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Abstract

The review of mammals recorded in the Chornobyl Radiation-Ecological Bio-
sphere Reserve (established in 2016, covering 2273 of the 2600 km? area of the
former exclusion zone) is carried out for the second time in the entire history of
studies in the region. In addition to presenting a checklist of the local mammal
fauna, the review details the changes that have taken place over the last 20 years. In
total, 61 species have been recorded in the Reserve (compared to 49 in 2006),
representing 7 orders and 19 families. Among them, 10—11 species are non-native,
of which 5 were introduced in the last 25—70 years. The rest of the species are
autochthonous. Nine species are considered to be phantom species, meaning that
they are known from neighbouring areas but have not been found in the Reserve.
Twenty-two species have protected status in Ukraine (Red Data Book of Ukraine,
2021), and 6 in Europe (IUCN Red List, 2024). The changes in the checklist of the
Reserve’s mammal fauna have mainly resulted from more intense studies and using
revised approaches. Research on bats alone has added nine species to the list of
mammals. Additionally, feral domestic animals (cats, dogs, and cattle) have been
included in the checklist as they have formed established wild populations. Only
two species, the golden jackal and the European bison, arrived naturally in the
Reserve for the first time. The abundance of most species shows significant long-
term and seasonal fluctuations, influenced by climate change, disease, shifts in
vegetation, wildfires, floods, intraspecies dynamics, and occasionally human activi-
ty. Certain species (lynx, Przewalski’s horse, and bear) continue to increase in
number, while the red deer has shifted from being a non-abundant to a dominant
species. At the same time, there is limited information on rare and conditionally
non-abundant species as they often fall outside the scope of research due to the
difficulty of their study. This consideration is not reasonable as those species con-
stitute a substantial portion of the checklist, and many of them are protected spe-
cies. Nevertheless, the current state of the mammal fauna demonstrates the positive
impact of nature conservation and the stable development of autochthonous popu-
lations, reinforcing the view that the Chornobyl Radiation-Ecological Biosphere
Reserve is a highly valuable wildlife sanctuary in both Ukraine and Europe.
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AHoToBaHu# orysja paynu ccaBuiB YopHoOMJIbCbKOro 0iocepHOro 3anoBigHuKa
cranoM Ha 2023 pik

Cepriii Namak

Pestome. Lleif ormsn ccaBuis, oo 3apeecTpoBai y YopHOOHIBCHKOMY pajianiifHO-eKoIoriYHOMy 6iocdepHo-
My 3amoBinauKy (3 2016 p. 3aiimae 2273 3 2600 kM KOJIHIIHBOI 30HH BiAdyKEHHs), € APYTHM 3 BCIO iCTOPIIO
JOCIIIUKEHb PEeTioHy, i HaJae He TUIBKM KOHTPOJIBHUN CIHCOK (ayHH, a i (ikcye 3MiHH, IO CTANNCS 3a OCTaHHI
20 pokiB. Beroro y 3anoBinHuKy 3apeectpoBaHo 61 Bup (y 2006 — 49), mo Hanexats 10 7 paais i 19 poxus. 3
HUX 10-11 BHIIB — aJBEeHTHBHI, BKIIOYAIOUH 5, IHTPOAYKOBaHUX B ocTaHHI 25—70 poKiB, pemra — aBTOXTOH-
Hi. llle 9 BuniB — ¢anToMHI, TOOTO TaKi, IO BiZJOMI 3 CYCIIHIX TEPHUTOPIiH, ane xoci He Oyiu BUSBIICHI y 3aI0-
BiTHUKY. 3-ToMix 61 Bumy 22 MaioTh OXOpPOHHHH cTatyc 3a UepBoHOIO KHHMTOK YKpainu (2021), a 6 — oxo-
pouny kareropiro y €Bpomi (The IUCN Red List, 2024). 3MiHE Y KOHTPOJIBHOMY CIIUCKY TepiodayHu, B IIepIIy
4epry, MoB’s3aHi 31 301IbIIEHAAM 00CSTIB TOCTIHKEHb 1 MePerIsaaoM MiaxomiB. JocmimKkeHHs KaKaHIB 01N
3pa3y 9 BuziB. Takox J0 mepeltiky A0JaHO 3AUYaBLINX CBIHCHKUX TBapWH, IO YTBOPHJIM CTiHKi yrpyIOBaHHS:
KoTa, cobaxy i Ouka. Jlumre 2 Buau (makan i 3yOp) AiCHO 3’SBHIIMCS TYT BHEpIIE, 1 — NPUPOIHUM IUITXOM.
UYncenbHICTh OLTBIIOCTI BUIIB XapaKTePHU3YETHCSI BUPA3HOIO 0araTopivyHOIO i CE30HHOIO JHHAMIKOIO BHACIIZOK
KITIMaTUYHHX 3MiH, XBOPOO, 3MIH y POCIMHHOMY MOKPHBI, OXKEX, IIOBEHEeH, BHYTPIIIHLOBHIOBHX MIPOIIECIB, Ta
iHOII — Bix Aidl mroauHU. Jlesiki Buau (pHUCh, BEMiIb, KiHb [IpyKeBaIbChKOr0) MPOIOBKYIOTh 3MIIHIOBATH CBiil
CTaTyc, 30UIBIIYIOUYUCH Y YUCEIBHOCTI, 8 OJICHD IUIIXETHUH B3aralli 3 HEYUCICHHOTO MEPETBOPHUBCA Y AOMIHY-
to4oro. Pazom 3 TiM, Iyxe mMajio iHdpopmarii o0 PiAKICHUX Ta YMOBHO HEYHCICHHUX BUJIB, 00 HUMH, BHa-
CIIZIOK CKJIATHOCTI, 3aiiMalOThCs HE YacTo, ad0 B3aralli He 3aiiMaroTbes. Lle HeBipHO, 00 Taki BHIM CKIAAlOTh
OiNTBIly YaCTHHY CIHMCKY 1 3-TIOMiK HHX OiNpIlle BChOro OXOpoHHHUX. [lompu e, cydacHuii ctaH TepiodayHu B
YeproBuii pa3 JEMOHCTpPYE ITO3UTUBHUH BIUIMB 3alOBIIAHHS i CTAJIMH PO3BUTOK aBTOXTOHHHX KOMIUIEKCIB, 1 ITi-
IOTBEPIKYE Te3y, 10 3alIOBIHUK € HiHHIIINM Pe3epBaToOM JIHKOI IpUpoaH B YKpaiHi i €Bporri.

KnrouoBi cmoBa: 30Ha BimuykeHHA, YOpHOOMIBCHKHN pajialliifHO-eKoNIOTiuHIA OiocdepHuil 3anoBiIHUK,
KOHTPOJIbHUH Nepertik BUiB, aABCHTUBHUHN BHJ, aBTOXTOHHUH BUJI, PIAKICHUI BU.

Introduction

The first detailed review of all available information on the species composition and population
status of vertebrates in the exclusion zone and the zone of mandatory resettlement (= Chornobyl
Exclusion Zone, CEZ) was published in 2006 [Gashchak et al. 2006]. This included a chapter on the
mammal fauna, providing not only a review of data collected over the 20 years since the Chornobyl
nuclear power plant accident, but also reflecting changes in the ecosystems that occurred primarily
during the first years after the disaster. These changes were significant and widespread, mainly due
to the cessation of agricultural and forestry activities, and the evacuation of the human population
from an area of 2600 km? in northern Kyiv Oblast and 2150 km? in the southern part of the Homel
region (Republic of Belarus). This ‘rewilding’ allowed the gradual natural development of ecosys-
tems, aligning them with the typical characteristics of the given natural zone. Interest to the CEZ was
high, although with a strong radioecological focus. There were relatively few purely faunistic stud-
ies, and much of the faunal information was obtained as a byproduct of radioecological research.
Consequently, knowledge of the CEZ fauna remained fragmentary and limited (see a review of
mammalogical studies in the CEZ [Gashchak et al. 2024]).

In subsequent years, the CEZ continued to be de facto protected; forests gradually occupied
former agricultural lands, their structure evolved, and long-term droughts, large-scale wildfires, and
floods occurred [Matsala et al. 2021]. The level of anthropogenic impact also varied, across both
specific areas and the entire territory. Interest in the CEZ fauna grew. The use of new techniques and
the development of new research directions significantly expanded our knowledge [Gashchak et al.
2023]. More and more endangered and protected species were identified [Gashchak 2018]. Scientists
began to realise that, as a result of radiation countermeasures that were largely unrelated to environ-
mental conservation, a valuable wildlife reserve of continental significance had emerged in the CEZ,
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which deserves special protection [Gashchak 2006]. Finally, in 2016, recognising the impracticality
of using these lands for other purposes, the Chornobyl Radioecological Biosphere Reserve was es-
tablished within the CEZ [Decree of the President of Ukraine No. 174/2016, 26.04.2016].

The aim of this work is to summarise how the CEZ mammal fauna and our understanding of it
have developed over the last 20 years. Compiling all of the known data (even if incomplete and
fragmented) into a single article would be an exceedingly difficult task. Therefore, this review takes
the form of an annotated species list (checklist) verifying the presence of each species in the CEZ as
of 2023. The review addresses the presence status of each species as well as general issues of mam-
mal research within the CEZ.

Materials and Methods

Although this review focuses on mammals of the Chornobyl Radioecological Biosphere Re-
serve, it is important to note that the Reserve was established only in 2016 and covers 87.6% (2273
km?) of the total CEZ area (2600 km?)'. The central part of the CEZ has retained its initial industrial
function as a radioactive waste management zone. Nevertheless, up to 60% of this area is not signifi-
cantly affected by technological activity and consists of natural complexes similar to those in sur-
rounding areas. Faunistic studies are also conducted in this industrial zone, both historically and
currently. Moreover, most of the information used in this review was collected before the Reserve’s
establishment in 2016. Therefore, this review does not strictly cover the fauna of the administrative
and territorial entity of the ‘Exclusion Zone’ or the national environmental entity, the ‘Chornobyl
Biosphere Reserve’, but rather the entire 2600 km? area containing these designated areas. Conse-
quently, in this article, the abbreviation ‘CEZ’ applies to both contexts.

The taxonomic hierarchy and nomenclature follow Zagorodniuk & Emelyanov [2012].

This review draws on both published information and unpublished original observations. Since
mammal studies conducted after 1986 have not been comprehensive (sporadic, short-term, partial,
covering only specific areas and species), the lack of data made impossible high-quality assessment
of species presence. Therefore, species statuses reflect relative expert assessment based on the entire
body of available information. The status of each species in this article aligns with the presence cat-
egories proposed by Zagorodniuk et al. [2002]:

* Phantom (0)—Species that may inhabit the CEZ, as they were recorded there before 1986 or in adjacent
lands after 1986, but there have been no confirmed sightings within the CEZ since 1986. ¢ Occasional
(1)—Species recorded less than three times since 1986, with their status remaining uncertain due to lack
of data. * Rare (2)—Species or their signs are observed irregularly. « Non-abundant (3)—Species or their
signs are typically recorded in relevant studies, but in relatively low numbers and often within specific
habitats. * Common (4)—Species or their signs are almost always recorded in relevant studies and are
widespread throughout the CEZ, though they rarely dominate in samples. * Abundant (5)—Species that
are frequently recorded in samples and usually dominate within them.

Species composition and relative abundance and distribution of large and medium-sized mam-
mals were primarily analysed using camera traps [Gashchak 2008; Gashchak et al. 2016, 2017,
2022; Gashchak & Paskevich 2019]. The abundance was estimated as the number of individuals per
day recorded by the camera trap, recalculated per 100 trap-days (ind/100 TD). To assess seasonal
dynamics, summaries for the calendar months were created. To compare different sites, data were
grouped by study location. Days without recordings were also considered in calculations. Camera
traps were typically deployed for 10—12 months, except for Site S8 in 2021, where exposure lasted
six months. The locations of study sites are shown in Fig. 1.

Bat studies primarily relied on mist-netting, with species-specific ultrasonic vocalisation analy-
sis as a supplementary method. The locations of bat study sites from 2007-2018 are shown in Fig. 2,
with detailed descriptions of methods and results presented in Gashchak et al. [2013]. Relative
abundance of bats is expressed as the number of individuals captured per trap-hour (ind/TH).

! Decree of the President of Ukraine About Establishment of CRBR, No. 174/2016, 26.04.2016.



Sergii Gashchak

A
/o N
P
;J
N
D)
®e
k. S
N o o)
Study sites (vear) ~® ,’ =
= \7: ZAR s1(2013) — Railway “—~ _pal N
i| 1080 s2(014y — Roads fé\\v
i e :
AS e | 7 s3ene Rivers, o
/ 100 s4 2017 charinels = s .Y
L ) Lakes, I8 1
ij—“\ ey @ S5(2018) reservoirs | ‘C
/-—:/ N s6 (2018) Abandoned I«"-,:‘
K [ S (2020) settlements 1
B A S8 (2021) Woodlands T 1
S\t 0 10 ‘ X
o —
km _;‘

P e
-\‘;F\‘MHH"HJ

Fig 1. Study sites and locations where the camera traps were deployed in 2013-2021.
Puc. 1. JochinHi ainsHKY 1 TOYKH po3MimeHHs ¢poTomnacTok y 2013-2021 pokax.

Small-mammal studies (shrews and murids) were conducted through trapping [see Gashchak et
al. 2000]. Since these trappings were primarily for radioecological studies, they did not comprehen-
sively represent the entire CEZ and its natural habitats. The locations of small mammal study sites
from 1995-2018 are shown in Fig. 3, with relative abundance expressed as the number of individu-
als captured per 100 trap-nights (ind/100 TN).

Due to certain limitations, some mammal species were not consistently covered by these meth-
ods or were recorded only sporadically, inconsistent with their status in the CEZ. In such cases, their
status was assessed based on visual observations, evidence of activity, and other indicators.

A brief overview of the current natural conditions of the CEZ and analyses of changes over the
past 35 years can be found in articles by Gashchak et al. [2022] and Matsala et al. [2021]. For illus-
trative cartographic material, see the Chornobyl Radioecological Biosphere Reserve’s website:
[Chornobyl Biosphere Reserve GIS] (https:/zapovidnyk.org.ua/index.php?fn=gis). Coordinates of
findings (records) are presented in degrees of latitude/longitude using the WGS84 system.

Although this review is based on information gathered directly within the CEZ boundaries, to
broaden the understanding of species statuses in the region, data from the neighbouring Polesski
State Radioecological Reserve (PSRER) in the Republic of Belarus are also referenced. The PSRER
shares similar natural conditions and developmental history with the CEZ, and its faunistic studies
have been more comprehensive and systematic.

Table 1 includes the following abbreviations:

e National conservation categories [The Red... 2009, Order... 2021]: (I) Extinct in the wild, (II) En-
dangered, (IIT) Vulnerable, (IV) Rare, (V) Data deficient, and (na) No category.

e International conservation categories [The [IUCN... 2024]: (CR) Critically endangered, (DD) Data de-
ficient, (EN) Endangered, (LC) Least concern, (NT) Near threatened, and (VU) Vulnerable.

e Sources of information on species in the CEZ: (o) Visual observation, (¢) Camera trap record, (a) Au-
dio record, (f) Other signs of activity (e.g. footprints), and (t) Trapping (including temporary capture and
subsequent release).
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Fig 2. Study sites of bats in the CEZ in 2007-2018 and total duration of mist-netting (hours) (more detailes in Gash-
chak ez al. [2013]).

Puc. 2. docnigni ainsaku pykokpmmmx y 3B y 2013-2021 pokax Ta 3arajbHa TPHBAIICTh BiAJIOBY NaBYTHHHUMU
TeHetamu (roxunu) (6inb geranbHO y Gashchak er al. [2013]).

Fig 3. Study sites for trappings of small mammals in 1995-2018 in the CEZ and the total amounts of trap-nights at
each site.

Puc. 3. ocmiani AUITHKY A7 Bi/UTOBY ApibHMX ccaBIiB y 1995-2018 pokax y 3B, Ta 3aransHuii 00car macTko-Hoden
Ha KOXKHIN JIITHIN.
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Results

As 0f 2023, 61 mammal species have been recorded in the CEZ (excluding humans and domes-
tic animals), with confirmed observations since 1986. These species belong to 7 orders and 19 fami-
lies (see: Table 1).

Order Leporiformes, seu Lagomorpha
The order is represented by two species from a single family, one of which is phantom species.

Family Leporidae Fischer, 1817

Lepus europaeus. Currently, this is the only member of the family confirmed in the CEZ. It is
common and widespread, though present population numbers and trends remain uncertain. In the
early 1990s, its relative abundance reached 10 ind/1000 ha [Boiarchuk et al. 1990; Gaichenko ef al.
1990], and in the PSRER in the 2000s, this figure was 2.8-3.7 ind/1000 ha [Kuchmel 2008]. Most
hares inhabited fallow lands, with densities up to 6.7 ind/1000 ha [Voronetskyi ef al. 1999]. Between
2013 and 2021, hare detection frequency in the CEZ, based on camera trap records, ranged from 0.2
to 24 ind/100 TD, depending on site conditions and the year (Table 4). Additionally, meadow habi-
tats exhibited hare detection rates several times higher than woodland areas. Given the ongoing re-
forestation in the CEZ, it is anticipated that the optimal habitat area for hares could gradually de-
crease, potentially leading to a future population decline.

Lepus timidus L., 1758. Another representative of the family, which is currently considered
phantom due to the lack of reliable evidence.

A single low-quality image of a ‘white hare’ was taken by a camera trap on 16 February 2013, north of the vil-
lage of Bovysche (N51.355/E29.764) (Fig. 4). Additionally, ‘white hares’ were observed on several occasions
under vehicle lights (e.g. on 18 December 2002, northeast of the village of Paryshev, N51.321/E30.383; on
16 January 2020, north of the village of Stara Krasnytsia, N51.378/E29.848), though these observations were
too brief to confirm the species. On 18 January 2018, numerous hare tracks were found in a wet forest dominat-
ed by alder and oak trees with a well-developed understorey (east of Paryshev, N51.292/E30.403). These tracks
could have belonged to L. timidus, as L. europaeus typically prefers meadow habitats. Reports of L. timidus in
the PSRER are also conflicting. No records were available before 1997, but in 1997-1998, its population was
estimated at 360 individuals; however, from 2001-2006, no further records were reported [ Kuchmel 2008]. It
was noted that L. timidus in the PSRER prefers wet forests with dense understory [Voronetskyi ef al. 1999].

Order Muriformes, seu Rodentia

This order has the highest species diversity within the CEZ, represented by four non-Muroidea
superfamilies (with five species, plus one phantom species) and the superfamily Muroidea, which
includes 13 species (plus two phantom species).

Superfamily Sciuroidea
Family Sciuridae Fischer, 1817

Sciurus vulgaris. It is a non-abundant species widely distributed in woodlands, including for-
mer settlements and reforested regions. While the exact population numbers are unknown, the fre-
quency of observation suggests a stable population (Table 4). In the PSRER in the 1990s—-2000s, the
relative abundance was estimated at 1-9 ind/1000 ha [Kuchmel 2008].

Fig. 4. ‘White hare’ recorded on 16 February 2013 by a camera trap in
the CEZ (N51.355, E29.764).

Tk - Puc. 4. «bimmit 3aemp», 3HATHE ¢oTomacTtkoro 16.02.2013 p. y 3B
027F - 003¢C 02/16/2013 05:14-01 (N51.355, E29.764).
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Table 1. The checklist of mammals recorded in the CEZ as of 2023

Ta6mums 1. [epenik ccaBuiB, 3apeectpoBanux y 3B, 3a cranom Ha 2023 pik

Species name: scientific and local vernacular Status* Invasive®* Source***
1. Lepus europaeus Pallas, 1778 (3aeusp cipwuit) 4; na (LC) ocft
2. Sciurus vulgaris Linnaeus, 1758 (Busipka JricoBa) 3;na (LC) ocaft
3. Muscardinus avellanarius (Linnaeus, 1758) (Jlickynbka pyna) 3; na (LC) oft
4. Dryomys nitedula (Pallas, 1779) (Cous nicoBa) 2;na (LC) oft
5. Castor fiber Linnaeus, 1758 (Bobep eBporneiicbkHii) 4; na (LC) ocaft
6. Sicista betulina (Pallas, 1779) (MumriBka jicoBa) 2; IIT (LC) ot

7. Micromys minutus (Pallas, 1771) (Muka gy4dHa) 2;na (LC) oft
8. Apodemus agrarius (Pallas, 1771) (OKutHuk nacucTtuii) 5; na (LC) ot

9. Sylvaemus tauricus (Pallas, 1811) (Muiiak »oBTOTrpyauii) 5; na (LC) oct
10. Sylvaemus sylvaticus (Linnaeus, 1758) (Muruak eBponeicbkuii) 4; na (LC) ot
11. Mus musculus Linnaeus, 1758 (Murua xaTHs) 3; na (LC) oft
12. Rattus norvegicus (Berkenhout, 1769) (ITartox MaHpiBHUIT) 3;na (LC) AS2b-expans  oft
13. Ondatra zibethicus (Linnaeus, 1766) (Onnarpa MyckycHa) 2;na (LC) AS3c-intr ocf
14. Myodes glareolus (Schreber, 1780) (Hopuus pyna) 5; na (LC) ot
15. Microtus subterraneus (Selys-Longchamps, 1836) (ITomiBka migzemHa) 2;na (LC) ot
16. Microtus agrestis (Linnaeus, 1761) (IloniBka TemHa) 3; na (LC) ot
17. Microtus levis Miller, 1908 (IToniBka ny4Ha) 2;na (LC) ot
18. Microtus arvalis (Pallas, 1779) (IToniBka eBpormeiicbka) 5; na (LC) ot
19. Alexandromys oeconomus (Pallas, 1776) (ILlanapka cubipceka) 2;na (LC) oft
20. Erinaceus roumanicus Barrett-Hamilton, 1900 (Txak 6inouepesnit) 3;na (LC) ocft
21. Talpa europaea Linnaeus, 1758 (Kpit eBponericpkmii) 4; na (LC) oft
22. Crocidura suaveolens (Pallas, 1811) (bino3yoka mana) 2;na (LC) ot
23. Neomys fodiens (Pennant, 1771) (Psiconi>kka Bennka) 2;na (LC) ot
24. Sorex minutus Linnaeus, 1766 (Minuis mana) 3; na (LC) ot
25. Sorex araneus Linnaeus, 1758 (Miuiis 3Buyaiita) 5; na (LC) ot
26. Myotis brandtii (Eversmann, 1845) (Hiuauust niBHiuHa) 1; III (LC) ot
27. Myotis mystacinus (Kuhl, 1817) (Hiunwui Bycara) 1; III (LC) ot
28. Myotis dasycneme (Boie, 1825) (Hiunwuis craBkoBa) 2; IT(NT) oat
29. Myotis daubentonii (Kuhl, 1817) (Hiunuus BozsHa) 4; IIT1 (LC) oat
30. Plecotus auritus (Linnaeus, 1758 (Byxanp Oypwuii) 3; I (LC) oaft
31. Barbastella barbastellus Schreber, 1774 (ILlnpokoByX €BpOnenHCchKHNA) 1; 1 (VU) oat
32. Nyctalus leisleri (Kuhl, 1817) (Beuipanuisa maina) 4; 11T (LC) oat
33. Nyctalus noctula (Schreber, 1774) (Beuipauist nosipHa) 5; I (LC) oat
34. Nyctalus lasiopterus (Schreber, 1780) (BeuipHuiis BeseTeHCHKA) 1; I1 (DD) oat
35. Pipistrellus lepidus Blyth, 1845 (Hetormp 6imocmyruit) 2; IIT (LC) AS2b-expans  oat
36. Pipistrellus nathusii (Keyserling, Blasius, 1839) (Heronup micoBwuit) 5; I (LC) oat
37. Pipistrellus pygmaeus (Leach, 1825) (Heronup nirmeit) 4; 1T (LC) AS2b-expans  oat
38. Vespertilio murinus Linnaeus, 1758 (JInnuk nqBokosipHuii) 3; I (LC) oat
39. Eptesicus serotinus (Schreber, 1774) (Ileprau mizHiit) 3; I (LC) AS2a-expans  oat
40. Felis catus Linnaeus, 1758 (Kir cBilicbkuit) 3; na (LC) of
41. Lynx lynx (Linnaeus, 1758) (Puck eBpasiiicbka) 3; I (LC) ocf
42. Nyctereutes procyonoides (Gray, 1834) (€HoT yccypiiicbkuii) 4; na (LC) AS3b-intr ocaf
43. Canis familiaris Linnaeus, 1758 (Ilec cBilicbkuii) 3; na (LC) ocaft
44. Canis lupus Linnaeus, 1758 ([ITec] BoBK) 3; na (LC) ocaft
45. Canis aureus Linnaeus, 1758 ([ITec] makan) 1; na (LC) AS2b-expans  cf
46. Vulpes vulpes (Linnaeus, 1758) (JIuc pynuit) 3; na (LC) ocaf
47. Ursus arctos Linnaeus, 1758 (Benmiap Oypwuit) 2; 1 (LC) cf
48. Mustela nivalis Linnaeus, 1766 ([Myctena)] nacuipt) 3;na (LC) oct
49. Mustela putorius Linnaeus, 1758 (Txip Temunii) 1; IIT (LC) oc
50. Neogale vison (Schreber, 1777) (Bi3oH piukoBwHii) 3;na (LC) AS3c-intr oc
51. Martes martes (Linnaeus, 1758) (Kynurs nicosa) 3;na (LC) oc
52. Martes foina (Erxleben, 1777) (Kynuus xam'siHa) 3; na (LC) ocf
53. Meles meles (Linnaeus, 1758) (bopcyk eBpornelicbkuit) 3; na (LC) ocf
54. Lutra lutra (Linnaeus, 1758) (Buapa piukoBa) 3; I (NT) ocft
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Species name: scientific and local vernacular Status* Invasive** Source***
55. Equus ferus (Boddaert, 1785) (Kiub Tapnan) 3; I-II(EN)  AS3a-re-intr ocaft

56. Sus scrofa Linnaeus, 1758 (CBuns JicoBa) 3; na (LC) ocaft

57. Cervus elaphus Linnaeus, 1758 (Onenp nuisixetHuit) 5; na (LC) ocaft

58. Capreolus capreolus (Linnaeus, 1758) (Capha eBporeiicbka) 4; na (LC) ocaf

59. Alces alces (Linnaeus, 1758) (Jlock eBporieiichkuit) 4; 11 (LC) ocaf

60. Bos taurus Linnaeus, 1758 (buk cBiiicbkuit) 2;na (LC) (AS1c?) ocaf

61. Bison bonasus (Linnaeus, 1758) ([bi3zoH] 3yop) 2; 1 (VU) AS3a-re-intr cf

Note. *Status (44; BB (CC)): AA (status of the species in the CEZ); BB (category of the Red Data Book of Ukraine (2021);
CC (category of IUCN 2024-1). ‘I-II’—conservation category of Equus ferus is unclear, since the taxonomy of this species in
Ukraine is unresolved and remains contradictory [Zagorodniuk & Emelyanov 2012].

**Invasive (status of non-native species after Zagorodniuk [2023]). ***Source (source of information about the species in the CEZ).

Superfamily Gliroidea
Gliridae Muirhead, 1819
Glis glis (Linnaeus, 1766). Currently classified as a phantom species.

In the past, this species was recorded in woodlands located in the north-west part of the present-day CEZ, near
the village of Vilcha [Bezrodnyi 1991]. No records have been confirmed since 1986, though V. Gaichenko re-
ported an unverified sighting nearby to abandoned forestry buildings approximately 5 km east of the village of
Buriakivka (N51.382/E29.989). In the PSRER, the edible dormouse was documented in bird nest boxes (nine
instances) in the early 2000s, ca. 35 km north of the CEZ [Kuchmel 2008]. Additional sightings were found in

2014 [Biodiversity... 2022]. Thus, it is likely that this species may still exist in the CEZ.

Muscardinus avellanarius. Its status is non-abundant, with a scattered distribution throughout
the CEZ. The species prefers relatively wet forest habitats with birch and dense undergrowth. It was
trapped in a few central areas of the CEZ (Prypiat, Buriakivka, Chystohalivka, Hlynka, Leliv), with a
relative abundance of ca. 0.15 ind/100 TN (Table 2) in 1998-2018. In the left-bank part of the CEZ
along the Prypiat River, this species has been found only in owl pellets (Krasno, N51.457/E30.120).
It commonly occupies bird nest boxes in the second year after deployment. In 2004-2005, M. avella-
narius nests were found in 13.4% of nest boxes across two sites (N51.384/ E30.056, N51.330/
E30.155), and, in 2018, they were observed in 13.1% of nest boxes across five sites (N51.283/
E29.882, N51.288/E29.843, N51.382/E30.038, N51.372/E30.096, N51.380/E29.938) (unpubl. data).

Dryomys nitedula. This species is considered rare due to limited data, and its distribution and
abundance within the CEZ remain unclear. In 1998-2018, it was only captured in wet forests domi-
nated by birch with well-developed undergrowth in a few locations on the left bank of the Prypiat
River (N51.468/E30.130, N51.446/E30.157, NS51.447/E30.065, N51.314/E30.297, N51.457/
E30.121, N51.422/E30.162), with a total of 17 individuals caught, including 13 individuals at sites
with complete data (Table 2). Additionally, three mandibles were found in owl pellets in the village
of Krasno (the 2000s, N51.457/E30.120). Dryomys nitedula also inhabits bird nest boxes (beginning
from the second year after deployment), with a 15% occupancy rate in 2018 (two sites: N51.468
/E30.130, N51.446/E30.157) (unpubl. data). In the PSRER, this species is distributed throughout the
reserve (2003-2006), though at a low abundance of 0.03 ind/100 TN [Kuchmel 2008].

Superfamily Castoroidea
Family Castoridae Hemprich, 1820

Castor fiber. An autochthonous, non-abundant species that nearly went extinct due to overhunt-
ing in the early 20th century, and it was reintroduced in the 1950s [Panov 1990]. In the first years
after the Chornobyl accident, more than 500 ind. were counted in the CEZ [Boiarchuk ef al. 1990].
Although no formal beaver census has been conducted since, general observations indicate that the
population has increased over time, spreading to nearly all water bodies. However, there have been
periodical significant population declines, with disappearing from previously occupied habitats.
Within the CEZ, beavers primarily inhabit bank burrows along waterways and build lodges in
marshes. Dams are commonly constructed on drainage ditches or small streams.
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The PSRER reported similar population trends, with an initial
increase followed by stabilisation between 1000—1500 ind. in
1997-2007. Beaver settlements numbered 2.0-3.7 per 10 km along
ditches and small streams, and fewer than 0.8 settlements per
10 km along the Prypiat River [Kuchmel 2008]. Population dist-
ribution and abundance fluctuated with water availability, and a
significant population reduction occurred in 2015-2019 due to
prolonged droughts [Biodiversity... 2022].

Superfamily Dipodoidea
Family Sminthidae Brandt, 1855

Sicista betulina. Rare. Between 1995 and 2003, only 42 indi-
viduals were captured, in just 10 of 65 locations, and observed in
only 5.3% of trappings (Table 2). Skull remains (n =9) were also
found in owl pellets in the village of Krasno (N51.457/E30.120) in
the early 2000s [Gashchak et al. 2006]. However, no individuals
were captured from 2003-2018 despite numerous trapping efforts,
except for a single specimen caught on 31 July 2010 near the vil-
lage of Richytsia (Fig. 5). All records were associated with wet
meadows with sparse, young forest vegetation or shrubs. The spe-
cies was similarly rare in the PSRER (2003-2006), with a relative
abundance of 0.03 ind/100 TN [Kuchmel 2008].

Fig. 5. Sicista betulina, 31.07.2010,
near the village of Richytsia.

Puc. 5. Sicista betulina, 31.07.2010,
Oitst ¢. Piumms.

Superfamily Muroidea
Family Muridae Illiger, 1811

Micromys minutus. Rare. In 1995-2018, only 21 individuals were captured across nine loca-
tions throughout the CEZ, observed in only 1.9% of trappings (Table 2). Of these, 15 were captured
before 2000. A few skulls were also found in owl pellets [Gashchak ef al. 2006]. This species is typ-
ically found in meadows with dense tall-grass or shrub vegetation. It is also rare in the PSRER
(2003-2006), with 0.02-0.33 ind/100 TN [Kuchmel 2008; Biodiversity... 2022].

Apodemus agrarius. The species’ status is abundant, and it is among the most frequently cap-
tured species in the CEZ (1995-2018): 1.5 ind/100 TN, appearing in 35% of trappings (Table 2).
Seasonal and long-term population density of the species vary. Recorded throughout the CEZ, it
favours relatively wet habitats with dense grass and shrub cover. Similar population characteristics
are reported in the PSRER (2003-2020), with 0.6-3.1 ind/100 TN [Kuchmel 2008; Biodiversity...
2022].

Sylvaemus tauricus. The species’ status is abundant, and it is frequently captured in the CEZ
(1995-2018): 2.7 ind/100 TN, recorded in 55% of trappings (Table 2). Seasonal and long-term popu-
lation density of the species vary. This species is distributed throughout the CEZ and prefers decidu-
ous forests, though it is also common in other habitats with dense woody vegetation. In the PSRER,
its numbers and distribution are not fully confirmed; in locations where it was trapped in 2003-2006,
it was moderately abundant, at 0.5 ind/100 TN [Kuchmel 2008; Biodiversity... 2022].

Sylvaemus sylvaticus. In 1995-2018, the species’ status was common (sometimes and in certain
areas, abundant), with 0.5 ind/100 TN, observed in 18% of trappings (Table 2). Seasonal and long-
term population fluctuations are typical. It was captured in multiple locations within the CEZ, espe-
cially in semi-open arid habitats with tall grass and shrubs, as well as young reforested areas. As the
forest expands, the abundance of this species seems to decline. In the PSRER, this species was
common in the 1990s, but only a few findings have been reported since then [Kuchmel 2008; Biodi-
versity... 2022].

Mus musculus. Following the Chornobyl accident, this species experienced a population explo-
sion and spread across all former agricultural areas [Gaichenko et al. 1993]. However, by the mid-
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1990s, it had nearly vanished from natural habitats and was only found in and around buildings
where people stayed. While it undoubtedly exists within the CEZ, its population size and distribution
remain unclear due to the lack of targeted trapping in areas where people live and work. Its status is
therefore considered as non-abundant. Similar trends are reported in the PSRER: 0.02 ind/100 TN in
natural habitats, and up to 2.5 ind/100 TN near human settlements [Biodiversity... 2022].

Rattus rattus (Linnaeus, 1758). This species has phantom status within the CEZ.

It was last recorded in the area in the 1960s [Hyrenko 1950; Zagorodniuk 1996; Shevchenko & Zolotukhina

2002]. Since 1986, there have been no confirmed sightings. The only dubious visual observation (‘rat’, likely

‘black’) was made by Oleksandr Naglov (pers. com.) on 4 August 2009 in an old oak forest (N51.363/E29.715),

very far from any human constructions. In the PSRER, the species was recorded in abandoned villages in the

1990s, but no findings have been reported in the decades since [Kuchmel 2008; Biodiversity... 2022].

Rattus norvegicus. Non-abundant. This species has been observed and captured in locations
where people live and work. However, due to the lack of targeted surveys, there is no accurate data
on its abundance or distribution. A similar situation is observed in the PSRER [Kuchmel 2008; Bio-
diversity... 2022].

Family Arvicolidae Gray, 1821

Ondatra zibethicus. Currently is a likely rare species. Introduced to the region in the mid-20th
century [Panov 2002], it was observed in several water bodies during the 1990s, though no specific
survey was conducted. General observations indicated unstable numbers. Its current status is un-
known, as sightings and signs of activity are infrequent. During a 2018 CEZ-wide otter survey,
O. zibethicus was recorded only at two locations (pers. comm. by Eugene Skorobagatov). In the
PSRER, the species was common and widely distributed in the 1990s, with an estimated population
size of 720 ind. [Kuchmel 2008]. However, by 2005-2007, it had become rare and it was found in
20152021 only in two locations [Biodiversity... 2022].

Mpyodes glareolus. The species’ status is abundant. The most common small mammal in regular
captures, excluding meadow, marshy, and riparian habitats, with a relative abundance of 5.7
ind/100 TN, recorded in 77% of trappings (Table 2). Seasonal and long-term population fluctuations
are typical. Found almost everywhere in the CEZ, particularly in forested areas with dense under-
growth, but less common in dry, young, sparsely vegetated woods. In the PSRER, it was a dominant
species in the 1990s (up to 8 ind/100 TN), distributed across the entire area [Kuchmel 2008]. How-
ever, in certain years, its numbers dropped to as low as 0.5 ind/100 TN [Biodiversity... 2022].

Arvicola amphibius (Linnaeus, 1758). This species has phantom status in the CEZ.

It was last recorded in the mid-20th century [Korneev 1950], with no subsequent data. However, a few occur-

rences have been noted in the northern PSRER [Kuchmel 2008; Biodiversity... 2022].

Microtus subterraneus. Considered rare. Despite hundreds of trapping campaigns in 1995—
2021, only two individuals were captured, both in July 2000 (N51.360/E29.737). However, skulls
have been found in owl pellets at several CEZ locations (early 2000s: N51.41/E29.74; N51.38/
E29.99; N51.48/E29.93; N51.46/E30.12) [Gashchak et al. 2006], suggesting a potentially wider dis-
tribution. According to Zagorodniuk [2020], the boundary between two chromosomal forms
(2n=52/54) of this species lies somewhere in the Polissia, but which one occurs in the CEZ remains
unknown. In the PSRER (1994-2014), it was also infrequently caught in various habitats and detect-
ed in owl pellets [Kuchmel 2008; Biodiversity... 2022].

Microtus agrestis. Based on trapping results (1995-2021), this species is non-abundant, record-
ed in only 10 locations (in the central industrial area, and near the villages of Illintsi, Zamoshnia, and
Rozizdzhe). It was present in just 9.3% of trapping campaigns, with a relative abundance of 0.24
ind/100 TN (Table 2). It was found in habitats with dense grass and young, sparse reforestation.
Skulls were also found in owl pellets at several locations (early 2000s: N51.41/E29.74; N51.38/
E29.99; N51.48/E29.93; N51.46/E30.12) [Gashchak et al. 2006]. The species’ relative abundance in
the PSRER ranged from 0.03 to 0.7 ind/100 TN, and in some areas up to 3—4 ind/100 TN [Biodiver-
sity... 2022]. This species occupies a broad range of habitats [Kuchmel 2008].
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Microtus levis. This species is considered rare, mainly due to the technical difficulties of identi-
fication (requiring at least cytogenetic analysis). Information on its distribution and abundance is
incomplete. In the study period, Microtus levis was identified only in six locations (near the Chorno-
byl NPP) and only in 1995-2000, despite the application of cytogenetic methods afterward also. In
captures together with its sibling species (M. arvalis), M. levis was notably less abundant. It was
found mainly in meadow habitats in early stages of reforestation. Its presence in the PSRER is as-
sumed but has not been checked [Biodiversity... 2022].

Microtus arvalis. During trappings in 1995-2021, this species was common in meadow com-
plexes, with a relative abundance of 0.59 ind/100 TN and recorded in 11.8% of trappings (Table 2).
When both sibling species were undifferentiated, these values rose to 1.4 ind/100 TN and 39.4%,
respectively (Table 2). It was captured throughout the CEZ, mainly in meadows, including young
reforested areas, and occasionally in birch—alder—aspen forests. Seasonal and long-term fluctuations
in population density are typical. In the PSRER (2003-2020), M. arvalis and M. levis were not dis-
tinguished, with a total abundance 1-6 ind/100 TN [Kuchmel 2008; Biodiversity... 2022].

Alexandromys oeconomus. The current status of this species is unclear and provisionally con-
sidered rare. In 1995-2002, it was common and numerous in relatively wet meadows (up to 1-4
ind/100 TN, 67% of trappings). However, no individuals were recorded in the CEZ after 2002, de-
spite extensive small-mammal trapping. It remains unknown whether this decline is due to forest
expansion, habitat redistribution, increased droughts, or other factors. The species’ presence in the
region remains possible. In the neighbouring PSRER, it was also common in the 1990s, mainly in
wet meadows, with a relative abundance of 0.14 ind/100 TN (2003-2006) [Kuchmel 2008], and up
to 1.4 ind/100 TN in northern PSRER in autumn 2020 [Biodiversity... 2022].

Order Soriciformes, seu Soricomorpha
The regional fauna includes six species, and one more species classified as phantom.

Family Erinaceidae Fischer, 1814

Erinaceus roumanicus. Limited information is available regarding its abundance and distribu-
tion. Based on visual observations, the hedgehog is considered conditionally non-abundant, with
most sightings occurring in areas inhabited by people. Its predominantly nocturnal lifestyle and lack
of targeted studies significantly limit detection in the CEZ. Sightings have been incidental and may
not reflect its actual population size and distribution. Identification of local hedgehogs as Erinaceus
roumanicus follows Zagorodniuk & Emelyanov [2008]. A similar situation is observed in the
PSRER, where the species has been recorded throughout the territory [Kuchmel 2008].

Family Talpidae Fischer, 1814

Talpa europaea. No targeted surveys have been conducted in the CEZ; however, moles and
molehills are widespread across the region suggesting that the species is common. The situation is
similar in the PSRER [Kuchmel 2008].

Family Soricidae Fischer, 1814

Crocidura suaveolens. This is a rare species. Since 1986, it has been captured only three times:
in 1989 near the village of Kopachi [Gaichenko ef al. 1993]; in 2001, within work premises in the
city of Chornobyl (in 2001 and 2003, dead individuals were found there also); and in 2007, on a dam
between the Chornobyl NPP cooling pond and the Prypiat River (N51.374/E30.174). The species is
also rare in the PSRER, with all records occurring in buildings where people work [Kuchmel 2008].
Since 9 of the 11 records were made in buildings where people work, this species likely has a synan-
thropic distribution in the region.

Neomys fodiens. The species status is rare; it has been captured only 13 times across six loca-
tions (five in the central CEZ: N51.374/E30.027, N51.337/E30.145, N51.382/E29.990, N51.384/
E30.066, N51.382/E30.038; and one on the left bank of the Prypiat River at N51.447/E30.065).
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It was primarily captured near natural water bodies and only once near a small artificial pond in a
forest. This species is also rare in the PSRER, where it was sporadically captured near water bodies
from 1988 to 2021 [Kuchmel 2008].

Sorex minutus. The species’ status is non-abundant, with a relative abundance of 0.12
ind/100 TN, recorded in 8.4% of trappings (Table 2). It is found across various habitats in the region,
primarily in areas with well-developed forest litter, sod, and grass cover. It is also non-abundant in
the PSRER, where relative abundance ranged from 0.1 to 0.3 ind/100 TN in 2003-2020 [Kuchmel
2008; Biodiversity... 2022].

Sorex caecutiens Laxmann, 1788 so far considered a phantom species.

No sightings have been recorded within the CEZ. However, the species was captured in the northern PSRER in
the 1990s and has been recorded approximately 15 km east of the CEZ, between the Prypiat and Dnipro rivers
[Biodiversity... 2022].

Sorex araneus. The species’ status is abundant. This is the most frequently observed member of
the family in the CEZ, with an average abundance of 2.53 ind/100 TN, occurring in 59% of trap-
pings (Table 2). It is found throughout the CEZ, particularly in habitats with rich forest litter, sod,
and grass cover. Seasonal and long-term population fluctuations are typical for this species. In the
PSRER (2003-2020), it is considered a subdominant species, with relative abundance ranging from
0.3 to0 2.0 ind/100 TN [Biodiversity... 2022].

Order Vespertilioniformes, seu Chiroptera

To date, 14 bat species have been recorded in the CEZ, all belonging to a single family. An ad-
ditional two species have phantom status.

Family Vespertilionidae Gray, 1821
Mpyotis nattereri (Kuhl, 1817) currently has phantom status.

No records exist for the CEZ, but it has been documented across the broader Polissia region, including the

Rivnensky Reserve [Godlevska et al. 2016] and the Belarusian Stary Zhaden Zakaznik, approximately 150 km

west of the CEZ [Dombrovski et al. 2017]. Therefore, the presence of this species in the CEZ remains possible.

Mpyotis brandtii. This species is classified as occasional. It has only been recorded once during
the entire period of bat studies (2007-2018): a young male was captured in July 2011 near the vil-
lage of Vilcha (N51.358/E29.459) in a mixed old-growth forest close to a forest pond (Fig. 6a)
[Gashchak er al. 2013]. However, two maternal colonies were discovered in the neighbouring
PSRER in 20162017 (about 20 km north of the CEZ) [Dombrovski 2018], located in a sparse oak
forest with a significant amount of dead wood.

Mpyotis mystacinus. Another occasional species, recorded only once in August 2009, approxi-
mately 7 km west of the village of Denisovichi (N51.472/E29.613) in an old deciduous forest with a
significant amount of dead wood and small water bodies (Fig. 6b) [Gashchak et al. 2013]. This spe-
cies has not been recorded in the PSRER.

Myotis dasycneme. Classified as rare. This species was caught only four times (in 2007 and
2011), including two occasions involving the same individual (Fig. 6c). It was captured three times
along the Prypiat River (N51.480/E29.946; N51.375/E30.176) and once in the village of Zymovy-
shche (N51.423/E30.193, also relatively close to the river). In each case, only mature males were
found [Gashchak et al. 2013]. In the PSRER, the species is known exclusively from ultrasonic detec-
tions, also near the Prypiat River [Biodiversity... 2022].

Mpyotis daubentonii. This is a common species near large water bodies and, occasionally, near
small forest ponds. Its relative abundance is 0.03 ind/TH (Table 3), with captures occurring in 8.2%
of the surveyed locations. The species is represented by all sex and age groups, breeds within the
CEZ, and hibernates outside the CEZ [Gashchak er al. 2013]. In the PSRER, it has been recorded
acoustically at three sites, most abundantly along the Prypiat River [Biodiversity... 2022].

Plecotus auritus. The species is non-abundant; it is sedentary, possibly partially nomadic, and
recorded in various parts of the CEZ [Gashchak et al. 2013]. Its relative abundance is 0.05 ind/TH,
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and it was found at 22% of mist-netting sites (Table 3). Its abundance may be underestimated due to
its ability to detect and avoid mist-nets. Captures include individuals of all sex and age groups, and
the species both breeds and hibernates within the CEZ. In the PSRER, it is considered rare, likely
due to challenges in detecting it acoustically and capturing it in mist-nets [Biodiversity... 2022].

Barbastella barbastellus. This is an occasional species in the CEZ. In the past, it has been rec-
orded near the village of Vilcha [Abelentsev ef al. 1956]. The species was observed only twice re-
cently: a female on 28 July 2010 (N51.398/E29.885) [Gashchak ef al. 2013] and an immature male
on 6 July 2018, in the town of Prypiat (N51.409/E30.062; Fig. 6d). Monitoring of bat ultrasonic vo-
calisations from May to August 2018 at three locations on the left bank of the Prypiat River did not
detect B. barbastellus (unpubl. data). However, ultrasonic detections from the PSRER [Biodiversi-
ty... 2022] indicated its presence there, in spring and autumn in 2016-2019, and during the entire
warm season in 2020-2021. Finally, one immature individual was caught in the same location (Bab-
chin) in October 2021. This suggested that breeding might occur in the area. Two of these three cap-
tures occurred in urban settings (Prypiat, Babchin), and one in an old oak-hornbeam forest. The spe-
cies was also acoustically detected in wet oak forests in the PSRER [Biodiversity... 2022].

Fig. 6. (a) Myotis brandtii, male, sad, 01.08.2011,
E29.459, N51.358; (b) M. mystacinus, 3 ad, 01.08.2009,
E29.613, N51.472; (¢) M. dasycneme, 3 ad, 14.06.2007,
E30.176, N51.375; (d) Barbastella barbastellus, & sad,
06.07.2018, 30.062, 51.409; (e) Nyctalus lasiopterus, 9
sad, 22.07.2013, E29.616, N51.395.

Puc. 6. (a) Myotis brandtii, camenp, HecTaTeBO3PIIHIA,
01.08.2011, E29.459, N51.358; (b) M. mystacinus, 3 ad,
01.08.2009, E29.613, N51.472; (c) M. dasycneme, 3 ad,
14.06.2007, E30.176, N51.375; (d) Barbastella barbastel-
lus, & sad, 06.07.2018, 30.062, 51.409; (e) Nyctalus
lasiopterus, 9 sad, 22.07.2013, E29.616, N51.395.
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Table 3. Relative abundance and distribution of bats in the CEZ in 2001-2018 according to mist-net trappings

Ta6mmms 3. BinHOCHA YHCENBbHICTE 1 mommpeHHs pykokpmwmx y 3B y 2001-2018 poxkax. 3a pe3yiabraTaMu BiJJIOBY

Number of cases ‘location- | Percentage of suc- Total number of | Relative abun-

Species date’, where and when the cesful cases’ ‘loca- caught individuals | dance, ind/TH
species was caught tion-date’, %

Nyctalus noctula 85 46.2 1592 0.979
Pipistrellus nathusii 81 44.0 679 0.392
Pipistrellus pygmaeus 74 40.2 483 0.295
Nyctalus leisleri 66 359 424 0.242
Vespertilio murinus 45 24.5 181 0.115
Plecotus auritus 40 21.7 96 0.051
Eptesicus serotinus 24 13.0 88 0.045
Mpyotis daubentonii 15 8.2 57 0.029
Barbastella barbastellus 2 1.1 2 0.002
Myotis dasycneme 2 1.1 4 0.001
Pipistrellus lepidus 2 1.1 14 0.001
Mpyotis brandltii 1 0.5 1 0.001
Nyctalus lasiopterus 2 1.1 2 0.001
Myotis mistacinus 1 0.5 1 0.0004
All species total 138 77.2 3624 2.154

Notes: Calculations were based on the total results obtained during July—August of 2007 to 2018. Overall, there were
184 instances of ‘location-date’ mist-netting, with 46 cases where no bats were captured, though ultrasonic detections
confirmed their presence at those sites. Average values were calculated, taking into account these null results.

Nyctalus leisleri. The species’ status is common [Gashchak ef al. 2013]. The species comprises
up to 11.7% of all bats caught in the CEZ, with a relative abundance of 0.24 ind/TH, recorded at
36% of surveyed locations (Table 3). It is represented by all sex and age groups, but the number of
mature females exceeds nine times of that of mature males. The species breeds in the CEZ but leaves
the region for the winter. It prefers old deciduous (oak-hornbeam) and mixed forests and is often
captured near small forest ponds [Gashchak et al. 2013]. The species has similar status in the PSRER
[Biodiversity... 2022].

Nyctalus noctula. The species’ status is abundant [Gashchak et al. 2013], constitutes 44% of all
bats caught in the CEZ, with a relative abundance of 0.98 ind/TH and recordings from 46% of sur-
veyed locations (Table 3). It includes all sex and age groups, with a mature female-to-male ratio of
nearly 2 : 1. The species breeds in the CEZ and typically leaves for winter, although a few individu-
als are occasionally detected (acoustically) in winter. During summer, the species is recorded almost
everywhere, especially in old deciduous and mixed forests near small water bodies [Gashchak et al.
2013]. Similar observations have been reported from the PSRER [Biodiversity... 2022].

Nyctalus lasiopterus. This is an occasional species in the CEZ, recorded only twice, both times
at the same location above the small Illia River in old oak-beam and mixed forest (N51.395/
E29.616): an immature male on 30 July 2009, and an immature female on 22 July 2013 (Fig. 6e)
[Gashchak et al. 2013]. Acoustic signals of this species were also detected from May to August 2018
at three locations (N51.447/E30.216, N51.333/E30.334, N51.283/E30.402) on the left bank of the
Prypiat River (unpublished data). This species has not been recorded in the PSRER [Biodiversity...
2022], although a maternal colony was identified 150 km west in the Staryi Zhaden Reserve
[Dombrovsky et al. 2017].

Pipistrellus lepidus. This species is classified as rare within the CEZ. Nearly all captures (n=11)
and findings of dead individuals occurred near the Chornobyl NPP and the town of Prypiat, some
animals were observed within the power plant’s technological premises during winter [Gashchak
2018]. Both adult females and males have been recorded, suggesting that breeding within the CEZ is
possible. The species has not been recorded in the PSRER; however, an adult male was captured
slightly to the north (Khoiniki) in June 2020 [Biodiversity... 2022].
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Pipistrellus nathusii. The species status within the CEZ is abundant [Gashchak et al. 2013],
almost 19% of all bats captured, with a relative abundance of up to 0.39 ind/TH. It was mist-netted
at 44% of sites (Table 3), showing a preference for forest habitats near water bodies but was also
recorded across various locations. Both sex and age groups are represented, with a nearly 1 : 1 ratio
of adult females to males. The species breeds in the CEZ but leaves the region in August until the
next April-May [Gashchak ez al. 2013]. It holds a similar status in the PSRER [Biodiversity... 2022].

Pipistrellus pygmaeus. According to our studies in 2007-2018, this is the only representative of
the sibling species Pipistrellus pipistrellus s.l. in the region. Species identification was confirmed
through acoustic vocalisation analysis and morphological examination of captured individuals. Its
status is common, constituting 13.3% of all bats captured, with a relative abundance of 0.30 ind/TH,
and was recorded at 40% of locations (Table 3) [Gashchak et al. 2013]. The species inhabits a varie-
ty of habitats but is most frequently observed in forests. Mature females and juveniles were com-
monly recorded, while adult males were rarely observed. The species breeds in the CEZ and mi-
grates out for the winter [Gashchak er al. 2013]. A similar pattern is observed in the PSRER
[Dombrovskyi 2017; Biodiversity... 2022].

Vespertilio murinus. The species’ status is non-abundant, representing 5.0% of all bats captured
in the CEZ, with a relative abundance of 0.12 ind/TH and recorded at 24.5% of locations (Table 3).
Most captures occurred in forests and human settlements. The sex ratio of adult females to males is
3.3 : 1. The species breeds in the CEZ, and it is likely that some individuals hibernate within the
region [Gashchak et al. 2013]. It has also been recorded in the PSRER, where it is considered rare
[Dombrovskyi 2017; Biodiversity... 2022].

Eptesicus serotinus. The species’ status is non-abundant in the CEZ, accounting for 2.4% of all
bats captured, with a relative abundance of 0.05 ind/TH and recorded at 13% of locations (Table 3),
primarily in and around human settlements [Gashchak et al. 2013]. The number of adult males ex-
ceeds that of females by a factor of 2.7. The species both breeds and hibernates in the CEZ. In the
PSRER, it is also considered rare [Dombrovskyi 2017; Biodiversity... 2022].

Eptesicus nilssonii (Keyserling, Blasius, 1839) currently has phantom status in the CEZ.

It has not been recorded within the CEZ; however, it was detected during the migration season 55 km to the
south on the left bank of the Kyiv Reservoir [Miropolskyi 2001]. Also, lactating females were captured 150 km
to the west in the Stary Zhaden Zakaznik [Dombrovskyi et al. 2017]. Thus, the occurrence of this species within
the CEZ is considered possible.

Order Caniformes, seu Carnivora

The regional fauna includes 15 species of this order, representing four families, with two spe-
cies having phantom status.

Family Felidae Fischer, 1817
Felis silvestris Schreber, 1777 has phantom status in the CEZ.

The first observation of a cat resembling a wildcat was reported after a camera trap recorded a cat near the
abandoned village of Rozhava in the PSRER in the summer of 2017 [Biodiversity... 2022]. Due to the low qual-
ity of this nighttime photo, it was not possible to confirm whether the animal was indeed Felis silvestris. How-
ever, given the proximity to the CEZ boundary (5-7 km north), in autumn 2017, we deployed camera traps at
the closest Ukrainian location, Medin Les, along the state border (6 points in deciduous and mixed forests along
the Prypiat River floodplain, approximately N59.48/E29.93). Additional traps were placed in floodplain habitats
near the Chornobyl NPP (5 locations, approximately N51.41/E30.11). Each camera trap had a stick treated regu-
larly with valerian solution in front of it. Throughout a year of monitoring, no cats were recorded at these sites,
nor at other locations where camera traps were also active during the same period. Only in 2020, a camera trap
recorded a cat in the village of Denisovichi (N51.484/E29.696), about 7 km west of where the ‘wildcat” was
recorded in 2017 in the PSRER. Our camera trap captured the cat twice, on 12 May and 7 August 2020, both
times at night, and it was likely the same animal in both instances (Fig. 7). Its dimensions (body length from
nose to tail base, tail length, and height at pelvis) were 60—62, 25-28, and 35-37 cm, respectively. The cat had a
black, broad tail tip, approximately four rings, with no ring near the tail base. It also had outer stripes on the
hind legs and an inner stripe on the front legs. The overall colouration was uniform, lacking distinctive spots or
stripes. While these nocturnal images were of low quality, they did not provide reliable features to confirm the
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identification as Felis silvestris. Denisovichi is an abandoned village, and the CEZ personnel visit this remote
site infrequently, making it unlikely that a domestic cat would have arrived from the Ukrainian side. However,
the neighbouring PSRER territory has a more regular human activity, so the cat(s) photographed in 2017 and
2020 could potentially be feral domestic cat(s) originating from Belarus. However, it remains plausible that the
recorded animal could indeed be a true Felis silvestris. A recent review of available data on wildcat sightings in
Ukraine [Zagorodniuk ez al. 2014] shows that the species expanded its range significantly northward and east-
ward in the 2000s, with recent records reported even from western Polissia and the Dnieper River area. If this
expansion continues, Felis silvestris could plausibly appear in the CEZ (Kyiv Polissia), though the nearest con-
firmed locations are still hundreds of kilometres away. The cat recorded in Denisovichi was somewhat smaller
than wildcats documented in the eastern part of the species’ range but closer in size to wildcats from the Carpa-
thian region and Central Europe [Zagorodniuk et al. 2014]. In terms of possible wildcat presence in the CEZ, it
is noteworthy that between 2012 and 2022 camera traps were placed at 500—700 points within the CEZ, with a
total exposure of tens of thousands of trap-days. These traps captured numerous animals, including very rare
species represented by only a few individuals (e.g. bear, bison). Felis sp. was recorded only a few times, with
the Denisovichi cat as the only animal resembling a ‘wildcat’.

Felis catus. The species’ current status is non-abundant. Following the evacuation of all resi-
dents in 1986, domestic cats disappeared from most locations despite their ability to survive without
human support. In recent years, they have persisted only in some villages in the southern and west-
ern sectors of the CEZ, where people still reside, especially in Chornobyl town. Feral cats also in-
habit certain industrial areas, with some individuals occasionally moving several kilometers from
these locations. The population of F. catus in the CEZ is unknown. In the PSRER, feral cats are
likewise found primarily in areas with human presence [Biodiversity... 2022].

Lynx Iynx. The species’ status is non-abundant. As a result of persecution, this autochthonous
species had nearly vanished in the region by the mid-20th century, and reappeared only in the 1990s,
after the Chornobyl accident. Its population gradually grew, and in 2013-2018 was estimated at 53—
68 ind. of various ages and sexes [Gashchak ef al. 2022]. The ratio of mature females to males was
1:2.7, and yearlings comprised about 22% of the population. Density was recorded at 2.2-2.7
ind/100 km?. The average frequency of camera trap records ranged from 0.3-0.9 ind/100 TD in
meadows to 1-5 ind/100 TD in forests (Fig. 8a, Table 4).

Lynxes inhabit the entire CEZ and occasionally approach areas where people work and stay.
The species prefers habitats with fertile, moist soils and dense tree cover [Gashchak et al. 2022].
Similar trends of recovery have been observed in the PSRER, where the species is also not numerous
(at least 34-39 ind), inhabiting the entire region [Biodiversity... 2022], the frequency of camera trap
records was estimated at 2.9 ind/100 TD [Dombrovskyi et al. 2018].

Fig. 7. A cat recorded by camera trap on 7 August 2020 near the village of Denisovichi. An image of the measuring
pole (with marks at every 20 cm), at the same position, was laid over the cat image using graphic software.

Puc. 7. Kit 3ustuii poronactroro 7.08.2020 Gins c. JenucoBudi. 300pakeHHs KaaiOpyBaJbHOT XKEPIUHH (3 MiTKaMH
koxkHi 20 cM), y Tilt camiif TO3HIIiT, HAKJIaJeHe Ha 300paskeHHS KOTa 3a JOIOMOTOI0 TpadivHOTO pEeAaKTOPY.
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Family Canidae Fischer, 1817

Nyctereutes procyonoides. This is a common non-native species, introduced in the neighbour-
ing districts of Homel and Kyiv oblasts in 1936-1941, and quickly dispersed including the area of
present CEZ, which was considered favourable for the species [Pavlov et al. 1974; Litus 1986]. De-
tailed population assessments have not been carried out in the CEZ, but camera trap data show rec-
ord frequencies of 2—11 ind/100 TD, sometimes even higher (Fig. 8b, Table 4). The species occurs
throughout the region, preferring moist habitats with dense vegetation, especially near water bodies.
In the PSRER, relative abundance was estimated at 1.3—1.8 ind/1000 ha (1996-2006) [Biodiversity...
2022], while camera traps recorded 8.1 ind/100 TD [Dombrovskyi ef al. 2018].

Canis familiaris. The species’ status is non-abundant. Similar to the domestic cat, the dog dis-
appeared from most of the region following the relocation of the human population in 1986. In re-
cent decades, semi-feral dogs have been found only near human settlements and industrial areas,
occasionally roaming a few kilometers beyond. Exact population data are not available, though it is
believed that there were over 800 individuals at their peak, primarily in two groups near the Chorno-
byl NPP and Chornobyl town, some of which were sterilised to limit growth [Spatola et al. 2023].

Canis lupus. The species’ status is non-abundant, but the wolf remains the most numerous and
important large predator in the region (if to admit the negligible wildlife role of domestic dog that is
more abundant). It is an autochtonous species. This part of the Polissia has always had a relatively
high wolf density (>0.1 ind/1000 ha in the past), and is considered a refugium for the species [Wolf
1985]. Wolves are present throughout the area and occasionally enter human-occupied sites. Recent
camera trap records vary from 1.7 to 26.7 ind/100 TD (Fig. 8c, Table 4).

After 1986, the wolf population increased significantly, leading to periodic control measures in
the 1990s—-2000s, which have mostly ceased over the last decade. In the 2000s, at least six reproduc-
tive packs and up to 40 ind (around 0.15 ind/1000 ha) were estimated [Shkvyria & Vishnevsky
2012]. In the same period, in the PSRER, where systematic and large-scale surveys were conducted
every year, wolf densities were reported as 0.4—1.5 ind/1000 ha [Kuchmel 2008], suggesting poten-
tially higher numbers in the CEZ as well. The survey of wolves in the PSRER varied in methodolo-
gy, and periodic hunting influenced the population estimates. Therefore, estimates ranged at 14—15
packs and 90-300 individuals in the 2000s [Kuchmel 2008; Biodiversity... 2022]. After some ani-
mals were marked with satellite transmitters in 2016—2017, researchers investigated the home range
and territorial behaviour of two packs. This analysis suggested a wolf density closer to 0.4-0.5
ind/1000 ha, with a total estimated population size of 80—100 individuals [Dombrovskyi et al. 2017].
Thus, taking into account the comparable size of the CEZ and PSRER territories, a similar magni-
tude of the wolf population can be expected in the CEZ as well (i.e., 104—130 individuals or 13-19
packs).

Canis aureus. The species’ status is occasional. Despite its spread across Ukraine since the late
1990s, with sightings even further north in Europe [Zagorodniuk 2014], it has only recently appeared
in this region. Extensive use of camera traps in the CEZ since 2012 yielded no evidence of jackals.
However, only 50 km west of the CEZ, a jackal was first recorded in 2014 [Zhyla 2023]. Later, jack-
al-like tracks were seen in the CEZ near the village of Zalissia [Zhyla 2023]. The first verified sight-
ing in the CEZ occurred on 8 March 2024, when a camera trap captured an image of a Canis aureus
near the village of Bovische (pers. comm. A. Simon?). So far, the species has not been recorded in
the PSRER.

Vulpes vulpes. The species’ status is non-abundant, autochtonous. Information on population
size and long-term trends is limited, with only general estimates available [Gaichenko et al. 1994].
Following an increase in small rodents in 1987-1989, the fox population grew significantly, with
reproductive dens reaching 2—3 per 1000 ha. Soon, the species population experienced depression,
and stabilised only by the mid-1990s, though exact population estimates are lacking. Camera trap
records from 2013-2021 showed a frequency of 0.2-3.6 ind/100 TD (Table 4). Foxes are found in

* Source link: https://www.facebook.com/share/p/s3pDVcFRBahLj1zL/
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various habitats but prefer semi-open areas like sparse woodlands, meadows, and abandoned settle-
ments. In the PSRER, the fox population dropped from 10—12 ind/1000 ha in 1986 to 1.7 ind/1000
ha in 2007 [Kuchmel 2008], and their numbers have remained low in recent years [Biodiversity...
2022]. PSRER camera traps recorded a frequency of 4 ind/100 TD [Dombrovskyi et al. 2018].

Fig 8. Carnivorans of the CEZ: (a) Lynx lynx; (b) Nyctereutes procyonoides; (c) Canis lupus; (d) Ursus arctos;
(e) Meles meles; (f) Lutra lutra.

Puc. 8. Xmxi ccasui 3B: (a) Lynx lynx; (b) Nyctereutes procyonoides; (c) Canis lupus; (d) Ursus arctos; (e) Meles
meles; (f) Lutra lutra.
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Table 4. Relative abundance of medium- and large-sized mammals at study sites in the CEZ in 2013-2021 on the
camera-trap records, ind/100 TD (standard deviations are shown in parentheses)

Tabmums 4. BirHocHa psICHICTB cCaBIliB CEPEAHBOTO 1 BEIMKOTO pO3Mipy Ha JOCHiHuX nutstHKax 3B y 2013-2021 p.
3a pe3ynpTaTaMu pobotH oTonactok, oc./100 I/ (B ayxkKkax — cTaHAAPTHE BiJXHICHHS)

Study sites (starting year of the study) (see: Fig. 1). Number of trap-months (n)

Species S1(2013) | S2(2014) | S3 (2016) | S4 (2017) | S5 (2018) | S6 (2018) | S7 (2020) | S8 (2021)
n=64 n=>51 n=165 n =387 n=122 n=153 n=188 n=2>55

Cervus elaphus 248+27.1 169+268 148+27.6 442+651 32+£82 123.0+187.1 14.1+£25.1 28.4+41.2

Equus ferus 6.58 +£26.0 1.9+73 624+225 0.64+424 - 140.1£280.0 2.16+8.2 14.8+30.1
Alces alces 16.5+18.1 9.6+108 11.8+149 133+18.6 185+28.7 3.57+7.72 288+39.2 588+93.1
Sus scrofa 303+464 27.6+£537 199+6.67 154+393 162+41.7 234+887 7.0+27.7 1.3+4.8
Lepus europaeus 18.0+£1094 44+171 1724356 04=+15 02+1.0 30.5+68.3 25+7.6 20+74
Nyctereutes 669+107.4 108+21.7 7.74+256 40+98 35+84 280+9.51 24+63 11.1+183
procyonoides

Capreolus 832+11.1 38+94 88+132 68+125 46+79 321115 117241 175216
capreolus

Canis lupus 10.0+32.0 26.7+90.7 10.0+17.2 3.7+7.0 1.7+£5.7 7.03+13.5 9.7+£248 12.9+264
Meles meles 14.0+249 75+132 58+12.0 0.9+3.3 09+2.5 2.08 £8.3 29+72 9.5+20.4
Vulpes vulpes 0.7+2.7 3.6+£9.7 23+£82 0.8+£2.3 0.2+0.9 3.6+8.3 1.4+£4.0 3.1+4.7
Lynx lynx 49+8.0 09+25 0.8+£4.8 04+1.1 09+3.1 0.5+1.8 1.1+£32 1.1 +£2.8
Sciurus vulgaris* 03=+1.1 22+8.7 1.6 8.9 - 14+4.0 - 02+1.2 1.7+£9.8
Martes sp.* 1.1£29 02+1.0 05+1.6 1.2+46 1.0+£3.5 0.13£0.9 02+1.1 2.0+£3.8
Lutra lutra* 52+17.0 03+1.8 0.02+0.3 02+14 02+14 - 0.02+0.3 04+2.6
Ursus arctos* - 0.1+£0.5 02+1.1 0.1+£0.5 0.1+£0.6 0.02+0.36 0.1+£1.2 0.2+0.8
Castor fiber * + + - + - + + +
Bison bonasus* - - + - - - + -
Mustelidae* + + + + + - - -
Erinaceus

roumanicus* B B B B B - B B
Equus caballus* - - - - - + - -
Felis catus* - - - - - + + -
Canis familiaris* + - - - - + - -

Notes: The camera trap records represent individual frequencies per 100 trap-days (ind./100 TD), either as monthly
averages or for the full period of trap operation (10—12 months). ‘Trap-month’ denotes a calendar month (28-31
days) during which the camera trap was active; the exact number of ‘trap-days’ (TD) in each trap-month varies based
on when the camera was set up or stopped. An asterisk (*) indicates species considered incidental within this study
due to factors like small body size, arboreal or aquatic lifestyle, or low population. Single records are marked as ‘+’.
Camera traps occasionally captured images of bats and mice/voles, which were excluded from this table.

Family Ursidae Fischer, 1817

Ursus arctos. The current status of the species is rare. Bears were once common but disap-
peared by the 19th century due to human persecution and deforestation [Sokur 1961]. Evidence of
their return was first noted in the 1990s, and up to four individuals were recorded in the neighbour-
ing PSRER in the 2000s, and a female with cubs was observed there in 2007 [Deriabina 2008]. Evi-
dence from the CEZ has been limited to unconfirmed reports, occasional footprints, and scratches on
trees [Gashchak ef al. 2006; Shkvyria & Vishnevsky 2012]. The first bear capture by a camera trap
occurred in the village of Tovstyi Lis in October 2014, and by the end of 2016, there had already
been 17 photo-records [Gashchak et al. 2016]. Later, up to 10 photo-records and visual observations
occured across the territory annually (Fig. 8d).

The bears are most frequently recorded in productive wet forests or nearby meadows with rich
grass cover. Despite these regular sightings, the total population size, sex and age structure, and re-
production remain unknown as of 2023. A similar situation exists in the PSRER, where the bear
population is believed to be stable without growth [Biodiversity... 2022].



22 Sergii Gashchak

Family Mustelidae Fischer, 1817

Mustela erminea Linnaeus, 1758 is currently considered a phantom species.

In the entire observation period (1986-2023), there has been no confirmed sightings or reliable reports. Never-
theless, this species is regarded as present in the region according to the Red Data List [Volokh 2009]. In the
neighbouring PSRER, the ermine was considered to be common, with an estimated abundance of up to 10

ind/1000 ha in wet meadows during the 1990s [Sydorovych 1995]. Later, this abundance had declined to 0.5—

0.9 ind/1000 ha by the mid-2000s [Kuchmel 2008]. The species is thought to prefer wet habitats with tall grass-

es [Kuchmel 2008; Volokh 2009].

Mustela nivalis. The species is non-abundant. It has been recorded visually and through small
mammal traps. It is found almost everywhere but prefers meadows and young reforested areas. Data
on population size and long-term trends are absent. In the PSRER, the species was estimated at
20 ind/1000 ha in the 1990s [Sydorovych 1995], and it has remained common in the last decade
[Biodiversity... 2022].

Mustela putorius. In the mid-20th century this species was common in the Polissia, though al-
ready in 1960s a decrease of its population was noted [Abelentsev 1968]. Currently, this species is
occasional in the CEZ. During the entire observation period, there have been only two reliable rec-
ords: 1) by camera trap on 4 October 2002 at N51.409/E29.883 and 2) visually on 1 August 2012 at
N51.222/E30.012. In both cases, sightings occurred in old deciduous or mixed forests. The relative
population density of polecats in the PSRER was estimated at 10 ind/1000 ha in the 1990s, although
it had declined to 0.2 ind/1000 ha by 2005 [Kuchmel 2008].

Neogale vison. The species’ status is non-abundant. It is an introduced species that arrived in
the region in the 1950s, likely due to the dispersal of animals that escaped from fur farms [Panov
2002]. In the CEZ, the American mink is found in nearly all water bodies and has been recorded in
various ways, but abundance data remain unavailable. The species is common in the PSRER, alt-
hough its numbers fluctuate annually from 0.5-1 to 4-10 ind/10 km of stream [Sydorovych 1995;
Biodiversity... 2022].

Martes martes. The species is non-abundant. It has been recorded by different methods, though
population data are absent. Camera trap footage typically does not distinguish between Martes mar-
tes and Martes foina, both of which inhabit the region; thus, they are considered together (Table 4).
The species is present throughout the territory, mainly in wooded areas and abandoned settlements.
In the PSRER, the population of Martes martes decreased from 0.4—1.9 ind/1000 ha in the 1990s to
0.6-0.9 ind/1000 ha in 2005-2007 [Voronetskyi et al. 1999; Kuchmel 2008] and has remained rela-
tively low in the last decade [Biodiversity... 2022].

Martes foina. This species is also non-abundant and precise or relative population data are ab-
sent. It is more frequently observed near settlements or industrial areas. In the PSRER, its population
density was estimated at 15-20 ind/1000 ha in the 1990s, declining to 2.3—4.3 ind/1000 ha in 2005—
2007, likely due to reforestation [Sydorovych 1995; Kuchmel 2008; Biodiversity... 2022].

Meles meles. The badger’s status in the CEZ is non-abudant. Camera trap records vary from 0.9
to 14.0 ind/100 TD (Fig. 8e, Table 4). There are no other assessments available. Badgers have been
recorded across various habitats in the CEZ, including settlements. In the PSRER, population density
ranged from 0.14-0.60 ind/1000 ha in the 1990s—2000s [Deriabina 2008] and about 0.4 ind/1000 ha
in 2020-2021 [Biodiversity... 2022], with camera trap records (2016-2018) of 2.7 ind/100 TD
[Dombrovskyi et al. 2018]. It is believed that despite the absence of human pressure, the badger
population remains relatively low due to unfavourable natural conditions (high groundwater levels
and light soil) [Deriabina 2008].

Lutra lutra. The species’ status is non-abudant; it has been recorded in most water bodies of the
region (Fig. 8f). A 2018 survey estimated its population at 72—153 individuals, or up to 3.8 ind/10
km along large rivers (Prypiat, Uzh) and around 1.0 ind/10 km along channels and small streams
[Skorobagatov et al. 2019]. In the PSRER, the otter was common, reaching 450—500 individuals or
2-5 ind/10 km of stream in 2005-2006 [Kuchmel 2008]. By 2010, the population had declined to
0.5 ind/10 km, reflecting a general decrease in otter populations nationwide [Biodiversity... 2022].



Annotated review of the mammal fauna in the Chornobyl Biosphere Reserve as of 2023 23

Fig 9. Przewalski’s horse (tarpan) Equus ferus, introduced in 1998-2004 in the CEZ.
Puc. 9. Kins [IpxkeBanbebkoro Equus ferus, inTponykoBanuii y 1998—2004 pokax y 3B.

Order Equiformes, seu Perissodactyla
This order is presented by only one family and one species in the regional fauna.

Family Equidae Gray, 1821

Equus ferus. The current status of this species is non-abudant. This is an introduced species,
brought to the region in 1998-2004 (Fig. 9), with a total of 44 individuals released into the CEZ;
23 survived, of which only 17 became founders of the current herd [Zharkykh & Yasynetskaia
2008]. By 2018, the population had grown to at least 137 individuals, organised in 12 harem herds
and some smaller groups; some individuals showed signs of past hybridisation with domestic horses.
In 2018, one domestic mare joined a harem herd and participated in reproduction [Gashchak &
Paskevich 2019]. Since the domestic horse (E. caballus) is not currently considered part of Ukraine’s
fauna [Zagorodniuk & Emelyanov 2012], it is also excluded from the list of species in the CEZ. The
growth rate of the Equus ferus population slowed in 2008-2018 compared to the previous period,
which was explained by changes in the age structure of mares [Gashchak & Paskevich 2019].

Between 2007 and 2010, some horses migrated to the PSRER, establishing a local herd; later, a
few individuals crossed the Prypiat River [Deriabina 2013] and began appearing in the Ukrainian
left-bank part of the CEZ. Since 2018, they have been regularly recorded near the villages of Usov,
Krasno, and Mashevo. As of 2019, the horse population in the PSRER numbered approximately
50 individuals in five harem herds, along with some smaller groups [Biodiversity... 2022].

Thus, the total population of Equus ferus in 2018-2019 reached 180—190 individuals, most of
which reside within the CEZ. The horses predominantly inhabit meadow areas, though they do not
avoid long stays in large forested areas. In summer 2020, we observed a harem herd deep within a
large deciduous and mixed forest in the northwest part of the CEZ. The horses often enter abandoned
human structures, especially farms, using them as shelters (particularly in spring and summer) or
seeking mineral supplements [Paskevych 2021].
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Order Cerviformes, seu Artiodactyla
In the CEZ, this order comprises three families and six species.

Family Suidae Gray, 1821

Sus scrofa. This species is currently non-abundant, though its numbers have fluctuated widely
since 1986. Population estimates have primarily relied on selective assessments [Legeida & Panov
1993; Vyshnevskyi & Kotliarov 2008] or relative estimates [Gashchak 2008], with no high-quality
surveys conducted. In the early 2000s, the CEZ was home to up to 2500 wild boars [Gashchak et al.
2006] making them the most frequently recorded species on camera traps (21.6%) [Gashchak 2008].
However, in 2013-2021, the frequency of camera trap records varied from 30 ind/100 TD in 2013—
2014 to 1.1 ind/100 TD in 2021 (Fig. 10a, Table 4). In 2017-2018, near the villages of Benivka and
Rechitsa, camera traps captured a few individuals showing hybrid traits (large spots of different col-
ours) from domestic pigs. The species is found throughout the CEZ, including areas with human
presence. Seasonal territorial redistribution depends on food availability in the habitats. In the
PSRER, the wild boar population was monitored almost annually. In the early 1990s, numbers
peaked at up to 36 ind/1000 ha. From then until 2014, the population varied within 10-20 ind/1000
ha. The numbers were artificially reduced after 2014 as a preventive measure against African swine
fever, bringing the population down to 5 ind/1000 ha; by 2020-2022, wild boars were the rarest of
the ungulate species [Kuchmel 2008; Biodiversity... 2022]. In 20162018, the PSRER camera trap
frequency was 3.3 ind/100 TD [Dombrovskyi et al. 2018].

Family Cervidae Goldfuss, 1820

Cervus elaphus. This species is currently classified as abundant. This autochthonous species
was once common, and had nearly vanished by the 20th century [Kirikov 1960]. In 1986, red deer
existed only in small herds on some game farms [Boiarchuk e al. 1990]. Following human evacua-
tion, the species gradually spread throughout the area and increased in number significantly [Gash-
chak et al. 2006]. Camera trap recordings from the last decade vary widely (3—80 ind/100 TD), de-
pending on conditions at the study sites (Fig. 10b, Table 4). The total CEZ population in January
2021 was estimated at 3400 individuals, nearly twice the number of other ungulate species combined
[Zhyla 2022]. Red deer are widespread and regularly move between resting, grazing, and watering
areas. Seasonal shifts occur based on food availability, and they frequently enter abandoned farms
searching for mineral supplements. It is believed that red deer in the PSRER migrated from the
Ukrainian CEZ in the 1990s. They are now the most numerous ungulates in the PSRER, with densi-
ties reaching 5.6-9.3 ind/1000 ha (2018-2020) [Biodiversity... 2022].

Capreolus capreolus. This common autochthonous species was one of the most abundant ungu-
lates in the 1990s—2000s, though population assessments were rarely conducted [Gashchak et al.
2006]. Over time, however, roe deer populations appear to have declined, possibly due to competi-
tion with the growing Cervus elaphus population [Zhyla 2021a]. In the early 1990s, roe deer densi-
ties reached up to 25 ind/1000 ha [Boiarchuk et al. 1990]; by 2020-2021, densities had dropped to
just 4 ind/1000 ha, with a total population of around 1000 individuals [Zhyla 2021a]. The species
inhabits a variety of locations, including areas with human presence, and favours forest habitats with
high trophic capacity. In 2013-2021, camera trap records ranged from 3.8—18 ind/100 TD (Fig. 10c,
Table 4). In the PSRER, a similar trend was observed. Roe deer densities reached 8.2 ind/1000 ha in
2005 [Kuchmel 2008] but had declined almost eightfold by 2015. As in the CEZ, the roe deer popu-
lation has recently increased again [Biodiversity... 2022]. In 2016-2018, PSRER camera traps rec-
orded 4.8 ind/100 TD [Dombrovskyi et al. 2018].

Alces alces. Currently classified as common in the CEZ. This autochthonous species was esti-
mated at 7 ind/1000 ha in the late 1980s [Boiarchuk et al. 1990], though no comprehensive elk sur-
veys have been conducted since. Indirect assessments suggested that elk populations could have
reached up to 1500 individuals by the early 2000s [Gashchak et al. 2006]. By 2020-2021, the popu-
lation was estimated at 900 individuals (or 3—3.5 ind/1000 ha), with higher densities in the north-
eastern CEZ, on the left bank of the Prypiat River [Zhyla 2023].
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Camera trap records from 2014-2021 varied between 5.5 and 59 ind/100 TD (Fig. 10d, Table
4). Elk are found in most habitats but prefer wetter environments and exhibit seasonal movements to
richer feeding areas. In the PSRER, the elk population tripled between 1986 and 1996 [Kuchmel
2008] and grew 5.4 times by 2018, with annual density variations from 6—10 ind/1000 ha in the last
decade [Kuchmel 2008; Biodiversity... 2022].

Fig 10. Even-toed ungulates of CEZ: (a) Sus scrofa, (b) Cervus elaphus, (c¢) Capreolus capreolus, (d) Alces alces, (e)
Bos taurus, (f) Bison bonasus.

Puc. 10. Onenenoni6ui 3B: (a) Sus scrofa, (b) Cervus elaphus, (¢) Capreolus capreolus, (d) Alces alces, (e) Bos
taurus, (f) Bison bonasus.



26 Sergii Gashchak

Family Bovidae Gray, 1821

Bos taurus. After the Chornobyl NPP accident, all cattle in the region were either evacuated
with the local population or culled. A small number of surviving cattle were kept in a few private
farms under human care. Inclusion of cattle in the regional fauna list became relevant only in the
2010s, when a small herd of black-and-white cattle in the village of Lubianka became completely
feral following the death of their owners. These animals now live without any human support or
care. According to unconfirmed reports, there were initially ‘up to 30 individuals’, though in 2012—
2013, we observed no more than seven animals, including calves. In 2019, the herd included 13-14
individuals; by October 2020, the herd had increased to 18 animals, comprising two adult bulls (Fig.
10e), 11 adult cows, three immature females, and two calves born that year; in 2021, 19 animals
were recorded [Zhyla 2021b; Nature... 2021]. Throughout these years, the herd remained a single
group, showing good health with an annual birth rate of 2—4 calves. They have displayed signs of
restored defensive behaviour toward predators and humans and early signs of splitting into separate
groups [Zhyla 2021b]. The limited growth of the herd suggests possible issues with reproduction,
potentially due to a predominance of a single old bull, embryonic mortality, or low juvenile survival
rates. The herd mainly roams meadows and sparse young woodlands within a 4 km radius around the
village of Lubianka, occasionally seeking refuge in older forests and frequently resting in abandoned
farm structures [Zhyla 2021b; Nature... 2021]. The cattle survived the 2020 wildfire (which partially
burned the village and surrounding forest) and the temporary Russian invasion in 2022, and observa-
tions continued into 2024. The current status of this species is considered rare.

Bison bonasus. This species is rare in the region. Historically common, the bison had disap-
peared from the area by the 18th century [Kirikov 1979a-b]. Evidence of its presence resurfaced in
spring 2012 in woodlands north of the village of Lubianka, with a bull captured on camera trap in
spring 2015. By 2016, there were 19 records across seven locations [Gashchak et al. 2017]. The
most probable source of these bison is located 30 km north, across the Prypiat River in the PSRER,
where European bison were introduced in 1996 [Deriabina 2008, 2012]. During repeat studies in
2020 in the same district, six additional sightings were documented, all between October and De-
cember at a single location (N51.418/E29.686) (Fig. 10f). Each observation recorded an adult male,
though it is unknown if it was the same or different individuals.

To date, there have been no confirmed records of the species on the Ukrainian left bank of the
Prypiat River, although this area is likely the most suitable habitat for potential future migrations
from the PSRER. The military activity after February 2022 has limited wildlife monitoring in the
frontier zone with Belarus, leaving the fate of the observed bison and any potential new arrivals un-
certain. Since 1996, the total bison population in the PSRER has grown by 11.5 times to 184 indi-
viduals (5.8 indi/1000 ha), and they are now spread throughout the reserve’s left bank [Biodiversi-
ty... 2022]. The preferred habitats by this species in both the CEZ and the PSRER are wet woodlands
dominated by deciduous trees (oak, hornbeam, aspen) or nearby meadows.

Species with unlikely presence

Several species (actually 9) are occasionally suggested as potentially present in the region,
though their current ranges are distant from the CEZ. These species are considered improbable for
the area based on historical records and present distribution:

Pteromys volans (L., 1758). There are no historical or recent records of this species in the re-
gion. The only mention of flying squirrels in Ukraine was recorded in the northern part of present-
day Sumy Oblast in the 18th century [Bagaliy 1887, on: Sokur 1961]. Historical limits of the range
were approximately 100 km northeast of the current CEZ [Zagorodniuk 2022]. The closest con-
firmed habitats for the species are now 300 km northeast [Sitnikova 2004, on: Zagorodniuk 2022]
and 450 km north [Abramchuk 2021]. In theory, such distance does not seem too large for the flying
squirrel. It is more important how the local habitats correspond to the species demands. The CEZ has
several mature deciduous and mixed forests with old aspen stands, which are attractive to this spe-
cies [Abramchuk 2021].
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Sylvaemus uralensis (Pallas, 1811). Some publications (e.g., [Panteleev 1998]) suggest that this
species’ natural range includes the area of the present CEZ. Additionally, two specimens labeled
Sylvaemus uralensis (catalogue No. 1432, 1433) were obtained in 1925 near the village of Poliske
(western CEZ) and are stored in the Zoological Museum of the National Museum of Natural History
in Kyiv [Shevchenko & Zolotukhina 2002]. However, these specimens require further verification,
as other specimens from this collection came from more distant locations. No records of the species
have been reported from the CEZ or nearby areas in recent decades, consistent with current species
distribution maps that place the CEZ outside of the species’ range [Zagorodniuk 2005, 2020].

Cricetus cricetus (Linnaeus, 1758). The CEZ region is sometimes considered part of this spe-
cies’ range [Emelyanov et al. 1987]. In the past, the European hamster was documented in nearby
areas, including the districts of Kyiv, Chernihiv (S. V. Kirikov, 1934, as cited in [Tymofeev-
Resovskyi et al. 1973]), and even in the Homel region (A. V. Fediushin, 1930, as cited in [Kirikov
1960]). In each case, the hamsters were found in areas with alfisols, which are nearly absent in the
CEZ. Presently, Cricetus cricetus is observed more southward in the forest-steppe zone, where soils
are heavier, though the species remains rare in these areas as well [Mezhzherin 2009].

Crocidura leucodon (Hermann, 1780). Over the past sixty years, there have been no reports of
this species in the CEZ or surrounding areas. Historically, it was considered common in the Polissia
and noted south of the Teteriv River (Kyiv Oblast) and westward near Ovruch (Zhytomyr Oblast)
[Abelentsev ef al. 1956].

Neomys anomalus Cabrera, 1907. There have been no reports of this species in the CEZ or
neighboruing regions in the past fifty years. Historically, it was rare and primarily recorded in the
forest-steppe zone [Mishta 2009], with the nearest sightings in Zhytomyr Oblast, near the western
boundary of the present CEZ [Abelentsev et al. 1956].

Plecotus austriacus (Fischer, 1829). To date, there is no information about this species in the
CEZ or surrounding areas, despite the eastward and northward range expansion in Ukraine from
2000 to 2020 [Zagorodniuk 2019]. It is currently found only farther south in the forest-steppe zone.

Pipistrellus pipistrellus (Schreber, 1774). At the beginning of bat studies in the CEZ, this spe-
cies was considered common and perhaps even numerous [Gashchak et al. 2006]. However, the spe-
cies’ identification was later questioned. In 2007-2018, in annual chiropterological studies using
both ultrasonic detectors and morphological investigation of mist-netted bats, no P. pipistrellus were
recorded [Gashchak et al. 2009, 2013; Gashchak 2018]. A recent review of all available data on P.
pipistrellus s.1. in Ukraine [Zagorodniuk 2018, 2019] suggests that P. pipistrellus mainly inhabits the
western, southern, and possibly eastern regions, while only P. pygmaeus was recorded in the
Polissia. Identification by vocalisation of P. pipistrellus (40-45 kHz) is deemed unreliable, as it can
match frequencies of P. lepidus and P. nathusii, which are confirmed in the CEZ. This species was
initially included in the fauna of the PSRER also [Dombrovskyi 2017] but was later removed due to
unreliability of vocalisation-based identification [Biodiversity... 2022].

Procyon lotor Linnaeus, 1758. Attemts to introduce this North American species in the Polissia
took place in 1954-1958 in Homel Oblast of Belarus, followed by population growth and spread in
the Prypiat River basin [Pavlov et al. 1973]. Moreover, in the adjoining (to the current CEZ) Na-
rovliansky Raion of Homel Oblast the species was recorded in 1965 [Savitsky et al. 2005]. However,
the raccoon had almost vanished already by the 1970s, and by the end of 20th century became a
phantom species [Savitsky et al. 2005]. In Ukraine, the species has only been observed as single
escapees [Nikolaichuk & Zagorodniuk 2019]. According to the last review, all claims of this species
in the CEZ and nearby PSRER were unconfirmed, often incorrect or fabricated. None of the hun-
dreds of camera traps in the area over the last decade has recorded this species.

Mustela lutreola (Linnaeus, 1761). This species has not been recorded in the region since 1986.
The last capture was in 1978 near the Yakovetske forestry (N51.395/E29.634), and the last observa-
tion occurred in 1984 near the Poliske settlement [Panov 2002]. The extinction of this species in the
region aligns with the decline of its range, and current surviving populations are far from the CEZ
[Volokh & Rozhenko 2009].
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Discussion

Thus, compared to the initial summary [Gashchak et al. 2006], the list of mammal species has
significantly increased, from 49 to 61 species (Fig. 11). This expansion is primarily due to studies on
bats, which added nine new species. However, the status of one previously listed species, Pipistrel-
lus pipistrellus, was revised after it was determined to have been misidentified and is not present in
the region; as a result, it was excluded from the fauna list. Importantly, the addition of these bat spe-
cies is not due to their recent colonisation of the region but rather the initiation of targeted studies
beginning in 2007. These species likely inhabited the area before these investigations. Additionally,
the domestic Felis catus and Canis familiaris have been included in the checklist due to the presence
of feral or semi-feral populations near Chornobyl town, the Chornobyl NPP, and other locations
within the CEZ.

Three species genuinely appeared in the region after the previous review in 2006: 1) Canis au-
reus (spread into the region as part of its ongoing range expansion in Europe from the south);
2) Bison bonasus (came to the area naturally from Belarus, where it had been reintroduced in 1996);
and 3) Bos taurus, a feral herd that has been living and reproducing independently for over 10 years
in the vicinity of its former domestic range. Formally, this species shifted its status from ‘domestic in
culture’ to ‘feral domestic’ (AS1c) [Zagorodniuk 2023]).

In the future, this checklist may be further expanded by up to nine currently phantom species
(Lepus timidus, Glis glis, Rattus rattus, Arvicola amphibius, Sorex caecutiens, Myotis nattereri, Ep-
tesicus nilssonii, Felis silvestris, and Mustela erminea). These species either have been recorded in
neighbouring territories (e.g., the PSRER) or are likely to visit the region during seasonal migrations.

Most of the recorded species (83.6%) are autochthonous. Some of these species previously ex-
perienced range reductions or population declines but have recovered recently, particularly after the
Chornobyl NPP accident, which effectively established a de facto protected regime in the affected
lands. This recovery is evident in game species such as Lynx lynx, Canis lupus, Ursus arctos, Lutra
lutra, Sus scrofa, Cervus elaphus, and Alces alces.

The recovery of some species, such as Castor fiber in the 1950s and Bison bonasus in the
1990s, was facilitated by reintroduction programmes.

The following nine non-native species have been identified in the CEZ (non-native status of
each species after [Zagorodniuk 2023]):

Rattus norvegicus (expanded during the 19th century);

Ondatra zibethicus (introduced in the mid-20th century);

Pipistrellus lepidus (expanded from the south over the last 40 years);

Pipistrellus pygmaeus (expanded in the early 20th century);

Eptesicus serotinus (expanded in the mid-20th century);

Nyctereutes procyonoides (introduced in the mid-20th century);

Canis aureus (expanded from the south over the last 30 years);

Neogale vison (introduced deliberately via escapes from fur farms in the mid-20th century);

Equus ferus (introduced between 1998 and 2004).

Feral, non-included 1312 02023

1 02006
Questionable —— 6

7 Fig 11. Composition of the two check-

Phantom/Possible % 1 lists of mammals of the CEZ as of 2006
i [Gashchak et al. 2006] and 2023 (the
1 61 present study)
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Additionally, Bison bonasus, which historically inhabited this region but had been extirpated by
the 17th century, appeared in 2012 from the neighbouring PSRER, where it was reintroduced in
1996. Formally, this species is considered adventive as it meets the criteria of an ‘artificially intro-
duced former indigenous species’ [Zagorodniuk 2023]. Most of the non-native species (excluding
Pipistrellus lepidus and Canis aureus) have become at least partially naturalised. Lastly, Bos taurus,
a feral cattle herd near the village of Lubianka, could also be classified as an adventive species
(AS1c). However, its ecological significance and impact on natural ecosystems remain unchanged
from the period when it was managed under human care.

Most of the mammal species recorded in the CEZ live and reproduce within the area. An excep-
tion is the bat fauna, where 9 out of the 14 known species are present only during the warm period
(approximately April-August) for breeding. These bats hibernate outside the region.

Assessments of species statuses and abundances in this review are somewhat conditional, as no
comprehensive surveys have been conducted over the entire period of investigation. On one hand,
the immense size of the CEZ and socio-economic challenges in Ukraine present significant obsta-
cles. On the other hand, the methods most frequently used in studies—such as camera trapping, live-
trapping, and mist-netting—are highly specific to certain groups of mammals (e.g., large- and medi-
um sized terrestrial mammals, shrews and small rodents, bats) and are not equally effective for all
mammal species. Consequently, the results are difficult to compare across species. Seasonal and
long-term fluctuations in population sizes, uneven spatial distribution, and the lack of systematic,
large-scale research further contribute to uncertainty in these estimates. Additionally, ecological and
biological characteristics of certain species decrease their likelihood of detection without targeted
research efforts. For instance, species inhabiting riparian or marsh complexes rarely venture into
terrestrial habitats, arboreal species may be overlooked as the traps are normally near the ground,
and careful species can easily detect and avoid recording or trapping devices.

Synanthropic species are often excluded from research priorities, as the focus tends to be on
wild species, which are perceived as more ‘interesting’. As a result, abundance estimates should only
be considered valid within species groups studied using consistent methods. Also, it is likely that
species with low abundance values are underestimated, while those with high values may be some-
what overestimated.

Analysis of record data shows that most individual detections are concentrated among a small
number of species. For example, nearly 96% of all individuals recorded by camera traps belong to
only 9 of 26 species; 88% of bats belong to just 4 of 14 species; and 87% of small mammals (rodents
and shrews) are represented by 4 of 18 species (Table 5). Thus, the majority of species have relative-
ly rare or occasional records, often overlooked due to methodological limitations or lack of research
focus. This trend is especially significant as many of these ‘non-abundant’ or ‘occasional’ species
include a large proportion of protected or endangered species (see: Table 5). This underrepresenta-
tion is common, but it is particularly concerning because this ‘non-abundant’ or ‘occasional’ status is
likely due to a lack of targeted studies while such species often form the foundation of the region’s
biodiversity and frequently hold conservation status.

Due to the insufficient extent of research, it is challenging to assess negative trends in the popu-
lations of certain species. The absence or low frequency of some species in surveys does not neces-
sarily indicate population declines, as this could simply result from a lack of targeted investigations.
Evidence for this can be seen when examining where and how intensively research has been con-
ducted within the CEZ (see Figs 1-3).

Examples of species potentially affected by this limitation include Sicista betulina, Micromys
minutus, Microtus subterraneus, M. levis, Alexandromys oeconomus, Crocidura suaveolens, Neomys
fodiens, Mustela putorius, and the set of nine phantom species.

The CEZ is undergoing continuous change, both naturally over time and as a result of wildfires
and human activities. Restricting research efforts to specific ‘field stations’, focusing primarily on
radioecological studies, or relying on traditional methods creates significant knowledge gaps and
reduces the efficiency of conservation efforts.
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Table 5. General distribution pattern of mammal abundance classes in the CEZ. Number of species and their total
share (%) of all recorded individuals (n) over the studies

Tabmums 5. 3araneHuil po3moni KiaciB psicHocTi ccaBuiB y 3B. KinpkicTs BuiB 1 ix cymapHa gacTka (%) Bix 3ara-
JIBHOT KUIBKOCTI OCOOMH 3apeecTPOBAHUX TMiJl Yac JOCIHIIIKEeHb (1)

Abundance class Camera-trapping Mist-netting of bats Trapping of shrews and ro-

(% total sample of in 2013-2021, in 2007-2018, dents in 1995-2018,

recorded individuals) n =30 358 ind in total n = 3624 ind in total n = 6002 ind in total
Number of | Share (%) in | Number of | Share (%)in | Number of | Share (%) in

species the total sam- species the total sam- species the total sam-

(incl. RL)* ple (incl. RL) ple (incl. RL) ple

7 (>30.1%) 0 0 (D 43.9 1 41.5

6 (10.1-30%) 3(2) 56.7 3(3) 43.8 3 45.7

5 (3.1-10.0%) 6 38.9 1(1) 4.99 1 4.85

4 (1.1-3.0%) 1 1.46 3(3) 6.65 3 5.70

3 (0.3-1.0%) 3(D) 2.14 (D) 0.39 3(D) 1.65

2 (0.11-0.3%) 2(1) 0.40 1(1) 0.11 3 0.50

1 (0.03-0.1%) 503) 0.33 44 0.17 3 0.12

0 (<0.03%) 6 0.05 0 0 1 0.02

27k 303) 0 - - - -

Note: * RL—including species from the Red List [Order... 2021]. ** ???—means species not recorded by this way,
nevertheless they were recorded earlier in the CEZ or in the PSRER.

Despite these challenges, there is no doubt that the mammal fauna of the CEZ continues to grow
richer. The confirmed species (n = 61) account for nearly half of Ukraine’s current mammal fauna
(n =133, [Emelyanov & Zagorodniuk 2012]). Moreover, one-third of these species (n=22) are
listed in the Red Data Book of Ukraine [Order... 2021], and six species are included in the European
Red List [IUCN 2024]. Over the past two decades, populations of species that were once rare or
uncommon, such as Ursus arctos, Lynx lynx, Bison bonasus, and Equus ferus, have continued to
grow. The CEZ’s large size has proven beneficial for the recovery of species with extensive individ-
ual ranges. Without human interference, predator—prey dynamics are developing naturally, enriching
the CEZ and allowing it to act as a source of wildlife for surrounding areas. The CEZ plays a critical
role in conserving Ukraine’s natural resources, and the importance of the Chornobyl Radioecological
Biosphere Reserve will only continue to grow in this regard.
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Abstract

The paper presents and analysis of the composition and key biological features of
the synanthropic mammal fauna of parks and urban areas of the city of Luhansk,
Ukraine, with a focus on central city districts, as well as suburban areas. The urban
mammal fauna of Luhansk is characterised by a high proportion of wild species,
which is facilitated by the significant dismemberment of the city by a ravine sys-
tem and the river valley, as well as the presence of large little-transformed areas
that was formed due to the development of the city using a modular system (resi-
dential quarters) and large areas of private estate-type housing, as well as a number
of summer cottages and recreational areas that are part of the city. It is character-
ised by the dominance of typical synanthropes, including mouse-like rodents, sed-
entary bats and feral carnivorans, and the regular presence of a number of ‘shadow’
groups in the communities—hedgehogs, dormice, vesper bats, martens, etc.—for
which the city provides convenient shelters, but without population growth. A total
of 46 mammal species have been recorded, of which the stable core (including
stray carnivorans) consists of 15 species, including 6 species in the central areas. In
terms of the range of species of this group and their abundance, the fauna of
Luhansk does not fundamentally differ from the synanthropic fauna of other
Ukrainian cities, including the Kyiv megapolis. The synanthropic complex is char-
acterised by a relatively small proportion of hedgehogs (Erinaceus roumanicus), a
clear dominance of two alien bat species (Eptesicus lobatus, Pipistrellus lepidus),
regular presence of synanthropic rodents (primarily Mus musculus) and rodents
prone to synanthropy (Dryomys nitedula), shrews (Crocidura suaveolens) and car-
nivorans (Martes foina), the presence of introduced species (Ondatra zibethicus),
and the existence of a number of species ‘trapped’ by the city, non-synanthropic
species, including rodents (Spalax microphthalmus, Microtus levis, and Mus spici-
legus), carnivorans (Vulpes vulpes, Vormela peregusna), and bats (Plecotus auri-
tus, Myotis aurascens). The share of non-native species in the core group is 100%
(6 species in total), and 67% in the ‘associated fauna’ group (15 species in total).
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Tepiogayna micra Jlyrancobka (Ykpaina) nosoennoro uacy (2004-2014)

Irop 3aropoaniok, Mapuna Kopo0ueHnko

Pesrome. AHami3 ckiIamy Ta KIFOUOBUX Oi0JOTIYHHX OCOOIMBOCTEH CHHAHTPOITHOI (ayHH MapKOBHX i CeliTe0-
HHX 30H MiCTa 3 yBarolo 10 IeHTPAILHUX PaioHIB MicTa i MEHIIIOO JI0 IPUMICEKUX 30H. OcoOnuBicTio ypOaHi-
cTH4HOI Tepiodaynu JIlyranceka € BUCOKa JacTKa BHAIIB JUKOI (ayHH, YOMY CHPHUSIOTH SIK 3HAYHA PO3WICHOBA-
HICTh MicTa 0aJKOBOIO CHCTEMOIO i OJMHOIO PIYKH, TaK 1 HasBHICTh BEJIUKUX Majlo TPaHC(HOPMOBAHUX HiJS-
HOK, c(hOpMOBAHHX 3aBASKH PO3BHTKY MicTa 32 MOIYJIbHOIO CHCTEMOIO (KUTJIOBI KBapTaJil) Ta BEIUKUX paiio-
HiB IPUBaTHOI 3a0y10BU CaIUOHOTO TUILY, @ TAKOK HU3KU JTAUYHHUX CEJIHI i peKpealifHuX 30H, IO BXOIAThH 0
TepuTopii Micta. XapakTepHe JOMiHYBaHHS TUIOBUX CHHAHTPOIIB, BKIIOYHO 3 MHUIIOBUAUMH I'PHU3YHAMH, OCi-
JMMU KaKaHaMH 1 31MYaBUIMMH XIDKHUMH Ta PErysipHa NPUCYTHICT B YIPYNOBAHHAX HHU3KH «TiHBOBHX)
rpyn — DKakiB, COHb, JIMJIMKIB, KYHHIIb TOLIO, VIS SIKMX MICTO Ja€ 3py4Hi MPUXUCTKH, MPOTe Oe3 301IbIICHHS
HOMyJISIiK. 3aranoM 3apeecTpoBaHO 46 BUIIB CCaBIB, 3 SIKMX CTa0UIbHE AP0 (paxyloun OE3NPHUTYIBHHUX XH-
JKMX) CTAaHOBJIAITH 15 BUIB, Y TOMY YHCII B IIEHTPAJIBHUX pailoHaxX MicTa — IIiCTh BUAiB. GakTHYHO BCi BUAN
SICPHOI TPYIH € CYTIHKOBO-HIYHMMH. 3a CHEKTPOM BHUJIB IIi€l TPyNH i iXHBOIO psicHOTOIO (ayHa JlyraHchka
MPUHIMIIOBO HE BiAPI3HAETHCS Bil CHHAHTPOIHOI (hayHH 1HIIHMX MicT YKpaiHu, 30kpeMa i KuiBcpkoro meramo-
mica. OCOOMMBOCTSIMUA CHHAHTPOITHOTO KOMIUIEKCY € BiIHOCHO Majla 4acTKa DKakiB (Erinaceus roumanicus),
BUpa3HE JAOMIHYBaHHS IBOX UYXXOPiTHHX BUIIB KaxaHiB (Pipistrellus lepidus, Eptesicus lobatus), perymspHa
MPUCYTHICTh CHHAHTPOIIHUX TPU3YHIB (TepenyciM Mus musculus) i CXWIPHAX OO CHHAHTPOIII BUAIB TPU3YHIB
(Dryomys nitedula), 3emnepuiiok (Crocidura suaveolens) ta xwxux (Martes foina), NIpUCYTHICTb IHTPOYIICHTIB
(Ondatra zibethicus), icHyBaHHSI HU3KH «3aXOIUIEHHX» MICTOM BHUJIB, II0 HE € CHHAHTPOIIAMH — SIK TPU3YHIB
(Spalax microphthalmus, Microtus levis, Mus spicilegus), Tak i xwkux (Vulpes vulpes, Vormela peregusna) i
kaxaHiB (Plecotus auritus, Myotis aurascens). PiBeHb anBentusanii B saepHiit rpyni — 100 % (Bcix 6 BUIIB), B
rpymi «cymyTHs payHa» — 67% (Bcix 15 BuaiB).

KnrodoBi cinoBa: TepiodayHa, CHHaHTPOIIs, TBAPUHHI yrpyHOBaHHs, aBeHTH3aLlis (ayHH, cXigHa YKpaiHa.

Beryn
Mo 100-piuusa Joneyvkozo IHO (1.01.1924) ma
90-piuus kagedpu 300n02ii 8 Hoomy (10.1934)

Po3BuTOK €BpOMEHCHKOT IMBITI3AMIT BiI3HAYAETHCSA BUCOKAMH PIBHAMM ypOaHi3allii, mo MoB-
HOO MIpOI0 CTOCY€EThCS HE TUTBKHU JIFOJICH, aie i mpupoay, y T. 4. ccaBuiB [Klausnitzer 1987; Doug-
las et al. 2015] Ak mpeACTaBHUKIB TOTO CaMOT0 KJIacy TBapuH, 10 i iHiliaTopu ypOaHizallii — Jro-
i, OTxe, y IMKUX TBAPHH € IO CYTI Ti caMi BUMOTH JIO SIKOCTi CEPEIOBHINA, 1110 1 y JIFOJICH, a TOMY
(hopMyroThCs TOIOHI aganTaiii 70 Heoro. [TpoTe JorHAa y TOMMOBHEHHSI IO CBOTO CTATYCYy UyXKOpi-
JTHOCTi — JKOPCTKUH aMeHcall, SIKHH BUTICHSIE BCIX 1HIIWX TBApUH 1 3MIHIOE IPUPOHE CEPEIOBHUIIIE
BHHATKOBO IIiJ] CBOI moTpedn. ToMy mmst AuKo1 (ayHH 3aTUIIAETHCS BCE MEHIIE JKUTTEBOTO MPOCTO-
py. I bakTH4HO BCI BUIM AMKKUX TBApHH MEpeOyBalOTh Y MICTaX y poJIi MapriHaiB, sKi MOXYTh BiJl-
HOCHO CIOKiHO iCHYBaTH TiJIbKH B KyTOUKaX HEIHTEHCHBHOTO BUKOPHCTaHHS JIOJHHOIO MiCHKOTO
CEpEIOBHIIA i B THX YaCOBUX MEXKaxX, KOJIM MICTO 3aTHXA€, TOOTO MaiKe TUTBKU BHOYI.

Brnacue ToMy TyT JOMiHYBaTUMYTh BUAM 31 CYTIHKOBOIO aKTHBHICTIO, 3/IaTHI IO KHUTTS y CHJIb-
HO (parMEHTOBAHOMY 1 O CyTi TPUBHUMIpPHOMY NPOCTOPi, & TaKOXK BUAU, MPUCTOCOBAHI 10 30H i
CMYT BiIUYyXKCHHS, 30KpeMa 0 MepUMETPY KHUTIOBUX MAaCHUBIB Ta Y3TOBXK aBTOAOpir [Zagorodniuk
2003]. Tema CHHaHTPOIIIB € OJHI€IO 3 TOKJIAIHO aHAI30BaHUX, IPOTE HE I cxoay Ykpainu. Ilpu-
KIajaMy aHamizy € omnmcu Tepiodaynu mict bpuo [Pelikan et al. 1983], Bimens [Spitzenberger
1990], Pura [Zorenko & Leontyeva 2003], KuiB [Zagorodniuk 2003], Bimparoc [Baranauskas et al.
2005]. Micta cxomy YkpaiHm — 00’€KT 0coOIMBOI yBaru uepe3 HaABEIHKI PiBHI aHTPOIIOTEHHOL
Tpancgopmariii. He Bunsitkom € i JIyrancek, marepianu mo ayHi sIKOro € BKpail 0OMEXEHHMH,
MpOoTe TaKi JaHi Hakonmu4ytoThes [Zagorodniuk & Korobchenko 2008].

Meri mi€i poOOTH — mHpeAcTaBUTH oIy TepiodayHu (IO CyTi CHHAHTPONHOI (hayHH) MicTa
JIyraHchbK, y T.4. 3 yBaroko J0 BHIIB 3 HIYHOIO YH CYTIHKOBOIO aKTHBHICTIO.
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Biotonu i dioTa JIyrancbka

OcobmuBicTe MicTa JIyraHCBK — HAJIBUCOKHMH CTYIiHb HOTO PO3WICHOBAHOCTI, KOMITAKTHICTb
ceniTeOHNX 30H, BEJIMKA YacTKa IMPUBATHOTO CEKTOpa, MPOTSIKHI APYKHO-0AJIKOBI CHCTEMH, 3HAYHA
YacTKa 3eJICHUX 30H, BKIIIOYHO 3 TIApKaMU 1 KaMITyCcaMH, 3Ha4Ha KiIBKICTh TPai€HTIB TeMEPOOHOCTI
Ha Mari MicTa, HaJ3BHYaiiHe Pi3HOMaHITTS MICBKHUX KyJIbTYp(iTOLEHO31B, BUpa3He JaHAmadTHE pi-
3HOMAHITTS, BKJIFOYHO 3 PIYKOBUMU JTOJMHAMH, MaKPOCXWIaMH, OAIKOBUM JIaHAIMAPTOM Ta TUIAKO-
pamu. Jlesky iHpopMaIliro mpo MpHIIerdi 0 MicTa IPUPOJIHI TIJISHKH MICTSTh TOBIAHUK [Ipupooro-
3anosionuil oo Jlyeancokoi obnacmi [Arapov et al. 2013] Ta orJIsIIu CTaHy OKPEMUX 3EJICHHUX 30H,
30kpema Jlyrancbkoro aenapomnapky [Zagorodniuk & Minakova 2013].

CrenianpHUX MyOJTiKamii mpo Giotonw i 6ioTy Micta Hebararo, mpoTe BOHU €. OKpeMi BayKJIUBI
BIZIOMOCTi 3HAXOJMMO B OITHCaX PO3IOJUTY Y MiChKkHX OioTomax nraxiB [Dymov 2012; Evtushenko
& Telizhenko 2012] i uepBoHokHIKHUX KoMax [Glotov 2005]. BaxJMBUMU y KOHTEKCTI TIOTOYHOTO
JOCIIJDKEHHS € myOutikartii mpo sxusieHHs coB [Kondratenko et al. 2001; Zaika 2010 Ta in.]. Baxu-
BUMHU € i1 orncu Ta aHani3 6a3u naHux Jlyrancekoi CEC momno o6mikiB npiOHUX ccaBuiB [Zagorod-
niuk & Kuznetsov 2009]. Llinay iHdopMariiro MicTATh omucH Kojiekuiit 3oomorigHoro myseto JIHY
[Filipenko 2017] i 3Haximok okpemux BuiB xmwkux [Litvinenko & Evtushenko 2015].

Haii6impn cTabiTbHOI YaCTHHOKO OCEPEAKIB MPUPOAX B Mexax JIyraHchka € Oalikd, sKi Mpo-
CTATAIOTHCSA B CyMi Ha JIECATKU KIJIOMETPIB 1, TOYMHAIOYMCH JTAJIeKO 33 MEKaMH MiCTa, TPOopi3atoTh
MicTo, a de facto Micbka 3a0yJJ0Ba Ta IOPOTH OMHHAIOTh YTBOPEHE 0AIKOBOK CUCTEMOIO MEPEKHBO
BOJIOTOKIB Ta KpyTocxwiiB. Cepen HaHOUIBII 3HAUNMUX 0aslok Tpeba Ha3BaTH:

a) banka Cyua, 0) Kanmuupkuii sip (p y na.-3x. okoi. Jlyranceka, nmiBHiuHime bamku ITnocka,
fizie Ha MH.-CX., IO Kparo KBapTaniB 3apiuHuil i MupHuii), B) 6anka Ilnocka (Haiibinbina cucre-
Ma, IO CTIKa€e B JOJIMHY BijgbX0BOI 3 I.-3X. Ha MH.-CX., B paloHi «JIyraHCchKOoTo MOps», HU30-
BUHH sKOi 3a0ynoBaHi kBaptamom 3apiunmii); T) Llurancekuit sip (y mentpi Jlyranceka, 3a
LleHTpaIbHUM PUHKOM, MK BYyJ. MarHiToropcpkoro i AliekceeBa, MICIFIMU SIK 3€JeHa 30Ha,
MpoTe B 0arathoX MICIISIX 3a 3aCMIYCHI «3aJIHI TIOJBIP’s»» MPUBATHUX caaub 1Mo Horo 6opTax), 1)
IBanumIiB sip (Iie Ap B MeXkax MicTa, HA CXiJ BiI HOTO EHTPY, MPOXouTh 3 00Ky ["ocTpoi Mo-
THJIM Ha TiBHIY, 3 3axony ByJ. KinblieBa, Bnajgae B nonunHy Jlyrani); €) Jlicopuii 3akazuuk Jly-
TaHCHKHUH 3 TpbOMa TapaJieIbHUMHU OaJTKOBUMH cucTeMaMu (M ["ocTporo Moruior Ta 10Bro-
THUM KOPHUJIOPOM Y370BXK BibXIBKH Ta 3aJ113HHMIII.
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Puc. 1. JIyrancek Ha Mami JIyraHmuHay Ta 3aranbHAi aOpHc MexX MicTa (3 IPUMICEKUMU 30HAMH).

Fig. 1. The city of Luhansk within Luhansk Oblast and general outline of the city boundaries (with suburban areas).
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_JlyganceK-

Puc. 2. JIyrancek Ha mani Jlyrancekoi 0611, 3aranpHuil abpuc odiniiHIX Mex MicTa (BKIIOYHO 3 HPUMICBKHMH 30-
HaMH) Ta OCHOBHa (ceniTeOHa) yacTuHa Micta. [ToniroHamu Ta JIiHiSIMU IO3HAYEHO OCHOBHI 30HH YBaru.

Fig. 2. The city of Luhansk within Luhansk Oblast, general outline of the official city boundaries (including suburban
areas) and the main (residential) part of the city. Polygons and lines indicate the main areas of focus.

Jpyroro Ba)ITHBOIO CKIAJOBOI0 MEPEXi MPUPOTHIX 0i0ToMmiB € came piuniie Jlyrani Ta ii mpu-
Toku BimpxoBoi (BinexiBkn). Jlyrans mepepizae MicTo 3 3aX0Qy Ha CXil, i paKTH9IHO O caMoro Mic-
s ii Bmaginas B JIoHEs BXOAUTH B MiChbKY 30HY. HalO1IbIT MpUMITHI BEIMKI PUPOIHI MACHUBH T1O
nonuHi JIyrani B Mexax micra:

a) micomapk «Ilapk I'oppkoro» 3 o3epom BicimMka (Mix 3amizHHIEO 1 BogoToKoM Jlyrasi, BHU3
o Tevii 710 Micis Braainas B Jlyranp BinbxoBoi);

0) 3eseHa 30Ha B paiioHi Beprynku (mixk Masoro i Bennkoro Beprynkamu Ha cXix 10 OKOJIHIIb
Bepryncekoro po3’i3ny Ta Uepsonoro fpy);

B) JonuHA piuku BoHrouka, Bijg JKoBTHEBOI craHIii OionorivHoro ounieHHs («O4YucHi») 10 Mi-
cu BraninHs B JJoHens B c. MukomnaiBka).

Tpers mpuMiTHA OCOOIUBICTh — BOAOALT B yp. ['ocTpa Morumna, BATOKHM HU3KH OaJIKOBHX CHC-
TeM Jlyrancbka, HaJTO MOTO MiBJICHHO-CXITHOTO CEKTOPa, SAK y Oik BinbxoBoi (Ha 3X.), Tak i JIyrani
(na mH.) # JiHns (Ha cX.); Miclle peryJsIpHAX 3MMOBHX CKYITYCHB COB 1 300py IEJIETOK.
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Micus, yac Ta 00CAr J0CTiIKeHb

Hocnimxennsa tpusano 10 pokis, nporsrom 2005-2014 pp. OkpiM Toro, aBTOpaMu OTPHUMAaHO
YUMaJIO TTOBIIOMIIEHb KOJIET 1 MICIIEBUX KHUTEIIB Mpo peectparii BuaiB 1o 2005 p. i micist 2014 p.
OCHOBHHMH TIOJIITOHAMY JTOCTDKEHHSI Oy TaKi TepuTopii (3a criajioM o0CATiB JTOCIIHKEHB):

1) kamnyc JIyraHCHKOTO YHIBEpCUTETY Ta IpWJIETJI KBapTaau MicTa (10 LUPKY, bitoro pomy,
IEHTPAIBHOTO PUHKY, aBTOCTAHIIIi, CTJIIOHY);

2) HWKHA YacTuHa MicTta B Oir JlyraHku, BKIIIOYHO 3 TEPUTOPI€I0 MPUBATHOI 3a0yJ0BH (paiioH
rotento Jpyxo6a, napk [epmoro Tpasus, Biunoro Borsro, IlimoxigHoro mocty, 6otcany);

3) paiion ['ocTpoi Morunu 1o sipy>xHiii cucteMi B 01k 1o cenmny @abpuyne 1 Poskimnxe;

4) paiioH cXiIHUX KBapTaiB MicTa (10 «JIyTpu» Ta OUMCHUX CIOPY] BKJIIOYHO);

5) nmapk I'opbkoro 1 3amnaBa Jlyranku, napkosa 30Ha 3a Jlomom [Ipupoau). HakonmueHo Takox
BIIOMOCTI TIpO (hayHy B XOJi €Mi30JWYHHX BiJIBiIyBaHb iHIIMX paiioHiB micus (FOBineinui,
Kam6pox', Meraict, Beprynka, XpsityBare).

Maroun MOXKITUBICTh JOCHIDKYBaTH (payHH MicTa y BedipHi TOJMHH, 3 OTJISAY Ha Te, 0 aKTHB-
HICTh AMKOI (payHHU cIOCTEepiraeTbesi came B TakMi yac (Ka)kaHH, DKaKM, XMXKi), BCl OCHOBHI JOCTi-
JDKEHHS HiYHOT (hayHU MPOBOAMIKCS TIIBKH B MICIIIX 3 MOMJIMBIUM TaOOpYBaHHIM — OKpIM KaMITy-
cy JIHY ne Oynu HalOMMK4i 0 KaMITyCy OKOJIMIN B MeXax 2—3 KM BiJl HbOTO, a TaKOX SIPYTH, 110
HWayTh 3 ['ocTpoi MOTHIIH, Ta BEJIMKI MTAPKOBI 30HH (OYHCHI, MapK ['OpbKOTo TOIIO), MPOTE KIFOYOBH-
Mu Oynu mepiui ABa 3a3HauyeHi paifoHu. Came TyT ynpojoBx 10 pokiB BedMcs HEMEpEepBHi cIIocTe-
PEXKEHHS PI3HUX TPYI XpeOETHUX 3 0COOIMBOIO YBAaror JIO CCABIIIB 1 30Mpaincs GakTH BUSBICHHS
TAX YH 1HIOUX BUJIB, SKI IMOBIAOMIISUTH KOJICTH, CTYICHTH Ha IHIIMK JIIOJ (30KpeMa W JeproBi Ta
OXOpOHAa KaMIycy JIyraHCBKOTO YHIBEPCHUTETY).

OmnucaTy Bei KIIOUOB1 (PakTH 1 1eTaii criocTepe)keHb BUMaraiao Ou BEIMKOro 00Csry 1 4acy, 1o
3a YMOB BilfHM HEMOXXJIMBO (Hamp., OyJin JeTajabHi CIIOCTEPEKEHHS! aKTUBHOCTI Ka)KaHiB, BKIFOYHO 3
OCIHHIMM TOKYBaHHSMH JWIMKIB 1 HeTonupiB, OyB oOJiK 30MTHX TBapuUH Ha Joporax, Oyna cepis
CIIOCTEPEKECHD BHBIPOK 1 (haKTiB 3aX0Jy JWKUX TBAPHH 3 MPUMICHKUX 30H, OyB IOKJIATHUI aHATI3
6a3u nanux ob6macuoi CEC). Bce me naBano Oararo meranizaiiid, IpoTe TIYIIWIO 3arajbHe. Tomy
3aBIaHHAM 1€l mparli crana ¢ikcallisi HAHroJOBHIIINX OCOONMBOCTEH, BAXKIIMBUX Ui OKPECICHHS
OCHOBHHX puc ypOodaynu Jlyrancbka, a JOKIaIHi OMUC 1 aHAITI3 OYAyTh 3pO0JICH] 3roI0M.

Ta6muns 1. BunoBuii ckiaj i 4acTKU BUJIIB MIKpOMaMaJIiid IpH pi3HHUX crioco0ax 00Ky

Table 1. Species composition and proportions of micromammal species by different survey methods

Bun Poskinne, Jlyraucek, HeBnoOH, | JlyraHcek, Oyxismi, | JlyraHcek, pizHi >
MMeIeTKu™®, JICH, TACTKU**, MacTKH**, paiioHu, eIeTKu
2008 20122014 20042014 cuya 2021 ***
Sylvaemus tauricus - 10 (35,7%) - - 10
Sylvaemus uralensis 8(9,5%) 12 (42,9%) - 1 (0,8%) 21
Sylvaemus sylvaticus 1(1,2%) - - - 1
Mus musculus 22 (26,2%) 4 (14,3%) 138 (99,3%) 34 (27,4%) 198
Rattus norvegicus - - 1 (0,7%) - 1
Microtus levis 44 (52,4%) 2 (7,1%) — 66 (53,7%) 112
Cricetulus migratorius 8 (9,5%) — - 12 (9,8%) 20
Crocidura suaveolens 1(1,2%) - - 10 (8,1%) 11
O6csr BuOipKkH n=_84 n=28 n=139 n=123 374
(350 m.x.) (1100 m.1.) (671. 50 meit.)

* Ienerku 3i6pano M. Komecnikosum 10.2008 i BuzHadgeHo C. 3aikoro 3a y4acri I. 3aroponmioka; ** 3 6a3m manux
Jlyrancekoi o6n. CEC, ananizoBaHi i panime [Zagorodniuk & Kuznetsov 2009]; *** nenerku 3i0pano 16.11.2021 i
Bu3HaueHo C. 3aikoro (Tpu Touku 360py — c/r iHCTUTYT (KB. FOBineitnnit), Cxinni kBaptanu (ouucHi) i ['octpa Mo-
ruia + ObnacHa JiKapHs).

! KamGpox — mommpena micuesa Hassa cemima Kam’stuit Bpix (auai Kam’sH0GpigchKuii paifoH MicTa).
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Puc. 3. Keasinpupoani 6iotonu B okonuipsix Jlyranceka: (a) ['octpa Morwuna, sipy»xHo-6ankoBa cuctema, 27.10.2012;
(b) Cyua Ganka, ckeqi Ha MepreqbHuX BiacnoneHHsx, 10.05.2008; (¢) Cyua Ganka, cremoBa minsuka, 15.05.2008;
(d) nicoBa nopora B ypou. ['octpa Moruna (3a obnacHoto nikapHero), 5.06.2013; (e) ITapk 'opbkoro, piuka JIyrauka,
17.04.2010; (f) 6eper p. Jlyranku Oing 3amisHHIHOTO MOCTY, 24.04.2011; (g) Mana Beprynka, 09.05.2009; (/) 300-
norivHi onryku Ha OYHCHHX CIIOpyAax, Konoassi sk nmactky, 02.05.2013. @oto aBTopiB.

Fig. 3. Quasi-natural habitats in the vicinity of Luhansk: (¢) Hostra Mohyla, ravine and gully system, 27.10.2012;
(b) Sucha Balka, rocks on marl outcrops, 10.05.2008; (c) Sucha Balka, steppe area, 15.05.2008. 2008; (d) forest road
in the Hostra Mohyla tract (behind the regional hospital), 5.06.2013; (e) Gorky Park, Luhanka River, 17.04.2010;
(f) bank of the Luhanka River near the Railway Bridge, 24.04.2011; (g) Mala Verhunka, 09.05.2009; (%) zoological
survey at the Wastewater Treatment Plant, wells as traps, 02.05.2013. Photo by the authors.
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Puc. 4. Miceki 6iotonu Jlyranceka: (a) paiion AiamiiiHoro myseto, 09.10.2010; (b) micekuii napk Ginst JIyrankw,
24.04.2011; (c) 6anka B cepeamicti B paiioni Bya. Cnos’sHcbka, 02.05.2012; (d) nonuna p. BinbxiBka, cxunu sipy 3
HEeCaHKIIOHOBaHMM 3BanuineM, 26.02.2027; (e) 3aasipku Obnacuoi mikaphi, 02.06.2013; (f) kamnyc JIHY HaBecHi,
06.04.2013; (g) xammyc JIHY 3 60ky Ilapky kam’staux 0a6 HaBecHi; (/) kammyc JIHY nepen meHTpaIbHIM KOPITyCOM
BIITKY Yy BedepHi roauaw, 14.05.2014; doro aBropis (figdd: C. 3aika).

Fig. 4. Urban habitats of Luhansk: (a) Aviation Museum area, 09.10.2010; (b) City Park near Luhanka, 24.04.2011;
(c) gully in the city centre near Slovianska Street, 02.05.2012; (d) Vilkhivka River valley, ravine slopes with an unau-
thorised landfill, 26.02.2027; (e) the backyard of the Regional Hospital, 02.06.2013; (f) campus of Luhansk Universi-
ty (LNU) in spring, 06.04.2013; (g) LNU campus from the side of the Stone Women Park in spring; (#) LNU campus
in front of the central building in summer evening, 14.05.2014; photo by the authors (fig4d: S. Zaika).
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Orasig peecTpauiii ccaBuin

Onvucu HaBEICHO 33 PO3MIPHUMH-TAKCOHOMIUYHMMH TPYIaMH, SIKi B IJIOMY BiATIOBINAIOTH BH-
3HAYEHUM paHile o0JIiKoBUM Tpymnam ccabiiB [Zagorodniuk et al. 2002]: apiGHi ccaBmi (3eMiepuii-
KW, MHIIOBHUJI), CEPEeTHHOPO3MIpHI ccaBii (iKaku, HEMHIIOBUII TPU3YHH), KaKaHH, XWKI (IUKi),
XIDKI (37JM4YaBiJTi CBIMCHKI), KOTTUTHI.

Jpioni ccasuyi (3emaepuiiku, Munuiosuoi)

3HayHy 4acTKy iH(popMaIlii Mpo BUIU Ta IXHIO PACHOTY NAIOTh Pe3ybTaTH Po30Opy IMEIeTOK
Asio otus 3 mpumicbkux 30H Jlyranceka ta o6mou obmacHoi CEC nactkamu. Buseieno 9 BumiB
(tabm. 1). binpmicTs 3 HUX (8) mpencTaBisroTh HagpoauHy Muroidei, oqua — Soricidae.

Crocidura suaveolens (617103yOka Majia) — BUJ, IO PEECTPYETHCS Y MIPUMICHKMX 30HaX 1 O/THO-
MOBEpXOBii 3a0yOBI, €TMHUIA BUJ POJUHY, BiIMiueHNH B Mexax micra. [losBa Buay 4acTo BigMiva-
€ThCSI BOCCHH, KOJIH 1X BiIMIYalOTh K B PUMIIICHHAX IIEPEBAKHO OHOIIOBEPXOBOi 3a0yI0BH, TaK 1
y 37100141 CBIICHKUX KOTIB. Biomi 3HaxXiIKH:

1 ex3. B menerkax Asio otus 3 Po3kinmHoro ta 10 ex3. B mejeTkax cuya 3 IpUMiChKuX 30H (Tabim. 1), 1 eks.

(3aru6mnmii) Ha kammyci JIHY 10.2009; 1 ex3. B odicHiit caaubi y nentpi micta (18.10.2010: A. Ixoc,

0c00. noBiA.), 1 ex3. Ha IH.-CX. OKOJI. MicTa 0114 c. MukonaiBka (poro Ha puc. S5a). Uepes xapakTepHy

OCIHHIO Mirpanito 10 cagud HepiJKo cTae 31001440 CBIHCHKUX KOTIB (pHC. 5b).

Mus musculus (MHIIIa XaTHS) — 3yCTPIYa€THCS MOBCIOIHO, aJie 3arajioM YKMCIICHHI JIUIIe B TPH-
MICBKill 30Hi 1 y IpUBaTHOMY CEKTOPi, 30kpema Ha KamOponi (puc. 6) i B Xpsirysaromy. B nenerkax
3 Po3kimHoro yactka BHIy CTAaHOBUTE 26,2%. YV paiioHax 3a0ya0BH Iie aOCOMIOTHHIA JOMIHAHT (IHB.
Taby. 1), mpoTte posmonin BKkpail HepiBHOMipHUI. Hampuknan, ra kammnyci JIHY namu He Bimmide-
HUH, 032K B TYPTOKUTKAX MEAIHCTUTYTY i1 3amax BiIMIUYa€ThCS MOBCIOIH.

Puc. 5. 3emnepniiku 3 Jlyranceka: (a) Crocidura suaveolens, 25.08.2007, MuxonaiBka, IacTKa-)KHBOJOBKA;
(b) C. suaveolens, 28.08.2019, Kambpon, 310614 kota. doto aBropis (@) i O. [lepBymkina (b).

Fig. 5. Shrews from Luhansk: (a) Crocidura suaveolens, 25.08.2007, Mykolaivka, live-trap; (b) C. suaveolens,
25.08.2019, Kambrod, cat prey. Photos by the authors (a) and O. Pervushkin (b).

068 2 |

Puc. 6. Mumosuni rpmsynun 3 Jlyranceka: (a) Mus musculus, 17.06.2020, Kambpon, 3n06uu kxota; (b) Microtus
obscurus, oxommi Jlyranceka, 15.06.2014.

Fig. 6. Mouse-like rodents from Luhansk: (a) Mus musculus, 17.06.2020, Kambrod, cat prey; (b) Microtus obscurus,
vicinity of Luhansk, 15.06.2014.
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Mous spicilegus (MyuIlla KypraHIieBa) — TUIIOBHIA MEIIKaHEb PYACPATbHUX MICIIC3HAXO/IKCHb,
MepesioriB Ta IHIIUX MoAiOHMX OioTomiB. HalliMoBipHillle € BceJeHLIeM 3 MiBIEHHO-CXiAHUX TEPEHiB,
niepii 3Haxiaky Ha JlyranmmHi moB's3adi 31 CrannyHo-JIyrancekum parionom [Kondratenko 1998],
MPOTE 3T0JIOM BUJ BUSBIICHO B Ipax OKOMUIb JIyranceka: B. BoHmaphoB B paMKax JOCIiIKCHHS Hi-
nikosibHO1 (hayHu THI3N Mus spicilegus [Bondarev 2011] y Bepecni 2009 p. y 6anui [lnocka Bigo-
BHB 1 TIepe/iaB aBTopaM 7 0coOWH, 3100yTHX 13 KypraHYHKiB.

Sylvaemus tauricus (MHIIIAK )XOBTOTPYIUI ) — 00OMEXKEHO MOIMIUPESHUH JTICOBHIA BUI, 3aTaJioM HE
XapaKTEepPHUHU IS CTETIOBOT 30HH, MPOTE 3aBISKH CHCTEMI IITYYHUX JIEPEBOCTaHIB (TTAPKH, JIICOCMY-
T'H) JIOCAT TIOMITHOT'O PiBHS PSCHOTH B PerioHi. BijoMuil muie B MpUMIiCHKHX JIICOMAPKOBHUX 30HAX
(Tabun. 1); B MiCbKHX NapKax HE BiAMIYEHHA.

Sylvaemus uralensis (MUIIaK ypalbCbKHi) — THIIOBUH MEIIKaHELb BCiX MPUMICHKHX 30H. B
MeJeTKax 3 MPUMIChbKHUX 30H — 10 10% (auB. Tabmn. 1). Y mentpi Micta i B pailoHax 3a0yIoBH Iieit
MHUIIIAK BiICYTHIH, MPOTE IBiUi BIAMIUEHUH K «IIPUHOCHUI» — Y TOiJAX XMKUX MTaxiB (pa3 Ha BYII.
[lloBkoBoro 6ist LleHTpabHOTO PHHKY, 3arybieHnuid 6opuBiTpoM, BecHa 2010 p.; Bapyre — B mele-
Tui 6opuBitpa Ha kammyci JIHY, 2013 p.).

Sylvaemus sylvaticus (MAIIIaK €BPONICHCHKII) — PIIKICHUI B PETiOHI BHJI, IO TIOB’S3aHO 3 THM,
10 TYT IPOXOAMUTH HOTO cXinHa Mexa nomupeHHs [Zagorodniuk 1993]. BinblicTs AaBHIIIUX OIMU-
ciB «dpodemus sylvaticus» Tpeba BigHOCUTH 110 Sy/vaemus uralensis. BinMiueHuii nuie pa3 y nene-
TKaxX COBH BYXaToi (Asio otus) 3 PoskimHoro, mo Ha ma.-cX. Jlyranceka (tadum. 1: ineHTH()iIKOBaHO
1 ex3. y BuOipui 3 menerok 2008 p.). [nma 61u3bka 3HaxifKa MbOro BUAY — B okoJ. ¢. KoHapariis-
Ka, o O0ins Cranuui JIyrancbkoi.

Microtus levis (1oniBKa Jy4Ha) — BHJ, HE BIJOMHUM B MiCTi, IpOTe 3BUYANHUN Y NPUMICBKUX
JYYHUX 1 MApPKOBUX 30HAX. Y MENETKaxX ByXaTHUX COB BHSBJICHHUH 3 4acTOTOIO 52% B Po3kimHOMY Ta
54% B meneTKax cWya 3 pi3HUX paiioHiB MicTa (auB. Ta0m. 1). Bizoma Takox 3Haxinmka 1 oc. B mmeneT-
i 3 BUHTAPs Ha ['ocTpiit Morwm (Morwia 1. CaxHa). B mapkoBux 30Hax MicTa He BIIMIYCHHH, 5K i
B MOIiJsIX KOTIB y MpUBaTHOMY cekTopi KamOpomy, mpoTe 04eBHIHO, IO IO JIyYHHM 0i0TOmaM y3-
JIOBXX PIdoOK MOxe OyTH mpucyTHIM. Lle equHMi BUJ CYXOAUTLHUX TMOJIBOK (3 BOJHHUX € OHAATpA i
1ILyp), OJHO3HAYHO BUSBIICHMH Hamu B JIyraHchKy 3a 10 pokis®.

Cricetulus migratorius (XOM’sI90K Cipuii) — 3BHUYaWHUN HEUNCICHHUA BUJ TPU3YHIB B OKOJIHU-
X MiCTa, BIICYTHIA B caMOMy MicTi. €IMHA «MiChKa» 3HaXiJ[Ka CTOCYEThCS OJHIET peecTpallii B Tie-
neTii coBU Byxartoi Ha 1BuHTapi «I'octpa Mormiay. B ociHHIX nmeneTkax coBU Byxaroi 3 Po3kimHo-
ro yactka Buay csirae 10% (mani 2008 p.) Ta B meneTkax cuyva 3 pi3HUX paiioHiB micTa (1ani 2021 p.)
(moxamuinre auB. Tad. 1).

Cepeonvopo3mipni ccasuyi (caxku, HeMuuL08uoi)

MogBa mpo ’sITh BUIB 13 CyTIHKOBO-HIYHOIO 200 IiT0000BOK0 aKTUBHICTIO, Y T.Y. TIO OJTHOMY
Buay 3 poauH DkakoBux (Erinaceidae), BoBukoBux (Gliridae), caimakoBux (Spalacidae), nrypoBux
(Arvicolidae) Ta mumreBux (Muridae).

Erinaceus roumanicus (ixax GinodepeBuii) — BupasHuil cuHaHTpor. B JlyraHchKy 3ycTpiva-
€THCSI TIOBCIOJHO B YCIX THITAX CHHAHTPOITHUX MiCIIE€3HAXOMKEHb, Y T.4. B pallOHAX HIUTBHOI Oararo-
MTOBEPXOBOI 3a0yIOBH, YOMY CIIPUSIOTH YHCJIEHHI BKPAIUICHI B MIiCBKUI TaHAIIadT IpUPOAHi 1 KBa-
3IMPHUPOAHI AUISTHKH, CHCTEMH SIPiB, TAPKOBi 30HHU Ta MpHBaTHA 3a0ymoBa. UHNCEIbHICTh HEBHCOKA, 32
TOAMHY MapuIpyTy 3BHYAHO MOXKHA 3yCTpIiTH HE Oinmbire 1-2 ocobuH, mpote BUI (HaKTHUHO € BCIO-
mu. [ToMiK iHIIAX MicIb HOTO PEryIspHO BiAMivanw i aBTopu Ha kammyci JIHY: Tyt Dxaku Biam-

2 MoxTHBO, TYT Oy/e BHSBIEHO i Horo aiitHuk Microtus obscurus, ae Ha ChOTOHI JAHHX PO HbOTO B JIyTaHCHKY
HeMae, MoTpH BKasiBku i perioHy [Kondratenko et al. 2001]. He Oymo i 3Haxinok Myodes glareolus, xoua Bupg
OUIKyBaHUI y 3B’S3Ky 3 PO3MIMPeHHIM apeany [Zagorodniuk 2008]) i iioro BHSIBICHHSM B CyMDKHHX palOHaX, 30K-
pema B IBaniBui (Hammi gaHi) Ta Korgpamismi [Kondratenko & Zagorodniuk 2006]. Jo iiMOBipHO MpHCYTHIX BiTHO-
cumo Lagurus lagurus, skuil BigoMuid HaMm 3a (aKTHIYHHMH 3HaXiJKaMH JIMIIE 13 CyMDKHUAX palioHIB (30Kpema, mel
BUJI iIeHTH(IKOBAHO Yy TeNeTKax COBU Asio otus 3 IBaniBku [lepeBanbchbkoro p-Hy).

3 3HIKEHHS YHCETBHOCTI i 3HHKHEHHS B PerioHi kauka Byxactoro (Hemiechinus auritus) Mi pO3IIAIaEMO SK HACTI-
JIOK pOCTy momyJisinii Dkaka OinouepeBoro [Zagorodniuk 2006].
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TOBYIOTh CXOBHIIIAa B PI3HOTO POJY Hilllax 1 3aXapalleHnX KyTKaxX OyIWHKIB, y T.4. B MICISX BUBe-
JIeHHsI Ha30BHI TIOJIMBHUX CUCTEM (KpaHiB, TiPaHTIB).

Sciurus vulgaris (BuBipka nicoBa), ¢hopma teneytka (S. v. exalbidus). Omun 3 HebaraTbox BUJIIB
ccaBiB JlyraHcbka 3 BUPa3HO JIEHHOKO aKTUBHICTIO . UHCENBHICTh 3 pOKaMU HAPOCTAE, IO BU3HAYA-
€ThCS K HU3BKOKO YHMCEIIhHICTIO BOPOTIB, TaK 1 3pOCTAHHSAM YACTKH 3pUIHX JCpEB, NMEPEAYCIM SITHH.
e ogauM GakTOPOM € BUIYCKH B MIPUPOAY: B MICTIi € IEKLIbKA PO3ILTIAHUKIB, 1[0 MOCTAYAI0Th TBa-
PHUH Ha PUHOK, MPOTE TBAPUH HEPIKO JOBrO HE TPUMAIOTH i Ti BPEIITi CTAIOTh BTiKa4aMH 3 KYJIbTY-
pu. Apean B perioHi (puc. 7) MU BIJHOCHMMO JIO BTOPHHHO c(POpMOBAHOTO apeary [3aropoHIOK
2011]°, mpoTe Hapasi CKJIAJHO TOBOPUTH PO YKCTY MOMYJIAIIIO [ILOTO MiIBUAY Yepe3 0e3KOHTPOIb-
Hi BUITYCKH Pi3HUX Pac, IO € TMOMYJSIPHAMH 00’ €KTaMH MIiCIIEBOTO 300PUHKY.

Dryomys nitedula (coHs icoBa) — MeNIKaHENb MPUMICHKHX 30H, JaYHHUX CEJHI] i YaCTKOBO
npuBaTHOI 3a0yn0BU. OIHA 31 3HAXITOK — «MHIICHS [BU 3’ICOBAHO TUTHKU KOJIHM BOHO IiIpOCTO],
3HAWJICHE CTYACHTaMH IIiJ IOPOTOM JIAYHOTO OYIMHKY B yp. «3eneHmid ['aii» ~1.06.2007, B3sTe Ha-
MH Ha BUpOILLyBaHHs (puc. 8). Buy BiaMiueHO He pa3 Ha GHTOMOJIOTIUHKX nacTKax’ B yp. bepesoBuii
raif, y BepxiB’sx Kanmuibkoro sipy, 3a o0iacHoro jikapHeto [Lazarev 2022]. ['Hi3na coHb BiIMideHi
Ha jaepeBax (SICeH, KJIeH) B JlicocMy3i B paioHi [liBneHaux i 3apiunux kBapTtaniiB (C. JIMTBHHEHKO,
0c00. noBin.). Lle Oyno BiaMiueHo 3—4 pa3u, BOCEHH, KOJU JepeBa CKHHYJIH JIMCTS; 30BHI TaKi T'Hi3-
Jla — JIUCTSHI, BUTATHYTO1 popmu, obcarom 0,5-0,7 11, po3MilleHi Ha BUCOTI 4—5 M, B po3BUIIKax Oi-
yHHX Ti0K. [1oai6Hi THi3Aa He pa3 Bigmivanu padite (C. [Tanuenko, 0co0. moBiz.).

Spalax microphthalmus (cninak cXiHUI) € MOBCIOAHO Y MEPEAMICTI, HAATO B sipax, IO MPOHH-
KarTh MIMOOKO B Micto: Hamp. y Oammi [Tnocka, Cyuiit 6anmi (puc. 9), MeHIle — Ha Tepesorax B
paifoni O6macHoi iikapHi, Ha ['ocTpiit Mormii, Ha Bui3ni Ha Cranunio, Ha OYUCHUX criopynax. Y
caMOMYy MICTi OJIHI 3 He0araTbOX 3HaxiJIoK BUIy Oijst 3a0ymoB — mapk 3a byauakom [Tpupoau, nadi
Ha JlyTpi (me ix akTuBHO 37100yBatoTh [Korobchenko 2011]). ¥ mpuBaTHU CEKTOp MPOHUKAIOTH 3
00Ky MpIIIeTNINX A0 MicTa meHo3iB. OQHOTro Mamtoka (10 CBIIYUTH PO YCIIIIHE PO3MHOKEHHS) Tie-
penano Hawm . Jla3zapeBuM, skuii HOTO BHSBHB Ha IOBEPXHi, BICHB, y Cyuiil Oammi 6.06.2012. daxk-
TOPOM 3racaHHs € HU3bKa MPHUPOJIHA LIIBHICTD BHUAY, MOCHIEHA (PAarMEHTALI€I0 MICBKOTO MPOCTO-
Py, 1 TpaHC(OpMAIIist POCTHHHOCTI, 30KpeMa, 3HUKHEHHS IUOYITUHHUX POCIIHH.
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* Jlo neBHOT MipH I1¢ MOYKHA TOBOPHTH i PO OHAATPY Ta IIYpa BOASHOTO, YACTKOBO PO CApHY.
5 Mara https://www.google.com/maps: https://bit.ly/3L6rkti.
6 MoBa mpo 70BYi MET-IUISIIKK 3 ATPAKTHBHO-(IKCYIOUOI0 CyMIlIIIIIIO HA OCHOBI BUHA i TTIiIepHHY.
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Ondatra zibethicus (oHAaTpa MYCKyCHA) — YY>KOPIAHUHN BUI, 10 3’SIBUBCS Ha BOAOMMaX MicTa
Ha moyatky 1980-x pokiB (HaiiMOBipHille, BHACTIJOK BTeY i3 KyibTypu). Y cepeanHi 1980-x i B
1990-x nie#t Bua OyB 00’€KTOM YBaru MICIIEBHX «IIPOMHUCIIOBUKIBY, II0 BChOMY X0y BinbxoBoi 1 Jly-
raHky, Bij «Jlyrancekoro mops» i Ilapky 'opskoro no Beprynku, ne fioro yminsii 3100yBainu jie-
caTkamu 3a pik (B. Berpos, oco6. nosia.). YucenbHicts micis 2000 p. (Hagro micis 2010 p.) pizko
ckopoTmiacs. Bun icHye i Temnep, ajie B 3HAYHO MEHIIIH YUCENBHOCTI, 1 HOT0 MOYKHA CIIOCTEPITraTH y
CYTiHKOBI TOJIMHH Ha 0araTboX NUISHKAX, 30Kkpema Oist [TinroxigHoro MocTy.

(MoxHa odiKyBaTH Ha TOSBY IIle OJJHOTO TPU3yHA-BCEJICHIT — HYTpit0 0oioTsaHy, Myocastor
coypus, IpoTe Hapasi ek Bua Bimomuid y JIyraHChKy JIUIIIE B KyJIbTYPi).

Puc. 8. Cons nicoBa 3 Jlyranceka (ypou. 3enenuii ['ait),
mo Oyna Ha yTpUMaHHI, y TppoxX Bikax: 18.06.2009 (a),
18.08.2009 (b), 16.09.2009 (c).

Fig. 8. A forest dormouse from Luhansk (Green Grove
[Zelenyi Hai] tract) in captivity at three ages: 18.06.2009
(a), 18.08.2009 (b), 16.09.2009 (c).

Puc. 9. Crninak cXigHui — THMOBUI BUJ IPU3YHIB y CKJIall CTEIIOBUX MIiCIIEe3HAXOKEeHB: (@) MOPHI CIIilTaka B HA30-
BuHi 6anku Cyda (10.05.2008), (b) cninak, 3yctpinyruit Ha JIyTpi (07.06.2008). doto aBTopiB (@) i €. Kyninosa (b).

Fig. 9. The greater mole rat, a typical rodent species of steppe habitats: (a) mole rat burrows in the lower Sucha gully
(10.05.2008), (b) a mole rat encountered in the Lutri tract (07.06.2008). Photos by the authors (@) and E. Kudinov (b).
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Arvicola amphibius (1yp BOAsSHUI) — abOpHUreH, KOJUCh YUCICHHUH 1 XapaKTepHUH I 3a-
IUIaB MAINX 1 BEJIMKUX PIYOK PETiOHYy Ta CTaBKiB, MPOTE€ OCTAHHIMU AECATHIITTS CTAaB PIAKICHUM.
JloHeIpKa TOIyJIAIis onmrcana sk miaBuna 4. a. tanaitica Kalabuchov & Raevsky 1930. OcTanne, Ha
Hallly AYMKY, BU3HAYa€ThCAd T'OCIOJAPCHKUM OCBOEHHSM Ta 3aperyibOBaHICTIO BOAOIM, 3HAUHUM
IIPECOM Ha BOAHUX CCaBIIB 3 OOKy OpakoHBEpPIB, IeperyciM Yepe3 MOLUIMPEHHS PI3HOrO POAYy CITOK
(He MOKHA BUKITIOUATH U TIpsIME BUHUILCHHS 3311 3MCHIIICHHS KOHKYPEHII 3 OHIATPOI0). ABTOpaM
BH/I BiIOMUI 3BiICH TUTBKHU 32 KOJIEKLUIHHUMHU 3pa3KaMu.

Rattus norvegicus (Maiok MaHAPIBHAN) — 9y)KOPIAHUNA BUJ, BitoMuid Ha Crio00KaHIIWHI 3 Ki-
Hi XIX cr. [Silantiev 1896], y 1950-1960-x pokax mocsr HalBUIIMX MO3HINNH Y pSUTHHTY CHHAHT-
pomiB Jlyraunmunu [Sakhno 1963]. 3a 6a3oro manux Jlyrancekoi o6n. CEC 3MiHH pSICHOTH 32 poKa-
MU CTaHOBJIATH (KUTBKICTh OCOOMH 1 MicIie3Haxomkenb): 1957-1965 — 1 oc. (1 nok.), 1966-1974 —
0 (0), 1975-1988 — 58 (13), 1989-2003 — 15 (11), 2004-2014 — 1 (1). 3a ynCICHHIMH TOBiIOM-
JICHHSIMH 1HTE€pHET-BUAaHb, y MicTi nicnsg 2014 p. BigOyBarOThCs YaCTi CHalaXU YHCENbHOCTI Mallto-
KiB’, 1110, IIOTIPAB/Ia, KATErOPHYHO HE IHATBEPIKYIOTh KOJETH-PE3HICHTH.

Kaorcanu

Ha piBHI BHIOBOTO OararcTBa poJWH Ta PSJIIB CCaBIIiB Ka)KaHW — HAaWpI3HOMAaHITHIIIA TPyTIa,
sIKa TIPECTaBIIse OLIBIIICTh BUAIB CCABIIB, IIPH TOMY 32 YACTKOIO BUIIB 31 CTAOITBHUMM MOITYJISL-
SIMH B MiCTaX BOHH — TOJIOBHI. BiracHe ToMy Iiif TpyImi mpucBAsYeHO Oarato myOuikamii. Tumosumu
JUTSL MICT CXOJTy € JIBa YYXXOPiIHI BUIHU (Tieprad JOHEIbKUH, HETONMHP OLTIOCMYTHIA); TIIe OJIHH TyKO-
piaHMii BUJ (HETONMP MirMei) € TiIbKK B OKPEMHX MiCIe3HaXOKeHHAX. OKpiM KX BHUIIB, IO OKO-
JULSAX 1 B MIrpalifHui yac peecTpyroTh e 5—7 BUIB, 1 IIe KUIbKa € CIOPaIUYHUMU: cepe]] HUX Hi-
YHWIII CTETIOBA 1 BOJSHA, BEYIpHUII JI031pHA, ByXaHb OYpHH, MUK JTBOKOJIIPHUH.

3Bigcu onucano meprn i Jlyranmuau anTponiorenHi mactku [Godlevska & Kondratenko
2004] 3BiacH omMCcaHO KakaHa JOHEIBKOro, y T.4. Ha Marepianax i3 xopmnyciB JIHY [Zagorodniuk
2009]; onucaHO TakoX OCOOIMBOCTI (POPMYBaHHS 3MMOBOTO «CHHAHTPOITHOI'O» apeayly BedipHHIb
[Zagorodniuk & Rebrov 2014] Ta ocobauBocTi popMyBaHHS ociinx (HOpM MEPETITHUX BUIIB 30Kpe-
Ma [Zagorodniuk 2018], curanTponHi nmomyswii HeronupiB [Rebrov 2012 a—b] 1 poboTy opraHizo-
BaHOTO 3a Haoi yuacti Jlyrancekoro neHTpy peabinitarii kaxanis [Rebrov 2014a].

Myotis aurascens (HIYHHISI CTENIOBAa) — BHJI, BUSABJICHUN B OUTBIIOCTI TOKJIATHO OOCTEIKEHUX
MicCIle3HaX0/KeHb JIyraHIIuHY 1 €eMHAN BHJ POy, BiIOMUI oHO3HAaYHO /i JIyrancbka. [IBi dak-
TUYHI 3HaXiIKH CTOCYIOThCS MeprelbHuX BiaciaoHeHb Cy4oi Oanku (puc. 10), ne icHye moBodi cra-
OlTbHE YrpynoBaHHS (OYEBHIHO, IO MijopiuHo). Briepme Bimmiueno 02.05.2008 Ha kapHHU31 CKellb,
mpote Bxke 17.05.2008 Ha ToMy caMOMy MicIli BUSBJICHO IO11b, O 3po0mia npidHa Mycrena (ode-
BUJIHO, IO Jlacka). Bapyre ne micue obnoBneno 16.05.2013, mo g03Bonuio 3400yTH 1 B3ATH Ha
yTpUMaHHs OJHY 0COOMHY (Bci 3HaXifKu 3podneHi C. DoMiHuM).

Plecotus auritus (Byxanb Oypuil) — piAKiCHHIA BUJ, BiIOMHH JHIIE 32 KiJTbKOMa 3HaXiJKaMu:
MepIa CTOCYEThCS BUIOBY JIBOX OCOOMH TeHETaMH OiJisi BamHAKOBUX BifAciioHeHb Cyuoi Oanku y
TpaBHi 2008 p.; mi 0COOWHM KUK Y HEBOMNI ONMU3BKO MicsIld, BuIymieHi Ha kamiyci JIHY. [Ipyra
3Haxigka — Ha Kammyci JIHY, naBecui 2009 p.: Tpudi y BedipHi TOXUHA aBTOPU CHOCTEPIraiy ABOX
BYXaHIB y CTaHi IOJIOBAHHS HAa KOMax Ha cTiHax TypToxxuTkiB JIHY, y cBiTii nmixTapis, pakTHIHO Yy
TOMY X Micli, 1e OyB BuITycK. JKOZHOTO MOBIIOMIICHHS MPO 3HAXINKK ByXaHIB y MicTi (3 61. 300
MOBiTOMJIEHB, TOCTaBOK, BUI3/iB) OlIbIIe HE OyIIO, MPOTE B HENAICKUX OKOJHIIX (peKpeamiiHui
nentp JIHY «IBaHiBKa») BiAJTOBIIIOBAIH 10 JIEKiJIbKa IeCATKIB ocobuH [Rebrov 20145].

Nyctalus noctula (BedipHUIS O3ipHA) — BHJ, L0 paHile OyB TYT TpaH3UTHUM, a Hapa3i aKTH-
BHO 3acese perioH i popMye 3UMOBI TPYIH, MEPEBAKHO HA IIUILXAX MIrpaIlii y310BX PiUKOBHUX J10-
JUH 1 MicT B HEX [Zagorodniuk & Rebrov 2014]. V JlyranceKy nyke HEYACTHH BUJ, PETYIBIPHO JU-
e TPaH3UTHO HAa BECHSHOMY IPOJILOTI i BIITKY B JIOJHMHAX PIYOK Ta B spaxX. Bei 3ycTpidi mporo
Ka)kaHa B paiioHax MiChKOi 3a0y/I0OBH — €Mi30/{U4HI i OO JUHOKI.

7 Harp., ctaTTs Ha pecypei «OcTpoB» Bix 16.06.2023 «B oxynosanomy JIyranckky — Hapaa martiokis» (URL).
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Puc. 10. Kaxxanu 3 KBa3impupoAHUX MicLe3Haxo/pkeHb Jlyranceka: (a) HiuHMUA Myotis aurascens B ckemax Cydoi
6anku, 02.05.2008; (b) Toit camuii Bua, Tam camo, 16.05.2013 (leg. C. @owmin), (c) Byxanb Plecotus auritus, Tam ca-
Mo, 17.10.2008, (d) Beuipuuus Nyctalus noctula, JIyrancek, 13.03.2014.

Fig. 10. Bats from quasi-natural localities of Luhansk: (a) Myotis aurascens in the rocks of Sucha Balka, 02.05.2008;
(b) the same species, ibid. 16.05.2013 (leg. S. Fomin), (c¢) Plecotus auritus, ibid. 17.10.2008, (d) Nyctalus noctula,
Luhansk, 13.03.2014. Photos by the authors.

Pipistrellus lepidus (HeTonup 6iT0CMyTHil) — MepIli 3HAXiAKH y MO3ANPHUMOPCHKUX PErioHax
VYkpainu — came 3 Jlyranceka, sik «P. kuhli» [Kondratenko 1999]. Tunoswuii cunantpon [Rebrov
2012 a—b]. HaltuncneHHImmi BUJ KaXKaHIB y MICTi, SIKAI BUSBISUIA COTHI pa3iB 3a Y3-CHrHaJIaMu i
JIECSTKH pa3iB 3a MepeadyaMu 3aIiTHAX Y TpuMinieHHs ocoouH [Zagorodniuk & Korobchenko 2008
Ta iH.]. B¢l 0cCOOMHM Mani THIOBE CBiTJe 3a0apBICHHS 1 IMUPOKY Oy CMYTY Ha KpWII, 1[0 MapKye
ix sk lepidus. JlecsITKM 3HaXiIOK CTOCYIOTBCS TaKOXX BHABJICHHS IbOro BHAY (Tpymu mo 2—10 oco-
OWH) TiJ1 BIKOHHMMH paMaMHU MPH 3aMiHi BIKOH, 30KpeMa i y cTaHi ridepraii (puc. 11).

Pipistrellus pygmaeus (HeTonmup mirMeil) — mepiii 3HaXigKd B perioHi ctocyrotbes 2001 p.
[Petrushenko ef al. 2002]%, neprunit ananis nposexero e 2008 p. [Zagorodniuk & Korobchenko
2008]. Ilonpu 3BMYaiHICTs BUAY B PETIOHI 1 caMe B CHHAHTPOITHUX MICIIC3HAXO/KCHHX, B JIyran-
CbKY BHSBIICHO TUTbKH OJIHE MOCEJICHHS] — B OJTHOMY 13 IJI.-3X. KBapTaJIiB B MaCUBI «XPYIIOBOK)» i3
3€JICHUMH IUPOKHUMH TBOpaMHu (HMOBIpHO, Ha OAJIKOHI HEXIIO! KBAPTHPH HA 2 TIOBEPCl) y YEePBHI
2012 p. B iHmuX MicCIpsIX, SIK IO MICTY, TaK 1 B 0ajgKax, MONpPHU YacTi OONIKK Ka)kaHiB 3 BUKOPUCTaH-
HAM Y 3-IeTeKkTopa, 11ei BUJ HETOIUPa HE BUSBIICHO.

Eptesicus lobatus (neprad JOHEIBKHIA) ONMMCAHWIA K HOBHW BUJ 3a MaTepiaigamu 3 JlyraHchka
Ta MPUJIETIINX Miclie3HaxopKkeHb [Zagorodniuk 2009]. HaltuncenpHimuil BUA KaXkaHiB MicTa, Xapakx-
TEPHUH [UIS BCIX THIIIB MICEKUX MPOCTOPIB — BiJl HEHTPAIBHHUX MPOCIEKTIB 0 MPUPIYKOBHX 30H.
Bun yacto BHSBISIOTH B OCENAX 1 odicax, 0COOIMBO MOJIOIUX, SIKi 3aiTalOTh y BiKHA B MOTOHI 3a
koMaxamu. [IpuKiTau moBiJoMIIEHb OCTAHHBOTO Yacy (Bci 3 GoTo):

8 Anani3 1aBHIMMX KOJEKILil MOKa3aB, [0 32 MOP(OIOTiYHNME 03HAKAMH (BKIL. JKWJIKYBaHHs KpuIa) BCi paHile 310-
paHi i no3HaveHi sk P. pipistrellus 3pa3ku HeTonupis 3 JIyraHmnHu MaroTh OyTH NepeBU3HAYCHI K P. pygmaeus.
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Puc. 11. CuHaHTpONHI KakaHU 3 ypOaHICTHYHHUX MiCIIe3-
HaxokeHb Jlyranceka: (a) meprad noHeubKuil, Eptesicus
lobatus, JIyrauncek, nieHTp, kBaptupa, 28.08.2016; (b) He-
Torup Oinocmyruid, Pipistrellus lepidus, 11.03.2008, no-
CTaBICHUH aBTOpaM 3 OOJaMaHMM KPWJIOM, HICIs HOTO
aMIyTalii KUB Y HEBOJI TPH POKH; (¢) 3UMiBEIbHA TpyIa
P. lepidus, BusiBIIeHa TiJ BIKOHHOIO paMoIO NPH 3aMiHi
BikoH, 14.01.2009. ®orto pecnonaeHTa (a), aBTOpiB (b) 1
M. Kpormotka (c).

Fig. 11. Synanthrope bats from urban habitats of
Luhansk: (a) Eptesicus lobatus, Luhansk, centre, flat,
28.08.2016; (b) Pipistrellus lepidus, 11.03.2008, deliv-
ered with a broken wing, after its amputation it lived in
captivity for three years; (¢) a hibernating group of
P. lepidus discovered under a window frame during win-
dow replacement, 14.01.2009. Photos by the respondent
(a), authors (b), and M. Kropotko (¢).

1) kBaptan BonkoBa, Ha OankoHi, B KopoOui 3 manepamu, 5-i moepx, 25.08.20; 2) Cxingni KBapTaiy, KO-
ToHis, 18 ocoOuH, mia o0mKMBKO0 OAKOHA, SKY 3HSUH, S-i moBepX, 16.07.19; 3) 2-3 ex3. NOCTIHHO Kpy-
TATHCS B KBapTHUPI1 B LIEHTP1 MicTa, KoJjiera BUDKKaB Ha BiajoB, 24.08.16 (puc. 11a).

Vespertilio murinus (JTWIIAK ABOKOJIPHUI) — BHI, HAMOITBIIE BiTOMHI 32 OCIHHBEOIO IICHEIO,
YHCICeHH] (PaKTH YOro HaBeJeHO HaMU paHime [Zagorodniuk & Korobchenko 2008]. 3aranbHi 3ako-
HOMIPHOCTI — II€ 3aBXKIHU Mi3HBO-OCIHHS aKTHBHICTB, MICIIS MEPIINX 3aMOPO3KIB, MPOTSTOM 3—5 TH-
KHIB (3 2—3 nexaau *KOBTHA 10 1-2 nekaau rpyaHs); IepeBaXxHO B paiioHaX BUCOKOi 3a0yJ0BH 1 HO-
BoOymoB (Bki. [liBgeHHI KBapTanm), IpoTe TAKOX i B IIEHTPi MicTa, BKIIOYHO 3 Kammycom JIHY. B
OCTaHHBLOMY MICIIi OYJIM 3HaXiJKU 3aru0JIMX OCOOMH — BCI TUTbKH camili. OYeBHIHO, CaMIll 3yITH-
HSIOTHCS B TIOJIOHUX MiCIIAX, CIIPUIMalOuM iX 3a MeTy Mirpariii (BKJI. 3 0OMaHOM Bij TEIUIMX CTiH
OyniBenb), Mo3asK CaMKH JeTATh aaii [Zagorodniuk 2018].

Xuoici (Ouki)

Moga 1po mricTb BUAIB pAAY, y T.4. II'ATh BUAIB poIuHN MycTenoBux (Mustelidae) Ta onun BuI
ncoBux (Canidae). Ille aBa BUIM XWKHUX, IO TPEACTABISAIOTH COOOK0 3aM4aBiii (0e3nputybHi) ¢o-
pMmu cBilicekux TBapuH, — mec (Canidae) Ta kit (Felidae) — po3risiHyTO OKpeMuM MiIpo3aisioM.
XWKi HEpIIKO CTAIOTh )KEPTBAMH aBTOTPAHCIIOPTY (Tabr. 2).

Mustela nivalis (myctena nacuist). Bigomuii komekuiitauit 3pa3ok B 3MJIY: M. llactsa, ociab
2009, geper, col. C. JIuteunenko [Filipenko 2017]. Bussnena namu B 6ami Cydiil Ha CKeJsIX 1MOinb
XIDKaKa 3 pellITKaMy HiYHUII (OMTUC BUINE) HAMIEBHO 3po0ieHa Jackorw. Binomi HeoaHOpa3oBi 3HaXi-
JIKH CITiZIOBUX JIAHIIOT1B 10 p. JIyranb, 30kpema B paiioHi mifBicHOro MOCTy 4epe3 Jlyranp, mo Mix
nikapHero Ne 4 i crapum cragionom (M. KosecHukoB, 0co0. moBi.).
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Tabmuis 2. Peectpanii 30uTux TBapuH Ha aoporax Jlyranceka (IepeBakHO BEJIMKOPO3MIpHI ccaBui, 00miku 2004—
2009 pp.)

Table 2. Records of roadkill within Luhansk (mostly large mammals, survey during 2004—2009)

Bun l > | % | Bun | > l %
Microtus [levis] (moniBka [my4Ha]) 1 2,0 Vulpes vulpes (e pynuii) 6 11,8
Erinaceus roumanicus (Txax 0iodepeBuii) 3 5,9  Canis familiaris (nec cBiiChKUiT) 23 451
Pipistrellus lepidus (HeTonmp GimocMyTHif) 1 2,0 Mustela putorius (TXip TEMHUIA) 1 2,0
Martes foina (KyHu1pI Kam’siHa) 4 7,8 Felis catus (KIT CBICbKHIA) 12 235
Paszom 51 100,0

Martes foina (KyHUI KaM’siHa) — TUTIOBHH CHHAHTPOII, SKHHA 3yCTPIYaeThCs MIEPEBAXKHO B pa-
HOHAX TPUBATHOTO CEKTOPY. PeecTpallii B eHTpi OB’ s3aHi 3 3aru0eIuIIo Bill aBTO; MPUKIAIH 3 6a3u
nanux: 10.2004, uentp micta, p-H mxomu Ne 17; 14.07.2006, uentp, Byn. Pagsuceka, 6ins bap6roca;
1.09.2006, nentp, p-a mkomu Ne 17, Byn. Cocropu; 1.08.2007, mwentp, 61 O6maaminicTpartii. Tomy
BHI BIDKMBAE IIepeyciM B paifoHi mpuBaTHOI 3a0yxoBu°. JeTAlbHMUIl OIMC MELIKAHHS KyHMI[ Ha
onHiil 13 canubd KamOpony (pa3zoM 3 (OTO mociify i ONMCOM MEepeMillieHb 3Bipa, SKUH «3ala3uB Ha
ropHiLe 1o CTiHi!») otpumano 16.08.2020.

Martes martes (KyHa JicoBa) — BMJ 13 3arajioM NpHBAOJIMBUMM YMOBAaMH iCHYBaHHS (BiACYT-
HICTbH TIOJIIOBAHHS, BIJTHOCHO BHCOKAa YHCENIBHICTh BUBIpKHM), IpoTe HeuacTuil. B cepenuni XX cr.
OyB BifcyTHil B perioHi [Sakhno 2015], po3ceneHHs cTamocs 3aBAsSKH iHTPOIAYKIIii BUBipoK. B kata-
5031 xmwxux 3MILY e 3anuc: 15.04.2014. Jlyrancek, BepryHcbkuit po3'izn, M-00192, uepen, col.
C. ®ininenxo [Filipenko 2017]. Bimomi ribpuau 3 KyHOI KaM STHOIO 3 OKOJ. JIyraHcbka, sIKi aBTOpU
MaJu 3MOTy fmociianti (Marepianu ['. bypakosa).

Vormela peregusna (nepery3us crenoa). Bua He € ypbaHodiiom, MpoTe 3aBASKH crielianizanii
Ha YKUBJICHHI CJTIITAKaMH 1 Yepe3 «CIIIMyBaTiCTh» (10 CyTi TOJIEPAHTHICTH) 010 ypOaHi3allii MpoHu-
Kae B Mexi MicTa. 3a ormsom 2008 p. moo papuretHoi Tepiodaynn Jlyranmunu [Zagorodniuk &
Korobchenko 2008] ue#t Bua mocis mepiie Miciie 3a KiTbKiCTIo peecTpaniid Ha JlyranmuHi, y T.4. Oy-
JI0O HABEJECHO TPH 3HaXinku 3 JlyraHchka Ta okonuip (mmosia amiamiiiHoro yumnmma 07.2003, Me-
tamict 06.2004, xB. IOBineinuit 07.2007).

Hogi 3naxigku: 1) m. lacts, 12.2009, 3MJTY, yepen, onynano, leg.? [Filipenko 2017]; 2) yp. JIyrpu,
26.07.2009, 3m00yTO Oinst KypsAATHHKA; 3) pO3BMIIKA Ha Kparo MicTa, 3a KB. «50-piuus», 1 ek3., 30uto ma-
mHo, leg. B. Berpos; 4) ma. okon. micra, cax 3a XpsurysaTuM, doto, 28.06.2010, leg. €. Kyninos;
5) Ben. BepryHnka, TpancgopmaropHa Oynka, 11.2009, 1 oc., onyaano B 3MJIY; 6) c. Merauicr, 2010 p.,
naiika criiimana 1 oc., Melkana y kiitui B rapaxi, Brekna; 7) M. lactsa, 01.2012, 1 oc., uepen B 3MJTY
[5-7: Litvinenko & Evtushenko 2015]; 8) Jlyrancek, cx. okoi., 26.05.2011, leg. M. KonecnikoB
(puc. 12); 9) na. okout. micra, nacoswuiie, 20.09.2020, ¢oro, leg. T. Coa (conmepexi).

Puc. 12. Ilepery3ns crenoBa — Vormela
peregusna, JIyraHcbK, CXiJHa OKOJHI,
26.05.2011; aBTop doro M. KosnecHikoB.

Fig. 12. Marbled polecat, Vormela pere-
gusna, Luhansk, eastern outskirts,
26.05.2011; photo by M. Kolesnikov.

? 3 niteparypu Bizomi Taki peecTparii (ckopoueHo): «cizu Kymumi B 2000-Hi poku B paiioni Bemnkoi Beprymku i
c. Kpacunit Sp. ¥V Kam’stHoOpincekomy paitoni B3uMKky 2004 p. MiCIEBUM MeEIIKaHIEM criiiMano 1 oc., Tyuika B
3MJIV» [Litvinenko & Evtushenko 2015]. B ormsini xomekuii xmxux 3MJIY Bimmiveno ex3. Ne M-00165 (uepen),
['octpa Moruna, okon. Menmicteuka, 05.12.2008, leg. B. Ta6axkin [Filipenko 2017].



The mammal fauna of the city of Luhansk (Ukraine) in the pre-war period (2004-2014) 49

Meles meles (bopcyk €BpONEHCHKHI) — BHJI, 10 3a3HaB 3HAYHOT'O CKOPOYEHHA apeany y XX
CT., IPOTE BiTHOBIIIOE HOTO Temep, 30kpeMa Ha cxoai Ykpainu [Zagorodniuk & Korobchenko 2008].
VY JlyraHchbKy BiMiu€HO TIOCEJICHHS y Oalili Ha OKOJHIN KBapTany «3apiuamii» [Kolesnikov 2003].
HareBHo, 1€ He €7MHe IOCEIEHHS, TPOTE IHIIUX JAaHUX HEMAE.

Vulpes vulpes (mucuns pyna) — NpeACTaBHUK «3aXOIUICHO» ¢dayHu 1 payHu oxonuip. Bimmi-
YeHUH Y BCIX 0OCTEIKEHUX SIPYKHO-0aTKOBHX CHCTEMax i BeNHMKHX Jiconapkax. Ha 'octpiit Morumi
B CHCTEMi SIpyT BiIMi4€HO ycIlilHe momoBaHHs Ha 3aiit (17.05.08). Y Tabnumsax o0y skepTB J10-
pir € 6 3ammciB (1o 1 ek3.): M. Jlyrancek, p-H Kanmmurpkoro spy (25.04.2005); mix JlyranchkoM i
Cranurero (0ist mam’sitTHEKA KH. Iropro (01.2005); mepen moctom depe3 Jlonerns (18.11.2006); mixk
Jlyrancekom i Llactam (04.04, 12.05.2007), c. Hlactsam i Meramictom (7.02.2008).

Xuotci (30uuaeini ceiiicoKi)

CraTtucTHKa OM0 3AMYABUINX CBIHCHKHX TBapwWH B JIyraHCBHKY 3acBiguye HAIBHCOKY IX dHCe-
JIBHICTB: MOBa Ma€ UTH mpo tucsdi ocooun (M. KonecHikoB, 0co6. noBia.). 3a nanumu «JIyrancbk-
cepBicy Ha BynuIpix Jlyranceka Tineku 3a 2005 p. migiopano 30utumu 1788 mcis i 154 kota. Hebna-
TOITOJTYYHOIO € ¥ cuTyarltis 3i ckazoM [Korobchenko 2007]: Ha JIyraHmuHI pedTHHT O CKa3y O4O-
motoTh kit (PPi = 25,6%) i mec (23,1%)". Inmekc 3amydenocti B 300H03 y KoTiB: 1ZI = 44.8; y
nciB — 36,5, nucu nuine Ha TpethoMy Micti (IZ1 = 32,3).

Canis familiaris (nec cBilicbkuii). 3arajgbHa YUCENbHICTh HaJBUCOKA, 10 3—5 THC., 6araTto Tepu-
TOpiaJIbHUX, TICHO MIPUB’A3aHUX IO OKPEMUX JUISHOK (6a3apu, MPOMUCIOBI MaillaHYNKH).

Ilcu dpopmyroTs 3rpai i B 1ieHTpi MicTa. Mopdonoriunuii Tun Hectabinbuuii (puc. 13a), € 3Hau-
Ha MIHJIUBICTB 3a po3MipaMH i 3a0apBICHHAM, IO BiMiYeHO Takox A Xapkosa [Berezina & Ya-
rotskiy 2011]. AKTHBHI NepeBaXHO MiJ] Bedip, BHOYI — SIBHI FOCHOAApi TEPUTOPiH, 4acTo BEdyTh
cebe arpecuBHO. HeomHopa3oBo BigMiveHI Hamaau Ha JirolieH, 3okpema i Ha kammyci JIHY (apiui
MOKYCaJM CHiBpOOITHUKIB). 3a AaHUMH «JIyraHceK-cepBic», IIOKBapTady Ha aBTOAOPOrax MicCTa
36upanu 10 300—400 xeptB gopir [Korobchenko 2006].

Felis catus (xiT cBilicekmif). JloBruit yac y eHTpi MicTa Ha TepuTopii Michkoi JikapHi icHyBaia
KOJIOH1sl HOpHUX KOTiB (puc. 13b), axa Melkana B CUCTEMI 3aKHHYTHX TTiI3eMeJb 1 )K1JIa 32 paXyHOK
TPHOX DKEPEIN: MOJIOBAHHS Ha NMTaXiB (IEPEBaXKHO TOMYOIB), MAKOPMKH KOTOIO0AMH 1 TiKUBIICH-
HSIM Ha CMITHHKaX Y CyMDKHHX JBOpax. UucenbHicTh rpynu Oyna mo 20 oc., TpUMaIKCs BOHH Ha JTU-
CTaHIII 1 MpX HAOIMKEHH] 3HUKAIN Y CXOBUII, a apeall IPOCTITaBcs 0 CYMIKHUX JIBOPIB, BKIIFOUHO
3 IIepexoaaMu uepe3 aBTonopory. Kot — perymsapHi ydacHUKH 300HO3Y ckaszy tuiry EBLV [Zago-
rodniuk & Korobchenko 2007]. Bynnuananx kotiB y JIyrancbKy Ha MOPSAOK MEHIIIE, HiX TICIB.

Puc. 13. 3anuaBini XKl Ha OEHTpaIbHAX BYIHIIX JlyraHchka: (@) 3rpas IICiB Iepes BXOJOM A0 Kamirycy Jlyrancs-
Koro yHiBepcutety, 23.03.2010; (b) nokansHa NOMyJIAIiSA YOPHUX KOTiB HA TepuTopii LleHTpanbHoi TikapHi, BOHH X
BIZIBIIYIOTh CyMDKHI )KHTJIOBI KBapTany B noirykax ixi. @oro aBTopis.

Fig. 13. Stray carnivorans on the central streets of Luhansk: (a) a group of dogs in front of the entrance to the campus
of the Luhansk University, 23.03.2010; (b) The local population of black cats in the territory of the Central Hospital,
which also forage in neighbouring residential quarters. Photos by the authors.

1% PPi — % peecTpaiit 300H03y y TIEBHOTO BH/y BiITHOCHO peecTpaliif y Bcix ccapiiiB, 1ZI — iHgekc 3amydeHocTi
BHUJIy B 300HO3 SIK JOOYTOK aOCOIOTHOI KiTbKOCTI peecTpallii Ha BiqHocHY ix yacTtoty (pi * N) [Korobchenko 2007].
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Pamuuni

3arajyiom I rpyna ccaBIliB Ma€ B MICTI CTaTyc KCeHOOIOHTIB, TOOTO BHITaIKOBO MPHUCYTHIX BU-
niB. L1 npucyTHICTB OB’ sI3aHa 3 JlicONapKaMH 1 3aM1aBoro JIyraHku TiIbKH MO Kpasx MICTa.

Sus scrofa (cBUHS inuKa) — BHA, MO (GAKTUYHO BIICYTHIHN y ckiazi MicueBoi ¢ayHi, mpoTe Bi-
JIOMi1 HEOTHOPA30Bi peecTpalii B HOPOCIIHX JIiICOM sipax y paiioHi 3eneHoro ["aro (mobausy rupmna Jly-
ra"ku). Y nepirn poku BiitHH (0611. 2017—18 pp.) B conMepekax 3’ IBISUTUCS Bijeo 3 TaOyHaMu JUKUX
CBUHEH y MKOYJMHKOBHX TPOCTOpax OaratormoBepxoBoi 3a0ymaoBu (iiMoBipHO, Ha [liBIeHHUX KBap-
Tajax), ki MOBOJMINCS a0COJIOTHO HEe3alIeXKHO 1 He 3BepTajly Ha JItoJIei yBary.

Capreolus capreolus — OUIBI OYIKYBaHWH 1 pEryJIAPHO MPHUCYTHIN BUJ Y JTICONAPKOBUX 30HAX.
ABTOpH JBiul BiAMIYAIM CapH 3a FAaBKaHHSIM CaMIIiB y JIiICOBUX KBapTanax Oing Cyuoi 6anku, 3 60Ky
Byn. TiHucroi Ta Ha npoMmixky Mk Ob6nacHo JikapHero 1 c. @abpudHe. 3a KpaHIOMETPUIHUMHU
0COOJIMBOCTSAMU 1 pO3BUTKOM poriB (3MJIY) syraHchbKi capHU TIEPEBUIIYIOTh CapH 3 1HIIUX PETiOHIB
VYkpainu. Y poku BiliHH, 3a MOBIAOMJIEHHSIMH MICLEBHUX KOJIET, YUCENIbHICTh BUAY SIBHO 3pocia (He-
Mae MOJIOBAHHS), 1 HOTO PEeECTPYIOTh Maiike Ha KOXKHOMY BUXOJII Y IPHPOY.

3arajJbHui aHagi3

3araiom Tepiodayna JlyraHmau BKiItoyae 14 BUIIB CCaBIIiB, THTIOBHX JIJIs ypOocucTeM [Zago-
rodniuk 2012]. Bci Bonu BitacTuBi 118 JIyrancbka, MpoTe BaKIMBO PO3PI3HATH OKPEMI CTaTYCH MPH-
CYTHOCTI, 3 SIKMX TYT PO3TJIIHEMO TPH: «sIIepHa rpymna» (0a30Ba KOMIOHEHTa CHHAHTPOIIIB), «CYITY-
THA (ayHa» (reMepodinu Ta «paKyIbTaTUBHI» CHHAHTPOIIH), «3aXOIUICHI BUIM» (BUIX MPUPOIHHX 1
KBa3IPHUPOJHUX CETMEHTIB MICHKOTO CEPEIIOBHIIA).

Hoepna cpyn

Jlo sanepHOi rpyny BiAHOCUMO BUM, IO (JOPMYIOTH CTaO1NbHI MOMYJISILINHHI CHCTEMHU 1 MOXKYTh
ICHYBaTH OJJHOYACHO 1 SK THIIOBI CHHAHTPOIH, 1 K TeMepodiii, TOOTO 32 YMOB MIATPUMKH JIFOTH-
HOO (MICTOM) 1 B yMOBaxX OKYJIbTYPEHOTO JIAHAIIA(TY.

ITepioro cTabiIBEHOK KOMIIOHEHTOIO ITi€T TPy € 00MIBa BUAM 3IMYABUINX XHKHX, IPOTE iXHI
TOMYJIALIT TePeBaXKHO HE € CAMOBIITBOPIOBAHUMHU 1 MIATPUMYIOTHCS IPUTOKOM HOBUX OCOOHH 3 KY-
IbTYpU. BOHN JOKaTi30BaHi HA BCIX aKTHBHO €KCIUTYaTOBAHUX JIOAMHOIO JUISHKAX MiCTa — IPOM-
MalaHYMKaX, IBOPax, rapakax, BOK3ajax, aBTOCTAHIIISAX, CMITTE3BAIUINAX, Oa3apax, JTiKapHsIX.

SckpaBi npuknaan it Jlyrancbka — aBTOBOK3aJI, IEHTPAIbHUAN PUHOK, 3aBOJIU Y3/IOBXK 3aJIi3-
HUIIi; B OKpeMi Iepiou — KaMIycHu yHiBepcuTeTiB. B ymoBax JlyraHcbka 1ie aOCOMIOTHI KOMEHCa-
4. JIpyruM KOMITOHEHTOM SIJIpa € MHIIII i TIAIFOKH.

«Cynymusay ma «3axonjiena» gayna

Jpyra cxiagoBa siaepHOi rpynu — remepodinm, T.38. cynmyTHs ¢ayHa (Tabiu. 3, apyruii cToBI-
4uK). B 1X 9uciai — Tpu BUIW KaXkaHiB (OJMH CE30HHMH), OJIMH BUJ DKaKiB, 1BA BUIM IPU3YHIB, MiC-
ISIMA OJTMH BUJ| XMKUX. BiNbIIicTh (Makke BCl) — Yy>KOPITHI BUAH, SKi B IPUPOTHUX JaHadTax
3a MeXXaMH MicTa BifcyTHI abo BKpail HeuacTi. TakuMmu € nepray JOHEUBKUH, HeTonup OiTocMyTHii,
JIMITUK TBOKOMIPHMI (CE30HHO MPHUCYTHiiT), MAITIOK MaHIAPiBHUN, MUIIIA XaTHS, KyHa KaM’siHa.

Tpets Tpyna — «3aXoIUIeHi MiCTOM» BUIM. IX He MOJKHA BiHOCHTH 10 CHHYpPOICTiB, i XHi Mi-
CBKI TIOMYJIALIT HEe CTabiIbHI, 3HAXOAThCS Y CTaHi 3racaHHsl, a IOYAaCTH ¥ BiJICYTHI; 4acTo 1€ BHIH 13
«3aXOIUICHUX» MICTOM «3EJICHUX 30H» Ta pyAepabHUX IeHO3iB. TaKUMU € 4OTHPH TUIH Miclle3Ha-
XOKeHb: 1) myctuima, 2) mapku i Jgicomapku, 3) MpUPIYKOBi JyKH W HarapHUKH, 3) spH Ta iHII
KPYTOCXWIH; 5) eyreMepoOHi TUISIHKY paiioHIB 320y 10BH (KaMITyCH BUIIIIB 1 IIKiJI, JUTCAKIB, JiKa-
peHb, pucaauOHi AisHKH). [onpy HasIBHICTH TAKMX OCEIIHII, HA BCIX HUX BENETHCS JKOPCTKHN KOH-
TPOJIb PUCYTHOCTI AUKOI (payHH, sIK KOMYHAIBHUMH CIy)KOaMH, TaK i KOpUCTyBadaMu. SICKpaBuit
MPUKJIa] — CIIINaK CXiTHUMH, TyXKe XapaKTepHUH IS PErioHy B LIOMY, IPOTE BKpal He OaxxaHuil 3a
BEPCi€I0 MEIIKAHIIB MPUBATHOTO ceKTopa 1 naunnkis [Korobchenko 2022].

YerBepTa rpymna — KCEHOOIOHTH — BHIIAJIKOBO NMPHUCYTHI (BUABJICHI) BUAN BHACIIIOK 3aXO0/iB,
3aJbOTIB, 3aIUIMBiB. Buaw, mo He GOPMYIOTh Hi CTaUX IMOIMYJMiN, Hi SKUXOCh CE30HHUX (HAI.
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3MMIBEJIBHUX) TPYI 1 BUSIBJSIOTBCS y MICTI Y popMi okpeMux ocoOuH. TakuMu € 3aX0au KOIUTHUX,
3aJIbOTH JISIKMX KaKaHiB Tomo. Llfo rpymy MojkHa I1e po3IIUpsTH, 30KpeMa, 32 PaXyHOK TaKuX BH-
JIiB SIK BOBK (BiJIOMi BIiJICTPUIM HA CKOTOMOTWJIBHHKAX B MEKaxX MIChbKOI Mexi), Buapa ta 60bep (ic-
TOpUUHO Oynu B paifoHi MicTa il Temep BiIOMi 3a BUIIQJKOBUMH 3aX0AaMH B MEX1 TEPUTOPii MiCTa).
TyT BiIOMOCTI PO HUX HE HABEACHO.

[T’sTa rpyma — BTpadeHi BUIM — TYyT HaBeJeHa y JyXe HEITOBHOMY CKIJIai: JOBECTH BilCyT-
HICTh, TUM Ta4e JaBHIO, IJs 0araTboX BHIIB, 110 Majyd OW iCHYBaTH Ha TEpUTOpil MicTa B HeIoaB-
HbOMY MHUHYJIOMY (10 HOTO p030yZ0BH) 3BUYafHO HEMOJKJIMBO, OCKUTLKH HeMae Hi myOmikariii, Hi
KOJICKIII. Y Meperiky JOCTOBIPHO BHSBICHHX 1 3HUKIMX (HE minTBeppkeHux micis 2000 p.) €
IBa — DKa4yok Byxactuil (Hemiechinus auritus) Ta XoBpax Manuii Spermophilus planicola (pygmae-
us s.1.). OcranHi 3HaXigKH ixadka Byxacroro natosani 2005 p. (B PoskimmHomy) [Dzhos 2010], xoB-
paxu 3HUKIHM 3HayHO paHinie [Zagorodniuk & Kondratenko 2006].

Oxkpim TOrO, y cTaTyci «(haHTOMHUX» Y TIEPETIKy MOXe OyTH HU3Ka CTEIIOBUX BHUJIB, SKi HaIe-
BHO OyJIH paHillle B MeKax Cy4acHOTO MicTa, IPOTe Hapa3i He BiIOMi B paioHi MicTa B oMy (Ty-
IIKaH, MUIIiBKH, XOMSIK, CTpOKaTKa). TyT BiIOMOCTI PO HUX HE HaBeneHo. B Tabnuii Ha3BU BUIB
4+5 Tpyn HABEICHO OJHUM CITHCKOM.

Daxkmuyni it ouiKysani 3miHu

Tepiodayna Jlyrancbka 3a3HaBaa 1 3a3HA€ BUPA3HUX 3MiH BHACIIJIOK PO3BUTKY MicTa 1 TpaHC-
¢opmarlii MiCBKOTO cepelloBHIIA. SIK BUJHO 3 JaHMX, y3araJbHEHUX y TaOuuIi 3, po3mOAil BUAIB
CCaBIIIB 3a PIBHAMH ypOaHi3allil BKpai HepiBHOMIpHUH 1 0THOYACHO 3aKOHOMIPHHH.

BepunHy BCiX CHHCKIB 3@ THIIOBICTIO MOCIAAIOTH INICTh BUJIIB l(chaBHiB; BCl BOHHU € 9y>KOPiIHU-
MHU: JIBa BUJH XMKHUX, B2 MUIIOBUANX TPU3YHIB, 1Ba BUIH KOKaHIB .

Jpyruii cermeHT (reMepodinn) — Ha TpeTUHY O1IbIIa 3a 00CAroM Ipyma, y CKiaji sIKoi € BeIH-
Ka 4acTKa BCEJICHIIIB, TIEPEBAXKHO OJIVDKHIX 1HBalepiB, BUAIB 3 CYMDKHUX PErioHiB Ta 6ioMiB.

Tpers rpyma BHAiB, IO BKIIOYAE MENIKAHIB 3JIMIIKIB IPHPOJHUX OCENHIL, MPEICTaBIeHa
abopurenamu. Te came cTOCyeTbCsl i UETBEPTOI IPYIH, sIKa B AIHCHOCTI HAIICBHO HA TPETHHY OiJib-
ma, aje 3a (GaKTUYHUMH PEECTPAIliIMU HEBEIMKa — BCE 1€ BUAW PIJKICHI, YSPBOHOKHMXKHI, SKi
VHHUKAIOTh KYJIBTYPHOTO JaHAMA]TY, TOOTO € €K3aHTPOIIAMH.

3araniom yOyBaHHS PI3HOMAHITTS Y Mipy 3pOCTaHHs ypOaHi30BaHOCTI Ta OJJHOYACHO 3POCTaHHS
PIBHS alBeHTH3aIlil 0i0TH (IWB. CYyMH BHH3Y TaOJIHII 3) BiAMOBiZA€E paHille OMMCAaHOMY HaMH yOy-
BaHHIO pi3HOMaHITTA st KuiBchkoro meramomicy [Zagorodniuk 2003].

OcobnuBicTs JIyranchbka — IMOMIPHICTh TAKUX I'PAAi€HTIB: AKII0 B KHEB1 KPOK MiX rpynamu 3a
piBHAMHE ypbaHizauii cranoBus 3* (T06TO 30epexkenns 1/3 BuaiB Bix monepeaHboro pisus), To B Jly-
TaHCBKY MaeMoO apu(METHYHY MPOrpecito, 3 KpokoM +1/3 BHIIB y HaNpsSMKY MPHPOTHOTO CTaHY,
TOOTO rpajieHT 3MiH B JIyraHChKY € Ha TIOPSIOK MEHIITUM MOPIiBHSHO 3 ominkamu st Kuesa. 1le mo-
SICHIOETBCS 3arajioM 3HAUHO MEHIINM piBHEeM ypOaHizauii 6iotu Jlyranceka i pparmenTanii MicbKoro
POCTOpY. 30KpeMa, KIIFOYOBUMH OCOOJIMBOCTSIMH € TaKi:

1) HasABHICTH BETMKNX HePpParMEHTOBAHUX NMPHUPOTHHX 1 OJIIU3BKHUX JI0 MPHUPOIHOTO CTAHY IiNIs-
HOK Y3JIOBX PiYOK, L0 IIEPEPi3aroTh MicTo,

2) 3HAYHWH BiICOTOK IDIOIII OAHOIIOBEPXOBOI 320y J0BH, IO (POPMYE 3eJICHY 30HY,

3) HU3bKA MIUTBHICTh MICBKOI 3a0yIOBH B IIJIOMY, 30KpeMa i 6ararormoBepXxoBoi,

4) HasIBHICTH 30€pe)KEHUX y ONM3BKOMY J0 NMPHPOIHOTO CTaHy AOBIHUX SIPiB, SIKi TIMOOKO BXO-
JSITh y MICTO 1 TIO CYTi € €KOKOPHIOPAMH,

5) mpocTOpOBa 130JILOBaHICTh HU3KH KUTIOBHX MACHBIB (KBapTalliB) MICTa,

6) HE3pIBHIHO MUl CTYIIHD PEKpealiifHOro HaBaHTAKEHHS Ha MPUPOIHI KOMIUICKCH;

7) BUCOKe MaHAmA(THE PI3HOMAHITTS, Bifl 3aIU1aB 1 JIICOMAPKIB 10 OCTEITHEHHX SIPiB.

" «Ha migxomi» 1me oquu BHJI, 10 ICMOHCTPYE LIMPOKY SKCTIAHCIIO 3 MIiBJHS i BUpa3Hy CHHAHTPOMIiI0 — TilCyT Tip-
cekuit (Hypsugo savii), HETONMPOBUANI KaXkaH, 0 TEBHOI MipH MoaiOHHH (3 Oy Ha CKiIaja MicleBoi dayHu) 1o
Pipistrellus lepidus. Oco6muBocTi foro po3ceneHHs B YKpaiHi OMcaHO B OKpPeMiii CTaTTi B IIbOMY TOMi.
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Tab6mums 3. ['pynu BUAIB ccaBIiB 3a CTATyCOM IIPHCYTHOCTI Ta IXHIH CKi1a]

Table 3. Groups of mammal species by presence status and their composition

Pan ‘}I/:LepHa rpymna ‘CyHyTHﬂ ¢bayna ‘3axormeHi BUU Kcenobiontu i 3racmi**
Xwxi  Canis familiaris* Martes foina* Vulpes vulpes Canis lupus
Felis catus* Mustela putorius(*)REY Mustela nivalis Meles meles
Martes martes [Mustela erminea] "BV

Vormela peregusna™V  [Lutra lutra]*Y

RBU U

BU

Kaxaun Eptesicus lobatus**Y  Nyctalus noctula(*) Plecotus auritus *®

Pipistrellus lepidus*®BY Pipistrellus pygmaeus* Y Myotis aurascens®
Vespertilio murinus "2V Nyetalus lasiopterus Y Myotis nattereri Y

Mpyotis daubentonii *®Y

[Nyctalus lasiopterus]
RBU

Mpyotis brandtii RBU
Komaxo- (no) Crocidura suaveolens [Hemiechinus auritus] *®Y Sorex araneus
inu Erinaceus roumanicus(*) Sorex minutus
Neomys fodiens
I'pmsynn Mus musculus* Ondatra zibethicus* Spalax microphthalmus — [Allactaga major] 5
Rattus norvegicus* Dryomys nitedula Arvicola amphibius [Cricetus cricetus] *2Y
Microtus levis Lagurus lagurus Y
Cricetulus migratorius RBU
Mus spicilegus
Sylvaemus uralensis
Sylvaemus tauricus(*)
Parnuni (no) (no) (no) Sus scrofa
Capreolus capreolus
Cymu 6 BuniB (I,q, =100 %) 9 BuaiB (I,q, = 67 %) 15 BumiB (Igy = 7 %) 16 BumiB (I,gy = 0 %)
6 pomis, 9 poxis, 13 ponis, 13 ponis,
4 poauHU 6 ponuH 8 poaun 9 ponuH

* UyopigHi BUAH (3ipoUuka B Ty>KKaX — YMOBHO UY)KOPiHi, BUIH 13 CYMDKHHUX O1OMiB, III0 PO3CEIIITICS B iCTOpUY-
Hi 9acH); ** HaBeZCHO TIJIBKH Ti BUIH, IO OYIIM 3apEECTPOBaHi B MicTi a00 OKOJHIIAX, IO BXOAATH A0 MEX MicTa; y
KBaJpaTHUX TYXKKaX — Ha3BH BUIB, TYT HE ONMHCAHHUX Y 3B'A3KY 31 CTATYCOM «3racii», MpoTe sKi de facto BUABISITH
Ha Teputopii micta. Tnaexc *?Y nosmauae Bigmecenns Bumy 10 «UepBonoi kuuru Yipaiam» 2009 poky (sumu Epfe-
sicus lobatus, Pipistrellus lepidus Ta Myotis aurascens 8 UYKY o¢irypyrots y cknani Eptesicus serotinus s. lato, Pipi-
strellus kuhlii s. 1ato Ta Myotis mystacinus s. lato).

SIkmo oIiHIOBaTH TaKCOHOMIYHE PI3HOMAHITTSA, TO Y BHIAAKy Tepiodaynu JlyraHcbka Maemo
MIPUKJIa] MOHOTHUII3alii BUIIUX TAKCOHIB y TpalieHTi ypOaHizallii, 0 CBIAYUTH PO HAPOCTAHHS
HECTPUATIMBUX JUIS ccaBIliB (pakTopiB mpu ypOaHizawii. ABuIIe MOHOTHITI3AIIT BUIIUX TaKCOHIB,
onrcaHe HamH| JUIsl TepiodayHu pisHEX BUcoTHHUX mosiciB Kapmnar [Zagorodniuk e al. 1995], 3acBin-
qye TaKCOHOMiuHE (€KoMopdooridae) 30iAHEHHS YrpyNOBaHb y MOAIOHUX TpajieHTax, KOJIU KOXK-
HUH BUJI IPEJICTABIISIE IHIIMNA pi a00 i poauHYy.

OuikyBaHi 3MiHH MOJIITaTUMYTh y MOJANBIIIN Aerpanamii IpupoAHUX KOMIUIEKCIB, Me30(iTH-
3amii Ta aJgBEHTH3allil MIChKOI 0i0TH, a, OTXe, H y TOAAIBIIOMY 3TracaHHi MOIYJSIIiA TPHOX TPyIl
CCaBIIiB: a) BEMTUKOPO3MIPHUX BHIIB, 0) CTEIIOBHX BU/IB, B) 3aXOIUICHUX BUIB.

BinnoBigHo, «TaHeHHS» Tpym (AuB. Tabin. 3) BinOyBaTUMETHCS, B MEpIIy Yepry, 3 60Ky abopu-
reHiB (TOGTO MPAaBHX CTOBIYKKIB) i HE TOPKATHMETHCS aBEHTHBHOI (pakiii (iBi cromunkn)'?. Bee
e pY PO3BHUTKY MicTa (1 HANTO TPH 301NMBIICHHI PiBHS Horo 3a0yIOBH) MPU3BEAE 0 PO3MINPEHHS
«uIAMuy ypbanizamii no foro okonuils. IIpore Takuii HAIPSIMOK PO3BHUTKY Oi0TH MaloMMOBipHHMN
yepe3 TPUBAIOUy JCiHAYCTpiali3alilo BChOrO PETioHy, HOro oOMeXeHi BOJAHI PeCypcH, Bia €eMHHMA
MIPUPICT HACENCHHS 1 3arajioM 3aHera i eKOHOMIKU BHACTITOK BifTHH.

12 TepMiH «aJBeHTH3Allis» Ha MMO3HAYCHHS 3POCTAHHS YacCTOK i YHCEIBHOCTI UYXKODPiJHUX BHIIB CTa€ aKTyalbHUM,
Xo0u BiH i1 He 3aranpHOBXHBaHUM (B Google Scholar € 326 Takux 3anucis).
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ITiciamoBa

ABTOpH NPENCTABISIIOTH LieH TEKCT sIK ToyoBHI miacyMku 10-piunoro (2004-2014) nukny goc-
nipkens (ayau Jlyranceka i JlyraHmmHYA 1 mpUCBAYyrOTh Horo 100-piuuto Binkputts JJIHO ([lone-
IKOTO 1HCTUTYTY HApOJHOI OCBITH), IO cTanocs 1 ciunsa 1924 poky. Llelt orsa miaroToBiaeHo 10
10-pivus BUi3ay aBropiB i3 Jlyranceka (12.07.2014), 3 Hagiero, WO IIi JOCTIHKEHHs Oy/Ie MPOIOB-
YKCHO HAIIUMHM KOJIETaMH 3 TIOPiBHSHHIM HOBUX JaHUX i3 TaHUMH JOBOEHHOTO 4acy.

TMopsikn

Astopu asakyoTe B. bonnaproBy, B. Betpoy, A. Ixocy, C. 3aini, M. KonecnikoBy, M. Kponotky, €. Kyzninosy,
I. JlazapeBy, C. JlutBunenky, C. Ilanuenky, C.PeGpoBy, O.Pesnixy, C. ®iminenky, C. Pominy, B. Popomyky,
[1. ®opommyky 3a CpHsSHHS y NPOBEACHHI JAOCTIKEHb Ta LiHHI BioMocTi. ABTOpH IsKyioTh 3. bapkaci, 10. 3i3ni
(BoitnapoBu4) Ta I. Mep3mnikiHy 3a peJakTOpChKi IPaBKU TEKCTY.

Hexnapanii

®inancyBaHHsA. 30ip MEPBUHHOTO MaTepialy aBTOPH MPOBOIWIN B paMKax HaykoBoi Temu JlaGoparopii ekosorii
Ta Gioreorpadii JlyraHcpkoro HarioHanBsHOTO yHiBepcutery «PaputetHa dayHa xpebetHux Jlyranmmau Tta ii icro-
puaHi 3MiEMY. [1I0TOYHU OIS TiATOTOBIEHO B pamMKax IiaHoBoi Temu HHIIM (nepskpeectpamis Ne 0124U000572)
3a po3ninamu «1. BuBueHHs papUTETHOrO Pi3HOMAHITTS TepiodayHu 30H OKymarii Ta 60HOBHX Iil, aHaAII3 iX MOMIH-
PEHHSI Ha ITi/ICTaBi aHaJi3y KOJISKIiH Ta OIiHKa (hakTopiB iX Bpa3IMBOCTI B yMOBax BiifHU» Ta «2. JlociikeHHS 3MiH
010TH B yMOBax 3MiH KJIiIMaTy, IPUPOJOKOPHUCTYBAaHHS Ta BOEHHUX Ail Ha MPUKJIAJI BUIIB-IHTPOIYLEHTIB Tepioday-
HU CXOZly YKpaiHu».

KoH@aikT iHTepeciB. ABTOPH HE MAlOTh )KOJAHUX KOH(IIIKTIB iHTEPECiB, AKi MOTJIM BIUIMHYTH HA 3MICT CTaTTi.

[HoBomxeHHa 3 MmaTepianom. JocmimKeHHS MPOBEICHO 3 JOTPUMAHHIM BUMOT YHHHOTO 3aKOHOJIABCTBA YKpai-

HU 1[0JI0 pOOOTH 3 KUBUM MaTepiaoM.
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Abstract

The article presents the results of a comprehensive craniological analysis of the
common raccoon dog (Nyctereutes procyonoides Gray 1834) based on adult skulls
from four samples, three of which comprise materials from Ukraine: 1) central and
northern oblasts of Ukraine (Kyiv, Chernihiv, and Cherkasy oblasts); 2) eastern
oblasts of Ukraine (Luhansk, Zaporizhzhia, and Poltava oblasts); 3) southern ob-
lasts of Ukraine (Kherson Oblast). Additionally, a sample that includes materials
from the native range of the species (Khabarovsk Krai, Primorsky Krai, and Chita
Oblast of Russia) was also analysed. The research included standard analysis based
on craniometric measurements of 19 parameters, and analysis of the skull shape by
tools of geometric morphometrics separately for the dorsal and ventral sides of the
skull and the buccal surface of the left mandible. The total sample comprised 62
specimens. The results of the analysis of linear characters showed that specimens
from the northern, central, and southern oblasts of Ukraine differ from those from
the eastern oblasts of Ukraine and from specimens from the Far East, which are
characterised by larger dimensions. The analysis of shape differences using Mor-
phoJ demonstrates the greatest morphological distance between the samples from
the territory of Ukraine and the sample from the species’ native range. The analysis
of the dorsal and ventral surfaces of the skulls showed that the specimens from the
native range of the common raccoon dog have more elongated and broader nasal
bones, while the braincase is narrowed from the sides, but elongated towards the
occipital bones. The greatest level of shape variation is characteristic of the mandi-
ble. Specimens from the territory of Ukraine have a more elongated mandibular
ramus and a larger area of the coronal, articular, and angular processes, while
skulls from the species’ native range have a larger angle between the mandibular
ramus and the coronal process, which in turn has a greater inclination relative to
the articular process and a smaller area of the angular process. Skull size is often
larger in animals in introduced populations, but it also depends on environmental
conditions, nutrition, and interspecific competition.
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Kpaniouoris Nyctereutes procyonoides (Carnivora) 3a marepiajamu 3 YKpainu

Jennc Jlazapes

Pesrome. IlpencraBieHO pe3ynbTaTH KOMIUIEKCHOTO KPaHIOJOTIYHOTO aHAJli3y YepemiB DOpOCIUX OCOOMH
€HOTa yccypiticbkoro (Nyctereutes procyonoides Gray 1834) 3a yotrpma BHOIpKaMU TPH 3 SIKUX MPEICTaBICHI
MarepiagaMu 3 YKpaiHu: 1) IeHTpanbHI Ta miBHIYHI o0nacTi Ykpainm (KwuiBcbka, UepHiriBcbka, Uepkacbka
0011.); 2) cxinHi obnacti Ykpainu (JIyranceka, 3amopisbka, [lontaBceka 00:1.); 3) miBaeHHI obsacti YKpainu
(XepcoHcbka 0011.), a TaKOK BHOIpKOIO, 110 chopMOBaHa MaTepiajaMu 3 TEPUTOPil a0OPUTEHHOTO apeaty €HoTa
yceypiiicbkoro (Xabapocbkuid Ta [Ipumopcebkuii kpait Ta UuTuHChKa 0011. pocii). JocmikeHHs, BKIOYaEe B
ceOe CTaHAAPTHUI aHaNi3 Ha OCHOBI KpaHIOMETPHUYHHUX MpoMipiB mo 19 mapamerpax, aHamiz GpopMH deperiB
METOJaMH FeOMETPHIHOT MOP(OMETPii OKpeMo [UIsi JOPCaNbHOI i BEHTPaIbHOT CTOPOHH Yepera Ta MIiYHOI CTO-
POHH JTiBOT HIDKHBOT IIEJe . 3araibHa BHOIpKa ckiana 62 3pasku. Pe3ynbraTu aHami3y JiHIHHUX O3HAK MOKa-
3aJIH, [0 3pa3Ky 3 MiBHIYHUX, EHTPAJIBHIX Ta MiBACHHUX 00aacTeil YKpalHu Bipi3HAIOTHCS BiX 3pa3kiB 31 cXi-
mHUX obyacTed Ykpainu Ta 3paskiB 3 Jlanexkoro Cxony, siKi XapaKTEpU3YIOThCS OUTBIIMME po3Mipamu. AHai3
BigMiHHOCTEH (opmu 3acobamu MorpholJ nemoHCTpye HaltOLIBITy MOP(OIOTiYHy AUCTAHIIIO MiXK BUOIpKaMH 3
TepuTopii YKpainu Ta BUOIpKOI0 COPMOBAHOIO HAa OCHOBI 3pa3KiB 3 aDOPUTeHHOTO apeary. AHaIi3 JOpcaabHOT
Ta BEHTPAJIFHOI MOBEPXHI YEpeMiB MOKa3aB, IO 3pa3KH 3 TEPUTOPIl MPUPOAHOTO apeaiy €HOTa yCCypiiiChKOTro
MaJTi OLTBII BUAOBKEHI Ta IIMPOKI HOCOBI KiCTKH, B TOH K€ Yac MO3KOBA Karcyia Oyna 3ByxKeHa 3 OOKiB, poTe
BUJIOBKEHA B HANpPSIMKY MOTHIMYHHX KicTokK. HalOinpmuii piBeHb BapiaTHBHOCTI (OpPMH XapaKTepHHU s
HIDKHBOI 1eneny. Bei BuGipky 3 TepuTopii YKpaiHH XapaKTepu3yIOThCsl MEHII BUJIOBKEHOI OCHOBOIO HI)KHBOT
IIeJIeny Ta OiBIION0 IUIOIISI0 BIiHIIEBOTO, CYrJIO00BOTO Ta KYTOBOTO BIIPOCTKIB, B TOIl Yac sk yepenu abopu-
TeHHHX €HOTIB 3 PEeTiOHIB NPUPOAHOTO MOIIMPEHHS BHIY MajH OUTBIINHA KYT MK OCHOBOIO IIEJIENH Ta BiHIIE-
BUM BIJJPOCTKOM, SIKHI B CBOIO Yepry MaB OiJIbIIMIA HAXWJ BiJHOCHO CYrJI000BOTO BIAPOCTKY 1 MEHINY IJIOILY
KyTOBOTO BifjpocTka. YacTo po3Mip deperiB € OUIbIINM Y TBAPHH B IHTPOAYKOBAaHUX MOMYJIALISAX, IPOTE I Ta-
KOJK 3aJIC)KUTH BiJl IPUPOAHUX YMOB, Xap4yBaHHS Ta MIXKBUIOBOT KOHKYPEHIIi1.

KnrodoBi ciioBa: €HOT ycCypiCBbKUi, KpaHIONOTIYHHH aHaji3, FTeOMEeTpHYHA MOP(HOMETPIsl, IHTPOIYKLs, pi-
YKOBI OaceHN YKpaiHH.

Introduction

The common raccoon dog (Nyctereutes procyonoides Gray 1834) is an alien species in the fau-
na of Ukraine. Work on the introduction of this species began in 1928 with the release of animals in
Poltava Oblast. The mass introduction of the species in Ukraine began in 1935 and covered the terri-
tories of Luhansk and Kharkiv oblasts, and in the following years spread to the rest of Ukraine, pri-
marily to the eastern and central oblasts. After the Second World War, the common raccoon dog was
also released in the western oblasts [Kolosov & Lavrov 1968]. Today, the common raccoon dog is
found in most oblasts of Ukraine: the highest population levels (according to the State Statistics
Service of Ukraine) are in the northern oblasts, while in mountainous areas the species is completely
absent or its population is insignificant [Zagorodniuk & Lazariev 2024].

Specimens of introduced mammal species available in museum collections allow us to assess
craniological differences between geographically distant samples both within Ukraine and from
other regions. The level of morphological variability of introduced mammals is influenced by their
geographical remoteness, isolation of populations, the founder effect, and the productivity of the
ecosystems in which they live [Lazariev & Barkaszi 2023; Lazariev 2024].

A number of scientific papers [Haidaka ez al. 1998; Jurgelénas & Daugnora 2005; Haba et al.
2008; Ansorge et al. 2009; Asahara 2013] have been devoted to craniological studies of the common
raccoon dog, in particular the description of morphological variability between different populations,
emphasising intraspecific and interspecific differences based on craniological data. The aim of this
study is to determine the level and direction of morphological variation between common raccoon
dog specimens from Ukraine, to present the results of comparison with materials from other coun-
tries, and to identify the possible causes of morphological variation.
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Materials and Methods

As material for craniological analysis, samples of adult skulls of the common raccoon dog were
taken from different museums in Kyiv: the Department of Zoology (NMNHU-z) and the Department
of Palacontology (NMNHU-p) of the National Museum of Natural History, National Academy of
Sciences of Ukraine, the Zoological Museum of Taras Shevchenko National University of Kyiv
(ZMKU). A total of 62 specimens were included for morphological analysis using MorphoJ (dorsal
and ventral skull surfaces).

Despite the fact that the common raccoon dog is often confined to river floodplains, its distribu-
tion is not limited to river basins, so when forming samples for the analysis, not the basin principle
was used (as in the case of muskrat [Lazariev & Barkaszi 2023]), but the principle of dividing into
groups of oblasts of Ukraine (Fig. 1a) and regions of Russia (Far East) in the area of natural distribu-
tion of the common raccoon dog (Fig. 15).

Skulls of adult individuals were selected for analysis, among which there are samples of indi-
viduals of different ages, but samples with obvious signs of juvenile and subadult individuals were
not included in the work.

Four samples were formed (taking into account geography and taxonomy)

Introduced populations:

(1) Central and northern oblasts of Ukraine (18 specimens): * Cherkasy Oblast, near Liashchivka
village, collector M. Klestov: specimen in NMNHU-p collection No. 6410 (11.1996) and two specimens in
NMNHU-z collection, No. 8602 (2008-2009) and No. 8603 (2011). * Chernihiv Oblast: one specimen in the
NMNHU-z collection, No. 11594 (23.03.1973, L. Shevchenko), and a specimen in the ZMKU collection, with-
out data on the number and collector (7.01.2001). « Kyiv Oblast: two specimens in the NMNHU-z collection,
No. 11611 (3.02.1977, K. Mykhailov) and No. 11610 (10.1982, K. Mykhailov). Seven specimens are in the
ZMKU collection, No. 4387 (2.12.1954, D. Borzakovskyi), No. 3893 (16.10.1955, D. Borzakovskyi), No. 3354
(2.10.1952, O. Korneev), No. 446 (10. 09.1946, no data on the collector), No. 3305 (27.05.1952, no data on the
collector), No. 3345 (8.11.1949, no data on the collector) and No. 4004 (10.08.1953). Four specimens are from
the NMNHU-p collection, No. 6435 (4.05.1937, no collector’s data), No. 6413 (10.1997, 1. Leheida), No. 6415
(10.1997, 1. Leheida) and No. 4789 (1937, no collector’s data).

(2) Eastern oblasts of Ukraine (12 specimens): * Luhansk Oblast: one specimen in the collection
NMNHU-z, No. 11608 (08.1958, no data on the collector), two specimens in the collection NMNHU-p: No.
6420 (12.02.1938, no data on the collector) and No. 6808 (05.2002, O. Kondratenko). One specimen is kept in
the working collection of I. Zagorodniuk (no date and no data on the collector). * Zaporizhzhia Oblast: two
specimens from the collection NMNHU-z, No. 14472 (25.12.1993, A. Volokh) and No. 2017 (08.2005, A. Vo-
lokh). * Poltava Oblast, six specimens in the ZMKU collection: No. 3351 (1952, M. Havrylenko), No. 3356
(12.12.1952, M. Havrylenko), No. 3357 (03.1953, O. Kornieiev), No. 4297 (1.11.1953, M. Havrylenko), No.
3306 (24.11.1952, Kyshchynskyi) and No. 3355 (9.12.1952, M. Havrylenko).
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Fig. 1. Places of capture of individuals on the basis of which the samples were formed: from the territory of Ukraine
(a) and from the Far East (b).

Puc. 1. Micus BifjoBy 0coOMH Ha OCHOBI SIKUX copMoBaHo BHOipkH: 3 TepuTopil Ykpainu (a) ta 3 Janekoro Cxo-
ay (b).
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(3) Southern oblasts of Ukraine (26 specimens): « Kherson Oblast, Black Sea Reserve, 12 specimens in
the collection NMNHU-z (1967): No. 1706, 11612, 12423, 12424, 12425, 12426, 12428, 12429, 12430, 12431,
12432 and 16059. 14 specimens in the NMNHU-p collection: No. 6421, 6422, 6423, 6425, 6426 (1960, O.
Gizenko); 6411 and 6412 (09.1997, V. Tkach); 6727, 6428 (7.01.1961, S. Mylynskyi); 6429, 6430, 6431
(03.1962, O. Gizenko); 6432 and 6434 (1961, S. Mylynsky).

Native populations:

(4) Far East, Russia (6 specimens): * Khabarovsk Krai, one specimen from the collection NMNHU-z: No.
5273 (22.11.1959, V. Yahontov). * Primorsky Krai, one specimen from the collection NMNHU-z: No. 11075
(05.1987, O. Zykov), and three specimens in the NMNHU-p collection, No. 1186, 1187 and 1988 (Primorsky
Krai, 1930s, M. Shcherbyna). « Chita Oblast: one specimen from the ZMKU collection, No. 7478 (05.1988, no
data on the collector).

In total, 19 craniometrical characters were analysed [Zagorodniuk 2012]:

CBL—condylobasal length; CRH—cranial height; CRB—braincase width; ZYG—zygomatic width; IOR—
interorbital width; POR—postorbital width; FIL—incisive foramina length; BUL—auditory bulla length;
BUB—auditory bulla width; JUG—jugular width; BOC—occipital width, ROH—rostral height; DCM—upper
canine—molar length; DMM—greatest palatal width; DIA—diastema length; MAL—mandible length; MAH—
mandible height; dim—Ilower toothrow length; dcm—Ilower canine—molar length.

To compare the size of the skulls of the common raccoon dog from the territory of Ukraine with
the results of studies from other countries [Haidaka ez al. 1998; Jurgelenas & Daugnora, 2005; Kim
et al. 2012; Korablev & Szuma 2014], we calculated the average values of individual craniometric
traits based on the samples of animals captured in Ukraine. Average values for males, females and
average values for all individuals are presented.

Basic descriptive statistics were calculated, including minimum (min), maximum (max), and
mean (M) values, standard deviation (SD), and coefficient of variation (CV), for each of the three
geographic samples. The Shapiro—Wilk test was applied to analyse the distribution of the datasets;
the null hypothesis was rejected at a significance level of p < 0.05. Therefore, only the characters
CRB, IOR, POR, BUL, OOC, FIL, and MAH were used in the subsequent analysis.

The equality of means of the samples was tested by MANOVA; uncorrected p-values were con-
sidered for the acceptance or rejection of the null hypothesis. The variation of linear characters was
also analysed by multivariate ordination methods (principal component analysis, PCA and canonical
variate analysis, CVA). All calculations were carried out in PAST 4.16¢ [Hammer ef a/. 2001].

42 43 b ¢

Fig. 2. Landmarks on the dorsal (a) and ventral () surfaces of the skull and on the buccal surface of the left mandible
(c) used in geometric morphometrics analysis.

Puc. 2. OpienTnpu Ha gopcaibHii (a) Ta BeHTpabHiH (b) TOBEpXHi Yeperna Ta Ha IIiYHil MOBEpPXHi JIiBOi HIKHBOT
ieneny (¢), aHaji30BaHi METOlaMU TeOMETPHYHOT MOphOMeTpii.
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Variations in skull shape were analysed using geometric morphometry [Klingenberg & Mcln-
tyre 1998]. For each sample, three sets of landmarks were selected (Fig. 2) on the dorsal (40 land-
marks) and ventral (45 landmarks) surfaces of the skull and on the buccal surface of the left mandi-
ble (20 landmarks).

On the dorsal surface, landmarks 1-7 and 13 describe the shape of the nasal bones, landmarks
6-11, 17,18, 23-28 and 30-33 describe the shape of the zygomatic bones, landmarks 12, 14-16 and
19-22 describe the shape of the interorbital and postorbital zones, landmarks 29 shows the growth of
sutures on the neurocranium, 34-37 describe the width of the neurocranium, and 38—40 describe the
extreme and middle points of the occipital bones.

On the ventral surface, point 1 shows the midpoint at the base of the anterior teeth of the maxil-
la, points 2, 3, 6, and 7—the incisive foramina, 4, 5, 8, and 9—the canines, 10-15 and 17-20—
points between the teeth of the maxilla, 16 and 21-27—the opening and sutures of the sphenoid
bone, 28-39—the extreme points of the left and right auditory bulla, 40—44—points on the occipital
bones, 45—point on the suture in the middle part of the palatine bone.

On the buccal side of the left mandible, points 1-6, 19, and 20 are the points at the ramus of the
mandible, 7-10 are the points describing the shape of the angular process, 10—12 are the articular
process, 12—17 are the coronal process.

The software tpsUtil32 and tpsDig232 were used to generate the corresponding landmark da-
tasets based on the digital images of skulls. The analysis of skull shape variation was carried out in
Morphol [Klingenberg 2011]. Due to the incompleteness of some specimens (lack of mandible), 54
specimens were included in the morphological analysis of the buccal side of the left jaw in Morphol.

Shape variation of the common raccoon dog skulls were analysed using principal component
analysis (PCA) and canonical variate analysis (CVA) in Morphol. The first three principal compo-
nents were retained for detailed analysis. Differences between samples from different regions were
tested using the non-parametric multivariate analysis of variance (PERMANOVA) of Anderson
[2001] with Euclidean distances between scores on the retained principal components, using 9999
replicates in PAST 4.16¢ [Hammer et al. 2001]. Uncorrected p-values were considered for the ac-
ceptance or rejection of the null hypotheses.

Results

Linear morphometrics

According to the results of the analysis of linear morphometry based on 19 craniological fea-
tures, all four samples (three from the territory of Ukraine and one from the Far East) have quite
similar sizes (Table 1). The sample based on samples from the native area (the Far East) is character-
ised by larger skull sizes and most of their structures compared to the samples from the territory of
Ukraine. Among the three samples from the territory of Ukraine, the samples from the central and
northern oblasts are smaller, while the samples from the eastern and southern oblasts do not differ
significantly from each other.

The highest coefficients of variation (CV) were observed for the zygomatic width (ZYG) and
interorbital width (IOR) in the sample from the central oblasts of Ukraine, the width of the auditory
bulla (BUB) and jugular width (JUG) in the central and southern oblasts, and the length of the inci-
sive foramina (FIL) in most samples. However, the differences between the analysed samples are
statistically insignificant (p > 0.05).

The principal component analysis (PCA) of the craniometric characters of the common raccoon
dog showed that the first three components describe 81.8% of the total variance, of which PC1 de-
scribes 53.0% (Table 2). All the traits in PC1 have a positive score. The highest loadings are for
MAH, CRB and IOR, which describe the mandibular height, the width of the brain capsule and the
interorbital space.

The relatively high values observed for BUL and OOC are associated with the overall cranial
dimensions. In the space of PC1 and PC2 (Fig. 3a), all samples show considerable overlap.
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Table 1. Results of measurements of Nyctereutes procyonoides skulls in three samples from the territory of Ukraine
and one sample from Far East

Tabmuns 1. Pesynpratu BuMipiB uepemniB Nyctereutes procyonoides 13 TpbOX BHOIPOK i3 TepuTOpil YKpaiHu Ta oJHi€el
Bubipku 3 [lanexoro Cxoxy

Char- Central oblasts, n =18 Eastern oblasts, n=12 | Southern oblasts, n =26 Far East,n =6
acters min—max CvV min—max CvV min—max (6\Y% min—max CvV
M+ SD M=+ SD M £ SD M+ SD

CBL 96.2-125.0 5.7 97.6-128.0 7.0 113.5-130 3.1 113,3-127.7 4.0
116.3+£6.6 118.7£8.3 121.0 £3.7 121.6 £4.9

7ZYG 36.6-74.1 13.1 61.7-75 5.1 60.1-73.3 43 66.7-79.1 6.2
63.9+8.3 68.7+3.5 66.6 2.9 71.0+4.4

CRB 39.2-45.2 4.6 36.0-46.5 6.5 39.0-46.0 3.6 41.4-46.2 3.8
420+1.9 435+2.8 427+1.5 447 +£1.7

CRH 41.0-49.0 5.1 38.0-46.2 5.2 34.0-49.5 6.6 42.9-48.0 4.5
440+2.2 442 +£23 446+2.9 45.0+2.0

IOR 17.4-26.0 11.2 21.7-25.3 53 20.4-26.8 6.9 21.1-26.8 8.4
21.9+£2.5 233+1.2 228+1.6 233+£2.0

POR 18.0-23.0 6.0 18.0-22.9 6.8 17.0-22.1 6.7 18.4-22.0 7.0
20.1+£1.2 206 +1.4 19.8+1.3 205+1.4

BUL 15.0-22.0 9.4 15.8-20.7 7.4 17.8-23.0 6.4 19.2-21.5 4.4
195+1.8 192+14 20.5+1.3 20.2+0.9

BUB 12.0-18.7 14.0 11.7-16.0 8.4 12.3-19.9 13.2 14.0-16.0 4.5
14.7+£2.1 14.0+1.2 145+1.9 15.0+0.7

JUG 9.2-12.8 10.6 10.0-13.0 8.9 9.9-18.1 14.3 11.1-13.0 6.2
11.2+1.2 11.7+1.0 11.7+1.7 11.7+0.7

BOC 18.5-26 7.6 19.8-25.0 7.5 20.5-24.8 4.5 21.2-25.7 6.6
225+1.7 23.0+1.7 234+1.1 239+1.6

ROH 28.8-36.1 5.8 28.5-36.2 6.0 30.8-35.0 3.5 33-37.2 4.8
32.8+1.9 339+2.0 33.6+1.2 347+1.7

DCM 38.647.0 5.7 37.3-52.0 8.4 15.1-47.2 17.5 44.8-47.1 1.8
44.1+£2.5 447 +£3.8 42.7+7.5 46.1 £0.8

DIM 49.2-59.4 5.5 45.7-63.1 7.9 44.0-59.7 6.4 57.9-61.2 2.2
55.1+3.0 56.6 £4.5 56.4+3.6 592+1.3

DMM 32.4-48.9 9.9 31.1-38.0 6.4 32.4-38.8 4.5 35.3-38.8 4.1
36.3+3.6 35.8+2.3 36.3+1.6 36.8+1.5

FIL 5.1-8.3 10.6 6.8-8.8 7.4 6.0-8.9 9.5 6.1-8.8 13.4
6.9+0.7 7.5+0.6 72+0.7 7.8+1.0

MAL 76.0-95.4 5.9 85.0-97.2 4.8 86.2-97.4 2.9 90.0-101.0 43
88.9+5.2 92.1+44 922+2.7 93.6+4.0

MAH 38.0-53.0 7.7 43.2-55.0 6.9 442-51.2 42 48.1-55.2 5.7
46.1 £3.6 48.8 +3.4 47.6+2.0 512+29

dem 44.6-54.5 5.7 47.0-55.1 5.2 39.0-56.2 6.9 51.0-57.8 4.4
50.3+2.9 52.0+2.7 53.0+3.7 54.1+24

dim 48.2-59.6 53 51.9-60.8 5.1 45.3-60.0 6.0 55.8-62.4 3.8
554429 56.9+29 56.5+3.4 59.0+23

Table 2. Factor loadings of the linear craniometrical characters on the first three principal components

Tabmus 2. GakTopHi HABaHTAXKEHHS JTIHIHHUX KPaHIOMETPUYHUX O3HAK Ha MEPIli TPU FOJOBHI KOMIIOHEHTH

Character PC 1 PC2 PC3 Character PC1 PC2 PC3

CRB 0.4016 0.5775 -0.2803 00C 0.2398 0.3494 -0.0124
IOR 0.3810 0.0493 0.6819 FIL 0.0749 -0.0171 -0.0376
POR 0.1374 0.0524 0.6084 MAH 0.7501 -0.5845 -0.2640

BUL 0.2206 0.4441 -0.1220 Variance, % 59.565 14.801 10.827
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Fig. 3. The distribution samples in the space of the first two principal components () and canonical variates (b) based
on linear craniometrical characters.

Puc. 3. Po3mozin BHOipoK y MpoCcTopi MepIInX JBOX TOJIOBHUX KOMITOHEHT (g) Ta KaHOHIYHUX 3MiHHHX (b) 3a JiHiH-
HUMHM KPaHIOMETPUYHUMHU O3HaKaMH.

However, the sample from the Far East distinctly shifts toward extreme positive values in PC1.
The analysis of canonical variables (Fig. 3b) indicates that the samples differ significantly along
CV1: the sample from the Far East and eastern Ukraine aligns closely with the extreme negative
values of CV1, while the samples from southern and central Ukraine predominantly occupy the
range of positive values.

The sample from the east of Ukraine (a sample from the working collection of 1. Zagorodniuk)
took the most negative values for PC2, separating from the total set of samples due to its smaller size
(Fig. 3 a). Similarly, specimens No. 6413, 6415, 6435 have negative values for CV2, which also
deviate from the general cloud of specimens (Fig. 3 ) due to their small size, in particular the size of
the postorbital constriction (POR).

We analysed the size of skulls from introduced populations and the native range according to
the traits characterising the length and width of the skull and mandible (Table 3). There are some
differences between the populations, such as the small size of skulls from the Kagoshima Prefecture
in Japan [Haidaka ef al. 1998]. In general, the size of skulls in introduced populations often tends to
be larger than in native populations. Animal size is influenced by factors that may be local in nature,
as skull size can vary even within a single small administrative unit (Tver Oblast, Russia).

It can be assumed that factors such as the founder effect, food availability, or interspecific com-
petition have an impact on animal size. As an example, researchers cite a high proportion of skull
injuries in eastern Poland, which are likely to be the result of intra- and interspecific competition
[Korablev & Szuma 2014] and the cause of smaller animal sizes in this population.

Geometric morphometrics

The analysis by methods of geometric morphometrics in the MorfolJ software package was car-
ried out for the dorsal and ventral surfaces of the skulls and for the lateral side of the mandible. Ac-
cording to the results of the analysis of the dorsal surface of the skull, 71.4% of variance is described
by the first 6 components, where PC1 accounts for 25.8% and PC2 for 16.8% (Fig. 4; 5a).

The highest positive values for PC1 were recorded for coordinates y19, y21, describing postor-
bital narrowing and coordinates x32, x33, x34, x35, describing the elongation of the brain capsule.
The most negative values are at point x29, which describes the junction of the sutures on the brain
capsule, as well as at coordinates x15, x16, y19, x19, y20, x20, which describe the orbital narrowing.
Such signs most often describe the degree of skull development and are related to the age of the
animal. In PC2, the most negative values were found at coordinates y19, x19, y20, x20, x22, x21,
describing the expansion of the interorbital part of the skull, and the most positive values were found
at points x1, x2, X3, x4, x5, x6, x7, describing the elongation of the nasal bones.
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Table 3. Mean values (mm) of craniometrical characters of common raccoon dog from different countries and regions

Ta6mmms 3. Cepenni 3Ha4eHHS (MM) KpaHIOMETPUYHHIX O3HAK €HOTA YCCYPIMCHKOTO i3 Pi3HUX KpaiH i perioHiB

Region ‘ Sex l n l CBL l ZYG l POR l CRH | MAL | MAH I References
Introduced population
Ukraine 3 16 120.9 67.5 20.1 44.6 914 48.3  this study
Q 16 118.6 63.8 20.0 445 91.0 46.8
total 51 119.7 66.4 20.1 44.6 91.2 475
Lithuania 3 10 120.2 67.9 20.8 — 90.6 38.9  Jurgelenas &
Q 5 122.8 69.2 213 — 88.8 38.5  Daugnora, 2005
total 15 121.5 68.5 21.0 — 89.7 38.7
East Poland* 3 33 118.3 68.1 — — 87.4 50.5 Korablev & Szu-
Q 31 117.6 66.5 — — 86.3 49.5 ma, 2014
total 82 117.9 67.3 — — 86.8 50.1
Northest Tver* 3 40 121.7 69.3 — — 89.3 50.9  Korablev & Szu-
Q 41 121.0 68.3 — — 88.6 50.0 ma, 2014
total 81 121.3 68.8 — — 88.9 504
West Tver* 3 59 120.8 68.5 — — 88.7 50.9  Korablev & Szu-
Q 51 119.9 68.4 — — 87.6 50.5 ma, 2014
total 110  120.3 68.4 — — 88.1 50.7
Central Tver* 3 18 119.5 68.0 — — 88.9 50.5 Korablev & Szu-
Q 33 117.0 66.8 — — 86.1 484 ma, 2014
total 51 118.2 67.4 — — 87.5 494
South Vologda* & 13 120.5 69.7 — — 90.1 51.1  Korablev & Szu-
Q 13 117.6 67.0 — — 86.5 50.0 ma, 2014
total 26 119.0 68.3 — — 88.3 50.5
Native populations
Amur* 3 83 118.6 67.8 — — 66.7 48.6  Korablev & Szu-
Q 74 116.9 66.2 — — 65.5 47.6 ma, 2014
total 157 117.7 67.0 — — 66.1 48.1
Japan, Kagoshi- 3 35 106.7 60.6 — — 82.7 41.8 Haidaka ef al. 1998
ma Prefecture Q 45 105.6 59.1 — — 81.1 413
total 80 106.1 59.8 — — 81.9 41.5
South Korea 3 37 118.7 67.0 — 43.7 86.6 46.8 Kimetal 2012
Q 26 119.5 66.3 — 435 87.3 47.1
total 63 119.1 66.6 — 43.6 86.9 46.9
Khabarovsk* 3 10 119.8 67.8 — — 86.7 49.0 Korablev & Szu-
Q 9 118.5 66.5 — — 87.9 492 ma, 2014
total 19 119.1 67.1 — — 87.3 49.1

*Note: italics indicate the average values calculated by the author of this study on the basis of data from the source

indicated in the table.

In the space of the first two principal components, the samples largely overlap, but a large num-

ber of specimens from the central oblasts have higher values than PC2 (Fig. 5 a).

The analysis of canonical variates (Fig. 5 b) shows that each sample forms a separate cloud of
points in the space of CV1 and CV2, but there is an overlap between samples from the east and south
of Ukraine. The sample from the Far East is the most distant from the three Ukrainian samples, with
negative values on CV1. In general, samples from the Far East were more likely to have wider and
more elongated nasal bones, and an elongated and smaller braincase.
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Fig 4. Variation of the shape of the dorsal surface of the skull along PC1 (a) and PC2 ().
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Fig. 5. Distribution of common raccoon dog specimens from different regions of Ukraine according to the shape of
the dorsal surface of the skull: (a) in the space of the first two principal components; (b) in the space of the first two
canonical variates.

Puc. 5. Po3nozin 3pa3kiB €HOTa yCCYpiHCHKOTO 13 Pi3HUX perioHiB YKpaiHu 3a popMoro 1opcaiabHOI OBEpXHI yepe-
na: (a) y mpocTopi Nepuux ABOX FOJIOBHUX KOMIIOHEHT; (6) y IPOCTOPi MePIIMX ABOX KAHOHIYHUX 3MiHHHX.

The analysis of the ventral surface of the skull showed that 72.0 % of variance is described by
the first seven principal components, where PC1 describes 22.01 % and PC2 describes 15.90 %
(Fig. 6 a; 7). The most positive values on PC1 were recorded for coordinates x21, x22, x17, x18,
x23, x24, which characterise the position of the carnassial and the sphenoid bone, the most positive
values were recorded for coordinates x1, x2, X3, x4, x5, X6, x7, which characterise the position of the
anterior teeth and incisive foramina. Thus, PC1 is more characterised by elongation of the upper jaw
and narrowing of the skull structures in the area of the auditory bulla and at the attachment point of
the atlas. On PC2, the most positive values were recorded for coordinates x25, x21, x22, x16, x23,
x24, x26, x27, which characterise the position of the sphenoid bone. The most negative values have
the coordinates x14, x15, x17, x18, x19, x20, which characterise the position of the jaw in the area of
the carnassial, which generally describes the elongation of the skull in the area of the sphenoid bone
and the molars.

The analysis of the canonical variates (Fig. 6 b) shows differences between the three samples of
materials from Ukraine, but at the same time, the sample from the Far East overlaps with the sample
from the central oblasts, which, in turn, overlaps with the sample from the south of Ukraine in the
direction of negative values along CV2, where the sample from the eastern oblasts also occupies a
position within the negative values. Along CV1, the eastern Ukrainian sample is also located in the
negative range; the sample from the south is located in the positive range, while the samples from
the central oblasts of Ukraine and Far East regions occupy the middle range between the east and
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south of Ukraine. Thus, among the specimens from the east of Ukraine, the maxilla was more often
longer, but the structures of the braincase were located closer to its base, while the rest of the sam-
ples had the opposite shape: the rostral part was narrower and located closer to the braincase, and the
structures of the braincase were located closer to its lateral borders.

The position of the sample from the Far East along CV2 confirms the direction of shape de-
scribed for the dorsal surface of this sample: they had a wider braincase, while the auditory bulla and
occipital bones were not as elongated as in the other samples. The rostral part of the skull was closer
to the braincase, and the anterior part of the upper jaw was wider than in the other samples.

The analysis of differences between the samples based on the buccal side of the left mandible
demonstrated that 75.6% of variance was explained by the first four principal components, with PC1
accounting for 42.1% and PC2 for 19.7% (Fig. 8 a).

The most positive values on PC1 (Fig. 9 a) were recorded for coordinates x9, y14, y16, y15, x2,
x1, while the most negative for coordinates y7, y14, y6, y16, y15, y8, which characterise the position
of the angular and coronal processes and their deviation from the articular process, as well as an
increase or decrease in the angle between the mandibular ramus and the coronal process.

On PC2 (Fig. 9 b), the most positive values were recorded for yl1, y3, x8, y2, x4, x5. The most
positive values had the points x1, x2, x14, y16, x16, x15. This principal component describes the
length of the mandibular ramus and the height of the coronal process.

In the space of canonical variates (Fig. 7 b), the sample from the native range of the species is
the most distant from the other samples, having the most positive values on CV2 and the most nega-
tive values on CV1. Differences between samples from the territory of Ukraine are more noticeable
only along CV2. Thus, specimens from the Far East (with greater expression) and eastern Ukraine
more often had coronal, articular, and angular processes closer to each other, and were characterised
by a more elongated mandibular ramus.
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Fig. 6. Distribution of common raccoon dog specimens from different regions of Ukraine according to the shape of
the ventral surface of the skull: (@) in the space of the first two principal components; (5) in the space of the first two
canonical variates.

Puc. 6. Po3mozin 3pa3skiB €HOTa ycCypilChKOTO 3 pi3HHX perioHiB YkpaiHu 3a ¢popMoro BEHTpaJIbHOI MOBEPXHi uepe-
ma: (@) y mpoCTOpi NEPIINX JABOX TOJOBHUX KOMIIOHEHT; (6) y IPOCTOPI MEPIIAX ABOX KAHOHIYHIX 3MiHHUX.
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Fig. 7. Variation of the shape of the ventral surface of the skull along PC1 (a) and PC2 ().
Puc. 7. 3miau Gpopmu BeHTpasibHOI oBepxHi uepena 3a ['K1 (a) ta K2 (b).
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Fig. 8. Distribution of common raccoon dog specimens from different regions of Ukraine according to the shape of
the buccal surface of the left mandible: (@) in the space of the first two principal components; (b) in the space of the
first two canonical variates.

Puc. 8. Po3moain 3pa3kiB €HOTa ycCypiCBKOTO i3 Pi3HHX perioHiB YKpaiHH 3a (OpPMOIO LIiYHOI HMOBEPXHI JiBOI
HIDKHBOI IIesieny: (@) y IpOCTopi MepHnX ABOX TOJOBHUX KOMIIOHEHT; (6) y MpOCTOpi MEepIINX IBOX KaHOHIYHUX
3MiHHHX.

Fig. 9. Variation of the shape of the buccal surface of the left mandible along PC1 (@) and PC2 (b). The blue lines
indicate the starting shape. The light blue lines show the direction and magnitude of shape changes between the base-
line and the altered configuration.

Puc. 9. 3miru ¢opmu mivHOT HoBepxHi MiBoi HIKHBOI mesenu 3a ['K1 (a) ta K2 (b). Cuni niHii mo3Ha4al0Th BHXIiI-
Hy Gopmy. brnakuTHi JiHIT BKa3ylOTh HANPSMOK 1 BEIMYMHY 3MiH GopMH Mix 6a30BOO Ta 3MiHEHOIO KOH}Irypariiero.

Specimens from eastern and southern Ukraine differ from those from central Ukraine and the
Far East in the height of the coronoid and angular processes: specimens from eastern and southern
Ukraine show a larger angle, while specimens from central Ukraine and the Far East have larger
coronoid and angular processes, often with the coronoid rounded in relation to the joint (Fig. 10).

Such changes in shape can often be explained by age-related variability, but in the material
studied, these differences are observed between specimens of the same age group, which are also
similar in size but come from different populations (Kherson Oblast, Ukraine and the Far East).

Fig. 10. Differences in the shape of the buccal surface of
the left lower jaw as exemplified by the sample from the
Kherson region (No. 12429) and the Primorsky Krai (No.
11075). Arrows indicate the part of the jaw that, in most
cases, demonstrates differences between the samples.

No.12429

Puc. 10. BiaminHOCTI (OpMH IIiYHOI TOBEpXHi JIiBOI
HIDKHBOT IIENenyd Ha TPUKIazi 3paska 3 XepcoHCHKOT
obmacti (Ne 12429) ta [Ipumopcekoro kpato (Ne 11075).
CrpinkamMy 1OKa3aHO YaCTHHY IIETeNH sKa B OLTBIIOCTI
BHIAJIKIB IEMOHCTPYE BIIMIHHOCTI MiX 3pa3KaMH.

No. 11075
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Samples from the central part of Ukraine and its southern regions differ from each other to the
least extent, but at the same time, the largest significant differences were recorded between Ukraini-
an samples and the sample from the native range of the common raccoon dog (Table 4).

Discussion

The natural conditions in the areas of introduction are quite diverse, which has led to differences
in animal size in different areas of the European part of the common raccoon dog’s range. Animal
sizes are larger in the north of the European range and smaller in the south, and the size of animals
depends on natural conditions, in particular the availability of food resources and interspecific com-
petition.

Since most of skulls of the common raccoon dog were collected in the first half to mid-
twentieth century, we can say that in the first decades after the formation of the Ukrainian popula-
tion, the animals acquired certain adaptive features in the shape of the skull, primarily in those struc-
tures responsible for feeding.

Thus, the most significant differences between the Ukrainian population and the specimens
from the native range of the species were recorded in the shape of the mandible, which in the Far
Eastern population is characterised by a larger mandibular ramus area, smaller areas of the coronal,
articular, and angular processes. The coronal process has an inclination towards the articular process,
but this feature was more pronounced in the eastern Ukrainian sample.

The morphological similarity of the eastern Ukrainian sample to the native population in the Far
East can be explained by the fact that eastern Ukraine was the area of initial introduction in 1928—
1936. After that, the range of the common raccoon dog expanded to other regions of Ukraine, in
particular through introduction in the regions of Ukraine and expansion to European countries [Ko-
losov & Lavrov 1968], which could have contributed to changes in their morphology due to the
founder effect and the influence of natural conditions in new habitats and interspecific competition.

Linear morphometric analysis revealed differences in skull size between the three Ukrainian
samples and the sample from the Far East, where the Ukrainian samples are characterised by smaller
skull sizes. Animal size is influenced by environmental conditions, feeding, and interspecific compe-
tition. A review of data from different remote areas of the common raccoon dog’s range showed that,
in general, skulls in introduced populations were more likely to be larger than in the native range.

Table 4. Mahalanobis distances (Dy;) between the samples and uncorrected p-values of pair-wise one-way PER-
MANOVA based on PC scores

Tabmuns 4. Bincrani Maxananob6ica (D)) Mi>k BuOipkaMu Ta HEKOPETrOBaHi P-3HA4€HHS OMApHOTO OTHO(PAKTOPHOTO
PERMANOVA nHa ocHOBI HaBaHTa)keHb Ha ['K

Group Samples Central Eastern Southern Far East
oblasts oblasts oblasts

Dorsal (F = 1.8867 p = 0.0084) Central oblasts — 4.6664 4.0055 5.9977
Eastern oblasts 0.3196 — 4.0920 6.5994
Southern oblasts 0.0017 0.0792 — 6.9085
Far East 0.2339 0.5625 0.0989 —

Ventral (F =1.7984 p=0.0073) Central oblasts — 6.0117 4.4086 4.7632
Eastern oblasts 0.1062 — 6.9723 7.8388
Southern oblasts 0.0049 0.0065 — 6.6029
Far East 0.8645 0.2155 0.0488 —

Mandible (F =1.2915p=0.1999) Central oblasts — 5.9568 4.3513 6.9568
Eastern oblasts 0.4351 — 4.7818 6.7995
Southern oblasts 0.0909 0.5327 — 6.7108
Far East 0.3972 0.3840 0.0830 —

Note: p < 0.05 are given in bold.



Craniology of Nyctereutes procyonoides (Carnivora) based on materials from Ukraine 67

Based on the results of the analysis of linear and geometric morphometrics, it can be concluded
that the skulls of animals from the introduced population of the species in Ukraine and the native
population in the Far East have significant differences that are reflected in the overall dimensions of
the skull (length, width of the skull and its structures), and the most significant are differences in the
shape of the mandible.

Conclusions

Based on the morphological study of common raccoon dog skulls from Ukraine and the Far
East, the following conclusions can be drawn:

1. The animals from the Ukrainian population exhibit morphological differences from the Far
Eastern (native) population in terms of skull size and shape. The most significant differences are
observed in the structures of the skull associated with feeding functions.

2. Skulls from the Far Eastern population are generally larger compared to those from the
Ukrainian population. They have longer and wider nasal bones, elongated brain capsule, extended
mandibular ramus, and smaller area of the coronoid, articular, and angular processes. Additionally,
skulls from the Far Eastern population and eastern Ukraine more often feature a coronoid process
tilted toward the articular process.

3. The combination of traditional and geometric morphometric approach allowed for a detailed
analysis of differences between introduced and native populations of the common raccoon dog. Ge-
ometric morphometrics revealed the most significant shape differences between the Ukrainian and
Far Eastern populations.
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Abstract

In recent decades, the wildcat (Felis silvestris) population has been increasing
along the eastern edge of its range in Ukraine, associated with the recolonisation of
territories previously inhabited by the species. An essential aspect of analysing this
process is studying population dynamics, including sex and age structures. Know-
ing the individual age of animals is a crucial prerequisite for investigating many
aspects of their life cycle and population dynamics. This information is particularly
important for Felis silvestris, a rare species included in international and national
lists of protected animals, for the conservation and management of its populations.
This necessitates the verification of age determination methods in specific Felis
silvestris populations, particularly in the south-western regions of Ukraine. To
determine the age of wildcats, we employed both traditional, non-invasive meth-
ods—such as analysing suture obliteration and dental morphometric characters—
and methods requiring partial tooth destruction, such as studying changes in dentin
volume and cementum in the root of the canines. Cementochronology was found to
be the only method allowing the wildcat population to be divided into seven year
classes. Cement deposition primarily occurs at the apical tip of the canine root,
allowing the use of only the lower third of the tooth for analysis. This is particular-
ly important when working with collection materials of rare species. In the first
year of life (0+), dentin fills no more than 20% of the pulp cavity width. In subse-
quent year classes, dentin deposition occupies at least 70% of the pulp cavity vol-
ume, enabling a clear division of the wildcat population into two groups: young
(0+) and older individuals. The distance between the enamel at the neck of the
canine and the edge of its alveolus is an effective tool for distinguishing young and
adult individuals. The analysis of alveolar recession relative to the neck enamel can
be considered a promising method for determining age groups in wildcats, includ-
ing both deceased and living individuals. The use of basicranial sutures of the skull
was found to be less informative: the sutures at the skull base ossify late, while the
obliteration between the maxilla and premaxilla in the nasal area is only partially
expressed.
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BusnavenHns Biky Kimku JiicoBoi (Felis silvestris): nocaigkeHHss BUOipKu
3 IliBHiyHO-3axigHoro0 Ilpu4yopHomop’s (Ykpaina)

IOpiii Oailinnk

Pesrome. OcTaHHIMH JECSATWIITTSAMH CIOCTEPIra€ThCS 3POCTaHHS YHCEIBHOCTI JIICOBOTO KOTA Ha CXiTHOMY
KOPZOHi #oro apeary B YKpaiHi, 10 HOB'S3aHO 3 PEKOJIOHI3AIlI€l0 paHillle OKYIIOBAHUX HUM TEpUTOPil. Baxkmu-
BUM €JIEMEHTOM aHaJi3y LbOTO MPOIECy € BUBYCHHS JUHAMIKH MOMYJALi], BKIIOYAIOYH CTaTEBO-BIKOBY CTPYK-
Typy. 3HaHHS 1HIUBILyaJbHOTO BiKy € BaKJIMBOIO IEPEIyMOBOIO Ul BUBYCHHS 0araTbOX acMEKTiB KUTTEBOTO
LUKy TBapHHU Ta i momyssuid. Taka iHopMmalis Moke MaTH BHpIIIAIbHE 3HAYCHHS, KOJU L€ CTOCYETHCS
Felis silvestris, piikiCHOTO BHIy, BKIIFOYEHOTO O MDXXKHAPOAHUX Ta HalliOHAJIbHUX CIUCKIB TBapHH, SIKi 3HAXO-
JSITHCS 1T OXOPOHOI0, PO 30epeKeHHs Ta YIPaBIiHHS HOMYJIISIMU [[LOTO BUY. Pa3soM 3 THM, icHye noTpeba
y Bepu¢ikanii MeToiB BU3HaueHHS BIKYy y Felis silvestris B KOHKPETHUX MOMYJILISIX, 30KpeMa y MiBACHHO-
3axiJHUX perioHax YkpaiHu. J[ns BH3Ha4YeHHs BIKy MM BHKOPHCTOBYBAJIM SIK TPAIMIiiHI, HEpyHHIBHI MeTO-
I — aHayi3 obuiTepanii mBiB, MOPHOMETPUIHIX XapaKTEPUCTUK 3y0iB, Tak i Ti, [0 BUMAraroTh PyHHYBaHHS
YacTUHHM 3y0a — aHaii3 3MiH 00CATy JEHTHHY 1 IEMEHTY B KOPEHEBii YacTHHI iKJIiB. BcTaHOBIEHO, IO IIEMEH-
TOXPOHOJIOTIS € €MHUM METOJIOM, IO TO3BOJISIE PO3AUIMTH HOMYJIALIIO JICOBOTO KOTa Ha 7 piuHMUX KiaciB. Bi-
IKTaJCHHS IEMEHTY B OCHOBHOMY Ha BEpXiBLi KOPEHS iKJIB JO3BOJIAE€ BUKOPHCTOBYBATH Ul aHATI3Y TUIBKH
HIDKHIO TPETHHY 3y0a, IO Ba)KJIMBO MPH POOOTI 3 KOJIEKIIHHUM MaTepialoM O0COOJHMBO PiAKICHUX BHIIB. Y Ie-
puui pik sxutTs (0+) ZSHTHH 3ar0oBHIOE He OTbIne HiK Ha 20% IIMPUHYU MOPOKHUHY IyJIBIHU. B IHIIMX pidHUX
KJlacax BIAKJIAJEHHS JCHTHHY B IOPOXKHHHI ITyJBIM KOpeHs ikia 3aiiMaioTh He MeHme 70% ioro o0’emy. Lle
JI03BOJISIE PO3JIUIMTH MOMYJIALIO JIICOBOrO KOTa Ha JBi BikoBi rpynu: Moozl (0+) i Oinbin gopocii ocoOuHU.
Bincrans Mixk Mexxero emaii B o06acTi mui ikiia i KpaeM Horo ampBeosu € eeKTUBHUM iIHCTPYMEHTOM JUIS TTO-
Iy TIOMYJISLII JIICOBOTO KOTa Ha TPYILy MOJIOIUX 1 JOPOCIHX OCOOMH. AHali3 perecii ambBEOISIPHOTO Kparo
eMayi IIUHKH 3y0a MOKHA PO3IJILAATH SK NMEPCHEKTHBHUIA METOJ| BU3HAYCHHS BIKOBHX IPYII HE TiIbKH MepT-
BUX, aJie 1 )KUBUX TBapHH Yy JIiICOBOTO KOTa. Bukopucranus mBiB 0a3ikpaHialbHOT YaCTHHU Yepeny € MaloiHdo-
pMmatuBHEM. [1IBM OCHOBH Yeperna 3a)KHBAaIOTh Ii3HO, a B HOCOBIH 00yacTi o0miTepalist Mik BEpXHBOIIEICIHO] 1
HepeIeIeNHO0 KiCTKaMH BUPa)KeHa JIUIIE YacTKOBO.

KntouoBi crmoBa: Felis silvestris, IeMEHTOXPOHOJIOTIS, IIUPHHA MMOPOKHUHH ITyJbIIH, IIBH 4Yeperna, Mopgo-
METpis iKITiB.

Introduction

In recent decades, an increase in the presence of the wildcat (Felis silvestris) has been observed
along the eastern edge of its range, in the forest-steppe and steppe regions of Ukraine. This trend is
attributed to the recolonisation of territories previously inhabited by the species [Oleinik, 2020;
Zagorodniuk et al. 2014]. An essential component of analysing this process involves studying the
population dynamics of wildcats in these regions, particularly their sex and age structures. While
information about an animal’s sex is typically obtained during capture or collection, age estimation
requires specialised methods. For felids, as with many other carnivorous mammals, age determina-
tion has traditionally relied on non-invasive methods. These approaches include analysing elements
of the postcranial skeleton [Schmidt ez al. 2019], monitoring changes in skull size, examining suture
obliteration [Anderson & Wiig 1984; Schmidly & Read 1986; Garcia-Perea 1996], and assessing
dental characters such as eruption patterns [Schauenberg 1969; Condé & Schauenberg 1978; Smuts
et al. 1978] and tooth morphology changes [Smuts ez al. 1978; Stander 1997].

More precise individual age assessments can be achieved by analysing structural changes in the
root components of teeth, such as the width of the pulp cavity in canines [Meachen-Samuels &
Binder 2010; Stefen 2015] and cementum deposition [Garcia-Perea & Baquero 1999; Nakanishi et
al. 2009]. However, these methods simultaneously lead to tooth destruction.

Among the latest methods, cementochronology, which analyses annual cementum layers in the
roots of teeth, despite a few unresolved issues [Perrone et al. 2022], is a widely applied method in
carnivorans and is generally recognised as an accurate way to determine age in years [Klevezal &
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Kleinenberg 1969; Morris 1972; Grue & Jensen 1979; Johnson ef al. 1981]. This method has been
successfully used in wild species, such as the wildcat (Felis silvestris) [Garcia-Perea & Baquero
1999] and Lynx [Crowe 1972; Kvam 1983; Zapata et al. 1997], as well as domestic cats [Grue &
Jensen 1979]. A modification of this method, which simplifies the preparation of the tooth for sub-
sequent analysis and reduces the time required to count annual cementum layers [Roulichova &
Andéra 2007], makes it possible to analyse significantly larger volumes of material from different
populations of the same species, causing minimal damage compared to the classic version. This is
especially important in relation to specimens of rare and small species stored in museum collections.

In some cases, age determination based on tooth structure (e.g. in vivo) is performed using com-
plex instrumental methods such as tomography and radiography [Park et al. 2014; White & Belant
2016; Schmidt et al. 2019].

Combinations of all these methods, as shown by P. Fleming et al. [2021] in the example of do-
mestic cats, are applicable for determining the age of deceased cats. At the same time, the degree of
informativeness can be related to several factors, including competition, dietary variability, diet
characteristics, and growth patterns. In individuals from populations occupying territories with less
continental climates, the clarity and uniformity of growth layers in recording structures are less pro-
nounced than in areas with sharply continental climates [Klevezal 1996]. To increase the reliability
of age determination methods, it is considered necessary to adapt verification protocols, sometimes
even for different populations of the same species [Grue & Jensen 1979].

Thus, the verification of age determination methods of Felis silvestris in the south-western re-
gions of Ukraine, primarily focusing on simple, fast methods with minimal destructive impact on the
examined specimens, was the main goal of our study.

Materials and Methods

The material for the study included samples from 48 cat specimens collected between 2001 and
2018 in the territory of Odesa Oblast, Ukraine. Among these, 38 specimens were identified as wild-
cats (Felis silvestris) and 10 specimens were classified as Felis catus (domestic cats), collected from
settlements and adjacent territories. Species identification was based on morphological traits (body
size, fur colouration) [Ragni & Possenti 1996; Kitchener et al. 2005] and anatomical characteristics
(cranial volume, morphometric parameters) [Schauenberg 1969; Daniels et al. 1998; Kruger et al.
2009], which are considered sufficient to distinguish between domestic and wild cats both in captiv-
ity and in the field [Devillard ef al. 2014]. According to the index expressing the ratio of total skull
length to skull volume, specimens with values equal to or less than 2.75 were classified as Felis
silvestris, while skulls with values greater than 3.0 were classified as F. catus. Individuals displaying
signs of ‘hybridisation’ (4 individuals, with indices in the range of 2.75-3.0) were included in the
wildcat group. Taking into account that morphologically ‘pure’ wildcats can, with a certain degree of
probability, be genetically classified as ‘hybrids’ with the domestic form and vice versa [Oliveira et
al. 2008; Lecis et al. 2006], and the impossibility of conducting genetic analysis of the available
material, the samples were divided into only two groups: wildcat and domestic cats.

The acquisition of material was non-systematic, and in approximately 30% of cases the collect-
ing site was identified only at the level of the region (e.g. Odesa Oblast) without precise details re-
garding the date of the animal’s death. Sex was determined for 26 specimens of Felis silvestris.

In the literature, three sutures are commonly noted as criteria for age-related changes in car-
nivorans based on the degree of obliteration: BB—sutura basioccipito-basisphenoidalis; PB—sutura
presphenoid-basisphenoidalis; and MP—sutura maxillo-premaxillaris (Fig. 1a) [Harris 1978; Rouli-
chova & Andéra 2007]. The sequence and extent of suture fusion were analysed in 30 wildcat skulls.

The process of suture obliteration was divided, following A. Goswami et al. [2013], into four
categories: Open—The suture remains open with little or no contact between the bones along most
of its length (Fig. 1b). Partially closed—Contact between bones occurs in some parts of the suture
(Fig. 1c). Closed—The suture is completely fused (Fig. 1d). Closed and nearly invisible—The suture
is fully overgrown and barely detectable (Fig. 1f).
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Fig. 1. Overgrowth of sutures in the wildcat Felis sylvestris: (a) BB,
sutura  basioccipito-basisphenoidalis; PB, sutura presphenoid-
basisphenoidalis; (b) suture open; (c¢) partial overgrowth; (d) closed; (e)
suture invisible; (f) sutura maxillo-premaxillaris open; (g) sutura maxil-
lopremaxillaris partial overgrowth.

Puc. 1. 3apocrannsi wBiB y jJicoBoi kimku Felis sylvestris: (a) BB,
sutura  basioccipito-basisphenoidalis; PB, sutura presphenoid-
basisphenoidalis; (b) moB Bimkputnii; (c¢) wactkoBe 3apocTaHHS; (d)
3aKpUTHH; (e) moB HeBuauMHM; (f) sutura maxillo-premaxillaris Bigk-
purtHii; (g) sutura maxillopremaxillaris — gacTkoBe 3apocTaHHSL.

Throughout life, enamel wear occurs due to the influence of food, while cementum accumulates
in the root part of the tooth. This process is accompanied with changes in the morphological parame-
ters of teeth. In this study, isolated canines extracted from the right upper jaw were analysed. Each
tooth was measured in two planes: mesio-distal (thickness) and buccal-lingual (width). Additionally,
the total tooth length was measured (Fig. 2). The selected parameters included: total tooth height,
width and thickness of the tooth neck in the crown area (measured along the enamel), width and
thickness of the root under the enamel, maximum width and thickness of the root.

All measurements were taken using callipers with an accuracy of 0.1 mm.

The area of the open canine canal at the apical part of the root was calculated as the area of an
ellipse using the formula:

S = (0.5xD) x (0.5xd) x =,

where ‘D’ is the larger diameter of the canal, and ‘d’ is the smaller diameter of the canal.
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2, maximum root thickness; 3, greatest root width; 4, tooth neck width
\ along the enamel; 5, tooth neck thickness along the enamel; 6, tooth

\\ \ neck width below the enamel; 7, tooth neck thickness below the enam-
el.

\ \ Fig. 2. Morphometric characteri of the canine: I, total tooth height;
|
W
|

\\ Puc. 2. MopdomerpruHi XapakTepUCTHKM iKima: [, 3araibHa BHCOTa

\‘ ,\ (moBxuHa) 3y0a; 2, MakCHMMalbHa TOBIIMHA KOpeHs; 3, HaiOiipIma

3 mupuHa 3y0a; 4, MUpUHA MHUHAKA 3y0a y3IOBXK eMmaii; 5, TOBHIMHA

MIMKAKA 3y0a 1Mo eMauti; 6, OIMpHHA IIUHKH 3y0a Ml eMaJutio; 7, TOB-
[[MHA IIHAKY ITi1 eMaJlIio.

Fig. 3. Measurement scheme of the tooth root and its canal:

d1 and D;—respectively, the smallest diameter of the canine canal and
dy \p, the root of the tooth; d2 and D2—respectively, the largest diameter of
the canine canal and the root of the tooth.

Puc. 3. Cxema BUMIpIOBaHHS KOPEHs 3y0a i Horo KaHaiy:

d; i D; — BigmoBigHO HailMeHIIMI AiaMeTp KaHATy ikia i KOpeHs
- » 3y0a, d, i D, — BigmoBigHO HAKOLIBIIMI AiaMeTp KaHATY iKJa i Kope-
D, Hs 3y0a.

Before extracting the tooth from the alveolus, the distance from the edge of the enamel at the
tooth neck to the edge of the alveolus socket along the mesial and distal edges of the canine was
measured. The root outcrop length was determined from photographs using PhotoM software (ver-
sion 1.21).

Age estimation was conducted based on the rate of dentin overgrowth in the canine pulp cavity
(‘canal’) using two methods: by V. Smirnov [1960] and J. Meachen-Samuels & W. Binder [2010].

In the first method [Smirnov 1960], a formula utilising four measurements at the widest part of
the canine root was applied (Fig. 3):

I=51/S2 x 100% = (d1xd2) / (D1xD2) x 100%,
where d1 and d2 are the smallest diameters of the canine canal, and D1 and D2 are the largest

diameters of the tooth root; s1 and S2 represent the cross-sectional areas of the tooth cavity and
root, respectively.

In the second method [Meachen-Samuels & Binder 2010], a formula utilising four measure-
ments and the percentage was calculated as:

% I=100% % ((D2—d2)/D2),

where d2 and D2 denote the largest diameters of the canine canal and tooth root, respectively.

In 30 wildcat specimens, cementum deposits were analysed at the root of permanent canines

with overgrown apical sections. Each annual layer consisted of two zones, referred to as light
(‘summer’) and dark (‘winter’) lines.

Since the dark accessory line forms during periods of stunted growth (typically in winter) [Grue
& Jensen 1979], animals whose canines displayed a light (‘summer’) line at the periphery during the
autumn—winter period were designated as ‘n+’ (incomplete year), where n represents the number of
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dark (‘winter’) lines formed. These individuals, along with specimens exhibiting either a forming or
fully formed cementum line at the root periphery (‘n’) (complete year), were assigned to the same
year class. According to R. Garcia-Perea & R. Baquero [1999], discontinuous lines were observed
between the first continuous line and the dentin—cementum boundary.

Cementum layers were determined on upper canine root sections prepared in accordance with
the recommendations of J. Roulichova & M. Andéra [2007].

The tooth, extracted from the skull, was affixed to a wooden cube with PVA glue and succes-
sively ground on abrasive stones with progressively finer grain sizes (80, 180, 320, and 600). The
upper canine root sections were examined at 16x magnification under reflected light using an MBS-9
binocular microscope and an E-Trek digital camera (DCM 900, 9-megapixel resolution).

Results

The examined sutures in the wildcat are overgrown in different sequences. Most often, the su-
tura basioccipito-basisphenoidalis begins to undergo obliteration first (Table 1; Fig. 1b). By the age
of 3—4 years, most individuals exhibit a completely obliterated suture (Fig. 1d). Subsequently, after
4 years of age, the proportion of wildcats in which the suture is not only closed but also completely
invisible increases (Fig. 1f).

The obliteration of the sutura presphenoid-basisphenoidalis begins later, around 2-3 years of
age, and demonstrates significant chronological variability. More than half of the individuals retain
an open or partially open suture between 2 and 7 years of age (Table 1). Complete overgrowth typi-
cally occurs starting from the age of three.

The sutura maxillo-premaxillaris is the least prone to obliteration. Partial overgrowth of this su-
ture was observed in approximately one-third of individuals starting at an age of 4 years (Table 1;
Fig. 1g). However, complete overgrowth was not noted in any of the studied age groups. In domestic
cats, the pattern of suture overgrowth follows a similar trend.

After a tooth erupts, its root canal remains open apically for a certain period as the tooth contin-
ues to grow in length. The presence of an open apical canal in the canine root is a definitive indicator
of an animal in its first year of life. Among the examined canines, five exhibited an unclosed apical
canal. The canal shape was ellipsoidal, with the largest diameters ranging from 2.6 mm to 1.8 mm.
The canal area varied between 1.23 mm? and 3.47 mm? The percentage index of pulp overgrowth
(% 1), calculated according to J. Meachen-Samuels & W. Binder [2010], ranged from 30.8% to
5.5%. This variation indicates the prolonged and highly variable rate of canine root overgrowth in
wildcats (Table 2). By the end of January, the apical canal of the wildcat canine remains unclosed. In
individuals aged two years and older, the canal in the apical part is completely closed.

With the closure of the apical foramen of the canine, the formation of the tooth is completed.
Subsequently, changes in its parameters are associated with the nature of nutrition and the growth of
cement in the root part. In young (0+) wildcats, the teeth are sharp.

Table 1. Degree of obliteration of wildcat cranial sutures (n = 30)

Tabmums 1. Ctymins oGuiTeparnii mBiB geperna Kimku sicosoi (n = 30)

Age Suture BB Suture PB Suture MP
Opened | Partly | Closed | Closed | Opened | Partially | Closed | Closed, | Opened | Partly
opened invisible open invisible opened
0+ 1 2 3 3
3 1 1 1 1 2
4 1 2 2 2 2 2 2 1 5 2
5 3 1 2 2 4
6 2 6 3 3 2 1 5 4
7 1 3 1 1 2 2
8 1 1 1
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Table 2. Area of the open apical opening of wildcat canines

Ta6mums 2. [Tnoma BiKpUTOTro amiKaIbHOTO OTBOPY B iKJIaxX JIICOBOT KillIKK

Ne Date Canine root area in the Canine apical foramen | Coefficient % I [Meachen-Samuels
apical region (mm?) area (mm?®) & Binder 2010] (%)

63 autumn 4.08 1.91 30.8

37 30.10 2.47 1.23 17.8

15 28.01 3.34 2.20 20.0

10 7 421 3.47 5.5

Among other year groups, three-quarters had slightly rounded teeth, and 5 specimens (aged 47
years) displayed noticeable signs of wear (ranging from 0.5 to 1.5 mm).

As a result, no direct correlation between the selected parameters of the canine and the specific
age of the animal was established. The morphological characters of canines in the studied sample of
wildcat teeth indicate only a tendency for their values to decrease over time (Fig. 4, 5). However,
significant variability in these parameters exists within each year class (see: Fig. 5). The statistical
significance of this trend, tested using Spearman’s correlation, was confirmed only for two parame-
ters related to the tooth neck area: thickness under the enamel and thickness along the enamel
(r=-0.82; p <0.023).

With age, as cement accumulates, the root appears to shift out of the alveolus. This is reflected
in the increasing distance between the edge of the alveolus and the neck of the tooth (the visible part
of the root). This feature, measured along the mesial and distal edges of the canine, shows a clear
tendency to increase. Specifically, the parameter measuring the distance from the enamel edge to the
alveolus, assessed along the distal surface of the canine, demonstrates a statistically significant cor-
relation with age (r =-0.58; p <0.001).

This allows to for the differentiation of wildcat yearlings in the autumn—winter period, when
this parameter does not exceed 1.2 mm (Fig. 6). Due to the high individual variability in adults, this
character cannot be used to discriminate older year classes.
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Fig. 4. Age-related changes in the average values of canine parameters. /, tooth neck thickness below the enamel; 2,
tooth neck width below the enamel; 3, maximum root thickness; 4, maximum root width; 5, tooth neck thickness
along the enamel; 6, tooth neck width along the enamel.

Puc. 4. 3miHa 3 BiKOM cepeIHiX 3HaYeHb ITapaMeTpiB iKIiB: /, TOBIIMHA MIMAKY ITiJ] eMaJlTio; 2, IUpUHA ITHHKA 3y0a
mix eMano; 3, MakCMMallbHa TOBIIMHA KOPEHs; 4, MaKCHMallbHa IIMPUHA 3y0a; 5, TOBIIMHA MIMIKK 3y0a Mo eMali;
6, WMpYHA MIAHKY 3y0a 110 eMalti.
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Fig. 5. Distribution of the tooth neck thickness under the enamel (a) and tooth neck thickness along the enamel (b).

Puc. 5. Po3monin TOBIIMHYN MIMKAKY 3y0a i eMainio (@) 1 TOBIIMHN IHHKK 3y0a mo emadi (b).
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Fig. 6. Distance from the edge of the alveolus to the neck of the tooth (canine): (a) mesial side; () distal side.

Puc. 6. Bincranp Big kparo abBeoJH A0 MUHKK 3y0a (ikima): (@) Me3ianbHa cTOpoHa; (b) aucTaibHa CTOPOHA.

During the first year of life, overgrowth of the canine canal with dentin does not exceed 20%
(Fig. 7). In older year classes (>2 years), a significant range of individual variation in the overgrowth
of pulp cavity (root canal) was observed, ranging from 71.0% to 86.17%. In these cases, inter-
individual differences significantly overlapped age-related differences. The coefficient of determina-
tion (R?) in the model examining the dependence of pulp cavity width on age was 0.6344.
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Fig. 7. Changes in the width of the canine pulp
cavity in % of the maximum width of the canine in
the wildcat.

Puc. 7. 3MiHM MMpPUHA MOPOKHUHY ITyJIBITN (KaHa-

ny) ikna y % BiX MakCHManbHOI IIUPHHU iKIa y
KiIlIKH JIiCOBOI.
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Table 3. Number of year classes (according to cementochronology), n = 38

Ta6mums 3. KinbkicTs pigHHX KIAciB (32 EMEHTOXPOHOJOTIEI), n = 38

Year class, years

Number of individuals 5 2 7 6 12 4 3

Fig. 8. Cement deposition in the root of the upper canine of the wildcat (apical part of the canine root). (a) 3+ (May)
(arrows—two dark ‘winter’ layers of cement; the formation of a ‘light’ layer of cement is noticeable); (b) 4+ (four
clearly visible, fully developed dark lines of cement); (c) 7+ (January) (six developed dark lines, the seventh is
formed on the outer edge of the root, light arrow). AD, apical delta.

Puc. 8. BigkiageHHs IEMEHTY B KOPEHI BEPXHBOTO iKJIa JICOBOI KIiIIKH (amikaibHa 9acThHA 3y0a). (a) 3+ (TpaBeHb)
(cTpimk — OBi TeMHI «3MMOB1» IIAapd BTOPHHHOTO IIEMEHTY; TIOMITHO YTBOPEHHS «CBITJIIOTO» MIapy IIEMEHTY);
(b) 4+ (gotupu moOpe MOMITHI, HOBHICTIO PO3BHHEHI TEMHi JIiHIl BTOPHHHOTO LEMEHTY); (¢) 7+ (WicTh pO3BHHEHHUX
TEMHHX JiHiH, CbOMa YTBOPIOEThCA Ha 30BHIIIHBOMY Kpai KopeHs — CBiTia cTpinka). AD, apical delta.

The results of cementochronology conducted on canines are presented in Table 3. The dark
lines, representing the deposition of cement layers, are most clearly visible in the apical part of the
root and the adjacent lateral surface (Fig. 8). In 12 individuals, the formation of incomplete or bro-
ken lines was noted. The remaining specimens exhibited only well-defined lines corresponding to
the second and subsequent autumn—winter periods of life.

Discussion

Ossification of sutures

The pattern of fusion of the cranial sutures has been used for many decades as a method for as-
sessing age. However, this method is rather unreliable and requires considerable improvements
through the implementation of new techniques for studying cranial sutures, methods for assessing
their degree of obliteration, and shifting focus to the examination of cranial base and facial sutures
[Ruengit et al. 2020]. The basicranial sutures are of particular interest [Cendekiawan et al. 2010].
Experimental evidence has shown that the length of the facial part of the cranium is significantly
affected by the timing of sutural fusion at the base of the skull [Rosenberg ez al. 1997]. Functionally,
the fusion of basicranial sutures may reduce variability and probability of deformations occurring in
the skull during mastication [Herring & Teng 2000].

The obliteration of sutures in the basal part of the cranium is characterised by heterochrony in
the rate and timing of development, which varies depending on ecological specialisation in placental
mammals and marsupials [Rager er al. 2014; Sanchez-Villagra et al. 2008], primates [Rengasamy
Venugopalan & Van Otterloo 2021], and carnivorans [Goswami et al. 2013]. Goswami et al. [2013],
in their analysis of timing of skull suture closure concluded that canids exhibit a greater degree of
heterochrony than felines, with food specialisation exerting a significant influence on suture oblitera-
tion. In felines, the percentage of fully closed sutures is generally lower compared to canids.
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Furthermore, larger felines have higher percentages of obliterated sutures (e.g. 54.7% in Pan-
thera tigris, ~60% in Panthera leo) than smaller species like the wildcat (Felis silvestris, 33.6%)
[Goswami ef al. 2013]. Among terrestrial predators, species closest to felines (e.g. wildcats) in terms
of cranial suture closure are Vulpes vulpes and Canis lupus, which show 1.5-2 times higher maxi-
mum percentages of suture closure. The weak overgrowth of the studied sutures (BB, PB, and MP)
at the skull base in Felis silvestris renders this tool largely uninformative for age determination,
unlike its applicability in foxes.

The basioccipito-basisphenoidalis (BB) synchondrosis is the first among the sutures we studied
to distinguish two age groups: individuals younger than 3—4 years and older individuals. A similar
pattern of obliteration was observed by R. Perea-Garcia [1996] in four species of Lynx.

According to T. Kvam [1983], in L. lynx, this suture closes at 5—6 years of age and is complete-
ly obliterated in older individuals. Meanwhile, other sutures, such as PB and especially MP, on the
outer skull surface remain open or partially open even in very old specimens (7—8 years old) [Kvam
1983; Perea-Garcia 1996]. The weak obliteration of the latter two sutures makes them unsuitable as
independent tools for age determination. This conclusion is supported by our limited findings regard-
ing wild and mongrel Felis catus specimens.

Previously, for domestic cats, Fleming et al. [2021] established that the complete closure of ba-
sal sutures occurs over a long-time interval: BB from 2 to 7 years, and PB from 3 to 13 years. In
Persian cats and domestic shorthair cats, the final overgrowth of these sutures can take up to 181 to
240 months (15 to 20 years) [Schmidt ez al. 2019].

Teeth

An open pulp cavity at the apical part of the canine root is universally recognised as a sign of an
age range from one to two years. Wilson [1999], based on results of X-ray examinations of Felis
catus teeth, found that the upper canines are the last to close in 80% of cases at 7—11 months of age.
Similar conclusions were drawn by Goraya et al. [2024], who showed that in intact females and
castrated males, the tips of the upper canines close between 12 and 14 months, while the tips of the
lower canines close between 10 and 12 months.

In the Iberian wildcat (Felis silvestris), the roots of the canines remain open between 6 and
18 months of age [Garcia-Perea & Baquero 1999]. Piechocki & Stiefel [1988] reported sporadic
closure of the canine canal at 6—8 and 10 months, with mass closure beginning at 11 months.

For Bengal cats, Nakanishi et al. [2009] observed that the apical foramen of the canines gradu-
ally closes from October to March, fully closing at one year of age. Later, at 1.5 to 2 years, the apical
part of the root is completely closed in caracals [Stuart & Stuart 1985] and in Lynx pardinus [Zapata
et al. 1997].

Information about the diameter or area of the pulp cavity opening in the canine root remains in-
sufficient to fully understand the dynamics of closure. According to Stuart & Stuart [1985], during
the 10 to 15 months of a kitten’s development, the diameter of the pulp cavity opening in the root
decreased by half: from 3.4 mm to 1.65 mm. Piechocki & Stiefel [1988], studying Felis silvestris,
noted differences in this parameter between males and females with high individual variability. For
males, they reported 0.3 mm in October (10 months) and 0.5 mm in December (8 months), while for
females, the diameter was 1.6 mm in December at 6 months of age.

Furthermore, in mid-February, these authors observed an unhealed canal opening of up to 3 mm
in one individual (8 months old). This highlights the need to consider not only the correlation be-
tween pulp cavity closure and age but also indirect factors such as the time of birth of kittens. For
kittens born earlier in the year, the canine canal closure in the apical root region occurs earlier.

In the wildcat population of the Black Sea region, a female with blind kittens was observed as
early as mid-January [Potapov 2000]. Although late winter to early spring is considered the typical
start of mating season [Tokar & Matveev 2010], such early births may account for the delayed clo-
sure of the canine canal in the apical root observed in our studies.
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The formation of the set of permanent teeth in wildcats is completed at the age of 175-180 days
in females and 190-195 days in males [Condé & Schauenberg 1978]. After the pulp cavity at the
apex of the canine root becomes overgrown, by approximately one and a half years of age, the length
of the canines reaches, as shown by Piechocki & Stiefel [1988], 21 to 28 mm (in a single case up to
30 mm). These values represent the final (true) size of the canines, after which their length remains
almost constant. Over time, the parameters of the tooth, particularly the canines, are influenced by
opposing processes: abrasion of the enamel crown and the build-up of cementum in the root part of
the tooth.

As a result of cementum deposition on the apical surface of the root, the tooth is gradually
pushed out of the alveolus, compensating for the abrasion of the tooth crown [Piechocki & Stiefel
1988]. This process maintains the consistent height of the tooth above the alveolus and the total
length (height) of the tooth. The size of the canines in individuals older than 20 months remains
within the parameters typical of young wildcats during their first year of life [Piechocki & Stiefel
1988]. Consequently, using total tooth length as a marker of a specific age (or year class) is prob-
lematic. Other quantitative characters of the canines (e.g. thickness, root and crown width) for age
assessment are not well-documented in the literature and, as in our study, may prove uninformative
for estimating the age of wildcats.

More attention has been paid to qualitative characters of tooth crown wear. Numerous criteria
have been described in the literature for assessing tooth crown wear in felines [Nakanishi ez al. 2009;
Stander 1997; White & Belant 2016]. Most of these criteria are subjective and difficult to standard-
ise. Age classifications based on them typically group animals into broad age ranges rather than
precise year classes. For example, Marti & Ryser-Degiorgis [2018] proposed a promising scheme for
determining the lifetime age of Eurasian lynxes, dividing individuals into six age groups using quali-
tative characteristics such as tooth colour, tartar deposits, canine morphology, and tooth wear. In
Bengal cats, Nakanishi et al. [2009], based on canine abrasion, distinguished only three groups:
1 year, 2—6 years, and over 7 years. In lions, Smuts ez al. [1978] used a conventional visual classifi-
cation: barely noticeable signs of wear at the tips of the teeth appear at 3—4 years of age, moderate
wear at 7-9 years, and significant wear only in individuals older than 10 years. An analysis of PM2
abrasion [White & Belant 2016] yielded a different age group scale for lions, emphasising the vary-
ing roles of different tooth groups in food processing.

Diet composition significantly influences tooth wear. A diet including harder foods, such as
bones, leads to faster tooth wear [Binder et al. 2002]. Similarly, sand ingestion in certain regions
accelerates tooth abrasion [Smuts et al. 1978]. The small-sized prey of wildcats in the Black Sea
region (e.g. mice, voles) has a negligible impact on tooth wear. As a result, fewer than 20% of wild-
cats in older age categories show visible canine wear.

In the practice of field research, methods for determining the age of living individuals are par-
ticularly attractive and valuable. These methods are based not only on measuring tooth abrasion but
also on assessing tooth colour [Smuts et al. 1978; Marti & Ryser-Degiorgis 2018], tartar deposition
on canines [Marti & Ryser-Degiorgis 2018], or gum line recession [Currier 1979; Laundré et al.
2000; Fabregas & Garcés-Narro 2014]. The latter is considered a promising method [Laundré et al.
2000] but requires further development. It should be applied cautiously to hunted animals, as the
gums of deceased specimens may lose turgor and recede, affecting the accuracy of age assessment.
Its equivalent for working with collection material can be the measurement of the distance from the
edge of the enamel to the edge of the alveolus.

Smuts et al. [1978] previously suggested considering the height between the enamel margin and
the alveolus edge, though without providing clear justification. Later studies demonstrated that this
distance changes with age due to cement build-up in the apical part of the root of feline canines
[Kvam 1983; Piechocki & Stiefel 1988]. The gradual protrusion of the tooth from the alveolus, re-
sulting from this process, corresponds to the growth of cement deposits with age.

In Lynx lynx, part of the canine root becomes visible 36 months after birth [Kvam 1983]. Analy-
sis of the dynamics of canine protrusion from the alveolus allows the division of wildcat populations
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into two age groups: 1-2 years (0+) and >2 years. However, this variability complicates establishing
precise age stratification criteria for Felis silvestris. At the same time, a more accurate age estima-
tion was obtained by measuring the distance between the enamel edge and the alveolus on the distal
surface of the canine. The mesial edge, compared to the distal edge, is characterised by greater cur-
vature, which complicates the determination of age stratification criteria in Felis silvestris. Neverthe-
less, such a non-destructive method of age determination can be useful when working with collec-
tion materials of such rare species as the wildcat in Ukraine.

Dentin/cementum annule

Non-destructive approaches can also include a method of measuring the progressive accumula-
tion of dentin in the pulp cavity, which tends to narrow with age in the canines, performed using X-
ray equipment on living [Lee et al., 2020] or collection materials [Binder et al. 2002; Park et al.
2014; Stefen 2015; Zapata et al. 1997]. A simpler, more accessible, and cost-effective alternative
involves mechanical tooth treatment, first proposed by Smirnov [1960] and later mentioned by
Spinage [1973]. Closure of the pulp cavity is regarded as ‘...a reasonable indicator of the age of
predators’ [Binder ef al. 2002], as it does not depend on diet and does not correlate with the degree
of enamel wear.

According to Park et al. [2014], in Felis catus, a progressive decrease in the pulp cavity width
occurs up to 12-24 months, followed by high variability in values ranging from 2 to 9 years. This
variability limits the ability to assess age beyond approximately 10 months. For Lynx pardinus, Za-
pata et al. [1997] identified three age groups based on pulp cavity width: 1 year, 1-2 years, and old-
er. In lions, pulp cavity overgrowth ceases after about 8-9 years [Smuts et al. 1978], possibly due to
their larger tooth sizes. Similarly, delayed closure of pulp cavities has been observed in cheetahs.

Thus, existing data on age-related changes in pulp cavity width highlight its limited value. Our
results align with these findings, indicating that age determination is possible only for two groups:
1-2 years and older.

A widely used and accurate method for determining age is currently the counting of cementum
lines in the tooth root. A detailed review of research directions on cement deposition in teeth is pro-
vided by Perrone et al. [2022]. The advantage of this method is that, unlike dentin, which is deposit-
ed in the tooth for a limited time, the formation of cement lines continues until the end of the ani-
mal’s life.

Dark and light lines of cement are directly fixed when they are examined. In contrast, changes
in the pulp cavity, when filled with dentin, require additional calculations and are assessed using
calculation coefficients [Binder ef al. 2002]. However, the formation of a dark line in the cementum
does not represent the calendar year of the animal’s life but rather the time of its appearance. Cement
line deposits are most pronounced in regions where food resources and breeding seasons exhibit
strong seasonality [Hiller et al. 2022]. It typically occurs during winter when cementum growth
slows down [Garcia-Perea & Baquero 1999].

The timing of the appearance of the first cement line remains a subject of debate. In the Bengal
cat, Nakanishi et al. [2009] observed the emergence of a short, indistinct dark line on the root side
even before the closure of the apical foramen. The early onset of cementogenesis in wildcats, start-
ing at around 4 months of age, was previously reported by Piechocki & Stiefel [1988]. This process,
however, does not always occur during the early stages of development. In the first year of life, a
continuous (‘winter’) line is formed in only a part of Lynx pardinus individuals [Zapata et al. 1997].
According to the findings of Garcia-Perea & Baquero [1999], the first dark line does not form in
about half of Iberian wildcats during the autumn—winter period of their first year. These authors also
noted the presence of discontinuous lines between the first visible line and the cementum—dentin
boundary, likely associated with the closure period of the apical foramen. The open apical root re-
gion may inhibit the formation of a complete, continuous line during the animal’s first year.

The varying proportions of broken lines, ‘kitten lines’, and continuous lines led Garcia-Perea &
Baquero [1999] to propose adding one to the count of continuous lines to estimate the age of Iberian
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wildcats. Continuous lines begin to form from the second autumn—winter period, typically at an
average age of 21 months in wildcats and 18-24 months in Lynx pardinus [Zapata et al. 1997]. A
similar approach has been deemed appropriate for estimating the age of wildcats in the north-western
Black Sea region and was applied in our study.

Our data indicate that the period of overgrowth of the apical foramen is prolonged. By late Oc-
tober and January, the apical foramen was still open. This corresponds to an age of at least 8—11
months, assuming April as the time of birth. Under these conditions, the formation of a continuous
line is not possible. We observed discontinuous lines in only about one-third of individuals, likely
forming during this first autumn—winter period of life when the apical foramen closes. During this
time, either a discontinuous line may form or no line may be present, as noted by other researchers
[Zapata et al. 1997; Garcia-Perea & Baquero 1999].

A discontinuous line on the mesial or distal surface of the canine is located very close to the
dentin line. The distance between the first continuous line and the discontinuous line is significantly
greater. The spacing between the first continuous and discontinuous lines on the lateral surfaces of
the canine root is relatively dense, which can sometimes make their identification challenging in the
apical foramen). Frequently, these and subsequent cement lines are located outside the apical delta
(Fig. 8a), through which nerve endings penetrate the pulp. Most of the canines we examined showed
only continuous lines. Their formation occurs after the apical foramen overgrows, which, under
Black Sea region conditions, happens during the second year of life.

Based on this, the following rule was applied for age determination: the first clearly identifiable
continuous dark line located after dentin formation represents an age of 2 years (corresponding to the
second winter). This approach helps to avoid subjectivity in age assessments by different researchers
employing various methods to identify the presence of the first-year line in tooth sections. The num-
ber of continuous lines counted using this method is increased by one, which will give the desired
age estimate. This estimate can be refined if the birth time of the animal is known.

Conclusions
1. Cementochronology effectively divides the wildcat population into distinct year classes.

2. The volume of dentin overgrowth in the canine canal is no more than 20% in wildcats during
their first year of life. In older age groups, this overgrowth increases to 3—4 times higher, exhibiting
high individual variability.

3. A distance of 1.25 mm between the enamel edge at the tooth neck and the alveolus edge
serves as a clear marker distinguishing young cats (0+) from individuals over 2 years old.

4. The sutura basioccipito-basisphenoidalis begins to close predominantly in individuals aged
5 years and older.
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Abstract

New data on the enamel ultrastructure of molars of selected extinct and extant
representatives of the genus Ellobius (Arvicolinae, Rodentia) from the Pleistocene
of the south of Eastern Europea, mainly from the territory of Ukraine, are presen-
ted. Among the analysed species are the extinct E. tiliguliensis, E. paleotalpinus,
E. tarchankutensis, E. tauricus, and E. melitopoliensis, some extinct populations of
Ellobius talpinus from the Late Pleistocene, as well as the extant E. talpinus and
E. fuscocapillus. It was revealed that the enamel of molars of these species has the
same structure as the enamel of Cricetidae and it belongs to three types described
by Koenigswald (1980): radial, tangential, and lamellar. Radial enamel is the pre-
vailing type in Ellobius, which is the initial form in the evolutionary process of
other types. According to Kilic et al. [1997], radial enamel can also be divided into
three groups (I, II, and III) by the arrangement of the interprismatic matrix (IPM)
and prismatic enamel (PE) in its structure. The first type is characterised by an
almost linear arrangement of IPM and PE, whereas the second type is reticulate,
and the third one is always located near the enamel-dentin junction (EDJ) and is
connected to dentin, the matrix of enamel formation. It was shown that in the line-
age of the subgenus Ellobius and in the formation of the species E. talpinus the
second type of radial enamel predominated, whereas weakly expressed lamellar
enamel of various levels of evolutionary development is present only on the tips of
conids (primitive and progressive enamel). In contrast, in the lineage of the subge-
nus Bramus (= Afganomys) and the formation of the species E. fuscocapillus mono-
typic (according to the density of IPM and PE) first type radial enamel predomi-
nates and lamellar enamel is absent. This line of development by morphological
characters has traditionally been considered as progressive evolution of the genus,
although (as it turned out) it is characterised by a more primitive enamel structure
(lack of lamellar enamel). As a result, we were able to further substantiate the
phylogeny of the genus Ellobius with new data from the morphologocal analysis of
molars and to outline the prospects for possible use of the enamel structure as a
character in the taxonomy and phylogeny of species of Cricetidae.
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YabTpacTpykTypa emaJi KyTHix 3y0iB y npeacraBuukiB pony Ellobius (Rodentia)
B ILJIeHCTOLeH] i roJioneHi YKpaiHu

Jleonin PexoBeub, Biradiii lememkant

Pesrome. IlpencraBieHo HOBI JaHi IPO YIBTPACTPYKTYpPY €Mali KOPIHHUX 3y0iB BHOpaHMX BUMEPIHX Ta
cydacHUX TNpeAcTaBHUKIB poay Ellobius (Arvicolinae, Rodentia) 3 mieiicroueny miBaus CxigHoi €Bpor,
nepeBakHO 3 Teputopii Ykpainu. Lle Bumepmi Bumu: E. tiliguliensis, E. paleotalpinus, E. tarchankutensis,
E. tauricus, E. melitopoliensis Ta nesixi Bumepii nomynsuii Ellobius talpinus 3 mi3HBOTO IUICHCTOLICHY, a Ta-
Kkox cydacHi Buan: E. talpinus i E. fuscocapillus. BcraHOBIEHO, IO eMalib iX 3y0iB BiANOBiZa€e CTPYKTYpi
emaii Cricetidae 1 BimHOCHTBCA 10 TpHOX, onucaHux padime Kponircsanpaom (1980), Tumis: paxiansHa, TaH-
reHIlianpHa Ta tamessipHa. [lepeBaxkarouoro B cTpykTypi Ellobius € panianbHa eMalb SK BUXiIHA 118 GopMmy-
BaHHsI B MPOIIECi €BOJIOMIT 11 iHMUX THIIB. 3rigHo 3 naHuMu Kinika 3 kon. (1997) BoHa TeX MOALIIEThCS Ha
tpu i (I, 11, I1I), 3a cioco6om ykinaneHHs MiknpusmatnaHoi Matpuni (IPM) ta mpusmaruynoi emani (PE)
B CTpyKTypi miei emani. [lepmmit T Mae mepeBakHO JiHIHYaTy CTpyKTYpy ykimaneHHs IPM rta PE, npy-
THId — CITYacTONMOAIOHY, TPETii — 3aBXIu po3MilIeHuH 01 emanb-aeHTHHOBOI rpanudi (EDJ) ta moenHa-
HUH 3 JEHTHHOM — MaTpuIeto ¢popmyBaHHs eMaii. [lokasano, mo B dinetuunii minii miapoxy Ellobius Ta
CTaHOBIICHHS BUAY E. falpinus TOMIHYIOYNM Yy CTPYKTYpi pamiaibHOI eMali € ii Ipyruii Tuil, a Ha BEepIIMHAX
KOHIIiB 3y0iB € c1abo BUABJICHUH JTAMEJIIPHUHN THUI eMaJli pi3HOTO €BOJIOLIHHOTO piBHS (IPUMITHBHA Ta TPO-
rpecuBHA eMaib). B Tol wac sk y ¢inermuniil ninii minpoxy Bramus (= Afganomys) Ta CTaHOBJIEHHS BUIY
E. fuscocapillus nepeBaxarouolo € MOHOTHUIIOBA (3a InbHiCTIO cTpykTypu IPM Ta PE) panmianpHa emainb
MIEpIOTo THITY Ta BiJICYTHICTH JIaMessipHOi eMaui. L{fo JiHif0 pOo3BHTKY 3a MOP(OIOTIYHUMH O3HAaKaMH Tpa-
JUIIHHO PO3TIIANH SIK IPOrPECHBHA B €BOJIOLIT POy, ayie (K BUSBIIIOCS) BOHA Ma€ NPUMITUBHY CTPYKTY-
py emaini (Opak namenspHoi emani). B mincymky Boamocst 1o1aTkoBo oOrpyHTyBaTH (inoreHito poxny Ellobius
HOBHMH JIaHUMH MOP(QOJIOTIYHOrO aHalli3y 3yOiB Ta OKPECIUTH MEPCHEKTUBH MOXKIHBOTO BHKOPHCTAHHS
CTPYKTYpH eMalli sIK O3HaKH IS ijield TakcoHoMii 1 eBomorii BuaiB Cricetidae.

Knrouosi cnosa: Ellobius, emanb, pafialbHa CTPYKTYpa, JaMeJIipHa CTPYKTYpa, IICHCTOIICH, (ioreHes.

Introduction

The remains of Ellobius species are consistently encountered in Pleistocene deposits across
many locations in the southern part of Eastern Europe. This is evidenced by numerous publications
starting from the second half of the 20th century, which have been included in the catalogue of Pleis-
tocene Fauna of Ukraine [Krokhmal & Rekovets 2010] and literature reviews on palacomammalogy
[Kovalchuk 2013]. Fossil remains of this genus are not rare and, in some cases, are even dominant,
such as in the Crimea [Rekovets 1994 a—b], serving as indicators of arid climate and reflecting the
existence of steppe ecosystems in the landscapes of that time.

An analysis of the literature indicates that in Eastern Europe a succession of several Ellobius
species occurred at the beginning of the Pleistocene, including E. tiliguliensis, E. paleotalpinus
(= E. kujalnikensis), E. tarchancutensis, and E. tauricus, which appeared almost simultaneously
from the east and the Mediterranean region [Topachevsky, 1963, 1965 a—b; Nesin & Nadachowski
2001; Rey-Rodriguez et al. 2021]. Their remains in archaeozoological sites are often identified as
‘Ellobius species’, i.e. without species identification.

Phylogenetically, the genus originates from a group of morphologically similar taxa predo-
minantly known from the Pliocene of Western Europe (Ungaromys, Betfiomys, and Germanomys)
[Topachevsky & Rekovets 1982; Rey-Rodriguez et al. 2021]. It is most likely that these taxa are
related to the Mediterranean subgenus Bramus, while the ancestors of the subgenus Ellobius may be
forms originating from Asia [Topachevsky & Rekovets 1982].

The identification of fossil remains of extinct forms is primarily based on the characteristics of
molars, which exhibit distinct morphological gaps. This enabled the identification of a new Ellobius
species, E. pomeli (established by A. Tesakov), for the studied region of Europe during the Middle
Pleistocene (Tiraspol faunal complex, MQR 7 chronozone), as a phylogenetic intermediary between
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E. tarchancutensis and E. lutescens. For extant species, genetic [Coskun 2016; Charakheloo &
Kivanc 2003] and molecular [Kuprina ef al. 2023] differentiation criteria have been developed. Ad-
ditionally, the ecological and morphological features of the most widespread species in the studied
region of Europe are relatively well studied [Coskun 2016; Artemieva 2022; Korobchenko 2008;
Korobchenko et al. 2008, 2014].

The most comprehensive information on the phylogenetic relationships of Ellobius taxa during
the Pleistocene, reflected in monophyletic lineages (morphological clades) and their schematics, was
provided in earlier publications [Topachevsky & Rekovets 1982; Rekovets 1994 a—b]. A brief analy-
sis of the data suggests that the evolution of the genus Ellobius in Eastern Europe includes at least
four phyletic lineages that define the development of modern species: tancrei, talpinus, fuscocapil-
lus, and [utescens. The primary morphological features of molars considered were size, pres-
ence/absence of a prismatic fold on m1, degree of track development, root development level, crown
height, and simplification of M3.

The goal of this study was to introduce additional criteria—specifically, the morphological
characteristics of the ultrastructure of molar enamel—to characterise the evolution of the genus
Ellobius. This analysis encompassed both extinct (E. tiliguliensis, E. paleotalpinus, E. tarchan-
cutensis, E. tauricus, and E. melitopoliensis) and extant (E. talpinus, E. fuscocapillus) species. The
objective stemmed from the hypothesis that enamel structure, as a highly functional trait, could pro-
vide supplementary evidence for existing taxonomic and phylogenetic diversity, not only within
Ellobius but also across rodents (Rodentia) as a whole.

General information about teeth enamel of mammals

As an integral component of the digestive system and a defensive mechanism, teeth serve as the
first point of contact (following movements and gaits) between an organism’s body and the external
environment. The formation of enamel, dentin, and cement structures in teeth occurs through the
activity of odontoblasts (ameloblasts and cementoblasts), which collectively form the dental and
enamel structures within the periodontal complex [Du Toit 2008]. Dentin is known to act as a matrix
for the production of radial enamel with the involvement of ameloblasts.

Enamel is classified into three primary structural types: radial, tangential, and lamellar. These
types differ in the arrangement of their crystals, which contribute to the stratification of the enamel
structure within its boundaries, the enamel-dentine junction (EDJ), and the outer enamel surface
(OES). The main structural components of enamel are the interprismatic matrix (IPM) and the
prisms of the prismatic enamel (PE), which can exhibit various organisational modifications depend-
ing on taxonomic and functional factors [Koenigswald & Sander 1997].

In Arvicolinae, radial enamel is considered the simplest form (with uniform distribution of IPM
and PE) and is viewed as the ancestral structure from which other types evolved. It is paragenetically
and functionally connected to the derived forms. Based on prism arrangement, radial enamel is sub-
divided into three types [Kilic ef al. 1997 a—b].

Type 1 consists of elongated and almost parallel IPM, interspersed with crystals or bundles of
PE (Fig. 1 b—c). Type 1I features a reticulated arrangement of IPM with PE prisms, which are
generally coarser than the IPM (Fig. 1 a). Type 111, characterised by coarse IPM and a narrow
band of PE, is always located near the EDJ and is consistently associated with dentin, which
serves as the primary source for enamel formation (Fig. 1 c—d).

The morphological stability of radial enamel is determined by genetic characteristics, while the
noticeable variability of tangential and lamellar enamel is influenced additionally by functional re-
quirements, which play a crucial role in dietary specialisation [Herrmann, 2002; Korobchenko &
Zagorodniuk 2008]. Lamellar enamel represents a highly modified and advanced form of radial
enamel, exhibiting significant structural variability (both primitive and advanced forms). It is always
found on the anterior walls of tooth conids (T 1-9) near the EDJ boundary and is absent on their
posterior walls, where tangential enamel is consistently present near the OES boundary and is not
associated with dentin [Koenigswald ez al. 1994].
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Material and Methods

The material for this study consisted of a series of molar teeth of both extinct and extant species
of the genus Ellobius from the Pleistocene and Holocene. These specimens are part of the collection
of the Department of Palacontology of the National Museum of Natural History, NAS of Ukraine
(Kyiv). A total of 14 molar teeth from upper and lower jaws (two teeth per species) were analysed
and compared. The ultrastructure of the teeth was studied using a Zeiss® EVO LS 15 scanning elec-
tron microscope at the University of Wroctaw (Poland).

The study employed established and tested methodologies for specimen preparation and exper-
imental procedures [Koenigswald 1980; Demeshkant & Rekovets 2021] and involved the creation of
a corresponding digital database. The primary structural elements of enamel types (IPM and PE)
were visually compared and analysed using computer images (photographs), and the results were
summarised in the form of conclusions. Additionally, comparisons were made with ecologically
similar fossorial forms from the genera Anomalomys and Spalax [Nowakowski et al. 2018]. The
study also incorporated the naming conventions for molar tooth elements in Arvicolinae and the
stratigraphic scheme of the Pleistocene proposed by Krokhmal et al. [2023: fig. 2-3]. In the text and
the figures (Fig. 1-9), the following abbreviations were used:

BSA, LSA—names of conids according to Krokhmal et al. [2023: fig. 1]; D—dentin; EDJ—
enamel-dentine junction; IPM—interprismatic matrix; L—lamellar enamel; OES—outer enamel
surface; PE—prismatic enamel; PL—primitive lamellar enamel; PLEX—prismless external
layer of enamel; PT—primitive tangential enamel; R—radial enamel (types I, II, and III); and
T—tangential enamel.

Results

The first insights into the enamel structure of Ellobius were published in the monographs by
Koenigswald [1980] and Kalthoff [2000], while later studies primarily focused on the mechanics of
teeth during burrowing and foraging. In general, the enamel of Ellobius molars is composed predom-
inantly (90%) of radial enamel. A significantly smaller proportion (around 5-7%) consists of primi-
tive lamellar enamel, described as ‘diskreter lamellenschmelz’ [Koenigswald 1980: figs 11, 26],
while tangential enamel or irregular enamel may sporadically appear on certain conids. According to
our research, this enamel structure is characteristic of both extinct and extant representatives of the
genus. However, it simultaneously exhibits distinct structural features.

Genus Ellobius Fischer, 1814

In the Palearctic, the genus is divided into two subgenera—=Ellobius s. str. (four species) and
Bramus (= Afganomys) (two species)—and there are 9 extinct species of the genus. The structure of
tooth enamel in representatives of both groups, which belong to six species from the Pleistocene of
Ukraine, is considered.

Subgenus Ellobius Fischer, 1914

In Ukraine, one modern species of the subgenus exists (Ellobius talpinus) and four extinct spe-
cies (E. tiliguliensis, E. tauricus, E. palaeotalpinus, and E. melitopoliensis) and one subspecies (E. t.
palaeoucrainicus) have been described.

Ellobius tiliguliensis Topachevsky & Rekovets 1982, (Tylihul), MIS 63—64 (Fig. 1)

The species was described from the Tylihul locality near the village of Morske (Tylihul Estu-
ary), early Pleistocene, early Taman faunas [Topachevsky & Skoryk 1977]. It occupies a basal posi-
tion in the phylogenetic scheme of the genus [Topachevsky & Rekovets 1982: fig. 1]. Across all
tooth conids and along their perimeter within the boundaries of the enamel-dentine junction (EDJ)
and the outer enamel surface (OES), highly structured radial enamel of the first (linear arrangements
of IPM and PE) and second (a mesh-like arrangement of IPM and PE) types predominates. The third
type, located near the EDJ boundary, is well-developed (thick IPM with nearly absent PE), demon-
strating a close association with dentine ameloblasts (Fig. 1 a—c).
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Fig. 1. Enamel structure in Ellobius tiliguliensis, early Pleistocene, Tylihul.

Puc. 1. Ctpykrypa emani y Ellobius tiliguliensis, paHniii melicToreH, TUITyIL.

A notable feature of the enamel structure in this species is the presence of barely visible crystals
of primitive lamellar enamel among the prisms of radial enamel at the apical tips of the conids (BSA,
LSA), exhibiting a specific interwoven structure of irregular IPM enamel (Fig. 1 d). A similar enam-
el structure for this type in Ellobius was also noted by Koenigswald [1980: fig. 26]. However, the
most distinctive characteristic of the enamel in Ellobius tiliguliensis is the well-developed, albeit
primitive tangential enamel on the LSA 1 conid. This tangential enamel is strikingly similar to the
irregular enamel typical of Ochotonidae, which is a rare feature for the genus in general (Fig. 1 e—f).
Additionally, the local presence of irregular PLEX-type enamel near the OES boundary was ob-
served (Fig. 1 b).

Ellobius palaeotalpinus Schevtschenko, 1965, Taman faunal complex, MIS 22—62 (Figs. 2-3)

In the literature, this species is also known as Ellobius kujalnikensis Topachevsky 1965. This
name continues to appear in publications even after its synonymisation in 1982. The species is rec-
ognised in two chronopopulations: the early Taman chronopopulation (E. p. palaeotalpinus,
Kryzhanivka, Taman faunal complex Zhevakhova Hora') and the late Taman chronopopulation
(E. p. progressus, Nohaisk®) [Topachevsky & Rekovets 1982].

Ellobius palaeotalpinus (s. str.) Schevtschenko, 1965 (Zhevakhova Hora), MIS 36-62 (Fig. 2).
The species differs from the E. tiliguliensis by a denser arrangement of radial enamel prisms be-
tween the boundaries of the EDJ and OES, a rather weak development of primitive lamellar enamel
on the cusps of the conids, and the absence of tangential enamel type (Fig. 2 ¢). Another distinguish-
ing feature is the weakly expressed first-type enamel, with the second type being dominant, while
the third type is notably developed, showing a dense connection with the dentin (Fig. 2 a—b). Near
the OES boundary, a well-developed layer of unstructured PLEX-type enamel is observed (Fig. 2 d).

Ellobius palaeotalpinus progressus Topachevsky 1973 (Nohaisk), MIS 22-35 (Fig. 3). The
structure of radial enamel prism arrangement and its characteristics are quite similar to those of the
nominal subspecies (Fig. 3 a—b). The main distinction lies in the weak development of primitive
lamellar enamel on the cusps of the LSA and BSA conids, which exhibits a more advanced weaving
pattern of prisms compared to the nominal subspecies (Fig. 2 c; Fig. 3 ¢). Additionally, the subspe-
cies from Nohaisk has a poorly developed layer of third-type enamel near the EDJ boundary. Over-
all, this species is characterized by the dominance of second-type enamel with a mesh-like structure
and the presence of primitive lamellar enamel, named as ‘Little ordered lamellar enamel’ [Koegig-
swald 1980: fig. 11]. The PLEX-type is rather weakly developed.

! The Zhevakhova Hora locality (= Zhevakhova Gora) is near the city of Odesa.
2 Since 1964 as Prymorsk, in Berdiansk Raion of Zaporizhzhia Oblast.
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Fig. 2. Enamel structure in FEllobius
palaetalpinus (s. str.), early Pleistocene,
Zhevakhova Hora.

Puc. 2. Ctpykrypa emani y Ellobius pa-
laetalpinus (s. str.), paHHIH TIeHCTO-
1eH, JKeBaxoBa ropa.

Fig. 3. Enamel structure in Ellobius palaeotalpinus progressus, late early Pleistocene, Nohaisk.

Puc. 3. Ctpykrypa emani y Ellobius palaeotalpinus progressus, mi3Hii paHHiii ielicronen, Horaiicbk.

Ellobius tauricus Topachevsky 1965 (Tarkhankut), MIS 36—40 (Fig. 4)

The species was described from the late Tamansk faunas of the Eopleistocene of the Crimea,
specifically from the Tarkhankut locality [Topachevsky 1973]. In terms of structure and charac-
teristics, the tooth enamel of this species is more similar to that of Ellobius tiliguliensis. It features a
distinctly developed first-type enamel with parallelly arranged IPM and elongated PE prisms. The
second-type enamel, with a mesh-like structure, is also well developed, while the third-type enamel
is weakly represented (Fig. 4 a—b). Lamellar enamel and PLEX are virtually absent (Fig. 4 c¢).

On one of the external conids (BSA 3) near the OES boundary, irregular enamel is clearly ob-
served (similar to that in Ochotonidae) and is quite comparable to the primitive tangential type found
in some Allophaiomys (Fig. 4 d). This type of enamel was also noted in E. tiliguliensis (Fig. 1 e—f).
Based on these features, the enamel of this species is distinctly different from that of E. palaeotelpi-
nus and more similar to that of E. tiliguliensis.

Ellobius melitopoliensis Topachevsky 1973 (Tychonivka, Luzanivka), MIS 20-21 (Fig. 5)

The species was described from the Tiraspol faunas of the middle Pleistocene, Tykhonivka, in
southern Ukraine [Topachevsky 1973]. Overall, the enamel structure of this species is quite similar
to that of E. palaeotalpinus, with a predominance of the second-type enamel (Fig. 5 a).

However, it shows a possibly more advanced development of lamellar enamel, although it re-
sembles irregular enamel (Fig. 5 b—c). The third-type enamel is moderately developed and closely
integrated with dentin. In the enamel structure, IPM elements dominate, while PE prisms are ar-
ranged in lens-shaped bundles. The third-type enamel and PLEX are weakly represented.
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Fig. 4. Enamel structure in Ellobius tau-
ricus, early Pleistocene, Tarkhankut.

Puc. 4. Crpykrypa emani Ellobius tau-
ricus, paHHIH TelcToneH, TapXaHKyT.

Fig. 5. Enamel structure in Ellobius melitopoliensis, middle Pleistocene, Luzanivka.

Puc. 5. Ctpykrypa emani y Ellobius melitopoliensis, cepeniii mneiicronen, JlyzaniBka.

Ellobius talpinus palaeoucrainicus Rekovets, 1985 (Dnipro alluvium, Late Pleistocene),

MIS 4-5 (Fig. 6)

The subspecies was described from modern alluvial deposits of the Lower Dnipro based on the
morphology of molar teeth [Rekovets 1985]. The enamel of this subspecies does not fundamentally
differ from that of the extant species (Fig. 6 a—b). The third-type enamel is weakly developed, and
lamellar enamel is primitive, appearing primarily on the walls of the tooth cones (Fig. 6 c—d). PLEX-
type enamel is also poorly developed. A comparison was made with Ellobius talpinus from cave
deposits in the Crimea (Emine-Bair-Khosar) dated to the Late Pleistocene. No significant differences
in the enamel structure were found. In general, in the extinct forms of the subgenus Ellobius, second-
type radial enamel predominates, while lamellar enamel is relatively weakly expressed.

Ellobius talpinus Pallas 1770, recent, Lower Dnipro area (Fig. 7)

The enamel of teeth of the extant species from the western part of its range (Ukraine) exhibits
typical subgeneric characteristics with a predominance of the second-type enamel (Fig. 7 a—c) and a
relatively progressive lamellar type. This type is present throughout the periphery of the cusps in the
form of primitive (on the cusps’ walls, Fig. 7 b, f) and more progressive (on the cusp tips, Fig. 7 d—e)
variations. The lamellar enamel appears at the boundary between the first and second types of radial
enamel, especially near the EDJ boundary as enlarged and tilted bundles of prisms towards the cusp
tips (Fig. 7 g—h). The progressive structure is characterised by a higher level of prism bundling and
extends onto the front and back walls of the cusp tips. The PLEX enamel type is present (Fig. 7 i),
and the third-type enamel is weakly developed (Fig. 7 a, d). All these enamel features are typical of
the modern E. talpinus species. A preliminary analysis suggests that the enamel of the extant species
compared to the described extinct species shares similar characteristics but with more advanced
features, especially for the lamellar enamel.
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Fig. 6. Enamel structure in Ellobius tal-
pinus palaeoucrainicus, Late Pleistoce-
ne, Middle Dnipro alluvium.

Puc. 6. Ctpykrypa emani y Ellobius tal-
pinus palaeoucrainicus, mi3HII TIeic-
ToIleH, amoBiii Cepennboro J[Himpa.

Fig. 7. Enamel structure
in  FEllobius talpinus,
recent, western part of
the range, Ukraine.

Puc. 7. Ctpyxrypa ema-
mi y Ellobius talpinus,
CydacHHH, 3axigHa dyac-
THHa apeaiy, YKpaiHa.

Subgenus Bramus (= Afganomys) Pomel 1892

There are two modern species known outside of Ukraine (Ellobius fuscocapillus, E. lutescens)
and two extinct species (including one from Ukraine, E. farchancutensis, the enamel of which has
been studied).

Ellobius tarchancutensis Topachevsky 1973 (Tarkhankut, Zhevakhova Hora),
MIS 3640 (Fig. 8)

The species belongs to a different evolutionary lineage of the genus, as indicated by morpho-
logical features and data from previous studies [Topachevsky & Rekovets 1982; Gharakheloo &
Kivans 2003], as well as our analysis of enamel ultrastructure.

The species is known from the Taman faunas of the Crimea (Tarkhankut) and the Black Sea
coastal region of Odesa (Zhevakhova Hora), middle Eopleistocene. This species is considered ances-
tral to modern E. fuscocapillus and possibly E. lutescens. The enamel of the extinct species exhibits
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the typical structure of the genus but with certain unique characteristics. Within the EDJ and OES
boundaries, the enamel is dominated by that of the first type with linearly and densely arranged IPM
and PE. Near the EDJ boundary, there is a weakly visible layer of third-type enamel (Fig. 8 a—b, d).
The primitive lamellar (?) enamel, more reminiscent of primitive tangential enamel, is barely notice-
able on the hypoconid of m1 (BSA 1) (Fig. 8 ¢). Its structure does not form the intertwining typical
of lamellar enamel, with IPM prisms arranged in a leaf-like and somewhat irregular (chaotic) man-
ner closer to the EDJ.

Notable features of the enamel of this extinct species include monotypy (mainly only the first
type) and a dense structure with elongated and not thickened IPM and lens-shaped bundles of PE
(Fig. 8 a—b, d). The enamel differs from that of species of the Ellobius subgenus in its monotypic
construction, weak development of IPM and PE, linearly and parallelly arranged, low mesh struc-
ture, and near-absence of lamellar enamel. The presence of tangential enamel is unclear.

Ellobius fuscocapillus Blyth 1843, recent, from the Eastern Caspian area (Fig. 9)

This species from the Caspian region differs from other species of the genus by having some-
what progressive features (absence of prismatic fold, high coronoid process, high level of ridges,
etc.) and, together with E. lutescens, forms an independent lineage [Topachevsky & Rekovets 1982].

Fig. 8. Enamel structure in Ellobius tar-
chankutensis, early Pleistocene, Tar-
khankut.

Puc. 8. Ctpykrypa emani y Ellobius tar-
chankutensis, panuiit mieiicrouen, Tap-
XaHKYT.

Fig. 9. Enamel structure in Ellobius fuscocapillus, recent, Eastern Caspian area.

Puc. 9. Ctpykrypa emani y Ellobius fuscocapillus, cydacanii, Cxigauit Kacrmiii.
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In the enamel structure, it is quite similar to the extinct E. tarchancutensis, which is also con-
firmed by our studies, while at the same time differs from E. talpinus and other species of the subge-
nus Ellobius. The species is characterised by a monotypic enamel structure, similarity in IRM ar-
rangement and prisms of PE, and weak development of the third-type enamel near the EDIJ
(Fig. 9 a—b). The difference between them also lies in the fact that in the modern species the enamel
on the apices of the cones is lamellar, which should be attributed to the progressive type (Fig. 9 e—f),
but, at the same time, there is also enamel of primitive type on the walls of the cones (Fig. 9 d).

The PLEX-type enamel is notably developed (Fig. 9 ¢, f). The fact of the evolutionary formation
of lamellar enamel (possibly through a stage of irregular enamel) in this monophyletic lineage
(clade) is well-known in the literature [Koenigswald 1980: fig. 70].

Discussion

The results of the conducted studies have allowed us to establish and trace the evolutionary var-
iability of such an apparently stable trait as the enamel structure of molars within the phylogenetic
lineage of the genus Ellobius in Eastern Europe during the Pleistocene. Once again, it has been con-
firmed that enamel has its species-specific structural characteristics and patterns of morphological
transformations over time [Koenigswald 1980: fig. 70], as well as dependencies on functional loads.
The enamel structure predominantly features radial enamel (first and second types), with less devel-
oped primitive lamellar enamel, and occasionally unstructured tangential enamel, along with PLEX-
type enamel or other irregular forms. The latter type is also characteristic of Ochotonidae [Rabiniak
et al. 2017] and Spalacidae [Nowakowski et al. 2018], which exhibit a Bramus-like arrangement of
radial enamel (dense arrangement of the first type).

For previously established clades within the genus Ellobius [Topachevsky & Rekovets 1982],
specific enamel structures have been noted, which might indicate morphological (and possibly phy-
logenetic) relationships among the examined forms. For example, the similarity between
E. tiliguliensis and E. tauricus is observed in the almost 50 : 50 ratio of the first (linear type) and
second (reticulated type) types of radial enamel, while in other species of this branch, including
E. talpinus, the second type predominates. In species of the subgenus FEllobius (starting from
E. tiliguliensis), we observe the emergence and progressive development of lamellar enamel over
time, an increase in the density of IRM and PE arrangements in radial enamel, and the presence of
PLEX-type enamel. Based on these traits, the species E. tauricus shows differences and diverges
from the linecage of E. talpinus at the level of E. tiliguliensis, rather than at the level of
E. palaeotalpinus [Topachevsky & Rekovets 1982: fig. 1].

The evolutionary branch of E. tarchancutensis—E. fuscocapillus in the subgenus Bramus, alt-
hough considered more progressive than the previous one, does not exhibit lamellar enamel as a
progressive feature of the subgenus Ellobius. Moreover, Bramus is characterised by a monotypic
structure of radial enamel (predominantly only the first type). In this context, it would be interesting
to compare the enamel of E. pomeli (middle Pleistocene) and the extant E. lutescens, which currently
is not feasible.

In sum, we can conclude that for the existing phylogenetic scheme of the genus Ellobius, based
on morphological traits, scientific reliability has been confirmed, substantiated by additional mor-
phological features, which are the structural components of molar enamel. These data also support
the views that Miocene—Pliocene species of the genera Ungaromys, Stachomys, and Germanomys,
which are considered as possible ancestors of Ellobius, have a small amount of primitive lamellar
enamel on the apices of cones, a trait found even in some modern species, for example, Prome-
theomys. It has been confirmed that enamel structure as a morphological trait can be utilised in the
practice of taxonomy and systematics of various evolutionary forms.

Acknowledgements

The authors are grateful to I. Zagorodniuk for helpful advice regarding the content of the manuscript, as well as to the
reviewers for their useful notes. The authors thank Z. Barkaszi for editing and proofreading the manuscript.



94

Declarations

Leonid Rekovets, Vitalii Demeshkant

Funding. The authors received no financial support for the research and publication of this article.

Conflict of interests. The authors have no conflicts of interest that are relevant to the content of this article.

Handling of materials. Collection specimens were handled according to the regulations of the respective hous-

ing institution.

References

Artemieva, O. 2022. Ecology of the northern mole vole (Ello-
bius talpinus) in the central regions of its range: characteris-
tics of habitats in areas of the species’ occurrence. Theriolo-
gia Ukrainica, 23: 87-109. CrossRef

Coskun, Y. 2016. Review of unique odd chromosome-numbe-
red underground rodent species of the Palearctic region:
Ellobius lutescens Thomas 1897 (Rodentia: Cricetidae). Tur-
kish Journal of Zoology, 40: 831-841. CrossRef

Demeshkant, V., L. Rekovets. 2021. The ultrastructure of the
tooth enamel of small Equus of the ‘tarpan’ group and their
possible phylogenetic connections. Fossil imprint, 77 (1):
55-72. CrossRef

Du Toit, N., S. A. Kempson, P. M. Dixon. 2008. Donkey dental
anatomy. Part 2: Histological and scanning electron micro-
scopic examinations. The Veterinary Journal, 176: 345-353.
CrossRef

Gharkheloo, M. M., E. Kivans. 2003. A study on the morpho-
logy, karyology and distribution of Ellobius Fisher, 1814
(Mammalia: Rodentia) in Iran. Turkish Journal of Zoology,
27:281-292.

Herrmann, N. 2002. Food-specialization and structural parame-
ters of Dental Patterns of Arvicolinae (Rodentia, Mammalia).
Senckenbergiana lethaea, 82 (1): 153—166. CrossRef

Kalthoff, D. 2000. Die schmelzmikrostruktur in den incisiven
der namsterartigen Nagetiere und anderer Myomorpha. Pal-
aeontographyca Abteilung, A 259: 1-193. CrossRef

Kilic, S., PM. Dixon, S. A. Kempson. 1997a. A light micro-
scopic and ultrastructural examination of calcified dental tis-
sues of horses: 1. The occlusal surface and enamel thickness.
Equine Veterinary Journal, 29 (3): 190—-197. CrossRef

Kilic, S., Dixon, P. M., S. A. Kempson. 1997b. A light micro-
scopic and ultrastructural examination of calcified dental tis-
sues of horses: 2. Ultrastructural enamel findings. Equine
veterinary journal, 29 (3): 198-205. CrossRef

Koenigswald, W. V. 1980. Schmelzmuster und Morphologie in
den Molaren der Arvicolidae (Rodentia). Abhandlungen Sen-
ckenb. Naturforsch. Ges. Abt. 4, 539: 1-29. CrossRef

Koenigswald, W., M. Sander, M. Leite, T. Mors, M. Santel.
1994. Functional symmetries in the schmelzmuster and mor-
phology, of rootless rodent molars. Zoological Journal of the
Linnean Society, 110: 141-179. CrossRef

Koenigswald, W. V., P. M. Sander. 1997. Schmelzmuster diffe-
rentiation in leading and trailing edges, a specific biome-
chanical adaptation in rodents. /n: Koenigswald, W. V. &
P.M. Sander (eds). Tooth Enamel Microstructure. CRC
Press, 259-266. CrossRef

Korobchenko, M. 2008. Mole vole (Ellobius talpinus) on the
sandy arenas of the Derkul River Valley (Rostov and Lu-
hansk Regions). Proceedings of the Theriological School, 9:
222-225. [Ukrainian]

Korobchenko, M. A., 1. V. Zagorodniuk. 2008. Burrowing acti-
vity of the blind mole (Ellobius talpinus) and characteristics
of its burrows. Bulletin of Luhansk Shevchenko University,
14 (153): 58-64. [Ukrainian]

Korobchenko, M., 1. Zagorodniuk, K. Redinov. 2014. Review
of the distribution and morphometric features of the blind
mole rat Ellobius talpinus (Arvicolidae) in the Lower Dnipro
region (Ukraine). Proceedings of the Theriological School,
12: 89-101. [Ukrainian] CrossRef

Kovalchuk, O. M. 2013. Fossil Vertebrates of Ukraine: Biblio-

graphic Index. Univ. knyga, Sumy, 1-232. [Ukrainian]

Krokhmal, A. L, L. 1. Rekovets. 2010. Locations of Small
Mammals of the Pleistocene of Ukraine and Adjacent Terri-
tories. LAT & K Publ. House, Kyiv, 1-330. [Russian]

Krokhmal’, O., L. Rekovets, O. Kovalchuk. 2023. Biochronolo-
gical scheme of the Quaternary of the south of Eastern Euro-
pe and its substantiation based on arvicoline teeth morpho-
metrics. Quaternary International, 674-675: 5-17. CrossRef

Kuprina, K., A. Smorkachova, A. Rudyk, S. Galkina. 2024. Nu-
merous insertions of mitochondrial DNA in the genome of
the northern mole vole, Ellobius talpinus. Molecular Biology
Repost, 51: 36. CrossRef

Nesin, V. A., A. Nadachowski. 2001. Late Miocene and Plioce-
ne small mammal faunas (Insectivora, Lagomorpha, Rodent-
ia) of Southeastern Europe. Acta Zoologica Cracoviensia,
44:107-135.

Nowakowski, D., L. Rekovets, O. Kovalchuk, E. Pawlina,
V. Demeshkant. 2018. Enamel ultrastructure of molars in
tAnomalomys gaillardi and some spalacid taxa (Rodentia,
Mammalia). Palaeontologia Electronica, 21 (2.18A): 1-15.
CrossRef

Rabiniak, E., L. Rekovets, D. Nowakowski. 2017. Dental ena-
mel ultrastructure in Ochotona and Prolagus (Mammalia:
Lagomorpha: Ochotonidae) from three late Miocene locali-
ties in Ukraine. Palaeontologia Electronica, 20 (3.46): 1-12.
CrossRef

Rekovets, L. I. 1985. Late Pleistocene mole voles (Rodentia,
Ellobius) of Ukraine. Vestnik zoologii, 2: 35-39. [Russian]

Rekovets, L. 1. 1994a. History and phylogeny of Arvicolidae
(Rodentia) in Pleistocene of Eastern Europe. Polish Ecologi-
cal Studies, 20: 553-558.

Rekovets L. 1994b. Small Mammals of the Athropogene of the
Southern Part of East Europe. Naukova Dumka, Kyiv, 1-
370. [Russian]

Rey-Rodriguez, 1., J. Amaud, J.-M. Lopez-Garcia, E. Stoetzel,
C. Denys, [et al.]. 2021. Distinguishing between three mod-
ern Ellobius species (Rodentia, Mammalia) and identifica-
tion of fossil Ellobius from Kaldar Cave (Iran) using geo-
metric morphometric analyses of the first lower molar. Pal-
aeontologia Electronica, 24 (1): 2-18. CrossRef

Topachevsky, V. A. 1963. New vole species (Rodentia, Micro-
tinae) from the Upper Pliocene and Lower Anthropogene
deposits of the southern Ukraine and Crimea. Dopovidi
Akademii Nauk Ukr. SSR. No. 1: 100-103. [Ukrainian]

Topachevsky, V. A. 1965a. Insectivores and Rodents of the Late
Pliocene Fauna of Nogaisk. Naukova Dumka, Kyiv, 1-163.
[Russian]

Topachevsky, V. O. 1965b. New species of mole rats of the
genus Ellobius Fischer (Rodentia, Microtidae) from the Up-
per Pliocene deposits of southern Ukraine and Crimea. Do-
povidi Akad. Nauk Ukr. SSR, Ne 4: 515-517. [Ukrainian]

Topachevsky, V. A. 1973. Rodents of the Taman Faunal Com-
plex of Crimea. Naukova Dumka, Kyiv, 1-235. [Russian]

Topachevsky V. A., L. 1. Rekovets. 1982. New materials for
taxonomy and evolution of Ellobius s. str. (Rodentia, Crice-
tidae). Vestnik zoologii, No. 5: 47-54. [Russian]

Topachevsky, V. A., A. F. Skoryk. 1977. Rodents of the Early
Taman Fauna of the Tyligul Section. Naukova Dumka, Kyiv,
1-252. [Russian]


https://doi.org/10.15407/TU2310
https://doi.org/10.3906/zoo-1509-53
https://doi.org/10.37520/fi.2021.007
https://doi.org/10.1016/j.tvjl.2008.03.004
https://doi.org/10.1007/BF03043781
https://doi.org/10.1127/pala/259/2000/1
https://doi.org/10.1111/j.2042-3306.1997.tb01668.x
https://doi.org/10.1111/j.2042-3306.1997.tb01669.x
https://doi.org/10.1111/j.1096-3642.1994.tb01474.x
https://doi.org/10.1111/j.1096-3642.1994.tb01474.x
https://doi.org/10.1201/9781003077930-14
https://doi.org/10.15407/ptt2014.12.089
https://doi.org/10.1016/j.quaint.2022.12.003
https://doi.org/10.1007/s11033-023-08913-4
https://doi.org/10.26879/846
https://doi.org/10.26879/588
https://doi.org/10.26879/1122

Theriologia Ukrainica, 28: 95-101 (2024)
p-ISSN 2616-7379 « e-ISSN 2617-1120

DOI: 10.53452/TU2808

SDY2120G

[
o
=
o
c
[

=

<=

Theriologicae

FEATURES OF DISTRIBUTION AND ECOLOGY OF THE BROWN BEAR
(URSUS ARCTOS) IN THE CARPATHIAN NATIONAL PARK (UKRAINE)

Oleksandr Kyseliuk , Bohdanna Kalynchuk @, Yurii Motruk

Key words

brown bear, Carpathian National
Park, monitoring, photo traps,
SMART

doi
http://doi.org/10.53452/TU2808

Article info

submitted 25.11.2024
revised 30.12.2024
accepted 30.12.2024

Language

Ukrainian, English summary

Affiliation

Carpathian National Nature Park
(Yaremche, Ukraine)

Correspondence

Oleksandr Kyseliuk; Carpathian
National Nature Park; 6 Vasyl
Stus Street, Yaremche, Ivano-
Frankivsk Oblast, 78500 Ukraine;
Email: kisolek@gmail.com,
orcid: 0009-0000-2064-7942

Abstract

The distribution and some ecological features of the brown bear (Ursus arctos) in
the Carpathian National Nature Park (CNNP) in 2019-2023 are considered. The
study is based on field observations and analysis of camera trap data collected by
the inspectors of the park’s departments and the employees of the scientific de-
partment. In particular, 157 cases of bear activity and presence were recorded, of
which three cases were captured by camera traps. The results show that the brown
bear prefers middle-aged spruce and fir plantations (38.7%). Bear tracks are also
frequently found in middle-aged stands with dense crown closure (26.5 %), which
may indicate the importance of dense forests for bears. This may be due to the fact
that such forests provide sufficient food and shelter for bears. A smaller number of
cases are occurrences in young and maturing stands. This may be due to the fact
that such stands have not yet reached the optimal structure to meet the needs of
bears. The lowest number of cases was found in pastures and hayfields. The maxi-
mum altitude at which a bear was recorded was 1696 m, and the minimum was
745 m. The highest number of observations was recorded at altitudes of 900—
1000 m (31.2%), and the lowest at altitudes of 700-800 m (3.18%). According to
the authors, this is due to the fact that there are no settlements at higher altitudes
and the disturbance factor of animals is lower. The distribution and places of occur-
rence of this species in the park over the past five years are analysed. The number
of bears has increased in recent years. This is obviously due to a decrease in human
impact (coronavirus restrictions, martial law, and the absence of poaching). Cur-
rently, there are up to 20 bear individuals in the park. The exact number of bears is
difficult to determine due to double counting and lack of coordination between
neighbouring forestry enterprises and protected areas. The data presented here are
important for the development of conservation strategies for the brown bear, as
they allow the most favourable environments to be identified and measures for the
protection and management of the park’s territory to be planned.
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Oco0uBoOCTI MomMpeHHs il exoJiorii Beamensi 0yporo (Ursus arctos)
y KapnarcbkomMy HanioHaJibHOMY IPUPOIHOMY MAPKY

Ouexcanap Kucemok, bornanna Kanunuyk, IOpiii MoTpyk

Pesrome. Po3misHyTO MOmmMpeHHs Ta OKpeMi eKoJIoriuHi ocodimBocTi BeaMens Oyporo (Ursus arctos) Ha Te-
puropii Kapnarcekoro HamionaigsHoro npupoanoro napky (KHIIIT) npotsarom 2019-2023 pokis. JocnimkeHHs
6a3yeTbCcsl Ha JAHUX MOJIBOBUX CIOCTEPEIKESHBb Ta aHawi3i poboTu (oromactok. 36ip AaHUX MIPOBOIUIH IHCIIEK-
TOPH BiLAUICHB 1 IpaliBHUKU HayKoBoro Bigainy Ilapky. 3okpema, 3adikcoBaHo 157 BUNaaKiB )KUTTEAISIIBHOC-
Ti Ta IPUCYTHOCTI BeAMES, 3 SIKMX TPU BHIAAKK — Ha (oTomacTku. Pe3ynpTaTté mokasyioTs, mo Oypuil Bea-
MiJb BiJiIa€ NepeBary cepeAHbOBIKOBUM HAacaKEHHAM sUTHHU Ta stnuni (38,7 %). Cnian BeaMens Takox 4acTo
3yCTpPIYalOThCSl Y CEpEeIHBOBIKOBUX HACAJDKEHHSX 3 T'YCTOIO 3IMKHYTICTIO KpoH (26,5 %), 1o MoXe CBiIIUTH
MPO BaXKJIMBICTh T'yCTHX JICIB JUIA BeZMeIiB. Bypuit BeIMinb Biae mepeBary cepeIHbOBIKOBUM HACAXKCHHIM
SUTHHU Ta SUTUI, SIKI CTaHOBIATH 38,7 % Bij 3araiabpHOI KiIbKOCTI BUMaAKIB. Lle Moke OyTH MOB’A3aHO 3 THM, IO
TaKi Jlich 3a0e3MeYyIoTh JOCTAaTHIO KUTBKICTh KOPMY Ta YKPHUTTS JUIsl BeaMeniB. MeHIa KinbKiCTh BUMAAKIB —
1e 3yCTpivi y MOJIOJHX Ta MPUCTHTAI0YNX HacaKeHH:X. Lle Moke OyTH MOB'SI3aHO 3 THM, IO TaKi HACAIKCHHS
Ie He JOCATIIM ONTUMAJIBHOI CTPYKTYpH Uil 3a0e3nedeHHs moTped BenmeniB. HaiiMeHIa KiTbKiCTh BUITAAKIB
BUSIBIICHA Ha MACOBHIAX Ta CiHOXKATAX. MakcuManbHa BUCOTA, Ha sKiil OyB 3adikcoBaHUI BeIMilb, CTAHOBHUTH
1696 M, a miHiManpHa — 745 M. Haii0inpima xinbkicTh crocTepexeHb Oyia 3adikcoBaHa Ha BucoTax 900-—
1000 M (31,2 %), a naiimenie Ha Bucotax 700—800 m (3,18 %). Ha nymky aBTOpIB, 1€ IOB’SI3aHO 3 THM, IO Ha
BUIIMX BHCOTaX HEMae HaceJEeHHX IYHKTIB i (akTop TypOyBaHHS TBapuH € MeHIINM. [IpoaHanizoBaHO mouiu-
PEHHS Ta MiCIlsI 3yCTpiuel 1boro BHAY Ha Teputopii Ilapky 3a ocTaHHi IT’SITh poKiB. B ocTaHHI poKH 4Hceh-
HiCTh BeaMens 3pocia. 1le o4eBHIHO MOB’SI3aHO i3 3MEHIIEHHSIM BIUIMBY JIFOJIel (KOPOHOBIPYCHI OOMEXEHHS,
BIICBKOBHI1 CTaH Ta BiZICYTHICTh OpakoHbepcTBa). Ha manmit wac Ha teputopii Ilapky 3Haxoauthes o 20 oco-
O0uH. TouHy KUTBKICTH BEIME/IiB Ba)KKO BU3HAYUTHU Yepe3 MOABIiHI OOJIKH Ta BiACYTHICTh KOOPAMHALIT MiXK CY-
CIHIMH JIiCTOCTIAaMH Ta IPUPOIOOXOPOHHUMHU TepUTopisMu. OTprUMaHi JaHi € BaXKIMBUMHE I pO3POOKH CTpa-
Teriid 30epekeHHsT BenMmenss Oyporo, OCKUIbKH JO3BOJISIIOTh BU3HAUNTH HAHOLIBII COPUSATINBI cepeIoOBUIIA Ta
IUIaHyBaTH 3aX0/1 3 OXOPOHH Ta yIpaBIliHHA TepuTopieto [1apky.

KntouoBi cmoBa: Benminp Oypuit, Kapnarcekuit HamioHanpHUH Mapk, MOHITOpUHT, GoTtonactki, SMART.

Beryn

BenMins Oypuit (Ursus arctos Linnaeus, 1758) € BUOM 3 TOJApKTHYHUM apeajioM 1 IMAPOKO
MOIIUPEHUH Y TIPCHKUX, JIICOBUX Ta BIIKPUTHX CepeloBUINAx Maixke Ha Bciil [liBHIUHINM miBKy:mi, 1
MPOSIBJISIE 3HAUHY BapiaOEIbHICTh Y €KOJOTIYHHMX, TeHETHYHUX, MOBEAIHKOBHX 1 MOP(OIOTIIHHX
acniekTax [Marciszak et al. 2022].

I1i BenuKi XMKaKW MOTPEOYIOTh 3HAYHUX TEPUTOPIH IS MIATPUMKH TOIMYJIAIIH, IO YacTo TpH-
3BOJIUTH 10 KOHQIIIKTIB 3 JI0ibMU [Popescu et al. 2017; Kaczensky et al. 2013a]. Po3BUTOK JXUTIIO-
BUX 30H, TYPUCTUYHHUX iHPPACTPYKTYP Ta TPAHCIOPTHUX MEPEK MAE CYTTEBUH BILIMB HA MPHUPOIHE
cepeioBUIlle Oyporo BeaMmells, 0 MPU3BOAUTH 0 (parMeHTallii Horo cepeaoBHUIa 1 MOXKIMBOTO
3menmeHns nomynsnii [Kaczensky et al. 2013b]. Lle mMoxxe mpu3BeCTH 10 iHOPUIMHTY Ta 3aBIATH
30UTKIB CUTBCHKOMY TOCIIOIAPCTBY, a TAKOXK CTBOPUTH 3arpo3u s Oesmeku moxaei [Kaczensky et
al. 2013a].

3axucT BenMmeast Oyporo Mae BUCOKHUN MPIOPUTET Y OUTBIIOCTI €BPONEHCHKUX KpaiH, 1e po3po0-
JISIOTH 3aX0/W KOMIIGHcalii Ta cTparterii yrpasiinHsa kKoH¢umiktamu [Psaralexi ef al. 2022; Kaczen-
sky et al., 2013a]. YkpaiHa, 3rigHo 3 [lepenikoM BuaiB, 3aHeceHUX 10 YepBOHOT KHUTH, OypHil Bel-
MiZb € 3HHKaroguM BuaoM (2021), mo migkpecioe HeoOXiTHICTh €(EKTHBHOTO MOHITOPHHTY Ta
OXOpOHH. BHKOpHCTAaHHS CydaCHHX METO[IB, TaKHX SIK ()OTONMACTKM 1 HporpamHe 3a0e3MeueHHs
Spatial Monitoring and Reporting Tool (SMART), cTtae HE0OXiTHOIO CKIIQJIOBOK HAYKOBHX JIOCIi-
JDKEHB Ta CTPATETIH yIpaBIiHHS s 30epeskeHHs Oyporo BeAMeE s Ta IHIIUX PiAKICHUX BUIIB.

®doTOMACTKU TO3BOJISIOTh OTPUMATH iH(OOPMAIIIIO PO BeaAMEAiB 0e3 0e3MocepeHOro KOHTAK-
Ty, IO MIHIMI3Y€e CTpeC I TBApHH i 3a0e3medye OLTBIT MPUPOAHY HOBEAIHKY i 9ac JOCIiIKSHHS.
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3aBskK (OTOIMACTKAM MOXIIMBO BiJICTEXKYBaTH MirpauiiiHi MapuipyTH BeIMEIIB Ta BUBYATH iXHIO
COLalIbHY CTPYKTYpY, L0 CIPHUSAE KPalOMy PO3YMIHHIO IXHBOI €KOJIOTII Ta CIpHsie 30epexKeHHI0
Buny [Delisle ef al. 2021; Green et al. 2023; Kanazawa et al. 2024]. SMART € notyXHUM iHCTpY-
MEHTOM JJIsl MOHITOPHHTY Ta YHpaBIiHHS IPUPOJHUMH PECYpPCaMH, BKIFIOYAIOYH JOCIIUKEHHS pijl-
KICHUX BHJIB, 1 J03BOJIsIE 30Mpaty, 30epiraTi Ta aHali3yBaTH BEIMKiI OOCSITH JaHUX MPO BEAMEIB.
Ile nmo3BoJsie BUBYATH TEPUTOPIi, SKI YaCTO BHUKOPHUCTOBYIOTHCS BEAMEISAMH, Ta iXHI Mirpariiai
Mapuipytu [Cronin et al. 2021].

MoHITOpUHT TIOMYJIALN BeaMens Oyporo y KapraTcbkoMy HalliOHaIbHOMY MPHPOJHOMY ITapKy
(KHIIIT) € BaXIMBUM THCTPYMEHTOM JUISl pO3POOJICHHS CTpaTeriii 30epeXeHHs 1 yNpaBIiHHS M
BHJIOM, & TAaKOX JJIs1 3a0e3eueHHs Oe3MeKr MEIIKaHIiB PerioHy.

Marepiaau Ta MeToaH

Kapnarcekuii HaIliOHATBPHUH TPUPOJHMIA MApK pO3TalloBaHWA Ha TepuTopii IBaHo-DpaHKiB-
chKO1 00sacTi Ykpainu i 3aiimae mionty 50,5 Trc. Ta, 3 skux 38,3 THC. ra 3HaXOIATHCS B MIOCTIHHOMY
kopuctyBaHHi. [lapk mpocTsaraerbes Ha 55 KM 3 IiBHOYI Ha MiBAEHb 1 Ha 20 KM i3 3aX0[y Ha CXiJ.
Bimemia yactuna Ilapky po3rtamopana Ha Bucotax Big 500 g0 2000 m; HaiiBuma ropa — ['oBepia
(2061 m). KHIIII po3Mitiennii y HaliBUIIMX ceKTopax YOopHOripchKoro Ta IopranchKoro MacHBIB.
OcHOBHa YacTHHA NapKy BKIIoYae BepXiB's piuku [IpyT Ta i mpUTOKY, a iHIIA YacTHHA 3HAXOUTHCS
B Oaceiini YopHoro Uepemorry.

30ip 1aHMX IPOBOAMIM IHCIEKTOPH BiAJINEHb 1 MPalliBHUKK HayKoBoro Bigainy Ilapky. Moni-
TOPHHT 3/iIICHIOBaIN HE3aJIe)KHO BiA MOpU POKy Ha BCii Teputopii Ilapky. 3 2019 no 2021 pix Bu-
3HAYEHHsI MICIS 3YCTpid4i UM KUTTEMISUTLHOCTI BHIY BH3HAYAIOCS 3a JIOTIOMOTOK KBapTajabHO-
BUJUIBHOI CITKH, Jie BKa3yBalUCsl HOMEp KBapTaly i BuAiLy. g nonaneiioi o6poOku 11i naHi Oynu
NepeBe/ieH] y BIATOBIIHI KOOpAMHATH 1 3aHeceH] 10 6a3u gaHux SMART. 3a 2022 i 2023 36ip na-
HUX BinOyBaBcs 3a gonoMororo nporpaMd SMART. MoHITOpUHT BeH 3a TAKMMH KaTerOpisMU Ja-
HUX: CITOCTEPEIKEHHS CaMOT0 3Bipa, peeCTpallii CIIiJIiB, MTOCIIITy, MEPTBUX TBAPHH, FOJIOCY, CXOBAHOK.

OO0tk 3a TOMOMOror (HOTOMACTOK 3MIMCHIOBAIM MPOTITOM JBOX OCHOBHHX MOHITOPHHTOBHX
CE30HIB — 3UMOBHH (3 MepIIoro TpyIHs MO TMepiie KBITHS) Ta JITHIH (3 MepIIoro YepBHS IO Mepiie
JKOBTHS). 3arajioM B 00HIBa CE30HU BUKOpUCTOBYBaX 10 40 (oTOMACTOK, sSIKi OyJI0 PO3MOALICHO IO
Bciit Tepuropii ycranosu: 20 onuanns «Cuddeback E3y», HamamroBannx Ha pexxuM 3HOMKH «()OTO»
3 MiHIMaNBEHUM iHTEpBaoM pobotn narumka pyxy; 20 omuannb «UO Vision GLORY LTE», nana-
IITOBaHUX HA PEXXUM 3HOMKH «Bi/Ie0» 3 MiHIMAJIILHUM 1HTEPBAJIIOM POOOTH JIaTYUKA PYXY.

Ilix yac 3UMOBOTO MOHITOPHHTY (POTONACTKH BCTAHOBJIIOBAJIM HAa TEPETHHAX CTEKOK 1 Oyiw
HarmpaBlieHi O6e3mocepeHb0 Ha Miclsl HMOBIpHUX mepexoaiB. Bucora posramyBanus — 1,5 m. JIiT-
Hill MOHITOPUHT 37iiCHIOBABCS 3a METOJMKOIO MOALUTY TepuTopii [Tapky Ha yMOBHI KBaJgpaTH po3Mi-
pom 2,5 x 2,5 KM, B IEHTpax SKHX po3MilryBaincs (GoTomacTki Ha BUCOTI 50 cM, pH bOMY NIpHIIa-
nu Oyu HalpaBJIeHi CTporo Ha miBHIY. IIpoTsirom 060X Ce30HIB KaMepH MOHTYBANIX Ha BifCTaHi 2—
10 M Bix MMOBIpHHX MICIb IPOXOAY 3Bipa, 3aleXHO Bifl peiabedy Ta POCIMHHUX YMOB MiCIls BCTa-
HOBJIeHH:. Cxemy posMinieHHs (otonactok Ha Tepuropii KHIIII npencrarieno Ha puc. 1.

s BU3HAYEHHS BHCOTH JUISHOK HaJI PIBHEM MOPs, Ha SIKUX 3yCTpidajvcs BEAME i, BUKOPHC-
TOBYBaJIM KoopauHat, orpuMani 3 mporpamu SMART. Li koopaunatu Oynu BBeneni y Explore
Google Earth, mo q03BoMII0 TOYHO BH3HAYUTH BHCOTY HAJI PiBHEM MOPS KOXKHOI TOYKH 3yCTpidi.
[Tics nporo BUCOTH OyNIW MpPOAHATI30BaHI I BUSBJICHHS Jlialla30HIB BHCOT, Ha SKUX HaldacTilie
peecTpyBaIH BEAMEIB.

OCHOBHI THUIIM €KOCHCTEM Ta BIiKOBI TPYNH JICOBHX HACa/DKCHb OyaM BH3HAYCHI 3a NAHUMHU
MPOEKTy opraizarii Kapmarcpkoro HarioHaJIEHOTO MPHPOAHOTO MapKy. JJst 3icTaBieHHS KOOPIH-
HAT MicCIb 3yCTpiueii BeMeAs 3 THIIAMH €KOCHCTEM Ta BIKOBHMU I'pYIaMH JIICOBUX HACaKEHb BU-
kopucroByBajiacs nporpama QGIS (Quantum Geographic Information System). Ils mporpama go-
3BOJIMJIA IHTETPYBATH Ta aHANI3yBaTH T'€OMPOCTOPOBI JIaHi JJisi OiIbIIl TOYHOTO BU3HAYEHHS €KOCHUC-
TEMHHX XapaKTePHUCTHK MICIIb IepeOyBaHHS BEIME]I.
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Pe3yabTaTi Ta 00roBOpeHHs

3a mepiox MOHITOPHHTY 3a(dikcoBaHO 157 BUMAIKIB )KUTTEMISIIBHOCTI Ta IPUCYTHOCTI BEIME S
Oyporo, 3 HUX TpH BUTIAIKH 3a(ikCOBaHO 3a JOMoMoror (otonactok. Po3nomin ciimie 6yporo Bea-
MeJIs TI0 MPUPOIOOXOPOHHKUX HaykoBo-mociimaux BimminenHsx ([TH/IB) IMapky mpencraBieHO B
Tabi. 1. Sk ciinye 3 UMX JaHUX, HAWOUIbLIA KUIBKICTh BUMAJAKIB JKUTTEMISUIBHOCTI BeAMENs BiaMi-
YyeHa Ha xpebTax y HopHoropi, MeHIIe y cepeHii yactuni [1apky.

3a JaHuMHU JOCIIPKEHb MONEPeAHIX POKIB BeAMib Oypuil BusiBIeHUN Ha TepuTopii JXKeHelpko-
ro, [oepisiHebkoro, ITipicHiBeskoro i Bucokoriproro ITH/B (nani 3a 2001 p."). 3a mepiox MoHi-
TopuHTy Ha TepuTopii JKenenpkoro [TH/IB He BUSBICHOTO KOIHOTO CIITY.

KinmpkicTs 3ycTpiueii 3a pokamu MpeacTaBieHo B Tabm. 2. 3 WX JaHWX CIIAYE, 10 OCTaHHI POKH
YUCENBHICTh BeAMes 3pocia. Lle oueBuaHO MOB’s3aH0 i3 3MEHIIICHHSM BIUIMBY JIoAel (KOPOHOBI-
pycHi 0OMeKeHHs1, BINCBKOBUI CTaH Ta BIICYTHICTh OpakoHbepCTBa). KapTu po3nofiny peecrpariil
BeAMeNd 3a pokax Ha Teputopii Ilapky mpezncraeieni Ha mamax (puc. 1). SIk BHIHO, 3 HaBeIEHHX
MaTepiaiiB BeAMinb OypHil HailuacTime 3yCTpiYaeThCs y CEpeAHId YaCTHHI MapKy y CepeHbOMY Ha
Bucortax 1000 M H.p.M. Ta BUCOKOTIpHHUX, MaJIO Bi/IBiIyBaHUX TEPUTOPLIX.

IIpotsrom ycboro mnepioay 3adikcoBaHO 8 BHIAIKIB O€3IIOCEPETHBOTO CIIOCTEPEKECHHS CCaBIIS.
VY 2019 p. Ha Teputopii Bopoxtsracekoro ITH/IB Oyio nBa Bunaaku. Y 2020 porti 3aikcoBaHO OTHY
3ycTpiu y Bucokoripuomy ITHJIB. ¥V 2023 poui croctepexkeHHs BinOymnocs Ha Tepuropii TaTapiBch-
koro ITH/IB, Takox 3a gomomororo ¢oronactok 0yiio 3agdikcoBaHO BeAMEs Oyporo Ha TEpHTOpIi
[TimmicHiBchkoTO, Bricokoripaoro Ta buctpenskoro I[TH/B (puc. 2).

5
E A
IS -
P .
- o
<\j>/ . P
) o
4. 1
S o4
s <’
~ Y
f JA/
=g Y
e
)/. <
)'.
g . 3
hY S~
L -h’;
. Vo 4

2019 2020 2021

Puc. 1. Posmoxgin wmicip
peectparii BenMmens Gyporo
(Ursus arctos) Ha TepuTOpii
Kapnarcskoro HIIIT 3a po-
kamu (2019-2023). Ha xapTi
MpaBopyd TOKAa3aHO MicCLs
PO3MileHHs (hOTOMACTOK.

Fig. 1. Distribution of brown
bears (Ursus arctos) regis-
tration sites in the Carpathi-
an NNP by years (2019-
2023). The map on the right
shows the locations of cam-
era traps.

! Jlitoruc npupomm KHITIL. Kaura 15 (2001). JlepxaBuuii o6mikouii Homep 0201U5690 B VkpIHTEL
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Puc. 2. ®parment Bineo 3 GoTomacTky, sika 3adik-
cyBana BenMmens Oyporo Ha Teputopii Bucokorip-
Horo BiaaineHss [apky.

Fig. 2. A video screenshot from a camera trap that
captured a brown bear in the Vysokohirnyi depart-
ment of the park.

Tab6mums 2: KinpkicTb 3ycTpideit Oyporo BeqMens Mo pokax

Table 2. Number of brown bear sightings by year

Pix 2019 2020 2021 2022 2023
KinpkicTh BUIIAAKiB 37 22 28 25 45

Tabmuus 1. Po3noain BUNaaKiB sKUTTEAISITBHOCTI Oyporo BenMmens o BimaiieHHsM Kapnatcekoro HITIT

Table 1. Distribution of brown bear sightings in the Carpathian NNP by departments

Bigninenns (ITH/IB)* | Bunankis Bigninenns (ITH/IB)* | Bumankis Bigninenns (ITH/IB)* | Bumankis

Buctpenbke 49 BopoxTtsHchke 31 TarapiBcbke 15
Bucokoripae 19 ToBepnsiHCHKE 15 YopHoripceke 10
BoponeHkiBCbKe 8 IligmicuiBcbke 8 Henopanik [Mapky 2

* YKonmHoi 3ycrpiui y BigaineHHsx JKenenpke, S10myHenpke, SIMHSHCBKE, SIpeMuaHCBKe.

JocnimkeHHs 1HO3eMHUX BUSHHUX ITOKA3aj0, 0 OypHid BeIMihb TPUMAETHCS IO HACEICHUX ITy-
HKTIB Orokde Hixk Ha 10 kM [Barton et al. 2019]. Bukopucroyroun QGIS, Mu BU3HAUMIIH, 1O HAK-
OMVOKY1 CITiZI BeMEIsl 3HAXOAMITUCS Ha BijicTaHi 175 M Bill )KUTIOBOTO OyJIMHKY.

IIpoTsirom mepioxy DOCHIIPKEHHS CIIIU SKUTTEAISIBHOCTI Oyporo BeaMmens Oyiu BUSIBIEHI Ha
pi3HuX BUcOTax. [laHi MOXHa NepernaHyTH B Tabi. 3. JlaHi crocTepeskeHb MOKa3y0Th, 110 HAWHIIK-
Yya BHCOTA, Ha sKiii OyB 3adikcoBaHWil Oypui BemMiib, CTaHOBUTH 745 M (28.10.2023), a HaiiBu-
ma — 1696 m (7.05.2021). Maiike aHaNoOriyHi JaHi HaBeJIEHI y JOCTIDKCHHAX PYMYHCBKUX HayKO-
BIIiB, SIKi JIEMOHCTPYIOTh, III0 BEAMiJb OypHil MiJHIMaBCA Ha BUCOTY mpuOin3HO 1634 M, a MiHIMa-
JIbHA BUCOTA, Ha SIKY OITycKaBcs BUT, Oyna 234 M [Pop et al. 2018].

Ha puc. 3 mpezncrasieHo rpagivyHe BigoOpakeHHsI YacTOTH 3ycTpideil Oyporo BeaMens Ha pis-
HUX BUCOTaX, IO JI03BOJII€ HAOYHO OIIHUTH PO3MOJT IIMX 3YCTpidel Mo BUCOTaX. K BUAHO 3 IUX
JaHUX, HaJacTile BenMens: Oyporo MokHa 3yctpiuatu Ha Bucotax 900-1000 m (31, 21 %), a Haii-
MeHIre Ha Bucotax 700-800 m H. p.m. (3, 18 %). Mu nymaeMo, 1110 11€ 3 TUM IO Ha BUIIUX BUCOTaX
HE Ma€ HACENEHHUX MyHKTIB 1 MeHIIMH (akTop TypOyBaHHS TBapuH. JleTaabHUN aHaIi3 MOMUPEHHS
Oyporo BemMmenst Ha Teputopii Kapnarcekoro HIIIT nokasas, 1o cinijiv TBapuH HaigacTime 3yCcTpi-
YaJucs y JTiCOBUX MacHBaX, MOOIH3Y TipChKUX MOTOKIB Ta PidoK (Tadi. 4).

2000
]

Puc. 3. I'padiune BimoOpakeHHs 4acTOTH 3ycTpiueil
oyporo Benmens (Ursus arctos) Ha pi3HHX BHCOTax y
Kapmarcekomy HIIIT (2019-2023 pp.). Bice abermec —
MOPSZIKOBHH HOMEp 3alucy, BiCh OpJIMHAT — BHCOTA
HAJI piBHEM MOpSL.

1500 -

Fig. 3. Graphical representation of the frequency of

meetings of brown bears (Ursus arctos) at different

altitudes in the Carpathian National Park (2019-2023).

(U ‘ ‘ ‘ ‘ ‘ ‘ ‘ Abscissa axis: current number of records; ordinate axis:
121 41 61 &1 101 121 141 height above sea level.
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Ta6mur 3. Po3noain BUNaakiB )KUTTEAISIIBHOCTI BeiMe sl Oyporo 3a BUCOTOIO HaJl piBHEM MOPS

Table 3. Distribution of brown bear sightings by altitude

Bucora Bunazkis % Bucora Bunankis %

745-800 5 3,18 1100-1200 15 9,55
800-900 21 13,38 1200-1400 22 14,01
900-1000 49 31,21 1400-1745 13 8,28
1000-1100 32 20,38 Pazom - 100,00

Ta6mums 4. Exocncremu Ta rpymnu BiKy JIICOBHX HAacaJDKEHb, B SIKMX OYJIM BUSBIICHI CIIJH BeaMes Oyporo

Table 4. Ecosystems and age groups of forest stands in which brown bear tracks were found

OCHOBHI THII I'pynu Biky micoBux JlomaTkoBi BioMOCTi Kinpkicts | Bincotox
€KOCHCTEM HacakeHb BUMAJKIB | BUMAJKIB
SlnvHa, SIS MOJIOTHSIK 3 HE3IMKHCHUMH KPOHAMU 4 2,58
—— 3 3IMKHEHHMH KPOHAMH 17 10,96
cepeHbOBIKOBI 3 HE3IMKHEHUMH KPOHAMU 60 38,71
—— 3 3IMKHEHHMH KPOHaMHU 41 26,45
—— HacamxeHHsS Ha CHpUX 1 MOKPUX TPyHTaxX 1 0,65
MPUCTUTAIOY1 HacamxeHHs Ha cyxux? IpyHTax 8 5,16
—O— HacakeHHsI Ha CHPHUX 1 MOKPUX IPYHTax 1 0,65
CTHUIJI Ta IEPECTUTAIodl  —«»— 1 0,65
By, aBip cepeHbOBIKOB1 3 HE3IMKHEHUMH KPOHAMHU 4 2,58
—— 3 3IMKHEHHMH KPOHaMHU 1 0,65
HPUCTHIAI0Yi —— 2 1,29
Ocuka, BinbXa cipa  CTHIII Ta nepecturarodi  HacamkeHHS Ha CHPUX 1 MOKPHUX IPYHTax 1 0,65
YarapHuku CepeHBOBIKOBI - 2 1,29
MPUCTUTAIOY1 - 4 2,58
IMacosuma - - 6 3,87
Cinosxari — - 2 1,29
Pasom - - 155 100,0

3rigHO 3 JOCTIDKCHHSIMH B 1HIIUX perioHax, 30kpemMa B YOpHOOHMILCHKIN 30H1, BEAMIIL OypHid
4acTO 3yCTPIiYaeThcd B JIiCaX 3 BEIMKOIO KUIBKICTIO MOBATEHUX JAEPEB Ta y CTUIIIHX TIpaboBO-
nyooBux Ta ocukoBuX Jicax [Gashchak et al. 2016]. OnTuManbHUM cepeloBHIIEM AJs Oyporo Be-
MeJIs € JIiCOBi ekocucTeMu. Haibinpia KUTBKICTh peecTpallii ciliaiB BeaMens 3adikcoBaHa y BOJIO-
rux OyKOBO-SUTMIIEBUX Ta CMEPEKOBO-OYKOBHX Jiicax. Y ripcbkoMy mMacui [opran Beamiap Haifuac-
Tillle 3yCTPIiYaeThCs Y BOJIOTUX KEIPOBUX JIicax, a y BUCOKOrip’i Kapmat — y BOJOTMX BHCOKOTIp-
HUX CMEPEKOBHX Ta ripchbKOCOCHOBUX Jticax [Dykyy & Shkvyria 2015].

3 pe3ynbTaTiB, HaBEelIEHUX Yy TaO. 4, BUIHO, 110 BeAMiab Oypui Bijlae mepeBary cepeaHbOBi-
KOBHMM HAaCaKCHHSAM SUIMHH Ta UKL, SKi CTAaHOBIATH 38,7 % Bij 3arajbHOI KIILKOCTI BUIaaKiB. Lle
MOJKe OYyTH IOB’S13aHO 3 THM, IO TaKi JIiCH 3a0€3MeUyI0Th JOCTATHIO KUTBKICTh KOPMY Ta YKPUTTS
JUIs BeaMmeniB. Takok 3HA4Ha 4acTUHA BUMAIKIB (26,5 %) QikcyeThcsl y cepeHhOBIKOBUX Haca-
JOKCHHSIX 3 3IMKHYTICTIO KPOH, 1[0 MOX€E CBITYUTH PO BaXIIUBICTh TYCTUX JICIB JIJISl BEIMEIB.

Iopsin 3 TUM, BiAMi4€HO MEHIY KUTBKICTh BUIIAJKIB Y MOJIOJMX Ta MPUCTUTAIOYMX HACAKEH-
Hsx. Lle Moske OyTH MOB'SI3aHO 3 THM, IO TaKi HACAIPKEHHS I HE TOCATIIN ONTHMAIIBHOI CTPYKTYPH
11 3a0e3nedeHHs noTped BeaMeniB. Takoxk He3HaYHA KITBKICTh BUITAJIKIB BHSBJIEHA Ha ITACOBHIIAX
(3,9 %) Ta cinoxatsx (1,3 %), mo CBIAYUTH PO HU3BKY NIPUBAOIUBICTH TAKUX €KOCHUCTEM I Oy-
poro Benmens. IlepeBakHa KITBKICTH CIifiB BenMmens 3adikcoBaHa MOONN3Y TipCBKHUX IHOTOKIB Ta
PpidOK, 110 BKa3ye Ha BaXJIMBICTh BOJHUX PECypCiB /Uit faHoro BUAy. CIily Ha JIyKax Ta B YarapHH-
KaxX BHSBIBUINCS 3HAYHO Diflle, IO MOXKE CBIIYHTH PO Te, IO TaKi CEpeOBHIIA HE € OCHOBHUMHU
JUTS TiepeOyBaHHS BEIME/IIB.
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¥ Kapnarcskomy HIIIT npotsirom 1987 mo 1992 poxu obnikoBano 5-9 Benmenis, a 3 1994 no
1999 poxu — 9-11 ocobun [Kyseliuk 2000]. Ha manuii uac, 3a OLiHKaMu aBTOPIB, HA TEPUTOPIi
[Tapky mMemikaroTh 10 20 0coObuH. YUCENBHICTD OIIHEHO MUISIXOM €KCTPAITOJIALIT Ta aHaTi3y MOTaHUX
JaHuX crioctepiradyamu. [Ipu mpoBeneHi aHaii3y BpaxOBYBAINCH OCOOJIMBOCTI penbedy TepUTOpii,
OJIU3BKICTD MPOXKHUBAHHS JIOJEH Ta CITKY TYpPUCTUYHUX MapIIpyTiB IO Tepuropii. TOUHy KiJIbKiCTh
BEJIMEIIB BaXXKO BH3HAYMTH 4epe3 MOABiHHI 00miku (0OJIKM OMUH 1 THX CaAaMHX TBApUH PI3HUMHU
OOJIIKOBISIMU 200 Ha PI3HUX JUISHKAX) Ta BIACYTHICTh KOOPAUHALIT MDK CyCIIHIMHU JIiCTOCHAMU 1
MPUPOJOOXOPOHHUMH TEPUTOPIIMH.

IHopsiku

ABTopH BIsTuHI npaniBHEKaM Ciry:kOu ep>kaBHOT OXOPOHH Ta NpariBHUKaM HaykoBoro Bimminy KHIIII 3a cipustaas
y IPOBEICHHI AOCTIKEHHS.

Hexnapanii

dinancyBauHs. JlocmimKeHHS MPOBEIEHO B paMKax BHKOHaHHs Hporpamu Jlitomucy npupoan Kapmatcekoro
HIIII 3a paxyHOK OI0/DKETHHX KOIUTIB, a TaKOX NpH (iHaHCOBIH miaTpumni PpaHk(dypTCHKOTO 300JI0TIYHOTO TOBA-
puctBa (Himeuunna) ta 'O «Global conservation» (CLLLA).

Kon¢aikT iHTepeciB. ABTOPH HE MAalOTh KOIHUX KOH(IIIKTIB iHTEPECiB, SIKi MOTJIM BIUIMHYTH Ha 3MiCT CTaTTi.

[oBomxenHs 3 MmaTepianom. JocmimKkeHHS MPOBEICHO 3 JOTPUMAHHIM BUMOT YHHHOTO 3aKOHOJIABCTBA YKpai-

HU 1[0JI0 pOOOTH Ha TEPUTOPIi 3aMOBITHUX 00’ €KTIB 1 1010 POOOTH 3 )KUBHUM MaTepiaioM.
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Abstract

Niche modelling of species has become increasingly important in the context of
accelerating climate change and anthropogenic impacts on the biosphere. One such
tool for predicting the potential distribution of species is the maximum entropy
method (MaxEnt). This method is particularly valuable when working with biodi-
versity data collected from herbaria and museum collections, as such data typically
only contain information about where a species has been recorded, rather than
where it is absent. It is precisely this feature of MaxEnt that makes it an indispen-
sable tool for biodiversity research based on historical data. This allows for the
reconstruction of historical species ranges, the detection of changes in their distri-
bution, and the forecasting of future trends, namely the prediction of potential
ranges, the assessment of the impact of climate change and anthropogenic pressure,
and the development of effective biodiversity conservation strategies. This article
provides a brief overview of the MaxEnt software’s operating principle, its capabil-
ities, and limitations. In particular, it analyses the impact of data quality on model-
ling results and considers various approaches to assessing the importance of eco-
logical factors for species distribution. One of the key issues discussed in the article
is the problem of sampling bias. Sampling bias arises because data on the presence
of species are often collected non-randomly and depend on the accessibility of the
locality, the interests of researchers, and other factors. This can lead to distortions
in modelling results. Various methods can be used to correct these biases, such as
the bias grid method and the background points method. Another important aspect
is the choice of the territory for the background sample. It should be taken into
account that when using projections where cells have different areas, MaxEnt may
give incorrect results. The article also emphasises the need for cautious interpreta-
tion of modelling results. Assessing niche models solely based on AUC (area under
ROC curve) can be misleading, therefore, for a more reliable assessment of varia-
ble importance, it is worth supplementing it with permutation importance and the
jackknife method. Examples of modelling for various groups, including mammals
of the Ukrainian fauna, were considered.

Cite as

Novoseltseva, Y. 2024. Species distribution modelling using MaxEnt: overview
and prospects. Theriologia Ukrainica, 28: 102—112. [In Ukrainian, with English
summary]

© 2024 The Author(s); Published by the National Museum of Natural History, NAS of Ukraine on behalf of Therio-
logia Ukrainica. This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (CC BY-SA 4.0), which permits unrestricted reuse, distribution, and reproduction in any medium, provided
the original work is properly cited.


https://orcid.org/0009-0005-0095-7069

Species distribution modelling using MaxEnt: overview and prospects 103

MopenoBaHHsA nomupeHHs: BUAIB 3acodamu MaxEnt: orusia i nepcnekruBu

10aia HoBoceabneBa

Pesrome. MozemoBaHHs €KOJOTIYHIX HIIll BUIIB Ha0yBa€e Bce OLTBIIOT aKTyalbHOCTI B KOHTEKCTI 3pOCTAI0UNX
TEMIIiB 3MiHH KJIIMaTy Ta aHTPOIOT€HHOTO BIUIMBY Ha Oiocdepy. OIHHM i3 TaKUX IHCTPYMEHTIB JJIs TPOTHO3Y-
BaHHS MOTEHIIIHHOTO apeay BUAIB € MeTox MakcuMaibHOi eHTpomii (MaxEnt). Llelt Meton ocoOmiBo LiHHUHA
mig 9ac pobOTH 3 JaHUMH PO O10PI3HOMAHITTS, 310paHIMU B repOapisix Ta My3eHHHUX KOJEKIisSX, OCKUIBKU TaKi
JlaHi, K IPaBHJIO, MICTATH iH(GOPMAIIiIO JIUIIE PO Micus, Ae BUI OyB 3apeecTpOBaHUM, a HE PO MICIIsI HOTro Bi-
ncytHocti. Came Taka ocobnuBicTs MaxEnt — poOuUTh fioro He3aMiHHUM 1HCTPYMEHTOM JUI JOCIiIKEeHHS 0io-
PI3HOMAHITTS Ha OCHOBI ICTOpHYHHX JaHUX. Lle 1ae 3Mory peKOHCTpYIOBaTH iICTOPHYHI apeasld BUIiB, BUABIATH
3MiHHM B IXHBOMY NOIIUPEHHI Ta IPOTHO3yBaTH MalOyTHI TEHIEHI], a came mependavyaTH NOTEHLIHHI apeay,
OLIIHIOBAaTH BIUIUB KJIIMaTHYHHUX 3MiH Ta aHTPOIIOTCHHOTO THCKY, & TaKOXX pO3poOisiTH e(eKTHBHI cTpaTerii
30epexxeHHs OiopisHOMaHiTTS. CTaTTs MpUCBSYeHa KOPOTKOMY PO3IIIAY NPUHIMITY poboTH porpamu MaxEnt,
ii MO>KIIMBOCTE# Ta 0OMekeHb. 30KpeMa, aHaIIi3yeThCS BIUIMB SKOCTI JaHUX HA Pe3yJbTaTH MOJCIIOBAHHS, a Ta-
KOXX PO3TIISIAI0THCS Pi3HI MiAXOAM J0 OIIHIOBAHHS BaXKJIIMBOCTI CKOJIOTIYHUX (DAKTOPIB I PO3MOILTY BUY.
OpHUM i3 KITIOYOBUX MUTaHb, 0 PO3TIIAAAIOTECS B CTATTi, € MpobiaeMa 3MileHHs BUOIpKHU. 3MILIeHHS BUOIPKH
BUHHKAE Yepe3 Te, IO JaHi Ipo MPHUCYTHICTH BUIIB YaCTO 30MPAIOTHCS HE BUMAJKOBHM YHMHOM, & 3aJI€XKAaTh Bif
JIOCTYITHOCTI MICIIEBOCTI, iIHTEpECiB AOCIIAHUKIB Ta IHIIHNX (akTopiB. Lle Moke IPU3BECTH A0 CIIOTBOPEHHS pe-
3yJbTaTiB MOAEMIOBaHH. [ KOopeKii X 3MileHh MOKYTh OyTH BUKOPHUCTAHI Pi3HI METOIH, TaKi SIK METOL
CITKM 3MIIlIEHb Ta METOJ ()OHOBUX TOUYOK. |HIIMM Ba)KIIMBUM aCIEKTOM € BUOIp TepUTOPIi s GOHOBOTO 3pa3-
ka. HeoOxizHO BpaxoByBaTH, IO IPH BUKOPHUCTAHHI HPOEKIiH, Ie KIITHHKA MafoTh pi3Hy 1oy, MaxEnt mo-
JKE JIaBaTH HEKOPEeKTHI pe3ynbraTtd. CTAaTTd TakoX HAroJIonrye Ha HeoOXigHocTi oGepexHol iHTepmperanii pe-
3ynbpTaTiB MojenmtoBaHHA. Orninka Mozeneit Him BuxiouHo 3a AUC (mnoma mig ROC-kpuBoio) Moxe OyTn
OMaHJIMBOIO, TOMY JIJIsI OUTBII HaAiHOT OLIHKM 3HAYMMOCT] 3MiHHUX BapTO JOTIOBHIOBATH il MOKa3HUKAMH BaXK-
JIMBOCTI MEpecTaHOBKU Ta MeTooM jackknife. Po3rmsHyTo mpukiaan MOIETIOBaHHS MIOIO Pi3HUX TPYIL, 30Kpe-
Ma i ccaBLiB GayHH YKpaiHH.

KnrodoBi cnoBa: mozaens Maxent, aHami3 reorpadiuHux apeatis, GakTOpu cepeoBHIIA.

Beryn

MopentoBaHHS ITOUIMPEHHS BUAIB € MOTYXHUM IHCTPYMEHTOM y CydacHii ekosorii ta 6ioreor-
padii. BoHO nmae 3Mory mporHo3yBaTH 3MiHU apealiB BUAIB Y BiAMNOBib Ha KJIIMAaTHYHI 3MiHH, aH-
TPOITOTEHHHIA BIUTMB Ta iHII (akTopu. OHAK, TOYHICT TAKUX MOJICNICH 3HAYHOIO MIpOIO 3aJICKHTh
BiJl SIKOCTi Ta IOBHOTH JAHUX, II0 BUKOPHCTOBYIOThCS. KimacuuHi MeToin MOJIEITIOBaHHS MTOIIHPECH-
HS BUJIIB 3a3BUYail 6a3yI0ThCS Ha JaHUX MPO IMPUCYTHICTH Ta BiACYTHICTh BUAIB y TIEBHUX JOKAIiSIX.
i naHi nar0Th 3MOTY BUSIBUTH acoIliamii MK MOIIUPEHHSM BUIY Ta CKOJOTIYHHMHU (haKTOpaMH,
TAaKUMH SIK KITIMaT, penased, THI rpyHTy Tomo. OfHaK, TaKui MiAXia Mae meBHi oOMexeHHs. [Hpop-
Mallist Ipo BiICYTHICTh BUy B IIEBHIN JOKaMii 9acTo € MEHII Ha/ii{HO0, HIX JaHi Ipo HOro MpUCyT-
HiCTh. Lle OB ’sA3aHO0 3 THM, 1110 BiJICYTHICTh BUIY MOKE OYTH HACJIIIKOM HE JIUIIE BiJICyTHOCTI Bif-
MOBITHUX YMOB, aJie i HeIOCTaTHLOI BUOIPKH, MOMIUIOK y BuzHaueHHi Tommo [Elith et al. 2011].

3 orysmy Ha 3a3HaveHi OOMEKEHHS, B OCTaHHI POKH 3’ SIBIJIHCS HOBI METOIU MOJICIIOBAHHS T10-
IIMPEHHS BHUIIB, 5Ki 0a3yIOTHCS BUKIIOYHO HA JAHHUX MMPO MPUCYTHICTH BUAIB. OCOOIMBE 3HAUCHHS
1Ie Mae JIs My3eHUX KOJIEeKIIii Ta repOapiis. 111 yctaHOBH 30epiratoTh yHIiKalbHI JJaHi PO MUHYJIE
Ta cydacHe 0i0pi3HOMAHITTS, SIKi MOXYTh OYTH BUKOPHCTaHI Il PEKOHCTPYKIIIT iCTOPUYHIX apeaiB
BHJIIB, BUSBJICHHS 3MiH Y IXHROMY IOIIMPEHHI Ta MPOTHO3yBaHHs MaiOyTHIX TeHmeHuid [Phillips &
Dudik 2008]. OmHuM 13 TaKuX METOMAIB € METOJI MakcUManbHO1 eHTpomii — MaxEnt [Phillips ef al.
2006]. MaxEnt — 1ie mporpamue 3a0e3NeueHHs, sIKe 3aliMae CBOE MicIle cepell JijepiB B aHali3i
pO3MONiTY BUAIB Ta iX B3aeMomii 3 0i0- 1 TeoKITIMAaTHYHUME TpanieHTamu. Kpim miei mporpamu, ic-
HYIOTh W IHII BiJIoMi TiporpaMu Juis moniOHuX aHamiziB, Taki sk ENMTools, Ecospat, i Biomod2.
Koxna 3 mux mporpaM mae cBOi OCOOJMBOCTI Ta TepeBard, Io JO03BOJISE JOCHTITHHUKAM OOMpaTh
HaMKpaIuii iIHCTPYMEHT JJIsl KOHKPETHOTO 3aBIaHHS.


http://onlinecorrector.com.ua/%D0%B4%D0%B0%D0%B2%D0%B0%D1%82%D0%B8-%D0%B7%D0%BC%D0%BE%D0%B3%D1%83-%D0%BD%D0%B0%D0%B3%D0%BE%D0%B4%D1%83

104 Yuliia Novoseltseva

Moro ocHOBHA ifies MOIArae B TOMy, 06K TOOYIyBATH MOJIE/b PO3IOJLIY BHIY, KA MAKCHMa-
JILHO BIJIOBi/a€ HasIBHUM JAHUM TPO MicLis, A€ BUI OyB 3apeecTpoBaHuil, ajie BOJHOYAC HE POOUTH
KOIHUX TONATKOBUX MPHUITYIIEHB PO PO3IOALT BUIY TaM, A€ BiH He OyB 3HaineHwud. [HImMMu cio-
BaMH, MOJIC]Tb HAMATAEThCSl 3HAWTH HAUTPOCTIIE MOSCHEHHS CIOCTEPEKYBAHOTO PO3IOALTY BHIY.
OnHiero 3 HaliBaxMBIMX cdep 3actocyBanHs MaxEnt € mporHo3yBaHHs 3MiH B apealiaX BUIIB B
YMOBax 3MiHHM KJIIMaTy, (parMeHTallii cepeoBUIl iCHYBaHHS Ta IHIIHUX aHTPOIIOTCHHHUX BIUIMBIB
[Yackulic ef al. 2013]. Ines MaxEnt Bunepuie Bunukia B LleHTpi Oiopi3HOMaHITTA Ta 30epeKeHHS
npu AMepukaHCbKOMY My3el mpupoanoi ictopii (AMNH) 3aBasku nepkaBHO-IPUBATHOMY HapT-
HepcetBy Mk AMNH Ta AT&T-Research [Phillips 2017].

MaxEnt — 11e MOTYXHHH THCTPYMEHT JJIsl MOJICITIOBAHHS MOTEHIIIHOTO PO3MOJILTY BHIIB, OCO-
OJIMBO KOPHUCHU, KOJIW BIJIICYTHI JIaHI MPO MicCIs, JIe BHJ TOYHO HE TparuiseTbes. BiH mae 3mory
o0y IyBaTH MOJIENb, SKa MAKCHMaJIbHO BIIITOBIA€ HASBHUM JaHUM PO MPUCYTHICTHh BUIY. OqHAK,
K 1 Oyap-sikuil iHIMKA Meton, MaxEnt mae cBoi oOmexxenHs [Phillips 2017]. ¥V wawmiid cratti Mu
30CepenuMOocsl Ha TOMY, SIKUX TIPAaBIJI CIIX JOTPUMYBATHCS JJIS OTPHMAHHS TOYHHAX PE3yNIbTATiB
MOJICITIOBAHHS Ta SIK IPALIOBATH 3 IIPOTPAMOIO.

IpuHuun podoTu nporpamu
3anyck npozpamu

IIporpamue 3abesnedenHs MaxEnt cTBopeHe IUIsl MOJEIIOBaHHS BHJIOBHX HIIl 1 PO3MOILTY
IUIAXOM 3aCTOCYBAHHS TEXHIKM MAIIMHHOTO HABYAHHS il HAa3BOIO MOJCIIOBAHHSI MaKCHMAJbHOI
EHTpOITIi Ta € OE3IUIATHO. 3aBaHTAXXUTH MPOTPaMy BH MOXKETE Ha CalTi AMEPUKaHCHKOTO MY3€I0
npupoHoi ictopii (http://biodiversityinformatics.amnh.org/open_source/maxent/) [Phillips 2017].

MaxEnt oninroe nommpeHHs (reorpadidHuid apeai) BHIY, 3HAXOASUN PO3IMOIIN, SKHI Mae Mak-
CUMaJIbHY SHTPOITiI0 (TOOTO € HAHOIMKYMM JI0 TeorpagiqHo piBHOMIPHOTO) 3 YpaxyBaHHSAM OOMe-
’KEHb, 1110 BUIUIMBAIOTh 3 YMOB HaBKOJIMIITHBOTO CEPEJIOBUIA B 3aPEECTPOBAHKUX MicIsiX 1mosiBH. O0-
ME)KEHHsI BU3HAYCHI B TEPMiHAX «XapaKTEPUCTHUK» (3MIHHHX HABKOJMIIIHBOTO CEPEHIOBHIIA, TAKUX
SIK TEMIepaTypa, 1 IpocTHX (QYHKIIH 1UX 3MIHHHMX, TAaKUX SK KBaJpPaTH4YHI WICHH), 1 BUMAraroTh,
o6 cepefHe 3HAYCHHS KOXKHOI XapaKTEpUCTUKU BiANOBITANO CEpeAHBOMY 3HAYEHHIO BHOIpKU
[Phillips et al. 2017].

JetanbHuil NOCIOHUK 13 BUKOPUCTAHHS MPOMOHYE MOKPOKOBY 1HCTPYKIIIO 31 BCTAHOBICHHS Ta
3amycky nporpami [Phillips 2017], y Hamriif cTaTTi MU 3yIMHUMOCS. HA OCHOBHUX MOMEHTAX.

Jns 3amycky mporpamMu BaM HeoOXifHO HajgaTH (aiii 3HaXiZOK MPUCYTHOCTI (3HAXiOK) BUILY
(abo kimBKOX BUJIB) Ta KaTalor (Hamky) 3 ¢aiinamu, mo mictsats pactposi citku ASCII (y ¢popmari
ESRI.asc), koxHa 3 SIKUX OIICY€E 3MIHHY CEpeIOBHUINA. YCi CITKH MAfOTh MaTH OJHAKOBI reorpadivHi
MeXi Ta po3Mip Komipku (ToOTO Bei 3aronoBku (aitmie ASCII MaioTh imeansHO BiATIOBIZATH OIHMH
onHoMmy). Jlo mpukiIamy KJIiMaTH4YHI 3MiHI CEPEIOBUIIA, IKI MOKHA BUKOPUCTATHU JJII MOJICJTIOBAHHS,
noctymHi Ha caidti WordClim (https://www.worldclim.org/). BaxxnmBo 3a3HaunTH, M0 TIEpe]] BUKO-
PUCTaHHSAM IIapiB y MOCIIPKEHHI, 1X HEOOXITHO KaJIpyBaTH JO MEX JIOCTIKYBaHOI TEpHUTOpIl 3a
nornomoroto ['IC-nporpam.

Mogens MaxEnt npormoHye 90THPH pi3HI CIIOCOOW TPENCTABICHHS PE3yJIbTaTiB MPOTHO3YBaH-
HS: HEOOpoOIeHuH, KyMynaTHBHUH, JorictiuHuid Ta cloglog. Koxen i3 mux ¢opmariB mae cBoi
0COOJIMBOCTI Ta IHTEPIIPETAILiIO.

* HeoOpoGirenwmii hopmar € HalpocTimuM GopMaToM, SIKHH SBISIE COO0I0 Oe3MocepeHbO 3Ha-
YeHHsI eKCIIOHeHIianbHOo1 Mojieni MaxEnt. Bin BimoOpakae BiTHOCHY IPUAATHICTh KOXKHOI TOY-
K{ TIPOCTOPY VIS BUILY, ajie He Mae MpsAMOi iHTepIpeTalii K fIMOBIpHICTS.

* KymynaruBauit popMaT BKazye Ha BiJICOTOK IUIOIII, Jie 3HAUYSHHS MOJIENIi He IepeBHIIye 3a/1a-
HOTO Topory. Bin KopucHuit 1y1s OIiHKK HMOBIPHOCTI BiICYTHOCTI BUAY B IEBHIN 30Hi.

« Jlorictnunmii GpopMmart: 1ei GpopMmar nepeTBoproe HeoOpoOIeHI 3HaYCHHS B Hiana3oH Big 0 1o
1, mo mO3BOJISIE IHTEPIPETYBATH PE3yIbTATH K HMOBipHOCTI. OnHAK, MacIITaOyBaHHS ITHX
HMOBIpHOCTEH 3aJICXKUTD BiJ] MapamMeTpiB MOICTII.
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* Cloglog dopmar Takox mepeTBoproe HeoOpoOJeHi 3HaYeHHs B Aiana3oH Bix 0 mo 1, ane mae
OUTBII IPSAMY IHTEPIIPETAIIIIO K HMOBIPHICTh IPUCYTHOCTI BUAY. BiH 0a3yeThcs Ha IPUITYIICH-
Hi, [0 B CEPEIHHOMY Ha OJMHUITIO TUTOIII TIPUTIAIA€E OJJHA OCOOMHA BUITY.

Bubip ¢opmary BUBeICHHS 3aJI€KUTh BiJ KOHKPETHOI 3a]1a4i TOCIiKEHHS Ta OakaHoT iHTepI-
perauii pesynsratiB. Cloglog ¢opmar € HalOUTBII MOMIMPEHNM, OCKUIBKH BiH JIa€ 3MOTY OTPHMAaTH
IHTYITUBHO 3pO3yMiJi OLIHKU HMOBIPHOCTI IPUCYTHOCTI BUAY.

Cmamucmuuna oo6pooka

[Iporpama takox nepeadayae CTaTUCTAYHY 0OPOOKY pe3yiIbTaTiB, OCHOBHIM METOJIOM € IIJIOoMIa
mix kpusoro ROC (AUC) [Fielding & Bell 1997]. Inoma mig ROC-kpuBoro (AUC) € pyHmamenra-
JILHOIO METPHUKOIO JUTS OIIHKK e(DeKTHBHOCTI MOJIEJIeH, SIKi IPOTHO3YIOTh HAasBHICTh 200 BiZICYyTHICTH
TIEBHOTO SIBHIIA (HAPUKJIA, BUJY, 3aXBOPIOBAHHS TOIIO) y TIEBHUX MICIISX.

IaryitueHO, AUC mpencraBise HIMOBIPHICTH TOTO, IO BUTIAJAKOBO 00paHa TOYKA 3 MO3UTHBHUM
KJ1acoM (ToOTO, Jie SIBUIIE PUCYTHE) Oy/e OIliHEHa MOJICIUTIO K OUTBIN «ITO3UTHBHAY, HiXK BHITaIKO-
BO 0OpaHa TOYKa 3 HEraTUBHUM KJIaCOM (Jie SIBUIIIE BiJICYTHE).

Ile#t moka3HuK BapiroeTbes Bin 0.5 (BumagkoBe BragysanHs) a0 1.0 (ineaisHa Mogeis) [Elith et
al. 2011]. OnHak, Ha MPaKTHIl YacTO BUHUKAIOTH CHUTYaIlii, KOJHM BIJACYTHI JaHI MPO HETaTUBHHUMA
Kiac. Y TakuX BHUIAJKaX BHKOPUCTOBYIOTh «IICEBJOBIJICYTHOCTI» — BHIAIKOBO OOpaHi TOYKH 3
JOCTIDKYBaHOT 00JIacTi, sIKi 3allOBHIOIOTH BIICYTHI JaHi. 3aCTOCYBaHHS IICEBIOBIIICYTHOCTEH NO-
3Bossie omiauTH AUC, ane iHTeprperalliss pe3yabTaTiB Jelo 3MIHIETbCA. Y 1iboMy Bummanaky AUC
MoKa3ye WMOBIPHICTh TOTO, IO BHIIQJKOBO OOpaHa TOYKA 3 MO3UTHBHUM KJacoM OyJe paHKOBaHa
BHIIE, HI)K BUNIAJKOBO 0OpaHa GoHoBa Touka (mceBaoBiacytHicts) [Phillips & Dudik, 2008].

Oruinka Mojeneit Hill BUKIIOYHO 3a mokazHukoM AUC moske OyTH OMaHJIMBOIO, OCKIJIbKU BH-
coke 3HaueHHss AUC He 3aBXIIM BKa3zye Ha sIKiCHY MoJiesib. By, oOMexxeHni IeBHUMHA yMOBaMH 200
OUTBII CXWIBHHUN IO TPOLECY JIOKAJHHOTO BUMHpPAHHS, Moxe Matd HH3bkuid AUC, HaBiTh SKIIO
MOJIeNb MPABIIIBHO BijoOpaskae iforo exosoriudi BuMoru. Kpim Toro, MaHimymsii 3 KijabKicTio ¢o-
HOBHMX TOYOK MOXYTh IITy4HO miaBUIMTH AUC, HE MOKpAIIyIOUd SKICTh MOAETI. TakuM YHHOM,
HaamipHa pensaiis Ha AUC sk €eqUHUE KpUTEPi OLMIHKH MOJENICH HIlll MOYXe TPU3BOJUTH JI0 HEKO-
PEKTHUX BUCHOBKIB 1 moTpedye neperysany [ Yackulic ef al. 2013].

0zna0 pesynomamis

OmHUM i3 KIIIOYOBUX 3aCTOCYBaHb MOJICITIOBAHHS PO3MOALUIY BHUJIIB € BH3HAYCHHS HAHBILUTUBO-
BiMX (GaKTOPIB CepeOBUINA, SKI BIUIMBAIOTh HA MOIMMUPEHHS KOHKpEeTHOro BUay. MaxEnt, sk oqHa
3 HAWTIOIIUPEHIIIUX MOJETIeH /U BUPIIIEHHS IIbOTO 3aBIaHHA, IPOTIOHYE KiJIbKa MiIXOiB 10 aHaIi-
3y BOXKJIUBOCTI 3MIHHUX.

IIpouiec HaBuanus mojaeni MaxEnt nepeabavae iTepaTuBHe YTOYHEHHS MOJieNi (PoLeC MocCii-
JIOBHOTO BJIOCKOHAJICHHSI MOJIENi IIISXOM 0aratopa3oBOro MOBTOPEHHS MEBHUX OOYHCIEHBb abo
QITOPUTMIB), IO ONKCYE BiIIOBIIHICTH BHIY NEBHUM yMOBaM cepeloBuina. Ha xoxHOMY KpoIi
QITOPUTMY MOZETh HAMaraeThCsl MOKPANIUTH CBOIO 3IATHICTh IPOTHO3YBAaTH IPHCYTHICTH BHIY,
3MIHIOIOYH BaroBi KOeQillieHTH, MPUCBOEHI Pi3HUM 3MiHHUM cepepoBumma. [li xoediuieHTH Bimo-
OpakaroTh CTYIIHb BIUIMBY KOXKHOI 3MIiHHOI Ha po3moain Buay. [lepeBomsun y BiICOTKH MO 3aKiH-
YCHHIO HaBYaHHS MOJIENi, OTPIMAEMO TaKy Tabiwirio (puc. 1).

O1iHfOBaHHS BHECKY 3MIHHUX y Mojeni MaxEnt Mae nieBHI 0OMeKeHHs. 3HAYCHHS BiZICOTKOBO-
T'0 BHECKY (IPYTHi CTOBITYHK), IO BH3HAYAIOTHCS aJTOPUTMOM, MOXKYTh BapilOBATHCS 3aJICKHO Bill
oOpaHoro nuisAxy ontuMizaiii. KpiM Toro, sSIKII0 3MiHHI TiCHO TIOB'SI3aHi MK CO0OI0, IHTEpIIpeTallis
{XHIX 3HaUYeHb YCKJIQIHIOEThCS. Hampukiag, BHCOKa B3a€EMO3AIECKHICTh MK PIYHOIO KITBKICTIO OIla-
IIB Ta KUTBKICTIO OMAJliB B OKPEMHUX MICSIIIX 03HAYa€, MO BUCOKUH BiICOTKOBUI BHECOK ISl OHOTO
3 MicAIIiB HE 000B’SI3KOBO BKa3ye Ha HOTo OUIBITY 3HAYUMICTh JIJISl BUILY.

Jlns Okl HaMIHHOT OLIHKKM BaXKJIMBOCTI 3MIHHHUX BHKOPHUCTOBYIOTH JOJATKOBHU MOKA3HUK —
BaXXJTUBICTh MEPECTaHOBKU (TpeTid cTOBMYMK). Llei moka3sHUK 0a3yeThcs Ha aHAIi3i 3MiHH SKOCTI
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MOJIei TP BUMAIKOBiM MepecTaHOBLI 3HaUY€Hb KOHKPETHOI 3MiHHOI. UMM CHIIbHIIIE 3HMKYETHCS
SIKICTh MOJIEJI TICJI ePECTaHOBKH, TUM BAXJIMBILIOK € I 3MiHHA JJISl IPOTHO3YBaHHS PO3MOALTY
Buy. Lleii moka3HUK € OUTBIN CTIMKUM J0 BIUTMBY aJIFOPUTMY ONTHMI3allii Ta KOpENAIid MixK 3MiH-
HUMH.

s orpuManHs OUTBIN HAJIMHOT OIIHKK BIUIMBY Pi3HUX 3MIHHHMX Ha PO3IONIT BHIY B MOJENI
MaxEnt wacto BukopuctoByeThes Meton jackknife. SIko Bu xodeTe BUKOPHCTATH HOTO MPU MOJIe-
JIIOBaHHI, TO 00EpIiTh BIAMOBITHUI Mparopenp Mpy 3amycky nporpamu. Lleit Mmeton mo3Bosse 3MeH-
IIUTH BILTUB BUTIAIKOBUX (DIYKTYAIliil TaHWX HA OI[IHKY BaKIIMBOCTI KOJKHOI 3MiHHOI Ta 3a0e3reuye
OUTBI cTabUTBHI pe3yabTaTH.

Maxent model for bradypus_variega...

Analysis of variable contributions

The following table gives estimates of relative contributions of the environmental variables to the Maxent model To determine the first
estimate, in each iteration of the traming algonthm, the mncrease in regularized gain 1s added to the contribution of the corresponding
variable, or subtracted from it if the change to the absolute value of lambda is negative. For the second estimate, for each
environmental variable in turn, the values of that variable on training presence and background data are randomly permuted. The
model is reevaluated on the permuted data, and the resulting drop in training AUC is shown in the table, normalized to percentages
As with the vanable jackkmnife, vanable contnbutions should be mterpreted with caution when the predictor vanables are correlated

Variable [Percent contribution Permutation importance
pre6190_110 31.1 54
pre6190_17 23.6 1.3

tran6190_ann | 14.7 206
h_dem 10.3 13.2
ecoreg 6.6 37
trx6190_ann 43 19.6
pre6120_11 2.2 18
frs6190_ann 21 25.6
pre6190_14 18 3
vap6190_ann 16 0.3 Puc. 1. BiacOTKOBHI BHECOK
tmp6190_ann L1 07 KOKHOTO 3HAYCHHS MapameT-
Aw6190_ann e =1l pa [Phillips 2017].
pre6120_ann 03 0.1
c1d6190_ann o 0 Fig. 1. Percentage contribu-
T . - . tion of each parameter value
Gone [Phillips 2017].

Cytb Metony jackknife momsrae B mociToBHOMY BHKITIOUEHHI KOXKHOT 3MIHHOI 3 HA00pY TaHUX
1 IOJAJTBIIIOMY TTOOYIOBI MOJICIII HA OCHOBI peIITH 3MiHHUX. TOOTO, ISl KOXKHOI 3MIHHOT CTBOPIO-
€ThCS OKpeMa MOJIeNb, Y SIKil 111 3MiHHA BiACyTHs. KpiM Toro, OyAayeThcs MOJIENb, 10 BKIIOYAE BCi
3MiHHI, 5K 1 B 0a30BoMy aHai3i. [IopiBHIOIOYHN SKICTh MOJEIICH, OTPUMAHHUX 13 BUKJIFOUCHHSIM PI3HUX
3MIHHMX, 3 MOZEIUIIO, 110 BKJIFOYA€E BCl 3MIHHI, MOKHA OLIHHUTH, HACKIILKHA CHIILHO KOXKHA 3MIHHA
BIUIMBAE HA MMPOTHO3M MOJIETII.

Pesynpratn Bukopuctanus jackknife mig yac mopemosanns B MaxEnt BigoOpaxaioTbes y BH-
IJISA1 TPHOX TICTOTPaM: TECT Ha OCHOBI TPEHYBJIBHUX AaHUX (TOOTO Ti, 10 IporpamMa BUKOpUCTANa
JUIS HABYaHHS MOJIENI), TeCTYBaJbHUX AaHUX (IaHi, SKi BiIKJIana mporpama Jyuis TECTYBaHHSI MOJET)
Ta Ha ocHOBI AUC-miprpocTy (maHi pe3yibpTaTy CTaTUCTHYHOI 00poOkw). CTOBMII TiarpaMu BKasy-
IOTh HACKIJIBKHM KOXKHA 3MiHHA € BOXJIMBOIO JUIS MOJEIi: CHHI CEKTOPH — IIPHU BUKOPHCTAHI JIMIIIE
ofHi€T 3MiHHOT, OJTAKUTHI CEKTOPH — NPH BUKITIOYCHHI Ii€] 3MiHHOI 3 BUKOPHCTaHHAM YCiX 1HIIHX.

Ha puc. 2 (Tect Ha OCHOBi TpeHYBaJIbHUX JaHKUX) Oa4MMO, 1110 3MiHHA «CePeTHS KiJIbKICTh Ora-
IiB y cigai» (pre6190 11) BusBMIacs MaixoiH(GOPMATHBHOIO JUIS MPOTHO3YBAHHS PO3NOILUTY BHIY.
BxiroueHHs 1i€i 3MiHHOT B MOZIeNb HEe MPU3BETIO /10 CYTTEBOTO ITOKPAIIEHHS SKOCTI TPOTHO3YBaHHSI.
Ha npotuBary npoMy, 3MiHHA «KUTBKICTB OnaiB y >koBTHI» (pre6190 110) mponemoncTpyBana 3Ha-
YHO OiNbIIy mepeadadyBaibHy 34aTHICTb, TO3BOJSIOYH MOJETI aIeKBAaTHO BIITBOPIOBATH PO3IOLT
BUJy 33 TPEHYBaJIbHUMH JaHNMH. MOXXHA 3BEpHYTH yBary Ha Te, IO JIesIKi CBITJIO-OJaKUTHI CMYX-
KM JIOBIII 332 YePBOHY CMYTY, IO CBITYMTB NP0 MOKpPAIIEHHS e(pEeKTUBHOCTI MPOTHO3YBAaHHS 3a Bi-
CYTHOCTI BiJITIOBiTHMX 3MiHHHX.

Jis meTanpHINIOro aHami3y TOTO, SIK IPOTHO3 3aJIEKUTH Bil 3MIHHUX, MU MO>KEMO BUKOPHCTaTH
OO CTBOPEHHS KPHUBHX BIATYKY Mojemi (Ui nporo Tpeba BUOpATH BiAMOBIMHUE mpamnopenp Ha
MOYATKY 3aIlyCKy IPOTpaMH).
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| Maxent model for bradypus_variega...
-~
The following picture shows the results of the jackknife test of variable importance. The environmental variable with highest gain when
used in isolation is pre6190_110, which therefore appears to have the most usefil information by itself The environmental variable that
decreases the gain the most when it is omitted is h_dem, which therefore appears to have the most information that isn't present in the
other vanables
Jackknife of regularized training gain for bradypus_variegatus
X I | ] I ] without variable =
€ld6190_ann With only variable ®
diré190_ann With all variables ®
ecoreg
frsB190_ann
® h_dem
E pra6190_ann
E pre6190_I1
g
2 pre6190_10
S pre6190_14
& pres190_17
tmnB190_ann
tmpB190_ann
tmxB190_ann
vap6190_ann Puc. 2. Tect Ha OCHOBI TpeHy-
! ! ! ! ! BasbHUX Aanux [Phillips 2017].
oo 02 04 0.6 o8 1.0 12 14 . ..
reguiarzed wraining gain . Fig. 2. Test based on training data
x P : ) Matsh case [Phillips 2017].

* [Iepmmii THIT KPUBUX MTOKA3yeE, SIK POTHO30BaHA HMOBIPHICTh MPUCYTHOCTI BUY B TIEBHIH TO-
YIli 3MiHIOETHCS, KOJIM 3MIHIOEThCA KOXKHA 3MiHHA cepenoBHINa, 30epiratoyu BCi 1HII 3MiHHI
CepeloBHIIa Ha iX cepeAHbOMY 3HAUEHHI JIs BCi€l BUOIPKH.

* JIpyruii THI KpHBHX, Ha BiAMIHY Bij TIEpPIIOTO, JO3BOJIIE aHATI3YBATH, K KOKEH MOKa3HUK
BIUIMBA€E HA MMPOTHO30BaHY WMOBIPHICTh MPUCYTHOCTI, KOJIH BUKOPHUCTOBYETHCS JIUIIE BiH OJWH.

Ha puc. 3 6aunmo npukiag Takux KpUBHX, 3HAYEHHS, BiI0OpakeHe Ha OC1 OPAMHAT, € MPOTHO-
30BaHOK MMOBIPHICTIO BiANOBITHUX YMOB, SIK 3aJaHO (OPMATOM JIOTICTUYHOIO BHBOAY, 3 yciMa
THIIIMMHY 3MIHHAMH, BCTAHOBJICHUMHY Ha TXHE cepellHe 3HAYCHHS JJ1s1 HaObopy Micib MpUCyTHOCTI. [1o
Bici a0CIIHC 331aHO 3HAUCHHS OKPEMHUX ITOKA3HUKIB (BOJIOTICTh, TEMIIepaTypa i T.1.).

Ocob6anBocTi 3acTocyBanns nporpamu MaxEnt

OCKiNbKM MM B)X€ PO3MJISHYNM YaCTHHY NMPaKTUYHOTO 3aCTOCyBaHHs mporpamu MaxEnt, me-
peiaeMo 0 OIIHKH 11 3aralIbHUX MOXKIIMBOCTEH Ta 0OMEKEHb. Y IbOMY PO3ILTI MU HPOAHATI3yeEMO
0COOJTMBOCTI, SAKI HEOOXIAHO TaMm’ATaTH NPH BHKOPHCTaHHI HporpaMu. Takuil BceOIUHHMM aHAi3
JI03BOJINTH HAaM Kpallle 3pO3yMiTH, KOJH i K e(eKTHBHO 3acTocoByBaTH MaxEnt mis BupimeHHs
KOHKPETHUX HAYKOBUX 3aBJIaHb.

OcHOBHa Ta HalBaXJIMBIIlIa TiepeBara MporpaMu e MOJIEIIOBaHHS Ha OCHOBI JIMIIE TaHUX TPO
MPUCYTHICTH. J[Ba HaMIOIIMpPEHII NpUKIaaAn HaOOpiB AaHUX JIMIIE PO HAsIBHICTh — MY3€HHI 3pa-
3KHW Ta repOapHi 3amucu. Taki naHi 3a3BHUall HE € pe3yJbTaTOM BHITaIKOBOI BHOIPKH, a BimoOpaka-
10T Cy0’€KTHBHI pillICHHS KOJEKIIOHEPIB 010 TOTO, sIKi 3pa3Ku 30upatH i 1e.

Hampukiaz, KoJeKIioHepy JacTo BiJJAIOTh MepeBary JerkoAOCTYIHHUM MiCIsAM, TaKUM 5K y3-
Oiuust opir, abo MicIsM, Je BH/, IO IIKaBUTh, yoke OyB momiuenuit [Pearce & Boyce 2006]. 1le
MPU3BOJIUTH J0 TOTO, IO B TAKWX JAaHWUX TEPEBAXKHO MPEJCTABIIEHI MEBHI THUIH MICIIEBOCTEH, 10
CIIOTBOPIOE 3arajbHy KapTHHY PO3MOALTY BUAY. Hacmiku Takoro 3MillleHHS MOKYTh OYTH CepHo3-
HUMHU. SIKIIO HEe BpaXxOBYBaTH WOTO MpH MOOYIOBI MOJIEICH, TO OTPUMaHI Pe3yIbTaTH MOXYTh OyTH
yIepePKeHUMH i He BijoOpaxkaTu peabHU po3moAin BuAy. Hampukman, sKmo OimbIIicTh JaHUX
PO BHJ 3i10paHO B3JOBXK JOPIT, TO MOJAEIh MOXKE MOMUIKOBO BU3HAYUTH JOPOTH SIK ONTHMAJIbHE
CepeIOBHIIE ICHYBaHHS JIJIS IbOTO BHJY, HaBiTh SAKIIO Il He Tak. CaMe ToMy mpobiieMa 3MIIleHHs
BHOIPKH € OJIHUM i3 HaOLIBIINX BUKJIHMKIB Y MOJICIIOBaHHI SKOJIOTIYHUX HIlll BUJIIB 3@ JIOTIOMOTOI0
JTaHUX IPO MPUCYTHICTb.

s toro, mo06 BpaxyBatu 11i 3MimenHs, ®irinc ta foro koneru [Phillips et al. 2009] 3ampono-
HYBaJIW JIBa METOJM: METO/] CITKH 3MIIlIeHb Ta METOJI (POHOBUX TOUYOK.



108 Yuliia Novoseltseva

|| Maxent model for bradypus_vari... &l | || Maxent model for bradypus_variegatus -

RES[)OI'ISE curves

These curves show how each environmental variable affects the Maxent prediction. The curves show how the logistic prediction changes as each
environmental vanable 15 vaned, keeping all other environmental vanables at thewr average sample value. Chck on a response curve to see a larger
version Note that the curves can be hard to interpret if you have strongly correlated variables, as the model may depend on the correlations in ways
that are not evident i the curves. In other words, the curves show the margmal effect of changing exactly one vanable, whereas the model may take
advantage of sets of variables changing together

cld6190_ann Gitr6190_ann ecoreg frs6190_ann
== = T == — Mf—T—T—T—T—T—T— M ==
05t . 051 //— ] s b 4 05|
00 b - ook - n.allllllllllllll un—\
£ 84 £ 178 13 5 7 8 11 13 0 235
h_dem pre6190_ann pre6190_I1 pre6190_110
10 == 1T == 1O == 10T
05 k E st . asf 1 st 1
—_—
00 bt E ookt Lo 00kt L 00k —
0 5610 [ 04 0 185 [} 250
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10 ™3 10T ™3 1O T3 10T
05 b . 05 1 05t . 05 1
— T— - ——
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Puc. 3. I'padixu Binryxy mozaemni [Phillips 2017].
Fig. 3. Response plots of the model [Phillips 2017].

Mertop ciTku 3MillleHb Tependadae CTBOPEHHS CITKH, fKa BifoOpa)kac BiloMi 3MIIlIEHHS Y BH-
6ipmi. Hampukian, Ko BigoMo, 1o OLTBLIICTE 3pa3kiB Oyso 3i0paHO B3IOBXK IOPIr, TO MOXKHA
CTBOPHUTH CITKY, sika OyJie MaTh OiJbIITY NIUIbHICTH TOYOK B3IOBX NOpIT. LIs ciTka MOTIM BHKOpHC-
TOBYETHCS JIJISl TeHEpallii (OHOBHX TOYOK, K1 OyIyTh BpaXxOBYBAaTH BiJIOMIi 3MIIIIEHHS Ta CKOpPETyBa-
TH HaIIy MOJIeNTb PO3MOALTY BUIiB. OCHOBHOIO MPOOJIEMOIO IIHOTO METOAY € Te, IO iH(hopMaIlis mpo
3MiIIeHHS BUOIPKH 9acTo OyBa€e HEMOBHOIO a00 BiACYTHBOIO. Y 0araTbox BHMAIKaX, OCOOIHMBO MpHU
pOOOTI 3 ICTOPHYHIMH NTAHUMH, BaXKKO TOYHO BH3HAYUTH, SIKi (JAKTOPHU BILIMHYIM HA BHOIpP MiCIb
JUIs 300py 3pa3kiB. ToMy, 3aCTOCYBaHHS METOJIY CITKH 3MiIllEHb MOXKe OYyTH OOMEKEHHM.

Meton (OHOBUX TOUOK Tependadae BUKOPUCTAHHS JaHUX PO iHIII BHIH, MPUCYTHI B TOMY X
perioHi, sk (poHOBHX TOYOK. [1es momsirae B ToMy, 1110 SKIO 1HI BUIM TaKOX 3a3HATH BIIMBY THX
*e (hakTopiB, SKi MPHU3BETH A0 3MILICHHS BHOIPKH IS (POKYCHOTO BHAY, TO BHUKOPHUCTAHHS LIUX
JAHUX JOMOMOXKE KOPUTYBATH Iie 3MimeHHs. [{eli MeTon € OUIbI THYYKUM, HIDK METOJ CITKH 3Mi-
IICHB, OCKIJIBKY BiH HE BUMarae JetanbHoi iHdopmamnii mpo xapakTtep 3MimeHHs. OHaK, y HBOTO €
cBoi oOmexeHHs. [lo-mepiie, el MeTos mepemdadae, MO0 BCI BUAW 3a3HAIN BIUIMBY OJTHAKOBHX
(axTopiB, mo Moxe OyTH HeBipHUM. [10-npyre, KO (POKYCHUI BHI Ma€ IyXKe BY3bKY CKOJOTIUHY
HIIIYy, TO MOJKe OyTH Ba)KKO 3HAMTH 1HIII BUAH, SIKI MAIOTh CXOXKUH PO3IOILIL.

Sxynik 3 xon. [Yackulic et al. 2013] npoananizyBanu 108 crarreid, mo omydiikoBani Mix 2008
ta 2012 pp. i cTocyBajmCs MOJAEIIOBAHHs MOMIMPEHHs BUAiB 3acobamMu MaxEnt. BoHn pexomeHy-
FOTh TOTPUMYBATHCS TAKUX [IPABUII TIPU MPOBEACHHI JOCIIKCHHS:
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1. OuiHrorouu HasBHI JjaHi, HEOOXIMHO BU3HAYUTH, YU MOXKHA IX aHaJi3yBaTH 3a INPUHLUIIOM
«IPUCYTHIH-BINCYTHII». SIKIIO Hi, TO ciix 3’scyBaTH, 4 30ip JaHUX IPOBOAMBCS 32 YiTKOK CXe-
MOI0, 200 K OyB XaOTHYHUM. Y BHUIIJKy XaOTUYHOTO 300py, iICHYIOTh METOAM KOPEKIIii TaKuX I10-
xu0OoK, Ak migBuOipka abo MojemoBaHHs. IIpy IbOMY BaXXJIMBO 3°sICYBAaTH, YU CylepeuaTh Lii MOXU-
OKM HallMM OYiIKyBaHHSM IIOAO PO3MOJLTY BUIY. I, HapemTi, BapTo 0OMIpKyBaTH, UM HE AOLLIbHI-
e po3poOUTH HOBY CXeMy 300py JaHUX, sika O JI03BOJIMIIA OTPUMATH OUTBIIT TOYHI pe3yIbTaTH.

2. ﬁMOBipHiCTL BHSBIICHHS BUIY ITiJT Yac TOCTIDKEHHS 3aBXKIA MEHIIIA 33 OJUHUIIO 1 MOXKeE Ba-
pitoBaTHCS 3aJIe)KHO BiJl yMOB cepenoBuina. Lle o3Havae, M0 HABITh SAKIIO BHI MPUCYTHIA y TICBHIN
MICIIEBOCTI, MH MOXEMO HOTO He BUSBUTH. J{JIs OIIHKK WMOBIPHOCTI TOSBU BUIY, KPIM JTAaHHUX IPO
HOro MpUCYTHICTh, HEOOXI1IHO BPaxOBYBaTH WMOBIPHICTh BUSBJICHHA. SIKIIO NaHi JO3BOJISIIOTH BU-
KOPHCTOBYBATH MOJIENI MPUCYTHOCTI-BIACYTHOCTI, TO 3a JOMOMOTOI JTOJATKOBHX CIIOCTEPEKCHb
MO>KHA OIIHUTH SIK WMOBIPHICTh BHSBIICHHS, TaK i HMOBIpHICTh MOsSBU BHIy. OIHAK, KOJIH TaKi MO-
JieJIi He 3aCTOCOBHI, a IMOBIPHICTh BUSIBIEHHS 3aJICKUTh BiJl yMOB CEpEJOBUINA, Il OL[IHKH HMOBi-
PHOCTI TIOSIBH HEOOXIH1 OLTBIN CKJIAHI MOJIENI Ta JIOAATKOBI NaHi. SIKII0 sk HMOBIpHICTH BUSBIICHHS
€ CTaJOI0, TO ICHYIOTh CIIEHiabHI METOJH, SKi TO3BOJISIOTH OIIHUTH WMOBIPHICTh TOSBH BUAY Ha-
BITh 3a BIJICYTHOCTI JJaHUX IIPO BiICYTHICTh, X04a TOUHICTh TAKUX OLIIHOK MOKE OYTH HIDKYOIO.

3. Ilepen moYaTkOM MOJIEIIOBaHHS HEOOXIAHO c(hOpMYITIOBATH TONEPEHI MPUITYIICHHS (arnpu-
OpHi TiMOTE3M) UI0JI0 TOTO, K PO3MOJLI BUIY 3aJIEXKUTh BiJl YMOB CepeZoBUIIIA. SIKIIO MU BIIEBHEHI,
10 MMOBIpHICTH BUOOPY MICIS ISl AOCHTIKEHHS Ta HMOBIPHICTD BUSIBIICHHS BUY € CTAOUTbHUMH,
TO MU MOKEMO 30CEPEIUTHCS Ha TOMY, K KIJIbKICTh OCOOWH BHY 3MIHIOETBCS 3aJIC)KHO Bill pI3HUX
(akropiB cepenosuina. OmHaK, SKIIO i HMOBIPHOCTI MOXYTh 3MIHIOBATHCS 1 MM HE MOXEMO iX
TOYHO KOHTPOJIIOBATH, TO HaM JOBENEThCS BPaXxOBYBATH, SIK Ii 3MIiHM MOXXYTh BILTHBATH HA HAIy
OIIIHKY PO3MOAiTy BUAY. BaIMBO YHHKAaTH CHTYaIlii, KOJH MU MiIOUPaEMO MOJIENb TakK, 00 BOHA
MiATBEpPKYBalla HAIlll TIOTIEPEHI MIPUITYIEHHS, HABITh SIKIIIO BOHU HE BiJIIIOBIIAIOTh TIHCHOCTI.

4. OtpuMaHi B pe3yJibTaTi MOACTIOBAHHS 3aJIC)KHOCTI MiXK AHUMH CIiJl PETSIIHO MEPEeBIPUTH
Ha BIJIOBITHICTH MOMEPEHIM MPHITYIIEHHIM. Y pa3i po30iKHOCTEH, HEOOXITHO CHOPMYITIOBATH
HOBI TiMIOTE3H, SIKi MOSCHIOIOTh OTPUMAaHI pe3ynbTaTH, Ta PO3POOUTH IUIaH MOAAIBIINX AOCITIIKCHD
JUIS X TIepEeBipKU.

5. O0OB’s3KOBOK0 BUMOTOIO JI0 HayKOBOI myOJikallii € 3a0e3neueHHs] MOKIMBOCTI JUIS 1HIITUX
JOCIITHYKIB NEPEBIPUTH Ta TIOPIBHATH OTpUMaHi pe3yapTaT. s 1boro HEoOXiTHO HAIaBaTH Je-
TaJbHY 1H(OPMAIIIIO PO BUKOPUCTAaHI METOIH, MOJICITI Ta OTPUMaHi NaHi. 30KpeMa, OKpiM Bi3yasb-
HOT TIpe3eHTallii pe3yabTaTiB y BUTISAAL KapT, CIiJi BKIIOYATH YMCIIOBI XapaKTEPUCTUKU MOJETEH,
Taki sIK KpUBi BIATYKY Ta 3Ha4EeHHS napamerpis. Lle 3HAUHO MigBUIIUTH MPO30OPICTh AOCIIIKEHHS 1
JIO3BOJIUTH 1HIIIMM HAYyKOBISIM BUKOPHCTOBYBATH OTPHMaHI pe3yJIbTaTH y CBOii poOoTi. Kpim Toro,
Oa)kaHO HaJlaBaTH BIKPUTHH JOCTYIT JO BUXITHUX JaHUX Yepe3 OHJIAHH-PENO3HUTOpIi, IKIIO e JI0-
3BOJICHO 3aKOHOJABCTBOM. Takuif MiIxXiJ crpusie po3BUTKY HAyKH i 103BOJIsiE OyayBaTH MOAENI Ha
JOCSTHEHHSX MOTIEPEIHIX TOCIIKEHb.

YiTke OKpECIEeHHS TCPUTOPiil AT MOJETIIOBAHHS € TaKUM K€ BAXIUBHUM, SK 1 BUPILICHHS MIPO-
OsiemMu 3MineHHs BUOIpKH. [Ipy MoJIeTfOBaHHI €KOJIOTIYHUX Hill 3a JoroMoroto MaxEnt HeoOXinHO
perensHO oOupatn TepuTopito I (oHOBOro 3paska. HeoOXimHO BpaxoByBaTH, IO NMPHU BHKOPHUC-
TaHHI MPOEKIIiH, e KIITHHKNA MaroTh pi3Hy wronty (Hampukian, WorldClim), MaxEnt Moxe naBatu
HEKOPEKTHI Pe3y/IbTaTH Yepe3 MPHUIYIICHHS PO OJHAKOBY TUIONLY KIIITHHOK. JJisi BUpilICHHS i€l
mpoOIeMu MOXKHA IPOEKTYBATH CITKM Ha MPOEKIIII0 PIBHOT IDIOINII, CTBOPIOBATH CITKY Bapiamii Iio-
i KOMipok ab0 BHKOPHUCTOBYBAaTH BJIACHWI (POHOBHIl 3pa3oK i3 BiANOBIAHUMM Baramu BHOIpKH
[Elith et al. 2011].

Bubip manmmadty st GoHOBOTO 3pa3ka Takox kputuunuii [VanDerWal et al. 2009]. Bin no-
BHHCH OXOIUTIOBATH BECh CKOJIOTIYHUH Mialma3oH BHUAY 1 BUKIIOYATH TEPUTOPIi, sIKI TOYHO He Oymu
nociimpkeHi. s MIiCIIeBUX €HAEMIKIB ()OHOBHI 3pa30K IMOBHHEH BKIIOYATH TEPUTOPIi, 1€ BHI Mir
MOTEHIIHHO TOIINpHUTHCS. BrukimrouenHs obsactei 31 3pa3ka (oHy MOYKHA 3MIHCHUTH 3a JIOTIOMOT 010
Macok. IIporrosu amst BUKIIIOYEHUX 0ONacTeld MOXHA OTPHMATH 3a JIOTIOMOTOIO 3aC00iB MPOCKTY-
BaHHS, aJe 1e motpedye moaatkoBoi odepexxHocTi [Yackulic ef al. 2013].
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IlepcnieKTHBH 32CTOCYBAHHA

MopentoBaHHs HIIICBUX MOJENEH, 30KpeMa 3 BUKOpPHCTaHHAM anroputMy MaxEnt, crano mo-
TY)XHUM THCTPYMEHTOM Y Cy4acHii ekoJjorii Ta 6ioreorpadii. BoHo mo3Boisie MporHo3yBaTH MOTEH-
IHHUI apean BHIIB, OI[IHIOBATH BIUIMB KJIIMATHYHHUX 3MiH Ta aHTPOIIOTEHHOTO THUCKY Ha 0iOopi3HO-
MAaHITTs, 8 TAKOK PO3POOIIATH CTpaTerii 30epekeHHs BU/IIB Ta EKOCHUCTEM.

My po3riastHEMO MOTEHINAN I[bOI0 METOLY JUIS BUPIIIEHHS aKTyaJbHUX €KOJNOTIYHUX MPOOJIeM,
TaKuX K MOLIMPEHHS 1HBAa31MHUX BUAIB, aHAJI3 3MiH KJIIMaTy, MUTaHHs 30epexeHHs 010pi3HOMaHIT-
T Ta YNPABITiHHS IPUPOTHUMHU PECYpPCAMH.

IHBa3MBHI BUIM POCIIMH 1 TBAPHH € OJHIEI0 3 HAHCEPHO3HIIINX 3arpo3 Ui II00aIsHOro 6iopis-
HOMaHITTs. [1IBHIKEe TOMMPEHHS IUX BUIIB MPU3BOAMTE JI0 JIerpajaallii eKOCUCTeM, BTpaTH 010J10Ti-
YHOTO PI3HOMAHITTS Ta 3HAYHMX EKOHOMIYHHX 30UTKiB. ToMy po3poOka e(heKTHBHHX CTpaTerii
YIpaBJIiHHS 1HBA31SIMU € aKTyaJIbHUM 3aBJaHHSAM CydacHoi ekojorii. OfHUM 3 KIIFOUOBHUX aCIEKTIB
YIIpaBIIiHHA 1HBa3iIMH € PaHHE BHUABJICHHS Ta IPOTHO3YBaHHS MMOTEHIIHHUX 30H MOUIMPEHHS iHBa-
3UBHHX BUIB. Lle mM03BOJISE 30CcepeuTH 3ycHIUIA Ha MPO(UIAKTUYHUX 3aX0JlaX Ta MIHIMI3yBaTh
BUTpaTH Ha 60pOTHOY 3 BiKEe BCTAHOBJICHUMH MOMYJIALIISIMU.

Hocnimkenns, mpoBeaeHe 3a gormomoror MaxEnt B Acrpanii [Wilson ef al. 2009], no3somnuio
BHSIBUTH Pi3HY PEaKIlifo JBOX BUIIB iHBA3UBHUX TPaB Ha 3MIiHY KJIiMaTy. Moeib IpoJIeMOHCTPYBa-
J1a, 10 3MiHa KJIIMaTy MOXe SIK CIIPHUSTH, TaK 1 0OMeXyBaTH MOLIMPEHHS iIHBa3UBHUX TpaB. Tpomiy-
HUH BUI Andropogon gayanus po3IIUpPIOE CBIM apeal, Toli sSK HoMipHHHA Bua Nassella neesiana
ckopouye #oro. Ile cBiTUUTH PO HEOOXIMHICTh IHAMBITYATHLHOTO MIAXOLY O YIPABIIHHSI KOXKHAM
1HBa3MBHUM BHJIOM Ta aJanTallii cTpaTeriii 10 o4ikyBaHUX KIIMAaTHYHHUX 3MiH.

MoenoBaHHs € MOTYXHUM IHCTPYMEHTOM JIJIsl BUSIBICHHS PIIKICHUX Ta SHIEMIYHHX BHUIIIB.
BoHo 103BOJIsIE MPOTHO3YBAaTH MOTEHIIHHI Miclid MPOXKMBAHHS IIMX BUAIB Ha OCHOBI JaHUX MpO iX
BiJIOMI JIOKami3amii Ta ekoJjoriuHi ymoBu. 3actocyBaHHs MaxEnt 3HauHO miaBuinye e(eKTUBHICTD
MOITYKOBHX POOIT, JomoMarae 30epertd 0i0pi3HOMAHITTSA Ta po3poOUTH e(EeKTHBHI CTpaTerii 0Xo-
POHU PiKICHUX BUIIB.

Monenroroun TOTEHIIHHMNA apean 3a gormomororo MaxEnt Haykosmi 3 CIIIA [Rhoden et al.
2017] ycminiHo mpOorHO3yBalld HOBI MiCII€3HAXOPKEHHS 1 PO3MO/I CePeAOBUII iICHYBaHHS IS IBOX
pinkicHux BUIIB pakiB (Fallicambarus harpi Ta Procambarus reimeri) 3 He3BUIalHOIO €KOJIOTIETO,
0 TOEHYE HA3eMHUH 1 BOTHHUI crmocoOm *HUTTA. [1i1 9ac mosbOBUX JOCHIIKEHb, MPOBEICHUX 32
nporuozamMu MaxEnt, JocmiTHUKY BUSBUIM HOBI MOMYJIALIT 000X BHIIB Ta PO3IIUPHIM BiIOMI MEXi
IXHBOTO MOITUPEHHS, IO AEMOHCTPYE BUCOKY TOUYHICTh MOJICTICH.

OKkpiMm TOTO, 3aCTOCYBaHHS 1Ii€i MPOrpaMH J03BOJISAE JETaIbHO MPOaHaTi3yBaTH B3AEMOIII0 MiX
BUJIaMH Ta TXHIM CEepeIOBUINEM iCHYBaHHS, BUSBUTH KITFOUOBi ()aKTOPH, 110 BIUTUBAIOTH HA PO3MOILT
BH/IIB Ta OILIIHWATH BIUTUB PI3HWX YMHHHKIB Ha TPUPOJHI SKOCHCTeMH. Hampukmasn, IOCIiIKeHHS,
npoBejieHe B 3iM0aoBe [Mupfiga et al. 2024], Maio Ha MeTi BUSBUTH MPHYUHH YACTHX MTOXKEXK POC-
JIMHHOCTI 3a JornoMororo Mojeni MaxEnt. AHami3yloun JaHi Ipo MOXKEXi Ta €KOJOTIuHI (axTopw,
BYCHI BCTAHOBMIIM, III0 BHCOTA HaJ PIBHEM MOPsI, CE30HHICTh OMAJiB, TEMIIEPATYPHi KOJUBAHHS Ta
JIOAChKA MiSUTBHICTE € OCHOBHUMH YMHHHUKAMU, SIKi BIUTMBAIOTH HA BUHUKHEHHS MOXex. Momenb
MaxEnt mo3BosiuiIa TOYHO MPOTHO3YBATH MMOBIPHICTE BUHUKHEHHS IMOXKEXK, IO € BAXKIUBUM IS
po3pobku eeKTHUBHUX cTpareriii 00poThOM 3 HUMH. PesynbTaT TOCHiIKEHHS TiIKPECIIOITh He-
00XiJHICTh KOMILICKCHOTO MiIXOMy A0 YIIPABIIHHS MOXKEKAMHU, SKHH BPaXOBYE SIK MPUPOJHI, TaK i
aHTPOMOTeHHI (haKTOpPH.

Hocainzkennsa MaxEnt B ykpaiHCbKOMY KOHTEKCTI

Corin 3a3HaunTy, 1m0 anroput™M MaxEnt 3HaX0AWTh BCE MIMPIIE 3aCTOCYBAHHS i B YKPATHCHKHX
SKOJIOTIYHHX Ta 300JIOTIYHUX NOCTIDKEeHHX. Lleil MeTon aKTHBHO 3aCTOCOBYETHCS DI BHBUCHHS
po3smonity BuAiB (iopu i hayHH, IPOrHO3yBaHHS HACTIIKIB 3MiHU KIIIMaTy Ta pO3pOOKH CTpaTerii
OXOpOHH O10piI3HOMAHITTSI.

o npuknamy, 3a OCTaHHI POKH MPOBEJEHO Pl JOCTIKEHb, Cepe/l HUX — aHai3 MOIMUPEHHS
nickyneku pynoi (Muscardinus avellanarius) Ha Teputopii Ykpaiau [Novoseltseva 2024], Mmoaerro-
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BaHHs PO3NOALTY cobadoro kiima ([xodes ricinus) 3 aKIEHTOM Ha CydacHUH 1 MalOyTHIll cTaHU
KJIiMaTy Ha TepuTopii Ykpainu i Jlatsii [Tytar ef al. 2024], anaini3 BIUIMBY CTPYKTypa JICOBUX Ma-
CHBIB 1 Haca/PKEHb Ha PO3MOBCIOKEHHS BY3bKO3JIATKH SICEHEBOI cMaparnoBoi (Agrilus planipennis)
[Meshkova et al. 2024], MoaentoBaHHS MOIIUPEHHS MUILIAKA >KOBTOrpynoro (Sylvaemus tauricus) six
MOTEHLIHHOTO ePeHOCHUKA 30yAHuKa XBopobu Jlaiima [Tytar et al. 2023], To1mo.

KopoTko 3ynuHAMOCS Ha OCTaHHBOMY OCIIJKEHHI. 3ralaHuii BUI TPU3YHIB € BAXIIUBUM IIc-
peHocHUKOM 30ymHUKIB XBopoO JlaiimMa Ta aHammasmo3y B YkpaiHi. JlocipDkeHHS 3a JOIIOMOTOIO
MOJICJTFOBAHHSI ITOKAa3aJI0, 10 3aXiJlHa 1 IIeHTpalibHA YaCTHHH Y KpaiHu Ta KpuM € HalOUIbII CIpusT-
JIUBUMH JUTSI TIOMUPEHHS 1bOTO BUIy TpusyHiB. Cepen (akTopis, sSKi BIUIMBAIOTH Ha PO3TOALT MU-
I1aKa XOBTOTPYJ0T0, HAWBAKIIMBILIIMMU € TeMIIepaTypa, OCOOIUBOCTI IPYHTY Ta HA3eMHOTO IOKPH-
BY. BusiBiIeHa KOpemsllis MiX TMOMUPEHHAM 30yIHHKa XBopoou Jlalima Ta apeaioM MHIIaKa »OBTO-
TPYIOro MiATBEPDKYE BAXKIIMBICTh IIBOTO IPU3YHA B eIifieMiosorii xBopoou Jlaiima B YkpaiHi.

OTXe, IePCIIEKTUBY BUKOpUCTaHHA MaxEnt B eKOJIOTIYHUX JTOCIHIDKEHHAX € HAA3BUYAHHO ITH-
pokumu. Lleit MmeTox MoXe CTaTH He3aMiHHMM IHCTPYMEHTOM JUISl BUBUEHHS BIUIMBY KIIIMATHYHHX
3MiH Ha O10pI3HOMAHITTS, OLIHKU €()EeKTUBHOCTI NMPUPOIOOXOPOHHUX 3aXO0JIiB Ta PO3POOKHU CTpaTe-
riil 30epexeHHs BUIiB.

BucHoBku

MonenroBaHHsI HIilll BUIIB 32 T0IoMoror0 MaxEnt € oTy>KHUM iHCTPYMEHTOM JUTSI TOCITiPKEH-
Hsl O10pI3HOMAHITTS Ta MIPOTHO3YBaHHS 3MiH apeaiiB BUIIB. Lleil meTon no3Boisie MO0y yBaTH MO-
JIeTTb PO3MOALTY BUAY, SKa MAaKCUMAJIBHO BiNIMOBiTae HASIBHUM JaHUM IIPO MicIis, Je Buj OyB 3apee-
cTpoBaHuid. OJHAK, I OTPUMAHHS JTOCTOBIPHHUX PE3YJIBTATIB HEOOXITHO BPaxOBYBATH PSJI BaXKIIH-
BHX (DaKTOPiB.

ITo-mepirre, AKiCTh JaHUX MPO MPUCYTHICTH BHIy Ma€ BUPINIAbHE 3HAYCHHS. 3MIilIeHHs BUOIp-
KM, 5IKi 9acTO NMPHUTaMaHHI TAKKUM JaHUM, MOXKYTh CYTTEBO BILIMHYTH Ha pe3yIbTaTH MOACITIOBAHHS.
Juia kopekuii uX 3MillleHb MOKHA BUKOPUCTOBYBATH Pi3HI METOJM, TaKi K METOH CITKH 3MIIIeHb
Ta MeToJ] (POHOBUX TOYOK. [lo-Ipyre, BaXIJIMBO TMPABWILHO BHOWMpPATH TEPUTOPIIO i (HOHOBOTO
3pa3ka. BoHa MOBHWHHA OXOIUTIOBATH BECh CKOJIOTIYHMH JIiana3oH BHIY 1 BUKJIIOYATH TEPUTODIi, Ae
BUJI TOYHO HE 3ycTpidaeThcsi. KpiM TOro, HeoOXiIHO BpaXxoOBYBaTH HEOJHOPIIHICTH MPOCTOPY Ta
BHKOPHMCTOBYBATH BIITOBIIHI MPOEKIl ais ciTok. [lo-TpeTe, iHTepnperaliis pe3yinbTaTiB MOJEIO-
BaHHs BUMarae obepexxHocTi. OIiHKa MoJielield Hilll BHKIIOYHO 3a mokasHukoM AUC moxe OyTH
oMaHuBO0. J[imst Oinbinr HamiHOI OLIHKH BaKITMBOCTI 3MIHHMX BHKOPHCTOBYETHCS JOIATKOBUN
MOKAa3HUK — BaXJINBICTh NepecTaHOBKU. KpiM Toro, 11t oTpuMaHHS O1IbII CTaOIIBHUX PE3YNIBTATIB
PEKOMEHIYEThCSI BAKOPUCTOBYBATH MeTo I jackknife.

Hespakaroun Ha cBo1 oOMexxeHHs, MaxEnt € MOTY>KHUM THCTPYMEHTOM, SIKAH IIIMPOKO BUKOPH-
CTOBYETHCS B CydacHii ekoiorii. [IJis oTpuMaHHS JOCTOBIPHUX PE3yJIbTATIiB HEOOXITHO peTeiahbHO
migdupaTu AaHi, NPaBUIBHO HANAIITOBYBATH MOJIENb 1 00EPEXKHO IHTEPIPETYBATH PE3yIbTaTH.

MonenroBaHHsI Hilll BUJIB 3a AonoMoror MaxEnt € BaXIMBHUM 1HCTPYMEHTOM JUTSI JTOCIIKEH-
Hs1 OIOpi3HOMAHITTS Ta MPOTHO3YBAaHHS 3MiH apeainiB BuAiB. OmHAaK, AN OTPUMAHHS IJOCTOBIPHUX
pe3yabTaTiB HEOOXiTHO peTeNbHO MiAONpaTH JaHi, MPaBUIILHO HAJAIITOBYBATH MOJIENb 1 00epeKHO
IHTepIpeTyBaTH pe3ynbTaTd. [1oganpiiii pO3BUTOK IIHOIO METOMY JO3BOJHUTH OUTBII TOYHO MPO-
THO3YBAaTH BIDIMB KIIIMATHYHHX 3MiH Ta aHTPOIIOTEHHOTO BIUTHBY Ha 010pPi3HOMAHITTAL.

TMopsikn

ABTOp BHCIIOBIIOE OASKY KepiBHUKY AociipkeHHs CtaHicnaBy MSKYIIKyY 3a CIIPUSHHS Y TPOBEACHHI JTOCTiPKCHb.

Hexnapaunii

®inancyBanHs. Lle gocmimkenHs O0yno BUKOHAHO B paMKax AUIIOMHOTO MPOEKTY Ha 3400YTTs CTyHeHs Marictpa
(KuiBcbkuit HanioHanbpHUi yHiBepcuTeT iMeHi Tapaca llleBuenka).

Koudunikt iHTepeciB. ABTOp He Ma€ XOAHUX KOHQIIKTIB iHTEpeCiB, sKi MOT/IM O BIUIMHYTH Ha 3MICT L€l CTATTI.

[MoBomxenHns 3 matepianom. JochimkeHHs He epeabadano poOOTy 3 KHBHM MATEPiaIoM.
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Abstract

The paper is devoted to the records of a species that until recently has been consi-
dered to be limited to the southernmost territories of Ukraine (the southern coast of
the Crimea), but for which a number of facts of expansion in the northern direction
have been revealed. Savi’s pipistrelle is a rare species that should be the object of
attention. Such facts were recorded by the authors using US-signals for a number
of quite different places from the southern regions of Ukraine, in particular from
the Azov Sea districts of Zaporizhzhia Oblast (Botieve, Novopetrivka), from Kher-
son Oblast (Askania-Nova) and from the northern regions of the Carpathians (Dol-
yna). The records belong to the period of intensive ultrasonic monitoring data of
bat fauna in 2017-2018. All records have a number of similarities described in the
article, in particular: a) belonging to the southern territories, b) predominance of
records in spring or autumn, c) virtually all records were made in urban landscapes.
In fact, we can talk not about the species’ findings, but about the registration of
signals similar to that of the species. The only recent actual find, the description of
which contains a number of dubious facts, is an indication of the detection of a
hibernating Savi’s pipistrelle in the Sevastopol youth centre. The details of signals
corresponding to Hypsugo savii. Similar records have been reported from a number
of Carpathian regions of Ukraine, but also without a single captured animal. A map
of the distribution of registrations across the territory of Ukraine, which includes
14 localities recorded after 2000, is provided. Today, we can talk about another
phantom species, which repeats the history of other phantom bat species that have
been reported from Ukraine. However, the body of evidence is quite sound, since it
is not based on expert opinion about the audio signals heard, but on the analysis of
signals according to their physical characteristics that can be measured. In addition
to the three key features of the records mentioned above, which indicate the possi-
bility of such finds, it is important to talk about possible errors inherent in the
identification systems, which are very typical for the periods of primary biota
inventory using newfangled methods. The authors consider registrations of signals
of Hypsugo savii as the actual appearance of this bat species, but not in the form of
new populations, but as individuals appearing as scouts exploring new territories.
Actually, the latter explains the lack of actual findings of this species.
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Iincyr ripeskuii (Hypsugo savii) B YKpaiHi: aHaJ1i3 peecrpamnii
i cBiTueHHs ekcnaHcii

Irop Ioaimyx, Irop 3aropoaHiok

Pesrome. Ilpamro mpuCBSYEHO peecTpamisM BHIY, IO IO OCTAaHHBOTO Yacy BBAKaBCS 0OMEXEHO MOMNPEHUM
Ha HaWOIIBLI MiBACHHUX TepeHax Ykpaiuu (miBaeHHuii 6eper Kpumy), mpote 11010 sKOro BUSIBICHO HU3KY (a-
KTiB eKCNaHcii y MiBHIYHOMY HampsiMKy. [imcyr ckenbHUil — papureT, sSKuil Mae Oyt 00’exToM yBaru. Taki
(axTu BimMiueHO aBTOpaMu 3a Y 3-CHTHAJIAMU /TS HU3KH JIOBOJII Pi3HUX MiCIb 3 MiBICHHUX PErioHIB YKpaiHH,
30KpeMa 3 MpHa30BChKUX paioHiB 3amopispkoi 061 (botieBe, HoBomerpiBka), XepcoHcrkoi 001. (AckaHif-
Hosga) Ta miBHiuHuX paiioniB Kapnar ([Jonuna). Peectpaii BiTHOCATBCS A0 HEpioAy yIbTPa3ByKOBOTO MOHITO-
puHry KakxanoBol paynu 2017-2018 pp. Bcei peectpanii MaroTh HU3KY 1Oi0HOCTEH, OIIMCAHNUX Y CTAaTTi, 30Kpe-
Ma: a) HaJeXKHICTh JI0 IIBJCHHHX TEepEHIB, 0) mepeBaXkaHHs peecTpauiil y BecHsHWH abo ociHHil mepioaw,
B) (hakTUYHO BCi peectpariii 3pobiieHi B ypoonanmmadTi. [1o cyTi ME MOXKEMO FOBOPUTH HE MIPO 3HAXIJKH BHIY,
a Mpo peeCTpallii CUTHANIB, MOAIOHHUX 70 Tincyra. €AMHO (HaKTHIHOIO 3HAXIIKOK OCTAHHBOTO Yacy, OMUC K0T
MICTUTh HA3KY CYMHIBHUX ()aKTiB, € BKa3iBKa Ha BUSABJICHH TiIICyTa y CTaHi ridepHalii B IOHHATCHKOMY IIEHTPI
Cesacromnoiisi. OnmcaHo AeTalli peecTpauniil CUTHaJIB, 0 BiAmoBigaroTs Hypsugo savii. [lonibHi peectpauii Bi-
IMiYeHi Uil HU3KH KapIaTChKUX PaiOHIB YKpaiHH, IPOTE TaKokK Oe3 xomHoi 3100yTOi TBapuHHU B H0oKa3. Hage-
JICHO KapTy PO3IMOALTY peecTpamiil Mo Teputopii Ykpainu, mo BriItodae 14 myHKTIiB oro BusBieHHs micis 2000
poky. Ha croroHi MoxHa TOBOPHUTH PO 4eproBuii paHTOM, 110 HOBTOPIOE iCTOPIIO 3 IHIIMMH (haHTOMAMH Ka-
JKaHIB, SIKMX BKa3zyBau 1l Ykpainu. [Iporte cuctema J0Ka3iB € JT0BOJI OOIPYHTOBAaHOIO, OCKUIBKH 0a3yeThCs
He Ha eKCIIepTHIil JyMIli PO IMoYyTi ayAiOCUTHAH, a HA aHaJi31 CUTHANIIB 3a 1X Qi3NYHIMH XapaKTepPHCTHKaMH,
JOCTYITHUMH JUIsl BUMipioBaHHs. OKpiM Ha3BaHMX BHINE TPHOX KITIOYOBHX OCOONMBOCTEH peecTpallii, o cBia-
4aTh PO MOKIIMBICTh TAKHUX 3HAX1TOK, BXKIIMBO TOBOPUTHU PO MOXKJIMBI MOMUJIKH, 3aKJIaJICHI B CHCTEMH 1/1€H-
Tudikamii, Ty)xe XapakTepHi A1 MepioAiB NEPBHHHOI iHBEHTapH3alii 010TH HOBOMOJHHMH METOJaMH. ABTOPH
PO3TIAIAIOTE peecTpanii curHaniB Hypsugo savii Sk (HakTHYHY NOSBY IIbOTO BUAY KaKaHiB, IpOTe HE y Gopmi
HOBUX MOITYJIAIIN, a JIUIIE K OKPEMHUX OCOOHH, SIKi BUCTYIIAIOTH Y POJIi PO3BIIHUKIB, IO OCBOIOIOTH HOBI TEPH-
Topii. BracHe, OCTaHHE MOSICHIOE BiJICYTHICTh (DaKTHYHHUX 3HAXIJOK I[LOTO BHIY.

KntogoBi cioBa: HeTomupy, JUHAMIKA apealiB, BUOBa iIeHTUIKaIis, (PaHTOMHI BHIH, €KCTIAHCIS.

BcTyrll

®dayHa OyIb-SIKOTO PETiOHY 3HAXOAMTHCSA Y MOCTiIHHIA auHamiri. JlMHaMiYHA mapamurma, Imo
MPUIAIIUIA Ha 3MIHY HETIEPEPBHINA Yepesli «yTOYHEHb» BUOBOTO CKJIATY PETiOHAIBHHX (ayH 1 MEex
BUJIOBHX apeajiB, MOCTYIIIO€ HOPMANBHICTh 1 00’ €KTHBHICTh JUHaMiku [Protasov 2002]. Brnacue, nu-
HaMiKa CKJIaJly € iIMaHEeHTHOI OCOOJIMBICTIO BCIX 010CHCTEM, 30KpeMa i perioHaIbHHUX Ta 30HATLHUX
(hayHICTUYHUX KOMIUIEKCIB Ta JIOKAIbHUX (hayH [Zagorodniuk 2014].

Taka nquHaMika ayHu CYMPOBOKYETHCS K MOCTYIMOBUMH (Hamp., Mus spicilegus), Tak i cTpi-
MKUMH ekcnaHcismu (Hanp. Canis aureus). KakaHu y IbOMy CEHCI € YyTAEMHHUYCHOIO TPYIIOI0, TIPO
ixHi excrmaHcii 3Bn4aifHo Hae MoBa 1o (akTy popmyBaHHs oOmupHUX apeanis. Lle cramocs, 30kpe-
Ma, y BUNanKy 3 Eptesicus serotinus (B E. lobatus), Pipistrellus pygmaeus ta Pipistrellus lepidus
(kuhlii s. 1.), ToOTO TPYIOIO BUIIB, SKi, TIONPH CTAaTyC BUPA3HUX CHHAHTPOIIB, TPUBAIMHA Yac 3aJH-
IIajvcs B TiHi 1 BIIMIYSHI 3T0JJ0M JUIe 1Mo (GakTy GOopMyBaHHS MOTYKHUX MOMYILLiil [Zagorodniuk
2006 Ta in.]. [ToniOHa icTOpis TOpPKHYIAcS i KakaHa Hypsugo savii, IKOTO OCTAHHIMH POKaMH CTaJIN
peecTpyBaTH i B YKpaiHi 3a yIbTpa3BykoBuME curHanamu [ Volokh ef al. 2021 ta in.].

' B ocHoBy myGmikarii MoKmageHo BHOIPKY J@HHX 3 PE3y/IbTATAMH aHaTi3y yIbTPa3ByKOBHX CHTHAIIIB Ka)KaHiB,
nposenenoro 1. K. Iomingykom mpotsirom 20162018 pp., Ha ocHOBI "oro npyrum asropoM (I. 3.) mixrorosieHo
MpoeKT TekcTy, nepemanoro xo LK. 01.06.2021. 3 pi3HUX HpHuMH, HepeBaKHO depe3 XBOPOOH i 3aBaHTaXEHICTh
iHIIMH IPOEKTaMH, TEKCT He PO3BUBABCH, a y 6epesni 2024 p. LK. He cTasno i ynmopsiiHUKY 1IbOTO BHIAHHS Hepeaatn
KinbKka 16 ¢aiinis 3 apxiBy LK., sxi Oyno po3copToBaHo i po3mnovato myomikysatu (Hamp. [Polischuk 2024]). Cepen
HUX OyJH i JIBi NaNKH 3 COHOTPaMaMH TilCYTIB, sKi pa3oM i3 TekcToM 2021 p. JIsriiu B OCHOBY i€l mpaiti.
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3arajnbHi 3ayBaru

Mo icmopii 0ocnidscennsn eudy

Hypsugo savii (Bonaparte, 1837) — onun i3 6mu3bko 10 BumiB kaxaniB poxy Hypsugo Kole-
nati, 1856, moHegaBHa OJIMH 13 HAHOUTBII PIIKICHUX BUIIB CCaBLiB, 3aHECEHUX A0 UepBOHOI KHUTH
VYxpainu [Dulitsky & Zagorodniuk 2009]. ®aktuano npotsaroM Beboro 20 ct. 1ieit Bua OyB BiIOMUIA
B YKpaiHi TUTbKH 3 miBaeHHOOepexoks Kpumy. [IpuMiTHO, 1110 y mpamsx nepinoi TpetuHu 20 ¢T. BUI
He OyB Bimomuii B Kpumy [Brauner 1912] 1 Bnepie Hasenenuit st Kapanary 1927 p. sixk Amblyotus
tauricus [Ognev 1927]. Hapani foro 3ragano nuiie 3a 30 pokiB — y IPUCBSIUCHOMY Ka’kaHaM BUITY-
cky «Daynu Ykpainn» [Abelentsev & Popov 1956: 422], e ioro BiAMiueHO IS KIJTbKOX MiCIIe3HA-
XOJDKeHb miBieHHoro O6epera Kpumy (Oinbiue nani). [Toganbini BiZoMOCTI MIPUPOCTaIU BKpail MOBi-
JIBHO, 1 (PaKTHUUHO BUJ 3QJIMILABCS B cTaTyci oOMexeHo nomupenux [Konstantinov et al. 1976], mo
BIITBOPEHO B YCiX BHITYCKaX «UEPBOHUX KHUT» YKpaiHu B 1iiomy i Kpumy 30kpema.

VY 2012 porti 3’IBHIUCS TIEPIINi TTOBIJOMIICHHS MPO 3HAXIJIKH Tilcyra 3a MeKaMH BiJJlOMOTO ape-
aiy, 3okpeMa Ha 3akapnarti i [Ipukapnarri [Bashta 2012], a me 3a napy pokiB — y Ilpua3or’i [Si-
okhin et al. 2020]. B ycix Bunaakax peectparii Oynmu 6e3 BimioBiB. ¥ KaprnaTcbkoMy perioHi MoBa
Hima npo aerekTopHe oOcTexeHHs (merekTop Tranquility Transect B pexxumi time expansion Ta
olpalfoBaHHsIM JdaHuX y nporpami BatSound). ¥V [pua3oB’i mociimkeHHs MPOBEACHO 3 ICTATLHUM
aHaJli30M coHorpam. [IuTaHHs HasIBHOCTI JOKa3iB HAOYJIO 3HAYMMOCTI, OCKIJIbKU MOBA iJie po eKc-
MaHCIio 0 TOro Ayke piakicHoro Buny [Zagorodniuk & Kharchuk 2020].

Bpemrri, copmyBaacs motpeda B peBizii Takux ganuxX. OcoONMBY yBary MpHIUICHO peecTpa-
uism 2017-2018 pokiB, aHami3 coHorpam sikux mnposeaeHo 1. [ominykom.

Takconomia ma ykpaincoka nazea

I'incyra BimHOCHIIM TIOYEpTroBO 10 podiB Amblyotus (1927, 1928), Eptesicus (1929), Vespertilio
(1950), Pipistrellus (1960, 1965). Bpemri, y 1980-x pp. X KaxkaHiB BigHeceHo 10 Hypsugo Kole-
nati, 1856 [Tiunov 1989], 1m0 # NpuHATO y MOAANBIINX JOCIiHKEHHIX, 30KpeMa i TyT. [lepBuHHMI
oruc B 00cs31 Teputopii Ykpainu OyB MPUCBIYCHUN KPUMCHKOMY TIIICYTY SIK HOBOMY BHJTY «KaXKaH-
KiB» — Amblyotus tauricus [Ognev 1927, 1928], TAKCOHOMIYHHHA CTATYC SKOTO B CY4aCHUX MipHJIaxX
Mae OyTH 3anucanuii ik Hypsugo savii tauricus (Ognev 1927).

Beprakynsapua Ha3Ba Hypsugo savii — OJUH 3 HAHOUIBII HEOAHO3HAYHUX HOMEHIB, 4acTO aco-
LIaTUBHUX, Y T.4. HETONHUP JMIUKONOAIOHMH, JIMJINK HETOMMPOBUANHN, HETONUD KaXKaHKOIMOIOHNUA,
JIWIHK TIpChKUH Tomo (Ams orisimy BapiaHTiB quB.: [Zagorodniuk 2001]). Hagani, HagTo uepes po-
JIOBY OKPEMIIITHICTh 1 MiJAKPECICHHs OKPEMIITHOCTI BiJl HETOMMPIB Pil 3alIPONIOHOBAHO MO3HAYATH
YKpaTHCHKOIO SIK «TipChbKUi JTUIHK» [ibid.], a Hamani sk «rincyr» [Zagorodniuk & Emelyanov 2012],
X04a KOJIeTH BBaXKaloTh Horo «HeTonmupomy [Bashta 2012].

Pipistrellus savii — Hetonunp xoxxaHkoBUaHUH [ Abelentsev & Popov 1956: 420];

Pipistrellus savii — Hetonup koxxankoBUAHUH [Sokur 1960: 55; Korneev 1965];

Hypsugo savii — neromup ripeskuii’ [Zagorodniuk & Negoda 2001: 70];

Hypsugo savii — mnuk ripebkuit [Zagorodniuk 2001: 122; Zagorodniuk et al. 2002: 14, 79];
Hypsugo savii — HeTonup Ka)XXaHOBUIHUH, a00 ripchkuii [Bashta 2012: 192];

Hypsugo savii — rincyr ripcbkuit [Zagorodniuk & Emelyanov 2012: 19].

[IMomo «r» HANMPHUKIHIN CIIOBA, HAATO Yy 3B’SI3KY 3 MUTAHHAMHU CTabiTbHOCTI HOMEHKIATYpH. Y
noBinauky «®onemu I' Ta I» NPONOHYETHCS B AKOCTI HOPMH YHHKATH ITPOPUBHOTO «I» y CIIOBAX
rperpKoro moxomkeHns [Ponomariv 1997]. BaxmuBo, mo Ha3By «Hypsugo» MONAIOTh caMe K Ha-
3By WMOBIpHO TpelbKOTO MOXOKeHHs: «Hypsugo: derived probably from the Greek upsigonos —
born in the air.» = «#{MOBiIpHO TOXOIUTH BiJ TPELBKOTO UpSigonos — HAPOIKECHUH y MoBiTpi» [Lina
2016: 10]. ToOT0, BU3HAHHS TPELBKOTO MOXOKECHHS POJIOBOI HA3BH 3HIMA€E MUTAHHS TpaHCIITepaii
«g» SIK «T», 3BIIKH pOJIOBY HA3BY MAEMO CTaOLTI3YBATH SIK «TIIICYT».

% O3HaueHHS «TipCHKHIT» y B. Abenenuesa it b. [TonoBa BUKOPHCTaHO B «IHIINX Ha3Bax» BULY Eptesicus serotinus, B
GiHOMEHI «Tipchkuii Koxam» [Abelentsev & Popov 1956: 434].
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IIpo nepeunni peecmpauii'y Illpuaszoe’t

2020 poxy BWHIIIA BelMKa KOJEKTHBHA Tparlsd «KyMyIsSTHBHA OIiHKA BIUIMBY BITPOBHMX CTaH-
1iif Ha npupoaHi KoMIuiekcH ... IIpuaszon’s. IlosimomneHHst 3. Ce30HHI KOMIUIEKCH PYKOKPHIMX»
[Siokhin et al. 2020]. VY miit nparii 3a3Ha4eH0: «Y PENITH BUIIB 5-BiICOTKOBY MEXY IEPETHYB JIUIIIC
niepray mizHiid (M = 6,0 %; lim: 5,2-6,1), a 5 BuxiB... Manmu nokaszuuku Big 0,1 % no 1,7 % Bix 3ara-
JIBHOTO, 1[0 CBIMYMUTH NPO HU3BKY YUCENBHICTh (ByXaHb Plecotus sp.) Ta MOXJIMBO, BUMAIKOBICTb
3ycTpivei (rirmeyr ripebkuit — Hypsugo savii).» 1le cTano nepioro 3raikoro BUAY 32 MEeXaMH BijIo-
Moro B Ykpaini apeany. Horo Hapenero B 1a6n. 1 B rpadi «secHa 2017» sk 6 ex3. (0,6%).

ByxuTe CIIOBO «BHUTIAIKOBICTBY HE 30BCIM KOPEKTHE IIIOJI0 PeeCTpalliii rincyra. Bumosa ineHTu-
(bikamis KaxaHiB 3a 3ByKaMHu a0o B IpadiYHOMY X BHIJISIII HE TapaHTy€e TOYHICTh BUSHAYCHB, TOMY
IpU CyMHIBaX 3 BU3HAUCHHAM Tpeba Oyno 6M mucatu npo HMOBIpHY «IOMHIKOBICTEY. IIpoTe ineH-
Tudikalii FOBOPHIN HE TaK PO BUMAJKOBICTh YU IOMIIKOBICT, SIK IIPO PiAKICHICTS.

UYepes 3HaYHMH TOTIK MaTepiany HEOJHO3HAYHI 200 HEOUiKyBaHi COHOTPaMU MEPIINX POKIB JI0-
BOJMIIUCS BIANPABIATH y rpady «HE BUSHAYEHO», 00 MiICTpaxyBaTUCS BiJ IOMHUJIOK i TOBEPHYTH-
¢S 710 TakWX coHorpam 3romoMm. Hampukinmi 2019 p. MemiTOMONBCEKI KOJIETH, SKi OyJIu OJHUMU 3
KITFOYOBHX BUKOHABIIIB 3rafiaHoro mpoekrty [Siokhin et al. 2020], mpuabany JineH3iiHY MporpaMmy
BatExplorer, sixa aBTOMaTHYHO ieHTHU(]IKYe BUIM, 1 3’sBUIAcCS Hafis JTOBU3HAUYEHHs NMPOOJIEMHUX
COHOTpaM Ta MOPIBHSIHHS Pe3yJIbTATIB OI[IHKU «pOOOTa» 3 BIACHUMHU BHU3HAYCHHSMH, OTPUMaHUMH
paniire 3a qoromororo BatSound. Ase minensiitHa Korrist OyJia Juine Ha 0JHOTO KopucTyBayva, i LK.,
nepeOyBaroun Ha Bijgnani (AckaHisi-HoBa), «Bumas» 3 MpOEKTIB; IO TOTO X I3AUTH MEPEBIPSATU Ha
BiJJanieHii nokauii JaBHilI «BiANIpanboBaHi» qaHi Oyno GpakTHYHO HEMOKITUBO.

Orasn i anani3 peecrpamiii

Ilpuazoé’s

Brepuie coHorpamu 3 mapamerpamu, OJM3bKHMU 32 3HAYSHHSMH JI0 TINCyTa, BiA3HAYCHO B 3a-
MMcax 3BYKiB Ha mo4atky TpaBHs 2017 p. Ha Tepuropii botiiechkoi BEC (Tab:. 1, datinu 23-33). Ia
BEC posramoBana B ¢. bortieBe [Ipra3oBcbkoro p-Hy 3amnopi3bkoi 0071., Opsil 3 BKa3aHOI B CTaTTi
B. JI. Cioxina 3 xoi. 3anopizskoio BEC, ne Hi 10 2016 p., Hi micias Takux 3BYKiB HE PEECTPYBaJIH,
ayie 11 HETOYHICTh CYTTEBOTO 3HAa4YeHHsI, MaOyTh, He Mae. Hampukinii tpaBHs Toro x 2017 p. LK.
BISIBUB Tircyra cepen 3amuciB i3 Memitonomnst (tadn. 1: M000011). Orxke, y Ilpua3or’i y TpaBHi
2017 p. 3apeecTpoBaHoO 6 3BYKiB, MOAiIOHMX 10 Tincyra. Y BepecHi 2018 p. 3 468 3ByKiB, 3allMCaHUX B
YammuHi XepcoHChKoi 00I1., IBa BigHECEHO [0 Tincyra (tadur. 1: M00601).

Tabmuus 1. dparmMeHTH TaOIMI 31 3BYKOBUMH MapaMeTpaMH Ta CIIEKTporpamamu WMoBipaux Hypsugo savii (HS) 3
OKpeMuX Micue3HaxoukeHb [Ipuaszon’s (boriese, Menitonons, Yarumnka)

Table 1. Fragments of tables with audio record data and spectrograms of possible Hypsugo savii (HS) from various
locations of the northern Azov region (Botieve, Melitopol, and Chaplynka)

Daiin Ne MiximMmynbCHUIT TpuBamnicTb Yacrora, kI'
IHTCpBAJL, MC IMITYJIBCY, MC BEPXHS Mexa ‘ 3a MaKc. HOTYKHOCTI 3ByKY ‘ HIDKHS MeXa
23-33 V3-curnanm 3 nerekropa ‘Pettersson D240x’ 6-7.05.2017 B c. boriee 3anopi3pkoi 0071
23 143 8,54 54,1 36,5 29,8
29 133 5,78 47,7 32,6 30,1
31 131 5,97 56,4 34,6 30,4
32 176 6,61 48,8 32,6 29.4
33 - 9,20 47,9 31,2 28,8
MO000011  Y3-curnanu 3 nerekropis "Pettersson D500x" i ‘Pettersson D240x” 30-31.05.2017 y M. Menitomnons
97.8 3,11 41,5 32,6 28,4
M00601 V3-curnanu 3 gerekropa ‘Pettersson D500’ 06-07.09.2018 y c¢. Yanmaka XepcoHChKo1 00J1.
- 5,47 46,2 34,8 31,8
36,6 353 32,7

Mesxi 97,8-176 3,11-9,20 36,6-56,4 31,2-36,5 28,4-32,7
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Puc. 1. Conorpamu rimncyris 3 borieBoro 3amopizpkoi 001 (muB. Tabm. 1 — daitmu 23, 29, 31-33) ta Memitomons
(daiin M000011). Huxwiii psig — cororpamu 3 YarummHke XepcoHcbkoi 0611, (daitn M00601).

Fig. 1. Sonograms of Hypsugo from Botieve, Zaporizhzhia Oblast (see Table 1, files 23, 29, 31-33), and Melitopol
(file M000011). Bottom row shows the sonograms from Chaplynka, Kherson Oblast (file M00601).

Kapnamu

3amucu Y3-curHainiB KaxkaHiB 3pob6iieHo getektopoM ‘Pettersson D500x’ 21-22 ceprast 2018 p.
B M. [lonmuna IBaHO-®paHKIBCHKOT 00, y JIBOX JIOKAIISIX — «METEOIOTIa» 1 «roTeiby (3amucH
I1. Topnosa). Pa3om 3apeectpoBano 7 Y3-cHTHANIB 3 XapaKTepHUMH IS Tircyra gacroramu 33,1—
37,5 x['u, mogiOHO 10 MPHA30BCHKUX 3aMKCiB. | 3HOBY CHHAHTPOIIHE MiCIIe3HAXOKEHHSI.

Ha wac 3anucy i oTpuMaHHs pe3ynbTaTiB HaM He Oyia Bimoma myOumikamis T. bamru [Bashta
2012], Ta # mitepaTypa cBimumia mpo BiacyTHicTh rincyra B Kapnatax [Tatarynov & Krochko 1988;
Bashta 2009]. Tomy neit Ham ¢axt Oyiio BiIHECEHO J0 «IAMBY», SKi BUIIE PO3MIINAINCS Y paMKax
MOHATH «PIIKICHUN / BUnaakoBuil / mommtkoBuity. Hactymamii o [Uhrin et al. 2016] mo cyrti
BepU(QiKyBaB HaIIl IaHi Ta akTyalli3yBaB 3rajiany myomikarito 2012 p., o Hajami miaATBEpIvIH i JBi
HOBI 3HaXiJIKu BUIY B Yxkropoji Ta MykaueBomy [Vlaschenko et al. 2023].

3 inmoro 60Ky, Hanpukiani TpaBHs 2018 p. B Copokax IBano-®pankiBchkoi 0011. 32 4 HOui 3a-
nucano 490 3ByKiB, ajie cepell HUX HE BUSBIICHO KOIHOTO Hypsugo-noaiOHOro, Tak caMo 5K 1 B Mic-
teukax Jomuna (87 38B.), Onoperb (300 3B.) Ta Bonosens (72 3B.). He Oysio BUSABICHO HOBHX TiICY-
riB i Ha miBaHI — y Yammmani 04-05.2018 (1300 38.), Kanangaky 04-05.2018 (1400 38B.) 1 04.2018
binropon-/nictpoBcbkomy (685 3B.). He BusBieHO iX 1 Hanpukini gita 2017 p. Ha Tepuropii Cusa-
cekoi BEC (Harmuacrpkuii p-H) (193 3B.), y ¢. Harmmmnaka 02.09.2017 (89 3B.) Ta iH.
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BiacyrHicts Hypsugo-noliOHUX COHOTpaM Y IUX CEPisX € CBIMUEHHS TOTO, IO Ti CUTHAJH, SK1
paHinie Oynu BigHeceH1 HamMu 10 Hypsugo, SBHO BUAUISITUCS CEPE/l COHOTpaM iHIIMX OLIBII 3BUYAM-
HUX BHUJIB KaKaHiB. | 11e CBIMYMIIO TaKOX PO HEeperyspHe epeOyBaHHs BHIY.

Inwi pezionu. IcHye Hu3Ka PErioHiB 1 MiClIe3HAXOKEHb, HAATO TAKUX, B SIKUX PEryJIsSIpHO Be-
JIyTh MOHITOPUHT (payHH, JIe BUJ BapTo OuikyBaTH — Bij IBaHo-®pankiBceka 1 Kam’sHug-ITomins-
CBKOTO J10 3anopixoks i Mapiynoss Ha cxoni. 3 orIAay Ha PEeKOHCTPYHOBaHUH apeal BUIY 1 Horo
JMHAMIKY MOKHA TIPUITYCTUTH TOAANBIIE PO3MINPEHH apeary Ha MiBHIY.

Tabmums 2. @parMeHTd TaOMUIb 31 3BYKOBHMH IapaMeTpaMy COHorpam HMoBipHuUX Hypsugo savii (HS) 3 nBox
nokariit y M. Jlonuaa IBano-®PpankiBehkoi o0, (cepriers 2018 p.)

Table 2. Fragments of tables with sound parameters of sonograms of possible Hypsugo savii (HS) from two locations
in Dolyna, Ivano-Frankivsk Oblast (August 2018)

Daiin Ne MixiMITyIbCHUIT Tpusaiicts Hacrora, kI'g

IHTCpBaJ, MC IMITyJIECY, MC BEpXHS MEXKa | 3a MaKC. MIOTY)KHOCTI 3BYKY | HIDKHS Mexa
cepis 1 V3-curnanu 3 gerexropa "Pettersson D500x" 21-22.08.2018 y M. JlonuHa (MeTeonoria 3a MicTOM)
MO001453 - 2,44 40,7 33,7 29,9
MO001755 - - 35,7 34,2 29,5
M002974 - 2,41 37,5 34,2 29,4
cepist 2 V3-curnamu 3 nerexropa "Pettersson D500x" 21-22.08.2018 y m. Jlonuna (roTens «AaBay)
MO03418 - 11,7 36,5 33,1 30,4
MO03594 - 10,5 39,6 37,5 35,4
MO03647 - 17,1 33,8 33,1 30,3
MO03662 154,8 10,9 38,3 37,5 354

-90,08,-70,d8 , -50.67

50 kHz , Spectrogram, FFT size 512, Hamming window 50 kHz  Spectrogram, FFT size 512, Hamming window

45 kHz 45 kHz

40 kHz
36 kHz h h
30 kHz L

25 kHz

40 kHz

35kHz

N.

It
| ‘WH
y 1 | 1.
AL RS e AN i el o TR W Al "*.' i1, i o 0 i ! i
0 100 200 300 400 500 ms 500 500 700 300 %0

50 kiz _Spectrogram, FFT size 512, Hamming window 905, 70,85, 507 el

45 kHz

30 kHz

25kHz

Puc. 2. Conorpamu rincyris 3 M. Jlonuna IBano-®pankiB-

Aotz CbKOT 0001, 21-22 cepmus 2018 p.: mepmri Tpu — JIOKyc

s \ «METEOUIOTTIA», HACTYIHI YOTHPU — JIOKYC «TOTENbY.
30 kHz . .
Fig. 2. Sonograms of Hypsugo in Dolyna, Ivano-Fran-
25kHz .
kivsk Oblast, 21-22 August 2018: the first three from the
300 200 500 500 700 ms locus ‘meteomast’, the next four from ‘hotel’.
50 kiiz Spectrogram, FFT size 512, Hamming window [5005 - 7085 50 W 2 50 ki Spectrogram, FFT size 512, Hamming window -90,08,-70,d8,-50.97 W .
45 kHz 45kHz +
40kHz 40 kHz ¢
35 kHz h h b BkHz | b " b P
30kHz § ‘ i ‘ i 30kHz
25 kHz 25kHz L
200 400 600 800 1000 1200 1400 ms 800 900 1000 1100 1200 1300 1400 1500 ms
50 k4z Spectrogram, FFT size 512, Hamming window 905,710,055l 1z Spectrogram, FFT size 512, Hamming window 038, T8, 50T ]
45kHz | 45kHz L
40 kHz - 40 kHz |
i (I i ’ ¢
35kHz | 35kHz L
oz, M i i ‘ i 30kHz |
25 kHz . 25kHz |

200 400 800 800 1000 ms

200 400 600 800 1000 1200 1400 1600 ms



Savi’s pipistrelle (Hypsugo savii) in Ukraine. analysis of records and evidence of expansion 119

Brizses GERMANY T
0 G Kiev %
Cologne A :
v
CZECHIA
_Paris UKRAIHE algograd
. Viennagl o b 5 KAZAKHSTAN

<

AUSTP
FRANCE X
ROMANIA

_ Bucharest

§ < " SHAN
celo - L G e
L elona . Istanbul GE UZBEKISTAN  Tashkept ran'®

Had -
PORTUCAL € 4 - { { Ankara ‘ oBaku
SPAIN 3 (8 o
o TURKEY i ENISTAN

©Lisbon GAthens
Algrers L Tuni

SYRIA

Casablan, T TUNSIA L ey Damascus

®q iihad
« A Baghdad
“Ariman_ IRAQ N g

/
47
MOROCCO ° Kuwait City 4
3 Y AN ! PAKISTAN New Delhi £
ALGERIA o8 £l MEPAL

LINYA SN

EGYPT

Puc. 3. 'eorpadiune nommpenns Hypsugo savii 3a IUCN [Juste & Paunovi¢ 2016].
Fig. 3. Geographical distribution of Hypsugo savii according to [UCN [Juste & Paunovi¢ 2016].

I'eorpadis HoBux peecrpauiii «Hypsugo savii»

Hlocmyn y kpainax Llenmpansnoi €sponu

3arajoM BHUJI XapaKTepU3YETHCA MIBACHHUM apeayioM, o npoctaraeTbes Bif [lipeneis mo 'ima-
naiB (puc. 3). IIpote neit apean BusiBUBCsS HecTaOinbHUM. IIponec po3ceneHHs «3amyleHut Ipu-
ponoro naBHo, 3 1980—1990-x pokiB. [cHYyrOTH 100pi 1Ba AecATKH MyOmiKallii, 0 3aCBiq4yIOTh IOC-
TYII BUIY B IIEHTPaIbHIA €BpOITi, Y T. 4. B CyMDKHHX 3 YKpaiHOro KpaiHax. Hanp., ofuH 3 MiBICHHUX
IIEHTPIB PO3CEICHHS BHIY B €Bporni — balkaHn — 1moka3aB BUXiJ BUAY 32 MEXi THIIOBHX PalOHIB i
tunis ocenuul. Y Cep6ii, posnouasmuck 1981 p. 3a cxoni wiel kpainu, Bux 1o 2015 p. ctas BigjoMum
13 55 ;moKaJiTeTIB 10 BCil KpaiHi 3 SBHUM HAPOCTAHHSAM YaCTOTH PEECTPAIlild B OCTaHHI POKH 1 OCBO-
€HHSIM PIBHUHHHAX CHHAHTPOITHUX MicIle3HaX0keHb [Paunovic et al. 2015].

BuxingHi ysABICHHS MPO IMiBICHHI TepeHH SK 30HY MOIMWPEHHS BHIY CTAJId CYTTEBO 3MIHIO-
Batucs [Horacek & Benda 2004; Reiter ef al. 2010b]. 3’ sBunucs AetanbHi myOikaIii moao ABCTpii
[Spitzenberger 1997], CnoBauuunu [Lehotska 2006; Danko 2007], Uexii [Gaisler & VlaSin 2003;
Bartonicka & Kanuch 2006; Reiter ez al. 2010a], Yropumwau [Gorfol et al. 2007]. 1i nani 3acBingy-
IOTh PICT MOMYJIAMIi Ta pO3IIUpPEHHS apeaiy H. savii Ha MiBHIY 1 ¢Xig €BPOMH, IO CYTi B HANIPSIMKY
VYkpaiHy, 3 O4iKyBaHHM 3aCEJICHHSAM KapIaTChKOTO PETioHy i MiBIHS YKpaiHu.

OxpiM BKa3aHUX 3HAXIIOK y CYMDKHHX 3 YKpaiHoro CrnoBawumHi i YTOPIIUHI € i 3HAXiTKU B
PymyHii, 30kpema i y MomnioBi i B pyMyHCBKi#t aenbTi JlyHato, Ipu TOMY B IIHPOKOMY CHEKTpi Oio-
TOMiB (BETIICHIH, 3a0y10Ba, AOPOTH, JEPEBOCTAHH), IPOTE 3 BUPA3HOIO MPUYPOUEHICTIO 70 TYMif-
HUX BapiaHTIB MICIIE3HAXOJPKEHb, 3 YacTKoro peectpariii 0,5-1,5% Bix iHmMMX kaxaHiB [Pocora &
Pocora 2011]. 3 ornsay Ha quHaMIKY 1 Teorpadiro MOMIMPEHHS, OYEBHIHO, IO BUJ JaBHO MaB OU
OyTu BusiBIeHHH 1 B 3akapnatti Ta beccapabii, 10-15 pokis Tomy. IIpoTe HaBiTh Temep, i3 SBHUM
3aImi3HeHHAM, 1HQOpPMAITis PO BUJ B YKpAaiHi € IIHHO0, 1 11 Tpeba HAKOITUIyBaTH.

Ilocmyn ¢ Ykpaini

BaximBo po3MISIHYTH JjaHi PO MONIMPEHHS TPhOMa CETMEHTAMH, TeoTrpadiuHo 1 XpPOHOJIOTIYHO
BimminauME — Kpum, [Tpuazos’st, Kapnatu (paktu momo [ToxyHas’s BincyTHi).

Kpum. Y 1927 p. C. OrHp0oB onucaB KpUMCBKOTO Tinicyra sik Amblyotus tauricus 3a 3pa3koM 3
Kapanaspkoi 6iocrantii («tum B ko OrHBOBa») [Ognev 1927: 152] 3 moaamnbIow HOro xapakTepu-
CTHKOIO B oyl kaxaHiB €Bpazii [Ognev 1928: 561]. [Toromy ioro 3ragano y «®DayHi Ykpainu»
[Abelentsev & Popov 1956: 422] 3 yrouHeHHsM, 10 [eil Bua «mommpennii B KpuMcrkiit obmacri,
Ha miBIeHHOMY 11 y30epexoki (Kekeneis, Kapamar, Anynka) (kapta XIII, 3)». [Ipore Ha 3ragaHiii
Mari To4oK Oinbiie (5) i B mepioMy HaOIMKEHHI BOHH BiIITOBITAIOTH TAKUM ITYHKTaM, 5IK:

(@ €BnaTopis [y TEKCTI HeMae, BIATBOPEHO MO Malli, OiIbIe HIKUM He 3rafiaHo], (@ AJymnka [mpsma 3rai-

Ka B TEKCTi, OibIe HIKMM He 3rajiaHo, nopyd posramoBaHuii «KikiHei3» = Onon3HeBe, TaKOXK 3ragaHui

O TEKCTY, 3BIIKHU € KoJeKuiiHi 3pasku 1926 1 1929 pp., nuB. mani], (@ Anymra [BiATBOpEHO 1O Mari, Hi-
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KUM He 3rajiaHo], @ Cynak [BinTBOpeHO 1o marii, nopyd HoBwii cBiT, 3Biaku € 3pa3zok 1960 p., nuB. naii],

@ Deonocis (3ragaHo B TekcTi sk «Kapanary) (nuB. puc. 4, a).

VY A. KoncranrinoBa 3 kod. [Konstantinov et al. 1976] BiamiueHo, mo ‘Pipistrellus savii’ nyxe
PIAKICHUI 1, OKpiM OoHOTO 3paska, onmcanoro C. OrapoBuM (1928), 3ragaHo Jwmiie Tpu 3HAXIIKH:
OJTHOTO camIlsg 3100yTo B Sati B 1956 p.; KOJIOHIIO CaMOK, IO PO3MHOXKYIOTECS, 3HalaeHo Vv 1960 p.
[y HoBomy CBiti]; Tako cHilftMaHO OJHOTO CaMIIsl.

Bci mi 3Haxinku NOXOASATh 3 MiBJEHHOro Oepery Kpumy, mpu ToMy Bci JIiTHI, TOOTO Ha 3UMIBII
BHJ HE BinMiquI/Iﬁ3. Hapani A. Jynunskum Ta 1. KoBaneHko y3arajibHEHO JaHi Mpo BioMi KOJek-
uiiiHi 3pasku [Dulitsky & Kovalenko 2003]: y Tprox akagemiunux konekiisx Kuesa Ta [TerepOypra
BOHM HapaxyBanu 12 3pa3kiB Hypsugo savii 3 1IeCTH MicLie3HaxopkeHb KpuMy (BKIIFOUHO 31 3pa3-
Kamu, 3raganumu A. KoncrantinoBum y npati 1976 p.):
3IH (CII6): @ Kikenei3, 03.08.1926, n =1 (F #50254, wm, sk ‘Eptesicus tauricus’, leg. E. Kupuuenko);
@ Kikeneis, 08.1929, n =1 (F #20701, w, six ‘Eptesicus tauricus’, Kupuuenko E.); @ [oxon. Cynaka, Ho-
Buii Cit], Hackpizuuii («CkBo3HHI») rpoT, 25.06.1960, n = 1 (Fad, #44059, w4y, sk ‘Vespertilio savii’,
leg. B. ImutpieBa); @ Hoswmii Cgit, 14.07.1960, n =7 (2M juv + 4F ad + IF juv, #44060-44066, m+u, siK
‘Vespertilio savii’, leg. B. Imutpiesa); 3SMKY (KuiB): @ Slnra, 19.08.1956, n=1 (M, #4917, m+u, sx
‘Pipistrellus savii’, leg. M. Illep6ak)*; HMIIM-z (Kuis): @ Kapanar, 6ioctannis (mapk), 15.08.1990, n =
1 (M #12281, wr+u, leg. M. Beckapasaiinmii); juv. (1), 1110 3acBiquye HasiBHICTh MaTEPUHCHKOI KOJIOHII.
Koneramu mimkpeciieHo, 110 BCi 3alMCH PO 3HAXiAKHU Tirncyra B Kpumy € miTHIMA (Takux Ha
2001 p. 6ymo 10 i3 938 3ammcie kaxaniB) [Dulitsky & Mikhailova 2001]. MoxHa OpUITyCTHTH, IO
BuI B Kprmy € (OyB Ha TOi 4ac) Ce30HHUM MIrPaHTOM, X049a HE MOYKHA BHKJIIOUATH HOTO 3UMIBIIIO B
Ha3eMHHUX CXOBHIIAX, Ki, Ha BIIMIHY BiJ] Te4ep, 3aTHIIAITUCS 11032 YBArok JOCITIIHUKIB.

Ille omHy 3HaXiAKy momand gociimkeHHs A. IBarumpkoro [Ivanitsky 2020], skuii BiIMITHB BU
B paiioni deoocii, BKa3aBIK B CyMi TPH 3HAXIJIKH, BC1 — peecTpallii MOOAMHOKUX caMIliB Ha Kapa-
nas3bKiil 6iocTaHmii. ¥ Ti camMi pOKM BUJ BHSIBJICHO Ha 3UMIBJI Y MDKBIKOHHOMY IIPOCTOpI B IOHHAT-
cekoMy 11eHTpi CeBacronois [Tarasova & Oskolskaya 2018]:

@ Kapanasbka Giocranuis (44°54'49.5" N 35°12'03.4" E): 15.05.1920, 1 ex3. [Ognev 1927, 1928], @ Tam

camo, 15.08.1990 1 & (HHIIM [1e came, mo y AJl]), @ tam camo, 06.08.2020 1 & sad [Ivanitsky 2020];

(@ CeBacrormnouib, OHHATCHKUH 1IEHTD, [2018], 1 ex3. [Tarasova & Oskolskaya 2018].

Otxe, KpuMcpKi MaTepiany 3acBiTUYIOTh MOCTIHHY MPUCYTHICTH BUAY, X0U 1 B Mallill YrceNb-
HOCTI, 10 BCii cMy3i miBAeHHOOEpexoks, Bin €Bnaropii 10 deomocii (ocHOBHA Maca — Bij ANyNIKH
1o Cynaka). ButbniicTs i3 HUX, PaBIoo1i0HO, OB’ I3aHa 3 HACCIICHUMHU ITyHKTaMHU.
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Puc. 4. Micus peectpaniit Hypsugo savii B Ykpaini: @ — 3Haxigku y Kpumy (# 3a [Abelentsev & Popov 1956: puc.
XIII]); b — 3Haxigku y kapmaTcbkoMy periosi (3a [Bashta 2012: puc 1]); ¢ — 3pasok 3 Kpumy (Peonocis, camerrp,
juv., #12281, 15.08.1990, xonekuis HHIIM-z, doro 1. 3aropoaHioka).

Fig. 4. Record localities of Hypsugo savii in Ukraine: (a) finds in the Crimea (# after [Abelentsev & Popov 1956:
fig. XIII]); (b) finds in the Carpathian region (after [Bashta 2012: fig. 1]); (c) specimen from the Crimea (Feodosia,
male, juv. #12281, 15.08.1990, NMNH-z collection, photo by I. Zagorodniuk).

3 ABTODH 3 BJISYHICTIO CKOPHCTAINCS EIEKTPOHHIMI KOHCIIEKTAMH CTATeil 00 KaXkaHiB YKpaiHH, MirOTOBICHHX
y «aoinTepHeTHY epy» B. I[lokunpuepenoro (Hapasi Taki BUIAHHS 3HOBY HEJOCTYIIHI, ajie 3 iHIINX MPUYHH).

*V 3BenenoMy KaTanosi komekuiit kaxauis [Zagorodniuk & Godlevska 2001] okpim 3amucy 11p0r0 3paska sk H. savii
ifioro 3ragaHo B nepeniky P. nathusii 3 npuMiTkoio «R = 29-30, cf. savii» (HactipaBni, 1ie MOJIOAMH savii).
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Kapnamcoxuii pecion (3a: [Bashta 2009]). Peectpariii 6a3yroTbcs Ha I€TEKTOPHUX OOCTEKEH-
HSIX OKpeMHUX Micue3HaxompkeHb y 2009-2012 pp., Y3-curnanu H. savii 3apeecTpoBaHO B «7» TOU-
kax [lepenkapnarTs 1 3akapnarts (B TEKCTi 1 Ha Mari o3HaueHo 5) (puc. 4, b). OCKiIbKH criocTepe-
KEHHsI, sIK BKa3aHO aBTOpoM, posnodato 2009 p., TBEpHKEHHS «BIEpIIE BHUSIBICHUI Ha TEPUTOPIi
KapnaTcbkoro periony y 2009 p.» € HeTouyHuUMHU: BUA Mir OyTu TyT 1 panime. Y 2018-2020 pp. mo-
naHo 1o aBi Toukw 31 3akapnatts [ Vlaschenko et al. 2023] # IIpukapnarts (1 podoTa).

(@ 3akapnarceka o0, M. Ykropoa, ¥Y3-curnanu, 17.07.2009 i 24.07.2012; @ tam camo, Y KropoJacbKuit

p-H, c. Kam’ s, ¥V3-curnanu, 27.08.2009 1 24.07.2012; @ tam camo, M. beperose, ¥Y3-curnanu, 23.08.

2011 [Bashta 2009]; @ Yxropona, 9.02.2020, 1 ex3.; @ Mykauese, 1? ex3., 6e3 aer. [Bci cami, Vlaschen-

ko et al. 2023]; @ IBano-®pankiBcbka 0011., M Poxnsaris, 13.08.2009, 19.08.2011, Y3-curnanu; @ tam

camo, 23.07.2009, Y3-curnanu, PoxusaTiBChbKHiA p-H, M. bpomiHiB-Ocana [Bashta 2009]; @ Isano-®pan-

KiBcbKa 0011., JlonmuHCcbkuid paiioH, M. JloauHa, JoKyc «MeTeomoria» (n = 3) Ta JOKyc «roTenb» (n = 4),

pasoM 7 curHanis, 21-22.08.2018 [us npans].

Ilpua3zog’sa. IlosBa Buny Oyila HEOUIKYBaHOIO aHAJOIIYHO TOMY, SIK Iie Oyso B icTopii po3ce-
JIEHHS HeTonupa Oimocmyroro, Pipistrellus kuhlii (s. 1.) [Volokh 2002]. Tleprra Bka3iBka, K BiaMi-
4yeHo Buiile, ctayacsa 2020 p. 3a MarepiajlaMyl ISTEKTOPHOTO MOHITOPUHTY KaxkaHiB Oi1s1 boTiiBchKkol
BEC, mo y IlpuazoBcekoMy (HMHI MeniTononbcbkoMy) paiioni 3amopisbkoi 00:. [Siokhin et al.
2020], — Tam y TpaBHi 2017 p. BiIMi4eHO IIICTh CUTHANIB, IOMIOHUX 10 Hypsugo (poTe HE BUAB-
JIeHO HiYoro noaioHoro Hi B 2016, Hi B 2019 pp., KoM TaKoK BeJIX MOHITOPUHT). KagacTp 3Haxi/IoK,
3raJlaHuX B IbOMY paiioHi, Ha ChOTOJIHI BKJIIFOYA€ YOTHPH 3aIUCH:

(@ 3amnopiszbka 00u1., c. botieBe (botiiBcbkoi BEC), V3-curnanu 3 nerekropa “Pettersson D240x”, 5 cur-

HauiB, 6—7.05.2017 [us npaus; panime 6e3 aer.: Siokhin et al. 2020; Volokh et al 2021]; @ tam camo,

M. Memnitomnons, ¥Y3-curnanu 3 nerekropis “Pettersson D500x”, “Pettersson D240x”, 1 curnain, 30-31.05.

2017; @ Ttam camo, bepasHcekuii p-H, c. HoBonerpiBka, Y3-curnanu 3 gerektopa ‘“LunaBat DFR-1

PRO”, n = ?, 03—07.2020 [Volokh et al 2021]; @ XepcoHcbka 00i1., ¢. YaruimHka, Y3-CUrHaIH 3 JETEK-

topa “Pettersson D500”, 2 curnanu, 06—-07.09.2018 [1g npaws; panime 6e3 net.: Volokh ef al 2021].

3azanvha cxema nowupennsa 6 Ykpaiuni

Bci 3ramani B 11bOMy pO3isi BiIOMOCTI MPO 3HAXiAKHU Tirncyra B YKpaiHi HAHECEHO Ha MaIy
(puc. 5). 3aranom € 14 3naxinok micims 2000 poky. Bci BoHM BKpail HEUHCIICHHI MOPIBHSIHO 3 00Cs-
raMy MOHITOPWHTOBHUX JOCIIDKCHb KakKaHiB B YKpaiHi, MPOTE SICHO OKPECIIOIOTh BIIOMHIA Ha ChO-
rogsi apeai. IIpaBaonoiOHO, M0 MEXI HOMIMPEHHS € IUPIIMMH, IPOTE 3araloM KOHTYPH IMOIIH-
PEHHS OYEBH/IHI, & M1 HAIIEBHO IIIE HE Pa3 3MIHIOBATUMYThCA.

Belarus

Puc. 5. Kapra posro- Poland

Iy MicCIb peecTpa-
uii Hypsugo savii B
VkpaiHi (3a cymoro
BCIiX JJaHUX). Y Bepx-
HBOMY KyTKy — (o-
TO LIBOTO Ka)kKaHa, Ha-
nicname Ham B. Ma-
poukiHoto (Koiiten-

nar, 2007 p.). Tt eisnssnsmmsannes
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Li mexi He MOXXHA TOSICHUTH OioreorpadiyHUMH KOOPIMHATAMH, TOMY BOHH € HEYCTaJICHUMH,
B PO3BUTKY, BIIIOBITHO A0 BEKTOPIB po3celeHHs Buay. KapTuHa noaiOHa 1o apeasiB HU3KHU 1HIIUX
BH/IIB K&)KaHiB, a HaJTO JJIsl HEIOJaBHLOTO iHBalijepa — ByXaHs aBcTpiiicbkoro (Plecotus austri-
acus), po3cesieHHs sikoro TpuBae potenep [Zagorodniuk & Postawa 2007; Zagorodniuk 2018a], i
Hapasi Leil BUj NOCYHYBCS 0 MIBHIYHUX MeX YKpaiHu. Mexa MOIIMpPEHHs I[bOr0 BUAY ByXaHs Ha
2007 p. (a¥B. MaIy y IIMTOBAHMX IMPAISX) MOAIOHA 10 MOMUPEHHS Tirncyra (puc. 5), eKCIaHcis KO-
ro #ie aHaJIOTYHUMH [UIIXaMU, IPOTe i3 3ami3HeHHsIM Ha 10 pokiB.

IIpote € omHa ocoOnuBicTh. Leit BU, BUABISIOUM O3HAKKA CHHAHTPOIII3AIii (IUB. BHIIE), 3aJIH1-
MIA€THCS BKpail HEUUCIEHHHUM, 1 32 (DaKTHYHMMHM 3HAXiJIKaMH JOTeIep BioOMUH B YKpaiHi Juie 3
Hail0Oinbm miBreHHuX Jokauiil B Kpumy i1 3akapnarrti. Lle 103Bojsle NPUITYCTUTH, 1[0 TOTOYHA KOH-
¢irypamis apeary — 1e 3osa EOO (extent of occurrence = 001acTh MOMMPEHHS), &K HISK HE 30HA
AOO (area of occupancy = oOnacTh oceneHHs) 3a knacudikaniero MCOIL. [HmumMu cioBamu, 11e
30Ha MOIIYKY (KOUiBeNb, PO3BLIOK), B AKil BiZICYyTHI C(OPMOBAHI MOMYJISILIi, IPOTE MOIIUPEH] OKpe-
Mi OCOOHMHH, Maike BUKJIFOUHO CaMIli, MpUpedeHi Ha caMiTHICTb. [ToniOHe XapakTepHe s 6araTtbox
TBapHH, 30KpeMa ¥ IS KaKaHIB y TIepioId MITpalliii i «IpollymyBaHHs» HOBUX TEPUTOPIN I Oce-
JIeHHsS — 5K JiTyBaHHs, Tak 1 3umiBini [Godlevska 2013; Zagorodniuk 2018b].

Oo0rosopenns

BaxuBo po3rNisHYTH TPU ACHEKTU: TeMY BUIIB-(DaHTOMIB y CKJIaJi MiCLEBUX (ayH, 3HAUCHHS
TEXHIYHUX 3aCO0IB BHSBIICHHS TaKCOHOMIYHOT T'€TEpPOre€HHOCTI, MOP(OJIOTIUHI KpUTepii imeHTH di-
Kallii B O4iKyBaHHI HOBHX 3HaXiJIOK HOBOTO JiI 0araThbOX PETiOHIB BUIY.

Danmomni 6udu Kaxcanie 8 Ykpaini

®daHTOMN — 0COONHMBE SIBUIIE B perioHaNbHIHN (ayHicTui. [le Bimxin Bia madIoHHOTO MUCIICH-
Hs, KO JOCIITHUKH TECTYIOTh MaTepiall MI0J0 TaKCOHOMIYHOI HEOJHOPLTHOCTI 1 (hOPMYIIOIOTh
rifnoTe3u MI00 HaA3BUYaHOI MIHIMBOCTI y BUOIpKax, abepanTHUX MopdoTtumiB Tomo. [lladnonHe
MUCJICHHSI — LUISX JI0 OMWIOK, y T.4. 1 IpU BUBYCHHI KaxaHiB [Zagorodniuk & Gleba 2018]. Ha-
TOMICTh, CYMHIBH Y OJIHO3HAUYHHUX 1ICHTHU(IKAIIISX YaCTO CTAIOTh MiJCTABOKO JJIs PEBi3ili 1 BUSIBIICH-
Hs HOBUX BUJIB, paHille He BiaMiueHNX. OYeBHIIHO, 1O II¢ OyBa€ HE 3aBXKAH, 1 3HAYHY YaCTUHY
(haHTOMHUX BHJIIB paHO Y Mi3HO «3aKpUBAIOTH». Tak OyJo, 30kpema, 3 I1BOMa BUAAMH IMiJKOBUKIB,
Ha SKHX IPETCHIyBaIN» 3pa3ku ApiOHUX Rhinolophus ferrunequinum — R. euryale ta R. mehelyi,
MIPUCYTHICTh SIKUX MpuITyckanacs panimre [Dulitsky ef al. 2001].

IToka3oBOr0 BUSBHIIACS ICTOPIS 3 TAKCOHOMIYHMM (haHTOMOM — HiuHuIero Haraniau (Myotis
nathalinae), — Ky Jie TUTbKA HE 3HAXOJIWIIH, aJie He B YKpaiHi, 1 PO AKY HAIKUCAIM YAMAJIO CTeaTeH
(mamp. mo matepianax i3 [oabmii — [Bogdanowicz & Urbanczyk 1981]), mpote BpemiTi 11e BUSBUBCS
OJIMH 3 BapiaHTiB MIHJIIMBOCTI BUIY Myotis daubentonii [Bogdanowicz 1994]. Ilpukmnagom miareep-
JOKEHOTO (DaHTOMY € «HIYHMIISI IKOHHIKOBay, BPEIITI BU3HAHA K OKpeMul BUI — Myotis alcathoe,
HUHI Bioma 1 B Ykpaini [Bashta et a/. 2018]. lo neBHOi Mipu rincyr B YkpaiHi — Takox (aHTOM,
HEBiIOMMH 3a IHIIUMM AaHUMHU, OKPIM 3BYKIB, SIKi, SK BiMI4al0Th OKpeMi AocTifHuKH (Hamp. [Po-
cora & Pocora 2011]) He € HaxiftHuM Kputepiem. [IpoTe B HAIIOMY BHIIAAKY aHANi3 MIPOBEICHO i3
3aCTOCYBaHHIM BiAIMOBIIHOTO MPOrpaMHOro 3a0e3MedeHHsT ¥ aHali30M COHOrpaM, a He JIMIIe Ha
ciryx. Tomy dacTnHa paHTOMIB — IIe peecTpamnii 0OCOOMH-PO3BIIHUKIB a00 BTIKa4iB 3 KyJIBTYpH,
TOOTO PI3HUX BapiaHTIB MPHUCYTHOCTI BHIIB Oe3 (OpMyBaHHS MICHEBUX MOMYIALIM, MPOTE BHACII-
JIOK TIOSIBU SIKMX BPEIITI MOXKYTh C(HOPMYBATHCS HOBI XKUTTE3AATHI HOMYIIALL.

Texnonociuni innoeauii ak pakmop uymy

OxpiM Ha3BaHUX BUIIE TPHOX KIIFOYOBUX OCOOMMBOCTEH peecTparliif, Mo 0JHO3HAYHO HE CBiX-
9aTh PO MOXKJIMBICTh TaKHX 3HAXIJOK, BAXKIMBO TOBOPUTH MPO MOMIIUBICTH IOSIBH ITOMMUJIOK, 3a-
KJIQJICHUX B CHCTEMH BWJIOBOI iieHTUiKkallii. Taki MOMHIKK TyXKe XapaKTepHI JUIsl MepioiB mep-
BHHHOT iHBeHTapH3aIlii 610TH, HaJITO HOBOMOJAHUMHU TEXHIYHUMH METOJIaMH, KOJIM JOCIiTHUKA HaJI-
TO 3aXOILTIOIOTHECS HUMU (3ralaéMO YHCIICHHI «XPOMOCOMHI» ITOJIIBOK (MOKHA 3TalaTH MPO DKaka
KoJxizncekoro!), «0ioXiMiuHD) BHIU MUIIEH, «MOJICKYIIAPHI» BUIH ByXaHIB.
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ITosiBa i1 momMpeHHsI HOBUX 3ac00IB BUSIBJICHHS TAKCOHOMIUHOI I€TepOreHHOCTI MaTepiaay —
11e 3aBXKI1 BUMPOOOBYBaHHA 1 hakTop mrymy. Takux NpUKIaAiB B iCTOPIl JOCIIKEHb €BPONEHCHKHX
CCaBIIiB OyJIO YMMAaJIO, 3a4eNnJIo 1Ie 1 TepeHn YKpainu. Hamp., 3aX0ruieHHs] 0JJOHTOJIOTIYHUMU O3Ha-
KaMU TPU3YHIB JaJ0 CIUIECK 3HAX1JOK paHille MaJoBiIOMUX BUIIB, SIK OT «Pitymys» subterraneus B
HU3LI perioHiB YKpaiHu, 30kpeMa i B Ackanii-HoBiii, 1o numie 3 pokaMu BUSIBUIOCS MOMMIKOIO
[Polischuk 2009]. TexHomorivHi iHHOBaIlii HE OMHUHYJIHA XipOIITEPOJIOTIIO.

Ha merexropax, 0coOJIMBO TeTEPOAMHHUX, JOCTITHUKH MOTIHU IMOYYTH OYyIb-sKi BUAM. | qyim.
IHKonmu e maBano miHHI (hakTH, 3po3ymisi 3 pokamu. TakuMmu cranu peectparii B KiHIi 1990-x y
Kuesi uncnennux 42—45-kHz netonupis, npuitHaTuX 3a Pipistrellus sp. [Zagorodniuk 1998], a 3ro-
oM 3a P. pipistrellus [Zagorodniuk 2001b], mpoTe 3 mpUMITKOO, 110 1I€ HE MiATBEPIKYIOTh KOJIEK-
1ii. 3 pOKaMH I1e CTaJ0 OYEBUIHUMHU peecTparissMu iHmoro Buny — P. lepidus (kuhlii s. lato), HeBu-
MpaBIaHo MPUHHATOTO 3a P. pipistrellus. Te came cTanocs 3 «IeTEeKTOPHUM) BH3HAYCHHIM HETOITH-
piB Ha JliHLi, Ae Takox Bigmiuanu «P. pipistrellus» [Petrushenko ef al. 2002], skux 3rogoM Tam He
nixrBepmkeno [Zagorodniuk & Korobchenko 20081 . HoxiGHe mokasamu i XxapKiBCbKi icTopii, xe
MicrieBi (axiBIii 0aratopasoBo peecTpyBaiu «pipistrellus», mpo 1mo Oyno ¥ yuMano myOmiKarii
[Hamnp., Vlaschenko 2005], a moTiM «aist sICHOCTi» 3a0yiH Te€ 1 MOYaIU MUCATH Y CTATTSAX MPO «pyg-
maeusy», Haue HIIKUX «pipistrellus» 1 He Oyno [auB.: Zagorodniuk 2018a: 62].

Bnacue, «nosiBa» Hypsugo (a o cyTi — peecTpanii curnainis, nofgiouux no Hypsugo) B Ykpa-
HI cTaymacst TAKOXX 3aBJSKU aHATITUIN 1 HenmpsAMUM JaHuM. Lle He Oyno pe3yabTaToM JIOBIB KaXKaHiB
Y aHaJI30M KOJICKIII, 1 B3arajli TPUMaHHSAM TBapwH y pykax. Lleit (hakT He cTaB mepemkoaor s
BIIeBHeHUX ITyOuikariit [Bashta 2012; Volokh et al 2021], Xo4a, sk miIKpecIeHO B OTIISAAI MOAIOHUX
JAHUX, BC1 BIIOMOCTI NMpO BUJ B YKpaiHi 0a3yl0ThCsl BUKIIOUHO HA 3allycax €XOJIOKallifHUX 3BYKiB
[Uhrin et al. 2016]. IToni6Hi icTopii 3 BIEBHEHUM BU3HAYCHHSM HEOHO3HAYHOTO 1 TOBHOIO JIOBIPOIO
MalIHHHIN JTIarHOCTHIN a00 BIACHOMY CIyXy 0e3 3amucy 3BYKiB — JOBOJII HEOJHO3HAYHA ICTOPIS,
SIKY PATYIOTb JIMIIE NOAABIII (paKTHUHI 3HAXIKK BUY (JUB. BUILE).

ITonpu Bce, TOKIaTHUM aHANi3 COHOIpaM, BUKJIAJAECHUH y Iiil mparii, 103BOJIsi€ BIIEBHEHO I'OBO-
PHUTH IPO HAsBHICTH BUAY, IPOTE y BKpail He3HAuHil KinbkocTi ocoOuH. 1o cyTi, MoBa Mae #Tu mpo
OKpEMHX MIrpaHTiB, sKi Iepe0yBalOTh y CTaTyci MEPBUHHHUX KOJIOHI3aTOPIB, IO PO3BIAYIOTh HOBI
IUISL CBOTO BHIY TepuTopii. Bupasna cummatpis nporo BUAy NO3BOJISIE MPHITYCTUTH IIBUIKY ITO/a-
JIBIITY SKCIIAHCIIO 1 HApOITyBaHHS YHCEIBHOCTI, a, OTKE, 1 HOBI (PaKTHUYHI peecTpariii.

Mopdgponoziuni ocoonueocmi

B ouikyBaHHI HOBUX 3HaxiJIOK 1 HAATO 3HAXIJIOK CaMHX TBapHH BaXJIMBO OKPECIUTH HaOip
MOP(}OJIOTTYHHX OCOOIMBOCTEH, SIKI TO3BOJISAIOTE Bipi3HATH Hypsugo savii Bin Mop¢hoJIoTidHO OJId-
3bKUX BUJIB. JI0 OCTaHHIX 3 Oy Ha ckiaj Tepiodaynn YkpaiHu He0OXiTHO BiTHECTH «CEPEIHIX»
HeTonupiB — JicoBoro (Pipistrellus nathusii) Ta 6inocmyroro (P. lepidus = kuhlii s. 1.), a 3 reorpa-
¢ivHO BimmaneHuX BHIIB — Meprava miBHIYHOTO (Eptesicus nilssonii). 3 0OCTaHHIM Tilcyra 307rmKa-
I y IEPBUHHMX Horo onucax (Amblyotus tauricus = Hypsugo savii), npoTe y nieprada miBHIYHOTO
po3Mipu noMiTHO OinbIni (oBxkuHa nepeamtiudast FA = 38—43 mm npotu 33-37 y H. savii).

O3Haku HaBeIeHO 3a 3BeAeHHAM «Kaxkanu Ykpainuy [Zagorodniuk et al. 2002: 79]) 3 yrouHeH-
HAMH 32 iHmmMHE npaisva [Dietz & von Helversen 2004; Zagorodniuk 2009]. BaxiuBo 3ayBaxuTH,
mo imeHTudikamiiaui karou y «dayni Ykpainm» [Abelentsev & Popov 1956] € Bkpail HEITOBHUM;
HATOMICTh BU3HAYHMK KaxkaHiB €Bpormu [Dietz & von Helversen 2004] e myxxe mobOpe imrocTpoBa-
HHUM, X04a Te3W/aHTUTE3U B HhOMY He3pyuHi. B ommcax o3Hak BUKOPUCTAHO CKOPOYEHHSI 3raJlaHhX
mxepen — [AP65], [DHO04] ta [Z02]. [Tepernik KIFOYOBAX 03HAK TAKHIA:

* pO3MipH — TIMCYT 32 po3MipaMu TiJia i TOBKUHOKO Mepearuniuyst Omu3bkuii 1o Pipistrellus lep-
idus (kuhlii s.1.) — FA 33-37 mm [3a: Z02], 31.4-37.9 mm [3a: DHO4];

* XyTPO CITUHH JIOBTE i TEMHE 31 CBITIO-30JIOTUCTUMH KiHUUKAMH, CITHHHE XYTPO KOHTPACTYE 3
Oimum 3abapeireHHsM yepeBa [DHO4: fig. 90-91];

5 JcTopis BHABMIACA 1€ GiMBII CKIaHOK: Mopdomoriuni Matepiamu Gymu peinentudikopani sk P. pygmaeus, HaTO-
MicTh 3ByKOBI peectpauii — sik P. lepidus (kuhlii); To6T0 Maemo noasiiiHOro anToMa.



124 Igor Polischuk, Igor Zagorodniuk

Puc. 6. [erani mopdosorii rincyra: Byxa i ko3elok Ha xuBoMy ((oto B. MapoukiHOi) 1 KonekIiifHOMY 3pasky
(NMNH), xiHumk XBocTa Ta emidiemMa Ha )HBOMY 1 Kosekuiitnomy 3pasky (ZMKU).

Fig. 6. Details of Hypsugo morphology: ears and tragus on a live specimen (photo by V. Marochkina) and a collec-
tion specimen (NMNH), tail tip and post-calcarial lobe on a live specimen and a collection specimen (ZMKU).

* «Macka» — ByXa, O0JIMYYS 1 MEPEeTHHKH KPWJI TEMHO-YOpHi, Habarato TeMHIll, HDK y Oynb-
SIKOT'0 THIIIOTO €BpoIeiicbkoro Buny Pipistrellus [DHO04: puc. 90-92];

* Tparyc KOpOTKHi 1 PO3IIMPEHUH TOrOpH; AOBKHHA MEPEIHBOr0 Kpar Tparyca Maibke Binmo-
BiJla€ Horo HaiOLbIIIN MIUPUHI; BepXiBKa ByXa MIHPOKO 3a0kpyrieHa [DHO04: puc. 92-93];

* KIHYMK XBOCTa — OCTaHHI 1—2 XBOCTOBI XpeOIl He OXOIUIeHI 0OJIOHOIO 1 BUXOIATH 3a 11 Mexi
Ha 4-5 MM, 110 He XapakTepHo Juid BUniB Pipistrellus [DHO04: puc. 95];

* enibiaeMa — BY3bKa, 0€3 KPUCTH (XPSILIOBOI MEPETHHKH), IO BiAPI3HsIE TIIICYTa BiJ BCiX HETO-
IUpiB i JMIMKIB JBOKONIPHHUX, IIPOTE MEBHOK MIporo 30imkae 3 neprayamu [Z02]°; emiGnema
BYy3bKa i 06e3 KiJis, iHoAl B3arami BiacytHs [DHO4: puc. 96];

* NIeHiC — 3 MPSAMOKYTHUM IIPOTMHOM B OCHOBHIN TPETHHI, 3aBASKU 4OMY BiH ['-1oni6HO 3irHy-
tui [Abelentsev & Popov 1956: puc. 148], 1o Biapi3Hs€e el pix Bia BCIX HETONHUPIB; BEPXHS
foro cropoHa — 3 MeialbHOIO Oopo3enkoto [DHO4: puc. 94];

* BEpXHill Manuii mpemossip peaykoBaHuii, i Tomy BepxHe ikio (Cl) i Benukuit npemossp (P4)
KOHTAKTYIOTh Mixk 06010 [DHO4: puc. 178]’;

* IPYTHH pi3ellb BEpXHIA — y TiNcyra y BEpXHii Mieseni IpyTruid pisenb JOBONI 3HAYHMMA, Ha 2/3
BHCOTH IEPILIOTo, Ha BiAMIHY Bix lepidus [Abelentsev & Popov 1956: 422, puc. 149].

BianoBigHuii pparMeHT BU3HAYHMKA KaxaHiB YKpainu [3a: Zagorodniuk et al. 2002] moa0 po3-
pisHeHHs1 Hypsugo Bin cumnarpudnux Pipistrellus, nomupeHnx B YKpaiHi Ta CyMDKHUX KpaiHax,
MO>KHA BUKJIACTH Y TaKii HOBIM pemaKiii:

Mepenmiiyust 33—37 mMm. 3a0apBieHHs] CIMHU OJJTHOTOH-
HE Cip0o-XKOBTE 31 30JI0TABUM CMaroM. 3abapBIICHHS MOp-
I 3 BUPa3HOIO TeMHOI0 Mackoro. Emibniema By3bka, 6e3
kpuctu. Ilenic pizko 3irHyruii BHH3, [—momiOHmid. Ki-
HEIlb XBOCTa BUCTYTIAE 3a ypornarariii Ha 3—4 mm. Bepxai
iKJIO 1 BETIMKHN TPEMOIISIP CXOAAThCA (MaJIHi IPeMoIsIp
Pm® BizcyTHiit 260 30BHi He TOMITHHIA).

Mepenmuiyust 29-36 MM. 3abapBieHHsS XyTpa CIHHHU
OTHOTOHHE, KaBoBe a0 Oype. 3abapmieHHS MOpau Oe3
TeMHOT Macku. EmibieMa mmpoka, 3 MomepevHor Kpuc-
Toro. [lenic Oe3 pi3koro 3ruHy BHH3 IpH ocHOBI. KiHenp
XBOCTa BHCTYIIA€ 3a ypomararid He Oinpmie HiX Ha 1-2
MM. MiX BEpXHIMH IKJIOM 1 BEJHUKHUM IEPEAKYTHIM €
HEBENMKHH Maituit pemorsp (Pm’).

................................................................... Hypsugo savii  ....cccooceveeeeenieeiieeseeceseeeeseesieneeennenne. Pipistrellus sp.

Crartycn Buny

VY 3B’3Ky 3 HapOCTaHHS YUCEIBHOCTI BHIY Ta HOTO €KCIIAHCi€l0 B YKpaiHi BaXXIMBO BiJIKO-
MEHTYBAaTH HOT0 (PaKTHUUHI CTATyCH, SIKi BIAPI3HSAIOTHCS BiA NMPUHHITHX, MEpPEOyCiM depe3 3acTapi-
JICTh 3HAHb 3HAYHOI YACTUHU (ayHICTIB 1 IPUPOJOOXOPOHIIIB, & TAKOXK BIIOMOCTEH, SKi JOCTYIIHI
YMHOBHHMKAM Ta TXHIM €KCIIepTaM, BiJl AKX 3aJeXaTh CTaTyCH OXOPOHH UM HYXOPIAHOCTI, a TaKOX
cami (paKTH IPUCYTHOCTI BUY B CITUCKaX 00’ €KTIB MOHITOPHHTY.

® B ormsani MirmmBocTi enibnemu y kaxauis [Zagorodniuk 2009] 3a3HaueHo, O «y BU3HAYHMKY KaxaHiB I1. Ctpern-
koBa (1963) B xapaxrepuctuui Buny «Pipistrellus savii» (=Hypsugo) 3a3Ha4eHO, 10 «Ha BIAMIHY BiJ| iHIINX BHUJIIB
HETOMHUPIB emibiemMa po3BUHEHA ¢1abo0 1 36uualiHO HE MA€E MOTIEPEUHOT IEPETUHKU» (C. 192)».

7 Lo 03HaKy BBaXAKOTh 0cobmmBicTIO H. 5. caucasicus [Abelentsev & Popov 1956: 422]. 3a THM caMHUM IKEPETOM
«y pesikux ocobuH [3 Kpumy| BepxHBOro Manoro nepenkyTHboro 3yda Hemay [Abelentsev & Popov 1956: 340].
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1. Buo-mizpanm. I'incyr TipChbKUi, SIK BiIMIUYEHO B MPOAHATI30BAHUX MYOJIKAIlisIX, BIIOMHIA B
VYkpaiHi epeBakHO 3a JITHIMU 3HaxiIkamu, 3 4epBHs A0 cepnHsa. Ha Y3-merekTopax BiH Takox
BiIIMIYCHHH B TEILUTYy MOPY POKY, 3 TpaBHs 110 BepecHs. [Tompu Te, mo 6araTbMa JOCTITHUKAMH Bifl-
MIYE€HO BHPa3Hy CHHAHTPOIHICTh BUIY, JOKa3iB HOro OCLIOCTI HEMAE 1, HIMOBIpHO, 3A1HCHIOE Mirpa-
uii. [loxgiOuuii mirpauiiiauii cratryc HaOyB Pipistrellus pygmaeus, IpoTe TpU iHII Ka)KaHU-iHBal-
Jepy y ckiani Hamoi Gaynu (Eptesicus serotinus s. 1., Pipistrellus kuhlii s. 1., Plecotus austriacus),
OCBOIBIIIM aHTPOIIOTEHHI JaHAMA)TH 1 CHHAHTPOITHI MiCLIE3HaXO0DKEHHs, CTalN OCiIMMU. Bupaszny
TEHJIEHIIO JI0 OCLITOCTI IEMOHCTPYIOTh i 1HII BHHM KaXKaHIB, AKi JOHEAaBHA Oy BUPAa3HUMH Mir-
pantamu (Nyctalus noctula, Vespertilio murinus), mpoTe 3 MEPEX0JOM X JJO CE30HHOI CHHAHTPOITII i
(hopMyBaHHSM 3UMIBEJIHLHHUX CKYITYCHD Y JIFOJICBKUAX CIIOpYaX BOHHU Jeali YacTille BiIMOBISIOThCS
Bix manbHix mirpauiii [Godlevska 2013, 2015; Zagorodniuk 2018b].

2. Buo-ineaiioep. Maroun CTaTyc peryssipHO IPUCYTHBOTO B KPUXITHOMY CETMEHTI MiBJICHHO-
KPUMCBKOTO apeaily, 1ie BUJ] Ha BCii 1HIINA TepUTOpii BUSBISETHCS BCENEHIEM, TOOTO 1HBANIEPOM,
qyXopiTHAM BUAOM. Te, 110 BiH po3celseThcs 0e3 aKTUBHOI yJacTi JIrojield, TOOTO BiH HE € IHTPOIY-
[IEHTOM, HE 3MIHIOE HOTO XapaKTePHCTHKHU K Ty>KOPiTHOTO, OCKUIBKH HOTO BCENEHHS We M0 CHHA-
HTPOIHUX MICIIE€3HAXOXKEHHSX, 110 MiJKPECICHO B YCiX HasBHHUX IyOuikarisx (auB. Buiie). Buxo-
JISIYU 3 TAKOTO CTaTyCy, BUJ MOTPAIUISLE il BU3HAUCHHS HeOakaHOro BUAY. TyT MaeMo Koi3ito, siKa
BH3HAYAETHCS OXOPOHHUM CTAaTyCOM BCIX Ka)KaHIB €BPONEHCHKOT (hayHH 1 3aXMCTOM B paMKax Yroau
EUROBATS, saxy patudikyBana i Ykpainu. ToMy cTaTyc MOXKHa KOpETryBaTH BU3HAHHSM IPHUPOJ-
HOTO PO3CENICHHS B YMOBaX INIOOAJBHMUX KJIIMaTUYHUX 3MiH, TOOTO «HOPMAaIbHUM» PO3IIUPEHHIM
MEX MOIIMPEHHS BUY Y BIAMOBIAH HA 3MIHU MPUPOIHOT 30HATEHOCTI.

3. Hapocmaioua uucenvricmp. PakTy NOMYISALIAHOIO POCTY BXOAATh Y KOH(MIIIKT 31 CTaTycOM
BHJIy 5K 3arpO’KEHOTO 1, BIAMOBIAHO, BHeCeHOTO 10 UepBoHOI KHUTH YKpaiHu. Sk BiaMiueHO B Or-
Tl TakcoHoMii ccaBlliB Ykpainm, «llei Bunm y HoBomy BuaanHi UKY oTpumye craTyc «3HHKaro-
yuit». 1le 3HauMMO, ane TPOXU AUBHO 3 OIVIAAY Ha IMUPOKY HOTO €KCIAHCII0 B 3aXiJHUX 00IacTIX
VYxpainu (bamra 2012) ta B [Tpuaszor’i (CioxiH et al. 2000).» [Zagorodniuk & Kharchuk 2020]. Bun
BHOCHIM 70 UKV e B neprie Bumanns (1980), i BiATOAI HILUTO MO CYTI JIMIIE MEPETUCYBAHHS NaB-
HIiX JaHuX i craTtyciB. Temep *e, BpaxoBYIOUM BCE BMIIE BUKIAJCHE, HA3UBATU BUJ «3HUKAIOUHM)
o3Hauae cynepeunTu (akraMm i 3mopoBomy riny3ay. [Ipore nocein BHecenns no UKY iHmux BUAiB-
BCEJICHIIIB Ta YCHIIIHAX CHHAHTPOIIIB 3aCBIIYY€E, 0 YNHOBHUKHU Ta TXHI KOHCYJIBTAHTH — Ha CBOE-
My Micli 1 He 3MiHTh CBOIO no3umito. dayHa OUIBII AMHAMIYHA 32 CHCTEMY OXOPOHH.

TMopsikn

Hama noasika I1. T'opnoBy 3a mocTiiiHy HalaKTUBHIITY y9acTh y BCiX BHi3/IaX Ha OOJIKH 1 y9acTh y MIEpBUHHIN 00po-
OI1i 3amKCiB Ta BaXXIMBI KOMEHTApi MPH MiATOTOBII pyKomucy A0 npyky. Llupa moaska BciM kojeram, sKi CTIPHSITH
30epekeHHIO TEPBHHHUX MaHWX 3 apxiBy l. [lomimryka Ta mepemaui iX 3 oxymoBaHOi AckaHii-Hooi. [Isxyemo
M. [pebety, A. Jymuuskomy, 1. Mepamikiny, B. [Tokuapdepeni, T. [Toctasi 3a koHCymbTalii Ta KOMeHTapi, B. Ma-
poukiniit (1965-2012) 3a HagaHe B KOPUCTYBaHHA (OTO KaxkaHa, PEIICH3EHTaM CTAaTTi 32 KOPUCHI 3ayBakeHHs. Hara
monsika 3. bapkaci 3a BayKJIMBI 3ayBayKeHHS 1 pelaryBaHHs aHTJIOMOBHUX YaCTHH PYKOIIUCY.

Hexnapanii

dinancyBauus. [lepBuHHHMIl MaTepian 3i0paHo B paMkax npoekTy «KyMynsTHBHA OLlIHKA BIUTUBY BITPOBHX CTaH-
il Ha TPUPOIHI KOMIUTIEKCH ... [Ipna3o’s», mpoaHai30BaHO i OMKCAHO MIC)IsI BKa3aHOTO MPOEKTY 3 BIIACHOT iHimia-
THBH aBTOPIB Micis myOutikanii 3BITHUX MaTepialiB MPOEKTY.

KoH¢nikT iHTepeciB. ABTOPH He MAIOTh )KOTHHUX KOH(IIIKTIB iHTepeciB, sSIKi MOTJIM BIUTHHYTH Ha 3MICT CTaTTi.

[MoBoxxeHHs 3 MaTepiamoM. JlocmiIKeHHS MPOBEAEHO 3 JOTPUMAHHSIM BUMOT YHHHOTO 3aKOHOJAaBCTBa YKpai-
HU 10710 pOOOTH Ha TEPUTOPIi 3aIOBITHUX 00’ €KTIB 1 MI0J0 POOOTH 3 )KUBIUM MaTEpPiaioM.
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Table S1. Sonic parameters and sonograms of Hypsugo savii ultrasound signals from the reference libraries
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Mesxi 3min 134-154 6,8-13,6
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40,9 322 30,7



https://doi.org/10.1111/mam.12050
http://doi.org/10.15407/TU2104
http://terioshkola.org.ua/library/pts1-batnight/pts1-44-zag-detector.pdf
http://terioshkola.org.ua/library/review/zag-2001-(mamgen-&-name-1).pdf
https://bit.ly/4eamzMd
https://shorturl.at/BCGT9
https://bit.ly/41ppY3H
https://bit.ly/3z5FFkx
https://doi.org/10.15407/ptt2014.12.003
https://doi.org/10.15407/pts2018.16.051
http://doi.org/10.15407/pts2018.16.111
http://doi.org/10.15407/pts2018.16.166
http://doi.org/10.15407/TU2004

128 Igor Polischuk, Igor Zagorodniuk

Spectrogram, FFT size 512, Hamming window

Spectrogram, FFT size 512, Hamming window

50 kHz 55 kHz

15 kHz 50kHz |

40 kHz 45 kHz

35 kHz 40kHz L

30 KHz 35kHz L

25 kHz ks

25kHz L

200 400 600 800 1000 1200 1400 1600 1800 ms

200 400 600 800 1000 1200 1400 1600

-90,d6,-70,d8 ,50.47 -

1800 2000 ms

Spectrogram, FFT size 512, Hamming window 70 kHz Spectrogram, FFT size 512, Hamming window

55 kHz

50 kHz

45 kHz

40 kHz ’

l! & I E\ }

500 1000 1500

60 kHz |
50kHz {.

35 kHz
30 kHz

wiEIEE RN

25 e 30kHz |

2000 ms

600 800 1000 1200 1400 1600 1800 ms

Puc. [11. Conorpamu curnaniB Hypsugo savii 3 eTaJIOHHOI cepii, omucanoi B Tadmn. 11 (3pasku 073-076).
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Table S2. ‘Standard’ parameters of ultrasonic signals of Hypsugo savii and conventionally similar species

Species n. signals | Interval dura- | Signal dura- Start fre- End fre- Bandwidth | Frequency at max
(seq.) tion (ms) tion (ms) | quency (kHz) | quency (kHz) (kHz) energy (kHz)
Mean + SD Mean+SD | Mean+SD | Mean+ SD | Mean=+ SD Mean = SD
QCF signals
P. pygmaeus 61 (13) 121,2 +£43,1 8,2+0,8 545+24 532+1,4 1,3+1,8 53,6 +1,7
M. schreibersii 30 (6) 145,8 = 60,8 12,0£1,9 551+1,1 50,7+0,9 44+0,7 51,509
P. pipistrellus 61 (11) 190,1 £ 67,5 89+13 45,6 +£3,2 449+£24 0,8+1,2 449+25
P. nathusii 45 (9) 167,5+54,2 8,3+0,9 41,9+1,8 39,712 22+1,3 403+1,2
P. nathusii (north) ~ 12(5)  230,7+43,5  82+0,7 365+2,0  345+15 20£12 349+1,5
P. kuhlii 59 (17) 2334 +77,1 9,1+£1,6 39,0£2,0 359+1,6 3,013 36,7+ 1,6
H. savii 32 (4) 282,6 + 98,0 12,5+24 33,5+£2,1 32,1+£1,3 1,5+1,1 324+1,1
FM/QCEF, Flat-ended FM or (narrow-medium bandwidth) FM signals
P. pygmaeus 82 (21) 104,1 £ 50,3 56+1,8 76,4+13.8 552+29 21,2+12,7 56,0 +3,1
M. schreibersii 84 (8) 106,0 + 61,9 82+28 82,5+17,7 523+1,6 30,3+16,9 53,9+2,0
P. pipistrellus 92 (19) 101,6 = 39,3 5514 79,7+19,2 46,8 +2.4 32,9+18,2 48,1 +£3,0
P. nathusii 56 (10) 108,2 £45,5 6,9+1,7 61,8 +£16,8 40,8 +2,6 21,0+ 15,7 422+25
P. nathusii (north) 10 (2) 98,7 £ 65,9 8,1+1,2 50,8 £6,8 35,6+0,6 15,1 +6,9 36,7+0,7
P. kuhlii 83 (15) 139,1 £ 69,2 6,5+2,3 60,4+17,0 36,8 £2,1 23,5+16,3 39,0+2,5
H. savii 49 (9) 154,4 £57,7 7,6 £2,0 54,7+£9,5 34,0+ 1,8 20,7 +9,0 355+1,9
M. dasycneme 121 (22) 123,0 + 54,6 11,8 +4,7 50,0 £6,2 25,1+24 253+7,1 343+14
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Abstract

Until recently, the natural geographic range of the red squirrel (Sciurus vulgaris)
has not covered the area of Mykolaiv Oblast, as opposed to Podillia and the forest-
steppe belt of Ukraine. Over the past 40 years, due to artificial and natural disper-
sal, this dendrophilous rodent species has significantly expanded in range into My-
kolaiv Oblast, 93% of which is located within the steppe and 7% within the forest-
steppe zones of Ukraine. The squirrels moved from the forest-steppe zone, from the
city of Kryvyi Rih and along the Dnipro valley. The dispersal has been gradual,
took place in waves, and has become widespread in the last 10—15 years. In the city
Pervomaisk, the species was observed for the first time at the Southern Bug River
in 1980, then in the north-east of the oblast region in 2002, and near the city of
Mykolaiv in 1997. On the Kinburn Peninsula, the squirrel first appeared as a result
of artificial introduction in the 1980s in the adjacent territory of Kherson Oblast. In
the 21st century, other subspecies also dispersed naturally into the region along the
Dnipro River valley and are now widespread here together with descendants of the
‘common’ and teleutka squirrels. The animals appeared in Ochakiv as a result of
introduction in 2020. As of 2024, the squirrels are widespread within the northern
steppe subzone of the steppe zone and locally within the middle steppe and dry
steppe subzones of the steppe zone. The species is more widespread than scientists
considered. The squirrel’s distribution was facilitated by forest reclamation, in par-
ticular the planting of forest belts and walnut orchards and other plantations, as
well as by its ecological plasticity, introduction, synanthropisation, and the loyal
attitude of the majority of the population to the species. In some places, the animals
have established themselves and started breeding, such as in the cities of Novyi
Buh, Mykolaiv, and Pervomaisk, and also in forest tracts, etc. The species’ natural
enemy is the Eurasian goshawk (Accipiter gentilis). According to the available da-
ta, in Mykolaiv Oblast, there are red squirrels from natural populations of the for-
est-steppe and Podillia of Ukraine, introduced teleutka squirrels, and probably their
hybrids as well. As of 2020-2024, the estimated abundance of squirrels in the terri-
tory of Mykolaiv Oblast is approximately 250-500 individuals.
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Oco0,1uBOCTI NOMMPEeHHsSI BUBIPKH J1icoBOI (Sciurus vulgaris)
HA MiBAHI YKpaiHu: npukaaj i3 Muko1aiBIIMHOKO

Kocrstntun Peninon

Pesrome. Jo HeaBHBOTO Yacy MpUPOTHUIT apeal BUBIPKH JicoBoi (Sciurus vulgaris) 3HaXOUBCS 11033 MeXKa-
MU MukonaiBebkoi obnacti — y Iozimti Ta nmicocteny Ykpainu. Ilpotsarom octanHix 40 pokiB 3aBISKH IITY4-
HOMY Ta NIPUPOJHOMY PO3CENEHHIO Lieil NeHApodiUIbHNI BU TPU3YHIB CYTTEBO PO3CENUBCS y Mekax Mukomia-
iBchKOT 001acTi, 93% Mo Akoi 3HaXOAUTHCS B MeXkaX CTEMOBOI, a 7% — 1icocTenoBoi 30H YKpaiHu. Busip-
KU PO3CEJSUINCS 3 JIICOCTENOBO1 30HH, 31 cTopoHH M. Kpuswuii Pir, i mo nonuni Auinpa. Po3cenenns iuuio moc-
TYIIOBO, XBWJISIMH Ta Ha0yJI0 MacoBOro xapakTtepy B octanHi 10—15 poxkis. [losiBi BuIy B JicoCTeNnoOBilf YacTHHI
obutacti Ta po3ceneHH:o 1o pouuHi p. [liBgenHuii Byr neBHo ciipusiB BUITyCK BUBIpKU-TeNeYTKH (S. v. exalbidus)
Ha IpWIIeTIIiil Tepuropii JmicocTenoBoi yactuHu Onechkol obiacti B CaBpaHcbkoMy Jici B 1998 p. Ta 3pocraHHs
YHCENBHOCTI BUAY Ha Ipuieriii tepuropii. B M. IlepBomaiicek Ha p. IliBnenHuii byr Brepie Buj crioctepira-
mu B 1980 p., Ha miBHIYHOMY cxoxi obsacti — B 2002 p., 6inst M. MukomaiB — B 1997 p. Ha KinOGypHcbkomy 11-
Bi BUBIpKa BIIEpIIE 3 SBUJIACS BHACIIIOK IITYYHOTO po3celeHH:IM y 1980-x pp. Ha mpuuermii Tepuropii Xep-
COHCBKOI 00JI. TeX BHUBIpKH-TeNeyTKH. Y XXI CT. TYT po3cenuincs IpUpoJHAM IIUIAXOM 10 ToJHHI p. JHImpo 1
MiABUAM, TIOMIMPEHi B YKpaiHi, Ta HAIaJKA «3BUYAHHMX» BUBIPOK 1 BHBIPOK-TeNeyTOK. ¥ OuakiBi TBapHHU
3’aBUKCs BHACHIAOK iHTpoxyKii B 2020 p. CraHoMm Ha 2024 p. BUBIpKU IIUPOKO MOIMHUPEH] Y MeXax MiBHIYHO-
CTEIOBOI IiJ30HH CTEIOBOI 30HM Ta JIOKAIBHO Y MeKaX CepeIHbOCTEIIOBOI Ta CyXOCTENOBOI MiI30H CTEIOBOT
30HH, IPUYOMY OiJBII IIHPOKO, HIK Il BBAXKAJIOCS HAyYKOBIWIMU. PO3ceNeHHI0 BUBIPKH CHPYSUIM JIicoMeltiopa-
151, 30KpeMa HacaPKeHHs JIICOCMYT Ta CaJKiB 3 BOJIOCHKOTO ropixa, iHIIMX Haca/pKeHb; €KOJIOTiYHa IUIaCTHY-
HICTb, IHTPO/IYKIIisl, CHHAHTPOIII3aIlis Ta JOSUIbHE CTABJICHHS OLTBIIOCTI HACEICHHS JI0 BHIY. B OKpeMuX MicIisax
TBapUHH 3aKPIMIKCS 1 TOYaJH PO3MHOXYBATHUCH, SIK-0T y MicTax HoBuit byr, Mukonais, [leppomaiicek; mico-
BUX ypouHmax Tomo. [IpupoaHum BOporom BHAY € BeMUKHH ScTpyO (Accipiter gentilis). Cynsun 3 HasBHUX
JTaHWX, Ha TepuTopii MukonaiBcbkoi 00sacTi MOMMPEHi BUBIPKU 3 MPUPOAHUX MOMYJIsLii Jicocremy Ta [Tomin-
151 YKpaiHy, iHTPOAYKOBaHI BUBIPKH-TENEYTKH Ta MEBHO iX CyMIiCHI HaIaJIKH, IO MiATBEPKYEThCs (OTOrpa-
¢issmu TBapuH. YncenbHICTh BUBipKH ctaHoM Ha 2020-2024 pp. B Mexax Teputopii MukonaiBchkoi 001, omi-
HIoeMO npu6im3HO B 250500 ocoOuH.

KntogoBi cioBa: BUBipKa JIicOBa, po3CeIeHH, TOMUPEHH, MuKonaiBcbka 00acTs, YKpaiHa.

Beryn

Jlo HemaBHBOTO Yacy MPUPOAHUI apean BUBIPKH JicoBOI (Sciurus vulgaris) 3HaXOOWBCS 1032
Mexamu MukomnaiBcbkoi obnacti y Iloaimni ta micocteny Ykpainu [Pachoskiy 1906; Ognev 1940;
Myhulin 1938; Matvieiev & Drebet 2022 Ta iH.]. [Ipotsrom octanHiX 40 pOKiB 3aBJSKH MTYIHOMY
Ta IPUPOTHOMY PO3CEIECHHIO el NeHApo(ITbHAN BUI TPU3YHIB CYTTEBO PO3CEIUBCS Y MeXax Mu-
KoJ1aiBChKOi 00J1acTi, Oijibllla YacTUHA TUIOMII SKOi 3HAXOJUTHCS B MEXKaxX CTENOBOI 30HM YKpaiHH
[National... 2007]. Busipka y XXI cT. Ha Teputopii MukonaiBChKO1 00JacTi € OUIBII MTUPOKO MOIIU-
peHO0, HiK IIe BBaXkasiocs HaykoBIsMu [ Tsyupka 2012; Mezhzherin & Lashkova 2013]. Tomy € mo-
Tpeba B y3arajbHEHi Ta KpUTUYHOMY MEPErisi/ii BCIX HasIBHUX JIaHUX II0JI0 PO3CEJICHHS Ta Cy4acHO-
'O TIOIIUPEHHSI [[LOTO BHUIY.

MeToio CTaTTi € BU3HAYCHHS CYYaCHOIO MOIIMPEHHS, YUCEIBHOCTI, OCOOIUBOCTEH PO3CEIICHHS
nicoBoi BuBipku B HmxuapOMy [100Yx0Ki Ta Ha IpHIIerIii TepuTopii.

Marepiaa Ta MeTOANKA

Ha mincrasi nanux i3 miteparypu [Roman 1995; Tsyupka 2012; Mezhzherin & Lashkova 2013;
Legky & Artamonov 2023 Ta iH.] Ta iHIINX JKepell, BIACHUX CIIOCTEPEKEHb Ta MOBIIOMICHD KOJIET
y3arajbHEHO Ta MPOaHAI30BAaHO MaTepialld MO0 PO3CEJICHHS Ta CYY4aCHOTO TONIMPEHHS JIiCOBOL
BHBIpKkH B MuKonaiBcbkiit 001. Takoxk HaBeqeHo HU3KY (ororpadiit ans LmocTparii ocoomuBocTe
3a0apBIICHHS TBAPUH 3 Pi3HUX JOKAIIH Ta y Pi3HI CE30HU POKY.
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CrenianbHi NOMIYKH Ta OOIKK BHIY aBTOPOM He MpoBoAuics. JlaHi 100 MOIIUPEHHS BUBIp-
K¢ 310paHo MOMYTHO ITiJT Yac MPOBEIECHHS OPHITOJOTIYHUX ekcrieaumid mpotsrom 2014-2021 pp. B
JCOBHX ypodHnInax oOJacTi Ta Ha IHIINX TEPUTOPIAX Y HOIepeaHi pOKI/Il. ®DikcyBauCh BCl BUTIAIKH
CIOCTepeKEeHHA BUAY (1aTa, Micie, 00CTaBUHM), B TOMY YKCJI1 OTpUMaHi BiJl KOJIET Ta PECIIOHACHTIB.
JIyis GUTBIIOCTI ypOUHIIL, Jie BHSBIICHO JTICOBUX BHUBIPOK, 3pOOJICHO 3araJibHUN OIMUC CKIIAAy EpeB-
HUX MOPiJ (XBOIHI, TUCTAHI a00 3MillIaHi HACaIPKEHHS TOIJ.IO)Z. 3HayHM 00’ eM iHpOpMarii oTpuma-
HO 3 iHTepHET-pecypciB: HamionanpHa Mepexa Indopmanii 3 GiopisHomanitrs [UkrBIN, 2024],
iNaturalist [2024], Facebook, HoBuHHHX caiTiB TomIo. [IpoTsirom 2024 p. MpOBOAMUIIOCS ONMUTYBaHHS
JIOJICH, KOTpPi MOTEHIIHHO MOTJIHM BOJOIITH iH(poOpMaIliero Tpo BUA. 3 II€0 METOK TaKoX Oyio
CTBOpeHO pa3oM 3 M. PomaHeHKo ryri-gopMy Ta mommpeHo ii B Mepexi Facebook’.

Many BUKOPUCTaHY B CTaTTi AJIsl MO3HAYEHHS IMOIIMPEHHS BUBIPKUA 3pOOMB Ta HallaB aBTOpPY
1. Moicees, Mexi (hizuko-reorpadiyHuX 30H Ta MiI30H HAHECEHO aBTOPOM 3a HarionampHHM aTia-
coM Ykpainu [National... 2007].

o 2 . . .

MuxkomnaiBecbka 00acth (mwoma 24600 kM~) posTamoBaHa B Mexax JiicoctenoBoi (7% tutoi)

30HU 1 B MiBHIYHOCTEMNOBIH, CEpeIHbOCTEIOBIN Ta CyXOCTEMNOBiil Mig30HaX cTenoBoi 30HU (93%)
VYkpainu [National... 2007].

IinecnpssMmoBaHe 3amicHeHHs oOaacti posmodato B 1940-1950-x pp. o mouarky XXI cr.
yTBOpHIIACSA Mepexka 3 JricocMyr BikoM 40—60 pokie. Hapasi micucticTs 007aCTi CTAHOBUTH OJM3BKO
7%: 5,2 — micu Ta iHIII MOKPUTI JicoM turomi, 1,5 — micocmyru. B ocranHi 35 pokiB nepesa B Ji-
COCMYyTax, 0COONMBO PO3TAaIIOBAaHUX OLIs Cill, BUPYOYIOThCA Ha JPOBA, B HUX YaCTO BilOyBaroThCs
MTO’KEXKI1 Yepe3 BUIAIIOBAHHS CYXO0i TPaBH 1 CTEPHI Ha TOJISX.

CinbcpKorocmnogapebki yrimms aiiMaiots 86% cymri obmacti'. Crermoi miasHkE 36epermmcs
(parMeHTaMH MO cXmiiax OANOK 1 Oeperax pivok, JIMMaHIB 1 y30epexkxks Mops. Y OUIBIIOCTI BHITAI-
KiB BOHH JETpajoBaHi (IIepeBUIIac, majii) Ta/abo 3apoCTal0Th MACIIMHKOI BY3bKOJIUCTONO (Elaeag-
nus angustifolia) ¥ 1HIIMMK JepeBHO-4YarapHUKOBUMH BHIaMH 4Yepe3 BiICYTHICTh BHIacy. Takox ix
BHUKOPHUCTOBYIOTH 1151 3aiticHeHHs Toulo [Gorchakov & Kolyada 1990 Ta in.; Hami nasi].

PosramoBanuii Ha diBoOepexcki JHinpa KiHOypHCBKUiT MiBOCTpiB — O7HA 3 7 MIMIAHUX apeH
HwxabpogHIIpOBCchKkHX TickiB. Ilmoma miBocTpoBa cTaHOBUTH 215,55 KM2, 3 SIKHX Ha TEPUTOPIIO
MukosaiBebkoi obmacti npumanae 122,14 km” (56,66%), Xepcorcbkoi — 93,41 km” (43,34%). 3Ha-
YHi TUTOII MIIIAHUX apeH 3aKpiIuIeHi COCHOBUMH HACAIKEHHSAMH, IO KYJIbTUBYIOThCS 3 1960-X pp.
Jlicucticte Teputopii y Mexax MukonaiBcbkoi o0OmacTi 10 BiiHU csirana opieHTOBHO 35,9%. B
OCTaHHI JECATHPIYYS 3HAYHI 3apPOCTI MACIMHKH BY3bKOJIMCTOI C(HOPMYBAIHCH Ha MPUOEPESIKHUX
cmyrax HopHoro mopsi, [IHinpoBchko-by3pKkoro mumany, y cenax [Redinov & Petrovich 2023].

IlJ'I}I IIO3HAYCHHA aBTOPCTBA 3HaXiI[0K BHUKOPHUCTAaHO CKOPOYCHHA:

IM — 1. Moicees, PP — II. ITanuenko, KR — K. Pexinos, OR — O. Pexinos, MS — M. Cam-
capa, OF — O. ®opmanrok, OSh — O. lenens, J]M — John Moffitt.

HomupeHHs BUBIpKH

Amnauti3 310paHuX JaHWUX MOKa3aB MIMPOKE MOMIMPEHHS BUIY Ha OUIBIIIN 9aCTHHI pETiOHy, HATO
Y3IIOBXK PIYKOBHX OacelHIB Ta B MICISIX ()OPMYBaHHS Pi3HOTO THITY JICPEBOCTaHIB (XBOMHMX Ta JINC-
TSHUX HACaKCHB, ITOCAZO0K 3 BOJIOCHKOTO TOPiXy, IPUPOIHHUX TailKiB). 3arajioMm y3araJbHEHO JIaHi
1po 74 micis BUSABIICHHS BUJTY.

Jani npo Miciig iHTpOAYyKIii Ta HOBi 3HAXiAKM BUAY Ha MUKOIAiBIIKMHI 3rpyHOBaHO 3a perioHa-
MU Ta HaHeceHi Ha marry (puc. 1).

! Tocmimkennst Ha Teputopii MukonaiBebKoi 06macTi mpoBoaASTECS aBTOpoM 3 1990 p.

2 JleTanbHi OMMCH OKPEMHX YPOHIIL Ta JTiCiB HABEICHO B OPHITONOTIYHAX pobOTax B KypHamax «Bepkym» Ta «ABi-
¢ayna Ykpaianm» 3a 2016-2022 pp. (KR, PP, OF): http://www.aetos.kiev.ua/

333.12.2024 oTpuMaHo 12 BiAmoBigei.

4B ocrauni 10 pokiB cocTepiraeThcs MOBCIOAHE PO3OPIOBAHHS CTEMIOBHX IiISHOK, TOMY IUIOIIA CiTbroCIyrifp (pif-
11i) € OiNBIIOI0, HIXK YKa3aHO B IUTOBAHUX JKepenax Ta oQiliiHili CTaTHCTHIL.



132 Kostiantyn Redinov

o m
v - Y
L=
i A R = J =
N 4 -
L o
I‘l re v “"‘- >
\ e I \u
] A IS
V2 p i }
s i | [ =
04| et [ ] o 1 &5 \
J P
v 1 ° =5 ,J ) - J ° [ Bt
\ \ | 7 ® hl
U ey - i el [
[ b Y s L] Y
c 44.,-------.l_l‘r‘-.-(_._l.-lt-I--.n‘h

] sesmnmnn
R a—
Je
4 e

Puc. 1. [lommpenHs BuBipkH JicoBoi B MuKkomaiBehKiit 001, YMoBHI no3HaueHHs: 1. JlicocTenosa 30Ha; II. CrenoBa
30Ha: @ — MIBHIYHOCTENOBA, b — CEePeHbOCTENOBA, ¢ — CYXOCTENOoBa MiJ30H; 1 — MiBJeHHa MeXKa MOMINPEHHS 3a
Tsyupka [2012]; 2 — niBaenHa Mexa nommupenHs 3a [Mezhzherin & Lashkova 2013]; 3 — 3nHaxinku BUAy NpoTsAroM
2003-2024 pp. 3a nanumu 3 octaHHixX myomikanii [Legky & Artamonov 2023] Ta HaBeleHUMH Y 1l CTaTTi BiJOMOC-
TAMH; 4 — MiCIs iHTPOIYKIIi TBapHH y MeXkax 00JacTi i Ha MPUIIerIiil TepuTopii.

Fig. 1. Distribution of the red squirrel in Mykolaiv Oblast. Legend: 1. Forest-steppe zone; II. Steppe zone: a—
northern steppe, b—middle steppe, c—dry steppe subzone; 1—southern limit of distribution after Tsyupka [2012];
2—southern limit of distribution after Mezhzherin & Lashkova [2013]; 3—findings of the species in 20032024 ac-
cording to data from recent publications [Legky & Artamonov 2023] and the information given in this article; 4—
places of introduction of squirrels in the region and in adjacent areas.

Jicocmenosa 30na

B nepxxaBHOMY MuCIHBCbKOMY rocrnonapceTsi «KarepuniBcbke» y 1969 p. HaykoBui IHcTHTyTY
30070rii HarionansHoi akamemii Hayk Ykpainu Bumyctwim 6 ocooun Busipku [Volokh 2014] (ui
excrniepuMeHTH mpoBoauB B. KpmkaniBcekuit: 0co6. nosia. 1. 3aroponsioka). Jons mux TBapuH 3a-
numunacs Heimomoro. IlosBy Buay Ha maHiil TepuTopii He mpociiakoBaHo. BpaxoByroun crnpust-
JUBI YMOBH Ta OJHM3BKICTH IO CHOKOHBIYHOTO apeaiy, BHUBIPKH TYT IOYATH PO3CEIBITHCS MEBHO B
1970-x pp. Y M. [lepBomaiicbk, IO po3TallOBaHE HA MEXI JIICOCTEIOBOI Ta CTENOBOT 30H, BUBIPKY
Briepie crioctepiramu y 1980 p. (1aHi MicIieBOro pecrioHIeHTa).

Po3cenenHio Takox cripusB BHITycK ¥ 1998 pori 96 ocobun BUBIpOK-TeNeyTOK (S. v. exalbidus)
KpUMCBKOTO OXoKeHHs B CaBpaHchkoMy Jiici B ypou. CmtocapeBe (Omecbka 00J1.), IO TOPST 3
Mexero 3 MukonaiBcbkoto obnactio [Volokh 2014]. 3acnyroBye Ha yBary moBiIoOMJICHHS PO Maco-
BY TOSIBY BHBIpPOK Y ¢. JIrobamriBka Oecbkol 00, pO3TalllOBAaHOMY HETOAANIK Bix Mex Mukoais-
ChKO1 0011., y 2014 p., 110 BiA3HAYCHO Y MiCIIEBUX Mezlial.

' 3a namumu 3 meiitoro pecypey kp.ua (URL).


https://kp.ua/odessa/518144-pod-odessoi-belky-obedauit-selian
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Puic. 2. 3Haxinku 3arn6mnx BuBipok: (a) y M. FOxuHOyKpaiHcsk, 12.07.2013, hoto «aewest»'; (b) y c. Kypimaunre ITe-
pBOMaiiceKoro paitory, 30.08.2023, doto I'. JipaGuriok”.

Fig. 2. Findings of dead squirrels: (@) in Yuzhnoukrainsk, 12.07.2013, photo by ‘aewest’; (b) in Kuripchyno, Pervo-
maisk Rayon, 30.08.2023, photo by H. Drabyniuk.

Boxe Ha mouatky 2000-X pp. BuBipKka Oyia 3Bu4aitHoro B ¢. Kymapi Ha p. Koguma (0co0. moBiz.
B. Tlomimyka). Hamu tBapun nomideno 9-10.06.2017 B ypou. «Tpunyom» Ta 10.06.2017 B ypou.
«Karepunka» Ta nmicocMmysi Hemoaamik Bix c. Karepunieka IlepBomaiicekoro paiiony (PP, KR, OF).
Busipky takox cnocrepiramu 29.12.2018 y c. JlykamiBka Toro x paifony [Legky & Artamonov
2023]. 3a maHMU OIUTYBaHb BHUBipKa MemIkae i B ¢. Bpaniika [Tsyupka 2012].

Y Mexax JiCOCTeNoBOl 30HH BUBIPKH MEMIKAIOTh Y COCHOBHX Ta JIMCTAHUX HACADKEHHAX, Tap-
KOBHX ¥ IHIINX HACADKCHHAX Y MEXKaX HACENCHUX ITyHKTIB.

Cmenoesa 30na

VY nonudi p. IliBnennuit byr mixx c. Murist Ta ¢. OnekcanapiBka BUBIpKa 3 SIBHJIACS, IEBHO, Y
1980-x pp. Y 1988 p. ogny ocobuny cnoctepiranu 6ins c. Kypimumnne (oco6. nosia. O. Kypimuuna).
B 1990-x pp. BiH TBapHH HE CIIOCTEPITaB, ajie 3a CIIOBAMHU MiCIIEBHUX JKUTEIIB IX 1HKOIW IOMiJaJid Ha
npuiteriit reputopii. Ilix yac opHiTonoriunux pocuimxens y 1999-2000 pp. B monusi p. IliBnen-
Hu#t byr Bix c. Muris 1o c. Onekcanapika C. JlomamieBcbkuM (0c00. MOBiJI.) BUBIPKH HEMIOMIYEHI.
Oxny ocobuny crioctepiramu 28.05.2003 6imst ¢. Kypimaune ITepsomaiickkoro paiiony’. Y M. FOx-
HOYKPAiHCBK 3arnGiy TBapuHy 3HaizeHo 12.07.2013% (puc. 2a). 3a cnocrepexenmsvu I, JlpaGu-
Hiok Ta O. Kypinmuuna (oco6. mosia.) BuBipku 61 ¢. KypimunHe i Ha mpuneriiii Tepuropii MacoBo
3’seumcst 3 2014 p. (puc. 2b). Ham BuBipku Tpammsummcs 21-22.06.2014 6ins c. Muris (KR).

Hapasi, y mexxax HamionansHoro npupogHoro napky «bysekuii I'apm» Ta Ha npuitersiil Tepu-
TOpil, BUBipKa MEIIKAE B MTYYHIX HACAKCHHIX Ta HACEJICHUX MYHKTAX 3 TMEPEBAYKAHHIM JIMCTIHIX
nopig. B paifoni mapky BoHa 3ycTpidaeThcs BiJl MIBHIYHMX KOPAOHIB MuKomaiBcbkoi o0, 110
M. Bo3HeceHchk. BusiBieHo Bumnaaku 3arudesi TBapyH Ha aBTONUISIXaX B OKOMHUISAX M. FOxHOyKpa-
{HCBK Ha BijctaHi 5—10 kM Bij HalOMMKYMX MACHBHHX JIICOBHX Haca/DKEHb (3arubiy TBapuHY BH-
siBiieHo 26.10.2024: KR) [Artamonov & Legky 2020; Legky & Artamonov 2023]. Buipku Takox
MOCTIHHO MEIKalTh 1 Ha TepuTopii M. [lepBoMaiichbk y mapKoBUX Ta 1HIINX Haca/pKEHHSX (0CO0.
noBia. B. [oninryka) ta [liBnennoykpaincekii AEC (oco6. moBia. A. [Tpokonenka). JKuByTh BOHH i
B ypoummiax «BacuneBa macika» [Legky & Artamonov 2023], «JlabipuHTY (CrOCTEpeKEHHS
3.06.2017: IM, PP, KR), «Panmnchka maya» (cnocrepexenns 24.10.2021: PP, KR) Tomro, e nepe-

' 3a namumu 3 conmepesxi «inaturalist.org» (URL).
% 3a maHnMHE 3 corMepexi «inaturalist.org» (URL).
? Criocrepexenns b. KexpoBa 3 KOII., OMPHITIOAHEHE Ha OHiH i3 nokansHuX KoH(epenuin (Kuis, 2019).
4 3a nammmu 3 conmepexi «inaturalist.org» (URL).


https://www.inaturalist.org/observations/331545
https://www.inaturalist.org/observations/186822761
https://www.inaturalist.org/observations/331545
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Ba)KAIOTh JIUCTSHI MOPOAH jepeB. Y ¢. ApOy3uHKa JBOX TBAPHH, KOTPI TPUMAIIHCS TIOPSII, CIIOCTEPi-
rami 09.02.2023 ma muctsamx aepesax (N. Kuliesh)' (puc. 3a).

V c. Bparcbke Ta mpuiIerimx JIICOBUX MacHBax, y SIKHX IEPeBaXKalOTh JIMCTSAHI NOPOIH AEpPeEB,
Bxe B 2010 p. BuBipok Oyno 6arato (OSh). Hioxue 3a tediero p. [liBaennnit byr BuBipky crocrepi-
ramu 05.06.2017 B oxonuisx ¢. Hoa [Ipuctanp B Haca/pkeHHI 3 KYIIIB Ta JIUCTSAHUX JePEB HA CXUII
nomuan piku (PP, KR), 09.06.2019 — y BaprommHcekoMy Jrici (COCHOBI # JIMCTSAHI Haca/KEeHH:)
(PP, KR, OF) Ta 23.08.2023 Ha nopo3si nmipnennimre M. Hoa Oneca [Legky & Artamonov 2023].

B c. Osnpmianceke Briepiie BUBIPKY croctepiranu B 1997 p. B Haca/pKeHHI JIIIUHA 3BUYAHHOI
(Corylus avellana) Ha TepuTOpii caquON MUCIMBCHKOTO TocnoaapcTBa. IIpoTaroM HacTyITHHX pOKiB
TBapUH TEX CIIOCTEpiraiu, ajge BoHU Oyiu pinkicHuMu. [Ipotsarom ocranHix 10—12 pokiB yucemnb-
HICTH BUBIPOK CYTTEBO 3pOCiia, BOHH MEUIKAIOTh B CEJHIII Ta Mprieriux cenax TepHoBare, CameTHs
Ta pavax touo (ocod. mosix. T. CaBko). OQuH i3 pECHOHIEHTIB MOBIIOMUB PO CIIOCTEPEKEHHS
TBapUHH, KOTpa nepedirana mopory BHITKY 2024 p. 6ins c. ScHa 3ops. VY mici, Mix c. [lerpoBo-
Comonuxa ta c. Tpuxarn MukonaiBcbKoro paiiony, TBapuHy crioctepiramu 18.02.2020 (MS).

VY xonmmmuabpoMy KazankiBcbkoMy paiioHi BuBipka Bxke y 2008 p. Oyna He piAKiCHOIO, HEOTHOpa-
30BO CIIOCTEPITaIH )XKUBUX 1 3aTMOJIMX TBApHH Ha aBTONUIAXY Mixk c-liieM Kazanka — M. Kpusuit Pir
(OSh). ¥ 3aka3uuky «BononuMupiBchka aada» (JIUCTAHI HACA/PKEHHS) B OKOJHUILIX . JlicoBe omHy
ocobuHy BHUBipKH momiueHo 26.05.2018 (PP, KR, OF, IM). V¥ c. Ka3zanka BuBipky chororpagdysas
14.10.2020 B. Hixidopos® (puc. 3b) ta 25.02.2021 M. Kypninosa (puc. 3¢)’. 3asHaunmo, mo y
M. Kpuswuii Pir TBapunu Bnepie nomideni B 2002 p., a Hapa3i BOHHU TaM € 3BUYaiiHUMU (0c00. MOBif.
B. CeBinona; 1. SIlnuyka; OF).

Y M. HoBuit Byr BuBipka Tpamiserbesa peryiasipao 3 2014 p. (puc. 4a), y Mexax KOJUIIHBOTO
Hogo0Oys3bkoro paitony 3’siBuiiacs panime (OSh). ¥V c. I'puropiska bamrancekoro (Hogobysbkoeo)
paiioHy BHBIpKY Briepiie crioctepirainu B ceprai 2008 p. (oco6. moriz. I. bpuuku-Uyumaii). Tapuau
PO3MHOXKYIOTBCSI B MICTi, 2 B OCTaHHI POKH 1 B TOPIXOBHX HACaHKCHHSAX Ha MPHUJICTIIIA TepUTOPIil
rpoMajIy Ta TepUTOpii perioHapHOTO JanamadTHoro napky «lIpuinrynscekuity (puc. 4b) (OSh).

VY c. IlpuBineHe bamTancekoro pailoHy OfHy OCOOMHY B JIHCTSHOMY HacaJKeHHI Ha Oepesi
p. [aryn cnocrepiranu 28.08.2022 (oco6. noig. M. Pomanenko). ¥ M. bamranka BuBipKa MeIKae
npuHaiiMHi 3 2019 p., e TBapHH PETYyISIpHO CHOCTEPIraroTh B XBOMHUX HACAIKEHHSX B IICHTPI Mic-
Ta (0co6. moBix. I'. Tpebyx). VY c. 'opokene bamrancekoi micbkoi paan 20.07.2024 cdororpadosa-
HO (puc. 4¢) 3arubiie ManaTko BUBipkH (@markparafilo, instagram).
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Puc. 3. BuBipka B OKpeMHUX MicClie3Haxo/KeHHsX: (a) y ¢. ApOy3uHka, 9.02.2023, ¢porto N. Kuliesh; (b) BuBipka y
c. Kazanka, 14.10.2020, ¢oto B. HixidopoBa; (c) Tam camo, 25.02.2021, dpoto M. Kypainosoi.

Fig. 3. The squirrel in various locations: (a) in the village of Arbuzynka, 9.02.2023, photo by N. Kuliesh; (b) in the
village of Kazanka, 14.10.2020, photo by V. Nikiforov; (c) ibid., 25.02.2021, photo by M. Kurdinova.

' 3a namumu 3 conmepexi «Facebook» (URL)
% 3a mannmu 3 corvepexi «Facebook» (URL)
3 3a mannmu 3 corvepexi «Facebook» (URL)


https://www.facebook.com/groups/tvarynnyy.svit.ukrayiny/permalink/2108960065972239
https://www.facebook.com/groups/526008337600761/user/100000415553990/
https://www.facebook.com/groups/526008337600761/user/100002874523064/
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Puc. 4. Busipka B okpeMHX MicLe3Hax0pkeHHAX: (@) y M. Hoswii byr, nito 2024 p., doto Haranes Haramu 3 komeH-
Taps 10 Jomnucy perioHansHoro JanmmadTaoro mapky (PJIIT) «[Ipuiarynscekuity; (b) Ha Tepurtopii PJIII «[Ipuin-
TYJIbChKHUIT», okoil. ¢. Llacmuse 2.11.2024, ¢oto 3i cropinku [lapky B Mepexi ¢eicOyk; (c) 3arudnuii MaxioK BUBip-
ku y c. ['opoxene bamrrancekoi MTI'. 20.07.2024, ¢poto Mark Parafilo.

Fig. 4. The squirrel in various locations: (a) in Novyi Buh, summer 2024, photo by Natalia Natali from a comment to
the post of the Pryingulskyi Regional Landscape Park (RLP); () in the territory of the Pryingulskyi RLP, near the
village of Schastlive. 2.11.2024, photo from the Park’s Facebook page; (c) a young squirrel in the village of
Horozhene, Bashtanka urban hromada. 20.07.2024, photo by Mark Parafilo.

3a cnocrepexenHamu O. l"yH/:[;[Ka1 npotsaroMm 2012-2022 pp. BUBipKa CYTTEBO pO3CeImiIacs Ta
Hapasi 3yCTPIuaeThCs Maike y BCiX HACEICHMX IYHKTaX Ta JIICOHACAIKEHHSAX KOJIHUITHEOTO €aHe-
IBKOTO paiioHy. 30KpeMa, IPOTATOM 3a3HAUCHOTO Iepioay i B HACTYIHI poKu 1-3 ocoOuHM criocTe-
piranu B ¢. KanuniBka (puc. Sa-b), y 2017-2022 pp. — 1-5 ocobuH TpuMaiucs B MOJE3axXUCHIH JTi-
COCMYT1 3 BOJIOCBKHX TOpiXiB (Juglans regia) 0ins €naHENbKOTO MPHUPOTOOXOPOHHOTO HAYKOBO-
JOCIITHOTO BiIIUTIEHHS MPUPOIHOTO 3alOBiTHUKA «CnaHenpkuil crem». [lpuHaiimMai 10 ocTaHHIX
POKiB BUBipKa MEIIKAE HEMOJAIIK B C. YpalbChke BO3HECEHCHKOTO paifoHy, e TPUMA€EThCS B Haca-
JOKCHHI 3 JIMCTSHUX JIepeB Ha okojuii cena (0cod. mosia. O. Konaparenka) (puc. 5¢). ABTop Brep-
IIe criocTepiras BUBIpKY B ¢. KammniBka y Bepecri 2002 p. Ha nmuctsHuX aepeBax (KR).

Puc. 5. BuBipka B okpemMux Micue3HaxokeHHsX: (a—b) Busipka y c. Kanuniska, 2023-2024 pp., ¢oTo 3i cTOpiHKH
MIPUPOHOTO 3aMOBiHUKA «CIaHElbKUH cTem» B Mepexi ¢elcOyk; (c) BuBipka y c. Ypanscke. 4.08.2024, doro
0. Kogparenka.

Fig. 5. The squirrel in various locations: (a—b) in the village of Kalynivka, 2023-2024, photo from the Facebook page
of the Yelanetsky Steppe Nature Reserve; (¢) squirrel in the village of Uralske, 4.08.2024, photo by O. Kodratenko.

! CriocTeperxenHs HaBeIeHO HA OHIiL 3 TOKATBHIX KoH(epenii (YepHiii, 2023).
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Ha aBronursixy m. HoBa-Oneca — c. €nanens y micui moBoporty Ha c. [lizmicae MukonaiBcbko-
ro (Hosoooecvroeo) paiiony 15.07.2009 BusBneno 3arudiry ocobuny (oco0. moin. C. MeIpbHUYYK).

Ha 3axoni o6xacti BuBipku nomiveni 3 2010-x pp. Oany ocobuny crocrepiramu 24.07.2013 Ha
3ai3HUYHOMY Tiepei3ai B 2,8 kM Ha 3axin Big c. @enopiska Bosnecencrkoro paiiony (OR). Y wmicmi
3YCTpidi Ta OPSI 3pOCTaE MUPOKa MPU3aTi3HUYHA 3aXHCHA JIICOCMYTa 3 JINCTSHUX Topia nepes. JIBi
ocoOuHu Tpumanucs pazoMm 19.03.2014 y npuaopoKHii TUCTIHIN JTiCOCMYTi B OKONUIIX C. [Tomims
Toro x paiioHy (OR). B HacTynHi poku 1o 1-2 0coOMHU crocTepiraiyn HeoTHOPa30BO MK 3a3Haye-
HUM 3aJTi3HUYHUM Tiepeizaom Ta . [llupokonaHiBka nepeBaxHo Ou1s qoporu. B3gosxk goporu 3poc-
Tae 0arato BOJIOCHKUX TOpixiB. Hampuknazn, omHy BuBipKy crnoctepiramu 11.11.2017 B miconaca-
JDKEHHI Outst goporu B 1,7 kM Ha miBHiYHHMA-3axia Bin c. [Timanwii bpin Mukonaiscekoro paiioHy
(OR). Tyt xe B ceprHi 2024 p. BUsABICHO 3arubiy Ha aBTonuisaxy ocoomny (OR). Mix c. Ilinannii
Bpin Ta c. HlupokonaniBka BuBipKy croctepiranu 5.08.2023 (OR). Bocenn 2018 p. BUBIipKY crio-
ctepiranu B ¢. [llupokonaniBka B mapky Oins smikapsi (OR).

Y M. MukonaiB Brnepie BUBIpKYy crocTepiranu B kBiTHi 2003 p. Ha TepUTOpii BHYTPIIIHBOTO
nBopy MukosaiBcbKoro 001acHOTO Kpae3HaBYOro Mysero «CTapoduioTChKi KazapMI» Ha JUCTSIHUX
nepesax (KR). IIpunaiimui 3 2005 p. TBapHH NOCTIHHO criocTepirarTh B ypouuili «/lyoxu» (miormma
106 ra', nepeBaxaroTh HacauKeHHs 1y6a 3BruaiiHoro (Quercus robur)) Ta Ha TepUTOpii TiKapHi, po-
sramoBaHiii cepen ypouuina (OSh, MS; oco6. nosia. O. Jomapanpkoi, 3. [letpoBuya Ta iH.) i Ha
TepuTopii cTaporo mBuHTAPs Oinst MuKomaiBceKoro 300mapky (oco6. mosin. O. lomapanpkoi Ta iH.).
3 2016 p. reorpadist 3ycTpiueil BUBIpOK 3pOCTaE, BOHA PO3CEISAETHCSA B MICTI Ta HOro OKoMuIX. [H-
TepHeT-BuaaHHs «Kopabemni-iHpo» Big 27.08.2016 moBimomiso, 0 Ha AHAX MICLEBUM KUTEIEM
6y110 3poGIIeHO Bieo3amuc BUBIPKH B TapKy 6ins paifonHOi jikapHi B KopabensHoMy paiioni’. Y
KOMEHTapsX HAIMCaHO, IO TBApUHY Oa4yMIIM TaKOX B 1HIIOMY MICIi 3a3HAYEHOT0 pailoHy, Ha BYIL
OxeaniBepkiit. P. CrenoBuil Brepiie croctepiraB BUBIPKY y MiCTi 11.02.2017°. Takox TBapuH co-
torpacosaro P. Crenosum y micti 1.01.2019* ta 16.03.2021° (puc. 6a—c).

VY napky «borosiBieHcbKuil» BIeple BUBIpKY crocTepiranu B gucronaai 2020 p.6 B Inrynscs-
KOMy paiioHi B ckBepi «MukomaiBchkniny BHBipKy cororpadysas 25.04.2019 B. Ctpenaza’, opsi
Ha ByJI. MukonaiBebkiii TBapuny cororpadosano B mucronai 2019 poky®. a Byi. 3aBoxchKiii 6is
MUKO/IaiBCEKOr0 TOPrOBOr0 MOPTY BUBIPKY criocTepiranu y Gepesui 2021 p.’

Puc. 6. Buipka y M. Mukomnais: (a) 11.02.2017, (b) 1.01.2019, (c¢) 16.03.2021. ®oto P. Ctenosoro.
Fig. 6. Squirrel in Mykolaiv: (a) 11.02.2017, (b) 1.01.2019, (c¢) 16.03.2021. Photo by R. Stepovyi.

' 3a mamumu 3 enniTonesii «Bikinesis.

% 3a mannmu 3 MegiiHOro pecypey korabelov.info (URL).
3 3a mamumu 3 conmepeski «ukrbin.com» (URL).

*3a nannmu 3 conMmepexi «inaturalist.org» (URL).

> 3a nammMu 3 conMepexi «inaturalist.org» (URL).

® 3a nanumu 3 Meniiinoro pecypcy korabelov.info (URL).
7 3a mannmu 3 corMepexi «inaturalist.org» (URL).

% 3a mamuMu 3 MexiitHoro pecypey novosti-n.org (URL).
% 3a maHnME 3 MeiHOrO pecypey novosti-n.org (URL).


https://korabelov.info/ru/2016/08/16090/v-skvere-v-korabelnom-rayone-zhivet-be/
https://ukrbin.com/show_image.php?imageid=41588
https://www.inaturalist.org/observations/19353191
https://www.inaturalist.org/observations/71357609
https://korabelov.info/ru/2020/11/178885/v-odnom-iz-parkov-korabelnogo-rajona-poselilis-belki/
https://www.inaturalist.org/observations/231794034
https://novosti-n.org/news/read/179692.html?fbclid=IwY2xjawGz0qVleHRuA2FlbQIxMAABHeLYSGmFFvrwPevpZzkOcJJ_-2Gkp3hrv_7ZYXNU9LsrOy0N_Ir_4WDcMQ_aem_T_8UkRjH3hAbneZ5fAjRcg
https://novosti-n.org/video/V-Nykolaeve-u-porta-zametyly-belku-VYDEO-212443
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Puc. 7. Busipka y M. Mukomnais: (a) npocnekt Llentpansamii, 11.02.2017 p., ¢oto O. I'punenko; (b) Lenrpanpauit
MichKHiA cTamioH, 24.10.2023, ¢poto John Moffitt; (c¢) Tak camo, 16.12.2023, dpoto John Moffitt.

Fig. 7. Squirrel in Mykolaiv: (a) Tsentralnyi Avenue, 11.02.2017, photo by O. Hrytsenko; (b) Central City Stadium,
24.10.2023, photo by John Moffitt; (c) same, 16.12.2023, photo by John Moffitt.

B mentpi micra Ha mp. LeHTpanpHuii B paiioHi mepeTuHy #oro 3 Byl 3-fo CiobiachKoio
O. I'purierko cororpadysana BuBipky 28.08.2020 (puc. 7a)'. B wiii ske ToKauii TBapuHy crioctepi-
rana B 2016 p. T. Tpoiuska (oco6. moein.). B komentapsx go gonucy O. I'punienko y @b po3mitieHo
Bizeo mie oxHiel BuBipkH, 3podiieHe 0. Kuszeporo 28.08.2020 6ins 3amizHHYHOrO BoK3any. Ha Te-
puropii LleHTpanbHOTro MIiCBKOTO CTaioHYy BUBIpKY croctepiraimu 22.09, 24.10, 16.12.2023 (mo ox-
Hiil ocobuHi), 30.03.2024 (2+1 ocobuny: IM, JM) i mi3Hime (IM)2 (puc. 7b—c).

IIpotsirom 2023—2024 pp. BUBIPOK CHOCTEPIraiy i B iHIIUX MICISIX, 30KpeMa y mapkax «JIickim»
(mepeBakaroTh Haca/pkeHHSI cocHM) Ta «llepemMorn» (IMCTSHI HACAKEHHS), cepell 0araTomoBepxo-
BO1 3a0yH0OBH (JIUCTSHI HACAKECHHS) TOIIO (OB PECTIOHICHTIB).

TBapuHU TakoXX MeNIKalTh B ypouuili «bamabaHiBkay, sike BXoIuTh 10 Mex KopaOGenbHOro
paifony M. MuxkomnaiB Ta posramoBaHOMy miBAeHHImE «[aqumuHiBCEKOMY Iici». BuBipku TyT
3’siBuuncs He mizHime 2016 p., cymsau 3 iX mepmux peectparii y micti. B ypou. «banabaniBkay ix
AKTUBHO MiJr00BYBalU A0 JroToro 2022 p. i micns Aeokymaiii Tepurtopii mpotsarom 2023-2024 pp.
Micresi xuren Ta qauauku (IM, JM, MS; noBinomiieHHS pecrioHIeHTiB) (puc. 8a). Y «["amuuuHiB-
chKOMy Jtici» BHBIpKY coTorpadysas 3.03.2020 P. Crenosuii’ (puc. 8b). B 0Gox ypoummax mnepe-
Ba)KalOTh COCHOBI HACa[KCHHSI.

Bugipka € 3BuuaitHO0 B «MaTBIiiBCBKOMY JIici», KOTpHH 3pocTae Mixk MatBiiBKoro (icToprmaHa
MiclieBicTh MuKosaeBa) Ta ¢. banoBHe (mepeBakaloTh COCHOBI HACa/PKEHHS) 1 peryssipHO Tparuis-
eTbes B ¢. banosHe (0c00. noix. C. MenbHUYYK).

IIpotsirom BecHu Ta mita 2021 p. B. Ctpenana (0co6. MOBiA.) PEryIsIpHO CHOCTEPIraB BUBIPOK
Ha TEPUTODIi caloBo-1avyHOr0 ToBapucTBa «JlicoBe» Ha Oepesi p. [liBnennuit byr 6ins BapBapiBku
(icropuuna miciiesicts Mukonaesa)®'. ¥ camiit Bapsapisrii TBapuny, koTpa mepebirama 1opory, co-
torpadysaiu 4.03.2019°.

BuBipku Takox MEIIKAIOTh y Jlicax, HACaPKEHUX B3IOBXK p. [HTyI, HemoAalik Big M. MuKosnais.
Y komenTapsx a0 gonucy O. ['punienko y @b po3MirteHo Bigeo BUBipkH, 3podneHe H. JlockanioBoro
27.08.2020 y «BockpecencskoMy Jrici» 6ist ¢. Bockpecencbke MukomaiBchkoro paiioHy, ae mepe-
Ba)KalIOTh COCHOBI HACAPKEHHL.

' 3a namumu 3 meiitoro pecypey novosti-n.org (URL)

? [opsia 3 cTagioHOM Ha TePHUTOPIi AXT-KiIyOy BHBIpKY choTorpadysas 1.12.2024 O. KougpateHko.
? 3a mannmu 3 conmepexi «inaturalist.org» (URL).

*V nonepesini pokH BiH TYT CIOCTEPEKEHHS HE MPOBOIHB.

5 3a nanmmu 3 conmepexi «Facebooky (moBigomIeHHs Ha cTopinmi I. IBKOBOT).


https://novosti-n.org/news/V-czentre-Nykolaeva-na-bulvarnoj-chasty-prospekta-poselylas-belka-VYDEO-198868
https://www.inaturalist.org/observations/39497325

138 Kostiantyn Redinov

Puc. 8. Busipka y M. MukounaiB Ta okonuigix. (a) ypouuie «bamadaniBkay. 2.10.2021, dorto 1. Moiceesa; (b) «[anu-
LUHIBCHKUH JIic», okoi. ¢. [anummHiBka, 3.03.2020, ¢poto P. Crenosoro.

Fig. 8. Squirrel in Mykolaiv and the surrounding area: (a) Balabanivka tract, 2.10.2021, photo by I. Moiseiev;
(b) Halytsynivka Forest, near the village of Halytsynivka, 3.03.2020, photo by R. Stepovyi.

Hemnopnanik, B TamkeHTchkoMy (Xap4aTiBCbKOMY) JIici (COCHOBI Ta JIMCTSIHI HAcaXKEHHS) B
okoil. ¢. CBATOMHUKOJIAiBKa Brepiie BUBIpok nmomideHo B 2015 p. (oco6. nosin. O. JJomapaiipkoi). B
ypounini «Map’iBceke» (IlepeBakaroTh HaCaKEHHs 3BUYaiHOro ay0a, € KBapTajk COCHHU TOIIO) B
OKOJUIAX €. Muxaiino-Jlapuae MuKoIaiBChKOTO paiioHy BUBIPKY criocTepiramy Buepiie y 2018 p.
(MS)'. B 0KOJHIIAX IIBOTO CAMOTO Cea, B Haca/pkeHHi Ha Gepesi p. [Hrym, BuBipKy cdororpadysas
29.07.2020 C. HikoHoB".

Busipku Takox 3ycTpidaioTecs y M. CHIrypiBka, po3ramoBaHomy Ha p. larynens. OnHy TBapu-
Hy 3adiTbMyBajia y MicTi cepell ogHonoBepxoBoi 3a0ynosu 3.10.2023 1. Moiceea (0co0. moBiz. ).

Y M. OgakiB Ta HOT0 OKOJHUIISIX BHBIPOK CIIOCTEPIraiH MiCIEBi KUTENi, IOYNHAIOYH 3 JIIOTOTO
2021 p., y meHTpi MicTa, OiNIsl MKOMU-IHTEpHATY Ta B caHaTopii «bopucdeny, mo marsepmxeHo ¢o-
torpagismu. Takox TBapuHy Oaumiu Ha qadax Oins c. OceTpiBKa. Y MICISIX CIIOCTEPEXKEHb 3pOCTa-
IOTh JIUCTSIHI Ta B MEHIIIH Mipi XBOIHI mopoau AepeB. 3rinHo 3 iHpopmarieto 3 «DelicOyKy» BOCCHH
2020 p. Ta Ha moyaTKy Jita 2021 p. BUIIYIIEHO PHUILTI BiJ BUBIPOK, BCHOTO § OCOOHH, 1[0 YTPUMY-
BaJIMCSl Y BOJIEPI B caHaTog)i'l' «bopucden». Mu BBakaeMo, 0 came Ii TBAPUHH i TPAIULLINCS B
OuakoBi Ta #oro oxonuisx . [logasnpiia 10k [UX TBAPHH HAM HEBiJOMa, OCKUIBKHU BiIBidyBaHHS
KypopTHOi 30HH M. OUakiB i 3aramoM y30epesxoks HeOe3reuHe y 3B’ 53Ky 3 BoeHHUMH gismu. O. Kan-
Typ (0c00. MOBif.) OCTaHHIH pa3 cHocTepiraB BUBIPKY Y KypOpPTHiit 30Hi MicTa B ceprHi 2024 p., 110
CBIZIYUTH PO T€, 1[0 TBAPUHU TYT MEIIKAIOTH JOCI.

Kinoypucokuii nisocmpie

[NosiBa BuBipku Ha KiHOypHCERKOMY TI-Bi TIOB’s13aHa 3 1i aKkiTiMaTH3amLiero B Jticax HmwkHbOMHIT-
POBCHKOTO MIMIAHOTO MacuBy. 3rimHo 3 ganumu 3. CemoHiHOI [Selyunina 2014], BUBIpKU-TENCYTKH
3aBe3eHi 3 KprMCBKOro 3amoBiJHO-MHCIHBCHKOTO TOCTIOAAPCTBAa B PrbanbuaHChke MUCIHUBCHKE TO-
crogapcTBo (XepcoHchka 0011.) Ha mouatky 1980-x poki. 3a manumu €. Pomana [Roman 1995],
BHBIpKH 3aBe3eHi Ha XepcoHmuny 3 Kpumy (15 ocobun y BepecHi 1983 p.) ta 3 Kupruszpkoro po3n-
ninanka (110% ocobun y Bepechi 1986 p.) Ta BUIyIICHI y COCHOBHX Jricax. Briepiue BuBipKa Bin3Ha-
YeHa B OXOPOHHHUX 30HAaX JIICOCTEMOBHX AUISHOK YOPHOMOPCHKOTO 0ioc()epHOro 3amoBiJHUKA B
1988 p. [Selyunina 2014].

' ABropom 7-9.05.2016 BuBipKY B ypounuii He BuasieHo (PP, KR).

% 3a gannmu 3 corvepexi «ukrbin.com» (URL).

? Mosinomnenns aBTOpa Ha MeziHOMY pecypci ochakiv.info (URL).

* YacTuny TBapHH TaKOXK BHITYCTHJI Y HEBEHKOMY MACHBI IIMPOKOIHUCTIHOTO Jicy 6ims c. Bextepn Ha XepcoHiuHi
(3a: [Roman 1995], 3 yrouHeHHsIMH).


https://ukrbin.com/show_image.php?imageid=192438
http://www.ochakiv.info/articles/5699212628983808
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IleBHo B kiHmi 1980-x pp. Ha movatky 1990-x pp. nmepiui BUBIpKU 3 IBUIUCS 1 B Mexax MUKO-
naiBcekoi 001 Ha KiHOypHCEKOMY 11-Bi. OpieHTOBHO y 1993—1995 pp. criocTepiranyu MacoBy MOSBY
BHBIPOK (COTHI 0COOWH) Y COCHOBUX HAaCa/DKEHHIX Ta MPUPOJHUX JMCTSIHUX raiikax i celax MmiBOCT-
poBy (oco0. mosix. 3. [lerpoBuya). B HacTynHi JecaTHpivysl BUBIPOK CIIOCTEPIraal HEOJHOPA30BO, B
OKpeMi pOKHM YacTillle, HiX 3a3BU4all, 3HaXOAMNH 1 iX rHi3fa. BocTaHHE MOOJMHOKUX BUBIPOK, KOTP1
MaJu cuBe 3a0apBiieHHs, 3adikcyBanu 12.03.2020 (KR) Ta 11.04.2020 (B. I'apkyma) B ypou. Kopa-
JiBChKa cara Ha okonuui c. IlokpoBka. UncenpHICTh BUBIPKU HA MiBOCTPOBI HIKOJH, KPIM KUIBKOX
POKiB, KOJIM Mana Miclie iHBa3is Buay, He Oyna Bucokor (oco0. nosin. 3. IletpoBuua, €. PomaHa;
KR), yomy meBHO cripusiia i mosiBa Ha THI3AyBaHHI BEIUKOTO cTpyda (Accipiter gentilis) Ta 3poc-
TaHHs Horo yucenbHocTi y XXI cr. [Redinov ef al. 2008]. Cynsaum i3 3a6apsienns, B XXI cr. cronu
MOTPAIWIN 1 BUBIPKH, IO PO3CEIMIIHCS MTPUPOJHUM HIISIXOM 0 JoiuHi JHinpa.

[Nounnaroun 3 mmotoro 2022 p., KiHOypHCBHKHI MiBOCTPIB ONMWHMBCS B OKyMAalii Ta Ha JiHIl
¢pouTy. BHacminok BOeHHHX [iil MOXe)KaMH ypa)keHl 3Ha4HI IUIOIII COCHOBHX JIICIB, IMIPUPOJHUX
raiikiB tomo [Redinov & Petrovich 2023]. BpaxoBytouu 1ie, i o4ikyBaTH 3HWUKHEHHS BHIY 3 IIi-
BOCTpPOBa Ha TPHBAJIMI Yac, TUM Tade, 110 MOXKEeKAMH YpaXKeH1 3arajoM JIicoBi MacBH HmkHBOIHI-
MIPOBCHKUX MICKiB, Y TOMY YMCII MPUPOAHi raiiku Ha tepuropii YopHoMopcskoro OioctepHoro 3a-
noBigHuKa (0co0. moBia. €. KacksiHOBa Ta iH.).

3a3HayuMo, 110 iH(OpMAILlisi CTOCOBHO MEIIKAaHHS BUBIpKU Oing By3pkoro numany Ta y mpuoe-
pexHill 30HI MaTepuKOBOi YacTUHM MHUKoIaiBChbKoi 00J1. B okoyuIipix M. OuakiB, BimoOpaxeHa Ha
Malli IoIMpeHHs By B Ykpaini [Tsyupka 2012], moB's3aHa 3 HEBIpHUM TPaKTyBaHHS IaHUX OIH-
TYBaHHSI JICIBHUKIB 1 cTocyeThbcss KiHOYpHCHKOTO TI-BY.

®akTopu iCHyBaHHS

Y Mexax MuKoaiBChKoi 001aCTi TBApUHU MEIIKAIOTh B JIMCTIHUX TA XBOMHHUX a00 3MIIIaHUX
Haca/DKEHHAX, B TOMY YHCII TTapKax, CKBepax, Ha CTApHX [BHHTAPSX, TOPIXOBUX JIiCOCMYTax, caiax.

Y MukonaiBceKiit 00J1. BUBIPKH >KUBIISITHCS IUIOJAMU BOJIOCHKUX I'OPIXiB Ta JIHIIUHU; HACIHHAM
XBOHHHX TIOpiA, siCeHy 3BUYaliHOTO (Fraxinus excelsior), kneHiB (Acer sp.), KyKypyI3H, COHAIIHUKY;
KiCTSIHKaMH aOpuKoc, 3usndyca 3Budainoro (Ziziphus jujuba); s0iykaMu; TaroHaMy Ta OpyHbKaMH
MJI0JIOBUX JIEPEB; XapUOBUMH 3AIUIIKAMK O1JIs1 CMITTEBUX OakiB TOIIO. [HKOJIM HAHOCSTH IIKOAY Ca-
nkaM. TBapuHM OXO4Ye BiJBiAYIOTh TOMIBHHYKH, BCTAHOBJICHI JUTS IMiJATOMIBII NTaxXiB Ta caMe BHBI-
pok. [ToMiueHO BiiBiyBaHHS HUMH OAJTKOHIB Ta HABITh MPOHUKHEHHS B MPUMIIICHHS, TICBHO B ITO-
mykax ki (OSh, KR, IM, noBitoMIeHHSI KOJIET 1 pECTIOHIEHTIB).

3a crioctepesxxeHHsIMH Ha KiHOypHChKOMY TI-Bi, B M. MHUKOIaiB Ta HOro OKONHMIAX, M. HoBwid
Byr, M. IOxHOYKpalHCBK TOIIO AL YKPUTTS Ta/ab0 pO3MHOKEHHS JiCOBI BUBIpKM BUKOPHCTOBYIOThH
rHi31a 30y70BaHi Ha AepeBax y posrinkax (oco0. mosin. 3. Ilerpouua, P. Ctenosoro; KR, Osh).
Hamnpuknan, B ypounmii KopamiBcbka cara Ha KiHOypHCbKkOMY MiBOCTpOBi (muiomnia 12 ra, mepeBaxa-
I0Th BUTbXH 4OpHi (A/nus glutinosa)) y 6epesni 2020 p. moMideHO TpH THi3/1a BUBIPKU Ha BijbXax
(KR). BuxopucTanHs TBapUHAMH B SIKOCTI CXOBaHOK ITOPOXKHMH Y IepeBax MaJIOWMOBIPHE, OCKIIBKU
OUTBIIICTh HACAJKEHD MOJIO/II a00 CepeTHBOTO BiKY; MOCTIHHO MPOBOAATHCS PYOKH JOTJISTY, 3aroTi-
BJIS ICPEBUHU TOIIIO.

IIpupogauM BOpOroM BHBIpKH Y MHKOIAIBCBKill 001. € SCTpyO BEIUKHUIA, SKHI PO3CEITUBCS TYT
0 JTICOBHX YPOYHINAX 1 MONe3axucHUxX Jicocmyrax [Redinov et al. 2008]. Kyna micoBa (Martes
martes), KOTpa € TOJJOBHAM BOPOT'OM BHUBIpPKHM Ha Oinbiiid yacTuHi apeany [Ognev 1940], B Mexax
MukoJaiBChKoT 00J1acTi BijoMa 3a JaBHIMH 3HAX1JIKaAMH B JIICOCTENOBIH YacTHHI 00J1acTi Ta cydvac-
HuME — Ha KinGypHcbkoMy miBocTposi [Selyunina 2014; Volokh 2014'] ta niBaiunoMy cxoxi Mu-
KouaiBchKoi 00:1. [OSh]. Bizomi HemoomnuHOKI BUManky 3arubeni TBapuH Ha apronunixax [Legky &

'V umroBasiii npali Ha Mami excraHcii KyHH JTicoBoi Ha miBneHp Ykpainu (puc. 3.12) no3HaueHa 3Haxiaka BUIY B
1999 p. Ha p. [liBgennuit byr B Mexxax MukonaiBcbkoi 0071. Sk BUIHO 3 TEKCTy, s MO3HAYKA, 5K 1 IIO3HAYKA y BEp-
xiB’sx Tunirynscbkoro aumany (Onecbka 0071.), BigoOpa)keHi Ha Marli He KOPeKTo. B mepuiomMy BUMaaKy BUII BUSIB-
neHo Ha JIHinpi y 3anopisbkiit 001., B Apyromy — y BepxiB’sax KysubHuipkoro numany. ns paiiony HIIIT «by3b-
kuii [ap», 3BiIKH TaKOXX BKa3aHO 3HAXIAKY, KyHa JlicoBa He 3ragyethes [ Artamonov & Legky 2020].
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Artamonov 2023; OSh; Hami fasi]. [HKoIM BUBIPKM NMOTPAIUISIIOT B TEXHOTCHHI MACTKU, HANpH-
KJIaJl, 3aCTPATal0Th y Biukax citku-paduni [Legky & Artamonov 2023; oco6. nosin. T. Tpoinpskoi],
TOTUIATHCS Y 60dlli 3 Bomoro (0co0. mosia. B. [lomingyka), moTparuisiFoTh y MPUMILICHHS, 3B1IKH HE
MOXYTb BUOpaTHCs caMocTiiHO (0c06. noBifa. T. CaBko) Too.

Oo0rosopeHns

ITounnarouu 3 1980 p. momiueHO po3cCeNieHHs JIiCOBOI BUBIPKH IO JIICOHACAIKEHHSIM IOJIMHU
p. [liBnennuit byr, ocTpiBHUM JicaM, JlicocMyrax B HaceJICHWX MyHKTaX. BUBIpKH poscersutucs 3
JicocTenoBoi 30HHU, 31 cropoHu M. Kpuswuii Pir 1 mo neneti Juinpa. Po3cenenns inuio mocrymnoso,
XBWJISIMHU Ta HaOyJI0 MacoBOro xapakrepy B octaHHi 10—15 pokis. be3cymMHiBHO po3cenieHHIO BUAY Y
CTEIOBIH 30HI Ta, 30KpeMa y MicTaX, TaKOXK CIIPHSUTA BUITYCKH a00 BTEUi 3 HEBOJI «3BHYAHHHUX» BH-
BIpOK Ta BHBIPOK-TEJICYTOK, SKHX yTPUMYIOTh a00 pO3BOAATH IS MPOAAXKY Y HEBOJI, SIK Il MaJlo
Miclle Ha ¢X0/1i YKpaiHu CTOCOBHO TeJeyTku [Zagorodniuk 2011].

ITosiBi BUIY B JicOCTENOBiI yacTHHI 06JacTi Ta po3ceneHH:o o noauHi p. IliBaennuit byr nes-
HO CIIPUSIB MACOBMI BUITYCK BUBIPKH-TEJICYTKH Ha MPUJIETTIii TepuTopii ticoctenoBoi yactunu One-
cpkoi 0011. B CaBpaHCbKOMY JTici B 1998 p. Ta 3pocTaHHS YMCETBHOCTI BUAY HA IPHIICTIIIN TEPUTOPIi.
Ha KinOypHChKOMY I1-Bi BHBIpKa BIIEpIIe 3’sBUJIACS BHACTIIOK MTYYHOTO po3cesieHHsIM y 1980-x
Pp. Ha TpuiIeriid TepuTopii XepcoHChKO1 00J1. BUBIpKU-TeNeyTKH. Y XXI CT. TYyT po3ceauaucs npu-
POJHMM IUISIXOM IO JOJHHI p. JHINPO 1 MigBUIY MOIIMPEH] B YKpaiHi Ta HAIaJKU «3BUYAMHUX»
BHBIPOK 1 BUBIpOK-TeNeyTOK. Y OUakoBi TBApUHHM 3’ IBUIIHCS BHACHTIIOK iHTpOoAyKIii B 2020 p.

Cranom Ha 2024 p. BUBIpKM INIHPOKO TOIIMPEHI y MEXax MBHIYHOCTEIIOBOT MiJJ30HH CTEIIOBOT
30HU Ta JIOKAJIbHO — y ME&Kax CepeIHbOCTEIIOBOI Ta CYXOCTEIIOBOI MiJ30H CTENOBO1 30HU. [Ipuiaomy
OUIBII IIUPOKO, HIX I1e BBaxkau paHime [Tsyupka 2012; Mezhzherin & Lashkova 2013] (puc. 1).

Cynsuu 3 HasBHUX JaHWX, Ha TepUTOpii MUKOIAIBIIMHI MOMIUPEHI BUBIPKU 3 TPUPOJIHUX I10-
myssii micocreny U o [Matvieiev & Drebet 2022], a Takok IHTpOJAYKOBaHI BHBIpKH-TelIe-
YTKH Ta MEBHO iX CyMICHI HaIIaJ KW, L0 HiATBEpAXKYyeThes ororpadissmu tBapuH. OcobuH, KOTpi
MaJIi 03HAKH TEJCYTKH, crioctepiranu B ¢. Kazanka (puc. 3 6), c. Kanunieka (puc. 5 a), M. Mukonais
(puc. 6 a—c), yp. «banabaniBka» (puc. 9a) Ta Ha KiHOypHCHKOMY IT-Bi.

Po3ceneHHI0 BUBIpKH CITPHSIIM JIiCOMETiopallisi, 30KpeMa Haca/pPKEHHS JIICOCMYT Ta CaJIKiB 3 BO-
JIOCBKOTO TOpiXa, 1HIINX HAaCa/PKEHb; €KOJIOTIYHA IJIACTUYHICTh, THTPOMYKIIiS,, CHHAHTPOIII3aIlis Ta
JIOSTbHE CTABJICHHS OUIBIIOCTI HACENCHHS 0 BHAY. B OKpeMux MicIsiX TBapMHH 3aKPilIMIKCS Ta
MovYav PO3MHOXKYBATHCS, Hampukiaa, y mictax Hoeuii Byr, Mukomnais, [lepBomaiichbk; iicoBuX
ypounmiax Tomo. YucenpHicTh BUBipkH cTaHOM Ha 2020-2024 pp. y MuKkonaiBchKiii 00JI. MU OITi-
HIOEMO Npubu3HO B 250-500 ocobuH.

3a pesynbTaTaMy MOJCIIOBAHHS 3MiH KiiMary y CXigHid €Bporri, 3TiHO i3 HAHOUTBII M’ SIKAM
Ta CypOBHUM CIIEHapisMu, IO MepeadayaroTh CEpeIHE MiIBUIIICHHS TeMIlepaTypH BianoBigHo Ha 1,5
Ta nmoHaj 2°C, nepudepiiitHuii apean BUBIpkH Yy MUKOIAIBChKii 00JacTi 3HAXOIUTHCS Y KIIIMaTHYHO
HecTaOlIbHIA 30H1 TommpeHHs BUIy Bxke y 2041-2060 pp. [Kolomytsev & Prydatko-Dolin 2020].
Ha mymKxy 3a3HadeHUX IOCHITHUKIB, «BUGIPKU BOMIMUMYMb 3ANUMAMUCH MALDICe GUKTIOUHO ) O0-
BKILN, AKe NIOMPUMYE THOOUHA T 3anedcamu 6i0 Ar0ounuy. Bxke 3apa3 yacTHHA BUBIPOK MEIIKAIOTh Y
MICTaX, CENHIIax, cellaX, MPUMICHKIX HACAPKCHHSX, A€ JKUBITHCS XapUOBHMH 3aJHIIKAMU OIS
CMITTEBUX OakiB, BIABIAYIOTh CaIKH, TOAIBHUYKH, OATKOHH TOLIO y MONIyKaX Xap4iB. Mu IporHo3y-
€MO, 110 npuHaiiMHi 70 2060 p. BUBIpKK HEe 3HUKHYTH Y MHKOIAiBCBKiil 00acTi BHACTIAOK 3MiH
kiimMary. [IoTeHIIiHO BUI MOXKE CYTTEBO 3MCHIIUTH YHCENBHICTh, a00 HABITh MOJCKYAU 3HUKHYTH
yepes CYTTEBE MOTIPIICHHS Xap4yoBoi 0a3u a0o emi300Tii.

Iloasikn

ABTOpH BISIYHI 3a HamaHi qaHi Ta gmormomory y migrortoBii crarti O. lomneBcrkiit, O. Jomapanpekiit, C. lomares-
cekoMmy, 1. 3aropomuioky, O. Konaparenky, C. Mensuuuyk, 1. MoiceeBy, I. Moiceesiii, I1. [Tandenky, 3. [TerpoBuuy,
B. ITonimyky, O. PeninoBy, M. Pomanenko, €. Pomany, M. Camcapi, P. CrenoBomy, B. Crpenani, T. Tpoiubkiii,
O. ®opmantoky, O. llenemto, 1. Snuyky, J. Moffitt Ta 6ararboMm iHIINM.
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Hexnapanii

dinancyBannsa. akTnuHui MaTepian 3i0paHo 3 BIacHO] iHiNiaTHBH aBTOpa O3 (iHaHCYBaHHS.

KoudnikT iHTepeciB. ABTOp He Mae )KOJTHUX KOH(IIKTIB iHTEpeCiB, SKi MOTJIM BIUTMHYTH Ha 3MICT CTaTTi.

[HoBomxeHHsa 3 MaTepianoMm. JocmiKeHHS MPOBEICHO 3 JOTPUMAHHIM BUMOT YHHHOTO 3aKOHOJIABCTBA YKpai-
HU 1[0JI0 poOOTH Ha TEPUTOPIi 3aMOBITHUX 00’ €KTIB 1 MI0I0 POOOTH 3 )KUBUM MaTEpPiaioM.

References

Artamonov, V., S. Legky. 2020. Mammals of the region of the
Buzkyi Gard National Park. Novitates Theriologicae, 11: 32—
42. [Ukrainian] CrossRef

Gorchakov, G. O., O. L. Kolyada (1990): Mykolaiv region. Ge-
ographical encyclopedia of Ukraine. Vol. 2. Ukrainian Sovi-
et Encyclopaedia, Kyiv, 348-353. [Ukrainian]

iNaturalist. 2024. Sciurus vulgaris. https://www.inaturalist.org/

Kolomytsev, G., V. Prydatko-Dolin. 2020. Red squirrel (Sciu-
rus vulgaris) habitats change modelling in Eastern Europe in
the scope of climate change according to new generation
scenarios (SSPs) by 2100. Theriologia Ukrainica, 20: 105—
126. [Ukrainian] CrossRef

Legky, S., V. Artamonov. 2023. Findings of non-murid rodents
in the region of the Bug Gard National Nature Park: Sciurus,
Spalax, and Myocastor. Novitates Theriologicae, 16: 106—
111. [Ukrainian] CrossRef

Matvieiev, M., M. Drebet. 2022. The red squirrel (Sciurus vul-
garis) in natural and anthropogenic habitats of the Podilski
Tovtry National Park. Theriologia Ukrainica, 24: 120-130.
[Ukrainian] CrossRef

Mezhzherin, S. V., O. L. Lashkova. 2013. Mammals of Ukraine
(Reference-Book). Naukova Dumka, Kyiv, 1-357. [Ukraini-
an]

Myhulin, O. O. 1938. Mammals of the Ukrainian RSR (Materi-
als to Fauna). Acad. Sci. of Ukrainian SSR, Kyiv, 1-426.
[Ukrainian]

National... 2007. National Atlas of Ukraine. DNVP «Cartog-
raphy», Kyiv, 1-440. [Ukrainian]

Ognev, S. L. 1940. Mammals of Eastern Europe and Northern
Asia. Volume 4. Gosizdat, Moskva, Leningrad, 1-615. [Rus-
sian]

Pachoskiy, 1. K. 1906. Explanatory Catalogue of the Natural
History Museum of the Kherson Provincial Zemstvo. Typogt.
0. D. Khodushina, Kherson, 1-204. [Russian]

Redinov, K. O., Z. O. Petrovych, D. S. Oliynyk. 2008. Eurasian
goshawk (Accipiter gentilis (L.)) in the Mykolaiv oblast. Re-
cent Studies of Falcons and Owls. Proceedings of the 1II In-
tern. Conf. Kryvyi Rih, 326-337. [Ukrainian]

Redinov, K. O., Z. O. Petrovich. 2023. Birds of the Kinburn
Spit. Ecological and Faunal Guide. V. M. Shvets Publishing
House, Mykolaiv, 1-196. [Ukrainian]

Roman, E. G. 1995. Results of acclimatization and ecological
features of the red squirrel in the southern part of the Lower
Dnipro region. Ecosystems of Wild Nature: Protection, Natu-
re Management, Monitoring. Issue 2. Odessa, 30-33. [Rus-
sian]

Selyunina, Z. 2014. Changes in the composition of mammal
fauna in the Black Sea Reserve region because of invasion of
species (history of studying of mammals and economic de-
velopment of the region). Proceedings of the Theriological
School, 12: 69-80. [Ukrainian] CrossRef

Tsyupka, V. O. 2012. Common squirrel, Sciurus vulgaris (Ro-
dentia, Sciuridae), in Ukraine (current state of the popula-
tion, problems of intraspecific structure). Proceedings of the
National Museum of Natural History, 10: 42-52. [Russian]

UkrBIN. 2024. Sciurus vulgaris. In: UkrBIN, Data-base on
Biodiversity Information. https://ukrbin.com

Volokh, A. M. 2014. Mammals Hunted in Steppe Ukraine.
Book. 1. FLP Grin D. S., Kherson, 1-412. [In Russian]

Zagorodniuk, 1. V. 2011. Interspecies hybridization and factors
of its formation in the East-European mammalian fauna.
Studia Biologica, 5 (2): 173-210. [Ukrainian] CrossRef


https://doi.org/10.53452/nt1107
https://www.inaturalist.org/
https://doi.org/10.15407/TU2013
https://doi.org/10.53452/nt1618
https://doi.org/10.15407/TU2411
https://doi.org/10.15407/ptt2014.12.069
https://doi.org/10.30970/sbi.0502.160

Theriologia Ukrainica, 28: 142—150 (2024)
p-ISSN 2616-7379 « e-ISSN 2617-1120

DOI: 10.53452/TU2812

spiaidog

[
]
=
o
c
[

=

<=

Theriologicae

THE WOLF (CANIS LUPUS) IN THE NORTH OF CENTRAL POLISSIA:
DIET, ECOLOGICAL NICHE WIDTH, AND SELECTIVE PREDATION

Sergiy Zhyla ©

Key words

wolf, diet, climate change, preda-
tion, Polissia, Ukraine

doi

http://doi.org/10.53452/TU2812

Article info

submitted 29.10.2024
revised 24.11.2024
accepted 30.12.2024

Language

Ukrainian, English summary

Affiliations

Chornobyl Radiation and Ecologi-
cal Biosphere Reserve (Ivankiv,
Ukraine); Polissia Nature Reserve
(Selezivka, Ukraine)

Correspondence

Sergiy Zhyla; Chornobyl Radia-
tion and Ecological Biosphere
Reserve; 28 Tolochyna Street,
Ivankiv, Kyiv Oblast, 07201
Ukraine;

Email: dreval694@gmail.com;
orcid: 0000-0002-3471-6790

Abstract

The diet of the wolf in the Chornobyl Radiation and Ecological Biosphere Reserve
(ChBR) due to the high proportion of the red deer (Cervus elaphus) in its diet is
generally uncharacteristic of the Polissia and occupies an intermediate position
between the diets of wolves in Central Europe and the Polissia. The wolf is a high-
ly flexible carnivore with a diet that can change depending on the time and loca-
tion. In the context of climate change, the drying of marshes, high winter tempera-
tures, and heat stress, the elk as a species of northern origin is vulnerable to wolf
predation. This fact explains the high proportion of elk in the ChBR in the wolf’s
diet in 2019-2020, when cases of elk deaths from wolves were recorded even in
small fire ponds. Preliminary data indicate significant changes in the seasonal diet
of wolves in the ChBR and an increase in the proportion of elk in it in the winter,
when this species migrates from Belarus. The construction of a fence on the
Ukrainian—Belarusian border may lead to a decrease in the number of elk due to
reduced migration and a corresponding decrease in the share of this species in the
wolf’s diet. The current epizootic of African wild boar fever has led to a long-term
depression of the boar population and a small share of this species in the wolf’s
diet. There are no grounds for a rapid recovery of the wild boar population and its
high representation in the wolf diet in the near future. The fluctuations in the
‘wolf-elk’ and ‘wolf-deer’ systems during the climatic anomaly of 2019-2020
almost completely levelled out in the next two years. In the first year, there was a
sharp shift towards minimising elk losses, then the situation levelled off, and the
wolf’s dietary spectrum has remained almost unchanged to date. Beaver demon-
strates a change in the selectivity of wolf predation. In hot and dry years, it is more
intensively preyed on by wolves, and less so in more watered cooler years (with
changes in selective predation from +0.25 to -0.25). Deer is the only species that
sharply reduces its vulnerability to wolf predation in abnormally warm and dry
years (selective predation is less than -0.6). When determining the selectivity of
wolf predation, it is advisable to map (record GIS coordinates) the findings of wolf
excrements.
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BoBk (Canis lupus) na niBuoui LlenTpanabHoro Iodsicesi: panion, ekoJioriuaa Hima
Ta BUOIPKOBICTH XMKALTBA

Cepriii Kuia

Pestome. Crektp xuBiIeHHS BOBKa YOpHOOMIIBCHKOTO paiallifHO-eKOIOTIYHOro 6ioc(epHOro 3amoBiTHUKA
(mani YB3) uepe3 BHCOKY 4acTKy B Ai€Ti olieHs nuisixeTHoro (Cervus elaphus) B 1iioMy € HeXapaKTepHUM IS
Tomices 1 3aiimae mpoMikHE Miclie MiXx JieTamu BoBKiB LlenTpansHoi €Bpomnu Ta [lomiccs. BoBk € Bucokoruiac-
THYHHAM XIDKAKOM 3 JI€TOI0, KOTpa MOKEe 3MIHIOBATHCh Y 3aJIeXHOCTI BiJ] 4acy i MicieBocTi. B ymoBax 3miH
KJTiMary, IepecuxaHHs 00T, BUCOKHX 3UMOBHX TEMIIEpaTyp, TEIIOBOTO CTPECY JIOCh, SIK BH IIBHIYHOTO II0O-
XOJDKEHHSI, € BPa3JIMBHM JI0 XIKanTBa BoBka. Came I 00CTaBHHA 1 TOSICHIOE BHCOKY MUTOMY Bary jiocst B YB3
B mieTi BoBKa y 2019-2020 pp., Kom peecTpyBaIn BUIIAAKU 3ariOei Jocs BiJ BOBKA HAaBITh Y MAJICHBKUX IIPO-
THUIIOXKESKHNX BoJoiMax. [lomepenHi qaHi BKa3yroTh Ha iCTOTHI 3MiHM B Ce30HHIH nieTi BoBka B YB3 i 3pocran-
HSl TUTOMOT Baru JIOCsl B 3MMOBUI Iepiof, KoMK BigOyBa€eThCsl Mirpamis nporo Buny 3 bimopyci. 3BenenHs oro-
POXI1 Ha yKpalHCHKO-O1TOPYCHKOMY KOPIOHI MOXKE MPUBECTH 0 3MEHIICHHS YHCEIHHOCTI JIOCS Yepe3 CKOpo-
YeHHs Mirpauii i 0 BiIIOBiIHOTO 3MEHILICHHS YaCTKH IIbOTO BUAY B CHEKTPi )KUBJIEHHs BoBKa. [lepelir cyuac-
HOI eni300Tii ahpUKaHCHKOT YyMH CBUHEW 3YMOBHUB JIOBTOTPHUBAIY ACHPECIIO MOMYIIALIl CBUHEH 1 Mally TUTOMY
Bary IbOT0 BHJY B CIIEKTPi )KUBJICHHS BOBKA. [lizcTaB JUIs MIBUIKOTO BiTHOBJIEHHS YHCEIBHOCTI JUKOI CBHUHI i
ii BUCOKOT IIPEACTABICHOCTI B Ji€Ti BOBKA y HalOMmkIoMy MaOyTHOMY HeMa. KoJMBaHHS B cHCTeMaX «BOBK-
JIOCH» 1 «BOBK-OJICHBY IIiJ] yac KiriMatnaHoi anoMmaiii 2019-2020 pp. maiike MOBHICTIO BUPIBHSUIMCH YIPOJOBXK
JIBOX HACTYITHHUX POKIB. Y NEpIINi pik Majo Micle pi3ke 3MillleHHs y Oik MiHIMi3alil BTpaT Jocs, a Jaji CUTya-
il BUPIBHAIACS, 1 CIEKTp >KUBJICHHS BOBKAa JIMIIA€THCS Maibke HE3MIHHMM OO Hamoro yacy. bobep memMoH-
CTpye 3MiHy BHOIPKOBOCTI XI)KanTBa BOBKA. B »apki i MOCYIIJIMBI POKH BiH IHTEHCHBHIIIE TOOYBAa€THCS BOB-
KOM, a B Ol OOBOZHEHI MPOXONOIHI — MeHIIe (31 3MiHamMu BHOipKoBocTi xmwxkanrea Big +0,25 mo -0,25).
OneHb — €AMHUIA BHJ, KOTPHIl Pi3KO 3MEHIIY€e CBOIO BPA3JMBICTh J0 XMKAal[TBa BOBKA B YMOBAaX aHOMAJIBHO
TEIINX 1 CyXHUX POKiB (BUOIpKOBicTh Xmkanrsa MeHIe -0,6). [Ipu BcraHOBIICHHI BUOIPKOBOCTI XM>KallTBa BOBKA
JOLITBHO poBoaUTH KapTyBaHHS ((ikcyBatu ['IC-koopanHaTH) 3HAIEHUX BOBUMX EKCKPEMEHTIB.

KimouoBi ciioBa: BOBK, Ji€Ta, 3MiHH KIIiMaTy, XikalTBo, [lomices, Ykpaina.

Beryn

CriexTp *XuBICHHST BOBKa YOpHOOMIBECHKOTO paialliifHO-eKOIOTIYHOTO 010C(EepHOro 3aroBia-
auka (mami Yb3) uepe3 BHCOKY YacTKy B HIi€Ti ONCHS IIIAXETHOTO B LIJIOMY € HEXapaKTePHHUM IS
IMomices 1 3aiiMae mpoMixHe Miciie MiX Jieramu BoBKiB LleHTpansHOi €Bponu Ta I[lomiccs. Boek
niBHoui llentpansHoro Ilomiccss HaJIEKHUTh A0 YHCENBbHOI OANTIHCHKOI MOMYNALIl 3 XapaKTepHUM
JaHAmaPTOM, 3 BUCOKOIO KUTTE3ATHICTIO CepPeIOBUINA ICHYBaHHS, 3 BUCOKOI IHTEHCHUBHICTIO pO3-
CEJICHHS Ta 0COOJIMBOCTSIMM YIIPABIiHHS Momysiieto [Boitani 2018].

TpaHCKOPJOHHI TEPUTOPIT 3aBKIU BiAIrPaBaIN BaKIHMBY POJIb SK MPHIATHI CepeIOBUINA TPO-
JKUBaHHsI BOBKiB. BOHM B OCHOBHOMY T'YCTO JIICHCTi, MaJIOHACEJICHI, BUKOPUCTOBYIOTHCS 31€01IbIIIO-
r'0 JUIS JIICO3aroTiBJIi Ta MOJIIOBAHHS, 1 MAIOTh 30HU BiUY)XKCHHS, J¢ AISUIBHICTD JIFOAMHH OOMEXKEHa.
[lig yac KOMYHICTHYHOTO Mepioay Ha modatky 1970-x p., Koiu momyisiis BOBKiB micis 20 pokiB
nepeciiayBaHus Braja Hwk4de 100, BOBKM BHXKHIIU JIMIIE B CXiaHIM yacTuHi [Tonpm, y micax i 3a00-
JIOYCHUX Micusx moomu3y kopaony 3 Pamgsaeskum CorozoMm [Nowak ef al. 2024].

V¥ llentpanbHiit €Bpori BOBKH MOJIOIOTH B OCHOBHOMY Ha oieHs nusixetHoro (Cervus elaphus),
capHy eBporneichbky (Capreolus capreolus), CBUHIO TUKY (Sus scrofa), y NesKuX Miclsax — Ha 600pa
eBpasiticekoro (Castor fiber) [Jedrzejewski et al. 2012; Sidorovich et al. 2017]. Ha cnektp >xuBieH-
HS BOBKIB y €BpOIli Ma€ BIUIMB YHCEIBbHICTh KOMUTHUX, KUTBKICTH BOBKIB Yy TPYIli, CE30H POKY
[Mystajek et al. 2021] tomo. CHekTp >KHBICHHS BOBKa MOE BiIpi3HATHCS mpocTtopoBo [Jedrz-
?jewski et al. 2012] 1 3amexartu B crajaxiB 3axBoproBaHb KOMUTHHX [ Valdmann & Saarma 2020].
[eBHMIT 9ac BBaXKANIH, IO MOJIbCHKI BOBKU YHHKAIOTH CBHHEH, aje HOBI JOCIIPKEHHS BKa3yIOTh Ha ,
0 HalBaxJIMBima ixHs 370014 Ha miBHOYi [Tonmbini — cBuHA auka (25,2% cnoxutoi Oiomacn),
000ep eBpazilicekuii (24,4%), capHa eBporneiiceka (24,2%) [Mystajek ef al. 2021].
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Ha Ilomicci mieTa 3aneXuTh BiJ LIUIBHOCTI HOMYNALIl BUIB-)KEPTB, YUCEILHOIO CKIaLy 3rpai,
HasIBHOCTI y Hilf JOCBiIYEHUX WICHIB aib(a-mapu, NorogHux yMoB poky [Zhyla 2009]. 3nauny uac-
TKY B YTHIII3aIlii )KEPTB BEIIMKOTO PO3MIpPY, JOOYTHX BOBKOM, 3[IHCHIOIOTh NTaXU-TIaAaIbHIKH, TaKi
sk kpyk (Corvus corax) Ta opnan-6inoxsict (Haliaeetus albicilla) [Zhyla 2023b].

Meta poOOTH — BHBUYHWTH CIIEKTp KHBIICHHs BOBKa Ha miBHOYI [lenTpansHoro I[lomices, ominu-
THU IIUPUHY €KOJIOTI4HOT Hillli Ta BUOIPKOBICTh XMKAITBA.

MeTtoauka

TepuTopist mocnimkeHHs — 1€ BeTUKUi JicoBuid MacuB miBHOY1 LlentpansHoro Ilomices 3 mi-
cucrictio Oinbrre 60%, e mpeAcTaBiIeHi JIICOBI KyIbTYpH COCHH 3BHYaiiHOI (Pinus silvestris), 6epe-
30Bi Jicu (Betula), 3 MeHImAMU 1utomamMu — 11y6oBi (Quercus robur), ocukoBi (Populus tremula),
BUTbXOBi (Alnus glutinosa) micu. Y mexax ropoucrtoro migBuineHHs OBpyLbKO-ClIOBE4aHCHKOTO
KpsKy 3 BUCOoTaMu 110 320 M HaJ| piBHEM MOPsI Ta POIIOYNUMH JISCOBUMH TPyHTaMH TIOIIUPEHi Oe3imici
TEPUTOPIi 3 BUCOKOIO MIUIBHICTIO CITLCHKOTO HACEJICHHS. Y MeXaX JOCIiKEHOT TepUTOpii € 3HaUHa
YacTKa NPUPOIOOXOPOHHUX TEPUTOPIH y T. 4. TpU 3anmoBigHUKH. HalBaxmuBimmM 1 HallOiIbIIMM 32
tepuropiero € Ub3, e 3 1986 p. BincyTHI TIOCEIECHHS 1 JIIOJCHKA isITbHICTb.

CrieKTp KHBJICHHS BOBKA BH3HAYaBCS aHAII30M CKCKPEMEHTIB Ta IMOMIYKOM PEIITOK TOO0YTHX
TBapUH y MPUPOAL. Y BHUMAJIKaX, KOJIU PELITKH HEMOXKJINUBO OYJI0O TOYHO iIeHTH(]IKyBaTH, iX BigHO-
CWIN J0 «HEBH3HAYCHHUX BUIB». [100MHOKI 3HAXIAKH (peKaTiid 3 POCITMHHUM BMICTOM (TPYIIAMH,
SITOJIaMH, TPaBOIO), 3BAXKAIOUM Ha iX €HEpreTHYHYy MANOIiHHICTh, HE Opaid B po3paxyHKU. Y pasi
HasBHOCTI HEBU3HAYEHOI IIEPCTi OJIEHIB B eKCKPEMEHTaX TaKi JaHi BIJTHOCHIIM IO BUILY OJICHS ILIs-
xeTHOTo. dDekaiii 3 HaABHICTIO MTANIMHOTO ITp’sl Y POCIMHHAM BMICTOM OKpPEMO HE PEECTPYBAIH
yepes iX piAKiCHICTh. BOBYI XepTBU TPaJHIiifHO BCTAHOBJIIOIOTHCS 3a ClIiJaMH BOBKA Ha CHIry 1 Ha
Tpynax (pBaHi paHu, ciiau onopy tomo) [Jedrzejewski et al. 2012].

Bunu xepTB B eKCKpeMEHTax iIeHTH(IKYIOTh 3a JOIOMOIOI0 KJIIOUiB imeHTH(IKaIil Bojoccs,
ajie aBTOp MPH BU3HAYEHHI BOJIOCCS MOPIBHIOBAB HOT0 3 €TaJIOHHUM MaTepianioM. CKiaj Ai€TH BCTa-
HOBJIFOETHCS, K BIJICOTOK 3YCTpideH >KEpPTB 1 BIACOTOK E€KCKPEMEHTIB, KOTPI MICTATh SKHHUCH BHJI
BIJIMOBITHO JIO 3arajibHOi KUTBKOCTI (hekamiid. [HITMM BaXJTMBUM TOKa3HUKOM € CKJiaa Oiomach —
BiZICOTOK OioMacH NMEBHOTO BUAY CHEKTPY HUBJICHHS BiTHOCHO 3arajbHOI OioMacH, SIKy CIIO>KHBAJIN
BOBKH. JlieTa 3 IOKa3HHKaMH 010MacH BCTAHOBJIFOETHCS IIIJIIXOM MHOXKEHHSI MacH PEIITOK 3100MyYi 3
€KCKPEMEHTIB Ha KOe(illiEHTH MepeTPaBHOCTI, KOTPi JJis KONMUTHHUX ckianaroth 118 (1,18), mus
ccaBliB cepenHboro po3mipy — 50 (0,50), st npiOHMUX rpu3yHIB Ta kKomaxoigaux — 23 (0,23), ms
pocnuHHOTO MaTepiany — 4 (0,04) [Jedrzejewska & Jedrzejewski 1998]. Lle mosICHIOETHCS THM, IO
npiOHa 30014 Ma€e BHINUK MOKAa3HHWK BiTHOIICHHS MOBEPXHI 0 00’€MY 1 CKJIAAEThCSA 3 OUIBIION
KIJIBKOCTi HEepeTpaBHOT'O BOJIOCCS Ta KICTOK HA Macy Tijia, HX 3100uu Oinbiioro po3mipy. Ckian
JIieTH BOBKA 32 3HAXiJKaMHM EPTB HE MPOBOAUBCS 3 MPUYMHHU MalOi JOCTOBIPHOCTI TaKOi METOIUKU
1 IEpEBaYKHOTO 00JIIKY JKEPTB BEJMKOTO PO3MIpY.

JI1s OLIIHKYM IIMPUHY Xap4yoBOi Hillli BOBKa BUKopucTaHo ¢hopmyny Jleinca [Levins 1968]:

B 1

2!

Jie pi — BHECOK MEBHOTO BHJy 3/100MYi BOBKIB y 3arajibHy OioMacy 1Ki CIIOXHTOT BOBKaMH. [H-
nexc B Mmoxke konmuBatucs B 1 mpu BUCOKIH crieniamizarii 10 4 Ui HecTeniati30BaHuX BH/IIB.

BubipkoBicTs (cenekTHBHICTh) XmkaiTa D orineHo 3a Gpopmyroro Skobca [Jacobs 1974]:

D=(r—p)/(r+p-2p),

Jie ¥ — 4YacTKa BUJY B palliOHi BOBKA, a p — 9acTKa [[bOTO BUAY B CIUJILHOTI KOMIUTHUX.

Ianexc cenekruBHOCTI D MOKe 3MiHIOBaTUCs Bif -1 (MiHIManbHMN HETaTUBHHUU BinOip) mo +1
(MakcuManbHUN MO3UTUBHUN BinOip). CTPyKTypy YrpynoBaHb paTHYHUX Ta X 010Mac OLiHIOBAIN
3a TaHUMHM OOJIIKIB 1 HAOIMKEHHUX CepeHIX Mac Tijia okpeMux BUiB. Cepe/iHi MacH Tijla PATUYHHX,

SIK 1 TOKAQ3HUKH YHCEIBHOCTI 3 Yacy HapOPKEHHS TEJIAT i 0 HACTYITHOTO OTEJICHHS, 3pOCTalOTh 1 HE €
cTayiMMHU. Y OUIBIIOCTI BUIIAAKIB Il TOKa3HUKH MOJAI0ThH CTAHOM Ha 3MMOBHI 4ac.
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KapTyBaHHS BUBOAKOBUX JUISHOK BOBKA IPOBOJMIIN 32 JIEIIO YAOCKOHAJICHOK METOAUKOI0 I'y-
6apst Gubar 1987] Ta MeToqUKaMU MiCLEBUX IpodeciiiHuX MUCIUBIIB Ha BOBKA, 110 3aCTOCOBYIOTh
TIPY MOITYKY HUMHU BOBYHMX JITB. 30ip BOBUMX €KCKPEMEHTIB MPOBOJMBCS 3 ypaxXyBaHHIM OCOOJIUBO-
cTelt iX IPOCTOPOBOTO PO3MIIIEHHS: Yy JITHIN Mepio] y pailoHI BUBOJKOBUX AUISHOK, y 3UMOBUM —
HEeMoJAJIiK Micllb AeHHOro BinnounHky [Lavrovsky 1990]. IIpu upomy BaxkJIMBO MaTH JIOCBiJA MpoO-
BEJICHHSI TaKUX POOIT Yy MHUHYJIOMY, 3HATH MICIIEBICTh Ta BMITH BHU3HAYaTH Y MPHUPOII HAHOLIBII
HMOBIpHI CTEXKH IEPECYBAHHS BOBKIB 3 BHCOKOI MMOBIPHICTIO 3HAXiIOK Ha HUX E€KCKPEMEHTIB.
Tpeba Opatu 1o yBaru, mo Ot 38% EKCKPEMEHTIB BUAUISIETHCS BOBKAMH YIIPOAOBXK JTOOM IiCIIs
MIEPIIOTO TIOiaHHS KePTBH HEMOJAIIIK BiJl MicIls IeHHOTO BiamounHKy [Lavrovsky 1990]. 3rigno 3
JAHVMH aBTOPA, KOHIICHTPAIlis eKCKPEMEHTIB TO0JIM3Y MiCIlb BIAIOYMHKY 1 BUBOJKOBUX JUISHOK €
Habararo BUIIO0. BusBieHHs Miclib epeOyBaHHS 1 CIIEKTpPY >KUBJICHHS HETEPUTOPiaIbHUX BOBKIB,
KOTPi PO3CEISAOTHCS, € OUTBII CKIIAIHUM, 1 TYT MOTPIOHI iHIII METOIUKH TOINIYKY.

B ymoBax Ilomiccst Hemae ocoOaMBUX MpoOsieM 3 BU3HAYEHHSIM BUIIB KEPTB 32 BMICTOM €KCK-
pemeHTiB. 30UpaTH, IePeBO3UTH, CYIITUTH, 3BaKyBaTH (heKaii BOBKIB ckiamHo. [Ticis cepii mpoOHUX
3Ba)XXyBaHb 1 IPOMIpPIB BaroBi MOKa3HUKU BOBUMX EKCKPEMEHTIB y MOJAIBIIOMY aBTOpP BCTAHOBIIIO-
BaB Yy NOJBOBUX YMOBAaX 3a iX JiaMeTpOM, JOBXHHOIO 1 MOJLIOM Ha CBIXKI, HAIIBBHCOXJI I cTapi, 3
BHCOKUM YM MaJIIM BMICTOM IIEPCTi, KICTOK. BOBKM Ha cTeXKax 1 oporax y MICISX Olb(pakTOpHO-
IO MIYEHHS TEPUTOPIT MOJUIIAIOT MEPEBAKHO SKCKPEMEHTH MEHINOT Bar, HiXK IiCisA JSHHOTO Bifl-
TBU ckianae Oing 1-1,5 gobu. Ilpo 1m0 ocobauBicTh NepeTpaBlOBaHHS i BOBKAMHU 1 BiIOBIAHY
3aKOHOMIPHICTh ITOJIMIIICHHS HUMHM €KCKPEMEHTIB, MOTPIOHO IMaM’sATaTh 1 TepecyBaTUCh ONTHMAIb-
HUMH [UTS TTONTYKY MapmipyTamMu. HexTyroun nuMu nopagaMu, Ha30MpaTy JOCTATHIO KUTBKICTh €KC-
KPEMEHTIB Ha MOPIBHIHO HEBEIMKUX MAPIIPYyTaX iX MOIIYKY HEMOKIJIHBO.

PesyabTaTn

Bogk y Hamr gac y Lentpanpaomy [lomicei mo0yBae nepeBakHO TUKAX KONMUTHUX (Tadm. 1). Y
MHHYJIOMY 332 YMOB BIJI'iHHOTO BUIIACY BEJIMKOI poraToi Xy1o0u 3 HOYIBJICIO y 3arOPO/UKEHUX XKep-
JMHAMH 3arOHaX BTPATH TBapHH Bijl XMXKallTBa BOBKa OynM MOpIBHAHO HeBUCOKI. [IuToma Bara Be-
JIMKOT poratoi XyJqo0u B JIi€Ti BOBKa ckiianana 1—-6%, a crilicbkux mciB 4—12%. HaiiBaxxiuBimmamu
cxmagoBumu nietn BoBka y Ub3 € onens mumsxerauit (21,0-41,2%) Ta mock (Alces alces) (21,4—
38,3%), y paiioni [lomicekoro 3amoBiganka — yock (40,3%) i capna (33,0%) (tabm. 1).

Tabmums 1. XapakrepucTrKa JiETH BOBKA 3TiAHO 310paHNX €KCKPEMEHTIB 0e3 KOedilli€HTIB IepeTpaBiIeHHs Ta MHTO-
Ma Bara y CIeKTpi xuBieHHs (n/ %)

Table 1. Characteristics of the wolf’s diet according to collected excrements without digestion coefficients and spe-
cific weight in the nutrition spectrum (n/ %)

Bun xeptBu YopHoOmnbehKkHid panianiitno-exonoriunuii 6iocdepHuii 3amo- | [lomicekuii 3amoBia-

BIJIHMK HHK 1 HOr0 OKOJIHUII
2019-2020 pp. 2020-2021 pp. 2021 p. 2020-2021 pp.

Alces alces 31/38.3 28/214 15/22,0 39/40,3

Cervus elaphus 17/21,0 54/41,2 24/35,2 -

Sus scrofa 6/7,4 9/6,9 5/7,4 8/8,2

Capreolus capreolus 6/7,4 11/8,4 5/74 32/33,0

Equus przewalski 3/3,7 6/4,6 1/1,5 -

Bos taurus primigenius - - 2/29 -

Castor fiber 5/6,2 10/7,6 4/59 8/8,2

Lepus europaeus 6/7,4 5/3,8 4/59 4/4,1

Meles meles - 3/23 1/1,5 -

Canis familiaris - - 1/1,5 4/4,1

HeBusHaueHi BUan 7/8.,6 5/3,8 6/8.,8 2/2,1

Bcroro 81/100,0 131/100,0 68/100,0 97/100,0
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B ymoBax mepecuxaHHs OOJIT, BACOKMX 3UMOBUX TEMIIEPATYp, TEINIOBOTO CTPECY JOCH, SIK BUJT
MIBHIYHOTO MOXOJKEHHA, € BPa3JIMBUM JI0 XWXkanTBa BoBka [Zhyla 2023a]. Came 1151 oOcTaBHHA i
MTOSICHIOE BUCOKY ITUTOMY Bary JIOCS B CIIEKTpi kuBJIeHHs BoBKa y 2019-2020 pp. B Ub3, xonu pe-
€CTpYBaJIUCh BUMAJIKU 3arubeni jocs Bix BoBKa y Bogoiimax Ub3 (Tabum. 2). Y HacTymHI poku cUTya-
Iisl BUPIBHSIIACH 1 JIOCH CTaB 3HAYHO MEHII MPEICTABICHUM B CIIEKTPI XKHUBJICHHS BOBKA Y IMOPIBHSH-
Hi 3 nuigxeTHuM ojieHeM. CapHa B UB3 B 1i€Ti BOBKa 3aiiMae MaJIOMIOMITHE MicClle Y TIOPiBHSHHI 3
[Monickkum 3anoBinHUKOM 1 pemtoro [lomices (Tabm. 2).

[lupuna TpodhiuHOi Himi BoBKa 3rigHO Gopmynu Jleinca [Levins 1968] Moxe Matu 3HaUeHHS
Bl 1 32 yMOBHM BHCOKOCIIEITialli30BAaHOT'O XM)KAIITBA BOBKA a00 MPH OMOPTYHICTHYHOMY YKHMBJICHHI 3
MOiTaHHAM BEJHKOI KiJIbKOCTi skepTB. Tpodiuna Hima BoBkiB y UB3 konmBaeThes B Mexax 2,5-3,3 1
B aHoMaybHO Terumnii 2019-2020 p. BoHa Oyna MiHIMajabHOKO (auB. Tabn. 2). Manmy mutomy Bary
K01 cBHHI B JieTi BoBka B Ub3 Tex MOKHA MOSICHATH KIIMATUYHUMU 3MiHAMH 1 a)pHKAHCHKOIO
YyMOIO CBHHEH, KOTPY Y MUHYJIOMY HIiKOJIH He peectpyBanu y [lomicci.

Tabmum 2. XapakTeprcTHKA I€TH BOBKA 3TiTHO 3 aHATI30M 310paHMX €KCKPEMEHTIB 3 BUKOPUCTAHHIM KOe]ilieHTy
neperpasioBaHHs (n/ %)*

Table 2. Characteristics of the wolf’s diet according to the analysis of the collected excrements using the digestion
coefficient (n/%)

Bun xeptBu YopHOOMIBCHKHIH patianiiiHO-eKOIOTiTHIN IMomnicekuit 3an0Bix-

OilocdepHuii 3aMOBiTHUK HUK 1 HOTO OKOJIUITL
2019-2020 pp. 2020-2021 pp. 2021-2022 pp. 2020-2021 pp.

Alces alces 36,6/42,6 33,0/23,4 17,7/24,5 46,0/40,3

Cervus elaphus 20,1/23,3 63,7/45,3 28,3/39,2

Sus scrofa 7,1/8,2 10,6/7,5 5,9/8,2 9,4/8,2

Capreolus capreolus 7,1/8,2 13,0/9,2 5,9/8,2 37,8/33,0

Equus przewalski 3,5/4,1 7,1/5,0 1,2/1,7 -

Bos taurus primigenius - - 2,4/3,3 -

Castor fiber 2,5/29 5,0/3,5 2,0/2,8 9,4/8,2

Lepus europaeus 3,0/3,5 2,5/1.8 2,0/2,8 4,7/4,1

Meles meles - 1,5/1,1 0,5/0,7 -

Canis familiaris - - 0,5/0,7 4,7/4,1

HeBusnaueni sBugu 6,2/72 4,5/3,2 5,7/79 24/2,1

Bceroro 86,1/100,0 140,9/100,0 72,1/100,0 114,4/100,0

HuprHa TpodivHOT HIinT 2,58 3,11 3,32 3,02

* KoedirienT mepeTpaBimoBanHs: konutHi — 1,18, 6opcyk (Meles meles), niec ceivicekuii (Canis familiaris), 3a€upb
cipuii (Lepus europaeus), 606ep (Castor fiber) — 0,50 [Jedrzejewska & Jedrzejewski 1998].

Ta6mus 3. BubipkosicTs ximkanTsa BoBka y Ub3 y 2020-2021 pp.
Table 3. The selectivity of wolf predation in the ChBR in 2020-2021

Bun xeptBu UucensHicts | biomaca BuniB y | Yactka BumoBoi | Yactka Buny y | BubipkosicTh
BUIIB, OC. MPHUPOL, TOHH | OiOMAacH y IpH- | CIIEKTPi )KUB- XIDKaITBa
poxni JICHHS (Big -1 mo + 1)
Alces alces 940 188,0 0,296 0,245 -0,14
Cervus elaphus 3450 345,0 0,543 0,473 -0,14
Capreolus capreolus 960 19,2 0,030 0,096 +0,10
Sus scrofa 50 20,0 0,031 0,078 +0,45
Equus przewalski 150 30,0 0,047 0,052 +0,01
Castor fiber 1800 21,6 0,034 0,037 +0,04
Lepus europaeus 2370 11,9 0,019 0,019 0,00

Pasom - 635,7 1,000 1,000 -
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IIuToMa Bara okpeMUX BUAIB y CIEKTP1 KUBJIEHHS BOBKA II0 OKPEMHUX POKAX MOXKE 3aI€XKaTH He
TIJIBKK Bi BIJHOCHOI YMCENILHOCTI LIbOTO BHIY B NPUPOJI, ajieé W BiJ JOCTYMHOCTI (Bpa3iHBOCTI)
OTO BUJIY JIO XHM)KAITBa BOBKA Ta HAsSBHOCTI albTEPHATUBHOI 37100Myi. Pi3Ha MOCTYNHICTh BHUIB
310014l Moke OyTH He €IMHMM (aKTOpOM, IO BIUIMBAaE Ha 3MiHy JAi€TH BoBKa. Hampukman, y
LentpansHiit Ta CxinHiil €Bpori, e cepel MNapHOKOMUTHUX NEPEeBa)Kar0OTh BENUKI OJieHI (JIOCh YU
OJ1aropoHUH OJIeHb, a00 OOM/IBa), BOBKM YHHKAIOTh ITOJIFOBAaHHS Ha JUKHUX KaOaHiB [Jedrzejewska et
al. 1994]. Ane y moganbIIuX JOCTiIKEHHIX 1151 3aKOHOMIPHICTh He HaBouThCs [Nowak et al. 2024].
VY miBgeHHiH €Bpomi BOBKHM Xap4yIOThCS NEPEBAXHO JUKMMH CBHUHSIMH, a HE OUIBII YHCEIHHOO
capHoro [Mattioli ez al. 2004].

BubipkoBicTs XxmxanTsa BoBka y Ub3 cBiAUUTH Ipo Te, 110 BCi BUAU JOOYBAIOThCS Maiixke y Bi-
JIOBITHOCTI 10 1XHBOT OiomacHu y ipupoii. Koy BpaxyBaTu BTpaTH MOMYJIALIN 3 YKCITH BUIB, IO €
BOBYKMMH JKEPTBaMH, BiJI MaJAILHUKIB, TO BHOIPKOBICTh XFDKAIITBA IIIOJIO JIOCS 1 OJIeHS Oyne MaTH
MO3UTHUBHI MMOKa3HUKH, a JI0 PELITH BUIIB — BiJ’€MHi (Tabi. 3).

KonuBanHsa B cucTeMax «BOBK—JIOCH» 1 «BOBK—OJIGHBY» MijJ 4ac KIiMaTW4HOI aHomanii 2019-
2020 p. maifxe HOBHICTIO CTaOUII3yBaIMCh YIPOJOBXK JIBOX HACTYIMHMX POKIB. Y MEPIIHM piK Maso
MicIie pi3ke 3MilIeHHs y Oik MiHiMi3alii BTpar Jocs, a Jajli CUTyallisl BUpIBHAIACS, 1 CHEKTP KHUB-
JICHHS BOBKA JIUINAETHCS Maibke HE3MIHHUM yrponosx 2022-2024 pp. (muB. puc. 1). CToCOBHO
600pa IMpOoSBISETHCS BXKE TpaIULlifiHa 3aKOHOMIPHICTh BUOIPKOBOCTI XM)KAIITBA BOBKA, KOJIU B XKapKi
MOCYIIJIMBI POKHU 16l TPU3yH IHTEHCHBHIIIE N0OYBAa€ThCsA, a B OUTBII OOBOJHEHI MPOXOJIOAHI —
MeHme (31 3MiHamMu BHOipKOBOCTI XwokarrBa Big +0,25 mo -0,25). OneHb — €IuHME BHI, KOTPHIA
Pi3KO 3MEHIIY€E CBOIO BPa3JIMBICTh A0 XM)KAIITBA BOBKA B YMOBaxX aHOMAJIBHO TEIUIMX 1 CYXHX POKIB
(BubipKoBicTh XrkanTBa MeHIue -0,6) (quB. puc. 1).

Crekrp xuBleHHS BoBKa B [lojicci ympoaoBxk TpUBAjoOro 4acy JIEMOHCTPYE BKpail BeJIMKY He-
CTaOUIBHICTE 1 3MiHU, KOTP1 Y BEJHKii Mipi 3anexaTs He TUIBKH BiJl BUIOBOTO CKJIaTy BUIIB-KEPTB Yy
MIPUPO/Ii, aJie 1 BiJl YHCENBHOTO CKIIay 3rpai. Komu penpoayKTHBHA Mapa 3aIUIIaEThes 0e3 BUBOJIKY,
TO BOHA IMOYHMHAE OijbIe 100yBaTh OUTLIN ApiOHI BuaHM sxepTB [Zhyla 2009] (puc. 2).
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JlocnipkeHHs oKa3ai0 BaXJIUBICTh BIOCKOHAJIECHHS 3aCTOCOBAHOI aBTOPOM METOJUKH. 30Kpe-
Ma, TIpH BCT@HOBJICHHI BHOIPKOBOCTI XM)KallTBa BOBKa BakimBo QikcyBatn I'IC-koopanHaTH 3Haii-
JICHUX BOBYHMX €KCKPEMEHTIB, TPOBOIUTH BECHSIHI MapIIPyTHI OOIIKM KOMUTHUX Ta BCTAHOBIIIOBATH
CXO01 32 BUJIOBUM CKJIAJIOM CHUIBHOTH K€PTB BOBKA. Y pa3i BUSBJICHHA HOOYTHX BOBKaMH KOIHUT-
HUX BCTAHOBITIOBATH BTpaTH Oi0MacH >KepTB BiJl MaJaJbHUKIB 1 BUBYATH IMIBUIKICTh, 3aKOHOMIPHOCTI
yTwiizanii TpymiB. Tak BCi BHIM >KEPTB PO3MIPOM JIO CAPHH i MOJOJUX JUKUX CBHHEH BOBKAMH
3’11al0ThCs MOBHICTIO, a JOPOCJIi OJEHI, JIoci (3UMOBI JKEPTBHU) HABIIAKU y BEIMKIH MIpi yTUNI3YIOTh-
sl maJanbHUKaMU 1 0co0sIMBO iHTeHCUBHO y UB3.

Oo0roBopenns

€Bpasilicbkuii 600ep CTaB OJHUM i3 BaXJIMBHX BHIIB y Ii€Ti BoBKa [Sidorovich et al. 2017,
Mystajek et al. 2021]. HaiBaxnusima 3m00ma BoBkiB y [lompmii Oymm kaban (25,2%), 600ep
(24,4%) Ta capna (24,2%). Lllupuna Tpodiynoi Himri BoBKa Oysia OLIBII ITMPOKOIO Y BECHIHO-TITHIN
niepion (2,24), HiX B OCIHHbO-3UMOBHH (1,32), B OCHOBHOMY 3a paxyHOK OUIBIIOTO CIOXXHBAaHHS
6006piB (37,3% y BecHsHO-IITHIN mepiox Ta 10,7% B 0ciHHBO-3UMOBHIT). BOoBKH crioxwBam OinbIie
606piB (40,9%) 1 Manu Hakmumpury Himy (B = 1,99) y 2019 p., konu piuHa KiIBKICTh OnajiB Oyna
HaHMEHIIIO0 Ta B ce30HU 0e3 poaocTaBy [Mystajek er al. 2021].

Pi3ka 3MiHa ckiany mietd BoBka B Ub3 BinOymnacs y 2015 p. micas cnanaxy adppUKaHCHKOI 4yMU
cBuHelt (AYC). 36ibIIeHHs YaCTKU TUKUX CBUHEH y palioHi BoBKiB y Po3rouui Ta Conbebkiit ITymmi
30irtocs 3i cramaxoM taM AUYC [Wozniakowski et al. 2021]. AUC BUKIIMKAE BUCOKY CMEPTHICTb
CBUHEM, 1 BOBKM MOXYTbh HE TiIBKH JIETKO BOMBATH OCIIabJIeHUX XBOPOOOI 0cOOWH, ane i moigatu
Tpynu. YTUIi3alLilo TPyMiB, iHpikoBaHuX BipycoM AUC, iHKOIN PO3TIIAI0Th SK [IHHY €KOCUCTEM-
HY TOCIYTY, SIKy HaJaroTh BOBKH. [lepebir cydacHoi emizootii AUC inmmid, HiX y 1960-1990-x
pokax. 3a MpPOrHO3aMM EKCHEPTiB BBa)KaJIOCH, IO BinOyJeThCs crnoHTaHHe 3aTyxaHHs AUC ugepes
Maibke 100% cMepTHICTh 1 BUCOKY BipYJIEHTHICTh AUKHUX CBUHEH. OHAK Iii TPOTHO3M HE CIIPaBIU-
mucsi. ToMy B HaHOIMKIOMY MaliOyTHROMY HEMa ITiJICTaB CIIOAIBATHCS Ha BiTHOBIICHHS YHCEIBHOCTI
cBuHi nukoi B UB3 i, BIAMOBIIHO, i1 POCTY YaCTKH Y CIIEKTPI )KUBJICHHS BOBKA.

[onpu gucnenHi 3yCHIIIs MO0 BIPOBAIKCHHS KapaHTHHHHX 3axoiB, AUC mommpioBanacs B
psani BoesojacTB 1 moBiTiB [lonbmni, Hacammiepen y cximnid [Tomemi. [Tounnaroun 3 2019 p., momu-
peHHs Majio Mmicie i Ha 3axoni kpainu. [Tomanemni pexomenaanii mono BukopineHHss AUC y IMonbmi
abo MiHiIMI3aIil eKOHOMIUYHMX 30UTKiB, cnpuunHeHnX AUC y cBHHApCTBi, BKIIOYAIOTh €(EeKTUBHI
CTpaTerii yIpaBIiHHS MOMYJISIIEI0 IUKUX KaOaHIB pa3oM i3 BIPOBAHKCHHSM CYBOPHX 3axOiB 0io-
3axucTy. CrocTepeskeHHs 3a ocTaHHi ciM pokiB emi300Tii AUC y ITombii 4iTKo BKa3yroTh Ha Te, 10
XBOpOOYy HEe MOKHa €(heKTHBHO KOHTPOJIOBATH cepell JUKUX KabaHiB, ajie MOKHA OOMEXUTH MOLTH-
peHHs cepen moMariHiX cBuHed. B kpainax €C mis 60potsdonu 3 AUC BUKOPHCTOBYIOTh aKTHBHUIMA
MOLTYK Ta yTHJII3AII0 TYII AUKUX KaOaHiB, a TAKOXK CaHITapHE MOJIOBAHHS Ta CKOPOUEHHS YHCEThb-
HOCTI, ajie Taki 3axoau manoedextuBHi [Wozniakowski et al. 2021]. ITotpiOHi cnenianbHi 10CHi-
JDKEHHS MO0 JOBroTpuBanoro ¢yakmionyBanHs ocepenky AUC y Ub3 B ymoBax BelHKoOl TepUTO-
pii muKoi IPUPOIH i HU3BKOI IITHHOCTI MTOMYIISIIl CBUHI THUKOI.

Ce30HHI KOJIMBaHHS CKiaay mieTv BoBKiB y ITombmii Hepenmuki. Y 2020—2021 pp. BOBKH B3I0BXK
MOJBCHKO-POCIHICEKO-TTUTOBCEKOTO IEPKABHOTO KOPIOHY IPH CEPEIHBOMY po3Mipi 3rpai 7,5—8 BoB-
kiB Ha 3rparo (0,4%) [Nowak et al. 2024] manu B ciekTpi xuBieHHS 600pa 1 3aiiis cymapHo 50,3%,
a TUKHX KOomUTHUX: Jocs — 0,6%, onens nuisxernoro — 4,8%, capan — 21,8%, cBUHI JUKOT —
20,6%. IlonepeaHi AaHi BKa3yrOTh Ha ICTOTHI 3MIHM B Ce30HHIH mieTi BoBka B UB3 1 3pocTanHs mu-
TOMOI Bar# JOcsi B 3MMOBHUH MepioJi, KOJIH BiIOYBAEThCS Mirpailis boro Bumy 3 bimopyci.

B ocranniii my6uikarii nonbcekux koner [Nowak et al. 2024] He3pO3yMIIMM € IOKa3HUK YHCE-
neHOCTI 3rpai 7,5-8,0 BOBKIB i 4acTKH B Ji€Ti ApiOHOT 3m00myi (3aiiist, 600pa, nica) 59,4%. Bucoka
gacTKa 3100u4i 1ciB 1 600piB Mae MPUBECTH 10 Ay>KE MAJOro po3mipy 3rpai, 60 Ha npiOHy 3100M4
MOJIIOIOTH TIEPEBAYKHO IMTOOAMHOKI BOBKH a00 HeUHCeNbHi 3rpai [Zhyla 2009].

V¥ LlenTtpainpHiii €Bpori BOBKA B OCHOBHOMY ITOJIIOIOTH Ha CEPEIHIX 1 MaJTMX KOMUTHUX (OJCHS,
CapHy Ta CBHHIO), aJl¢ YHHKAIOTh BEIMKHX, TAKHX, K JIoci i 3yopu [Jedrzejewski ef al. 2012].
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O ITonbCbKO-pOCIHCEKO-TUTOBCHKE MOPYOKKS

Y UB3 BOBKH ITepEeBaXHO YHUKAIOTH MTOJIIOBATH Ha 3IUYABLIY BEJHKY poraty XynoOy i KoHeH, a
OCHOBY [II€TH CKJIaJIa€ OJICHB, IO BiAPI3HIETHCS BiJ JaHUX JJISl TIOJIBCHKOTO MOPYODKKS 3 Majoro
YaCTKOIO B JI€Ti OJIeHd 1 Benukorw — 000pa (puc. 3). Jloci B 0OkpeMi pokH HpH HAsIBHOCTI TEILIO] i
cyxoi 3uMH, K B3UMKY 2019—2020 pp., MOXKYTh OyTH Bpa3JIMBHMH JO XWKAITBA BOBKA, 1 e BHI
MO>ke OyTH HalOLIBIIT MacOBUM BUIOM epTB B UB3 (muB. puc. 1).

[upura TpodiuHOoi HINT XMKaKiB Oyia MIMPIIOK Y BECHSIHO-TITHIA mepioa (B = 2,24), Hixk B
ocinHbo-3uMoBH (B =1,32), B ocHOBHOMY 3a paxyHOK Oinmbmmoro crokuBanHs 000piB (37,3% y
BECHIHO-NMITHiH nepion 1a 10,7% B ociHHbO-3uMOBHI). Y cepenuni 2022 p. ypsn Ilonsmi 3BiB He-
MIPOHUKHY CTIHY 3aBBHIIKH 5,5 M y3710Bk 180 KM IOJIBCHKO-01JIOPYCHKOTO KOPJIOHY, HABIThH Y TIPio-
PUTETHUX TPUPOIOOXOPOHHUX TEPUTOPISX, TAKHX K bimoBe3bka mymia [Jaroszewicz et al. 2021].
YkpaiHcbka HayKoBa JiTepaTypa Mae oOMexeHy 0a3y JaHHX, a POCIChKOMOBHa MOXE€ MiCTHUTH
CYMHIBHI JaHi. Y npyriii monoBuHi XIX cT. BoBYa ji€Ta cKiIafanacs nepeBakHo 3 JIOMAIllHIX TBApHH
[Sabaneev 1877]. XapuyBaHHs BoBKa y cepenuHi 1980-x pp. y3araJlbHEHO y MeXaX KOJHUIIHBOTO
CPCP [Rukovsky 1985]. Tak, mns bimopycekoro Ilomiccst criekTp >KHBJICHHsS BOBKA CKIajaBcs 3
TaKHX XepTB: ApiOHi ccaBui — 15%, nraxu — 14,8%, a capua — Bcworo 13,2% 1 606ep — 3,9%,
nuka cBuHsI — 46,0% [Kozlo & Banad 1985]. Cy4acHUX OOCIHIIKEHD, SIKi CTOCYIOTHCS XapuyBaHHS
BOBKa B yKpaiHChKo-0O110pychkomMy Ilouicci, maso [Voronetsky ef al. 1999].

BucHosku

BOBK € BHCOKO IJIACTUYHHM XMXAKOM 3 JIETOI0, KOTPa MOXE 3MIHIOBATHCS y 3aJEXKHOCTI Bij
yacy 1 micueBocTi. [Ipy BcTaHOBNICHHI BHOIPKOBOCTI XMJKallTBa BOBKa JomuIbHO (ikcyBaTn ['IC-
KOOPIMHATH 3HAHICHNX BOBYMX EKCKPEMEHTIB, CTBOPIOBATH HOBI METOAMKH INOAO BPaxXyBaHHS
BTpaT OioMacu >KepTB BiJ BUIIIB-NIaJabHUKIB JJI1 BCTAHOBIIEHHS O1IbII JJOCTOBIPHUX OI[IHOK BHOIp-
KOBOCTI XMKanTea. JKepTB po3MipoM 10 CapHM i MOJOAMX CBHHEW BOBKH YTHIII3YIOTh IOBHICTIO, a
JOPOCITUX OJICHIB 1 JTOCIB (3UMOBI )KEPTBH), HABIIAKH, Y BEIHUKIHA Mipi YTHII3yIOTh MaIaTbHUKH.

IMuToma Bara 5ocst B KHBJICHHI BOBKA 3pOCTa€ B KCTpeMalbHO Teruli 3umu. [lomepenHi naHi
BKa3yIOTh Ha iCTOTHI 3MiHU B CE30HHIH ieTi BoBKa B UB3 i 3pocTaHHs MHTOMOI Bard J0oCs B 3UMO-
BHI TIEpPioJI, KOJIK BiAOyBa€eThCS Mirpailist Iboro Buy 3 binopyci. 3BeieHHsT oropoXi Ha yKpaiHChKO-
01I0pyCbKOMY KOPJIOHI MOX€E MPUBECTH J0 3MEHIICHHS YMCEIBHOCTI JIOCS Yepe3 CKOPOUYCHHS MIT-
parii i 10 BiANOBITHOTO 3MEHIIICHHS YaCTKH IIbOTO BUY B CIIEKTPI HUBJICHHS BOBKA.

Iepebir cyuacuoi emizootii AUC B momymsimii CBUHI TUKOi 3yMOBUB TOBTOTPHUBAILY JETPECI0
MOITYJISMIT 1 BIATIOBIIHO Maly MIUTOMY Bary IbOTO BUAY B CIIEKTpi KHUBJICHHS BOBKa. CIIOIiBaTHCS Ha
IIBUJIKE BIHOBJICHHS YMCEIBHOCTI JUKOI CBHHI 1 BIAMOBIAHO 11 BHCOKY MpPEICTABICHICTh B II€TI
BOBKA Yy HallOmKk4oMy MaiiOyTHROMY HEMAE Ii/ICTaB.

KonuBanHus B cucrteMax «BOBK—JIOCHY» 1 «BOBK—OJIEHBY» IIiJI 4yac KiaiMaThuyHOi aHoMatii 2019—
2020 pokiB Maifke MTOBHICTIO BUPIBHSUINCS YIIPOAOBXK ABOX HACTYIHUX POKIB. Y HEpIIHUil pik Majo
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MicIle pi3Ke 3MilleHHs y Oik MiHIMi3alii BTpaT Jlocs, a JAali CUTYyallisl BIIHOBUIACSH, 1 CIIEKTP KHUB-
JIEHHSI BOBKA JIMIIABCs Maibke He3MiHHMM. boOep Ha Manmx BOJOTOKaX AEMOHCTPYE TPamMIiHHI
CTpUOKHM y BUOIPKOBOCTI XM)KAIITBA BOBKA, KOJIM B YapKi MOCYIUINBI POKU BiH IHTEHCHBHIIIIE 100Y-
Ba€ThCs, a B OUIBII OOBOJHEHI MPOXONOAHI — MEHIIe (31 3MiHaAMU BUOIPKOBOCTI XMKalTBa Bix
+0,25 no -0,25). boGep He Mae NOCTaTHBHOI OIOMACH B MPUPOAI, IIIOOH BIUTMBATH HA JUHAMIKY CHEKT-
py XuBIIeHHS BoBKa. OJeHb NIISXETHUH — €IMHUEN BUJ, KOTPUH Pi3KO 3MEHIIIYE CBOIO BPa3lIUBICTh

JI0 XIDKAITBAa BOBKA B YMOBaX TEIIIMX 1 CYXHX POKIB 3 BUOIPKOBICTIO XMxaLTBa MeHe -0,6.

Hexnapaunii

®dinancyBaHHs. JloCTiDKEHHS IPOBEICHO B paMKaxX BUKOHAHHS nporpamu Jlitormcy npupoay YopHOOHIBCHEKOTO
paniariifHo-eKoJI0riyHOro 6iochepHOro 3amnoBiIHIKA 32 PaXyHOK OFOKETHHX KOIITIB.

KoudaikT iHTepeciB. ABTOp He Ma€ )OIHUX KOH(IIKTIB iHTepeciB, SIKi MOTJIM BILTHHYTH Ha 3MICT CTaTTi.

I[ToBomxeHHs 3 MaTepiamoM. JlocHimKeHHs IPOBEACHO 3 JOTPUMAHHSIM BUMOT YMHHOTO 3aKOHOJAaBCTBa YKpai-
HY II0JI0 pOOOTH Ha TEPUTOPIi 3aMOBITHUX 00’ €KTIB 1 OO0 POOOTH 3 )KUBHM MaTepiajioM.
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Abstract

Based on long-term observations of a bank vole (Myodes glareolus Schreber, 1780)
population, the preconditions, mechanisms, and consequences of changes in repro-
ductive strategy to restore ecological balance are analysed. The studies were con-
ducted in the Kaniv Nature Reserve during different periods of the ecosystem’s
existence affected by anthropogenic impact. The characteristics of two cycles of
population density dynamics are compared. The first cycle covers the destabilisa-
tion stage of the dynamics, which precedes changes in reproductive strategy,
whereas the second cycle demonstrates changes in breeding parameters. It was
found that in order to compensate the high levels of mortality, reproductive pro-
cesses intensify. This is achieved by the simultaneous launch of various mecha-
nisms, from increasing individual fecundity to expanding the proportion of indi-
viduals involved in reproduction. The first scenario turned out to be unsuccessful
and, without adequate ecological support in the form of sufficient feeding re-
sources, caused even higher mortality rates. The size and number of litters dropped
to minimum values, and reproduction parameters indicated only a slight success in
realising the breeding potential. The most vulnerable was the group of large fe-
males, whose fecundity and, consequently, contribution to population growth are
the highest. It was found that such processes changed not only the size and weight
composition of the population (the proportion of large individuals decreased), but
also the sex and age structure (the number of adult females decreased). The decline
in the number of large breeding females only exacerbated the misbalance. Popula-
tion collapse was avoided by expanding the number of females involved in repro-
duction (extensive reproduction). It is shown that restoration of ecological balance
did not follow the change in reproductive strategy. This is supported by the follow-
ing facts: preservation of signs of a destabilised population dynamics and absence
of the previous interdependencies between demographic indices and parameters of
feeding resources. As a result, after about a decade of intensive but ineffective
reproduction, the population was ‘forced’ to switch to another strategy to restore
ecological balance.
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HeBnajsa cnipo0a: yomy 3MiHa penpoayKTHBHOI cTpaTerii momyJisiuii rpu3yHiB
He 3a0e3me4nJ/ia Bi/ITHOBJIEHHS €KOJIOTiYHOr0 faaHcy

Cranicias Msakynko

Pesrome. Ha marepianax OaraTopiuHUX CIOCTEpEKEHb 3a MOMyIsiliero pymoi Hopuii (Myodes glareolus
Schreber, 1780) mocmimKeHHi mepeIyMOBH, MEXaHI3MH 1 HACHIAKHA 3MiHH PEMPOXYKTHBHOI CTpaTerii 3 METO
BIZTHOBJICHHS e€KoJIoTriyHoro Oanancy. Jocmimkenns npooawnu y KaHiBcbkoMy NPUPOJHOMY 3allOBiAHUKY, a iX
yac OXONHMB Pi3HI MepioAn iCHYBaHHS €KOCHCTEMH, OOYMOBJICHI aHTPOIIOT€HHUM BIUTUBOM. 31ilfiCHEHE MOpiB-
HSHHA XapaKTePHUCTHK ABOX LIMKIIB TUHAMIKU MIIIBHOCTI momyssmii. [lepumii i3 HUX MpHUMagae Ha eTam JecTa-
Oimizamii qUHAMIKH, IO Tepeaye 3MiHaM CTpaterii, a Apyruil — AEMOHCTPYE BIACHE 3MiHM MapaMeTpiB pO3M-
HOXKEHHs1. BUsIBIIEHO, 110 3 METOI0 KOMIEHCAIi{ BUCOKOI CMEPTHOCTI B MOMYJIALIT 301IBIIYETHCS HAIPYKEHICTD
PENpOAYKTHBHUX MpolieciB. Lle mocsraeTbes 0THOYACHHM 3aITyCKOM PI3HUX MEXaHi3MiB: BiJl 301IbIICHHS 1HIH-
BilyaJIbHOT IUIOJIOYOCTI O PO3MIMPEHHSI YaCTKU OCOOMH, sIKi OepyTh ydacTs y penponykuii. [IpnHaiimHi nep-
N ClieHapil BUSBUBCS HEBIAINM, OCKUIBKH 0€3 BiJIIOBIJHOTO €HEPreTHYHOTO MiATPUMAHHS Y BUTIIIII JO0CTa-
THIX KOPMOBHX PECYPCiB, CaM CTaB MPHYUHOIO Ie 0110l cMepTHOCTI. [Ioka3HUKHM po3Mipy i KITBKOCTI BUBO-
IIKiB HaOyM MiHIMaJTbHUX 3HAUEHbB, & BEIMUYMHH 1HAEKCIB PENPOIYKIii CBIAYMIN PO HE3HAYHY YCIHILIHICTh pe-
amizanii NOTeHLiary po3MHOXeHHs. Hallypa3nuBimor BHABMIACS Tpyla KPYIMHUX CaMOK, YHs IUIOAIOYICTS i,
BIJIMIOBIIHO, BHECOK y MPHUPICT YHCENBHOCTI, € HAHOUTPIIMMH. BUSBIEHO, 10 Taki NpOLECH 3MIHIIN HE JIMIIC
PO3MIpHO-MACOBHUH CKIIaj MOMYJIALIT (3MEHIIMIIAcs YacTKa KPYIHUX OCOOWH), aie i cTaTeBO-BIKOBHH PO3MOALT
(3MeHIMIacs KiJbKICTh JOPOCIIUX CaMOK). 3HIDKEHHS NPEACTAaBICHOCTI KPYIMHOTO MAaTOYHOIO ITOTOJNIB’S HE
TIBKY HE CTIPHSIIO BUPIIICHHIO NTPo0IIeM, aje i Mocuinio ix. 3aro0irtd 00Baly YMCeIbHOCTI BAATIOCS 3aBIsKI
PO3IIMPEHHIO KUTBKOCTI CaMOK, IO OepyTh y4acTb Yy BiITBOpEHI (€KCTEHCHBHHI BapiaHT BigTBOpeHHs). [Toka-
3aHO, IO 3MiHAa PENPOAYKTHBHOI CTpaTerii He CyHMpOBOKYBasacs BiIHOBJICHHSIM €KOJOTiyHOTO OamaHcy. Ha
KOPHUCTB LIBOTO CBIAYaTh HACTYMHI (akTH: 30epeKeHHs 03HAK JecTabimi3alii AMHAMIKH, BIICYTHICTD KOJIHIIHIX
B3a€MO3AIEKHOCTEH MK JeMorpadiYHAMH MapaMeTpaMH Ta y3TODKEHOCTI 3 MOKa3HUKAMH KOPMOBHX pecyp-
ciB. B pesynbrari, micns npuOIM3HO AECATHPIUYSA pealtizallii HampyKeHOTo, aje MaJoepEeKTUBHOTO PO3MHO-
JKSHHS, TTOMYJAList Oylla «BUMYILIEHA MEPEHTH 10 IHIIOTO BapiaHTy BiJHOBJICHHS OalaHCy.

KntouoBi cnoBa: Myodes glareolus, po3MHOKEHHS, TUHAMIKA TTOMYJIAII1, €KOJIOTIUHINA OaaHC.

Introduction

Our understanding of biological systems at population level has been changing gradually at
least for the past two decades [Egerton 2015; Matthiopoulos et al. 2019; Andreassen et al. 2021;
Lobkov 2016]. In the centre of the paradigm that dominated in the not so distant past were such is-
sues as population limits, fluctuating processes and their patterns, and reactions to the impact of
external factors, including those of anthropogenic nature [Stenseth & Ugland 1985; Krebs 1996;
Gockel & Ruf 2001]. In most cases, however, the population itself was considered a passive system
that only ‘mechanically’ adjusts its parameters in response to environmental conditions and thus
supporting ecological balance and its own survival. Undoubtedly, many of such ideas are true and, in
their time, significantly enriched our ideas about the essence of natural processes. Although now
they should be regarded as simplified versions of the real picture. The population is rather a more
plastic system and notably so, and its capabilities to ensure its own existence are wider than we
thought earlier.

Instead of giving a straightforward response to changes in the environment, the population faces
an array of possible options of how to react, which, in turn, may include alternative mechanisms of
implementation. In other words, there is always an option to choose the further trajectory of devel-
opment under the new conditions. The constant evaluation of consequences allows for multiple
changes in the strategy in case the results are unsatisfactory. In this, a natural logic can be traced. For
example, scenarios that had already been tested by the population (species) in the course of its evolu-
tionary history under similar environmental conditions are implemented first.
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This works in most cases and the population’s ‘experience’ helps to address the current prob-
lems—to restore balance when it is temporarily violated or even to prevent disbalance. However, it
practically does not concern cases when the population faces powerful and non-specific anthropo-
genic impact. The engagement of available response reactions not always accompanied with success.
This is exactly where the plasticity, susceptibility, and reactivity of biological systems at this level of
organisation manifest: the population replaces its unsuccessful strategy, continues to seek and im-
plement a different approach. Apparantly, this is exactly the situation we encountered in our reseach.

The aim of this study was to identify the mechanisms and consequences of changing the repro-
ductive strategy of a bank vole population to restore ecological balance, as well as the possible rea-
sons of its failure and subsequent replacement with an alternative response reaction.

Materials and Methods

Since the 1970s, complex monitoring of forest-dwelling rodents has been carried out in the
Kaniv Nature Reserve (Cherkasy Oblast, Ukraine). The studies were initiated by a research group
led by V. O. Mezhzherin, who laid down the basic principles and approaches of investigation of
small-mammal populations. For the entire period of monitoring, field data were collected in the same
timespan (first half of summer) using the same methods, which allows comparing the data between
any selected periods. An addition to the results of 30 years of personal observations, data collected
by a large group of researchers and students of the Taras Shevchenko National University of Kyiv
are also analysed.

In a series of our previous works, the presence of different periods in the existence of the pro-
tected ecosystem due to changes in the environment’s attributes was substantiated [Myakushko
2002; 2024]. These changes are related to both transformations of the biota due to ecological succes-
sions and specific forms of anthropogenic impact. Having a small area, being located in a densely
populated region, and interacting with adjoining agricultural lands are factors that have always con-
tributed to some level as anthopogenic pressure on the protected ecosystem. Changes in conservation
regime and the cancellation of the reserve status in 1951-1968 followed by utilisation of biotic re-
sources of the territory should be noted as priority influencing factors. After conservation regime in
the Reserve was restored, these factors disappeared, although the consequences have changed the
trajectory of ecosystem development to a climax state after a long period of logging and forest clear-
ing, various forestry-related activities, and other forms of anthropogenic load. In the first years of
restored protected status, the consequences of human disturbance could not have been tackled, which
had an inertial effect of rodent populations. The start of monitoring studies in 1971 coincides with
this very period. Later, the area suffered from increasing technogenic pressure exacerbated by radio-
active contamination following the Chornobyl disaster. The situation was worsened by the synergis-
tic impact of toxic chemicals related to the Reserve’s location in the zone of highly toxic soils [Orlov
1998]. Monitoring and analysis of long-term fluctuations of other factors (weather and climate,
number of predators, trophic resources, etc.) do not allow considering that changes in population
parameters in the studied period are particularly related to their impact.

Such distinct periods in the existence of the protected ecosystem certainly affected the state of
local populations, substantiating the identification of various stages in the response of rodent popula-
tions to environmental changes. It was revealed that the response reactions of different rodent spe-
cies were quite similar [Myakushko 2022, 2024]. The present research focuses on the stage defined
by a change in the reproductive strategy of the bank vole (Myodes glareolus Schreber, 1780) popula-
tion. This species predominates in local rodent communities, having an abundance exceeding that of
two other common species combined: the European pine vole (Microtus subterraneus de Selys-
Longchamps, 1836) and the yellow-necked wood mouse (Sylvaemus flavicollis Melchior, 1834)
(Terricola subterraneus and Sylvaemus tauricus according to Zagorodniuk & Emelyanov [2012] and
Zagorodniuk & Kharchuk [2020]).

Bank voles were trapped according to the traditional method of survey plots, which were locat-
ed in a hornbeam forest within the Reserve’s territory, on slopes of various exposure and on flat
plateaus, in areas of differently developed understorey, grass cover, and forest floor.
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Depending on the current abundance of rodents, a different number of survey plots were used in
order to obtain a required sample. In total, body weight, body dimensions, and reproductive parame-
ters of 1523 bank vole specimens were analysed, of which 722 were females and subjected to a more
detailed study of their participation in reproduction. Data of two cycles of population dynamics were
used; each cycle consisted the same number of years and lasted from depression to depression (the
first cycle in 1996-2000 and the second cycle in 2007-2011).

In addition to the traditional external parameters (body weight, W, and body length, L), the
body mass index (W/L) was also calculated, which is sensitive to any kind of impact [Myakushko
2005]. For a more differentiated analysis, individual body parameters were compared in different
size groups. All adult specimens were divided into four groups according to their body mass index,
and the percentage size composition of the population during the first cycle was chosen as control
for comparison. The age structure was analysed only at first approximation and two groups were
identified—juvenile and adult (mature) individuals. It partly also corresponds to the functional role
of individuals in the population. This approach is specific in that the main criterium in age determi-
nation is the functional state of the individual, which is related to patterns of growth, development,
and reproductive status. The lack of more accurate data on the age of animals excludes a more dif-
ferentiated analysis. Thus, in this study, we use a simplified approach by identifying three groups:
juveniles (immature individuals); adults that reproduce/have reproduced; and adults that are mature
but do not reproduce.

The analysis of traditional demographic parameters (number of pregnant females, number of
females that gave birth, litter number per reproducing female, and litter size) was amended with
several complex (calculated) parameters. In addition to individual fecundity (litter size), population
fecundity was also considered as litter number multiplied by litter size. It is also appropriate to in-
clude the number of breeding females in this complex indicator, and thus obtain an idea about the
intensity of reproduction processes at a given time. Fecundity used in this study is the product of
these three parameters. The reproduction coefficient or index (IR) reflects the level at which repro-
ductive potential is realised, and the specifics of its application have alredy been tested in our previ-
ous studies [Myakushko 2023]. Statistical analysis of the data was carried out according to generally
accepted methods.

Results

When comparing population parameters between the two cycles of population dynamics, their
changes can be seen as directly or indirectly related to breeding and reproductive strategy. The aver-
age population density during the second cycle was 21% higher than during the first cycle. Despite
reaching a higher density level, almost all of the analysed demographic parameters demonstrate
lower values. At first glance, the situation appears to be paradoxical, when it is impossible to explain
the mechanism that enables population growth.

In the sex compositon of the population, according to the trapping results, males always have a
slightly higher ratio (Fig. 1). However, their prevalence in years of the first cycle is insignificant
(52.1%) and practically within the limits of statistical error. A completely different situation can be
observed during the second cycle, when the proportion of females decreased to 41.6%. The changes
in the age structure of females are also notable: the share of adult individuals decreases substantially,
whereas the proportions of juveniles practically remains on the previous level. Differences are de-
tectable also when analysing the age-sex structure of the population at different phases of the cycles.
During the first cycle, the phases of depressions and peaks have similar parameters (25.2% and
24.9% of mature females, respectively), whereas these parameters during the second cycle are lower,
especially in the depression phase (15.3% and 21.4%, respectively).

The success of the reproductive strategy depends directly on the state of breeding females, par-
ticularly their weight, body dimensions, and body mass index. To analyse this aspect, all adult fe-
males of the bank vole were separated into groups based on their body mass index, and the distribu-
tion of females during the first cycle was used as a special ‘control’. When compared, a more than
two-fold decrease in the ratio of large females was revealed during the second cycle (Fig. 2).
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Further analysis revealed that the groups of females conditionally named as ‘small’ and ‘large’
(below or above average body mass index, respectively) are characterised by different fecundity
parameters, although each cycle has its own specifics (Table 1). In years of the first cycle, large
females always had larger litter sizes and, in average, had a higher number of litters in the study
period. At the same time, these parameters always reached maximum values in the depression phase
and minimum values in the peak phase (intermediate values were recorded in other years).

Changes in population fecundity and reproduction index demonstrated similar patterns. During
the second cycle, the situation changed entirely. All parameters of individual and population fecun-
dity decreased substantially, the previously recorded specifics of particular phases disappeared, and
significant differences between reproductive parameters of large and small females were not detect-
ed. The success of reproduction (IR) decreased by 23-30%, and this was the most obvious among
large individuals.

Table 1. Reproductive parameters of small and large females of the bank vole during cycles and separate phases of
population density dynamics

Ta6muus 1. TTokasHUKKM PO3MHOXEHHS APIOHUX 1 KPYIMHHUX CaMOK PyZol HOPHII YIPOAOBXK LHUKIIB i OKpeMux (a3
JHAMIKY OIUTBHOCTI TOMYJISIIIiT

Cycle Phase Litter size Litter number Fecundity IR
S L S L S L S L
1 Peak 4.79 5.02 1.22 1.44 3.24 4.13 0.73 0.77
Depression 5.63 5.87 1.41 1.68 4.55 5.69 0.85 0.89
Total 5.41 5.70 1.33 1.49 4.27 4.97 0.85 0.82
2 Peak 4.66 4.53 1.10 1.00 3.33 3.64 0.62 0.60
Depression 4.73 4.79 1.09 1.11 4.67 4.12 0.66 0.52
Total 4.58 4.65 1.13 1.06 4.44 431 0.65 0.55

Note: S—small individuals, L—Ilarge individuals, IR—index (coefficient) of reproduction.
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Table 2. Parameters of the involvement of females in reproduction during cycles and separate phases of population
density dynamics

Tabmuns 2. IToka3HUKH 3aTy4eHHSI CaMOK 10 PO3MHOKEHHSI YIPOJIOBK LUKIIB 1 OKpeMuX (a3 TUHAMIKK IUTBHOCTI
MO JISIIIT

Cycle |Phase Proportion of breeding Proportion of pregnant indi- | Proportion of non-breeding
females (%) viduals among breeding mature females (%)
females (%)
1 Peak 49.3 61.0 4.2
Depression 58.9 62.4 1.1
Total 54.1 61.1 2.5
2 Peak 64.8 73.4 7.2
Depression 68.2 73.4 7.1
Total 66.5 70.2 6.9

The relation between body mass index and fecundity of adult females is shown in Fig. 3. During
the first cycle (top cloud), there was a direct correlation—increase in body mass index was accom-
panied with increase in individual fecundity. That is, larger females delivered a larger number of
offspring. This pattern was absent during the second cycle: practically there was no difference be-
tween the fecundity of large and small females in this period, although it was notably lower than
during the first cycle.

However, not all of the obtained data indicate that reproduction of the population slowed down
during the second cycle. The proportion of breeding females, on the contrary, increased (Table 2).
Similarly increased the ratio of pregnant individuals among them. These facts clearly indicate the
intensity of reproductive processes in the population, which is now unrelated to the phase of the
cycle (i.e. current population density). At first glance, it might seem odd that the number of individ-
uals that are mature but do not participate in reproduction increases in the population. A potential
explanation for this, however, is proposed further.

Discussion

The reasons for the bank vole population to change its reproductive strategy were the events
that had taken place a decade earlier. In the course of long-term monitoring of the population, it was
revealed that the period between 1987 and ca. 1995 was characterised by an unusual destabilisation
of population dynamics (noteworthy that a similar situation was discovered in populations of two
other species). In addition to the increase in density average for the cycles, disruption of the rhythm
of alternation of population phases also occurred. It was accompanied with a wider range of density
fluctuations, mainly due to achieving higher values during peak phases. The amplitude and range of
density fluctuations increased 3.0-3.5 times compared to the previous period.
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The obtained results indicate that the type of population density dynamics changed during this
time—it became less stable, gained stochastic features, and almost all previous patters of this process
disappeared [Myakushko 1998, 2024]. The fact itself that population density (abundance) increased
does not allow for an either optimistic or pessimistic evaluation of the situation, although the desta-
bilisation of the dynamics directly indicates the negative consequences for the population due to
violation of ecological balance. The destabilisation itself can be considered as a side effect of the
population’s search for adequate ways to tackle the misbalance.

The years of the first cycle of population density dynamics coincide with the destablisiation
stage. The analysis of demographic parameters of this period revealed increased breeding compared
to the previous years. However, previous relationships were retained: the population’s reproduction
depended on current density that was changing during various phases following a pattern. This pat-
tern was the enhancement of reporoductive processes during phases of density depression and de-
crease during peak years. To achieve this, the population could have employed alternative regulatory
mechanisms of reproduction. For example, the increase in reproduction in the phase of depression
can be achieved by increasing individual fecundity, litter number per breeding season, or the number
of females taking part in reproduction [Krebs 2013]. Such phenomena were observed repeatedly in
populations of many small-mammal species by other researchers [Smith e al. 2006; Lidicker 2020]
and us as well in the first 15 years of monitoring studies [Myakushko 1998, 2002].

If the changes in the intensity of reproduction are clearly correlated with population density dy-
namics, it is unlikely that they are the reseason of destabilisation of density fluctuations. Therefore,
we can assume that destabilisation was caused not by the changes in breeding intensity, but by sub-
sequent events related to the survival of the animals. The analysis of the state of feeding resources
allowed getting closer to a possible unravelling of this complex of issues, which was carried out
simoultaneously with population monitoring. These issues were discussed in more detail in our pre-
vious works [Myakushko 2022], although it is appropriate to describe them briefly here for a better
understanding of the entire sequence of events.

There was a loss of congruence during the stage of destabilisation between population density
and the parameters that characterise feeding resources. Earlier, these factors (i.e. the density of indi-
viduals and the qualitative and quantitative properties of the food base) had been clearly correlated.
The loss of this correlation was interpreted as a violation of ecological (energy) balance between
resources and their consumers [Mezhzherin et al. 1991]. A situation emerged in which population
fluctuations (including those in the intensity of reproduction) can either coincide with changes in the
food base or be desynchronised. In the first case, fairly intense reproduction will take place on the
background of ample resourses being provided and will be accompanied with reaching a high level
of population abundance. In the other case, the process will be accompanied with low survival rates
and a catastrophic collapse of abundance. More or less the latter situation occurred during the desta-
bilisation stage, which coincides with the first cycle of density dynamics.

Intensive reproduction, the production of biomass with further loss of its substantial portion can
hardly be considered an effective strategy. Since long-term existence of biological systems under
conditions of violated ecological balance is impossible, the population aims to restore balance,
which can be impleneted via various scenarios and mechanisms. According to currently widespread
views, the easiest way a population can react is regulation of reproduction in order to achieve abun-
dance levels that comply with changing carrying capacities [Caswell et al. 2018; Shuster et al. 2023;
Bhairavi ef al. 2024; Polischuk 2024]. A ‘soft spot’ in this scheme is the inertia of reproduction pro-
cesses that need a certain amount of time to be realised. On the other hand, a radical though much
quicker way of regulation is changing mortality ratios. This option, however, results in irreversible
biomass losses, which is energetically impractical. Therefore, it can be expected that the latter
scheme would be implemented only as a last resort.

What we witness during the second cycle of population dynamics is the population’s attempt to
restore balance by changing reproductive strategy. The increase in density in the second cycle indi-
cates a more active breeding, although it is achieved at a high cost. There are reasons to suggest that
this process ends with high mortality rates, mainly among large and fertile females.



158 Stanislav Myakushko

It is the likely reason for no increase in many reproductive parameters. This hypothesis, howev-
er, is the logical explanation of many of the observed processes.

A certain predominance of males among the trapped animals is no surprise, since males are
characterised by greater mobility and are more likely to fall into traps. A substantial shift in the sex
ratio in favour of males in the second cycle can be explained by a decrease in the proportion of fe-
males, especially in the adult group. Such individuals, in addition to having a larger body mass, take
an active part in reproduction, which determines their greater energy needs. In the absence of oppor-
tunities to satisfy them, their mortality increases. This is consistent with data on changes in the body
mass index of mature females: the proportion of females having above average body mass index is
almost halved, and large individuals are almost absent in the population.

The notably lower fecundity values during the second cycle, in our opinion, are related not so
much to a less intensive reproduction, but rather to the fact that the most fertile individuals simply
fall out of the population due to their death. Based on the available data, it is impossible to determine
at what stage of the life cycle (pregnancy, lactation, or post-reproductive revocery) this mass mor-
tality occurs. There is no doubt, however, that all this is connected with reproduction that notably
increases the total energy expenses of the organism [Krebs 2013]. Large, adult females characterised
by maximum resource demands randomly disappear from the population. Reproductive success
decreases to 20-25%, reaching a minimum particularly among large individuals.

Arises the question of how exactly abundance increases when reproductive parameters decrease
substantially. This is explained by the icreased number of females that are involved in reproduction,
as well as by the increased number of pregnant individuals among them. Even the two- to three-fold
increase in the number of non-breeding individuals can be explained following this line of argumen-
taion. Most likely, this group in the population expands not because of the direct increase in the
number of barren females, but as a result of higher mortality among breeding females. Although it
cannot be excluded that barren females also survive in greater numbers.

The above suggestions are also indirectly supported by the different relationship between the
values of fecundity and body mass index. There was a positive correlation between these two charac-
ters (i.e. the largest individuals are the most fertile), whereas there is no correlation during the sec-
ond cycle. In other words, fecundity does not depend on the body mass index of breeding females.
However, as in the former cases, this phenomenon is secondary and related to the increased mortali-
ty among large females.

To sum up, the main directions and mechanism of changes in reproductive strategy should be
characterised. The almost decade-long destabilisation of population density dynamics led to changes
in basic reproduction parameters. The unstable and stochastic character of the population dynamics
led to the loss of connection to the state of trophic resources, which resulted in either excessive den-
sity levels (overpopulation) or catastrophic decrease in abundance. The violation of the balanced
interdependencies between population dynamics and environmental conditions was accompanied
with a decrease in survival rates and an increase in mortality.

The latter has triggered reactions that can be considered typical for populations under such con-
ditions, since they were observed in various small-mammal species [Sibly & Brown 2009]. In order
to compensate the negative consequences of high mortality, the population increases the intensity of
reproductive processes via various mechanisms, from higher individual fecundity to increasing the
number of breeding individuals. The first scenario was ineffective, because without respective ener-
getic support in the form of sufficient feeding resources the reaction itself led to an even higher mor-
tality rates. The most vulnerable turned out to be the group of large females, whose fecundity and,
respectively, contribution to population growth are the highest. The decreased proportion of large
breeding females only exacerbated the problems instead of solving them. Population collapse was
likely avoided by an increase in the number of breeding females. During the second cycle, at the
time of the study, a record number of females were taking part in reproduction, the highest for the
entire period of monitoring. This form of reaction can be considered extensive; the intensive variant
of reproduction (increased fecundity) did not justify itself. The mechanism of this effect remains
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unknown; it may be related to changes in the rate of maturation of individuals or more successful
survival during winter. For example, low population density allows existing individuals to occupy
optimal habitats and better survive adverse winter conditions. These effects are known for rodents
and were described in many studies [Hodgson ef al. 2011; Savazza et al. 2023].

The remaining question to answer is why the change in reproductive strategy was unsuccessful
in restoring ecological balance. There are several reasons. First, population density dynamics did not
stabilise and the regular relationships between the parameters did not recover. Second, interdepend-
encies between population parameters and those of the food base were absent during the entire time.
This, in turn, introduced the element of randomness into the dynamics, due to which the overlap
between the peak phase and the year of sufficient food base was accompanied with normal survival
rates and high abundances in contrast to the catastrophic decline when these parameters did not co-
incide. The third reason, in our opinion, is the most important. It is the fact that beginning from ca.
2005, the population ‘refused’ to restore ecological balance via changing its reproductive strategy
and implemented a totally different approach, which is smaller body size of the individuals [Myaku-
shko 2021a-b].

Conclusions

1. After a decade-long period of destabilisation in its dynamics, a change in the reproductive
strategy of a bank vole population was observed. The reason for this change was the violation of
balanced relationships between population parameters and those of the food base of these rodents,
which led to increased mortality rates in cases when energy needs of the population could not be
met.

2. In order to compensate the high mortality in the population, the intensity of reproductive pro-
cesses increased. Via increasing the proportion of breeding females (extensive form of reaction), the
population could somewhat raise its density, although population dynamics in general remained
unstable.

3. The intensive form of the population’s reaction, which was increasing individual fecundity,
turned out to be ineffective. The size and number of litters at this time became notably smaller, while
higher indices of reproduction indicate that there was little success in realisation of the population’s
reproductive potential.

4. Intensive reproduction was accompanied with higher mortality rates among breeding females.
The most affected was the group of large females that had the highest fecundity. The latter changed
not only the size and weight composition of the population (the proportion of large individuals de-
creased), but also the age-sex ratio (the number of adult females decreased).

5. A hypothesis is proposed and substantiated, according to which the change of reproductive
strategy did not restore ecological balance. This is supported by the following facts: population dy-
namics retained signs of destabilisation and lack of formerly present interdependencies between
demographic parameters and parameters of feeding resources. All this led to the fact that after 8-10
years of having implemented an intensive but ineffective reproductive strategy, the population was
“forced’ to shift to another mechanism to restore ecological balance.
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Abstract

The trophic parameters of water bodies, especially the content of biogenic compo-
nents, may have an impact on invertebrate communities, both those strictly aquatic
and those using the water bodies periodically. Among this group, insects are highly
relevant, the density of which can affect the attractiveness of the water body as
foraging habitat of water-surface forager bats. The present paper presents the re-
sults of a study measuring the foraging activity of Myotis daubentonii (Kuhl, 1917)
in linear transects over three water bodies: an oligotrophic, eutrophic, and dys-
trophic lake located within a 1.5 km radius. The research has a repeated measures
design, with the consecutive surveys carried out in 1995, 1996, and 2001 in the
lactation period (end of June—beginning of July) and in the post-lactation period
(end of August-beginning of September). The activity of M. daubentonii over the
oligotrophic lake varied between 0.0 and 15.9 ind/km, while over the eutrophic
lake it was 3.9 and 16.7 ind/km, and over the dystrophic lake was 3.4 and 30.5
ind/km. The study found that the foraging activity above the dystrophic lake was
almost twice as high (13.1 + 6.11) as over the two others lakes: oligotrophic (6.0 +
4.17) and eutrophic (8.0 + 3.19). By contrast, in the case of M. daubentonii, there
was no statistically significant difference in the foraging activity over either of the
foraging areas (eutrophic and oligotrophic). The foraging activity in bats in the
lactation period was higher than in the post-lactation period. Our results indicate
that the differences in the foraging activity of the bats in the present study do not
depend on the trophic status of the lake and are linked directly to opportunistic
foraging strategy of the species. The higher foraging activity recorded over the
small dystrophic lake may be explained by the isolation of this lake from adverse
weather conditions (e.g. wind). Hence, the observed slow increase in the number of
M. daubentonii over the past 20 years cannot be attributed to, as previously sug-
gested, eutrophication, but, on the contrary, seems to be a result of a progressive
improvement in the environment.
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Uu mae 3HaYeHHA AKicTh Boan? KopMoBa akTUBHICTH HIYHUIII BOASTHOL
(Myotis daubentonii) Hax TpboMa pi3HUMU 32 TPO(PHICTIO 03epamMu

Maadaro:xkara Ctpxkanka, Karaxxuna Kozakesny, Tomam I[locTaBa

Pesrome. TpodiuHi XapaKTepHCTHKH BOJOCXOBHI MOXYThH BIUIMBAaTH HA IXHIO NPHUBAOIMBICT SIK KOPMOBHX
0ioTOmiB Ui KaXKaHiB, L0 MOJIOIOTH HaJ MOBEPXHEI0 BOAW. Y Wil CTAaTTI HpEeACTaBICHO PE3yJIbTaTH IOCIHi-
JOKEHHSI KOPMOBOI aKTHBHOCTI KaxaHiB Myotis daubentonii (Kuhl, 1917) Ha niHIHHEX AISHKAaX TPHOX BOTOIM:
omirotpodHuX, eBTPOdHHUX I AUCTPOPHUX 03ep, Po3TaIIoBaHUX y paaiyci 1,5 kM. JlocmimkeHHsT BUKOHAHO 32
CXEMOIO MTOBTOPHHX JIOCTIJDKEHb, MOCTHiToBHO y 1995, 1996 Ta 2001 pokax y mepioa jaxrtamii (KiHELb 4epB-
HS — TOYaTOK JIMMHA) Ta y NOCTJIAKTAIlliHUI mepion (KiHeUb ceprHs — IOYaTOK BepecH:S). AKTHUBHICTh
M. daubentonii nan onirotpoHUM 03epoM BapiroBaia Mix 2,7 1 9,1 oc./km, Hax eBTpoHUM — 6,8 1 9,9 0C./KM,
a Hag auctpodHuM — 6,4 1 18,0 oc./kM. JlociipkeHHS OKa3ao, M0 XapyoBa aKTHBHICTh HaJ AUCTPOGITHUM
o3epoM OyJia Maibke BIBIUI BHIOIO, HDXK HaJl ABOMA iHIIMMH 03epaMHu: oyirorpoduuM Ta eBrpodrnM. Ha mpo-
TUBAry nboMy, y BUnanky 3 M. daubentonii He OyJa0 CTaTUCTHYHO 3HAYYIIOI Pi3HMII B XapyoBii aKTUBHOCTI
HaJl )KOJHOIO 3 KOPMOBHX 30H (€BTPO(HOI Ta ONroTpodHO0). AKTUBHICTh KakaHIB y mepiof jakramii Oyna
BUILIOIO, HDK Y OCTIAKTaliifHui nepion. Hami pe3ynpTaté BKa3yroTh Ha Te, IO BiAMIHHOCTI y Xap4oBiil akTH-
BHOCTI Ka)kaHiB y IIbOMY JOCII/DKEHH] He 3aJie’kaTh BiJ Tpo(igHOro crarycy o3epa, a 6e3nocepeIHp0 NOB's13aH1
3 OMOPTYHICTUYHOIO CTPATETIEI0 XapuyBaHHS BUAY. BUIly Xap4oBy akTHBHICTB, 3a()iKCOBaHY HaJ MM IHC-
TpoiTHUM 03epOM, MOKHA TTOSICHHUTH 130JIbOBAHICTIO I[bOTO 03€pa BiJl HECIPUATIMBUX HOTOJHHUX YMOB (Ha-
HPUKIAL, BiTPY). TakuMm 4MHOM, HOBUIBHE 3pOCTaHHS YHCEIBbHOCTI M. daubentonii, o criocTepiracTbes MpoTs-
roM octaHHix 20 poKiB, He MOXe OyTH TOB'sI3aHe 3 eBTPOdIKAIli€l0, K MPHUITYCKATH PaHille, a, HABMAKHU, € pe-
3yJITaTOM IIOCTYIIOBOTO ITOKPAIIEHHS CTaHy HaBKOJINIITHBOTO CePEOBHIIA.

KnrouoBi crnoBa: Myotis daubentonii, KOpMHICTB 03ep, TpodiuHa akTHBHICTh, HarioHanpHui mapk «Birpuy,
niBHIYHO-cXiqHa [Tonpoia.

Introduction

Lakes and rivers are favourable foraging habitats for many bat species, most of which belong to
the genus Myotis (Chiroptera: Vespertilionidae) [Zahn & Maier 1997; Warren et al. 2000; Ma et al.
2006]. Generally, ‘trawling’ bat species, which hunt above or close to the water surface, prefer to
forage over calm and open waters [Jones & Rayner 1988; Siemers e al. 2001], and avoid turbulent
water [Frenckell & Barclay 1987; Rydell et al. 1999; Warren et al. 2000], or water covered by float-
ing plants, particularly duckweed [Boonman et al., 1998].

All these bat species catch prey either by seizing it with their feet or scooping it by means of the
interfemoral membrane [Jones & Rayner 1988; Kalko & Schnitzler 1989]. Water-surface forager bat
species feed on insects flying close to the water surface, emerging chironomids (which often sit on
the water surface), or floating large arthropods, e.g., moths [Siemers et al. 2001]. In some cases,
however, aerial insects [Todd & Waters 2007] constitute a significant part of their diet. Foraging
efficiency, in turn, is further influenced by prey abundance or/and insect biomass. Although the cor-
relation between hunting activity of bats and insect abundance in the environment has been reported
in several studies [Warren et al. 2000; Akasaka et al. 2009], in some cases, the choice of water bod-
ies cannot be explained by prey abundance [Van de Sijpe ef al. 2004]. Another factor that influences
insect density, and therefore the attractiveness of feeding ground, is bankside vegetation, which pro-
tects the feeding ground from strong wind [Zahn & Maier 1997; Warren et al. 2000].

Water habitats, both flowing (riverine) and standing (lakes, ponds) are threatened by many fac-
tors such as degradation of riparian vegetation, drainage, or pollution. In turn, the quality of water
affects insect communities (to different degrees; [Lambert & Sommer 2007]), and, as a result, the
foraging activity of bats [Vaughan et al. 1996; Wickramasinghe ef al. 2004]. Vaughan et al. [1996]
found that the activity of M. daubentonii was affected positively by sewage effluents. On the other
hand, Van de Sijpe et al. [2004] showed that water nutrient enrichment had a negative impact on the
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hunting activity of M. dasycneme. However, this did not apply to M. daubentonii. The effect of wa-
ter eutrophication on foraging bats is still unclear [Racey 1998], especially that most research con-
cerned flowing waters (streams, rivers); studies on standing waters (ponds, lakes) are much less
common.

Daubenton’s bat Myotis daubentonii (Kuhl, 1817) is a one of most common European bat spe-
cies associated strictly with aquatic environment [Bogdanowicz 1994]. Myotis daubentonii is widely
distributed in most of the Palearctic. Its geographic range spans from Spain and the British Isles
throughout Europe up to the latitude 60°N and the Ural Mountains [Encarnagdo & Becker 2023] in
the east. During summer activity, this species mostly uses tree hollows as daytime shelters [Boon-
man 2000], less frequently artificial shelters such as fissures under road and railway bridges [Igna-
czak & Manias 2004; Gottfried & Gottfried 2014], and only occasionally attics (our data) or caves
[Zahn & Hager 2005]. Daubenton’s bat feeds mainly on Chironomidae [Swift & Racey 1983; Beck
1995], although Trichoptera and Lepidoptera can also constitute a significant part of its diet [Arnold
et al. 2001; Flavin et al. 2001; Vesterinen et al. 2013].

The species Myotis daubentonii leaves its daytime shelters between 30-60 minutes [Bog-
danowicz 1994] and 90 minutes [Rydell et al. 1996] after sunset. The average distance between
breeding colonies and feeding grounds is about 1.5 kilometres [Swift & Racey 1983], although it can
be up to 8-10 km [Arnold ef al. 2001]. The IUCN/SSC Chiroptera specialist group [Hutson et al.
2001] has placed the species in the lower-risk group on the index of animals threatened with extinc-
tion. Over the last 30 years, the species has been getting more abundant in winter shelters [Stubbe et
al. 2013; Barlow et al. 2015; Verhees et al. 2022]. Eutrophisation of waters is, according to some
researchers, the main cause of changes in the numbers of hibernating M. daubentonii [Kokurewicz
1995]. On the contrary, Daan [1980] considered water eutrophication as the main cause of decline of
Daubenton’s bat abundance in winter shelters.

The Wigierski National Park (north-eastern Poland) is particularly rich in water bodies of dif-
ferent trophic character, which provides an opportunity to assess their attractiveness as foraging
areas for Daubenton’s bat. The aim of the study is to determine the foraging activity of M. dauben-
tonii on three neighbouring lakes of different water quality (oligotrophic, dystrophic, and eutrophic)
and to answer the following research questions: whether water quality can determine bat activity,
and whether activity can depend on the phenological period (lactation vs post-lactation periods). We
expect that if the polluted water is more attractive to M. daubentonii, the highest bat activity will be
recorded the on eutrophic lake, and the lowest on the oligotrophic; whereas if water quality proves to
be secondary, then the largest activity should be observed on the dystrophic lake.

Materials and Methods
Study area

The Wigierski National Park is situated in the north-east of Poland (Mazursko-Podlaska Land,
Kondracki, 2001), ranges from 53°56’N to 54°10°N and from 22°57’E to 23°15°E. The area is
15 086 ha, including forests (62.7%), waters (19.3%), and others (18%). The dominating forest
communities are: Tilio—Carpinetum alamagrostietosum (46.2%), Peucedano—Pinetum typicum
(28.4%), Tilio—Carpinetum (14.7%), Ribo nigri—Alnetu (3.2%), Peucedano—Pinetum (2.7%), and
others (ca. 5%). The climate is known to be the most severe in lowland Poland. Mean temperatures
in winter range from —6.7°C to —2.7°C and 16-18°C in the summer; ice is present for up to 130 days.
Mean annual rainfall equals approximately 593 mm, with a range from 442 to 743 mm. The area has
a postglacial character, with 42 lakes in the National Park of different trophic status: eutrophic, mes-
otrophic, dystrophic and oligotrophic.

Methods

The studies were conducted in three summer seasons: 1995, 1996, and 2001. In the first two
years, the data were collected during the lactation and post-lactation periods: from 26 June to 12 July
and from 17 August to 9 September in 1995, from 3 July to 17 July and from 14 August to
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25 August in 1996. In the last season, in 2001, data collection took place only during lactation: from
2 July to 16 July. The activity of Daubenton’s bat recorded during the lactation and post-lactation
period applies only to the local population, excluding the migrating individuals [Ciechanowski et al.
2010].

Daubenton’s bat (Myotis daubentnii), in contrast to the other water-surface forager bat species,
M. dasycneme, avoids open water surfaces. Preliminary observations conducted in July 1994 showed
that M. daubentonii feeding areas are restricted to a narrow littoral zone with a width of 15-20 m
and of variable length. Three lakes with different nutrient states were chosen (water parameter after:
[Czeczuga et al. 2001; Szczesny & Majecki 2002]):

* Biale Lake (BL): an oligotrophic lake of 100.2 ha, depth: 34 m, low biogen concentrations and
high content of Ca®* (23.6 mg/dm’), high transparency (4.05-9.05 m), well oxygenated bottom
parts, conductivity of 178 uS/cm, and pH = 7.1-7.3;

» Wigry Lake, Stupianska Bay (WL): a eutrophic lake of 211.83 ha and a depth of 73 m (one of
the largest and deepest in Poland), with high biogen concentrations and medium concentrations
of Ca’ (4043 mg/dm®), medium transparency (0.5-5.3 m), conductivity of 300-317 pS/cm,
and pH = 7.2-7.6;

* Suchar Wielki Lake (SWL): a shallow, dystrophic lake with a small surface area (8.9 ha) and
limited visibility (0.5—1.1 m), characterised by a high concentration of humic acids and low lev-
el of Ca®* (3.2-7.6 mg/dm3), low conductivity (21.0-22.4 uS/cm), and low pH (5.0-5.8).

Linear transects were established along the banks of the selected lakes (Fig. 1), their lengths:
1040 m for Biate Lake, 780 m for Wigry Lake (Stupianska Bay), and 590 m for Suchar Wielki Lake.
The edges of the lakes along transects are covered with mixed coniferous forest, the littoral zone is
free from water vegetation: duckweed (Lemna sp.) and reed (Phragmites sp.). Observations were
made with Pettersson bat detectors D—100, D-200 and D220 with a preset frequency of 45kHz.

Foraging bats were localised by preset bat detectors and counted using headlamp light. Monitor-
ing was carried out with the dinghy, sailing on each transect with a similar speed. This methodology
allows to determine preying M. daubentonii on transect, and also allows to distinguish it from other
‘trawling’ bat species, M. dasycneme (which is a visibly larger bat). Due to the disagreement in the
literature regarding the beginning of the transect, it was determined on the basis of the observations
collected under the present research. The presence of Daubenton’s bats over the studied lakes was
recorded about 30 min after sunset, gradually increased over about 60 minutes, and stabilised after
that time. The bat’s activity remained stable for the next two hours. A similar distribution of activity
was obtained by Bartonicka and Zukal [2003]. Therefore, counting was conducted an hour after
sunset during the time of the highest activity: in June and July at 10 p.m. and in August and Septem-
ber at 9 p.m. The transects were checked twice—there and back through each one, which took about
half an hour each way. The animals were counted separately and the mean was calculated and esti-
mated per kilometre of transect. Observations were not conducted during strong wind or rain.

Fig. 1. Distribution of field tran-
sects surveyed in Wigry National
Park (NE Poland) in the three
years of research (1995, 1996,
and 2001).

Puc. 1. Po3mogin giAsSHOK IOJIBO-
Boro obOcrexxenHs y Hamionans-
HOMy mapky «Birpm» (miBHi4YHA
[Tonmblia) y XoAai AOCTIIKEHb
(1995, 1996, 2001).
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Transects were scored by two separate teams on two different lakes at the same time: Wigry—
Biate, Wigry—Suchar Wielki, and Suchar Wielki—Biale. When the first observation was conducted
independently by two teams on one lake, no differences were found between the two teams. The use
of feeding buzzes for activity assessment of M. daubentonii was omitted in this study because of the
controversies concerning this method [Racey et al. 1998].

Transects were situated in a radius of 1.5 km, hence the activity of the bats should correspond to
prey abundance. Some of the data collected during research in 1995 and 1996 has already been pub-
lished [Kozakiewicz et al. 1995], yet the data analysis in these studies proved to have been based on
incorrect lengths of the transects. This work presents the corrected analysis of the data collected in
the previous seasons together with one more season (2001).

Data analysis

A two-way (or three-way) ANOVA with unequal sample size was conducted due to the value of
the association between the activity of M. daubentonii and trophic state of lakes and the period (lac-
tation/post-lactation). To test the relationships between M. daubentonii activity, the type of trophic
lake, and the period (lactation/post-lactation), a two-way ANOVA with unequal sample sizes was
used. Due to the incomplete season in 2001 (no data from post-lactation period) the ANOVAs were
performed separately for:

a) the difference between lakes with different trophy land years of research, separately for the

lactation and post-lactation periods;

b) the difference between the lactation and post-lactation periods and the year of study, sepa-

rately for each lake.

Furthermore, a post hoc multiple comparison Tukey’s test for the average activity of M. dau-
bentonii for each pair of lakes was conducted (lactation period and year). All hypotheses were tested
at a two-sided significance level of p = 0.05. Means (x + SD) are reported in tables and in the text,
F-values and significance are given for ANOVAs. All analyses were carried out using RStudio, ver-
sion 4.1.0 (R Core Team, 2020).

Results

The total research effort for the three years of research was 105 transect-nights (Table 1). Each
of the factors, lake trophy and period, is represented in the sample to a similar extent. The highest
variance in the activity of M. daubentonii was found on the dystrophic lake (SWL: 3.4-23.8
ind./km), while on the oligotrophic and eutrophic lakes the values were lower: 2.4—15.9 ind./km
(BL) and 5.8-11.5 ind./km (WL), respectively.

Differences between the three trophy type lakes

During the lactation period, the average activity of the bats varied from 8.0 ind./km on the oli-
gotrophic lake (BL), through a slightly higher (8.9 ind./km) on the eutrophic lake (WL), to 15.0
ind./km on the dystrophic lake (SWL).

Table 1. The number of transects surveyed on the oligotrophic (Biate Lake), dystrophic (Suchar Wielki Lake), and
eutrophic (Wigry Lake) lake over in the three years of research

Ta6muus 1. KinbkicTh TpaHCeKT, IPOBeIeHUX Ha osirorpodrux (03. bine), nucrpoduux (03. Cyxap Benuki) Ta eBT-
podrux (03. Birpmn) o3epax 3a TpupiYHAI MEPiOI JOCIIHKEHb

Year Period Oligotrophic Dystrophic Eutrophic Total
1995 lactation 3 5 4 12
post-lactation 7 4 7 18
1996 lactation 10 11 10 31
post-lactation 10 10 10 30
2001 lactation 4 5 5 14

Total 34 35 36 105
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Over this period, the recorded activity of bats was significantly different between the lakes,
while no significant differences in the overall activity of the bats have been recorded between the
consecutive years of research, and, similarly, there was no significant difference in bat activity be-
tween the lake and year of interaction (Table 2a). The greatest foraging activity of M. daubentonii
was observed on the dystrophic lake and was significantly higher than over the oligotrophic (15.0 +
6.02 vs 8.0 = 3.42; p = 0.0003) and eutrophic lake (15.0 = 6.02 vs 8.9 = 3.50; p = 0.0006) (Tukey
post-hoc test). In turn, the oligotrophic and eutrophic lakes were characterised by similar activity of
bats (no significant difference between the activities of bats over the two lakes: (8.0 + 3.42 vs 8.9 +
3.50; p=0.837).

During the post-lactation period, the average activity of bats varied from 4.1 ind./km on the oli-
gotrophic lake (BL), through a higher value (7.0 ind./km) on the eutrophic lake (WL), to 10.4
ind./km on the dystrophic lake (SWL). Similarly, as in the case of the lactation period, there was a
significant difference in bat activity depending on the type of the lake. Additionally, differences
between the years of research were found, however, there was no significant difference in the lake
and year of interaction (Table 2b). A significantly higher activity of M. daubentonii was recorded
over the dystrophic lake: activity on this water body was larger than on the oligotrophic lake (10.4 +
5.58 vs 4.1 £4.16; p=0.0003). On the other hand, there were no significant differences in bat activi-
ty between the eutrophic (WL) and both the dystrophic (7.0 = 2.68 vs 10.4 + 5.58; p = 0.096) and
oligotrophic lakes (7.0 = 2.68 vs 4.1 = 4.16; p = 0.062). The average bat activity recorded in 1995
was significantly higher than that recorded a year later, in 1996 (8.0 + 5.40 vs 5.3 £ 3.27; p = 0.033)
(Tukey post-hoc test).

Differences between the lactation and post-lactation periods

The activity of M. daubentonii was significantly different between lakes and between periods,
but not between years. None of the interactions is significant (Table 2c). The highest bat activity was
recorded on the dystrophic lake, and it differs from the activity on both the oligotrophic (12.9 + 6.48
vs 5.9 £ 4.50; p = 0.0001) and the eutrophic lakes (12.9 &+ 6.48 vs 7.8 + 3.22; p = 0.0002). In turn, no
differences were found between the oligotrophic and eutrophic lakes (5.9 £ 4.50 vs 7.8 + 3.22;
p =0.236). During the lactation period, the bat activity was higher than during the post-lactation
period (11.0 £5.83 vs 7.0 = 4.85; p = 0.0002) (Tukey post-hoc test).

lactation post lactation

30 ’ E Biate
E Suchar
— Wigry

20 o ]

10

number of bats per kilometer of transect

1995 1996 2001 1995 1996 2001

Fig. 2. The activity of Myotis daubentonii over three lakes of different trophy in the Wigierski National Park (NE
Poland). White—oligotrophic lake (Biate Lake), light grey—dystrophic lake (Suchar Wielki Lake), dark grey—
eutrophic lake (Wigry Lake).

Puc. 2. AktuBHicTs Myotis daubentonii y TppOX pi3HUX 3a TPOQHICTIO 03epax y BirepcekoMy HallioOHATEHOMY MapKy
(niBuiuna [Tonbuia). YopHuii komip — eBTpodHe 03epo (o3epo Birpu), cipuit — auctpodue ozepo (o3epo Cyxap-
Benbki), 6inuii — osirorpod e 03epo (o3epo bine).
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Table 2. The results of ANOVA provided for: a) lactation period for three years: 1995, 1996, 2001, b) post-lactation
period for two years: 1995 and 1996, c) periods: lactation and post-lactation, for two years: 1995 and 1996 of re-
search

Tabmuns 2. Pesynpratu aucnepciiiHoro aHaiisy a) mepiofiB Jakrarii y 1995, 1996 i 2001 pokax, 6) moctiaxrariii-
Hux nepioaiB y 1995 ta 1996 pokax, B) nepiofiB jgakrarii Ta moctaakramnii y 1995 ta 1996 pokax

a) lactation/1995, 1996, 2001 df Sum Sq Mean Sq F p-value  significance
Lake 2 575.2 287.6 134 0.00002  ***

Year 2 17.6 8.82 0.411 0.665

lake * year 4 86.2 21.6 1.01 0.414

Residuals 48 1029 21.5

b) post-lactation/1995, 1996 df Sum Sq Mean Sq F p-value  significance
Lake 2 307.9 154.0 9.50 0.0004  F**

Year 1 50.9 50.9 3.14 0.084

lake * year 2 65.2 32.6 2.01 0.147

Residuals 42 680.8 16.2

¢) 1995, 1996 df Sum Sq Mean Sq F p-value  significance
Lake 2 779.8 389.9 19.4 <0.0001  **x*

year 1 16.8 16.8 0.835 0.364

period 1 268.9 268.9 134 0.0005 ok

lake * year 2 552 27.6 1.38 0.259

lake * period 2 30.6 15.3 0.76 0.470

year * period 1 54.7 54.7 2.73 0.103

lake * year * period 2 102.5 51.2 2.55 0.084

Residuals 79 1585.9 20.1
Note. Significance: *** <0.001, ** <0.01, * <0.05

Discussion

During the lactation period, the foraging activity of Daubenton’s bat was the highest on the
distrophic lake (SWL) and was significantly higher than on both the eutrophic lake (WL) and the
oligotrophic lake (BL). In turn, the bat activity on the eutrophic and oligotrophic water bodies was
similar. However, in the post-lactation period significant differences in activity were noted only
between SWL and BL (higher over SWL), while the remaining differences proved to be insignifi-
cant. A significant effect of the year of the study was also recorded. Furthermore, foraging activity
of Daubenton’s bat during lactation was significantly higher than in the post-lactation period. De-
spite the differences between the periods, the activity of bats follows a similar pattern in each of the
periods studied: the dystrophic lake was more attractive than both the eutrophic and oligotrophic
lakes, with no significant difference in bat activity over the last two.

The majority of the diet of M. daubentonii consists of insects that are active above the water
surface (up to 75%), which live mainly on the water surface either permanently or periodically:
midge larvae and pupae of Chironomidae, preadult Trichoptera. It also includes the insects that acci-
dentally fall into the water. However, they constitute a smaller part of the bat’s diet (up to 25%)
[Flavin et al. 2001]. The number of flying terrestrial insects also influenced the foraging activity of
Daubenton’s bat; however, a stronger relationship was found with the number of adult aquatic in-
sects (but not with their biomass) [Akasaka et al. 2009]. The diet of this species is dominated by
insects of the Chironomidae (Diptera) family [Bogdanowicz 1994; Beck 1995], although in some
periods (or different regions), other insects such as Trichoptera, Lepidoptera, and Aranea comprise a
significant part of the bat’s diet [Vaughan 1997; Flavin ef al. 2001; Arnold et al. 2001; Nissen et al.
2013]. Seasonal changes in diet composition are significant and are related to the life cycle of insects
[Sullivan ef al. 1993; Flavin et al. 2001].

Water quality in aquatic ecosystems can influence the activity of Daubenton’s bat to some ex-
tent, although study results published to date are often mutually exclusive.
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According to stomach contents analyses of M. daubentonii and a high density of Chironomidae
over eutrophicated waters, Kokurewicz [1995] hypothesised that eutrophic water bodies are more
attractive to this bat than oligotrophic ones. This hypothesis, however, can be treated as anecdotal
evidence, as it was based on a single sample from a eutrophic channel, with no comparison to an
oligotrophic water body. Eutrophic waters contain aquatic pollutants (mainly nitrogen and phospho-
rous), which, in turn, affects aquatic life, i.e., the growth of floating and littoral vegetation [Lampert
& Sommer 2007]. In turn, M. daubentonii, prefers rivers and lakes without aquatic vegetation
[Boonman et al. 1998]. Moreover, Chironomidae occur within a wide range of pollution levels, from
clean water, through a moderately to heavily polluted water, they are also used as indicators of the
trophic level of aquatic ecosystems [Saether 1979; Armitage et al. 1999]. For example, the three
most common Chironomidae species that occurred in the diet of M. daubentonii—Microtendipes
pedellus, Glyptotendipes cauliginellus, and Procladius ferrugineus [Vesterinen et al. 2013]—are
typical for unpolluted streams [de Bisthoven & Gerhardt 2003]. In addition, Trichoptera, which also
constitute a significant component of the bat’s diet, prefer waters of good biological quality to mild
pollution [Wiederholm 1984].

Similar insect density over either eutrophic or oligotrophic rivers was found by Racey et al.
[1998]: the differences referred to frequencies of insect taxa and their biomass, not to the activity of
M. daubentonii between rivers. Racey et al. [1998] found the largest differences in Trichoptera den-
sity: it was twice as high over oligotrophic as over eutrophic water in the rivers. Similar results were
obtained during the 4-year studies on trichopteran fauna over Biate, Suchar Wielki, and Wigry lakes:
the densities of insects were almost twice as high over Biate lake compared to the two others, while
the densities of Trichoptera communities on the eutrophic and oligotrophic lakes were similar, but
different from the dystrophic one [Szczesny & Majecki 2002]. Hence, the higher densities of Tri-
choptera over the oligotrophic lake compensate for the lower density of insects from other groups,
which makes both of the two trophy type lakes similarly attractive as a foraging area. Taake [1992]
noted that M. daubentonii prefers similar sizes of Chironomidae and other insects, which could ex-
plain the ecological flexibility of M. daubentonii. Therefore, the small differences in the hunting
activity of Daubenton’s bat between the eutrophic and oligotrophic lakes confirms the opportunistic
foraging strategy of this species. The effects of water pollution and eutrophication on bats remains
unclear: different effects are reported for different species and in different areas [Salvarina 2016].

Also, the particularly high activity of M. daubentonii over the dystrophic lake (almost two times
higher than over the other types) cannot be explained by the trophy type of the water body. Due to
the low concentrations of nitrate and phosphorus and similarity of phytoplankton, dystrophic water
bodies are considered a class of oligotrophic lakes [Mikulski 1982]. The numbers of Trichoptera
over the dystrophic lake falls between those recorded over the eutrophic and oligotrophic lakes
[Szczegsny & Majecki 2002], and does not explain the remarkably high activity of bats. Small ponds,
like Suchar, are thought to be drinking sites or optional feeding areas when located close to larger,
richer lakes [Ciechanowski 2002]. The selected lakes differ in area and bankside vegetation: the area
of Suchar Wielki is, in contrast to Wigry and Biate, almost completely protected from wind. Small
ponds and parts of rivers that are sheltered from the wind by trees are more attractive as bat-feeding
grounds due to the elevated densities of insects [Warren et al. 2000; Zahn & Maier 1997]. In turn,
the density of insects is correlated not only with the water quality and habitat structure, but also with
the relative humidity over the water surface [Payne 2011]. Thus, the high activity of M. daubentonii
over Suchar may be an effect of isolation of this feeding area from the wind rather than the effect of
the trophic status of the lake.

Higher hunting activity during pregnancy and lactation than in the post-lactation period can be
attributed to higher energy demands in the reproductive period [Encarnagdo & Dietz 2006]. Insect
phenology is also not insignificant: aquatic insects constituted a considerable proportion of aerial
flying arthropods—the variation in insect emergence is mostly explained by water temperature [Sal-
varina et al. 2017]. In turn, the lower bat activity in the post-lactation period is typical for most tem-
perate bat species [Ciechanowski et al. 2010]. This pattern is most probably the result of the bats’
gradual migration from the feeding areas to swarming/wintering sites.
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If this is the case, can the observed increase in the numbers of Daubenton’s bat at wintering
shelters be the result of changes in water quality in Europe? This species is rather sedentary and
rarely migrates further than a few dozens of kilometres [Bogdanowicz 1994]. The slow increase in
the numbers of M. daubentonii correlates with the increase in the number of other sedentary species
of bats: large mouse-eared bat (Myotis myotis) and lesser horseshoe bat (Rhinolophus hipposideros).
Over the past 30 years in Central Europe the use of fertilizers and plant protection measures has
dropped considerably, and, consequently, the water quality has improved. In turn, on farms that did
not use synthetic fertilizers, pesticides and growth regulators, insect abundance was significantly
higher on pastures and in aquatic habitats than in the same habitats on conventional farms [Wick-
ramasinghe et al. 2004]. Hence, an increase in the numbers of Daubenton’s bat is more likely to be
correlated with the improved quality of the environment than the suggested eutrophisation.
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Abstract

Using hunting bags data, spatial and temporal changes in population densities of
the mouflon in 1981-2020 in south-west Poland (29 358 km2, including 8411 km2
forests) have been analysed. In south-west Poland, the mouflon was introduced in
1902. The population increased from 5 to 134 individuals in 1925, reaching 1100
individuals in 1939. From the 1950s to 1972, the mouflon population in south-west
Poland fluctuated around 200 individuals. Later, it began to decrease, reaching its
minimum (36 individuals) around 1981. During the subsequent years of 1981—
1990, the population increased to 219 individuals, and had reached 576 individuals
by 2001. This exponential growth continued until 2011, when it reached its second
(the first one with 1100 individuals was in 1939) maximum, fluctuating around
1400-1500 individuals until 2016. The maximum number of 1478 individuals was
reached in 2016. In the following years it began to decline again, reaching the level
of 1215 individuals in 2019. The crude population density ranged from 0.01 to 7.02
individuals per 1000 ha, whereas the ecological density ranged from 0.01 to 17.72
individuals per 1000 ha of forests in particular ecoregion in south-west Poland
(based on the average from 2001-2020). The pattern of population growth in the
whole of Poland was similar to that in Lower Silesia. Up to 1987 mouflons were
restricted in Poland to Sudety Mts. and Swictokrzyskie Mts. In the subsequent
years, more and more mouflons were successfully introduced in other parts of the
country. However, at the beginning of the 21st century, 2/3 of mouflons still occur-
red in the Sudety Mts. The remaining mouflons live in isolated and small popula-
tions in the following provinces: Kujawsko-Pomorskie, Opolskie, Podkarpackie,
Kieleckie, Pomorskie, Warminsko-Mazurskie, and Wielkopolskie. The population
in south-west Poland comprise therefore about half of that in the whole of Poland,
but merely 8.6 % of the population in the Czech Republic, and 1.5% of the global
population. A total of 3584 mouflons were shot in south-west Poland in 1981—
2019. In 1981-1989, only 17 individuals were harvested, whereas 235 in 1990—
1999, 1002 in 2000-2009, and 2277 in 2010-2019. Most harvested animals origi-
nated from Walbrzych (n = 3525), much less from Legnica (n = 74) and Opole
(n=40) hunting regions.
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JAunamika ynceabHOCTI My(ioHa (Ovis aries musimon) Ha iBJAEHHOMY 3aX0/i
Houbmi nporsirom 1981-2020 pokis

I'kerosxk Komiii

PesroMe. BukopucroByroun maHi MUCIMBCHKHX TpodeiB, IpoaHANi30BaHO IPOCTOPOBO-YACOBI 3MiHH IIiJIb-
HoCTi momysAnii Mydona mpotsrom 1981-2020 pp. Ha TepuTopii miBxeHHO-3axixHOT [Tombi (29 358 kM2, 3
Hix 8411 km? 7icis). Ha miBrenromy 3axoxi Homemi Mydon 6ys inTpogykoBanmii y 1902 p. Y 1925 p. mo-
myssiig 3pocna 3 5 1o 134 ocobun, a B 1939 pomi nocsarna 1100 ocobun. 3 1950-x go 1972 p. nomysmsawis
MyioHa Ha niBaeHHOMY 3axo/i [lonbmn xonmuBanacs Ha piBHI 200 ocobuH. 3 TOro yacy BOHA movaja 3MEH-
LIyBaTHUCS, TOCATHYBIIN CBOT0 MiHIMyMY (36 ocobun) npubnusno B 1981 pomi. [Ipotarom HacTynmHux 1981—
1990 poxiB momymstist 3pocia 1o 219 oco6uH, a 1o 2001 poky — 1o 576 ocobun. Lle excrioHeHIianbHE 3pO-
ctanHs TpuBaIo 10 2011 p., KoM BOHA JOCATIIa CBOTO APYTroro Makcumymy (nepumii pa3 1100 ocobun 6yB y
1939 p.), konuBarouuck Ha piBHi 1400—1500 ocobun m0 2016 p. MakcuManbsHOI uncenbHOCTI 1478 ocoOuH
nocsrayTo y 2016 p. YV HacTymnHI poKH BOHA 3HOBY IOYaja 3HIKYBAaTHCS, TOCATHYBIIN PiBHS 1215 ocobuH y
2019 p. 3aranpHa mieHiCTs HOMyIALii kKomuBanacs Big 0,01 mo 7,02 oco6un Ha 1000 ra, Toxi K eKoJIoTiuyHA
mrinpHicTs KonmuBanacs Bifg 0,01 go 17,72 ocobun Ha 1000 ra ticiB y KOHKPETHOMY €KOPETiOHI Ha MiBAEHHO-
My 3axofi [Toxpmni (Ha ocHOBI cepenHboro nokasHuka 3a 2001-2020 poku). XapakTep 3pOCTaHHS HOMYJIALIT
y Bciii [Toapmi OyB moaibHuUM 110 TOTO, 0 cnocTepiraBes y Hukwiit Cinesii. [lo 1987 p. myduonu B [Tonpmmi
Oymu 3ocepemkeri B Cynerax i CBEHTOKIINCHKUX ropax. Y HACTYIHI POKH Bce Ourblne i Guibie MyQIoHiB
YCHIIIHO iIHTPOAYKYBAJIH B iHIINX YacTHHAX Kpaiau. OxHak Ha moyatky XXI cr. B CymeTchkux ropax Bce e
Menikaio 2/3 mydoHniB. Pemra MydiIoHiB )KHBYTh 130750BaHUMH | HEBEIMKAMHU MOMYISIISIMA B HACTYITHHX
BoeBozcTBax: KysBcbko-IlomopcskoMy, OmnonbscbkoMy, Ilinkapnarcekomy, Kernermpkomy, Ilomopcekomy,
Bapwmincpko-Mazypcskomy Ta BennkononscpkoMy. Takum 4HHOM, TOMYIIALiS My(JIOHIB y HiBICHHO-CXiTHIN
IMonbmi craHOBUTH OMM3BKO MONOBHHM HaceneHHs Beiel [lompmmi, ane mame 8,6% nomysmsinii Yeckkoi Peciry-
6miku i 1,5% cBiToBOI momymawii. 3aranom 3584 mydaoHiB Oyno BiACTpiNsIHO Ha miBAeHHOMY 3axoai ITompmi
mpotsroM 1981-2019 pokis. ¥ 1981-1989 pokax Oymno BmosnsoBaHo juiie 17 ocobus, y 1990-1999 pokax —
235, y 20002009 pokax — 1002, a B 2010-2019 pokax — 2277. BinbIicTh 100yTUX TBApUH MOXOHTH 3
Ban6xuxcekoro (n = 3525); 3HauHo MeHme 3 Jlernunpkoro (n = 74) ta Ononbebkoro (n = 40) MUCITUBCEKUX
perioniB. [Toabcpka momysinis owiHETHCS pHOIH3HO B 3000 0cOOHH.

Knio4oBi cimoBa: ekosorist IMKOi IpUpOIH, IMHAMIKA TOMYJIALIH, iHTPOIYKOBaHI BUIIH.

Introduction

The mouflon Ovis aries musimon is one of the three representatives of the family Bovidae in
Poland. Its natural range is restricted to the Lesser Caucasus (eastern Turkey, Armenia, and Azerbai-
jan) and the Zagros Mts. in Iran. However, since the Neolithic, it has been domesticated and/or in-
troduced to many places in Europe. The introduced mouflons were regarded as a subspecies of the
wild mouflon (Ovis gmelini), but today they are considered as feral descendants of the domestic
sheep Ovis aries [Gentry et al. 2004].

In 1902, the mouflon was introduced in the Sudety Mts. (Lower Silesia, Poland), from a stock
that originated from Sardinia and Corsica [Pax 1925]. A rationale for this introduction was hunting.
After several repeated introductions, the mouflon has established viable populations in some regions
of Poland, so that at the beginning of the 21st century, there were c. 3000 individuals. Most of them
(68%) occur in Lower Silesia, south-west Poland [Nasiadka et al. 2015, 2021].

Although the mouflon is an attractive and highly valued game animal, its population should be
regularly monitored to prevent the species from degeneration [Bobek ez al. 2014]. If it reaches a too
high level of population density, it may cause some damage to the natural environment [Szczg$niak
2011], which can be especially acute in natural areas, such as national parks, landscape parks or
nature reserves.

This paper presents data on the development of the mouflon population in south-west Poland
from its first introduction in 1902 until 2020, with a year-to-year analysis of spatial and temporal
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changes between1981 and 2020. A more detailed analysis is applied here compared to other studies,
as numbers are given for each year and for each hunting district.

Study area

The study area comprised two provinces (actual voivodships) in south-west Poland, i.e. Opole
Province (Wojewddztwo Opolskie) and Lower Silesia Province (Wojewddztwo Dolnoslaskie).
These include the following hunting regions (former voivodships as of 1975-1999): Opole,
Wroctaw, Legnica, Walbrzych, and Jelenia Gora. Nowadays, the Opole hunting region is entirely
located within the Opole Province, while the four other hunting regions are located within the Lower
Silesia Province. Opole, Wroctaw, and Legnica hunting regions are basically lowlands, while there
are mountains in the southern parts of the Watbrzych and Jelenia Gora hunting regions.

The total surface area of such defined study area is 29 358 km”, which constitutes 9.4% of Po-
land’s surface area. The land is located almost entirely within the Odra drainage system. Forests
occupy 8411 km’, i.e. 28.6% of the study area. There are 42 districts, 240 counties (gminas), 127
towns and 3406 villages. The number of people living in this area was 3.87 million in 2020.

Each hunting region is covered with a net of hunting districts (Fig. 1). Although all hunting dis-
tricts include both forested and arable grounds, the proportion between them varies (Fig. 2). There
are also meadows and pastures, human settlements (towns and villages), rivers and water bodies,
waste and industry areas in each hunting district.

The average annual air temperature in the lowlands in south-west Poland is 10.6°C, for the Su-
deten Mts is 9.0°C (the average for Poland is 9.9°C). This average has increased form 7.6°C in 1981—
1990 to 9.3°C in 2020 (0.29°C per 10 years) [IMiGW PIB 2021]. The long-term (1901-2000) aver-
age precipitation for Wroctaw is 583 mm per annum (in the Sudeten Mts. the average is doubled).
The amount of rainfall may greatly vary from year to year (318—892 mm) [Dubicka et al. 2002]. In
the first half of the 20th century, the rainfall was above the long-term average in most decades (ex-
cept for 1901-1910); while in the second half of 20th century, the rainfall was below the long-term
average (583 mm) in most decades (except for the years 1971-1980) [Dubicka et al. 2002]. In south-
west Poland, snow cover lasts for 30—40 days per year in the lowlands, 40—50 days in the uplands,
and 70-80 days in the mountains. In 1981-2020, the most snowy winters were in 2005-2006 and
2009-2010, whereas the least snowy winters were in two successive winters between 1988—1990
and 20062008 [Czarnecka 2012; Kopij & Panek 2016: Kopij 2022].

1600’

Fig. 1. The study area in
south-west Poland divi-
ded into hunting districts,
5 hunting regions and
19 ecoregions.
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CHIPKEHHS,  IIBICHHUMN
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5000 .
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3axoni Ilompmi y 2020
poui.
Material and Methods

This study is based on records from the years 1981-2020 kept by the Polish Hunting Associa-
tion Research Station in Czempin near Poznan. Records refer to the number of mouflons harvested
(hunting bags) and the number of these estimated (quotas) for each hunting district (hunting ground,
management area) located in south-west Poland, i.e. in five hunting regions (HR): Opole, Wroclaw,
Watbrzych, Legnica, and Jelenia Gora.

In the entire period of 19802020, estimations were based on the same rules as applied to other
game mammals in south-west Poland [Kopij 2022, 2023; Kopij & Panek 2016]. At the beginning of
spring of each year, members of a hunting club of a given hunting district and staff of forest districts
located within this hunting district attempted to estimate the numbers of mouflons in their respective
hunting district. This estimation was based on direct field observations conducted throughout the
year in a given hunting district, as well as on the subjective opinions of experts.

During drive counts, forest compartments were selected for a survey. Such compartments cover
about 10% of the surface area of a given hunting region. Each selected compartment was surrounded
by observers, who were spaced from one another at a distance of 50-100 m, so that visual contact
was maintained. The observers on three sides were stationary, while those on the remaining side
moved inside the compartment, ‘combing’ the whole area of this compartment. All observers rec-
orded all mouflons passing through the line of observers on their right side only, and the observers
recorded all mouflons entering or leaving the surveyed compartment [Zalewski et al. 2018]. Obser-
vations were analysed, summarised and assumed as estimations.

According to the Polish Hunting Code, male mouflons can be hunted from 1 October to the end
of February, females and young mouflons from 1 October to 15 January (Dz. U. 2020.1683).

For each hunting district, the following parameters were calculated: the total surface area (in-
cluding towns, villages, and roads), the percentage of arable land cover, and the percentage of forest
cover. These calculations were made by the Polish Hunting Associations and were continually up-
dated if any changes in the land use structure took place.

Harvested numbers are expressed as the total number of mouflons shot in a given hunting dis-
trict in given hunting seasons. Each hunting season begins on 1 April and ends on 31 March of the
next year.
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Results and Discussion

In south-west Poland, the mouflon occurs in Lower Silesia and Opole Silesia provinces. In
Lower Silesia, it occurs in the Sudety Mts. and at five isolated sites in the lowlands: 1) 31/36 hunting
districts in Legnica Hunting Region (HR); 2) 8 hunting district in Legnica HR; 3) 69 hunting district
south-east of Legnica; 4) 32/51 hunting districts near Bolestawiec in Jelenia Gora HR; 5) 4/5 hunting
districts in Dolnoslgskie Forests in Jelenia Gora HR (Figs. 3—4). To date, no mouflons were intro-
duced to Wroctaw HR in Lower Silesia.

No mouflons occurred in Opole Silesia (Opole Hunting Region) before 2010 [Kopij, 1996,
2017; Kopij et al. 2015]. In 2003, mouflons were introduced to the Opawskie Mts. in the southern
part of this region (Prudnik Forests Inspectorate). In 2011-2020, some individuals came to the
Opawskie Mts. from the Czech Republic and with the introduced animals they have established a
small population near Trzebinia (109 hunting district in Opole HR).

In the same decade, seven animals have been introduced to Chelm Hill around St Anna Mt. in
the eastern part of Opole HR (90/91 hunting districts). In 2017, several mouflons were kept in an
enclosure in Gtubczycki Forest near Glubczyce. These animals are intended to be released to this
forest and to the eastern part of the Opawskie Mts. (Mokre and Opawice forest districts).

STATUS ot HARVEST
2001-2010 y

2001-2010

HARVEST

STATUS
2011-2020

2011-2020

Fig. 3. Estimated mean number (maps in left column) and the number of harvested (maps in right column) mouflons
in particular hunting districts in south-west Poland in 2001-2010 and 2011-2020.

Puc. 3. Po3paxyHkoBa cepeqHsi YMCEIbHICTh (KapTH B JIBil KOJOHIII) Ta KUIBKICTh 10OYTHX My(QIIOHIB (KapTH B mpa-
Biif KOJIOHIII) B OKpEMUX MHCIIMBCHKUX paifoHax Ha miBaeHHoMy 3axoai [Tomsii npotsrom 2001-2010 ta 2011-2020
POKiB.



176

s

STATUS
2001-2020

ABUNDANCE
O1s
(Oe6-10
O11-15
Q1620
@21-25
O26-30
@31-35
@ 36-40
@s145
@ 4650

@50

HARVEST 1600
2001-2020

1530"
1500"

5100

ABUNDANCE
O1s
Os10
O11-15
Q16-20
@215 G 5030°
O 26-30
@313
@ 35490
@145
@ 4550
@ 50

1600°
POPULATION TRENDS
2001-2020

CHANGES IN
ABUNDANCE
A >100%

A >51.100%
A >21-50%

Grzegorz Kopij

Fig. 4. Total abundance and popula-
tion trends of mouflons in particular
hunting districts in  south-west
Poland in 2001-2020.
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Table 1. Population densities (individuals per 1000 ha) of the mouflon (average from 2001-2020). Symbols in the
first column (C, E, F, ...) refer to those in Fig. 1. Ecological density refers to the number of harvested mouflons/1000
ha of forest, whereas the crude density refers to the number of harvested mouflons/1000 ha of the total surface area

Tabmum 1. IineHicTs momymsawiii (ocobun Ha 1000 ra) myduona (cepente 3a 2001-2020 pp.). CumBonu B mepuiit
xononui (C, E, F, ...) BinnoBigaioTs gaHuM Ha puc. 1. Exonoriuna minbHICTh 03HAYa€ KUIBKICTh JOOYTHX MY(IIOHIB
Ha 1000 ra micy, Tofi siK 3arajbHa MTbHICTh — KUIbKiCTh 100yTHX MyduoHiB Ha 1000 ra 3aranpHOI ruromi

# |Region Hunting districts Surface area [ha] % Popul. density

general | forests | forests | ecol. | crude

Jelenia Gora Hunting Region

C  West Sudeten Mts. 54,55, 66,71, 78, 80 28332 20249 71.5 0.01 0.01
Legnica Hunting Region

E  Southern (hills) part 62,67,69,71,72,78 29 400 3754 12.8 0.16 0.02
Walbrzych Hunting Region

F  Sudeten Upland 6,7,21,31, 38,39 26 700 3730 14.0 0.11 0.01

G Middle Sudeten Mts. 10, 18, 23, 25, 28, 30 26715 10576 39.6 1772 7.02

H East Sudeten Mts. 54,67, 69, 70, 72, 82 16 191 9491 58.6 0.09 0.05
Opole Hunting Region

P Eastern part of the Opole 82, 83,91, 123, 126, 129 41259 20721 50.2 0.02 0.01
Province

T  Glubcezyce Plateau 105, 109, 132, 133, 138, 146 34 320 2258 6.6 6.04 0.26

The crude population density ranged from 0.01 to 7.02 individuals per 1000 ha, whereas the
ecological density ranged from 0.01 to 17.72 individuals per 1000 ha of forests in particular ecore-
gion in south-west Poland (Table 1).

In south-west Poland, the mouflon was introduced in 1902: five individuals were released in the
Sowie Mts. [Pax 1925]. By 1915, this stock had increased to 4 rams and 16 ewes [Pax, 1925]. In
1920, 6 individuals were also introduced to the Karkonosze Mts. There were at least six additional
introductions in the Sudety Mts. until 1945 [Kopij 2017]. As a result, the population increased to
134 individuals in 1925 [Pax 1925], reaching its maximum in 1939, i.e. 1100 individuals according
to Nowak [1968], but only 200-300 individuals according to Nasiadka et al. [2021]. The number of
1100 individuals given for the year 1951 [Szczepkowski, 1951a-b] is evidently an error. Graczyk
and Bereszynski [1992] estimated the number at 350-380 individuals in 1948, while Nowak [1968]
estimated the number at 180-200 individuals in 1955. It looks as if Szczepkowski [1951a-b] as-
sumed that the number from 1939 remained at the same level until 1951. However, due to illegal
hunting, the population decreased during the Second World War, with only 350-380 animals record-
ed in 1948 [Graczyk & Bereszynski 1992].

From the 1950s until 1972, the mouflon population in south-west Poland fluctuated around
200 individuals [Nowak 1968; Kopij 2017), and later it began to decrease, reaching its minimum
(36 individuals) around the year 1981 (Fig. 5). The population decreased, therefore, to the level of
the early 1920s. However, in 1981-1990, the population recovered to 219 individuals, and to 576
individuals by the year 2001. This exponential growth continued until 2011, when it reached its sec-
ond (the first one with 1100 individuals was in 1939) maximum, fluctuating around 14001500 indi-
viduals until 2016. The maximum number of 1478 individuals was reached in 2016. In the following
years, it began to decline again, reaching the level of 1215 individuals in 2019 (Figs 5-6).

This general growth pattern in south-west Poland was especially evident in the Watbrzych HR.
There were only 20 mouflons in 1981. The population gradually increased until it reached c. 1300
animals in 2016, then it began to decrease, reaching a level of 1052 individuals in 2019 (Fig. 5). In
Jelenia Géra HR, the population increased from 16 individuals in 1981 to 99 individuals in 1999,
and then it began to decrease to 12 individuals in 2001. It again increased to 105 individuals in 2013,
and again decreased to 52 individuals in 2019. In Legnica HR, only 8 animals were introduced in
1990, the population increased to 99 in 2005 and to 167 in 2015, and then it decreased to 99 in 2019.
In Opole HR, 12 mouflons were introduced in 2002, the herd increased to 39 in 2009 and then began
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to decrease, reaching the initial number 12 in 2019 (Fig. 5). The rapid increase of the mouflon popu-
lations in 2001-2020 was evidenced in most hunting districts (see Fig. 4).
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Fig. 5. Changes in the number of estimated and harvested mouflons in particular hunting regions (above) and in the
whole of south-west Poland (below) in 1981-2020.

Puc. 5. 3minn KinpKoCTi 00JIiKOBaHMX Ta JOOYTHX My(JIOHIB B OKpEMUX MHCIHBCHKUX perioHax (Bropi) Ta B IiJioMy
Ha niBeHHOMY 3axo/i [loxpmi (BHU3Y) mpoTsarom 1981-2020 pp.
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Fig. 6. Population dynamics of the mouflons (number of estimated individuals) in south-west Poland from its first
introduction in 1902 to 2019. Arrows indicate introductions (after [Kopij 2017], with minor modifications).

Puc. 6. [lnnamika uncenpHOCTI My(IioHa (KiIBbKICTh 00JIIKOBaHHX O0COOMH) Ha miBAeHHOMY 3axoxi [Toxibmi 3 MoMeH-
Ty Horo mepmoi inTpoaykuii B 1902-2019 pp. Crpinkamu BkazaHo iHTpoxaykuii (3a [Kopij 2017], 3 HeBenukuMuU
3MiHAMH).

In total, 3584 mouflons were shot in south-west Poland in 1981-2019. In 1981-1989, only
17 individuals were harvested, whereas 235 in 1990-1999, 1002 in 2000-2009, and 2277 in
2010-2019. Most harvested animals originated from Walbrzych (n = 3525), much less from the
Legnica (n = 74) and Opole (n = 40) hunting regions (see: Fig. 5).

The global population size of clear mouflons is over 100 000, with 90% of the population in Eu-
rope, mainly in the Czech Republic (17 500), Germany (15 600) and Hungary (11 000) [Macdonald
& Barrett 2001]. The Polish population is estimated at approximately 3 000 animals (Nasiadka et al.
2021]. The remaining mouflons live in isolated and small populations in the following provinces:
Kujawsko-Pomorskie, Opolskie, Podkarpackie, Kieleckie, Pomorskie, Warminsko-Mazurskie, and
Wielkopolskie. The population in south-west Poland comprises therefore about half of that in the
whole of Poland, but merely 8.6% of the population in the Czech Republic, and 1.5% of the global
population.

In this study, the numbers of mouflons are based on hunting bags statistics and quotas. These
numbers are slightly different from those given by Nowakowski et al. [2007]. They have counted
1447 (806 rams and 641 ewes) and 1324 mouflons in 2005 and 2007, respectively [Nowakowski et
al. 2007]. In 2005, mouflons reached the highest population density in the following forests inspec-
torates: 10 ind./100 ha in Watbrzych, 6 ind./100 ha in Jugéw and Bardo, 4 ind./100 ha in Swidnica
and Jawor, and 3 ind./100 ha in Ladek Zdrdj. Much lower population density was recorded in
Szklarska Poreba, Kamienna Goéra and Duszniki Zdréj (1-2 ind./100 ha) and Ziotoryja (<11 ind./100
ha) [Nowakowski et al. 2009].

Bobek et al. [2014] recorded similar numbers. They have estimated the Silesian population in
2014 at c. 2000 individuals, with 2/3 in the Sudety Mts. The main populations in the Sudety Mts.
were recorded in the Sowie/Bardzkie Mts. (c.1000 ind.), Walbrzyskie/Kamienne Mts. (c. 500 ind.),
Kaczawskie Mts. (c. 350 ind.), Snieznik/Bialskie/Ztote Mts. (c. 100 ind.), Stotowe Mts. (64 ind.),
and Karkonosze Mts. (50-70 ind.).

The pattern of population growth in the whole of Poland was similar to that in Lower Silesia.
Up to 1987 mouflons were restricted in Poland to the Sudety Mts. and Swigtokrzyskie Mts. [Kup-
czynski 1975; Pucek & Raczynski 1983; Pucek 1984]. In the subsequent years, more and more
mouflons were successfully introduced in other parts of the country.
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However, at the beginning of the 21st century, 2/3 of muflons still occurred in the Sudety Mts.
From 1954 to 1972, the population increased from c. 50 to ¢. 100 individuals. From 1972 to 1987, it
increased to c. 500 ind., reaching c. 1500 ind. in 1993-2002 and further increasing to c. 2800 ind. by
2007, and 2901 ind. by 2014. In 1982-2014, populations increased in all mountains of the Sudety,
except for the Karkonosze Mts., where the population decreased, and the Kaczawskie Mts. where it
fluctuated [Nasiadka et al., 2021].

There are several factors affecting the population size of mouflons in south-west Poland. Snowy
winters and low winter temperature in mountains may cause high mortality especially among young
animals. However, mouflons often migrate to lower parts of mountains in winter feeding on cultivat-
ed plants in arable lands. Lambs may be killed by foxes, racoon dogs, and stray dogs. Poaching may
be a problem in some regions. Lack of protection and supplementary feeding in winter may contrib-
ute to low survival rates. Diseases and parasites can also play an important role. Mouflons may be-
come a source of Lyme disease and salmonella infections in pets and farm animals [Glinski & Zmu-
da 2021]. They are also reservoirs of numerous parasites. The following endoparasites were recorded
in mouflons living in Poland: Cystocaulus nigrescens, Dicrocoelium dendriticum, Dictyocaulus
filaria, Dictyocaulus viviparus, Muellerius capillaris, Neoascaris sp., Protostrongylus kochi, Stron-
gyloides sp., Trichocephalus sp., Trichostrongylus sp., and Trichuris ovis [Soltysiak & Bartczak
1991; Bartczak & Okulewicz 2014; Balicka-Ramisz ef al. 2017; Pacon 1994; Pacon et al. 2007].

For proper management, information on diet composition, niche breath and its overlap with oth-
er ungulates are necessary for assessing carrying capacity in the context of the guild of other ungu-
lates, especially the red deer Cervus elaphus. In the same time, reliable population estimates of
mouflons and other ungulate species is required, as well as proper assessment of the food base. The
mouflon is a variable grazer, feeding on a wide range of plants. Marchend et al. [2013] listed
661 plant species consumed by the mouflon and calculated their overall diet composition as follow:
grass—35%, forbs—24%, shrubs—16%, other—25%. If too much grass biomass is present in the
mouflon’s diet, it may indicate food shortage in the habitat [Bobek ez al. 2014]. If excessive density
is reached by mouflons or/and other ungulate species, the herd must be reduced or the habitat must
be enriched (e.g. by clear cutting) and improved by supplementary feeding. If the density remains
excessive for a prolonged time, the horns of rams often show abnormal growth. Sharp tips of abnor-
mally coiled horns may cause neck wounds and subsequently death of 4-5 years old animals [Bobek
et al. 2014; Wajdzik et al. 2014].

Mouflons may cause some damage to natural vegetation, decreasing local herb layer diversity
and causing local extinction of specialised forest and rupicolous plant species [Szcze$niak 2011].
This may be, therefore, a problem in some protected areas such as national parks and reserves, where
thermophilous forms of linden—maple forests and rupicolous habitats prevail. Mouflons should be
restricted or dislocated from such areas, as management of mouflons in natural habitats must not
collide with nature conservation.
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Abstract

The article presents the results of a 5-year study (2020-2024) of the state, limits of
availability and productivity of the forage base for populations of key species of
ungulates, as well as the determination of their optimal abundance (OA) in all five
forestry districts of Ukraine. The options for minimum and maximum values of the
food base of wild herbivores were fully surveyed and analysed. The following wild
game species were subject to a more comprehensive survey: European elk, red deer,
European roe deer, and wild boar. Alien species such as sika deer, mouflon, and
fallow deer were surveyed to a more limited extent. The limits (OA-min and OA-
max) of the acceptable total ungulate abundance depending on the productivity of
hunting grounds were determined. Calculations of the allowable population density
and the optimal abundance of ungulates depending on the quality score of the
grounds were made: from the least suitable to the best. The calculation of the OA
for the main species of ungulates in the hunting grounds of the five natural zones
gave the following results: 1) in the Polissia zone, OA-min 65.7k thousand ind.,
average 564.9 thousand ind., actual OA-fact 112.1 thousand ind, OA-fact 42.4 thou-
sand ind.; 2) in the Forest-Steppe zone, OA-min 81.3 thousand ind., OA-max 162.2
thousand ind., OA-fact 42.4 thousand ind.; 3) in the Steppe zone, OA-min (quality
score 4.0) 122.9 thousand ind., OA-max (quality score 1.5) 193.5 thousand ind.;
OA-fact 34.9 thousand ind.; 4) in the Carpathian zone OA-min (quality score 4.0)
55.5 thousand ind, OA-max (quality score 1.5) 142.3 thousand ind., OA-fact 50.5
thousand ind.; 5) in the Crimean zone, OA-min (quality score 4.0) 45.6 thousand
ind. and OA-opt (quality score 1.5) 138.8 thousand ind., OA-fact 7.3 thousand ind.
The actual OA increases in the order of Crimea (7.3) — Steppe (34.9) — Forest-
Steppe (42.4) — Carpathians (50.5) — Polissia (112.1 thousand individuals), i.e. it
changes, albeit gradually, by more than 15 times when moving from southern to
northern zones. Within each zone, transitions from a quality score of 4.0 to 1.5 give
an increase in OA by 3.5-4.0 times. The possibilities of a significant increase in the
optimal number of ungulates in the lands of each of the considered natural zones
(forestry and hunting districts) are shown, but only if fundamental changes in the
principles of hunting management are provided.
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@DaKTHYHA TA ONTUMAJIBLHA YNCEJbHICTh OCHOBHUX BHIiB PATHYHHUX B PO3pi3i
NPUPOIHMUX JICOMHUCIMBCHKUX 00s1acTell YKpaiHu

Irop Wleiirac, Irop I'yaux

Pesrome. HaBeneno migcymku 5-pignoro nocmimixenHs (2020-2024) craHy, Mex JOCTYIHOCTI Ta HPOXYKTUBHOCTI
KOPMOBOI 0a3u JUisl IOMYJIAL{iN KIIOYOBUX BH/IB PATHYHHUX, & TAKOXK BU3HAUCHHSI ONTHMAJIBHOI 1X uucenbHOCTI (OA =
optimal abundance) B po3pi3i ycix perioHiB Ta m'siTh JIICOMUCIUBChKUX obnactedt Ykpainu. [ToBHicTIO oOcTexeHi Ta
MpOaHaNi30BaHI BapiaHTH MiHIMaJIbHUX Ta MAKCUMAaJbHUX 3HAUYEHb KOPMOBOI 0a3u AUKUX POCIMHOIAHUX. Binbir mos-
HOMY OOCTE@KEHHIO MiJJIATald TaKi BUIM AUKHX MUCIUBCHKHX TBAPUH: JIOCh €BPOICHCHKHIA, OJICHb IUIIXETHHM, cCapHa
€BpoIIeiicbKa, CBUHS KA. BTbIl 0OMEXKEHO TOCIIHKEHO YYKOPiJIHI BHIH — OJICHb SMOHCHKUM, My()JIOH Ta JIaHb.
Busnaueno mexi (OA-min Ta OA-max) JOMYCTUMOI CyMapHOI BEIHMYMHH YHUCEIBHOCTI PATUYHHUX Y 3aJI€)KHOCTI Bij
NPOAYKTUBHOCTI MUCJIMBCHKUX YTifb. BUKOHaHO pO3paxyHKH AOMYCTUMOI LIIIBHOCTI HACENECHHS Ta ONTHMAJIBHOI YH-
CEJIbHOCTI PAaTUYHUX 3aJI€KHO BiJl OOHITETY Yrifib: BiJi MiHIMAJIbHO NPUAATHUX 10 Halikpamux. Pospaxynok OA nis
OCHOBHHUX BH/IIB PaTHYHUX HA TEPUTOPIi MUCIMBCHKUX YTiAb I1’STH MPUPOAHUX 30H AaB Taki pesynpratu: 1) y [lomi-
cbKiit 3001 OA-min — 65,7 tuc. oc., cepentst — 564,9 tuc. oc., hakruana OA-fact — 112,1 tuc. oc.; 2) y Jlicocreno-
Bilf mpuponiii 30Hi OA-min — 81,3 Trc. oc., OA-max — 162,2 tuc. oc., OA-fact — 42,4 tuc. oc.; 3) y Crenosiii 30-
Hi OA-min (i 6oHiTery 4,0) — 122,9 TrC 0C., OA-max (s 6onitery 1,5) — 193,5 tuc oc.; OA-fact — 34,9 tuc
oc.; 4) y 3oni Kapnar OA-min (s 6onitery 4,0) — 55,5 tuc. oc., OA-max (mns 6onirery 1,5) — 142.3 tuc. oc., OA-
fact — 50,5 tuc oc. 5) y Kpumcekiit 30au OA-min (anst 6onitery 4,0) — 45,6 Tuc. oc., OA-opt (ans 6onirery 1,5) —
138,8 Tuc. oc., OA-fact — 7,3 tuc. oc. ®akruuna OA Hapocrae B psiny Kpum (7,3) — Cren (34,9) — Jlicocren (42,4)
— Kapmnaru (50,5) — ITomices (112,1 Tuc. oc.), TOOTO 3MIHIOETHCS, X0U 1 ITOCTYIOBO, y OHAJ 15 pa3iB npu nepexo/i
BiJl MIBJICHHKX 10 MIBHIYHUX BapiaHTIB JICOPOCIMHHUX 30H. B Mexax KoHOI 30HM niepexoau Bia 6ouitery 4,0 10 1,5
narotb pict OA y 3,5-4,0 pasu. [TokazaHO MOXXIIMBOCTI 3HAYHOTO ITiABUIIEHHS ONTHMAJIBHOI YNCEIBHOCTI pATHYHUX B
YriUIX KOXKHOI 13 PO3MIIHYTHX MPUPOIHUX 30H (JICOMHCIUBCHKHX 00JacTell), MpoTe e MOMIIMBO JIUILIE 32 YMOBHU
KapAMHAJIBHHUX 3MiH B 3aca/1aX BEACHHS MUCIHMBCHKOIO FOCIIOAAPCTBA.

Kno4oBi ciioBa: MHUCIMBCHKE FOCIIONAPCTBO, PATUYHI, OOJIIKM YHCEIFHOCTI; JTICOMUCIMBCHKI 00J1acTi.

Beryn

Tema MOHITOPHHTY MHCIIMBCHKOI (hayHU 1 OIIIHKK €MHOCTI YTiJlb € OJHIEI0 3 KIFOYOBUX B CHC-
TeMi BEJCHHSI MUCIMBCHKOTO TOCHOAapcTBa. MUCIHBCEKE TOCIIONAPCTBO YKpaiHu — cdepa cycri-
JILHOTO BUPOOHUITBA, OararodyHKI[iOHaIbHA 010JI0TIYHA, MPUPOJIOOXOPOHHA Ta TOCTIOAAPChKA CHUC-
TeMa, sIKa y TaHUH KOHKPETHHUH MepioJl yacy XapaKTepPU3yeThCs TIEBHOIO HEBIIMOBIAHICTIO (haKTHU-
HOT BEJIMYWHHU HAsABHOTO (hayHICTHYHOTO pecypcy, TOOTO (DAaKTHYHOI YHCEIBHOCTI MHCIHUBCHKUX
TBapUH CEpeAHBOMY OOHITETY (IIOKA3HUKY SIKOCTi) MUCIMBCBKUX YTifb, HE3AJEXKHO Bifl PETiOHY i
JICOMUCIMBCHKOI o0acTi kpainu [Instruction... 2002; Sheihas 2013].

OcHOBa MHCITUBCHKOI (hayHu — ccaBIli psay ojeHenoaiOHux (Crviformes), BiloMi B yKpaiHCh-
Kii MHCITHBCBKIN siTepaTypi sk patuddi [Delehan et al. 2005], To6To mpeacTaBHUKK a caMe JIOCh
€BPONCHCHKHIA, OJICHb MUISXCTHHUH, OJICHb STIOHCHKHUN (TUIAMUCTHI), JTaHb 3BUYaliHa, capHa €BPO-
neficbKa (Ko3yJst), a TAKOXK CBUHS AWKa 1 6apaH My(iioH. Bes 1151 cykynmHICTh BUAIB MPENICTABIISE BCE
HasiBHE y CKiafi hayHu YKpainu BumoBe OaraTcTBo patuuHux [Zagorodniuk & Dykyy 2012].

DaKkTHYHA YUCETHHICTh MUCIHBCHKUX TBApWH, HE3AJICKHO BiJ MPUPOIHOI 30HATBHOCTI YKpai-
HHU, € PEe3yJNbTaTOM Jii HM3KH, OKPIM SIKOCTI yTiib, MO3UTHBHUX, & TAKOX HETaTUBHHUX, YNHHUKIB
[Bondarenko & Rizun 2016; Rizun & Bondarenko 2016]. Cnenudika Takoi nii, mo BIJIMBaE Ha
CTIMKICTh 1 YHCENBHICTh MOMYJLIii OCHOBHHX BHIIB MHCIUBCHKOI (payHU, BH3HAYAETHCS TPHOMA
rpynamMy YUHHUKIB — a010THYHUMU, O10THYHUMH Ta aHTPOIOreHHNMH. HeratuBHa i mo3uTuBHA il
YMHHHKIB BiI0yBa€eThCs Oe3nepepBHO — Oe3nocepe/IHhO ab0 OMocepeIKOBAaHO, OKPEMO YH CYKYITHO.
3MiHIOIOTECS (hi3MIHUHN 1 (Di310MOTIYHUI CTaH TBapUH, CTATCBO-BIKOBa CTPYKTypa momyismid. Lli
3MiHHU BIUIMBAIOTH HA IUIOAIOYICTH i CMEPTHICTh, 3aXBOPIOBAHICTh, IHTCHCUBHICTh CE30HHUX Mirpa-
Iil, o0 B KiHIIEBOMY Pe3yNbTaTi BU3HAYAE 3aTalbHUI CTaH 1 TEMIIM 3pOCTaHHs ab0 CrlagaHHs duce-
JIBHOCTI OKPEMOT'O MUCIIMBCHKOTO BH/Ty TBAPHHH Ta CYKYITHOCTI BHIB.
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Cepen BifoMUX (AKTOpPIiB UMHHUK KOPMHOCTI Ta 3aXUCHHUX BJIACTUBOCTEH YTiJb, Bifl KOTO 3a-
JISKUTH CKJIaJ Ta CTaH (ayHICTUUHHUX PECYpCiB perioHy, Moxe OyTu BU3HAYaJIbHUM Yy pasi BiICYT-
HOCTI HETaTHBHUX JIMITYIOUMX YHHHUKIB. O0’€M 3UMOBOI KOpMOBOi 0a3u, il KOpMOBa IIHHICTh Ta
SIKICTh JIOCTYIHHMX KOPMIB, a TAKOXK 3aXHCH1 BIACTUBOCTI YTi[lb Y MeKaxX PerioHy BU3HAYaIOTh CTPY-
KTypy Ta BUAOBUH CKJIaJ MICLIEBUX HOMYNALiN JUKIUX MUCIUBCHKUX 3BIPIB.

Cepen aHTpoOIOreHHUX (DaKTOpiB 3HAUHUM BIUIMB HAa OKpeMi MIKPOMOMYNALil AUKUX TBapuUH
(0CcO0IMBO KPYITHUX CCaBIIiB) MOXKYTh MaTH TEXHOTEHHA TpaHC(OpMaLlisi MiCIlb epeOyBaHHS ANYH-
HU Ta HEMPOAYKTUBHI BTPATH B Pe3yiIbTaTi HEPAIIOHAIEHOTO BEJICHHS IOCIIONapCTBa. Y pe3yibTari
0araTopiuHUX CIIOCTEPEKEHb Ta JaHWUX aHANli3y BIUIMBY, HETATHBHUMH JIIMITYIOUUMH (BaKkTOpamMH
BU3HAHI: cepesl OI0TMYHUX — XIJKALTBO BOBKIB, cepell aHTPOIIOT€HHNX — HE3aKOHHI ITOJIIOBaHHS
(6pakoHbEpCTBO). DAKTOPOM MO3UTHBHOI Jii BU3HAHA paIliOHaJIbHA CUCTeMa O10TEXHIYHUX 3aXOJIiB
(IpsMOTO Ta OMOCEPENKOBAHOTO BIUIUBY), SIKa MPEACTABICHA Y PO3IIMPEHOMY PETIOHATILHOMY Bapi-
aHTI SIK IPOTHUisl HETATUBY MEPILUX ABOX (aKTOPIB.

OxpeMuM, He BUBUCHUM Y AOCTATHIN Mipi (paKTOPOM HaA3BHUYAMHO HEraTHBHOI Jii Ha CTaH, MO-
CTyNaJbHUI PO3BUTOK Ta BEACHHSI JIICOBOI'O IOCMONAPCTBA 3arajoM (i HOro MUCIUBCHKOTO PECypey)
€ BCJICHHS aKTUBHHUX BIHCBKOBUX [ilf, 30kpeMa i y perioHi HallMX AOCIi/KEeHb. BIuuB BiifHM Ha
CTaH MOMYJISAIIA OIBIIOCTI BUIIB, 2 HATO BEITUKOPO3MIPHUX TBAPHUH, JI0 STKUX HAJICKATH 1 MUCITHB-
CBKI 3Bipi, € O4EBUAHO HETaTUBHUM [Zagorodniuk 2024].

Mera 11i€1 poO0TH — PO3pOOKa PEKOMEHIAIIN 100 ONTUMAIBHOT YHCEITHLHOCTI OCHOBHUX pa-
TUYHUX MUCIUBCBKHUX TBAPUH (JIOCh, OJICHI NUISXCTHHI i SIOHCHKUI, capHa, CBUHS, MY(QJIOH, JaHb)
3TiIHO OCHOBHHX HampsMiB «KOHIENIIii pO3BUTKY MUCIUBCHKOTO TOCIIOAPCTBA B YKpaiHi Ha mepi-
01 20212025 poku»' B pospisi periouis i icomMucnmBebKiX 308 [Instruction... 2002].

3arajabHuii CTaH Ta aHAJTI3 cCUTyaNii

Obcazu mucnuscbKux y2iob i MUCIUECLKUIL hOHO

3rigHo 3i 3BiTOM [lepkiicarentctBa Ykpainu (JJAJIPY), crienianbHO yIOBHOBaXEHOT'O IICHTpPA-
JTBHOTO OpraHy BUKOHABYOI BN 3 TIUTAHb JTICOBOTO 1 MUCIMBCHKOTO TOCIIOAPCTBA Ta TIOTIOBAHHS,
3a 2019 pik, mioma MHCIMBCHKUX YTifb B YKpaiHi, HaZaHUX B KOPHUCTYBaHHS MiANPUEMCTBAM,
yCTaHOBaM Ta OpraHizaiisiM, ctaHoBuTh 38,3 MiH ra (39,4 — y 2016 p.). Lle cknagae 63,4 % 3ara-
JbHOT TepuTopii KpaiHu (ISl MOpPIBHSHHSA, AepkaBHUH nicopuid poHm — 10,4 mutH T1a) [Novikov
2020; Khoyetskyi et al. 2022]. Lle Benuue3Ha teputopid. I3 Hux HamaHo: opraHizamisMm YTMP —
23,6 miH Tta abo 61,6 % Bix 3aranpHOl mioml yrifp; mignpuemcrBam JAJIPY — 4,0 muH ra
(10,4 %); xopucTyBauaM iHIIKUX (POPMHU BIACHOCTI (KIyOH, TpOMaJCHKi opranizarii) — 10,7 miH ra
(9,9 — y 2016 pomi) abo 27,9 % Bia 3arajibHOI IO MHUCIUBCHKUX YTib.

OcCHOBHa YacTHHA NIEPKABHOT'O MUCIUBCHKOTO (POHAY YKpaiHu — aOOpPHUTeHHI MUCIUBCHKI BH-
IIM TBApHH, IO epeOyBaIOTh Y CTaHI MPUPOIHOI BOMI Ta CKIAJAI0Th MUCITUBCHKHI Pecypc — OIHMH
i3 IPMPOIHUX pecypciB 3aralbHONEPKABHOTO 3HAYEHHS. HOr0 OXOPOHOI0, PETyIIOBAHHSIM UHCEb-
HOCTI, BiITBOPEHHSIM T4 BHKOPHCTAHHAM 3aHMAa€ThCsl MUCIMBChKE TOCIOIAPCTBO — cdepa CyCIib-
HOT'O BUPOOHHIITBA KpaiHK. TakuM YHHOM, OCHOBOIO ITiABHUIIECHHS ¢()EKTHUBHOCTI MUCIHBCHKOT rary-
31 Ma€ cTaTH 30UTBIICHHS BEIMYMHU Ta MiABUIIEHHS SKOCTI (PayHICTUYHOTO pecypey IIISXOM Hapo-
[IyBaHHS HE JIUIIE YACEIIbHOCTI MUCIIMBCHKHUX BUIB TBApHWH, ajie i po3mipiB ix g00yBaHHS, 32 yMO-
BH BJIOCKOHAJICHHS TIOMYILILIIHOT CTPYKTYPU MHUCIHUBCBKOTO (DOHITY.

3a yMOBH Be/ICHHS UBLTI30BAHOTO MHCIHBCHKOTO TOCIOAAPCTBA, KUTBKICHHIA CTaH Ta CTaTeBO-
BiKOBa CTPYKTypa aOOpUTeHHUX MOy AWKHUX 3BIpiB Ta NMTaXiB MOBUHHI BU3HAYATHCS CTaHOM
KOPMOBHX YMOB Ta SIKICTIO 3aXHCHHX OCOOJIMBOCTEH MICIIb MPOKUBAHHS TUKUX TBAPHH 33 MPHUITH-
MOM: 3a KpaIliX YMOB MPOKHBAaHHS — OiJIbIIIe TUKOTO TBapUHHOTO HacesneHHs [Bondarenko 1998].
@DakTUIHO XK TPSAMOT 3AISKHOCTI MIXK SIKICTIO BITYH3HSIHUX MHUCIHBCHKUX YT1b Ta YHCEIBHICTIO (a-
VHICTHYHOI CKJIAJOBOi MECIHBCHKOTO OiomieH03y He BusiBlieHO [Muzyka & Gonta 2020].

! Mpoext posnopsmxenns Kabinery Minictpis Yipainn «[Ipo cxBanenns KOHIEMIIi] PO3BHTKY MHCIHBCHKOIO TOC-
nojapcTsa B YkpaiHi Ha nepiox 2021-2025 poku».
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Axicmbs i kamezopii yinnocmi yzios

[opsin i3 6aratbMa (akTopamy, SKi IEBHUM YHHOM BIUIMBAIOTh Ha MUCIUBCHKUHA (DOHI SIK Ha
MPUPOJHUI pecypc 3arajJbHOAEPKaBHOTO 3HAUSHHS, BUSHAYAIBHY posib Y (opMyBaHHI Horo Benu-
YUHH Ta y 3a0e3NeUeHHI MepCIeKTUB HOT0 3pOCTaHHs IMOBHHHI BiJ[irpaBaTh OCHOBHI O10THYHI JiMi-
TYIO4i YNHHUKH BIUIUBY — CTaH KOPMOBHX Ta 3aXMCHHX YMOB MICIb ITPOXXHBAHHS JTUKHX TBapHH.
Came 1i (pakTopu MOBUHHI BU3HAYATH, NO-MIEpILE, KATETOPiIO IHHOCTI KOHKPETHOTO BULY YTillb, 1O-
Ipyre, K pe3ynabTar, CTPYKTYPY Ta KUIBKICHUH 3arallbHUM CTaH aOOpPHTeHHHUX MMOMYJISIINA 3BipiB Ta
TITaxiB, [0 MPOKUBAIOTH YU MOXKYTh IMPOXKUBATH TyT [Muzyka & Gonta 2020].

[MpuHIMTT BU3HAYSHHS KaTETOpii MIHHOCTI MIEBHOTO BHIY YTiJlb BiAMOBIAHO /10 Kiacy OOHITETY,
SIKUH TIOKJIAICHO Y OCHOBY KJacHQikaIlil yriik Mpu MpOBENESHHI MHCIHUBCHKOTO YHOPSAKYBaHHS,
BpaxoBye OCOOJIMBOCTI MOXJIMBOI Aii (paxkTopiB BILIMBY. P0o3poOneHHil aBTOPCHKUM KOJEKTHBOM
monasr 20 pokiB TOMy Tepliuii BUIMYCK «HacTaHOBH 3 yNOpSIKYBaHHS MHCIMBCHKUX YTinb, 20025
[Instruction... 2002], MOAITAB MUCITUBCHKI YTiIs, 3TiAHO IX IIHHOCTI, HA T'ATh OOHITeTiB. Jlo TIep-
11oro OOHITETY BBIMIIUIM MUCIUBCBKI YIiJas 3 JyXe JOOPUMH KOPMOBUMH Ta 3aXUCHUMH BJIACTUBO-
CTSMHU; A0 APYroro — 3 10OpUMH; 10 TPETHOI0 — i3 CEepeIHIMU; 1O YETBEPTOr0 — 3 MOTaHUMMU; 10
I'SITOTO — YTiIIs, HEe IPUAATHI IS TPOKUBAHHS IIEBHOTO BUIY TBAPUHH.

B ymoBax (QyHKIIIOHYBaHHS MHCJIMBCBKOI Taly3i BilOyBaeThCsl 3MiHA (hopMaTy JiMITYHOUOTO
BIUTMBY YHHHHUKIB Ha CTaH MMOMYJIALIA OCHOBHUX BHIIB MHCIMBCHKUX TBapuH. Ha (oHi HemoBuKopu-
CTaHHS €KOJIOT1YHOTO MOTEHILiaNy YyTib, JiMITyI0uy pojb BUKOHYIOTh: 3 OlIOTHUHMX (hakTOpiB —
XWKaITBO BOBKIB; 3 aHTPOIIOTCHHUX — HE3aKOHHI MOJIOBAHHS Ta HU3BKUH PiBEHb BEACHHS MHC-
TUBChKOTO rocronapersa [Sheihas 2013; Volokh 2016].

Inest BU3HAaYECHHS CTYNEHIO Jii JiMiTyI0unX (akTOpiB BIUIMBY Ha CTaH MOMYJISILIN AUKUX TBApUH
BHHUKJIA HE BUIAAKOBO. Y 0arathox (IOJIOHMX 332 YMOBaMH IMPOKMBAHHS) MHUCIUBCBKUX YT1IIAX
IIMKi TBAPHHU MOXYTD BiIaBaTH IM IepeBary (BUBOJUTH IOTOMCTBO, XapUyBaTUCs, IEPEXOBYBATH-
cs) abo irHopyBaTH iX. binbll Toro, Kpamii 3a KOPMOBUMH YMOBaMH YT/l 4acTO HE IPUBAOIIOI0Th
IMYUHY 32 Pi3HAX MPUYUH, YacTillle — Yepe3 HU3bKY iX 3aXUCHICTh. OCOOINBO YyTTEBUMH IO KOP-
MOBHX Ta 3aXHCHHX BJIACTHBOCTEH IEBHOT'O THITY JICOBHX MHUCIMBCHKUX YTifb OYBarOTh KPYIHI TBa-
puHU-IeHIpodary, y paioHi SKUX MepeBakaroTh ACPEBHI Ta YarapHUKOBI KOpMU — Jochk (Alces),
Bci Buu oneHiB (Cervus), y MEHIIIHN Mipi — cBUHS auka (Sus scrofa).

[IpuHIun BU3HAYEHHS KaTeropii LIHHOCTI, BIAMOBIAHO H Knacy OOHITETY MEBHOTO BUAY YTifb,
SIKMH TIOKJAJCHO y OCHOBY Kiacuikamii MUCIMBCBKUX YTiflb 332 KaTEropisiMH IIHHOCTI (KJIacaMu
OOHITETIB), IMiJ] YaC MPOBEJCHHS MUCIUBCHKOTO YIOPSAAKYBaHHS, BPAXOBYE JBI XapaKTepHi €KOJIOTi-
YHI 0COOIMBOCTI MOXIIHUBOI Aii (hakTopy BILTUBY. Ilepiia ocobauBicT — JIist KOKHOTO JIMITYIOUOTO
(akTopy, B MEpIILy Yepry MpUPOAHOI KOPMHOCTI Ta 3aXHCHOCTI, CTPOrO iHIUBiAyadbHA BiIHOCHO
MIEBHOT0 BHy TBapWHH. J[pyra — CTymiHb Jii (akTOpy BHU3HAYAETHCS IMEBHUMH MekaMH. BoHITeT
BH3HAYAE€ MOXKIIMBY IPOIYKTUBHICTB YTiib. 3TiIAHO 3 OOHITETOM, PO3PaXOBYETHCS TAKOK ONMTHMAIIb-
Ha UIUIBHICTh HaceneHHs (uucenbHicTh Ha 1000 Ta MUCIMBCBHKHX YTilb) Ta 3arajibHa ONTHMajbHA
YUCENHHICTh MUCIIMBCHKHUX TBAPHH (Ha BCIO TIIOILY YTi/Ib).

3rajiaHi MUCIIMBCHKI YTiAs MAlOTh HAMBHUIIY IPUPOAHY KaTEropilo IIHHOCTI Ta € HalHOIIbII I1e-
PCTICKTHBHUMH IJIsl BEICHHS MHCIMBCHKOTO T'OCIIOJAPCTBA B PO3PAXYHKY, B IEpITy 4epry, Ha poc-
JUHOIIHUX MHUCIUBCHKHX 3BipiB — BHIIB POIMHHU OJICHEBUX (JIOCS, OJICHS, capHy). 3 iHIIOro OOKY,
TIEPEBHIICHHS ONITUMAIILHOI IIIJTBHOCTI HACENICHHs BUKIIMKAE TICBHY JIICIBHUUY 3arpo3y — HEoOXiI-
HICTP 3a0e3neueHHs OI0TEXHIYHOTO 3aXHUCTy MOJOAHSAKAM MEpIIoi TPyNH BiKy, AJIS SKUX iCHye Haii-
OUTBIINI peaNbHUI PH3HK MOXIUBHIX TPOPIYHUX MOIMIKOIKECHb PATHIHUMH.

PeHTabenbHICTh MUCITMBCHKOTO TOCIIOAAPCTRBA BHUINA TaM, JIe BUIIMK piBeHb €PEKTHBHOCTI MHC-
JIMBCHKOTOCIOIAPCHKUX 3aX0[liB, K OXOPOHHHUX, TaK i 0i0TeXHIYHUX. BiacHi crocTepexkeHHs, 110
MiATBEPDKYIOTHCS aHATI30M JAEp>KaBHOI CTaTHCTUYHOI 3BITHOCTI, 30KpeMa: 10 «MOAEITBHUX)» 00Jac-
TAX, TAKOK BKa3yOTh HA MOXIJIMBOCTI O10TEXHIYHOT'O MOKpAIllaHHs KaTeropii IIHHOCTI yrins. B muc-
JIUBCHKUX TOCIOAAPCTBAX, JIC PErYISAPHO BUKOHYIOTHCSA Ol0TeXHIYHI 3aXxoau (y T.4. s 3a0e3mneucH-
Hs TOJIATKOT KOPMOBOT 0a3u JJisl TUKUX TBAPHH Y KPUTHUHUHN NEpiojT), KOHTPOIIOETHCS YUCEIbHICTh
XIDKaKiB, BEIEThCS CIIOCTEPEKEHHS 3a CaHITAPHUM CTaHOM YTijib, MPOBOJAUTHCS OOpoTHOa 3 Hesa-
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KOHHUMH IOJIOBaHHAMH, TPUMAIOTHCSI HA KOHTPOJIL 1HII1 aHTPOTIOT€HH1 YHHHUKH, 30KpeMa, peKpea-
LilfHe HaBaHTAXXEHHS, MOPAIOK 3aCTOCYBaHHS XIMIKaTIB Ta €KOJIOTIYHICTh BEACHHS CUTBCHKOTOCIIO-
JAPCHKOTO Ta JIICOBOTO TOCMOJAPCTB, MOKA3HUKH BEJACHHS MHUCIHUBCTBA (JOCSATHEHHS ONTHMAIBHUX
YUCENBHOCTEN Ta 00CSTiB BUKOPUCTAHHS MHUCIHMBCHKOTO PECypCy) 3HAaXOISAThCS Ha BHUILOMY PiBHI,
HIX y IHIIUX TOAIOHUX 33 IPUPOJIHUM HOTEHIIAIOM TOCIIOapCTBAX.

Jimimyroui yunnuku

ABTOpY HE TIEpUINK piK 3BEPTAIOTh yBary Ha TICHUH B3a€MHHI BIUIMB JIMITYIOUMX YHMHHUKIB
cepeloBHIIA (BCiX 1X ()YyHKI[IOHAIBHUX TPYI) HA CTaH PECYypCy MHUCIMBCHKOI (hayHH, a, OTXKE, HA 3a-
raJlbHAN CTaH MUCIUBCTBA. HeomHopa3oBo HaMu poOMIKCS CIIpoOM MaTeMaTUIHOTO OOTPYHTYBAHHS
PIBHIB 3aJIe)KHOCTEH IS TaKUX TPYI (DaKTOPIB: BIUIMBY XMXKaKiB (B IEpITy 4epry BOBKIB), HE3aKOH-
HUX TOJIIOBaHb (OpaKOHBEPCTBA), CTaHy KOPMOBOI 0a3u, XapakTepy BEeICHHS MUCIHUBCHKOTO IOCIIO-
JapCTBa Ta JESAKUX IHIIMX (PaKTOPiB HA PO3MIp MHCIHBCHKOTO PECypcy, a Mo CyTi — Ha e(heKTHB-
HICTh BEICHHS JICOMHCIIMBCHKOTO TOCIOAApCTBA. ByB BUKOHaHWI aHAai3 KOPENAIIMHHUX 3B'SI3KIiB
MIX MMOKa3HUKaMHU YHCEIFHOCTI Ta po3MipoM H00yBaHHS Pi3HUX BUIIB MUCIMBCHKHX TBApHH, 3 O[I-
HOTro 0OKY, Ta HEraTUBHUX YAHHUKIB BIUIUBY, 3 1HIIOTO OOKY.

CraTUCTUYHI XapaKTEPUCTUKH JTUCTIEPCIHHOTO Ta perpeciiiHOro aHaji3y MoKa3ylTh, 10 3 MHO-
XKUHU 010THYHUX (DaKTOPIB JIIMITYIOUUM HETATUBOM BOJIOAIIOTH XMXKAKH, 30KpEeMa BOBKH, a 3 aHTPO-
MMOTeHHUX — HE3aKOHHI MMOJTOBaHHS (OpaKOHBEPCTBO). [HTCHCHBHICTh (PAKTOPY XMXKAIlTBA MaTeMa-
TAYHO BU3HAYAJACs 4Yepe3 YHCEIbHICTh BOBKIB, @ TAKOXK PO3MIp iX BIACTPLIY, a OpPaKOHBEPCTBO —
yepes KUIbKICTh CKIIaJICHUX MPOTOKOJIB Ta KoH(pickoBaHoi 30poi. ¥ 2019 p. erepchkoro Ciryx00r0
MiANpUeEMCTB JlicoBoro rocrogapcetsa (10,4 % yriap kpainn) cknaneHo 2218 (77,6 % 3 ycix cknane-
HUX) (y 2016 pik — 2141) npoToKoJIiB HA MOPYITHHUKIB MPABHII MTOJIOBAHHS, IO CBIAYUTH PO TPO-
(eciiiHy MaCUBHICTb OLIBLIOCTI KOPUCTYBAYIB MUCIUBCHKUX YTifb.

BoBk, uncenbHicTh sikoro y 2019 porti B YkpaiHi carna 2150 ocobunu (1o0yto 814), BBaxKaeTh-
csl HallakTUBHIMMM (1 HalfHeOEe3MEeUHIIINM) XM)KAaKOM MHUCIHBCHKOI'O TOCIOAAPCTBA. Y KPUTHUHUN
JUIL MOTOo KEpTB 3UMOBHH Iepio] abioTHuHi (akToOpu MiF0Th HA IIOTO XM)KaKa HE TaK BiTYYTHO.
CHIroBe BKPHUTTS BHOCHTH BIJIIOBIMHI KOPEKTHUBH Y YCHIIIHICTh XMXKAITBA B CHUCTEMI «XIKaK—
JKEpTBa» (30KpeMa, BOBK—paTH4Hi). SIKI0 BaroBe HaBaHTA)KCHHS y BOBKA cTaHOBUTH 89114 r/em’,
10 y nocst — 440-570, ceuni — 900, capau — 600-720, a onens — 440-720 r/em’ [Sablina 1955].
TicHOoTa mapHUX 3B'SI3KIB YHCENHFHOCTI BOBKIB 3 YHCEIBHICTIO PATUYHUX MO YKpaiHi KoluBajacs B
Mexax (—0,902 ... —0,921), mo 3adikcyBano dakt 3HauHOi 3anexkHocTi [Sheihas 2021]. e miaTBep-
JIUB SIK aHaJIi3 BLIIOMY MO YKpaiHi, Tak i 3riflHO BUOpaHUX HAMHU CEMU MOJEIBHHUX 00JIacTel, B KO-
JKHIH 3 IKAX OpraHi30BaHO CiM JIOCBIHUX Ta OJJHE HAYKOBO-JIOCIITHE MUCIIMBCHKE FOCIIOIAPCTBO HA
0a3i MHCITMBCHKHUX YTiIb JCPKaBHUX ITiIITPUEMCTB JIICOBOTO TOCIIONAPCTBA.

KoedimienTn Kopemnsiii Mixk KiIbKICTIO KOH(ICKOBaHOT 30poi, 110 MoXxe OyTH OIIHKOI YHCIIa
PO3KPUTHX OpaKOHBEPCHKUX MOPYIICHD, Ta YHCEIBHICTIO MUCIMBCHKHX 3BIpiB CKIIANAB: AJIS OJCHS
nuaxetnoro —0,891, capau —0,892, cBuni aukoi —0,960 [Sheihas 2021]. 3HauHa TicHOTa 3B’S3KY
Jlaia miICTaBy 3a pe3ysibTaTaMU 1HIIOTO aHalli3y Ha OCHOBI 49-TH MacHUBiB CIIOCTEPEKEHD (3a MEPios
CEeMH POKIB Yy MeXaX CEeMH MOJCIBHHX o0JlacTed) moOymyBaTH MOZET AWHAMIKH YHUCETBHOCTI Ta
po3mipy noOyBaHHS TBapHwH. 3BHYAHO, Il MOJIEI HE MOTJIM BPaXxOBYBAaTH JMHAMIYHOI CHICIU(DIKH
¢iHaHCyBaHHS OIOTEXHIYHHX 3aXO/iB Ta (PYHKIIOHATBHUX 3MiH, IPUTAMaHHUX MHCIUBCBKOMY T'OC-
MOJAPCTBY, IO 3HAXOAUTHECA y CTaHI PO3BUTKY, TOMY BOHU OyJH PO3paxoOBaHi Ha MPOIeC HAKOIH-
YEeHHS MaTepially Ta Ha [TOJabIlle BIOCKOHAJICHHS METOIIB MOJICITIOBAHHS.

MeToau4Hi 3ayBakeHHsI

PosrnsHyTO MOCTiIOBHO MaHi A TaKuX OioreorpadiuyHuX 1 JiCOroCIOgapChbKUX TEPUTOPiaIhb-
HUX OJMHUIIb, SIK TEPUTOPIAEHO CKIAIOBHX JICOMUCINBCHKHUX oOJlacTel YKpaiHu:

1) [omickka mpupoHa 30Ha (y 3B 3Ky 3 HEOOXITHICTIO KapIUHAIBLHOTO CKOPOYEHHS 00’€MiB

OJTHOTHITHOTO 30HAIBHOTO iHPOPMAIIIfHOTO MaTepiaxy Ta YHUKHCHHS ITOBTOPIB, AaH1 HAHOIIbII
MIOBHO TIPEJICTaBIIeHI TYT caMe JUIs Li€l 30HN); HACTYITHI YOTHUPH TIPEJICTaBICHO y CKOPOUCHOMY
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(hopmarti, Takumu €: 2) JlicocrenoBa (IIpaBobepesxna ta JliBoGepexna), 3) Ctenosa ([liBHiuHa 1
IliBnenna), 4) Kapnatcoeka, 5) KpuMcbka npupojiHi 30HU.

JUis KOKHOT 3 IUX IPUPOJHUX 30H JOKJIAJHO OMHUCAHO JBa iH(popMaliiiHi O10ku: 1) BinoBig-

. . . . 2

HICTh BEJIMYMHNA MHUCIUBCHKOTO PECYPCY SKOJOTIYHOMY TOTeHIiary yrias [Muzyka & Gonta 20207,
2) ONITUMAIBHOT YHUCEITLHOCTI OCHOBHHX BHIIB PATUYHUX Y MPUPOIHIN 30HI.

[11aHoBe 3aBmaHHS — y3arajdbHEHHS 1H(QOpPMAIi MO0 ONTUMAIBLHOI YHCEIBHOCTI OCHOBHUX
BH/IIB PAaTUYHUX B YMOBax MPHUPOIHUX JIICOMHCIUBCHKUX OOJIACTEH, PO3paxyHOK iX ONTUMAIbHOL
YUCENBHOCTI, OLIIHIOBAHHS SIKOCTI MUCIMBCBHKHUX YTiJb MPUPOIHUX JIICOMUCIUBCHKUX obnacTel (Tu-
MOJIOTisl, OOHITYBaHHS, aHai3 KOPMOBUX, 3aXUCHUX SIKOCTEH yrib, BOA03a0e3NECUeHHs) B yCiX MpH-
POIHUX JTICOMUCIUBCHKUX 001acTAX YKpaiHH.

OcHOBHUM JTIOKyMeHTOM € «HacTaHoBa 3 ymopsaKyBaHHS MHCIUBCHKHX YTimby» [Instruction...
2002]. Ti enextponHi Komii € Ha calfiTax MHCIMBCTBO3HABYHX TabopaTopili (Hamp. B 3amopizbkoMy
yHiBepcuTeTi: moodle.znu.edu.ua), a 0CHOBOIO (3 TOBHUM BUKJIAJOM TaONHUIls 3 OOHITETAMH) € HAaKa3
JeprkaBHOTO KOMITeTy J1icoBOro rocrmoaapcrsa Ykpainu Ne 56 Big 21.06.2001 «IIpo 3aTBepmxeHHs
[Topsiaky TpOBENCHHS YIOPSIKYBaHHS MHCIMBCHKHMX YTilb» (3 mompaBkamu Bif 26.06.2006 Tta
21.03.2023), mo po3mimenwuii Ha caiiti BPY (zakon.rada.gov.ua).

OnTUMalbHI MUTFHOCTI HaceleHHs TBapuH (oc./1000 ra) BU3HAYaIMCs aBTOpaMu poOOTH Y Me-
JKaxX KaTeropid miHHOCTI (OOHITETIB) MUCITUBCHKUX YTillb JJIS OCHOBHUX MHCIHMBCHKUX BHUJIIB 3a3BU-
qaii 3a I’ ITHOANTBHOI0 CUCTEMOIO Y KOXKHIN JTICOMUCIUBCHKIN 00macTi Ykpainu. B sikocTi mincymko-
BOI OIIIHKHM IIIHHOCTI MHUCIIMBCHKHX YTiJlb BUKOPHUCTAaHO CyMH OOHITETIB, 0OpaxoBaHi JJIsi IIEBHOTO
BHJIy MUCITUBCHKHUX 3BIpiB (PaTUYHHX) B yCIX TUMAX, MIATHIIAX i BUIAX MHCIHUBCHKUX YTilb Y TaHIi
MUCIIUBCBKIH IpUpOIHii 30H1 (IPUPOIHIH JTICOMUCITUBCHKIM 001acTi).

1. IMosicbka npupoaHa 30HA

1.1. Beruuuna mucauecbkozo pecypcy ma nomeHnuyian y2iosb

[I1o6 BUKOHATH SIKICHUM MOPIBHSAIBHUN 30HAJIBHHN aHAJI3 KaTEropid IMIHHOCTI MHUCIUBCHKUX
YTiAb 3 PI3HUX PETIOHIB, B MEPIy Yepry — HaMOUIBII IIHHUX JIICOBUX HACA/KECHb PI3HOTO BIKY 3a
HasIBHOCTI MiJPOCTY, MiATICKY 1 yarapHU4YKiB, MU BUOKPEMMUJIH 3 M'SITH perioHaNbHUX Tabnuip «Ha-
ctaHoBu» [Instruction... 2002] ogny — Ilomicbky, ae 1 IpoBeNd HAHOUIBIT iHPOPMATHBHE BUKIA-
JICHHS «JTICOMHCIHMBCHKOI cutyariii» [Bondarenko 1998]. Busnauanucs: 3araiabpHi cyMapHi OOHITETH
Bcix BuszHaueHuX «HactanoBoroy» 36 (28 — Ilomiccs) BUIB MUCITUBCHKUX YTi/b, @ TAKOXK OOHITETH,
10 CTOCYIOTHCS JIMIIE JIICOBUX BUIIB yTifb (Tabn. 1-2). Pa3om i3 THM, HATYpHI OOJIIKOBI poOOTH Ta
MOPIBHSUIBHUIN aHAaJI3 JepyKaBHOI CTATUCTUYHOI 3BITHOCTI OCTAaHHIX POKIB y CEMH MOJEIBHHUX 00Ja-
cTiX (pO3MINIEHUX B YCIX MPUPOJHHUX 30HAX) BKa3ylOTh HA HEBIAMOBIIHICTh YHUCENBHOCTEH paTuy-
HUX (QaKTUYHOMY PETi0HAILHOMY TOTEHINANY YTiab. JIs mOpiBHAHHSI: MO0 XEpCOHCHKIH 00J1. B yMO-
Bax HaIlIBITyCTEJIBHOTO KIIIMAaTy JOCSITHYTO IIUTBHOCTEH HACEICHHS PaTUYHUX Ha ocTpoBi [Ixapwui-
ray BeJIMYHH, 1[0 He MaloTh co0i piBHUX B YkpaiHi [Volokh 2016; Sheihas 2023].

. . .o .3
1.2. Onmumansna yucenvnicmep pamuunux y Ilonicokiit 30ni

Po3paxyHOK onTHManbHOI YHCETHHOCTI OCHOBHUX BHUJIIB PATUYHUX Ta OLIHIOBAHHS SKOCTI MHUC-
JUBCBHKUX YTiAb (TUIOJNOTIA, OOHITYBAaHHS, aHATi3 KOPMOBHX, 3aXHCHHUX SIKOCTEH yTingh, BOI03a0e3-
TIEYCHHs1) TIPOBOJIUBCS B il mpupoHiit 30H1 2020 p. Lls 30Ha MOKpHUBa€e TEPUTOPii BOCHMH aJIMiHiC-
TpaTuBHHUX oOjactedi Ykpainu (BomuHcbka, JXutomupchka, KuiBcbka, JIbBiBChbKa, PiBHEHCHKA,
CyMcrka, XMenpHHLBKA, YepHIiTiBchKa 00JIacTi).

JJ1s1 OIIHKY ONTUMATBHOT YHCENFHOCTI PATUYHIX aBTOPaMU 3p00JIEHO TaKi OIiHKU:

2 ABTOpPH O3IIaH paHime o TeMy B HomoBii «[Ipo HEBiAMOBIAHICTS BETMUYMHN MICIHBCHKOTO PECYPCY KONO-
TiYHOMY TIOTEHIIIATY YTiIb», AKy Oyno nmpeactaBieHo Ha kKoH(epeHil «Bukmmrku XXI cTonmiTTs Ta iXHe BUPIIIEHHS Y
nicoBoMy KoMIuiekci it goBkimti» (7-9 sxoBtHs 2015 p., M. KuiB).

? Hazjani y npoIoBKeHH 1€l TeMH, Ha AYMKY aBTOpIB Ii€i Mpalli, Ba¥THBO MPOBECTH YTOYHEHHS MEK JTICOMHCITHB-
ChKUX 00siacTeil (MHUCIUBCHKUX TPUPOIHHUX 30H).


https://moodle.znu.edu.ua/pluginfile.php?file=/178453/mod_folder/content/0/2002_Nastanova_z_uporyad-nya_MU.pdf
https://zakon.rada.gov.ua/laws/show/z0771-01
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1) BU3HAYEHO IUIOLLY MUCIUBCBHKUX YTilb L€l 30HU, HA AKiH MPOXKUBAIOTH BKa3zaHi y «TexHiu-
HOMY 3aBJaHHI» AUKi TBapuHU. Ilnoma Mucnusebkux yrias Iomicskoi 300U cknanae 14,494 Tuc. ra,
3 HHX JIicoBUX yrigp — 4,360 muH ta (tabdmn. 3). Jlicucticts 300U cknagae 30,1%. 3aranbHa yncessb-
HICTBh TUKHMX PaTHYHUX TBApHH Y 30HI criocTepeskeHHs ckianae 112,1 tic. ocoOuH.

2) BU3HAYCHO TEPEIiK BUIIB PATHYHUX, JJIS SKUX OI[IHEHO ONTHMAaJIbHY YHCENbHICTh. Y Ilomi-
CBKill IpUPO/HIH 30HI OCHOBHY JICOMHCIMBCHKY POJb BiAIFPaOTh JIOCh, OJEHb LUIIXETHUHN Ta cap-
HAa, a TAKOXXK — CBUHSA. 3 IHTPOAYLIEHTIB HallBRXXJIMBIIIY POJIb Y NEPCIEKTUBI MUCIUBCHKOIO T'OCIO-
JapcTBa (BOJIbEPHE PO3BEIICHHS) BiAIrPalOTh OJICHb STIOHCHKHM, JIAHb Ta MY(IIOH.

Tabmmms 1. Kateropii miHHOCTI OKpeMUX MIATUITIB MUCIUBCEKUX YTiJb (3TiJHO 3 KJIacoM OoHiTeTy) y Mexax Iloiich-
KOI IPUPOJHOI 30HU

Table 1. Categories of value of certain subtypes of hunting grounds (according to the class of quality score) within
the Polissia natural zone

Tun mucnus- | [TigTum, BUI MUCITUBCHKHUX YTidb Alces Cervus | Capreolus Sus
CBKHUX YT11Ib alces elaphus | capreolus | scrofa
XBoitauit mic  Monoansku 1-1 rpynu BiKy 1 2 2 1
(cocHa, amuusd, MoJomHsAKH 2-1 FPyIH BiKy Ta CepeIHbOBIKOBI Ha-
MOJIpUHA) CaKEHHS:
3a HassBHOCTI MiAPOCTY, MiUTICKY Ta YarapHUIKIB 1 2 2 2
be3 migpocty, miamicKy Ta yarapHU4KiB 3 3 3 3
IIpucrturaroyi, cTUrIi Ta MepecTiiHi HacaHKEHHS:
3a HasBHOCTI IiAPOCTY, MiUTICKY Ta YarapHU4KiB 2 3 3 4
Bes migpocty, miamicky Ta 9arapHU4KiB 5 4 4 4
Pigxomices 4 4 4 4
CocHa 1o 60J0Ty 2 5 4 4
XBoitauit mic  Monoansku 1-1 rpynu BiKy 2 2 3
(amHa) MonogHsky 2-i rpynu BiKy Ta cepeIHbOBIKOBI Ha- 3 3 3
CaPKeHHS
Jlucrsnmii mic  Monoassku 1-1 rpymnu BiKy 1 2 2 1
Mononnsku 2-1 rpynu BiKy Ta cepeIHbOBIKOBI Ha-
CaDKeHHS:
3a HasIBHOCTI IiIPOCTY, Mi/UTICKY Ta YarapHU4KiB 1 2 2 2
Bes migpocry, miamicky Ta yarapHU4KiB 3 3 3 3
[Mpucrurarodi, CTUIII Ta MepecTiiHI HacaPKEHHS:
3a HassBHOCTI MiPOCTY, MiUTICKy Ta YarapHIYKiB 2 2 2 4
Bes migpocry, miamicky Ta yarapHU4KiB 5 5 5 4
Pinxouices 4 4 4 4
3mimanuit mic  MonoaHsku 1-1 rpymnu Biky 1 1 1 2
Mononnsku 2-1 rpynu BiKy Ta cepeIHbOBIKOBI Ha-
CaDKCHHSI:
3a HasgBHOCTI MiJPOCTY, MiMATICKY Ta YarapHUYKIB 1 2 2
Bes migpocty, miamicky Ta yarapHU4KiB 2 3 3 3
[IpucTHrarodi, CTUIII Ta HePECTiiiHI HaCaKSHHS:
3a HasgBHOCTI MiAPOCTY, Mi/UTICKY Ta YarapHUIKiB 2 3 3 4
be3 migpocty, miamicKy Ta 4arapHU4KiB 4 5 5 4
Pinkodicest 5 5 5 4
Bepesosi Ta xy0oBi rai y moHU335X - 2 2 2
JIucTsaHi HaCaPKEHHS Ha 3alUTaBHHX OCTPOBaX — 1 1 1
YarapHuku 2 2 2 2
[IpuponooxopoHHi KOMIUTEKCH* - 2 1 2;2

*V «HacranoBi» (2002) us kateropis ans [omices Biacytas. — [Ipum. pen.
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3) BU3HAYCHO MiHIMAILHY Ta MAaKCUMAaIIbHY BEIMYMHN ONTHMAIbHOI YHUCENBLHOCTI TUKUX PaTH-
YHUX JUIS BCI€T TUIOIII MUCITMBCHKHX yTiab [lomichkoi 30HU. [t po3paxyHKiB ONTHMAaIbHOI YHCEIb-
HOCTI OCHOBHHX paTnyHuX y Ilomicekii 30Hi (30KpeMa i capHH) BUKOPUCTaHO OaraTopidHi aBTOPCh-
ki cnocrepexenHs (1990-2020 pp.) [Gulyk & Orlov 2000] y MECIMBCHKHX TOCIIONAPCTBAX IIi€T 30-
HU Ta JOCTIKeHH iHmmX 30010riB [Khoyetsky 2013].

Jormyctumi Mexi MiHIMaITLHOT Ta cepeTHbOI BEIMYMH ONTUMAILHUX YHUCETBHOCTI Ta IMITBHOCTI
paTUYHUX B YTiUISX I1i€] 30HM BH3HAYAIOTHCS Yepe3 OLIHKKU OOHITEeTY: mpHu OoHiTeTi 4,0 — HU3BbKa
SIKICTh KOPMOBHX YMOB NPOXXKHBaHHsI Ta BUCOKUN THUCK HETaTHBHUX ()aKTOPIB BILUIUBY, NMPH OOHITE-
Ti 1,5 — BHCOKa SIKICTh KOPMOBHX YMOB NPOXKHBaHHs Ta HE3HAYHHU THUCK HETaTUBHHUX (HaKTOpIB
BIUTUBY). BiJNOBiqHI 3HAYEHHS MIUTBHOCTI HACEICHHS MUKUX PATHYHUX B YTiIIAX MOXYTh 3HAXO-
JUTHCS Y MEKax, 10 HaBe/IeHi B Ta0mutl (Tadi. 4).

CymapHa onTHMajbHa YHCENBbHICTh OCHOBHUX BUIIB patnyHux y [losickkid TpupoaHiid 30HI
cknanae: OA-min — 65,7 tuc. oc., cepenus — 564.,9 tuc. oc. (gaxtruno ne OA-max, ocKiIbkH 00-
HiTeT 1,5; mani 3 ypaxyBaHHSM MEPCICKTUB BUKOPHCTaHHSA My(IOHA, JTaHi i OJICHS ITUIAMHUCTOTO).
dakTHYHA YUCENBHICTh TUKUX PATHYHHUX TBapuH — 112,1 THC. oC.

Ta6muns 2. CymapHi 1aHi IIHHOCTI MUCIIMBCBKHX YTiNb y Mexax [lonicbkol mpupoiHoi 30HU

Table 2. Total data on the value of hunting grounds within the Polissia natural zone

THm MECIUBCHKUX YTi1b Alces alces | Cervus Capreolus Sus scrofa
elaphus capreolus

IMoniceka 30Ha, 3arajbpHUI OOHITET (CyMa OOHITETIB) 79 91 88 84

[Nomiceka 30Ha, OOHITET JIICOBUX YTiab (CyMa) 54 65 65 61

Tab6mums 3. JlicomucnuBepka xapakTepructuka [Tomicskol mpupogHoi 30HU YkpaiHu

Table 3. Forestry and hunting characteristics of the Polissia natural zone of Ukraine

AnMiHICTpaTHBHA [Tnoma MUCTHBCEKUX YTiAb (THC. Ta) YUCcenpHICTh JUKUX
o01acThb ; B paTHYHHX (THC. TONIB)
Bceix JlicoBux

Bonunceka 1506,0 652,5 12,3
XKuromupcbka 2138,5 863,8 23,1
Kuisceka 16959 230,0 13,1
JIbBiBCEKA 1556,9 579,9 19,6
PiBHeHCBKa 1361,5 686,0 17,3
CymMmcbka 2026,4 422.0 7,7
XMeNbpHULIbKA 1441,5 271,2 5,4
UepHiriBcbka 2768,2 655,0 13,6
Bceworo 14494,9 4360,4 112,1

Tabmumg 4. Mesxi minbpHOCTI HacenaeHHs (ocobuH Ha 1000 ra yrifp) Ta YMCENbHOCTI (THCSY OCOOMH) OCHOBHHX BHIIB
VKX patndHuX [lomickkoi mpupoaHoi 30HH

Table 4. Limits of population density (individuals per 1000 ha of land) and number (thousands of individuals) of the
main species of wild ungulates in the Polissia natural zone

[MToka3HuKH Alces alces Cervus elaphus*® | Capreolus capreolus** Sus scrofa
[inpHICTH, Min 1,0-5,0 2,0-3,0 4,0-6,0 2,0
[inpHiCTH, Mmax 8,9-10,0 12,7-17,0 41,4480 7,0
UwmcenpHiCTB, min (THC.) 4.4 8,7 17,4 8,7
UwmcenpHiCTh, max (THC.) 43,6 74,1 209,3 30,5

* MiHiMalTbHa YUCENbHICTH OJIeHs AmoHChKOoro 3a 2TII-mMucnuBctBo (2017 p.) craHOBUTH 324 0COOHMHM.

** Ha Ilomicci Ha BIAKPUTHX TEPUTOPISX (11032 CYLIIBHUMH JIICOBUMH MacHBaMK) ()OPMYIOTHCS TIPOAYKTUBHI MOIY-
JSILiT «TI0JILOBOT'O EKOTHITY» CApHHU €BPOIIEHCHKOT, omucani paninre [Gulay 1992].
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2. JlicocTenoBa (mpaBo0epeskHa Ta JiiBo0epeskHa) MPUPOIHA 30HA

2.1. Benuuuna mucauecbko2o pecypcy ma nomeHuian y2ios

B JlicocrenoBiii mpupoaHiid 30Hi, sk 1 B [1omichKilt 30Hi, TpUBAIOTH 3MiHH (HPOpMATY JIMITYFOUHX
(axkTopiB Ha CTaH MOIYJALIA MUCIMBCHKUX 3BIpIB, 3 SKUX HAHIOTYXHIIIUMH € XIKALTBO BOBKIB,
OpaKkOHBEPCTBO Ta HU3LKUN (PaxOBWA PIBEHb BEIACHHS MHCIMBCHKOTO rocrojapctBa. Tadmuri «Ha-
CTaHOBW», IO XaPaKTEPU3YIOTh IIIHHICTh OKPEMUX BHIIIB MUCIIMBCHKUX YTi/b, 30KpeMa i y JlicocTe-
MOB1M MPUPOJHINA 30HI, CBIUaTh, [0 MUCIMBCBKI 3Bipi NPOKUBAIOTH HE JIUILIE y Halkpamux (Haii-
LIHHIIIKX TS BIANOBITHUX BUAIB) yrignax (tabim. 5).

Tabmums 5. Kateropii IiHHOCTI OKpeMHX HiATHIIB MUCIMBCHKHX YTib (3TiIHO 3 KilacoM OoHiTeTy) y Mexax Jlicoc-
TEeroBol 30HN*

Table 5. Categories of value of certain subtypes of hunting grounds (according to the class of quality score) within
the Forest-Steppe zone

Ty yrine | [ligTum, BUA MUCTHBCHKUX YTiAb Alces Cervus Capreolus Sus scrofa
alces elaphus capreolus

XBoiiHui Monoassku 1-i rpynu BiKy 1,11 2;2;2:2;2 2;2;2;2;2 1;2;2;2;2

mic (cocHa, MononHsAKu 2-i TPYIH BiKy Ta cepeaHbOBIKOBI

SUTALA, HaCaKEHHS:

MOJIPHHA) 33 HasBHOCTI MAPOCTY, T UTICKY T4 YArapHHUKiB  1;
IIpucrturaroyi, cTUrIi Ta MepecTiiHi HacaHKEHHS:

sl 2:2:2:2;2 0 02;2;2;2;2 0 222,22

3a HasIBHOCTI MiAPOCTY, MiJUTICKY, YarapHUIKiB 2;2;2  3;3;3;2;3 3;3;3;3;3 4;4,4,4,3

be3 migpocty, mimticky, YarapHUYKiB 5:5;5 4,4;,4;,4,4 4;,4,4,4;4 4;4;4,4;4

Pigkomicest 4:4;4 4;4;4,4,4 4;,4,4;,4;4 4;,4,4;,4;4

CocHa 1o 60710Ty 2 5 4 4
XBoiHuit  Mounoausku 1-i rpymnu Biky 2 2 3 1
Jic (shHa)  MonoaHsAKHU 2-1 TPYNH BiKy i cepe/IHbOBIKOBI

HacaKeHHS 3 3 3 1
Jlucrsamic  MomonHsku 1-1 rpynu Biky ;1,1 2;2;2;2;2 2;2;1;2;2 1;1;1;2;2
Jic MoutoHsiky 2-i rpymu BiKy 1 cepeTHbOBIKOBI

HaCa[KCHHS:

3a HassBHOCTI MiPOCTY, MiJUTICKY, YarapHUIKiB 11,10 2;2;2;2;2 2:2;2;2;2 2;2,2,2,2

be3 migpocty, mimmicky, YarapHUUKiB 3;3;3  3;3;3;3;3 3;3;3;3;3 3;3;3;3;3

IIpucruraroyi, CTUTII Ta epecTiiiHi HacaKEHHS:

3a HassBHOCTI MiPOCTY, MiUTICKY, YarapHUIKiB 2:2;2  02;2;2:2;2 0 2;2;3;,2;2 4;4;,4;3;3

Bes miapocTy, miamicKy, YarapHHUKiB 5:4;5 5;4;,4;,4,4 5,4,4,4;4 4;4,4,4;4

Pinkomices 4:4:4 4;4,4,4,4 4;,4,4;,4;4 4;,4,4;,4;4
Mimannit  Monogusku 1-i rpymnu Biky ;1,1 1;2;2;2;2 1;1;1;2;2 2;1;1;2;2
Jic Mounoassiky 2-i rpymu BiKy 1 cepeTHbOBIKOBI

HACAKCHHS

3a HasiBHOCTI MiJIPOCTY, MiJUTICKY, YarapHUIKiB 1,11 20111 2;2;2; 1,1 2;2;2;2;2

Be3 migpocty, miticKy, YarapHU4KiB 2:3;3  3;3;3;4;,4 3;3;3;4,4 3;3;3;4:,4

[IpucTHrarodi, CTUIII Ta HEPECTiiiHI HACaPKSHHS:

3a HasiBHOCTI MiJIPOCTY, MiJUTICKY, YarapHUIKiB 2:2;2 03;2;2;2;2 3;2;2,2;2 4;4,4,3;3

Bes migpocry, miamticky, 4arapHIYKiB 4;4,4 4;4;4;4,4 4,4,4;,4,4 4,4;,4;,4;4

Pigkosiccs 5:5;5 4,4,4,4,4 4;,4,4,4;4 4;4,4,4;4

Bepe3osi Ta ay6oBi rai y moHn33sx - 2;2 2;2 2;2

JlucTsHI HacaKEHHS Ha 3alUIAaBHIX OCTPOBAX - 1;1 1;1 1;1
YarapHuku 2:2;2 0 02;2;2;2;1 0 02;2;2;1;,1 2,225 151
[Ipupoa00XOpOHHI KOMILIEKCH - 2;2 I;1 2;2

* KinpkicTh 1i(p B KOXKHIM KOMIPIIi BiAMOBIA€ KiIBKOCTI OI[IHOK 32 aJMiHICTPaTUBHUMH O0JIaCTAMHU.



Actual and optimal abundance of the main ungulate species in the context of natural forestry regions of Ukraine 191

Ta6mu 6. CymapHi JaH1 HIHHOCTI MUCITMBCBKUX YTib y Mexax JlicocTenoBoi nmpupoIHOi 30HH

Table 6. Total data on the value of hunting grounds within the Forest-Steppe natural zone

Ty, migTUI Ta B MUACIUBCHKUX YTiIb Alces Cervus | Capreolus Sus
alces elaphus | capreolus scrofa
Jlicoctemnosa (mpaBoOepekHa) 30Ha, 3arajJbHUN OOHITET (cyma) 92 89 91 83
JlicocrenoBa (mpaBoGepexHa) 30Ha, OOHITET JTiCOBUX YTiAb (Cyma) 48 51 51 50
Jlicoctenosa (1iBoOepexHa) 30Ha, 3aranbHU OOHITET (Cyma) 93 89 89 84
Jlicoctenosa (1iBoOepexkHa) 30Ha, OOHITET JICOBHX YTiab (cyma) 48 51 51 51

O11iHeH1 aBTOpaMH y SIKOCTI MIpH IIIHHOCTI YTiJIb «CyMapHi OOHITETH» TIOKa3yIOTh, 1110 JHKI pO-
CIIMHOINHI TBapuHU (JIOCh, OJIEHI, capHa, CBUHS, 3a€Ib) MAIOTh CBOi yI00JEH1 Micls MPOXKUBaHHS,
30kpema i y Jlicocrenosiit 30Hi. CymapHi OOHITETH JIICOBUX YTi[b, CKa)KiMO, JJISl OJIEHIB IIISXET-
HUX, MalOTh BUCOKY BeIMYHHY (51) TpH 3araibHOMY IMOKa3HHUKY 89, TOOTO JIiCOBI THITH YTiib Maixe
y nBa pazu (1,75) npuBaGnuBimmii 1js oyeHiB (Tad. 6).

ITomiOHa KapTHHA CKIANAETHCS 1 IS 1HIIMX BUAIB paTHYHUX. TOMY NPH pO3PaxyHKy ONTHMA-
JILHOT YMCEITLHOCTI HEOOX1THO BPaXxOBYBATH MIEBHUM YHHOM TaKOJXK 1HIII THIH YTi[b, B IKHX MOXYTh
MEIIKATH MUCITUBCHKI BUIM. Hanpukian, TAKUMH MOXKYTh OYTH YarapHUKH, TPUPOIOOXOPOHHI KOM-
IJICKCH, OAJIKH, IO 3apOCiH JSPEBHOI UM YarapHUKOBOKO POCITHHHICTIO.

2.2. Onmumanvna uucenvnicms pamuunux y Jlicocmenogiii 30ni

ITnoma 30nm ckinangae 8 754,4 Tuc. ra, y T.4. JTicoBuX yrigb — 1 132,5 Tuc. ra; JiCHUCTICTh i€l
30HU cknanae 12,94% (nns mopiBHAHHSA: 3arajbHa 4acTKa JIiCIB M0 MUCIUBCHKUX YTiAAAX KpaiHU B
aimomy — 20,76%). 3araigpHa YUCETBHICTh JUKUX PATUYHUX TBApHUH (THC. 0COOWH, pa3oM IO BCIiX
BHJax) B JlicocTenoRiit nmpupoaHiit 30H1 (Binauibka, KipoBorpanaceka, TepHominschka, Uepkachka,
ITonTaBceka 00:1.) 3a nanumu Ha 2020 p., HasBHUME y Jlep>kaBHil cTaTUCTHYHIN 3BiTHOCTI 3a Gop-
MOI0 «2TI-MHUCITUBCTBOY», CKIaaana 42,5 Tuc. ocoouH (tadi. 7).

Jlis po3paxyHKiB ONTUMAaJIBHOT YUCEIHHOCTI OCHOBHHX BHJIB paTMYHMX y JlicocTenosiit mpu-
POJHIN 30HI BUKOPHCTAHO OaraTopidyHi aBTOPCHKi croctepexerHs (1990-2021 pp.) y MHCIMBCHKUX
rocromapersax JlicocTemnoroi (paBodepekHoi Ta JIIBOOEPEKHOT) IPUPOTHOT 30HU.

OnTrMansHO AOMYCTUMI pO3MipH MiHIMaNbHOI (HU3bKa SKICTh KOPMOBHX YMOB IPO’KUBAHHS,
BHCOKHUI THUCK HETaTHMBHHX (DaKTOpiB BILTHBY, OOHITET 4,0) Ta cepeqHboi (BUCOKA SIKICTh KOPMOBHX
YMOB NPOXMBAHHs, HE3HAYHUI TUCK HETaTUBHUX (PaKTOpiB BIUIMBY, OOHITET 1,5) mIinbHOCTI Hace-
nenHs [Instruction... 2002] AMKUX TBapWH y BITYM3HSHHUX YTiIJIAX MOXYTh 3HAXOIUTHCS Y HACTYI-
HUX Mexax (min — max), ocoomn / 1000ra Ha 1 132,5 THC. ra JiCOBUX MUCIMBCHKUX yTiab Jlicoc-
TENOBOI (TpaBOOEPEkKHOI Ta JTIBOOEPEKHOT) IPUPOTHOT 30HH (Tab. 8).

Tabmums 7. YncenbHICTh QUKUX PaTHYHUX (THUCSY 0COOMH, 3a Bupamu) y JlicocTenosiit mpupoaHii 30Hi 3a aAMiHICT-
paTHBHUMH 00JIaCTAMI

Table 7. Abundance of wild ungulates (thousands of individuals, by species) in the Forest-Steppe natural zone within
the Steppe natural zone by administrative oblasts

AnMiHicTpaTHB- [Tnoma yrins YHCenbHICTh JUKUX PATUYHUX (THCSY OCOOWH, 32 BUIAMH)
Ha 00J1aCTh (Tuc. ra)
Besoro | Jlico- | B. bo- | Alces | Cervus | Cervus | Dama | C. cap-| Ovis Sus | Pazom
BUX nasus | alces | elaphus | nippon | dama | reolus | gmelini| scrofa
BinHHIbKa 21354 3429 101 10 217 705 137 7874 56 1610 10710
KipoBorpagceka  1960,1  103,4 - - 241 119 36 6496 - 539 7431
TepHOMiNbChKa 972,2 1746 - 4 24 57 10 3525 16 791 4427
Yepkacbka 1611,7 2779 - 86 60 707 25 7877 - 1184 9939
[TonTaBchka 2075,0  233,7 - 252 371 456 148 7228 96 1395 9946

Bceboro 87544 11325 101 352 913 2044 356 33000 168 5519 42453
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Ta6muns 8. LlineHicTs HaceneHHs (ocoOuH Ha 1000 ra yriap) Ta 4ucenbHICTH (THCAY 0COOMH) OCHOBHHMX BHUJIB JIU-
KHX paTUYHUX TBapuH JlicocTenoBoi mpupoaHo1 30HH

Table 8. Population density (individuals per 1000 ha of land) and number (thousands of individuals) of the main
species of wild ungulates of the Forest-Steppe natural zone

[Moka3HHUKH PSICHOTH 3BIpiB Alces alces Cervus Capreolus Sus scrofa
elaphus capreolus

[iMBHICTE Ha TUTONLY JIICOBUX YTijb, min—max 0,8-9,2 1,2-12,7 4,0-48,0 3,0-10,5

UmcenpHICTh HA 3aTalbHY IUIOUTY YTiAb, Min—max 7,0-16,5 10,5-23,5 35,0-84,8 26,3-34.,8

OnTUManbHa YUCENBHICTh OCHOBHUX BHUJIB PAaTHYHUX MHUCIMBCHKUX TBapHH y JlicocTenosii
MIPUPOJIHIH 30HI CKiIajae: MiHiManbHa BennynHa — 81,3 THC. oc., MakcuManbHa — 162,2 THC. OC.,
(aKTHYHA YHCETBHICTh TUKUX PaTHYHUX TBApuH — 42,4 THC. OC.

3. Crenoga (IliBHiuna Ta IliBAeHHa) npupoaHa 30Ha

3.1. Beruuuna mucnuecoKozo pecypcy ma nomenuiazu yzios

JI1s TOPIBHSUTLHOT'O aHAi3y KaTeropiil IIHHOCTI MUCIUBCHKUX yriab st CTemoBoi 30HH (Ha
ocHOBI Tabmuuk 3 «HacranoBw» [Instruction... 2002]) Bu3HaueHO: cymMapHi OOHITETH BCiX BUJIB MH-
CJIMBCHKHX YTi/b, & TAKOK OOHITETH, IO CTOCYIOTHCS JIMIIE JIICOBUX BUIIB yTiab (Tabm. 9).

VY miif o61acTi KII0OUOBUMH (paKTOpaMM iICHYBAaHHS paTUYHUX € Ti caMi, 110 1 y MonepenHix (Bu-
e PO3MIIIHYTHX) 30HAX, — XWKAITBO (IepeayciM BOBKIB), OPaKOHbEPCTBO Ta (HU3BKUH) piBEHb
BEICHHS TOCIIOAAPCTBA, 3MiHM YOTO MOXKYTh CHPHUSATH 301IbIIEHHIO HASBHOTO MHCIMUBCEKOTO PECyp-
cy. Tabnumi, o0 XapakTepU3yloTh LIHHICTE OKPEMHX MiJTHIIB MUCIUBCHKUX YTilb, CBII4ATh, L0
MUCIIUBCHKI 3Bipi IPOXKHUBAIOTH TYT HE JIMILE Y HAHKPAIUX YTiAIsaX.

CymapHni Oonitetu (tabn. 10) mokasyroTb, o Bci omiHeHi patuuHi (Cervus elaphus, Cervus
dama, Capreolus capreolus, Sus scrofa) MaroTh yito0JIeHi Miclisl TPOXKUBaHHSA, 30KpeMa. Tak, cyma-
pHi OOHITETH JIICOBUX YTiJlb, OI[IHEHI JIJIS OJICHIB, CTAHOBJIATH 51 mpH 3aranpHOMY piBHI 106, TOOTO
JIICOB1 THIM yTiab mpuBaOmuBimi as ojeHiB y 2,08 pa3u. [ToniOHa KapTHHA CKIIAJA€THCS TAKOXK 1
JUIS IHIIUX JTUKUX paTHYHUX. ToMy Mix 4ac po3paxyHKy ONTHMAbHOI YHCENbHOCTI HEOOXiIHO Bpa-
XOBYBATH 1HII THITH YTi/ib, HAPUKIAJ: YarapHUKH, MPUPOJTOOXOPOHHI KOMITICKCH, OallK, 10 3a-
POCITH JIEPEBHOIO YK YArapHUKOBO POCIHHHICTIO

3.2. Onmumanvna uucenvnuicms pamuunux y Cmenosiii 30Hi

ITnoma mucnuBcekux yrinp CtemoBoi mpupoAHoi 30HU ckiagae 13,499 muH ra, JicoBHX
yrigs — 0,988 MIIH ra; JIICHCTICTh 30HU cKianae 7,3%. 3arajibHa YUCENBHICTh TUKUX PAaTHYHUX TBa-
pun y Cremnoiii 30Hi ([ninmpomnerposcbka, JloHempka, 3amopizbka, JIyranceka, Mukonaisceka, One-
chKka, XapKiBcbka, XepcoHchka oOmacti) Ha 2021 p. cknagana 34,9 tuc. oc. (tadi. 11).

OnTUMansHy YHCENIBHICTh OLIHEHO VIS BCIX aOOPUTEHHMX PAaTUYHUX — JIOCS €BPOIECHCHKOTO,
OJIEHd IIISIXETHOTO, CApHU €BPOINEHCHKOI, CBUHI AWKOi. 3 IHTPOIYLEHTIB BaXJIMBY POJIb B TOCIIO-
JIapCTBi 30HM (BOJBbEPHE PO3BECHHS) BiIrparoTh OJICHb SIMOHCHKHH, JTaHb, MY(IIOH.

BusnaueHo MiHIMaNbHY Ta CEpEIHIO BEIMUUHN ONTHMAIBHOI YUCENBPHOCTI AUKAX PATHYHUX JUIS
MUCIHUBCHKHX YT11b Ii€l TPUPOIHOi 30HH. [ po3paxyHKiB ONTHMAJIFHOI YHCENBHOCTI BUKOPHCTA-
HO GaraTopiuHi aBTOpPCHKi crioctepexerHs (1990-2022 pp.) y MUCIHUBCHKUX TocmoaapcTBax Cremno-
BO1 (IiBHIYHOI Ta MBACHHO{) MPUPOAHOI 30HH.

JomyctiMi Mexi MiHIMaIbHAX Ta MAaKCHMaJIbHUX 3HaYeHb ONTUMAIBHOI YUCEIBHOCTI J03paxo-
BaHi HAMH, BIIIOBIAHO, /U1 yMOB OoHITeTy 4,0 (HU3bKa SKICTh KOPMOBHX YMOB ITPO’KHUBAHHS, BHCO-
KHH THCK HETaTUBHHX (PAKTOPiB BIUIMBY) Ta OOHiTEeTYy 1,5 (BHCOKA SIKICTH KOPMOBHX YMOB IPOXKH-
BaHHS, HE3HAYHUM TUCK HEraTMBHHMX (haKTOPIB BIUIMBY). BimmoBimHI OLIHKH HIUTBHOCTI Ta YHCENb-
HOCTI KJIFOYOBHX BHIB JIMKHX PATHYHUX B YTIAISIX MOXYTh 3HAXOIMTHCSA y MeXax (min—max, 0co-
6un / 1000 ra Ha 988,2 THC ra JiCOBHX MUCIMBCHKHMX YTilb), II0 pPO3paxoBaHi Ha OCHOBI TaOHIli
oomnitetiB st CTEMOBOT IPUPOIHOT 30HH B IIiToMy (Tadm. 12).
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Tab6mums 9. Kareropii HiHHOCTI OKpeMUX MIATHIIB MUCIMBCHKHX YTiAb (3TiHO 3 KiacoM OoHITeTy) y Mexax Crero-
BOI IIPUPOJHOI 30HU

Table 9. Categories of value of certain subtypes of hunting grounds (according to the class of quality score) within
the Steppe natural zone

Tun [ligTun, BUI MUCIUBCHKUX YTiIb Cervus Dama Capreolus | Sus scrofa
YTigh elaphus dama capreolus
XBoitHuit Monoassku 1-1 rpymnu Biky 2:2;2;2,2 0 02;2;2;2 0 2;2;2;2;2 152;2;2;2

Jic (coc-  MotomHsAKH 2- TpyIH BiKy Ta CEPEIHBOBIKOBI
Ha, sIIM-  Haca/PKeHHS:
LA, MOZ- 33 HasBHOCTI MiAPOCTY, M/UTICKY Ta YarapHU4KiB  2;2;2;2;2  2;2;2;2 2;2;2;2;2 2;2;2;2;2
pura) [Mpucrurarodi, cTUIII Ta MepecTiiHi HacaHPKSHHS
3a HasBHOCTI MiAPOCTY, MiJUTICKY, YarapHuukis  3; 3
Bes mizgpocty, miamicky Ta yarapHU4KiB 4; 4;
Pigxomicest 4;4
CocHa 1o 6ooty

Xpoitauit Monoausku 1-i rpynu Biky
Jic (sut-  MomoaHsAKY 2-i TPyIH BiKy Ta CepeIHbOBIKOBI
Ha) HacCaKCHHS 3 — 3 1

JIucrs- Monoassiku 1-i rpymu BiKy 2:2;2;2,2 0 02;2;2;2 2;2;1;2;2 1;1;1;2;2
HUM Tic  MonoaHsku 2-i rpynu BiKy Ta cepeIHbOBIKOBI
Haca/UKEHHI:
3a HasBHOCTI IiAPOCTY, MiUTICKY, YarapHU4KiB  2;
be3 migpocty, miamicKy Ta yarapHU4KiB 3
[pucruraroyi, CTUIII Ta MepecTiiHi HacaHKEHHS

oo
W
w“l\)
w N
w“l\)
W
UJVI\-)
w N

3a HasIBHOCTI MiIPOCTY, MiJUTICKY, YarapHuikiB  2;2;2;2;2  2;2;2;2 2;2;3;2;2 4;4;4;3;3
Bes mizpocty, miamicky Ta yarapHU4KiB 5:4;4;4,4 4,4;4,4 5,4,4;4,4 4,4;,4;4,4
Pinkomices 4;,4;4,4,4 4;,4,4;4 4;,4,4,4;,4 4,4,4;,4;4
3minra- Monoassiku 1-1 rpymu Biky 1;2;2;2;2 02;2;2;2 1;1;1;2;2 2;1;1;2;2
HUM Tic  MonoaHsaku 2-i rpynu BiKy Ta cepeIHbOBIKOBI
HaCaJKCHHS:
3a HasIBHOCTI MiAPOCTY, MiUTICKY, yarapuudkis  2; 1; 1;1; 1 1;1;1;1 2522151 2;2:2;2;2
Bes migpocty, miamicky Ta yarapHU4KiB 3;3;3;4;4  3;3;3;3 3;3;3;4;4 3,3;3;4;4
[pucruraroyi, CTUrII Ta MepecTiifHi HacaHKEHHS
3a HasIBHOCTI MiPOCTY, MiUTICKY, Yarapuudkis  3;2;2;2;2  2;2;2;2 3;2;2;2;2 4;4;4;3;3
be3 migpocty, mimmicky Ta yarapHHYKiB 4:4,4;4,4 4;,4,4;4 4;4;,4,4;,4 4;4,4,4;4
Pinkomices 4;,4;4,4,4 4;,4,4;4 4;,4,4,4;,4 4,4,4;,4;4
Bepesosi Ta xy0oBi rai y MOHU335X 2;2 1; 1 2;2 2;2
JIucTsaHi HacaPKEHHS Ha 3aIUIAaBHUX OCTPOBAX 1; 1 2;2 1; 1 I;1
YarapHuku 2:2;2;2;1 0 02;2;2;2 2;2;2;1;1 2;2;2;151
[Tpupo100XOPOHHI KOMILICKCH 2;2 - I; 1 2;2

Ta6mums 10. CymapHi gaHi IpOAYKTHBHOCTI MUCIIMBCHKHX YTifh y Mexkax CTernoBoi MpHpOIHOT 30HH

Table 10. Total data on the productivity of hunting grounds within the Steppe natural zone

Twr, maTHIT Ta B MACIUBCHKUX YTi1b Cervus Dama Capreolus Sus
elaphus dama capreolus scrofa
CrenoBa (IIiBHIYHA) 30Ha, 3aralbHUI OOHITET (Cyma) 106 113 101 107
CremnoBa (miBHi4Ha) 30Ha, OOHITET JIICOBHX Yyriab (cyma) 51 53 54 53
CrenoBa (miBJeHHA) 30Ha, 3aralbHUI OOHITET (Cyma) 106 113 101 107

CrenoBa (miBJieHHA) 30Ha, OOHITET JIICOBHUX YTiAb (Cyma) 53 53 54 57
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Ta6mur 11. YucenbHICTh IUKUX PATUYHUX (THUCSY OCOOHH, 3a BHIaMHU) Y Mexax CTenoBoi NpUpoaHOi 30HH 3a aaMi-
HICTpaTUBHUMU 00JacTAMHU (TaKUX BiCiM)

Table 11. Number of wild ungulates (thousands of individuals, by species) within the Steppe natural zone by
administrative oblasts (there are eight)

Anwminictpa- | Ilnmoma MuciuBch- UncenbHICTh IUKNX paTHIHHX (0COOMH, 3a BUIaMH)
THBHA 00 KHX YTigb (THC. ra)

Beworo | JlicoBux | Alces | Cervus | Cervus | Dama | C.cap- | Ovis Sus Pazom,

alces | elaphus | nippon | dama | reolus | gmelini | scrofa | ocobun

Juinponer- 24457 78,3 1 - - - 5476 - 1153 6630
POBCBKa
JHonernpbka 1065,6 83,2 24 26 84 - 2612 - 860 3606
3amnopizbka 1799.3 87,7 - - - - 988 - 722 1710
Jlyranceka 837,3 170,3 26 58 95 - 2996 - 372 3547
Muxkonais- 1262,0 61,8 - 65 - - 1779 - 880 2724
ChKa
Opecbka 2466,8 118,4 - - 86 - 4216 - 928 5230
XapkiBcbka 1659,0 2814 24 462 395 30 7440 - 851 9202
XepcoHChKa 1963,7 107,1 - 248 20 368 877 368 323 2204
Pazom 134994 988,2 74 859 680 398 26384 368 6089 34913

Tabmung 12. HlineHicTs HaceneHHs (ocoOuH Ha 1000 ra yrigp) Ta YHCENBHOCTI (THCSY OCOOMH) OCHOBHHX BUJIB
JUKUX patnaHUX CTernoBoi IPUPOAHOI 30HH

Table 12. Population densities (individuals per 1000 ha of land) and numbers (thousands of individuals) of the main
species of wild ungulates in the Steppe natural zone

[Toxa3HUKHU pACHOTH 3BipiB Alces alces Cervus Capreolus Sus scrofa
elaphus capreolus

[{inpHICTH HA TUIONLY JIICOBUX YTilb, Min—max 0,8-9,2 1,2-12,7 4,0-48,0 3,0-10,5

UwmcenpHICTh Ha 3aTaNBHY IUIONTY YTiAb, Min—max 10,8-19,1 16,2-27,6 54,0-97,5 40,5-47,9

OntrMansHa YUCETbHICTh paTHYHUX y CTenoBiif 30HI ckiamae: MiHiMansHa (OoHiTeT 4,0) —
. 4
122,9 trc. oc., makcumaibHa (6oHiteT 1,5) — 193,5 T oc., hakrnuna — 34,9 tuc. oc.

4. KapnaTcbka npupoaHa 30Ha

4.1. Beruuuna mMucauecbkozo pecypcy ma nomeHnuyian y2iosb

JI1s OPIBHSUTBHOTO aHalli3y KaTeropii IIHHOCTI MUCIIMBCHKHX YTiJb 3 PI3HUX MPUPOIHUX 30H
it Kapriatcbkoi MpupoAHOi 30HU PO3TIISIHYTO B MEPITy Yepry HalOLIbII HIHHUX OCEJIHIa — JIICOBI
HACa/DKEHHSI Pi3HOTO BIKY, 30KpeMa Ti, 0 3apaKTePU3YIOThCS HAABHICTIO MiAPOCTY (MTaMoJIo i), i-
JUTICKY Ta dJarapHuukiB. J[Jsl 1bOr0 MU BUKOPHCTAJIA 3 pPerioHaIbHMX Tadmuips «Hacrtanom» [In-
struction... 2002] Taki MacCHBM JIaHUX:

1) i3 3arampHO1 Tabmmmi 2 «Kiacudikaiis MECIABCHKUX YTiAb 3TITHO 3 KIACOM OOHITETY B Me-
Kax IPUPOTHUX 30H (TIPOIOBKEHH)», AB1 perioHanbHi Tabmuii: «KaprmaTcbka 30Ha — JIiCOBi Haca-
JOKCHHS JUIS KOTIUTHUX TBapwH») Ta «Kapmarchbka 30Ha — HE BKPHTI JIICOM 3eMJIi JUISl KOTTUTHUX
TBapwH 1 3ad1I-pycakay. [IpiopuTeTHI BUIM KOMUTHUX (PAaTHYHHUX) TBApHUH, 3TiTHO 3 TAOIHICI0 —
3yOp, OJIeHb, capHa, CBUHS. [0 po3paxyHKiB B35Ti HACTYIHI BUJH — OJICHb, CApHA, CBUHS;

2) 13 3arayibHOI TabmuIl 6 «OnTUMaabHa NIUTBHICTh HACEIICHHS OCHOBHHX BHJIIB MUCIUBCHKUX
TBapHH y 3aJICXKHOCTI BiJl CEPEAHBOr0 KJIACY OOHITETY» — perioHanpHy Tabimimo «KapmaTcbka 30-
Hay. [IpiopuTeTHi BUAN paTWYHUX, 3TiAHO 3 Tabd. 6 — OJECHp NUIIXCTHUH, capHa €BPOIEHCHKa,
CBUHS JIMKA, TOMY H JUTS PO3paxyHKIB B3SATO JaHi JJIs WX TPHOX BUJIIB.

4 Jlani mo mydsony Ta mani oTpumano 3 «HacTaHOBMY; Taki pe3ymbTaTH 1o My(hJIOHY, NaHi, ONEHIO MIAMHCTOMY
MaloTh JIMIIE OPIEHTOBHUI XapaKTep y PO3paxyHKy Ha MOXIIUBICTb BOJILEPHOTO PO3BEACHHS.
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Jns 3a3HaueHUX BUJIIB BU3HAYAJKCS: KaTeropis HiHHOCTI (Kjac OOHITETY) JICOBUX HAcCaJKeHb
Ta HE BKPUTHX JIicoM 3eMenb [Instruction... 2002]. ¥V nmopiBHAHHI 3 pIBHUHHUMH JiCaMH 1HIIHX JICO-
POCITMHHUX 30H YKpaiHW, OiNbIIl 3HAYHIIIUN Ta XapaKTepHIIIUK BIUIMB HA PO3MIIICHHS MHUCIHUBCh-
KHX BUJIB paTnyHuX y KapnaTax, Biiirpae BepTUKaabHa 30HANBHICTb JiCOBUX yrifb. KpiM Toro, sk i
B IHIIKX IPUPOAHUX 30HAX, HA PO3MIIIECHHS 1 YUCENbHICTh PI3HUX BUJIIB PATUYHUX Y PI3HUX BapiaH-
Tax yrijb BIUIMBAIOTh PiBHI XMKAITBa, OpPaKOHE pCTBa Ta O10TEXHIii.

Tabnumi «Hacranouy» [Instruction... 2002], mo xapakTepu3yrOTh IIHHICTh OKPEMHUX ITiTHITIB
MHUCIIMBCBKHX yrinb y Kapmarax, mokasyroTh, 0 MHUCIHBCHKI 3Bipi NMPOXKUBAIOTh HE JIMIIE Y Hak-
Kpamux (HaWiHHIAX U1 HEX) yrigasax. CymapHi OOHITETH CBiMYaTh, IO BCI JUKI PATUYHI MarOTh
CBOI ymr0OJIeH1 MiCIIs TPOXKUBAHHA 1y IpUpoHii 30H1 Kapnar (taba. 13).

Ta6mums 13. Kateropii iHHOCTI OKpeMHUX MiATUIIB MHUCIMBCBKHUX YTiAb (3TiAHO 3 KiacoM OOHITeTy) y Mexkax Kap-
natchbKoi mpupoaHoi (6e3 3yopa, sikuil y UepBoHii KHHM31 YKpaiHw)

Table 13. Categories of value of certain subtypes of hunting grounds (according to the class of quality score) within
the Carpathian natural zone (without the bison, which is listed in the Red Data Book of Ukraine)

Tum MUCTUBCHKUX yTinb™* [TigTum, BUI MUCITUBCHKUX YTib Cervus Capreolus Sus
elaphus capreolus scrofa
XBOIiHI JIICK BUCOKO-TipchKkoro (Buiie Monoausaku 10 20 pokiB 2,1, 1, 2,1, 1, 5,4,2,
1000 m); Hacaxenss Big 21 10 60 pokis 4.4 4, 4,4, 4, 4,5, 4,
XBOIiHI JIiCH TiPCHKOTO JIICOBOTO pa- Hacamkenns 61-100 poxkis I1> 0,7 4,4,5, 4,4,5, 55,5,
lioHy Ha TepuTOpii GyKOBOrO JiCy; Hacamxenns 61-100 pokis I1 < 0,7 3,3,4, 4,3,4, 5,4,4,
XBOiiHi JTicH TiepeNrip's Pinxoiccs 2,2,3, 3,2,3, 4,43,
ByxkoBi sicu Ha TepuTopii 6YKOBOTO MomnoaHasiku 10 20 pokiB 1,1,1 1,1,1 2,2,2
TiPCHKOTO JIICOBOTO paiioHy; Hacaxenust Bix 21 10 60 pokis 4,3,4 4,3,4 4,3,5
Byxosi nicu B niepearip'i; Hacamxenns 61-100 pokis IT > 0,7 4,4,3 4,4,3 3,3,3
BykoBo-snmuesi, simHoBo-6yKoBo- Hacamxenns 61-100 pokis IT < 0,7 4,3,2 4,3,2 3,2,2
SUTMIIEBI, SUTHHOBO-SUIHMIIEBI 1 SUTHIIEBI Pinkomices 291 291 4.3.1
JIiCH TiPCHKOTO JIICOBOTO pailoHy Ha
TepuTopii OykoBoro Jicy i B mepearip't
Ny0oBi micu; Mornoausiku 10 20 pokiB 1,1 1,1 1,2
Inuti ueTani Ta 3Mimani stick mepen-  Hacasenss Big 21 1o 60 pokis 4,3 4,4 4,5
rip's Hacamxenns 61-100 pokis I1> 0,7 2,3 2,2 3,5
Hacamxenns 61-100 pokis I1 < 0,7 1,1 1,1 2,2
Pigxomiccs 1,1 1,1 1,1
OpHi 3emii (TOCiBH, caii, BUHOTPATHUKHN ) 2 2 2
Jlyku (ciHOXKaTi, TIOJIOHWHH, TACOBHILA, IPOTAIMHH) 3 4 3
Bonora (mo 800 M, 3apociti arapHUKaMu) 3 3 4
Yucri 600Ta 4 4 4
Vrigas, ume 800 m 4 4 4

* JIist KOMIAKTHOCTI oopMIIeHHST TabNMI aHi Ul Pi3HUX THIIB YTiAb 00’€qHaHO (MepIInii CTOBMYMK) i MOJaHO
yepe3 KoMy (BuaoBi koMipkn). [1> 0,7 ta I1 < 0,7 — 3 moBHOTOIO Ginbiie abo mentie 0,7. — [Ipum. peo.

Tabmuus 14. CymapHi faHi MPOXyKTHBHOCTI MUCIMBCHKHX YTiZib Y Mekax npuposHoi 3oHu Kapmar (3akapmarchka,
IBanO-®pankiBchka, JIbBiBChKa Ta UepHiBelbka 001acTi)

Table 14. Total data on the productivity of hunting grounds within the Carpathian natural zone (Zakarpattia, Ivano-
Frankivsk, Lviv, and Chernivtsi oblasts)

Twun, miaTuo Ta BUI MUCIMBCHKHUX YTilb Cervus elaphus Capreolus capreolus Sus scrofa

3ona Kaprar, 3aranpHuii 6oHiTeT (Cyma) 125 126 153
3ona Kapmat, OoHiTeT 1icoBUX yrinb (Cyma) 109 109 136
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CyMapHi OOHITETH JIICOBUX YTiJb, CKXIMO, JUI OJEHIB, MatoTh Bumuil 6oniret (109) npu 3a-
rajJpHOMY 3Ha4deHHi 125-126, To0To, JTicoBi THIN yriae npuBabuuBimi it HUX (Tabn. 14). [TonioHa
KapTHHA CKJIAJA€ThCs 1 JUTA IHIINX AUKUX paTUYHHUX. TOMy i yac po3paxyHKy ONTHMAJIBHOI dHce-
JIHOCTI HEOOX1IHO BPaXxOBYBATH 1HILI TUIIU MUCIUBCHKUX YTi/b, 30KpEMa I OpHI 3eMIi.

4.2. Onmumanvna yucensvnicms pamuynux y Kapnamcokiii 30ni

[Inomia MUCIMBCBHKUX YTiAb 30HU ckianae 3,458 miH ra, y T.4. 1,827 miH ra jgicoBux yrigs. Jli-
CHCTICTb 30HH cKnagae 52,8% (10 MUCIUBCHKUX Yrigaax kpainu — 20,8%). 3aranbHa 4HCENBHICT
JUKUAX paTHYHUX (pa3oM IO BCiX BHJAX) Y il IpUpoaHii 30HI (3akapraTchka, IBaHo-DpaHKiBChKa,
JIpBiBCBKa, YepHiBelbKa 00J1.) 3a po3paXyHKOBUMHU AaHUMHU (cTaHoM Ha 2021 p.) cknagana 50,5 Tuc.
oc. ['o1toBHY JTiICOMUCITUBCEKY POJIb Y PETiOHI BiIrpalOTh OJCHh MUITXCTHHUH, CapHa Ta CBUHS JUKa
(Tabm. 15). 3 IHTPOIYIIEHTIB HAWBAXJIMBINIE 3HAYECHHS B MHCIMBCHKOMY TOCIIOJApPCTBI Ma€ JaHb
(BombepHe po3BeeHHs ). Oco0NMHMBY MPUPOAHY Ta iICTOPUUIY JIICOMUCIMBCHKY POJIb Y PETiOH1 Bifirpae
3y0Op, 3arajbHa YHCEIbHICTh SKOTO ckianae 123 ocoOuHu.

Jnst po3paxyHKIiB ONTHMaIbHOI YUCENBFHOCTI PATUYHUX BHKOPUCTAHO aBTOPCHKI CIIOCTEPEKEeH-
Ha (1990-2022 pp.) y MucnuBchkux rocrnogapcrsax Kapnar. OntuManbHO AOMyCTUMI pO3MipH Mi-
HiManbHO1 (OoHiTeT 4,0) Ta MakcHMaibHOI (OOHITET 1,5) IIUILHOCTI HACENCHHS TUKUX TBApHH B
VTIISX MOXKYTh 3HAXOIUTRCS Y MeXax: MiHiMallbHa — 55,5 THC. oc., MakcuMaiibHa — 1423 Tuc.
oc. ®akTHYHA YHCENBHICTh AUKUX paTUYHUX TBapuH — 50,5 THC. OC.

Tabmums 15. UncenbHICTh IUKUX paTUYHUX (THUCAY 0coOMH, 3a Bumamu) y Kapmarcekiii mpupozHiit 30Hi (3akapnar-
cbKil, [BaHO-®pankiBChKiid, JIbBIBCHKIi Ta YepHiBebKii 001acTi)

Table 15. Abundance of wild ungulates (thousands of individuals, by species) in the Carpathian natural zone (Zakar-
pattia, Ivano-Frankivsk, Lviv and Chernivtsi Oblasts)

AnminicrparuBha | ITioma MUCITHBCE- YucenpHICTh AUKUAX PATHYHHUX TBapuH (OCOOMH, 110 BHIAX)
o6IacTh KUX YTiab (THC. ra)

Beworo | JlicoBux | B. bo- | Alces | Cervus | Cervus | Dama | C. cap- | Sus Pazom

nasus | alces |elaphus| nippon | dama | reolus | scrofa

3akaprarcbka 749,7 514,5 - - 1885 - 135 9456 2073 13549
IB.-®pankiBcbka 767,9 497,5 - - 1471 41 65 6311 1627 9514
JIbBiBCHKA 1484.,8 584,8 79 105 1330 45 - 15530 2984 20073
UYepHiBelpka 455,6 230,2 44 — 591 - — 5733 1000 7368
Bceboro 3458,0 18270 123 105 5277 86 200 37030 7683 50504

Ta6muus 16. IineHocTi HaceneHHs (ocoouH Ha 1000 ra yriab) Ta YMCEIBHOCTI (THUCSY OCOOMH) OCHOBHUX BHUJIB
IMKuX patnuHux KaprnaTcbkoi npupoaHoi 30HH

Table 16. Population densities (individuals per 1000 ha of land) and numbers (thousands of individuals) of the main
species of wild ungulates in the Carpathian natural zone

[Toxa3HUKHN pSCHOTH 3BipiB Cervus Capreolus Sus
elaphus capreolus scrofa

[linbHICTH HA IUTOLLY JiCOBUX YTiZb, Min—max 4,0-15,5 10,0-40,0 2,0-8,0

UmcenpHICTh HA 3aTBHY IUIONTY YTiAb, Min—max 13,8-34,8 34,6-89,4 6,9—17,9

5. KpumcbKka npupoaHa 30Ha

5.1. Beruuuna mucauscokozo pecypcy ma nomenuian y2iosb

Jus aHamizy Kateropiil IIHHOCTI MUCIMBCHKHX YTilb JIICOBHX HacamkeHb KpuMChKOi mpupo-
HO{ 30HH, BUKopucTaHo Tabmumi «Hacranosuy» [Instruction... 2002] (Ta6um. 17): 3 Tabmumi 2 «Kiracu-
(bikaris MUCIUBCHKHX YTifib...» — ABi Tabmumi: «CtenoBa (miBAeHHA) 30Ha» (= MiIBHIYHA YaCTHHA
Kpumcrkoi 30am) Ta «['ipchkuii Kpumy. 3 Tabnuii 6 «OnTrManbHa MUTEHICTE HACEICHHS OCHOBHUX
BHIB MUCITUBCHKHX TBapHH...» 3a[IITHO perioHaIbHy Tabnuiio « KpuMchKa 30Hay.
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IIpiopuTeTHi BUAM PaTHUHUX, 3TAHO 3 Tabu. 2 Ta Tabu. 6 «HacTaHOBU» — OJIeHb NUIIXETHUH,
capHa €BpOICHChKA, CBUHS AWK, OapaH MydioH. 3 000X Tabmuip «HacTaHOBH» VIS PO3PaXyHKIB
B35TO JIaHi JUIsl TIEPIINX TPHOX BHIIB (0JICHb, CApHA, CBHHSA), JUIA SKUX BU3HAYAIUCS KaTeropii IiH-
HOCTI (KJ1ac OOHITETY) TICOBUX HACA/KEHb Ta HEBKPUTHX JIICOM 3eMeJIb.

Y Kpumy, 3rigHo 3i CtatuctnaauM OrosiereHeM JlepikaBHoi cimyOu ctaTHCTUKN YKpainu «Be-
JEHHSI MUCIIMBCBKOTO rocniofapcta y 2013 poiti» ( 2TH-MHUCIUBCTBO), BU3HAETHCS MOALT MUCIUBCH-
KHX YTillb Ha 1Bl YaCTUHH — PIBHUHHY (ITIBAEHHO-CTEMNOBY) Ta TipChKY.

Ta6mur 17. Kareropii mpoayKTHBHOCTI (LiIHHOCTi) MUCITUBCHKHX YTib y Mexax 30HH Kpumy™

Table 17. Categories of productivity (value) of hunting grounds within the Crimean zone

Tun mucius- | [TixTum, BUIX MUCTHBCHKHX YTiIh Cervus | Capreolus | Sus
CBKHUX YTiJlb elaphus | capreolus | scrofa
XBo#Huit nic  Monoausku 1-i rpymnu Biky 1/1 1/1 3/3
1o 500 M Monoansku 2-1 rpynu BiKy Ta CepeIHbOBIKOBI HACAPKCHHS:
(/o 3a HasBHOCTI MiAPOCTY, MiUTICKY Ta YarapHU4KiB 1/2 1/2 3/4
cxu) Be3 miapocTy, miamicKy Ta yarapHHUYKiB 2/4 1/4 4/4
IlpucTurmi, cTuri Ta nepecTiiiHi HacaIKeHHS:
3a HasBHOCTI MiAPOCTY, MiUTICKY Ta YarapHU4KiB 2/3 2/3 4/5
Be3 migpocty, mimyicky Ta yarapHU4KiB 3/4 3/4 5/5
Pinkomices 2/3 2/3 4/5
XBo#Huit mic  Monoausky 1-i rpymnu Biky 2/3 2/3 4/4
Buiie 500 M Momogusku 2-i rpymy Biky Ta CepeHBOBIKOBI HACAKCHHSL:
(. /m. 3a HAsBHOCTI MiZPOCTY, MiANiCKy Ta YarapHUUKiB 2/3 2/3 4/4
cxu) Be3 migpocty, miicky Ta yarapHH4KiB 3/4 3/4 4/5
IlpucTurmi, cTuri Ta nepecTiiiHi HacaIKeHHS:
3a HasBHOCTI MiAPOCTY, Mi/UTICKY Ta YarapHUYKiB 2/3 2/3 4/4
Be3 migpocty, mizyticky Ta yarapHU4KiB 4/4 4/4 5/5
Pinkomices 3/3 3/3 4/5
Jluctani i Monoausiku 1-i rpymnu Biky 1/1 1/1 2/3
3MiLUaHi TiCH Moo usKu 2-i TPyIH BiKy Ta cepeHBOBIKOBI HACAKCHHS:
710 500 M 3a HasBHOCTI MiZPOCTY, MiITiCKy Ta YarapHUUKIB 1/2 1/2 2/3
gﬁigm Be3 migpocty, mizyicky Ta yarapHU4KiB 2/2 2/2 2/3
IlpucTurmi, cTuri Ta nepecTiitHi HacaHKeHHS:
3a HasBHOCTI MiAPOCTY, MiUTICKY Ta YarapHU4KiB 1/3 1/3 2/4
Be3 migpocty, mizyticky Ta yarapHU4KiB 2/4 2/4 2/4
Pinkomices 1/2 1/2 2/4
Jluctani i Monoassiku 1-i rpymnu Biky 1/2 1/2 3/3
3MilUaHi TiCH  MomousKu 2-i TpyIH BiKy Ta cepeHbOBIKOBI HACAKCHHS:
Bue 500 M 3a HasBHOCTI MiAPOCTY, MiUTICKY Ta YarapHUIKiB 3/2 3/2 4/3
gﬁigm bes migpocry, miuticKy Ta 4yarapHu4KiB 3/3 3/3 4/3
IlpucTurii, cTuri Ta nepecTiifHi HacaHKeHHS:
3a HasgBHOCTI MiJPOCTY, MIATICKY Ta YarapHUUKiB 3/3 3/3 4/3
bes migpocry, miuticKy Ta yarapHu4KiB 4/4 4/4 4/4
Pinxomiccst 3/3 3/3 4/4
YarapHuku 2 2 3
OpHi 3emii 4 3
bonora 4 4 4
Siimn 4 5 5

apHi TUIU YTifb 3 PI3HUX MAKPOCXUIIB (IIIBAEHHOIO 1 HIBHIYHOrO0), 00’ €JHAHO MONAPHO.
*11 y , 00
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Tabmum 18. CymapHi JaHi IpOIYKTUBHOCTI MECIMBCBKUX YTilb Yy Mexax CtenoBoi npupoaHoi 30au Ta Kpumy

Table 18. Total data on the productivity of hunting grounds within the Steppe natural zone and Crimea

Ty, migTUI Ta B MUACIUBCHKUX YTiIb Cervus Dama Capreolus Sus
elaphus dama capreolus scrofa
CrenoBa (mmiBHIYHA) 30Ha, 3arajJbHUI OOHITET (CyMa) 106 113 101 107
CrernoBa (I1iBHIYHa) 30Ha, OOHITET JIICOBHX YyTigh (cyma) 51 53 54 53
CrenoBa (mmiBAeHHA) 30Ha, 3aralbHUN OOHITET (CyMma) 106 113 101 107
CrenoBa (mmiBaeHHA) 30Ha, OOHITET JiCOBHX YTiab (cyma) 53 53 54 57
3ona Kpumy 3aransauii 6oHiTET (CyMa) 244 - 246 293
3ona Kpumy OoHiTeT mTicoBuX yriab (cyma) 138 - 133 192

Tabmuma 19. HlineHocTi HacenenHs (oco6uH Ha 1000 ra yrigb) Ta YHCENBHOCTI (THCAY OCOOMH) OCHOBHHUX BUIIB
JIMKHX PATUYHUX TBAPHH MPUPOTHOT 30HU Kprmy

Table 19. Population densities (individuals per 1000 ha of land) and numbers (thousands of individuals) of the main
species of wild ungulates in the Crimean natural zone

[loxa3HUKHU pACHOTH 3BipiB Cervus Capreolus Sus
elaphus capreolus scrofa

[i7BHICTh Ha TUIONLY JIICOBUX YTijlb, Min—max 5,0-17,5 14,0-44,0 3,0-5,5

UmcenpHICTh Ha 3aTaNBHY IUIONTY YTiAb, Min—max 10,4-36,3 29,0-91,2 6,2-11,4

Tabnuuni gani (Tadbn. 17-19), mo xapakTepu3yroTh MIHHICTh OKPEMHUX MIATPUIIIB MUCIUBCHKUAX
VTilb, CBiUaTh, IO MHUCIMBCHKI 3Bipi MPOKUBAIOTH HE JIMINE Y Halikpamux yrimasx. CymapHi O0Hi-
TeTH (KaTeropii IiHHOCTI) y 30HI KpuMy NoKa3yroTh, 10 AUKi paTuyHi (0JIeHb, CapHa, CBUHS) MAIOTh
CBOT yII00JICHI MicIls MPOKUBAHHS (HAWBHIIMIA OOHITET YMOB), a TAKOX MOXKYTh 3aCEIIATH ITiITHITA
Ta BUIU MUCITUBCHKHX YTiAb 3 HIDKYOIO IPUBAOIMBICTIO IS TUKUX TBAPUH.

CymapHi OOHITETH JIICOBUX YTi[b, CKQXKIMO, IUIS OJICHIB, MAIOTh BUIII 3HadeHHA (138 — Tadm.
18) mpotu 3aranpHOTrO 244, TOOTO, JTICOBI THITM YTiJIb OUTBII MPHIATHI IS MPOKWBAHHS PAaTHYHUX
[Instruction... 2002]. TTogiOHa KapTHHA CKIAAAETHCS 1 UM iHIIKUX BUAIB. TOMY MpH pO3paxyHKy OI-
TUMAaJIbHOT YMCENBHOCTI HEOOXiIHO BpaXxOBYBaTH W HEJICOBI THUIHM YTiJb, 30KpeMa YarapHUKHU, OpHi
3emJ1i (TIOCIBH, Cajl, BAHOTPAJIHUKH), OooTa, simn. Lli THITM MUCIMBCHKUX YTilb, Oe3MepeyHo, Ta-
KOXX BiIBIIYIOTBCS i BUKOPHUCTOBYIOTHCS AUKUMHU PATUIHUMH, X0OU 1 MEHIIIOIO MipO}o.

ITnoma MUCTUBCHKUX YTinb Ii€i 30HM ckiagae 2,072 muH ra (tadm. 2—6 JlepskaBHOT CITy)xOu
CTaTUCTHUKH), 3 HUX JicoBux — 0,180 mMiH Ta, MonpoBUX Ta iHmUX (okpiMm jicy) — 1,892 muH ra;
micucticte — 8,7%. 3araibHa YHCENbHICTh JUKUX PATUYHUX 32 PO3PAXyHKOBUMH JaHUMU — 7,25
THC. 0C. ['0JIOBHY JIICOMUCITUBCBKY POJb B yrimaax KpuMy BimirparoTh OJieHb IIISXCTHHH, CapHA,
CBUHS TUKA. 3 THTPOIYIICHTIB BAXKIIMBY POJIb Bifirpae My(IioH (BOJbEPHE PO3BEIACHH).

JIs po3paxyHKiB ONTHMAaJILHOI YUCELHOCTI OCHOBHUX BUIIIB paTHUHUX Y KpuMy BHKOpHCTaH1
aBTOpChKi crocTepexeHHs (1990-2021 pp) y MHUCIMBCHKHX TOCHOAAPCTBAaX INi€l MPUPOIHOI 30HH
VYkpainu. OnTuManeHO JOIMycTUMi po3Mipu MiHiManbeHOI (OoHiTeT 4,0) Ta MakcuManbHOI (OOHITET
1,5) MMBHOCTI HACENCHHS JMKHX PATHYHHX B YTIZUIAX MOXKYTh 3HAXOAMTHCSA Y HACTYITHHX MEXKax
(tabm. 19): minimaneHa — 45,6 THC. OC., MakcuMansHa — 138,8 THC. oC.

Jlnst focsATHEHHS OCTaHHBOI OLIHKK ITOTPeOHI KapAWHATIBHUX 3MiH Y 3acajax BEJCHHS MHUCIIHB-
CBHKOTO TOCIIOJIapCTBa B PerioHi. | came ToMy (akTHUHA YHCENBHICTh JUKUX PATUYHHUX B MUCIIHBCH-
KHX YTIAIIX KPUMCBKOI IPUPOIHOT 30HU CTAaHOBHUTS Jnie 7,3 Tuc. ocobun. Ilompu 1ie, Hapasi uepes
CHTYyaIlilo, o ckianacs 31 crarycom Kpumy, mounnatoun 3 2014 poky, npomoHyBaTu poOUTH TaMm
SKiCh 3MiHH y TIPaKTHUIIl BEICHHSI MUCIMBCHKOTO TOCIIOZIAPCTBA HEMOXKIIHBO.

3 Mpoext posnopskenns Kabinery Mimictpis Vipainn «IIpo cxBanenms KoHuenii po3BHTKY MECIHBCEKOTO TOC-
nojxapcTBa B YKpaini Ha nepiox 2021-2025 poxuy». (Hapasi icHye nexinabka KOHKYPYIOUHX JOKYMEHTIB y CTaHi 00ro-
BOPEHH, 30KpeMa i «CTparerisi MUCIMBCHKOTO rocrnoaapcTsa Ha nepion 10 2035 poky», sIKy aKTHBHO 0OTOBOPIOIOTh
MHCJIMBCTBO3HABIII Y COLIaJIbHUX Mepexax. — [Ipum. peo.).
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Hincymku
HpOBeneHe I[OCJ'IiI[)KeHHSI 3 YpaxyBaHHSIM CTaHy MUCJIMBCBKOL raﬂy3i 1 MOKJIMBOCTEM HiI[BI/I—
IICHHA HpOI[yKTI/IBHOCTi MHCJINBCBKHX yFiHB JO3BOJISAE C(l)OpMYJ'IIOBaTI/I TakKi BUCHOBKH.

1. AHani3 (paKTUYHOI Ta PO3PaXyHOK ONTUMAJIbHOI YUCETbHOCTI OCHOBHUX BUJIB JUKUX PATH4-
HUX B PO3pi3i IPUPOIHUX 30H YKpaiHM Ta NMOPIBHAHHA IUX 3HAYECHb IOKAa3aH 3HAYHUH pe3epB It
MIABUINECHHS (PAaKTUIHOT X YUCENbHOCTI (Y MEepIy Yepry JIOCS €BPONEUCHKOTO0, OJICHS NUISIXETHOTO,
CapHU €BPONEUCHKOI, CBUHI JUKOT) 3a PaXyHOK NPUPOAHOI KOPMOBOI 06a3u Ta, 0COOIMBO 3a PAXyHOK
iHTeHCH(DiKaIlii BeJICHHS MUCIMBCHKOTO TOCIIOIaPCTBA.

2. MucnuBCBKa ramy3b KpaiHu IepeXruBae He HaMKpali 4acu: 3aHeq0aHui cTaH (payHiCTHIHO-
T'O pecypcy, BIICYTHICTh JIi€BOT JIOTIOMOTH JICP)KaBU y CTAHOBJICHHI TaTy3i, 3HW)KCHHS PiBHS MTO3UTH-
BHOTO iMi/DKY MUCJIMBIIIB i MUCJIMBCTBA 3araJloM — BCE IIe «TallbMay, SKi EPEeTBOPIOIOTH MTOTEHITI k-
HO CyIep-TIepCIeKTHBHE (paxoBe TOCIOIAPCTBO Y KBOJHMI MPUAATOK PECypCHOro BigoMmcTBa. B pe-
3YJIBTATI MOIIYKY 1 MOAEIIOBAHHS MEPCIIEKTUB CTa01Ii3allii BITYM3HSIHOTO MUCIIMBCTBA MUIIXOM BH-
BUCHHS 3arajlbHUX (OpraHi3amiifHuX, TeONMOITHIHHNX, TeorpaiuHuX, BiIOMYNX) (aKTOPIB BILTUBY
Ha PO3BHUTOK Tajy3i, Mi3HAHHS il HAPDKHUX KaMEHIB HA CYyJYaCHOMY €Talli CTAHOBJICHHS, BU3HAYCHO
OCHOBHI JIIMITYI04i (paKTOPH BILIMBY Ha PO3BUTOK CYYaCHOTO MUCJIMBCTBA KpaTHH.

3. AHTUIIO/IOM HETaTHUBHUX SIBUIL Y MUCIIMBCBKIl Tally3i BUCTYIA€ HAIGKHHM YHHOM CHOpMO-
BaHa mpodeciiiHa erepcbka ciryk0a (3 MUCITMBCTBO3HABIIMHE), MEPIIOYSPTOBUM 3aBIAHHAM SKOI €
BEICHHS KOHTPOJIIO 32 OPaKOHBEPCTBOM Ta YUCETBHICTIO XIDKMX TBApHH, B IEPIITy Yepry BOBKIB.
Jiis miBUIICHHS e(eKTUBHOCTI OOPOTHOU 3 OPAKOHBEPCTBOM AOLIUIBHUM € CTBOPEHHS CIY>KOH 0XO-
POHH JIeP)KaBHOT'O MHCJIMBCHKOTO (POHAY 3 HEOOXITHHM MaTepiabHO-TEXHIYHUM 3a0e3eUeHHSM Ta
HaJaHHAM 11 TOBHOBaYKEHb OpTaHiB BHYTPINIHIX CIIPaB.

4.V 3B'13Ky 31 3pOCTaHHSM ITOTOJIIB'S BOBKA Ta IHIIMX XMKUX, 301IbIICHHAM YaCTOTH BUTIAJIKIB
CKa3y cepel TBapWH, MTAHHSI KOHTPOIIO 32 CTAHOM iX MOIYJIAMIA MOBHHHO CTOSTH HA AEP’KaBHOMY
piBHi. [{ns #oro BUpilIEHHS NOIUIBHO TOHOBUTH 1HCTUTYT AiSUIBHOCTI MPOQECciifHUX erepiB-BOBYAT-
HUKIB (111 CHCTeMa BXe iCHYBaJia 1 JoBejia CBOIO JIONUIBHICTB). KpiM BosoninHA iHQOpMaIie mpo
CTaH TIOMYJIAIIN, a TAKOXK PO3MIMIEHHS XMXKHUX Y PErioHi, mpodecioHan 3MOXyTh KBaJli(hikoBaHO
OpraHi3yBaTH KOHTPOJIb 32 YHCENBHICTIO BOBKIB, JI0JIATKOBO 1HIIMX XMXKaKiB, 30KpeMa Ilakaja, Co-
0aK Ta KOTIB-BOJIOIIIOT B YTiIISAX.

5. Po3BeneHHsI AMKHUX PAaTHYHMX MHUCIMBCHKHMX CCaBIiB B YMOBAaX HAIIBBUIBHOI'O YTPHUMAaHHS
Hapasi TMocTae SK CydacHa Tay3b HapOJHOTO T'OCIIOapCTBa, IO YTBOPHIIACS HA CTHKY iHTEpeciB
TBapMHHUIITBA, MACIMBCTBA Ta TYpU3My. BOHO BHCTyIIae OfHI€IO 3 IPIOPUTETHNX TaTy3eil pO3BUTKY
MUCIIUBCTBA YKpaiHHU, Y TOMY YHCII iHPPACTPYKTYPHU MUCIUBCHEKOTO TYPU3MY.

6. Ycmixu €BpoInerchbKOro MUCIMBCTBA, Ji¢ AKTUBHO NPALIOIOTH JECATKH NMPO(pECiHHIX HAyKO-
BO-ZIOCIIIIHUX YCTaHOB, CBiUaTh MPO aKTyaJbHICTh MUTAHHS YTBOPEHHS B HAIilf KpaiHi HayKOBO-
MPAaKTHYHOTO KOOpAuHamiiHoro LleHTpy 3 MuCIMBCTBO3HABCTBA. Ll HaykoBa ycTaHOBa Mae BHKO-
HYBaTH JIi€BUIl aHANI3 BEICHHS MHCINBCHKOTO TOCHOAAPCTBAa YKpPAiHHU 3 METOIO HAIAHHS MPAaKTHY-
HUX PEKOMEHZALiil BUPOOHMIITBA 3: CIIOCOOIB MiBHUIICHHS HOT0 €pEKTUBHOCTI, MiAHATTS MPECTHKY
raiysi, palioHaJIbHOTO BUKOPUCTaHHS (hayHICTHIHOTO pecypcy. PedopMyBaHHS MUCIUBCHKOI Tamy3i
SK CHEeNU(IYHOTO COIiaIbHO-BUPOOHIYOTO NMPHUPOIOOXOPOHHOTO YTBOPEHHS MOBUHHO CTAaTH OCHOB-
HUM 3aBHaHHAM Takoro Llentpy. Ciin Takox nokiaacT Ha LleHTp 3aBIaHHA 3 BiATBOPEHHS TPaANIIiM
BITYM3HAHOTO MHCIIMBCHKOTO TOCIIOIAPCTBA, SIKE, KPIM Tally3eBOTO IIPpU3HAYEHHS, Mae OyTH JDKepe-
JIOM OXOPOHH Ta BIITBOPEHHS HE JINILIE MUCIMBCHKOI (hayHH, a i yciei mpupoan.

7. Jlnst 3aranpHO{ opraHizamii Ta KOOpAWHAIIT Aii i yac pe)OpMyBaHHS MHCIHBCHKOI Tary3i
HEOOXITHO 3aBEpIIUTH PO3pOOKY Ha JepikaBHOMY piBHI KoHIEmIil po3BUTKY MUCIHBCEKOTO TOCIIO-
JapcTBa YKpaiHu Ta 3a0e3MeunTH OOOB'SI3KOBICTh BUKOHAHHS 1i OCHOB JUISS MHUCIMBCBKHX TOCITO-
napcTB Beix (opm BracHocTi. Meroro KoHrentiii, sska TOBHHHA CTAaTH CTPATETTYHOI0 OCHOBOIO HOBO-
IO MHCIHBCBKOTO 3aKOHY, € MEPEeTBOPEHHS MHCIUBCHKOTO TOCHOAApCTBA YKpaiHM y cydacHy Ta
peHTabesbHY Tany3b MPHPOJOKOPUCTYBAHHS.
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Hexnapanii

®dinancyBaHHs. JlOCTIPKCHHS IIPOBEJCHO aBTOPaMH B paMKaxX HAayKOBO-TOCTITHOI pobotn «JlocmikeHHs ¢ak-
THUYHOI Ta BU3HAUCHHS ONTUMAIFHOI YHCEIBHOCTI OCHOBHHX BHIB PaTHYHUX MUCIHMBCHKHUX TBapHH B pO3pi3i mpupo-
JTHHUX JTICOMHCIUBCHKUX obOnacteit Ykpainu 20202024 pp.» 1 Takoxk BKIIOYAE 3BIT 3 OrOJKEeTHOT Temu «Jlocmiautu
oco0JMBOCTI OpraHizamii Ta BeJeHHS MHUCIMBCHKOTO IOCIIOApCTBa B YKpaiHi B cydacHHX yMoBax (2010-2014 pp.)»

i3 Ne Jlepxpeectparii 0110U001921.

KoudnikT iHTepeciB. ABTOpH HE MAlOTh XKOAHUX KOH(UIIKTIB IHTEpECiB, SKi MOTJIN BIUIMHYTH Ha 3MICT CTaTTi.

[ToBomxeHHsa 3 MaTepianom. JocmimkeHHs He epeadadano podoTy 3 KHUBUM a00 KOJEKIIHHIM MaTepialoM.

References

Bondarenko, V. D. 1998. Biotechnology. Part 1. Lviv, 1-169.
[Ukrainian]

Bondarenko, V., E. Rizun. 2016. Challenges of the hunting
farms management in Ukraine and possible solutions. Pro-
ceedings of the Forestry Academy of Sciences of Ukraine,
14: 180-184. [Ukrainian] CrossRef

Delegan, 1. V., I I. Delegan, L. I. Delegan. 2005. Biology of
forest birds and animals. Polly, Lviv, 1-600. ISBN 5-7763-
1487-9 [Ukrainian]

Gulay, V. L. 1992. Ecological types of the European roe deer in
Ukraine. Vestnik zoologii, No. 1: 45-50. [In Russian]

Gulyk, L. T., O. O. Orlov. 2000. Specificity of consumption of
different forages by European roe deer in the forests of
Central Polissia depending on ecological conditions and
season of the year. In: Problems of Forest Ecology and
Forest Management in Polissia of Ukraine. Volyn, Zhyto-
myr, 109-118. (Series: Scientific works of Polissia ALNMS;
Issue 7). [Ukrainian]

Instruction... 2002. Instruction of the Arrangement of Hunting
Grounds, 2002. The State Forestry Committee of Ukraine.
Kyiv, 1-113. [Ukrainian]

Khoyetsky, P. B. 2013. European Roe Deer (Capreolus capre-
olus L.) in Hunting Grounds of Lviv Region. Spolom, Lviv,
1-224. [Ukrainian]

Khoyetskyi, P. B., S. L. Kopiy, O. O. Meleshchuk, I. V. Phizyk,
V. O. Agiy, V. M. Sukhovych. 2022b. Forestry and Hunting
Grounds: a textbook. Spolom, Lviv, 1-256. ISBN 978-966-
919-903-4 [Ukrainian]

Muzyka, V., O. Gonta. 2020. Assessment of the current state of
development of hunting economy in Ukraine. Galician
Economic Herald, No. 6 (67): 18-32. [Ukrainian] CrossRef

Myronenko, M. 2015. Draft Model of Reformation and Devel-

opment of Hunting Sector in Ukraine. ENPI East FLEG IL
WWEF-DCP, Ukraine, 1-261.

Novikov, R. 2020. Pulse of the industry. Indicators of vital
activity of the hunting industry of Ukraine. Forestry and
Hunting Journal, No. 3: 22-25. [Ukrainian]

Rizun, E., V. Bondarenko. 2016. Trends in population dynam-
ics of the Ukrainian game mammal fauna and propositions
on improvement of its census. Proceedings of the Theriolog-
ical School, 14: 34-40. [Ukrainian] CrossRef

Sablina, T. B. 1955. The ungulates of Belovezhskaya Pushcha.
Proceedings of the Institute of Animal Morphology, USSR
Academy of Sciences, 15: 20—89. [Russian]

Sheihas, I. M. 2013. Efficiency of forestry management as a
result of limiting factors of influence on the state of hunting
resource. Scientific Bulletin of the National Forestry Univer-
sity of Ukraine, 23 (6): 328—332. [Ukrainian]

Sheihas, I. M. 2021. Characteristics of limiting factors affecting
the state of hunting resources of Ukraine. Theriologia
Ukrainica, 21: 141-151. CrossRef

Sheihas, 1. 2023. Dzharylhach Island (Ukraine): results of game
management research in 1991-2022. Theriologia Ukrainica,
26: 176-196. [Ukrainian] CrossRef

Volokh, A. M. 2016. Mammals Hunted in Steppe Ukraine.
Book 2. Grinn D. S., Kherson, 1-573. [Russian]

Zagorodniuk, I, I. Dykyy. 2012. Hunting mammal fauna of
Ukraine: species list and vernacular names. Visnyk of the
Lviv University. Series Biology, 58: 21-44. [Ukrainian]
https://bit.ly/4ecHWWE

Zagorodniuk, 1. 2024. Fauna of war: trench fauna, polemochors,
stray and alien animals (theriological aspects). Theriologia
Ukrainica, 27: 3-24. [Ukrainian] CrossRef


http://dx.doi.org/10.15421/411625
https://doi.org/10.33108/galicianvisnyk_tntu2020.06.018
http://doi.org/10.15407/ptt2016.14.034
https://doi.org/10.15407/TU2113
http://doi.org/10.53452/TU2616
https://bit.ly/4ecHWwE
http://doi.org/10.53452/TU2703

Theriologia Ukrainica, 28: 201-224 (2024)
p-ISSN 2616-7379 « e-ISSN 2617-1120

DOI: 10.53452/TU2817

spi21905

L
o
=

=]

£

7]
=

Theriologicae

ZOOLOGICAL EXHIBITIONS IN NATURAL HISTORY MUSEUMS:
CLASSIC DESIGN AND MODERN APPROACH

Igor Evstafiev

Key words

natural history museums,
zoological exhibition, dioramas
and biogroups, knowledge
dissemination, exhibition innov-
tions.

doi
http://doi.org/10.53452/TU2817

Article info

submitted 03.12.2024
revised 24.12.2024
accepted 30.12.2024

Language

Ukrainian, English summary

Affiliations

Crimean Republican Sanitary and
Epidemiological Station
(Simferopol, AR Crimea)

Correspondence

Igor Evstafiev; Crimean
Republican Sanitary and
Epidemiological Station; 67
Naberezhna Street, Simferopol,
79005 Ukraine

Email: e-igo@ukr.net

orcid: 0000-0003-1586-8411

Abstract

Traditional natural history museums display elaborate stuffed animals in showcases
or as part of dioramas. Classic diorama displays are three-dimensional images, with
a combination of natural objects and artworks depicting a natural setting. The basis
of a zoological diorama is a realistic image of the landscape (a photograph or
painting depicting a certain landscape), which serves as a background for the main
objects of the exhibition. To create a realistic atmosphere, natural materials such as
soil, stones, plants, and trees are used, and stuffed animals in dioramas are made in
dynamic poses typical of the species. This means of recreating a part of the natural
environment helps to demonstrate the peculiarities of the ecosystem and the
atmosphere itself in which the represented animal species live. The author, who has
been visiting zoological museums in different cities and countries for many years,
has had the opportunity to observe the emergence of fundamentally new appro-
aches to exhibition activities in modern museums, and the impetus was his
acquaintance with the Grande Galerie de I’Evolution in Paris, which is part of the
Muséum National d’Histoire Naturelle. The Evolution Gallery exhibition is a vivid
example of a new approach that skilfully combines the display of stuffed animals
and modern technologies to convey information about the principles of evolution,
biodiversity, and the role of animals in ecosystems. The Gallery widely uses such
technologies as multimedia displays, interactive panels, mobile applications, etc. In
fact, the further development of zoological exhibitions is determined by scientific
and technological progress, and the development of digital technologies (high-
quality cameras, drone technology, and smartphones) has made the process of
nature photography more accessible. This provides endless possibilities for invol-
ving such materials in exhibition activities, which is facilitated by the variety of
social networks and various aggregators of visual and audio information available
for exchange and use. Therefore, the production and display of new biogroups and
dioramas requires the mandatory use of modern technologies, which increases the
attractiveness of the exposition for the modern museum visitor. The most
successful examples of the use of new approaches in the design of the exposition
are presented and analysed.
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300J10Ti4HI eKCNO3UIII NPUPOAHUYUX MY3€iB: KJIACHYHE BUKOHAHHSA
Ta CyYacHMi miaxin

Irop €Bcrad’en

Pesrome. V TpagumifHUX IPHPOAHIYNX MY3€SX eKCIHOHYIOTHCS MaiCTepHO o(OpMIICHI OITyjaja TBapHH, BU-
CTaBJICHI Yy BITpMHAX, a00 AK CKJIanoBi Aiopam. Kiacuysi excrio3uuii y BUTIISAL JiopaM € TPUBUMIpHUM 300pa-
JKEHHSM, 3 TIOETHAHHAM HATYypHHUX 00 €KTIB 1 XyIOKHIX TBOPIB, AKi 3MaJbOBYIOTh JOBKiLIA. OCHOBA 300J10T14-
HOI Iiopamu — peajicTidHe 300paxkeHHs neizaxy (dhororpadis abo KHUBOMHC, IO 3MATLOBYE TIEBHUI JTaHM-
madT), AKe CIYyKUTh (OHOM Ui OCHOBHUX 00’ €KTiB eKCIO3ullii. [yl CTBOPEHHS peaticTU4HOi aTMOc(epH BH-
KOPUCTOBYIOTh NIPHPOJIHI MaTepialii, Taki K IPYHT, KaMiHHs, pOCIMHH, epeBa, a Olyaajia TBapuH y JiopaMax
BUTOTOBIIIOIOTH B XapakTEePHUX U BHIAY AWHAMIUYHMX mo3axX. Takuid 3aci0 BiATBOPEHHsS YAaCTKH HMPHUPOIHOTO
CepeIoBHIIA JOIIOMAarae IpoAeMOHCTPYBAaTH OCOOIMBOCTI €KOCHCTEMH M caMoi atMocdepH, B SIKii MEIIKaroTh
Hpe/ICTaBICHI BUM TBapUH. ABTOpP, Malo4y OaraTopidyHy MPaKTUKY Bi/IBiTyBaHHS 300JI0TIYHUX MY3€eiB y Pi3HUX
MicTax 1 KpaiHax, MaB MOXJIMBICTB CIIOCTEPIraTH MOsBY IPHHIMIIOBO HOBUX ITIJXOMIB A0 €KCIO3ULIIHOT isTb-
HOCTI y Cy4acHHX MYy3efX, a MOIITOBXOM cTasio 3HaiiomMcTBO 3 ["anepeero eBomrouii B [Tapmxki (Grande Galerie
de 1'Evolution), mo e ckmagoBoro HamionamsHoro mysero mpuposmoi ictopii (Muséum National d’Histoire
Naturelle). Opranizaunis excrio3uuii ['anepei eBomonii — sickpaBuii IPUKIaA 3aCTOCYBaHHS HOBOTO MiAXOMY, 1€
BMLJIO TIOEJHYIOTH TIOKAa3 OITyIaJl i Cy4acHi TEXHOJIOTI Ay mepeaadi iHdopMalii Ipo 3acaau eBOJOLii, 6i0mori-
YHY pi3HOMAHITHICTB 1 pOJIb TBAPHH B eKocHcTeMax. Y ['ajepei mMpoKo BUKOPUCTOBYIOTH TaKi TEXHOJOTII, SK
MYJIBTUMEIiiHI TUCIUICT, IHTEPaKTUBHI MaHeli, MOOUIbHI 3aCTOCYHKH Tomlo. [10 CyTi momanbmivii pO3BUTOK 30-
OJIOTIYHUX SKCIIO3UIIIH BU3HAYAETHCS HAYKOBO-TEXHIYHUM IIPOTPECOM, a PO3BUTOK U(POBHUX TEXHOJNOTIH (BU-
COKOSIKICHI KaMepH, IPOHOBI TEXHOJIOTi Ta cMapT(oHN), 3poOHiIH Ipoliec 3HOMKH NPHUPOIH TocTynHImuM. [le
nae 0e3MeKHI MOMKIIUBOCTI JJIS 3aTydeHHs TAKHX MaTepiatiB A0 €KCHO3UIIIHOI AiAIBHOCTI, YOMY CIpHUSE Pi3-
HOMAHITTS COIIAIbHUX MEPEX Ta PI3HUX arperatopis BizyaJbHOI i aymio iHpopmalii, tocTynHol A oOMiHY i
BUKOpHUCTaHHA. TOMY, BUTOTOBJICHHS i1 €KCIIOHYBaHHS HOBHX OioTrpyTl i Aiopam mependadae 060B’I3K0BE BUKO-
PUCTaHHS Cy4acHUX TEXHOJOTiH, M0 301IbIIye MpUBaOIUBICTh €KCIIO3UIIT I CYy4acHOTO BiABiAyBada My3er0.
Hageneno i mpoaHasi3oBaHO HaWOIIBLI BJai MPUKIAAN BUKOPUCTaHHS HOBUX MiIXOMIB Yy 0hOpPMIICHHI eKCITo-
3UILT.

Knto4goBi cnoBa: mpupomHndi My3ei, 300JI0Ti9HA €KCIIO3UIIA, JIOpaMu Ta Oi0TpyIH, MOMINPEHHS 3HAHb, €K-
CTO3MILiITHI iHHOBAiI.

Beryn

IIpupomaudi My3ei — Iie cxoBHIA OI0JOTIUHUX KOJIEKI[iH, SAKi BUKOPHUCTOBYIOTHCS BUCHHMU
JUTS IOCHIJDKEHD Y Taldy3i CUCTEeMAaTHKH, €KOJIOTil Ta IHIIMX HayK y BChboMy cBiTi [Hudson 1987,
Vasarhelyi 2003; Jovanovic-Kruspel 2012; Vovk et al. 2014; Beck 2018]. CranoBneHHs IpUPOIHU-
yux My3eiB Hajiuye He oaHy coTHIO pokiB [Klymyshyn & Shydlovsky 2014]. [lupokiit ayautopii
300JI0TIYHI My3ei HaJaroTh MOMJIMBICTH JI3HATHCS MPO PI3HOMAHITHICTH TBAPUHHOTO CBITY, HOTO
eBommolito Ta ekocucteMu [Allmon 1994; Radzivill & Grytsenko 2023]. BuctaBku ponoMararoTh
(hopMyBaTH eKONOTIYHY 00i3HAHICTE 1 PO3YMIHHS BaXIUBOCTI 0XopoHH mpupoau [Koumparos 1967].

CyuacHi 3000Ti4Hi (i 3aranoM mpopoaHudi) My3ei Ta IX eKCIIOHATH € BaXJIMBUMH LIEHTPaMHU
3HaHb, JOCJI/PKEHb Ta OXOPOHH MPHPOJIH, a TAKOXK 30€pEeKEHHs KyJIbTYPHOI CHaIIHH, ITOB'I3aHOT
3 TBAPUHHUM CBITOM, BKJIFOUAIOUH Tpammii, Mipu Ta Muctentso [Burlykina 2012]. BaxmuBy poib
BiZIrpaloTh 300JI0Ti4HI My3ei YKpaiHH, Ki MPONOHYIOTH CBOIM Bi/IBiyBadyaM yHiKaJIbHI MOKIIHBOC-
Ti SIK JJI HaBUYaHHSI, Tak i s po3sar [Pysanets 2009; Shydlovsky 2012; Zagorodniuk 2022]. VHi-
KaJIbHI €KCIIOHATH Ta BHCTABKH IPO TBAPHH Ta CKOCUCTEMH MOXKYTh IPUBEPHYTH IIHPOKE KOJIO BiJI-
BiJyBadiB, i caMe TOMy 0arato My3eiB CTafOTh 3HAYHUMH TYPUCTUYHUMH ITaM'ITKaMU, TIPHBAOITIOI0-
YH K MICIICBUX XKHUTEJIB, TaK 1 YUCICHHUX TYpPHUCTIB.

Ha nanwucanns miei cTatTi MeHe HaAuXHYINO BiaBimyBanHs B [lapmwxi B rpyani 2023 poky Ga-
lerei evolution (Grande Galerie de I'Evolution) — osmiei 3 uacTiH BcecBiTHBO Binomoro HarioHa-
JTBHOTO MYy3ero mpupoxo3HaBcTBa (Muséum National d'Histoire Naturelle). ABTop OuLIbII AeTaIBEHO


https://www.google.pt/search?hl=uk&tbo=p&tbm=bks&q=inauthor:%22Lothar+A.+Beck%22&source=gbs_metadata_r&cad=4

Zoological exhibitions in natural history museums: classic design and modern approach 203

no3HaiioMuBcs 3 ["anepeero eBoroLil, sIKa MPEICTABIISE BEIUKUH iHTEepec K s MpodeciifHuX 300-
JIOTiB, TaK 1 JUIA OyIb-AKOTO JIOOWUTENS MPUPOIH I TBAPUHHOTO CBITY 30Kpema. [IpexcraBieHi Tyt
€KCITOHATH Ta 0co0I1BO (popMu momaHHs iHGOpMAIIil PO HUX OJHAKOBO ITIKaBi, SK MirOTOBICHUM
Ta 00i3HAHUM (DaXiBIsAM (BUCHHM, CTYICHTAM TOIIO) TaK i JIFOASM, SKi MAJIO IO 3HAIOTH PO Pi3HO-
MAaHITTsI TBAPUHHOTO CBITYy (MIiTH IIKUIBHOTO Ta JOMIKIIBHOTO BiKY, IMIMPOKE KOJIO JIFOAEH Pi3HOTO
npodinro, SKi Malke HEe CTHKAIOTHCS Y CBOEMY JKUTTI 31 CBITOM TBapHH).

JIi1s CTBOpEHHS Cy4acHHUX €KCIO3HINNA B OCTaHHI JECATHIITTS BUKOPUCTOBYETHCS HOBHH ITiIXi]T
1o ix ¢popmyBanHs. To B yomy x ioro HoBu3Ha? 1100 BiAMOBICTH Ha Il TUTaHHS, HEOOXITHO CIIO-
YaTKy PO3MJISIHYTH CYTh KIIACHYHOTO MiAXOJY J0 CTBOPEHHS 300JIOTIYHUX CKCITO3UIIH, SKi B OUTb-
IIOCTi CBOIH, AKIIO He BCi, cTBOproBaUCS B XIX—XX CT. y 300JI0TIYHUX UM KPA€3HABUMX MY3EsiX.

3oomnoriuHa excriosutis Benmkoi ["anepei eBomonii B [laprki, MOBHOIO Mipol0 — JiTHIIE HO-
Boro migxony (puc. 1). I B Hac B ocTaHHI pOKH MOYalIN BIPOBADKYBATHCS OKpPEMi eJIeMEHTH HOBOTO
IMiJIXOY B HOBOCTBOPIOBAHUX 1 PEKOHCTPYHOBAHHMX 300JIOTIYHHX EKCIIO3HUIIIAX. AJie 100 PO3KpUTH
TepeBard HOBOT'O MIXOJy 1 IMOKa3aTH HEOOXiMHICTh HOTo BIPOBAPKCHHS, MMOTPIOHO PO3TIISHYTH iX
O1NIBII IeTAJIbHO, IO JJO3BOJIMTD MPOBECTH MOPIBHSUIbHUI aHalli3 000X MiIXOMdiB i AaTH iM 00'€KTHB-
Hy oliHKy. ToMy Ha MoyaTKy MOBIAOMIICHHS — KiJIbKa CJiB IIPO icTopito cTBOpeHHs HarioHansHOTo
My3€el0 IpUponHOi icTopii Ta Bemukoi ranepei eposromii B [1apmxki.

VY apyromy po3aijii IOrOBOPUMO PO CYTh 300JIOTIYHUX KOJEKIIN 1 KITACHIHUH MiAXiT 10 CTBO-
PEHHS 300JIOTIYHHAX E€KCIO3MINN y My3esX, a Jalli TTO3HAaHOMHUMOCS 3 HOBUM ITiJTXOJI0OM Ha MPHUKIAI]
300J0T14HOT ekcrno3ullii mapusbkoi I'anepei eomronii. Tpetiit po3ain mpUCBsUEHUT 0OTOBOPEHHIO
HOBOTO MiAXOAY 10 (hOPMYBAaHHS 300JI0TTUHUX E€KCIO3HUIH Ta PO3MITHYTI OCHOBHI HOBaii, 110 3a-
CTOCOBYIOTHCS TIPY CTBOPEHHI 300JI0T1UHUX €KCITO3HIIIM.

I, HapermTi, B 0GroBOpeHHi, MU HE JIMIIE CIPOoOYEMO 3pOOUTH aKLEHTU Ha IepeBarax HOBOTO
MiAXOIy, ale i TMOoKa3aTH HOro MO3UTHUBHY POJIb y PO3BUTKY MYy3€HHOI CIIpaBH B HayKOBOMY Ta IIi-
3HABAJILHOMY TUTaHAX, & TAKOXK 1 B ECTETUYHOMY, CTHIHOMY, (hiHAHCOBOMY TOIIIO.

1. 3 icTopii cTBOpeHHs1 My3el0 Ta rajiepei

HamionansHuii My3ell mpupoaHoi icTopii — e HaiOinbla TOCTiHMIbKA Ta TMPOCBITHUIBKA
ycranoBa ®panmii, o mMae 6araTy i miKaBy iCTOPIIO, Pi3HI CTOPOHU SKOI BUCBITIICHI B IyOJIKaIisIX
[Barshteyn & Blume 2023, Tommo].

Puc. 1. I'anepes epomouii (Grande Galerie de I'Evolution) HamioHansHOro Mysero mpupogosHasctsa (Muséum
National d’Histoire Naturelle) y I[Tapmxi. ®oto aBTopa, 06.12.2023.

Fig. 1. The Gallery of Evolution (Grande Galerie de I'Evolution) of the National Museum of Natural History
(Muséum National d'Histoire Naturelle) in Paris. Photo by the author, 06.12.2023.



204 Igor Evstafiev

OdiniiiHo0 1aTor0 3aCHYBaHHS My3ero BBaxaroTh 10 uepBHs 1793 p. Came Toai mij yac ¢pas-
Iry3bKoi PeBomronii OyB mignucanuii gekpet pesostoniiinoro KonsenTy npo ioro 3acHyBaHHs. 1los-
Ba TIONEPEAHUKA My3€l0 Ma€e IAaBHIMNTY icTOpito 1 e mo ctBopeHoro B 1635 pomi koponem JIronoBi-
koM XIII KopouniBcekoro cagy MEIUUHHX POCIUH (3rofioM BiH cTaB mpocto Cagom Koposst), mo
nepeOyBaB ImiJ KOHTpoJieM JikapiB. 3 1729 can JiKapcbKUX POCIHH CTaB OQINiHHO HA3HMBATUCS
«My3eeM MpUpOIHOT icTOPii» 1 MpU3HAYABCS ISl BABUCHHS MPUpPOAo3HaBcTBa. OHAK Horo npiopu-
TETHUM 3aBJaHHSIM OyJIO BUBYEHHS POCIHH Ta iX aksliMaTu3amis. 300pH My3et0 akTHBHO ITOIIOBHIO-
BaJIMCS 32 PAXYHOK OOTAHIYHUX, T€OJOTTUHUX Ta eTHOrpadiuHUX KONeKLiH, 310paHiX MiCiIOHEpaMH y
Becr-Innii, [liBnennivt Amepwurti it Adpwurri.

Y 1793 OyB neperisiHyTHii HOro CTaTyc, 1 B MPpoLeci MpoBeIeHO1 peopraHizallii 0ya0 3aCHOBaHO
12 xadenp, 1o creniam3yoThCs B PI3HAX TaTy3sSX MPUPOJHUYOTO 3HAHHSA. Jy)Ke aKTHBHO PO3BUTOK
My3ero WmoB y XIX cr., Koy u1si Hboro Oyiu moOynoBaHi MiHepaIoriyHa, 300JI0T1YHa Ta MaJIeoH-
TOJIOTIUHA rajiepei Ta HOB1 OpaHxKepei, a TaKoXkK psil OyiBesb AT PO3MIILEHHS KOJCKIIIH.

Po3zButok my3ero y XIX cT. TicHO noB's3aHuii 3 imeHamu HaTypanticTiB E. XK. ne Cen-Inepa, XK.-
b. Jlamapka, K. JI. KioB'e — npoBigHux HaTypaiicTiB no0u [IpocBiTHumTBa. ¥ TOH yac i3 My3eeMm
criBnparorots XK. JI. JI. Broddon, Onekcanap bponwsp, Anonsd T. Bponbsp, I'. Menaens (ocHo-
BONOJOXHUK reHeTtrkH); ximik XK. ['eii-JIroccak; A. bekepens (sraypear HobemiBebkoi nipeMii 3 ¢i-
3MKM) TA HU3KA IHIIUX BUJATHUX BUCHUX, SKi 3aKJIaJIM OCHOBU CY4acHOI HayKH.

VY et yac My3el mournHae OpaTh aKTHBHY y4acTh B OpraHi3aiii HayKOBUX €KCIICTUIIIH 10 Bil-
JAJICHUX PETiOHIB IUTAHETH JUIs 30MpaHHS Pi3HUX CKCIOHATIB. | X04a OCHOBHOIO MeTOr0 Mysero Oy-
J10 30upaHHs KOJEKIiN Ta OcBiTa MyOJiKH, aje 3aBASKU MOCTiIIIHOMY IPOBEJCHHIO HAYKOBHUX JOCIi-
JOKCHb Ta aHaJIi3y HAKOIMMYEHOro MaTepiaily, BUCHI 3MIMCHWIN MPOPUB K y po3podi kiacupikarmii
POCIIUH, TaK i1 B IHITUX PO3iJIaX MPUPOI03HABCTBA.

Hoga ¢aza 3poctanHs Ta po3BUTKY My3eto MmoB's3aHa 31 3100yTTsaM HUM y 1907 pomi ¢iHaHCcO-
BOT HE3AIEKHOCTI, IO TO3BOJIMIIO BIAKPUTH KiIbka HOBUX (itiit o Beiit dpaniiii, a ycraHoBa crajia
3aifMaTUCs OpraHizalli€l0 eKCHeIUIlii A0 He3BiIaHMX KyTOYKiB CBiTy, 3 METOIO 30MpaHHsS HOBHX
3paskiB s koyieknid. HamioHameHuit mMy3edt npupogandoi icropii (Muséum National d'Histoire
Naturelle) € oqHUM 13 HaM3HAYHINIKX 1 HACTAPIMIUX My3€iB MMPUPOIHOI iICTOPIT y CBITI, € BaXKJIMBUM
LEHTPOM HAYKOBHX JOCIHIPKCHb, OCBITH Ta 30epeeHHs MpUpoaHoi icTopii. BiH BXoauTs 10 uncia
HaOINBIINX HAYKOBO-JIOCITHIX Ta OCBITHIX OpraHi3alliii y cBiTi.

Huni My3eit Mae BenMKi KOJEKIii Omyaana TBApUH, MiHEpalliB, POCIHH i BUKOIHUX PELITOK, 1110
MPEICTABIAIOTh PI3HOMAHITHICTS KUTTS Ha 3emii. IIpyu mpoMy KosekIlii BKIIOYAIOTh 0e31id pi3Ho-
MaHITHUX BHIIB — BiJ] MIKPOCKOITIYHUX OPTaHi3MIB J0 BEJIMKHX CCABI[B, LIFOCTPYIOYH €BOJIOIIHHY
pi3HOMAaHITHICTB i B3aeMO3B'13KH Mixk Buamu. Moro ranepei, caam Ta 300napKu MOPIYHO BifBixye
noHax 2 MiH ocib. Itat my3eto Hanivye 6mu3pKko 1850 criBpoOiTHHKIB, 3 HUX 011M3bK0 500 — 10C-
JIHAKK ¥ HAYKOBIII, a Y BCIX HOTO Mipo3aiiax 30epiraeThcsi 62 MIIH JOKYMEHTIB, My3€HHHX TIpe.I-
METIB 1 MICTUTBCS 037119 )KMBHX MPEACTABHUKIB (IopH Ta GayHu 3emii.

My3eil akTHBHO BeJie HAyKOBI JOCIKCHHSI Y PI3HUX Tally3sX, TAKUX SK €KOJIOTisl, 300JI0Tis,
0oTaHiKa, MAJEOHTOJIOTIS Ta iH. My3el CHiBIPAIlOe 3 MIiCIIEBUMHU Ta MIKHAPOJIHUMH IHCTUTYTaMH,
poOJITYM 3HAYHMI BHECOK y CBITOB1 HAYKOBI JOCTIDKEHH. Y (paHIly3bKil nep:kaBHil aaMmiHicTpa-
1ii My3ei knacugikyeTbes sIK BEJIMKa Ta BaXKIIMBA yCTAHOBA BUIIIOI OCBITH.

OpHak HOro AisIBHICT UM HE OOMEXYETHCS, Horo criBpoOITHUKN OepyTh aKTUBHY y4acTb Y
PI3HHUX OCBITHIX Iporpamax. B Horo cTiHax i He TLNBKH, PETYISPHO MPOBOISITHCS TUMYACOBI Ta MOC-
TiIHHI €KCITO3HIIi1, III0 OXOIJIIOIOTH TEMH €KOJIOTI, EBOIIIONIT, 30€PEKEHHS MPUPOIN Ta 3MIHH KJIiMa-
Ty. My3eit TakoX IPOIIOHYE JIeKIii, ceMiHapy, MalCTep-KIIacH Ta eKCKypcii ISl MKOMAPIB, CTYICH-
TiB Ta MIUPOKOI ayAUTOPIi.

My3eit akTHBHO OOTOBOPIOE MPOOJIEMH, MOB'SI3aHI 3 OXOPOHOI0 IMPUPOIH, 3MIHOIO KITIMaTy Ta
3aXHCTOM OiOpI3HOMAHITTS, MiAKPECITIOIYN BaXKIIHBICTh CTAJOTO PO3BUTKY. BKIIoWae mpoekTu Ta
IHIIaTHBY MIOO 3aXWCTy 3HUKAIOUUX BUJIB 1 30epeXeHHs MPUPOIAHUX pecypciB. B ocTaHHi mecs-
THJITTSA My3eil HallpaBHB CBOI JOCITIJHMIBKI Ta OCBITHI 3YCHJUIS Ha BHBYEHHS BIUIMBY JIFOACHKOI
JSUTBHOCTI HA HABKOJIUIITHE CEPEIOBHIIIE.
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Puc. 2. Hanionaneuuii My3eit mpupoaoszHasctBa (Muséum national d’histoire naturelle) y ITapuxi. ®oTo aBTOpa.

Fig. 2. The National Museum of Natural History (Muséum national d’histoire naturelle) in Paris. Photo by the author.

HamionansHuid My3eil IpUpoI03HABCTBA 00’ €HYE HU3KY OpraHizaiii, 3 skux y [lapmki pos-
tamoBaHi: Canx pocnuH; BeHceHCbkMiA 300napk; My3selt moauam; [anepest eBomtoltii; Minepaoriv-
Ha ranepesi; [laneonTonoriunuii Myseit; MiHi3oonapk npu PocimaaoMy cany. Ilosa Iapmwkem pos-
tamoBani: neHapapii IlleBpomy (Chévreloup, Rocquencourt), 3o0omapk y Kiep (Cléres), Mmopcbka
Oiocranmis y Konkaprao (Concarneau); 3oonapk B Ot-Tym (Haute-Touche, Obterre); my3eit Ha oc-
HOBI1 cTOsIHKM TiepBicHOT moaunu AOpi-Ilato (Abri Pataud) y Jle-E3i-ne-Task; ekonoriuna nabopa-
Topis B Bpronya Ta iH. (puc. 2).

2. 30010ri4Hi KOJIeKIil Ta eKCIIOHATH

2.1. Mema i 3azanvHi npUHYURYU CHIBOPEHHA KOTEKUYiT

30070r14HI KOJEKLii ABISIOTE co000 310paHHS 3pa3KiB TBApHH, TAaKUX SIK OIyJAana, CKEJETH,
MOKpIi Tperapart, MKypH, SIS, KOMaxd Ta iHIII BUAM SKCIOHATIB, sIKI BUMararoTh OCOOJHUBOTO
MTOBODKCHHS 3aJIEKHO BiJf MaTepiaiy Ta Iireii 30epiranus. 300JI0TiUHI KOJEKIIil B My3€sX CTBOPIO-
IOTBCSI BXKE KUIBKA CTONITH 3 METOI0 BUBUEHHS TBAPHHHOTO CBITY, @ IEMOHCTpAIlil Pi3HOMAHITHOCTI
TBapUHHOTO CBITY Ta PI3HHUX aCIEKTiB HOTO OpraHi3allii 3A1HCHIOETHCS IIIITIXOM OpraHi3alii BiamnoBi-
naux excnosumii [Klymyshyn 2002, 2017; Barkaszi et al. 2021].

3 caMoro moyaTKy iX opraHizamii Bci KOJEKIIii, IO CTBOPIOIOTECS B My3esX, HAOYBaIIH CTAaTyCy
HayKOBHX Ta OCBITHIX IICHTPIB 1 PO3BUBAIHCSA TEPEAYCiM SIK CKJIaJOBI OCBITHIX Ta aKaJIeMidHHUX
ycranoB [Shydlovsky 2012; Zagorodniuk 2022]. 300710ri4Hi KOJEKIii MalOTh BEJIMKE 3HAYECHHS IS
HayKH, OCBITH i KynbTypHu [Pysanets 2009]. BoHu € BaJIMBUM iHCTPYMEHTOM JIsi BUBYCHHS Ta
30epekeHHsT OlOpI3HOMAHITTS, a TaKOXX PO3YMIHHS €BOJIOIII, €KOJIOTii Ta TMOBEIIHKH TBapHH
[Riviere 1985]. 300m0riuni KOJIEKIii BUKOPUCTOBYIOTHCS IUISl OMHCY HOBHX BHIIB Ta yTOYHEHHS
CHUCTEMAaTUYHOTO CTaHy BiOMHX BH[iB. KOHKpETHI €K3eMIULIpM B KOJIEKLISX HaJaloTh IaHi Ipo
MopdoIToTiuHi 3MIHH BHIIB Y Yaci.

3pa3ku i3 300JIOTIYHUX KOJEKIIIH MOXKYTh BHKOPHCTOBYBATHCH JJIsl BUBUCHHS 3MiH B apeai BU-
IiB, CIIPHYMHEHUX 3MIHOIO KIIiMaTy abo aHTPOIOTeHHUMHE (pakTopamMu. BoHH IomoMararoTh OLiHIO-
BaTH CTaH MOMYJISIIA 1 TPOBOJUTH MOPIBHSIBHI JOCTIKEHHS 3 CyYaCHUMHU JaHUMH. My3eiHi Ko-
JIEKIIiT 9aCTO MICTATh KICTKOBI 3aJIMIIKK Ta €K3EMIUISIPY BUMEPJIUX BUIIB (HAPUKIIA, 1010, CyM4a-
CTHMI BOBK Ta iHIII), 0 JTO3BOJISIE BYCHUM BHUBYATH iX OIOJIOTIO Ta €KOJIOTiH0. BOHM € TeHETHYHUM
OaHKOM JUTSI PIIKICHUX 1 3HHKarounX BUAiB. CydacHi TeXHOJIOTIT 103BoJsA0Th Briydatn JJHK 3 my-
3eHHHUX 3pa3KiB, 10 OTIOMAarae y BUBUCHHI MOMYJISIIHHOT TeHETHKU Ta (ioreHeTuku. ToMy 300710-
TiYHI KOJIEKLIT € 623010 JaHUX JJIs1 MOHITOPHHTY 3MiH y 010pi3HOMAHITHOCTI Ta €KOCHCTEMAX.

300J0T1YHI KOJIEKIii € YaCTHHOIO CBITOBOTO KYJIBTYPHOI Ta icTopn4Hoi criaximuHu. Bonu € cBi-
JTYEHHSIMU JIOCITIJDKEHbB 1 BIIKPUTTIB MUHYJI0T0. TOMy 6arato KoJIeKIliii ToB'sI3aHi 3 iCTOPIE0 HAYKH,
BEJIMKUMHU JOCIITHUKAMH Ta €IoXaMH reorpadiyaux BigkpuTTiB [Zagorodniuk 2022]. Bemuka pomb
3007I0TIYHUX My3eiB y BUXOBaHHI Ta ocBiTi mozei [Belyakov 2002; Khitsova 2003]. Ix excronatu
JIOTIOMAraroTh BiABiMyBauaM My3€l0 3pO3YMITH Pi3HOMAaHITHICTh TBAPUHHOTO CBITY, HOTO Bpasiiu-
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BICTh 1 BOJKJIUBICTh 30€pexeHHs NPUPOIH, & KOJEKIil 4aCTO BUKOPUCTOBYIOThHCS B OCBITHIX IpOrpa-
Max Juis cTyAeHTiB 1 mkonapis [Klymyshyn 2005]. 3oosoriuHi KoyeKIil BiAirpaTh KIIOUOBY pOJb
Yy PO3YMiHHI MHHYJIOTO, BUBYEHHI ChOTOJICHHS Ta IUIAHYBaHHI MalOYTHBOI B3a€MOJIi JIIOJIMHH 3
npuponoro [Sotnikova 2004; Weidacher 2005].

Bech nuisx TBapuHU BiI MPUPOIN OO €KCIIO3MIIi Yepe3 KOJIEKIIOHYBAHHS MOYKHA OITHCATH Ta-
kuMu kpoxamu [Weidacher 2005; Pakhomov & Kulbachko 2006]:

* BUWIYYCHHS TBAPHH 13 IPUPOIU PI3HUMHU JOCTYITHUMH METOJAMU 3aJISKHO BiJl 0COOIMBOCTEH

TBapUHHM Ta MicllA i1 MPOKUBaHH (301p, BUIOBITIOBaHHS, BiZICTPLI TOIIO);

* 30epekeHHs (KOJEKI[IOHYBaHHsI) 310paHUX TBapHH ISl TPUBAJIOTO 30€piraHHs Ta IMOAaJIbIIOTO

MOrTHOJICHOTO BUBUCHHS (BUTOTOBJICHHS TYIIOK Ta OITyIAJ TBAPUH, CIIUPTOBHX, (POpMaTiHOBUX

Ta 1HIIUX mpernaparis Tomo) [Zaslavsky 1971, 1986];

* CTBOPEHHSI aHATOMIYHHUX TIpeNapaTiB 3 OKPEMHUX YaCTHH TBapuH (KiCTKOBHX CKEJETiB, Ipera-

paTiB OKpEMHUX OpraHiB a0 IHIIMX M'SKUX YAaCTHH Tija Ta iH.);

* HAKOTIMYCHHSI KOJICKIIHHUX MaTepialliB y BUNIAI (DOHIOBUX KOJEKIIIH 30Cepe/PKEHUX y 300-

JIOTIYHUX MY3esiX Ui TPUBAIOTO 30epiranHs Ta BUBYCHHS ekcriepramu [Rutynskyi & Stetsiuk

2008];

* oprasizaiisi BUIOBUIIHUX €KCIO3MLIN 13 YaCTUHHU (DOHIOBUX KOJISKLIN A O3HAHOMIICHHS 3

TBapUHHMAM CBITOM IIMPOKOTO KOJIA JFoAeH (IIKOJISPIiB, CTYICHTIB, IHITUX JIIOOUTEIB IPUPOJIN)

[Aprodov 1980].

CTBOpEHHS KOJIEKIIIH y 300JIOTIYHAX MYy3esX — IIe JIMIIE OJJHa CTOPOHA MeIali, Ipyra — opra-
Hizamis ixaporo 30epiranHs [Pecheniuk 2024]. 30epeskeHHsT 300J10T1UHUX KOJIEKIIH BHMarae pere-
JILHOTO TMiAXOy Ta 3aCTOCYBaHHS CydyacHHMX TexHoJjorii. Lle no3Bossie 3a0e3neunT JOBTOBIUHICTb
€KCITOHATIB Ta 1X JOCTYIHICTh I MaOYTHIX IMOKOJIIHG. JIOTIISA/ 3a onmyJaJaMu TBAPHH Y MYy3esX €
BaXJTMBOIO YaCTHHOIO IXHBOTO 30epekeHHA. Omymana € MIHHAMH SKCIIOHATAMH, SKi BHMAararoTh
PETYISPHOTO NOTISAAY JUIA 3al00IraHHs MOIIKOKEHHSM, TIOB'I3aHUM 13 BIUIMBOM 4acy, HIKiJTHHUKIB
a00 HeCTIPUATINBAX YMOB HABKOJHITHHOTO CEPEIOBHIIIA.

30epiranHs 300J0TTYHUX KONEKLiH Y My3esiX — L€ IPoLIec, 0 BUMArae CyBOporo J0TpUMaHHS
MEBHUX CTAHJAPTIB i METOIUK AJIs 3a0e3neucHHs 30epekeHHsT 00'€KTIB Ta iX HayKoBOi LiHHOCTI. Lle
1 TeMIieparypa, o 3a3BUYadl MITpUMYyeThCs HA piBHI 18—22 °C; i onTUMaibHA BiHOCHA BOJIO-
ricte — 45-55%, 100 yHUKHYTH pyHHYBaHHsS OpPTaHIYHMX MaTepiajiiB Ta PO3BUTKY I[BUII; 1 BEHTH-
JSIisE — peryJsIpHUNA MOBITPOOOMIH 3amo0irae CKym4eHHs BOJIOTH ¥ HAKONMHMUYCHHS JICTIOUUX Opra-
HiyHHEX cnonyk [Pecheniuk 2024]. ITpu npomy, ormyaana TBapyH 1 IIKypH 30€piraroThes B CIeIialib-
HuX 1madax abo Ha MONHIAX, 3aXUIICHUX BiJ MY Ta cBiTia. MOKpi npenapaT (HapuKiIaj, opra-
HU a00 111l 0cOOMHM) 30epiratoThCsl B CKIISIHIA a0 MIIaCTUKOBiH Tapi 3 KOHCEPBYBAJIBHUMH PO3UH-
HaMHU (3a3BUYall €TaHOJIOM a00 (OPMaIIHOM).

[ama mpobnema KoNeKIid — 3aXUCT BiJl MIKIIHUKIB: BAKOPUCTOBYIOThCS MACTKH, IHCEKTHUIIMIN
Ta Oap'epu, 1100 3aMOOITTH MOIIKO/PKEHHIO KOJEKI MU0, )KykaMu un rpubkamu [Behr 1971;
Pinniger 1990]. BaxJMBo npuaianuTH yBary i OCBITJIICHHIO, 00 JJIsl OLIBIIOCTI €KCIIOHATIB HEOOX1THO
MiHIMi3yBaTH BIUIUB CBiT/Ia, OCOOJIMBO YNbTPagioIeTOBOTO BUIPOMiIHIOBaHHS, 11100 3amo0irTu BUII-
BiTaHHIO 1 Jerpanaii matepianiB. EQextuBHe 30epiranas 300J0TTYHHX KOJEKINH — I JOBIOCTPO-
KOBHI IIPOIIEC, III0 BIMArae Cy4acHOro o0agHaHHsI, Tpo(eCiHHNX 3HaHb, CHCTEMATHYHOTO JOTIISTY
Ta IHIUBIAYAIBHOTO MIXO0TY 10 KO)KHOTO KOHKPETHOTO eK3eMILIsApa. ToMy, HeOOXITHHIA mepioauy-
HUH OTJISAJ] KOXKHOTO omyana (haxiBIsIMH 100 TOSBU BT UM IPUOKiB, TIOMIKO/PKEHB BiJl KOMaxX 4H
TPU3YHIB, 3MiH CTPYKTYPH, KOJHOPY UM TEKCTYPH MaTepiais.

BuHukaroTh mpobieMu i 31 CTapiHHSAM MarepiaiiB, BUKOPHUCTAHHX IJIsi CTBOPEHHS OIyAad,
0c00JIMBO B ICTOPHYHIX KOJEKINSAX. 3 4aCOM PYHHYEThCS 1 O10JOTIYHUIA MaTepial i BILIMBOM pi3-
HOMAHITHUX MIKPOKJIIMAaTHYHUX Ta (I3MYHUX YNHHHKIB (3MIHHM TeMIEpaTypH Ta BOJIOTOCTi, BUIBI-
TaHHs, BiOpallist), 610JIOTIYHIX areHTiB (KoMax AeTpuTodaris, TpHOKIB TOIIO), MAHIYIALIH 3 MaTe-
plaJoM i 9Yac Mmeperisamy Ta IOTJISAY, MOCIITHUIBKHX 3axOfiB (BKIIOYHO 3 BimOOpoMm mpoO)
[Pecheniuk 2024]. [Ipote peryisipHUi DOTIAN i MOHITOPHHT CTaHY OIyAal Ta IHIIMX CKCIIOHATIB
JIOTIOMAraroTh 3HAYHO MMPOJIOBKUTH TEPMIH iXHBOT CTyx0u. J[JIs1 METH MOHITOPHHIY MOKHA BUKOPH-
CTOBYBAaTH IIU(PPOBI TEXHOIOTIT [T (poTorpadpyBaHHS 1 3aMKCY 3MiH Y 30BHIITHHOMY BHUTJISIII.
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Onynasna TBapuH — L€ He TUTbKM eKCIIOHATH, alle i BaK/IMBi HAyKOBi Ta KYJIbTYpHi 00'ekTH. Ix
30epexXeHHsl J03BOJIsiE NepelaBaTh 3HAHHSA MalOyTHIM IOKOMIHHSM, AEMOHCTpPYBaTHU OiopizHOMa-
HITTS 1 CIIY>)KHTH OCHOBOIO JIJIsl HAYKOBHUX JOCIHIHKEeHb [Pysanets 2009].

€ I1Ba OCHOBHI THIIM 300JIOTTYHHMX KOJICKIH. ['0JOBHUH 3 HUX — TpaJMIiiHI My3€iHI KOJEKIIi1
y GopMi eKCITO3UIIii, SKi JaBHO MOCIIH CBOE MiCIIe SK BiANIPaBHHI Matepiall pH OMKCI Ta JEMOH-
cTpauii 610J0r1YHOr0 po3MaiTTa. 3HAYHO MEHII MOLIMPEHI JEMO3UTapii 3aMOPOKEHUX KUTTE3AAT-
HUX PENPOAYKTHBHUX 1 COMATHYHUX KIITHH. TpaauIiiiHi KOJEKIIl CITy>KaTh UI eKCIIOHYBaHHS 00-
pOOJICHUX THUM YH iHIIUM CIOCOOOM OCTaHKIB TBapWH, MPUAATHUX TEPEBAXKHO 11 MOP(OIOTIUHIX
JOCTIKEHb, 1 BOHH Jaf0Th (POpMYyIOTh) ysaBIeHHS mpo OioTy. [Ipy bOMY MOKIHBOCTI OTpUMaHHS
J01aTKOBOI 1H(popMallii, HapHKIa, PO 0COOINBOCTI TOHKOT MOP(OJIOTii UM PO TE€HOM OpTraHi3My,
30epeKeHOT0 y BUTIIAAI OIyJalia, Iy’Ke OOMEeKeHi.

Komnexkuii JJHK — HoBUit cnioci6 BUBUCHHS Ta 30epexeHHs 0I0pi3HOMAaHITTS, a KPIOKOHCEpBa-
is J03BOJIsIE 30€perTH MOTEHIIHHO KUTTE3AAaTHI OpraHi3MH a0o iXHi KIITHHH [Abramson et al.
2004]. Taka KoJIeKIIisI Ma€ BEJIMKE 3HAYCHHS JUIS HAYKOBHX JOCIIPKEHb, BKJIFOYAIOYH BHUBYCHHS
010pi3HOMAHITTS, €BOJIONLII, FEHETUKH MOMYJIALIM Ta ekosorii. OfHAK TEXHOJIOTis INIHOOKOr0 3aMo-
POXyBaHHA Ta 30epiraHHs B PiAKOMY a30Ti HOCUTh CKJIaJHa, AOpOra Ta €HepProMicTKa MpoIeaypa.
Tinbky BUTpaTH HA yTpUMaHHA 0aHOro Takoro 6anky B CIIIA ominrorotscs Bix 50 000 $ mo 80 000
$ Ha pik [Abramson ef al. 2004]. Oprawni3aiis 300510rigHOr0 360pYy 3pa3kiB JJHK Bumarae crerians-
HUX MiIXOiB /Ui 3a0e3neueHHs TPUBAJIOT0 30€peeHHs TeHETUYHOTO MaTepiany.

Juns opranizanii xonekii 3 JJHK-3pazkamu BUKOPUCTOBYIOTH OioMaTepianu: KpOB, TKAaHWHU
(mampuknaj, M'si3M, 1IKipa, TeYiHKa), mip's, Bojoccs, KICTKH, 3yOou Ta iH. J{0aiinuBi MeToau 301paH-
a1 IHK, siKi TO3BOJSAIOTH OpPraHi3My 3aJIMIIATHCS XKHUBHUM, OCOOJMBO BaXXJIMBI IIPU BUBUCHHI PijKic-
HUX, PEIIKTOBUX 1 3HWKatounx BUAIB. OCHOBHI METOIM KOHCEpBaIlii: 3aMOPOXKYBaHHS 3pa3KiB MPH
Hu3bKuX Temneparypax (ix 20 ° C go -80 © C), a Tako’k BUKOPUCTAHHS KOHCEPBYBAIBHUX PO3UUHIB
(eranon, DMSO, o0ydepu mis cradimizamii JIHK). Texniganii acnekT 30epexxenns JJHK myxe npoc-
. Buninena, ouninena ta Bucyniena JJHK tpuBanmii yac Moxe 30epiratucs npu KIMHATHIA TeM-
nepaTypi y 3aKpUTHX IpoOipKax, HAMTOBHEHUX 1HEPTHUM Ta30M.

CrBopenns Ta minrtpumka konekmii JJHK-3paskiB moTpeOye 3HaUHHX pecypciB Ta KBamidikoBa-
HOTO MEPCOHaNy, ajie € BaXXJIMBUM BHECKOM Yy HayKy Ta 30epexxeHHs OiopizHOMaHITTA. O0'eqHaHHS
KJIACUYHUX 1 Cy4aCHUX METOJIB y Tajly3i CUCTEMAaTHKH, OIKCY Ta MOHITOPUHTY 010pi3HOMAHITTS, B
MepIny 4epry, BU3HaYae HayKOBY 3HAUYIIICTh PI3HOMAHITHUX 300JIOTTYHUX KOJIEKIIIH HA JOBrOCTPO-
KOBY IEPCIEKTUBY.

2.2. 300n02iuni excno3uuii (Knacuunuit Rioxio)

300JI0TYHI €KCIIO3HMINIT OPTaHi3yIOThCSI Ha OCHOBI (DOHIOBHX KOJICKINH My3€iB JJis IEMOHCTpa-
1ii pI3HOMaHITHOCTI TBAPHUHHOT'O CBITY, HOTO €BOJIFOIII1, €KOJIOTIT Ta TOBEIIHKA OKPEMHX BHUJIB, a
TaKOX 3 METOI0 MOMYJISIpH3alii 3HaHb PO TBAPUHHMI CBIT 1 3aJIy4CHHS IIMPOKOTO KOJIa JIFoAeH 10
npupomooxopoHHux 3axoniB [Klymyshyn 2002; Pakhomov & Kulbachko 2006].

HuHi B ocHOBI opranizaiii 0i1bIIOCTI 300JI0TIYHUX €KCIO3UIIiN y My3esx Ykpainu (ta i Oara-
THOX IHIIMX KpaiH) JIEKUTh JEMOHCTPAIISI OKPEMHX 00'€KTIB 3 KONEKUIHHNX (HOHIIB My3€10, a TAKOX
HIIIXOM 0()OPMIIEHHS JliopaMm, SKi I03BOJISIOTH MOKA3aTH He JIMIIE OKPEMHX TBAapWH, ajle W BiITBO-
pHUTH TIepes BiABigyBadaMu My3elo ixHe mpupopne cepepoBuimie (puc. 3) [Chornobai er al. 2002;
Biliashivskiy 2012; Zagorodniuk 2022].

Tomy TpaauIiiiHi mprpoaAHUYi My3el (30KpeMa i 300JI0TiUHi) — IIe 1o CyTi MalcTepHO 0hopM-
JIeHI OMyAaja Ta MperapaTd TBapWH, sIKi 3a3BMYall BHCTABICHI y BITpHHAX IOOIWHIN, y ¢opmaTi
Oiorpym, abo sk ckianoBi miopam [Zaslavsky 1986]. liopamu BBa)KalOTHCS KIFOYOBOIO aTPAKIIIEIO
JUTSL BiJIBITyBaYiB, OCKUTBKH JAIOThH VSIBICHHS HE TUTBKU MPO CaMy iCTOTY, ajie i Mpo cepeIoBHIIC il
iCHyBaHHS Ta CyIyTHI BUIM TBapuH i pocnuH [Barkaszi ef al. 2021; Zagorodniuk 2023]. Tomy cbo-
rofHi OLTBIIICTh 300JIOTIYHUX BHCTABOK y My3esiX YKpaiHu (Ta OaraTboX iHIINX KpaiHax) BUKOpPHC-
TOBYIOTh JiOpaMu, IO TPEICTAaBISAIOTh 00'€MHO-IIPOCTOPOBY EKCIIO3MILIO, SIKA TTOKa3ye TBapUH Y
MIPUPOSHOMY CepeloBHII icHyBaHHs [Bokotey ef al. 2014].
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Puc. 3. liopaMu 3 BUKOPHCTaHHAM TaKCHAEpMIUHMX ¢iryp ccaBuiB y My3zel npupoau XapKiBCbKOTO YHIBEPCUTETY
(poto IO. Inproxina) ta B HamionamsHOoMy HaykoBo-mpupoxundoMmy mysei HAH VYkpainu (pparmentu 3D-typy
https://my.matterport.com/show/?m=Nmyg8XRcEiX: URL1 ta URL2)

Fig. 3. Dioramas using taxidermy figures of mammals in the Museum of Nature of Kharkiv University (photo by
Y. [lliukhin) and in the National Museum of Natural History, NAS of Ukraine (fragments of the 3D-tour
https://my.matterport.com/show/?m=Nmyg8XRcEiX: URL1 and URL2)

Jliopama B 300JI0TI4YHOMY My3€i — II¢ IITYYHO CTBOPEHA CIIEHA 3 )KUTTS TBApHH, SKa MOETHYE
HATYPAIICTHYHI €IEMEHTH, OIyaia TBAPHH, POCIMHHICT 1 MeH3aXHe TIO. YIalITyBaHHS JiOpaMHu
notpedye peTenbHOl Ta 37MaroXeHoi poOOTH XyIO0XKHMKIB, TAKCHIEPMICTIB 1 My3eHHHUX (axiBIliB.
CTBOPEHHS 300JIOTIYHUX EKCIO3UIIH y BUTJISAI AiOpaM BKIIOYA€ HU3KY €TalliB: BiJl pPETEIBHOTO
TUTAaHYBaHHS IO TTOJAJBINOI pealtizariii 3aJyMaHoro, mood y pe3yabTaTi CTBOPUTH MPaBIONOAiOHI Ta
iH(popmaTuBHI TeMaTHuHi crieHu [lksanova 1984].

Bce mounnaeThes 3 mIaHyBaHHS 1 TTHOOKOTO BHBYEHHS JOCIIDKYBaHOI TEMH, KOJM BH3Haua-
€ThCSI eKocHcTeMa (HalpHKIIal, TPOIYHUH JIic, caBaHa, apKTUYHA TyHIpa i T.1.) 1 TBApHUHH, SKi Oy-
IyTh y Hilft mpezacTanieHi. Jani HeoOxinHO 3i0paTy iH(poOpMaIiiio Npo BiAMOBIAHNUX TBApUH Ta X MO-
BEIHKY, IIPO IXHE CEpeOBHUIIE IPOKUBAHHS, (DOHOBI POCIMHH Ta B3a€EMO3B'SI3KM BCIX KOMITOHEHTIB
Yy KOHKPETHIi IPUPOSHIHA eKocHCTeMi.

Ie cTane OCHOBOXO IUIsSI CTBOPEHHS IOYATKOBHX €CKIi3iB 1 MaKeTiB, MO0 IUIIXOM Bizyaizamii
VSBIAITH, K BUIIIAAaTHME Jiopama. Ha maHoMy minroroBuomy erarti moTpiOHO IepeKOHATHCS, IO
BCi e€lieMEeHTH (TBapWHH, POCIWHHICT, JaHamadT) OyayTh TapMOHIHHO TIOEIHYBATUCS 1 HAaJaBaTH
MPaBIOTNOAIOHMH 1 IKaBHIA AJIs BiJABIyBadiB BH/I.

I ockinbKku 0ONAIITYBaHHS 300JIOTTYHUX €KCIIO3HIIIN Y BUIJISIL Ai0paM Tiepeadadae CTBOPEHHS
PEATICTUYHUX CIIEH 13 TBapUHAMH, 3 BUKOPHCTAaHHIM MPHUPOJHUX MaTepialiB Ta elIEMEHTIB HaBKO-
JMIIHBOTO CepeNlOBHINA, 100 BIATBOPHUTH iX MPHPOXHE NPOXKWBAHHA, TO (OH miopamu 3a3BUYal
BHKOHYETHCSI Y BHIJISIJII HAMAJIBOBAHOTO (HAJIPYKOBAHOIO) TEH3axy, SIKHI CTBOPIOE BIMUYTTS TJIU-
O6unu Ta nepcnekTuBu [Bogatyreva 1983]. Ha Takomy ¢oHI 300pakyr0Th MPUPOJIHI €IEMEHTH, Xapa-
KTEpHI 151 00paHOi eKOCHCTEMH: JIiC, TOPH, BOAOHMHUIIIE, HEOO Ta 1HIII AeTai.


https://my.matterport.com/show/?m=Nmyg8XRcEiX
https://my.matterport.com/show/?m=Nmyg8XRcEiX&ss=308&sr=-.01,.11
https://my.matterport.com/show/?m=Nmyg8XRcEiX&ss=308&sr=-.01,.11
https://my.matterport.com/show/?m=Nmyg8XRcEiX
https://my.matterport.com/show/?m=Nmyg8XRcEiX&ss=308&sr=-.01,.11
https://my.matterport.com/show/?m=Nmyg8XRcEiX&ss=308&sr=-.01,.11
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Jani nounHaeThes Mifdip HATYpabHUX 1 IITYYHUX MaTepianiB. ' pyHT, KaMiHHS, MOX, 1€PEBU-
Ha, 3acylIeHa TPaB'STHUCTA POCIUHHICTh Ta iHII €JIEMEHTH IMITYIOTh peajbHi YMOBH NPOXKHUBAHHS
TBapuH. [I1acTuk, ryma abo crierniaibHi KOMIO3UTHI MaTepialld MOXKYTh BUKOPUCTOBYBATHCS SIK IS
CTBOPEHHSI €JIEMEHTIB CepeOBUILA (HAIPUKIIAJ, BOAM), TaK 1 YACTUH AESKUX TBAPHUH. 3PELITOI0 BCE
L[€ JO3BOJIIE CTBOPUTHU PEATICTHYHI CLEHKH 3 SKUTTS TBApHUH Y MIPUPOJI, 1[0 AOIOMAarae BiABigyBa-
YaM Kpalle 3p03yMiTH CYTh €KOJIOTTYHHX CHCTEM i B3aEMOJIIIO B HUX OKPEMHUX BH/IIB.

BukopucTaHHs oIyan TBapHH y My3eHHUX €KCIO3HLIAX € HANMOUIMPEHINIOKW PAKTUKOKO, 110
JI03BOJISIE CTBOPUTH MaKCUMAJIBHO peajiCTHYHE YSBJICHHS IPO Pi3HI BHIM TBapUH y IXHBOMY cepe-
JIOBHIIII IPOXKUBaHHs. ToMy, oImynana TBaprH — OCHOBHHH O0'€KT JIiOpamu.

Jis obnamTyBaHHS JiopaM MOXXYTh BHKOPHCTOBYBATHICS HE TIJIBKH OIyJalia, BHUTOTOBJICHI
npodeciiHIMH TaKCHIEPMICTaMH, TaK 1 MOJET TBapWH, CTBOPEHI 32 JIOTIOMOTOK CKYJIBITYPYBaHHS
Ta MOJCJIOBAHHS, 3 YPaXyBaHHIM iXHIX TOYHUX aHATOMIYHHUX 0coONMMBOCTEeH. TyT BaXKITMBO BUKO-
pucToByBatH (apOH, SKI MaKCHUMAaJIbHO TOYHO IMITYIOTH IXHE NMPHUPOIHE 3a0apBIIEHHS 1 TEKCTYpYy
mKipu abo XyTpa.

Omnynajia BUTOTOBIISIIOTH 3 BUCOKAM CTYIICHEM JeTalli3allii, o T03BOJIAE BifBiayBayaM moda-
YUTH TBAPHH Y HATYpajbHY BEJIHMUNHY, BUBYUTH TEKCTYPY Ta OKpac iXHBOIO Tijla Ta IHII aHATOMid-
Hi ocobnuBocTi. OmynanaMm TBapUH HAIAIOTh NMPUPOAHI MO3H, L0 JEMOHCTPYIOTh iX XapaKTepHY
MOBENIHKY: MOJIOBaHHS, BIAMOYUHOK, B3a€EMO/Iid 3 IHIIIMMH OCOOWHAMH.

Onynana cTBOPIOIOTH €(PEKT MPUCYTHOCTI, pOOISTUM €KCIO3HUIIII0 OUTBII Pa3ioyuoro, a My3eiHi
MaHesi, 0 CYMPOBO/DKYIOTh OITyJajia, MOXYTh MOSCHIOBATH, sIK Ii TBAPHHU aJIAlITyBAJIMCS IO CBOTO
OoTOYeHHs. BUKOpHCTaHHS OmyJal TBapWH HE TUIBKH JOJA€ Bi3yaJIbHOI MPHBAOIMBOCTI MY3CHHIN
€KCITO3MIII1, aJle i BUKOHYE BaXIIMBI OCBITHI (DYHKIIIT, HAIaf0UU BiJIBiTyBayaM MOKJIMBICTh OJFIKYE
MO3HAHOMUTHCS 3 PI3HUMU 00'€KTaMU IPUPOJIH Ta MEPEHHATHCS BAXKIIMBICTIO TX 30€peKEeHHS.

JleMoHcTpaIlis omyaan, po3NoAUICHUX IEBHUM YHHOM II0 IpyIax, A03BOJISE NTOKAa3aTH pi3HOMa-
HITHICTH (POPM KMTTS Ta ajamnTarliii, 1mo BiAOyNUCS NPOTATOM MiNbHOHIB pokiB. Tomy omymana
CJIY’)KaTh BaXKJIMBUM TJIOM JIJISl OOTOBOPEHHS €BOJIOIINHKUX MPOIIECiB, TAKUX SK MPUPOIHHUN BiAOip,
amanTamis Ta Bumupanssa [Aprodov 1980]. 3 meroro mimBummieHHsS iHGOPMATUBHOCTI E€KCHO3MIIII,
KOXEH eJIEMEHT J10paMu, OCOOJIMBO BCi MPEACTaBICHI B Hilk BUAM TBAPUH, CYNPOBOKYIOTHCS PO3-
TallOBaHUMH MOPAJ iHOpMAaLIHHUMU TaHESIMH, SKi HAJATh JaHl mpo 0ioJorito, apeal, 3BUYKH
Ta TOBKULIS TBAPHH, & TAKOXK MPO 3arPO3H, IO CTOSTH Iepe.] UMK BUIaMHU.

I sixmro Temep mo3HaHoMHUTHCS 3 O(OPMIICHHSM 300JI0TTUHUX EKCITO3UINHA Y My3esaX YKpaiHu, TO
MO’KHA 3 YIIEBHEHICTIO CKa3aTH, 1[0 BCi TPaaWIliHI MPUPOJHNYI (B TOMY YHUCII W 300JI0TiUHI) MY-
3ef — 11e Mo cyTi MaiicTepHO o(OpMIICHI OMynana Ta iHII CyXi IpernapaTH TBapuH, SKi 3a3BHUAil
BUCTaBJICHI y BITpUHAX MOOAUHII, y popmaTi Giorpym, abo sk cknamoBi aiopam. bimbmicTs kmacuy-
HUX JIOpaMHHX CKCTO3HIINA 0()OpMIICHI y BUIIISIII HATYPaJbHUX CEPEIOBUIN MPOKMBAHHS TBapUH,
CTBOPIOIOYM PEATICTHYHI CIICHH IMOJIFOBAHHS, TOIBIII, COIIATBHOI MOBSAIHKY ¥ T.II., YMM Hamaraliu-
sl 3pOOHMTH BHUCTaBY OUNBII KHMBOIO, @ TAKOX CTBOPUTH IS BiIBiAyBauiB e(eKT 3aHypeHHS B IpH-
pony. KiacuuHi miopaMu, Ipy BUTOTOBJICHHI SKMX OKpEMi TBapWHH OTOYEHI MacO MPUPOIHHX
€JIEMEHTIB, [0 CTBOPIOIOTH JOBKUILISA B JaHIA SKCIO3MINII, paHile 3aIydann 0arato JIOJeH CBOEO
BHJIOBHIITHICTIO Ta HOBU3HOI. BoHM OynM BaXKITMBUM OCBITHIM €JIEMEHTOM, JI03BOJISIFOYH BijBiTyBa-
YaM My3€l0 II03HAHOMHUTHCH i3 IPHPOJIOI0 Y MAKCHMAIBHO peallicTH4HiN Gopmi.

Ane Taka ¢opma nojadi iHpopmarrii Oyina akTyaabHO, TOCTYITHOIO 1 IIKaBOIO JIsi O1IBIIOCTI
BizBiqyBauiB My3eiB y XIX i B mepmriit mojoBuHi XX cToniTh. e moB’s3aH0 3 MOPIBHAHO Mi3ePHOIO
KIUTBKICTIO 00pa30TBOpUOi iH(OpMAIlii, B MMOPIBHAHHI 3 OMHUCOBOIO (CTAaTTi, HAPUCH, KHUTH). Heunc-
JICHHICTB 1 MAJIOJIOCTYITHICTH IikaBUX QoTorpadiii i ¢ibMiB PO TBAPUH y MPHUPO/Ii TA PI3HOMAHITHI
«3aMOPCHKI» PUPOHI EKOCUCTEMH SIKOKOCh MIPOIO KOMIICHCYBAJacs TAKUMHU SKCTIO3HIIISIMHU.

IIpote, B ocTaHHI JecATHIITTA iH(QOpMAaIliiHE CEepelOBHIIE JIFOJUHHU 3a3HAIO KapIUHAIBHUX
3MiH. ¥ XXI cTomiTTi KinbKicTs iH(OpMAIIl Ipo IpUPOLY Ta TBAPUH KPATHO, SIK CHIroBa Ky, 30i-
JIBIIAJIACS 3aBISKH PO3BUTKY HH(PPOBUX TexHoJorid. Hacammepesn Takux, sKi TOCTYIHI HaBiTh HE
npodeciiinum dororpadamMm — BUCOKOSIKICHI (POTO- Ta KIHO-KaMepH, JPOHOBI TEXHOJOTIT Ta cMapT-
(oHH, 110 3pOOUII0 TPOLIEC 3HOMKH NMPUPOAM Ta TBAPHUH OIIBII MOMUPEHUM 1 JOCTYITHUM ISl TIPaK-
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TUYHO OyIb-sKoi JoauHu. ToMy JrOIM 3apa3 He TUTbKH 6araTo (oTorpadyroTh, a i MITUTHCS 30-
OpaXeHHSMU Ta BiJIeO 3 yciMa 3alliKaBJICHUMHU.

JoctynHi uig Beix 1 pi3Hi iHpOpManiiiHi KaHaTH, IO PO3MOBCIOKYIOTH GoTorpadii Ta Bigeo-
MaTepiany mpo TpUponay. TakuMu CTamu CoOLiabHI Mepexi Ta Taki miatdopmu, sk Instagram,
YouTube, Facebook. be3niu 6a3 nanux i ruiatdopm, 1o JT03BOJISAIOTE OOMiHIOBaTHCS (OTO 1 BifICO,
TaKoX 30UTBIIMIM JOCTYNHICTH iHpopMmamii. Tak, Hampukmax, ruatdopma iNaturalist, q03BOJISIE
3BUYAHUM JIIOIAM 3alUCYBaTH W IITUTUCSA CIIOCTEPEKEHHSAMH MPO TBAPUH 1 POCIMHH, a MPOEKT
Biodiversity Heritage Library, 30epirae i ZiTUThCsI BEMTUKAMHU 00CSATaMH Bi3yallbHUX JAaHUX MPO TEX-
HOJIOTIi Ta JOCTiKeHHS. Bee e 103Bosisie KOpUCTYBayaM 3 YChOTO CBITY IIJIMTHCS CBOIM KOHTCH-
TOM, LI0 CTBOPIOE BEJIMUE3H1 CIUTFHOTH JIFOOUTENIB IPUPOIH.

30UTBIICHHS. YMCIIa HAYKOBHX JOCIHIIKEHb, IO MPOBOAATHCS 3 BHKOPUCTAHHSIM TEXHOJOTIH
CIIOCTEPEKEHHSA, TAKOXK CIPHUSIIO HAKONMMYEHHIO 1H(opMaliii Ta mosBi BUIOBUIIHUX MaTepialliB Mpo
010pI3HOMAHITTS Ta €KOCHCTEMH. 301UTBIICHHIO HA0YHOT iH(OpMAIlil TaKOX CIIPHsIIA YIacTh IMUPO-
KOTO KoJjia JIFoOUTENiB npupoan (He mpodecioHaniB) y 300pi JaHUX PO MPHUPOIY UYepe3 MPOEKTH
IPOMAJISTHCHKOI HAYKH.

Ii pakTopH B CYKYIMHOCTI CITPHSUTN 3HAYHOMY 30UTBIICHHIO 00CATIB iH(pOpMAITi TTPO PUPOLY 1
TBapuH y XXI CTOMITTI, 110 MPHU3BEJIO 10 OLIBIIOI MOIH(POPMOBAHOCTI CYCHIILCTBA MPO MPOOIEMHU
OXOPOHM HABKOJIMIIIHBOTO CEPEZOBHUIA. A TpOMi3JKa 1 CTallioOHapHA 3a CBOEIO CYTTIO Aiopama (SIKy
MPAaKTUIHO HEMOJKIIUBO OIIEPATHBHO TMEPEeBE3TH Oe3 PyWHYBAHHS B HOBE MiCIle — HANPUKIAL, IS
OpraHizailii THMYacoBOi €KCIO3MIIIT) sIKa IO TOTO K MPAKTUYHO HE OHOBIIIOETHCS, ajle BUMarae cep-
HO3HOTO 1 MOCTIHOTO JOMIAAY A MIATPUMKH B HANEKHOMY BUIIIAMIL. | Ik pe3ynbTat, aas Ou1b1o-
CTi JIFOJIEH Terep CTalld BXKE MEHII I[IKaBUMHU €KCITO3MIIi{, BAKOHAHI B KJIIACHYHOMY CTHJIi, BOHU CTa-
JI1 MaJioiH(OPMAaTUBHIUMH Ta MaJI0 BUAOBUIIIHAMH HA TJIi JOCTYITHOI iH(popMaIrii.

2.3. Benuxa zanepesn esonrwuii ¢ Ilapuiici

BinsigyBaHHs 30050r14HOI ekcno3uii y Benukiit ranepei esomronii B [lapuxki, a paimie if iH-
IIUX €BPONEHCHKUX MYy3€eiB, CIIPaBHIIO SICKpaBe BPAKEHHS y 3B'A3KY 13 3aCTOCYBaHHSIM HOBOTO IIiJI-
Xoay A0 (hopMyBaHHS €KCIIO3MIIIH A AEMOHCTpalii iX MmHUpokoMy (y TOMY YHCHi i HemiaroToBe-
HOMY) KOJy TJIs/1aqiB.

MoxHBo, 1ie 0/Ha 3 IpHUuHMH, mo Bemuka ranepes esomouii (Grande Galerie de 1'Evolution),
3acHoBaHa 11e B 1889 porti, — 3apa3 ofuH 3 HaltnonmynspHimmx My3seiB [lapmka. Benuxkwuii 3a1 eBo-
JIIOIT € BAYKJIIMBUM eJIeMEeHTOM HalioHaTbHOro My3€r0 MPUPOJIHOT icTOpii Ta BiJirpae KIIOYOBY POJTh
y HaBYaHHI Ta iHGOPMYBaHHI CYCIIJILCTBA MPO O1OPI3HOMAHITTS Ta CBOJFOLIIO )KUTTS HA HAIIH Iia-
HeTi. Ilix gac pyroi cBiToBoi BiitHM OyniBii Oyi10 3aBAaHO BEIMKHX 30UTKIB, aje JIMIIE Yepe3 POKH
ypsa Opaniii BUAUTMB (iHAHCH Ha JOBrOOYIKYBaHY PEKOHCTPYKINIO Tajepei. ToMmy, OHOBIICHHIA
My3€eil 3 BEJIMUYE3HUM 3aJI0M 1 CKISTHUM Jaxom Tutomero 1000 KB.M i 3 HOBOIO BEJIHMKOIO KOJIEKITIETO,
10 Ha0yJa cy4acHOro BUIIIALY, Oyno BinkpuTo nuiie 1994 poky.

o x sBisie coboro ["anepest eBomtorii B i cydacHoMy Burisai? [anepest 3aiimMae cTapOBHHHUN
qoTupHunoepxosuit ocoOHsK y [Tapky Bimuter (Parc de la Villette). Benuxwuii 3a1 eBosnoriii — 0co0-
JIMBA TOPIICTh My3€10, TUBOBIKHUI MPOCTIip, MPUCBSTUCHUN O10JIOTIUHIM €BOJIOII] Ta pi3HOMaHITHO-
CTi JKUTTS Ha 3eMIIi, OCKUTBKU TYT HPEACTABICHI BHIU B KOHTEKCTI IXHBOTO €BOJIOIIHHOTO PO3BUT-
Ky, HaBeJleHa iH(OpMallis PO BUMHUPAHHS Ta 30epeKEHHS BUIIB HA Cy9acHOMY eTari. 3ai Ma€e BHU-
COKI cTeJi Ta mpoCTOopi IO, 0OpPMIICHI 3 BAKOPUCTAHHSAM CKJIa i METaIy, 110 CTBOPIOE OCOOIUBY
aTMocdepy BiIKpHUTTS i BUBUCHHS Ta JO3BOJISIE 3BEPHYTH yBary BiIBiyBadiB caMe Ha €KCIIOHATAX.

Ti excrio3uriis 3aitmae mionry 6sm3bpko 6000 M2, BoHa Bxiroyae nmoHaz 7000 BUCTaBKOBHUX €KC-
MOHATIB, IO MPEACTABISAIOTH Pi3HI TPYIH TBAPHH, Y TOMY YHUCII Pi3HUX BHIIB CCaBIliB, ITaXiB, PeIl-
THTIH 1 MOPCHKUX OPraHi3MiB, IO JO3BOJISIE CTBOPHUTHU IOBHE YSBICHHS IIPO Pi3HOMAHITHICTH TBa-
puHHOTO CBiTYy. JleskuM i3 nux HaTypanizoBaHuX TBapuH moHaja 300 pokiB. Born Oynu mpuBeseHi
¢pany3pkuMu ekcnenumisMu (3 1762 no XIX cr.) 3 ycboro CBIiTy 3 METOIO BHBUCHHS XpeOETHHX
TBapuH. TyT MOKHA MOOAYNTH MPEICTABHUKIB (hayHH BCiX KOHTHHEHTIB: €Bpa3ii, Appuxu, [liBHig-
Hoi Ta [liBgenHoi Amepuku, ABCTpii Ta AHTapKTUIM. (pUC. 4).



Zoological exhibitions in natural history museums: classic design and modern approach 211

Puc. 4. Ipuxnagu pi3HHX 3a 3aAyMaMy XyJIOXKHHUKIB 1 TAKCHIEPMICTIB YaCTHH €KCIO3MLIT 3 BUKOPHCTAHHAM 3pa3KiB
CCaBIliB: BepXHIH psax — TakcuaepMiuHi Qirypu i KiCTSIKM TiraHTiB y PO3TOPHYTHX IHTep’e€pax My3elo, CepeiHii
PSLT — TPYIHM TaKCUAEpMIYHUX (iryp KJacy «oIyJai» B €KCIO3MIIHHUX 3aiax, [0 MPEeACTaBIIOTh TAKCOHOMIYHE
po3MaitTs dayHu, HWKHIH psg — okpeMi Qirypu 3 pi3HHM eMOLifHUM 3a0apBJIEHHSM — BiJ HEBHPa3HOTO 4epes
MIPUPOAHY «He3rpalbHicTh» BuAY (kamibapa) no nuHaMigHoi dirypu (6opcyk). DoTo aBTopa, 06.12.2023.

Fig. 4. Examples of different parts of the exhibition designed by artists and taxidermists using mammalian
specimens: top row—taxidermic figures and skeletons of giants in the expanded interiors of the museum, middle
row—groups of taxidermic figures of the ‘stuffed animal’ group in the exhibition halls, representing the taxonomic
diversity of fauna, bottom row—individual figures with different emotional colours, from an inexpressive species due
to its natural ‘clumsiness’ (capybara) to a dynamic figure (badger). Photo by the author, 06.12.2023.

Excro3utiist 3po0iieHa Tak, M0 Y Bac BUHUKAE BITIYTTS peanbHOCTi. Kpi3h CKIIO Kymona gaxy
CBITJIO ITAJIa€ Ha OITyJajla TBAPHH 1 3[a€ThCs, HIOM 3apa3 BOHM MOYHYTH pyXaTHcs. ExcrioHaTn opra-
HI30BaHi TaKMM YHHOM, 1100 TMOKa3aTH PI3HOMAHITHICTh XKHUTTEBUX (OPM Ta iX eBOJrOIiI0. Bes ko-
JIEKIIisl ranepel po3TalryBaiacs Ha 4 moBepxax OyaiBii i po30UTa Ha TPH OCHOBHI TEMAaTHUIHI PO3Ji-
T PI3HOMAHITTS (JOPM KHUTTSI, IPOLIEC EBOIIOIIT Ta BILIMB AisUTFHOCTI JIFOJWHU Ha Oiochepy 3emii.

[epmmii moBepX MPHUCBSYCHUI MEMIKAHIIM MOPIB 1 OKEaHiB, SIKi 3rpYNOBaHi 3a JOBKIJUIIMHU:
npubepexHi BOIW, ITMOMHHU OKEaHIiB, MIABOAHI Tapsdi pKepena, kopanoBi pudu. TyT € ckermetn
CHHBOTO Ta MiBACHHOTO KHTIB, OITyaJIa TYHIIS, CKyMOpii, KaTbMapa Ta 6araTbox iHIIHMX €KCIOHATIB.

Ha npyromy mosepci I'anepei nmpeacTaBieHi MEIIKaHIN CyIIi 3a CepeIOBUIIAMH IXHBOTO IMPO-
JKUBaHHSI: IPEJICTABHUKHU TPOIMIYHUX JIiCiB AMepukH, adpruKaHChKO1 caBaHH, (iopa Ta payna ¢pan-
IIy3bKHX 3alIOBITHHKIB, MPEACTABHUKN APKTHKH Ta AHTapKTUKH, mycteni Caxapa. TyT MoxHa mo-
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Oauntu xupady, 3e0py, rieHy, IUKOro cobaKy, JeBa, renapaa, Mypaxoina, OpOHEHOCIs, aHAKOH/Y,
sryapa, JIIHUBLS Ta 0araThOX 1HIIUX TBAPHH.

LikaBuii moka3 TBapHH, II0 MEIIKAIOTh B eKCTPEMaIbHUX YMOBaxX 3 aKIEHTOM Ha IXHi ajanra-
i — J10 CIIeKOTHOI O€3BOJHOT IMyCTeNi Ta CYyBOPUX MOPO3iB, CHITB i bojiB. Ilepma rpyna — TBa-
punH 3 GayHu Caxapu (Ipomazaep, razeib, MilaHa JUCHUI Ta iH.), Apyra — MPEeJICTaBHUKU APKTH-
KU It AHTapKTUKHU (Oinuit BeAMib, TPEHIAHCbKUI TIOJEHb, IMIIEPAaTOPCHKUI MIHTBIH Ta iH.).

Excrio3uirist TpeThOro MOBEpXY pO3MOBiNA€E PO BIUIMB TisSUTBHOCTI JIFOJMHHA Ha HABKOJIUIITHE Ce-
penosuite. Komnekris po30uTa Ha HACTYIHI TEMH: TIOJTIOBAHHS, pUOOJIOBIs, 30UpaHHsI — JOICTOPH-
YHA aKTHUBHICTb JIIOAWHU; NPUPYUYCHHS M OJOMAIHEHHS TBapuH 1 IITYYHUH BiAOip; MOAOPOXKI Ta
KOJIOHI3aIlis HOBUX TEPUTOPii; 3MiHa TaHmmadTy; 3a0pyIHEHHS HaBKOJIMITHKOTO cepenoBuma. Tyt
JKe BIJIBiyBavi 3HAMOMIIATHCS 31 CTAHOM €KOJIOTi] TNIAaHETH Ha JaHWH Mepioj] 9acy Ta MPOrHO30M Ha
Maii0yTHe. BucraBka 11b0ro HMoBepXy IOKa3ye He TUIBKH BIUIMB JIFOJMHU Ha JKUBI OPTraHi3MHu Ta ix
€BOJTIOLIIIO 1T BILTHBOM TOOJIMHOKHX (haKTOPIB.

EBomronii ®uTTA 3eMili MpUCBsYEHA €KCIO3UIIIsI YeTBEPTOro MOBepXy. TyT pO3TIsSAa€ThCS PO3-
BUTOK OpPTraHi3MiB Bifi OZHOKJIITMHHHUX JO CCaBI[B i MO MOSIBU JOAUHU. TyT MOKa3aHi CTPYKTYpH
kiituay T2 JIHK, a eBoJIroIis po3riisiHyTa 3 TOYKH 30py FeHETHKH, CriaJkoBocTi. Ha excro3uii Mmo-
JKHA J13HATUCSA 1 TIPO OCTaHHI AOCSATHEHHS Ta BIIKPUTTS FeHETUKU. B IIOMy, €KCIIO3MIIisI OXOILIIOE
HIMPOKUH CIIEKTP €KOCHUCTEM, TEMOHCTPYIOUHM E€BOJIIOLII0 Ta aJanTalilo BUAIB. TBapUHU po3TaIlo-
BaHi 3a TpyIamMu, [0 JOIIOMarae BiJBilyBauaM 3pO3yMITH B3a€MO3B'I3KH MIXK HAUMH.

VY «KabiHeTi BipTyalbHOI pealbHOCTI» Tajepel eBOJIOMIT POIOHYIOTHCSA HOBI BHIIU BHKIIAIaH-
Hs MaTepiany Ipo €BOJIOLIMHI IporecH. BiBigyBadaM MpomoOHYIOTHCS IS O3HAHOMIICHHS JIBI TTPO-
rpamu: «Iloopox 10 MEHTPY €BOIIONI» 1 «3HHUKIII TiraHTW». Y MepIlid mporpamMi po3moBiIaEThCs
maneti moHaa 60 miH pokiB ToMy. CeaHCH BiOYBAIOTHCS Y CHEIIAIbHUX MAacKax i TPUBAIOTh IO
miB ronuHu. JuTsda ramepes «3ay BIIKPUTTIBY, IO € TYT, — PO3BHBAIBHUMA 3al I JTiTeH 6—12
POKiB, Je iH(pOpMaIlisl MOAAETHCSA B IrpoBii ¢opmi. 3an BiIKPUTTIB, Ma€ IHTEPAKTUBHI irpH, pi3Hi
MaKeTH Ta 1HIII IeJaroriyni iHpopManiiHi MaTepiain, Mo JO3BOJSIOThH AITSIM ITOBHOIO MipOO po3i-
OpaTHCsl B TeMi €BOJIIOLIIT Ta 3pO3yMITH BCi HOTO IpoIiecH.

V 3ai, mpUCBSYCHIN TBApUHAM, [0 3HUKAIOTh, 310paHo 257 BUIB, 3aHECEHUX 10 MiXKHAPOTHOT
UYepronoi Kaurun (MCOII). 3HailoMCTBO 3 piIKiCHUMHU TBapWHAMHA W BUAAaMH, IO BUMHPAIOTh, J10-
MoMarae MmiJIBUIIUTH MOiHPOPMOBaHICTh JIFOACH PO MPOOIEMU OXOPOHHU MPUPOJIH.

Myseit [anepest eBONIOIIT — BaXJIMBHHA €JIEMEHT OCBITHBOI CHCTEMH, TOMY JJIsl IIIKOJISAPIB Ta
HIMPOKOI ayaUTOpii TYT MPOBOIATHCA EKCKYpCii, JIeKIil, MaiicTep-KiIacu Ta TeMaTH4YHI 3aX0/H, IO
JI0TIOMAarae MorJIMONUTH 3HAHHS PO €KOJIOTII0 Ta BaXIIMBICTh 30€pexeHHs 010pi3HOMAHITTS.

3. HoBuii nmigxin 10 ¢gopMyBaHHSA 300J10TTYHUX eKCIMO3MITIH

3.1. 3azanwHhi 3ayearicenns

MarepiaiabHy OCHOBY, SIKy BUKOPHUCTOBYIOTH JUIS (hOpMyBaHHS 300JIOTTYHMX E€KCIIO3MIH, cTa-
HOBJIATb, IIO-TIEpIIIe, OCHOBHI ()OH/IM KOHKPETHOTO MY3€I0, 10 CKIAAIOThCA 3 TYIIOK 1 OITyal TBa-
PHH, MpenapariB, BUTOTOBICHUX 3 TBapWH, Ta IHIII KOJEKIHHI Marepianu (THi3[a, 3JINKH CIiIiB,
CJIIM KUTTEAISUTFHOCTI # T.11.). A MO-ApyTe, HAYKOBI AaHi PO TBapHH, HAKOIIMUYCHI My3€€eM 3a Oara-
TO JECATUIITh, SKi TAKOXX BUKOPHUCTOBYIOTHCS JUIsl €KCTIO3HUIIIT Ta CIIYXaTh iH(OPMAIiHOIO OCHO-
BOIO JIJIsl HATIOBHEHHS 3MICTY eKCIo3uii (y BUDIAII iH(OpMaLifHUX JHCTIB, poTorpadiii, Bimeo ta
KIHOpOJIMKIB, MaTepiaiiB s CKIaJaHHs PO3MOBiAEH €KCKypCOBO/IIB Ta iH.).

P03BHTOK HayKOBO-TEXHIYHOTO MPOTPECY Ta BIPOBA/LKEHHS HOTO JOCATHEHb B OpraHi3aliio Ta
oopMIIeHHSI CyJacHHX €KCIO3HUIIiF poOUTh OCTaHHI SAKICHIIIMMH, MEHII (hiHAHCOBO BUTPATHUMHM i
TOJIOBHE — OUTBII BUIOBHITHUMH Ta IPUBAOIMBUMH JUIS MIMPIIOTO Kojla BiIBiAyBauiB. Y My3eiHiit
CIIpaBi IyXe BayKJIMBa CHaKoeMHicTh. HeoOXinHo n0aiimiBo 30epiraTu CTBOpEHE MOMCPEIHUKAMHE B
MUHYII POKH, 30epiraT Kpaili Tpaaullii, i He HaMaraTucs KOIIIOBAaTH BCE Te, III0 BXKE 3aCTapiiio, Mo
HE CTIPUIMAETHCS CyJaCHUMH BilBigyBauamu My3eiB. Tomy, 10 CTBOpeHHS (peopraniszaiii) 300J10Ti-
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YHUX EKCHO3UMLiH, Tpeba MiIXOJUTH BHUBAXEHO, KPUTHYHO, Oepydn MO yBarWm Halpi3HOMAaHITHIII
aCTeKTH, SIK TO: MeTa eKCHO3ulii Ta 11 TeMaTuka, BiBe[eHi Iuomi Ta (piHaHcH, HasBHa (OHIOBA
ocHOBa 1 T.1I. [Vengerova & lksanova 1984].

BripoBapkeHHs MOIIOHMX HOBOBBEJICHD Y CTBOPEHHS HOBHUX a00 peopraHi3alliro CTapux BHCTa-
BOK 1 JIa€ SIKICHUH CTPHOOK Y PO3BUTKY BUIOBUIITHOCTI 300JI0T1YHUX (i HE TUIbKK) BUCTABOK (TIPO TIE
MU IIOTOBOPUMO HIDKYE).

Xo4a MH TOBOPHMO TIPO JIBa MIX0A¥ Y (GopMyBaHHI 300JI0TIYHUX €KCIIO3UIIiH, peaTbHO HOBHI
MIJXIJ € PO3BUTKOM CTaporo, KJIACHYHOTO MiIX0Ay. I roBopsYM 1po HOBHH MiAXid, BAXKIUBO PO3Y-
MITH, 1[0 3MIHU CTOCYIOTBHCSI HE CYTi KOJEKI[IOHYBAaHHS UM BUTOTOBJICHHS OITyJall, a JIUIIE TOro, sIK
BIIAIITOBAHI CydacHi excro3utlii. To0To MeTa HOBOTO MiXO/y MOJIATAE B OpraHi3aiii eKCIO3HUIliH i3
3ally4eHHSM OCTaHHIX JIOCATHEHb HAYKOBO-TEXHIYHOTO MpOTrpecy, Mo0 MpaBUIIbHO, JOCTYITHO 1 ITi-
KaBO 3allpOTIOHYBaTH HAasSBHUI MaTepiall MIMPOKOMY KONy TISAa4iB 3 KOPHUCTIO UL HUX Ta MPHPO-
JIOOXOPOHHOT CIIPaBH B LIJIOMY.

JU1s IbOTO BAXIIUBO, 100 1HAMBIAyalbHI MapIIPyTH TYpiB, a TAKOX TYPU B Pi3HI YACTUHU BU-
CTaBKH aJanTyBaJIUCs A0 KOHKPETHUX BiJBiAyBadiB BiAMOBITHO 0 iX MiArOTOBKH Ta 3allikaBieHOC-
Ti. 3 0HOTO OOKY — JIJISl IPOCTHX TJISIa4iB BAXKIIUBO 3aIPOIIOHYBATH SICKPaB1 ¥ Bi3yallbHO eMOIIiii-
Hi €KCTIOHATH, IIPOCTi B PO3yMiHHI Ta BUIOBHUIIHI.

Hampukiaza, muist OibIIOCTI TIAIa9iB HE Ma€ BUPIMAIBLHOTO 3HAYEHHS, B SKIH MOCTIIOBHOCTI
BiI0OyBaeThcs BifoOpaskeHHs BuAIB. Hampukian, MOKaxXyThk iM CIIepIly KOTOBHX, a HOTIM yCiX Ky-
HUIEBUX; a00 0e3Jliy ropoOMHMX, a MOTIM KauWHUX; pUO 4M MOIIOCKIB Tomlo. JKopcTka mpuB'szka
€KCITO3MIIIT 0 CHCTEMATHKH, J0 €BOJIOIIHHOTO AepeBa B MacmTabaX yChOro My3er0 3a3BHUYali MOXKe
OyTH IliKaBa JIMINE HEBEIWKIA KUTLKOCTI (axiBIiB. BHIOBHITHICTE My3eHHOI €KCITO3UIIIT BijJl TaKoi
CTPYKTYpPHU SIBHO CTPXKIAE.

A 100 mokaszaTu AepeBO JKUTTS Ha HaIlil IUIaHeTi, BUAOBE PO3MAITTA 1 3arajbHy CIPsIMOBa-
HICTh €BOMIOLII IIMPOKOMY KONy BifBilyBadiB, JOCTaTHRO Ha JAOCUTh OOMEKEHIH myomi (Hampu-
KJIaJ, B3JIOBXK OJHI€] CTIHM 3aJIM) MOCIiZOBHO PO3MICTUTH IO KiJbKa NMPEICTABHUKIB TBAPUHHOTO
CBITY PI3HUX CUCTEMATHYHUX TPy — BiJ HAUTIPOCTIIIUX JIO CCaBIIB, 100 BiINOBICTH Ha IMOCTaBIIe-
HE 3aBJIaHHS TPOCTO, SICHO 1 TOJIOBHE — HA04HO. | came 115l yaCTHHA eKCIO3UIIil MOXKe OYTH TIOKaXK-
YUKOM, CBOEPIIHUM JOPOTOBKA30M JI0 IHIIMX 3aiB a00 PO3iTIB €KCIIO3UIlii, [0 PO3KPUBAE JIeTa-
JIbHIIIIE PI3HOMAHITHICTD Ti€l YM 1HIIOI rpymny TBapuH. [ IbOro MOXHa BUKOPUCTOBYBATH KOJTIpHI
KOJYBaHHS Ta YiTKi MOKaXYUKH, 100 JOMOMOITH BifBilyBauaM Opi€HTYBATHUCS Y paMKax My3eHHOI
€KCIo3uIIl.

Tomy B paMKax 300JOTIYHHX BHCTAaBOK, III0 OPTaHi30BYIOTHCS Y IPUPOTHUUUX My3esx i3 Oara-
TAMHU ¥ pi3HOMaHITHUMHU (OHJAMHU, MiJl Yac MiArOTOBKHM €KCIMO3WIi BaXKJIMBO, HA JYMKY aBTOpa,
nepeI0aYnTH TS BiZBIAyBadiB MOHAHMEHIIIE IBa MapIIPYyTH.

ITepunii Takuii MapIIpyT — YMOBHO Ha3BEMO HOT'O BHOBHIIHO-ITI3HABAIBHUM, 110 TIPU3HAYE-
HUH 37e01IbIIOT0 JUTSI IIKOJISAPIB 1 CTYACHTIB HEO10JIOTTYHOTO NMPOQTIO0 Ta IHIKX BiaBiMyBadiB. TyT,
3a MaplIpyTOM OPTaHi30BYIOTBCS EKCITO3HUIlii 32 CKOJIOTIYHUMHU 30HaMH (TyHIpa, TPOIIYHI JIiCH,
okeaHn) a00 610JOTIYHUMU TeMaMU (€BOIIIOLIS, BAMUPAHHS, a/IallTallii, MoBeliHKa TOIIO).

I, 3 iHIIOTO GOKY, OCKIJIbKK My3€i MarOTh BEJTMKI KOJEKIIiHI (POHIM, 1[0 MAIOTh BEJIMKY HayKO-
BY LIHHICTB, TO JUIs Oi0NOTiB-IIpodhecioHatiB 1 BiBiAyBaUiB, 3alliKaBICHUX Y TIMOIIOMY 3HAHOMCTBI
3 TBAPMHHUM CBIiTOM, Ma€ OyTH BIAKPUTHN JOCTYH AO MEBHOI YaCTWHH, MiATOTOBJICHUX IO CIOTIIS-
JaHHs, (OHIOBUX KOJEKIii. JIuiie Taki MiATOTOBIEHI BiJBiAyBadi 37aTHI 3 I[IKABICTIO BHBYATH
BMICT 0aHOYOK i3 IpemapaTtamy, YHCJICHHI, CXOXi (Ha MEepIINi MOIJIAA) OIHA HAa OAHY TYIIKH YH
oIlyJaa TBapyH TOIIO.

s opranizanii eKcKypciii HayKOBO-aKaJIeMiuHOi CIPSIMOBAHOCTI aOCONIIOTHO HiIXOAAThH Kia-
CUYHI eKcro3ullii. BoHM 3/1e6ibII0T0 NpeACTaBIsIOTh CHCTEMATH30BaHi, 4acTO CepiiHi, KOIeKIIii,
3a3BUYail 00'eTHaHI 32 CHOPIAHEHNMH CHCTEMaTHYHUMH 03HakaMu. Lle Tak noOpe 3HaioMi YncCIIeHH]
OJJHOTHUIHI IadH, B SKUX MOPYY OJHA 3 OJHOIO CTOSATH PAIM OIyHat OJIM3BKOCIIOPiMHEHUX BUIIB
abo uyucneHHi OaHKW 3 PISHOMAHITHUMH TIpenaparaMmu (CupToBUMH, (hopMmaiHOBUMHU ToIo). Ko-
KEH TakWi 00'€KT CYNPOBOJKYE AeTaJbHa eTHMKEeTKa (ab0 €THKETKH) 3 JIOKJIAJHOIO iH(OpMaIlli€ero
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PO BHIOBY NPUHAIEXKHICTB, 1aTy 1 Miclie BUIOOYTKY, XapaKTepUcTHKyY Oiotomy Tomo. Taka iHdo-
pMartist BKpail BaXJIMBa 1 LlikaBa B OCHOBHOMY TUIBKH IS By3bKOTO KoJa (haxiBiiB. J{is Hecneniai-
CTiB — IIe BuIoBHIIE (Y BEIMKIHA KUTbKOCTI) 3a3BHYaii, BKpail HyIHE 1 HellikaBe.

Tomy OaxxaHO OpraHi3yBaTH JAPYTH MapHIpyT — HAYKOBO-aKaJEMIYHHMN, 3 TTOTJIMOJICHUM 3HA-
HOMCTBOM 3 KOJICKIIIMHUMHU (OHAAMHU JJIS MiArOTOBJICHUX 1 3allikaBlIeHHUX BinBimyBadis. Lle 1 mko-
JISIpi — YIEHU HATYpadiCTUUHUX T'YpPTKiB; CTYyJEHTU-01070TH; aCipaHTH, IMIsAadl, K1 OLIbII MOIIH-
OJICHO LIKABIATHCS TBAPUHHUM CBITOM 1 IPUPOJOOXOPOHHOI0 TEMATUKOK. 3a3HAUUMO, 110 00uaBa
MapIIpyTH IPEKPACHO CIIBICHYIOTh B PaAMKax OHI€] eKCIO3HIIIT OYb-IKOT0 MY3€H0, 1 JaJIeKO HE BCe
MOTPIOHO 3MIHIOBATH B €KCITO3UIIIT 32 JUIsl HOBOTO MiIXOTY.

HoBwuit miaxix mig wac opranizaiii BHIOBUIHO-II3HABATEHOTO MapHIpyTy Iependadae mokas
HOBOTO 1 IIKaBOTO TIPH MEPEXOIi BiJ OJHIET YaCTUHU €KCIO3UIIIT 10 1HIIO, BiJl OJTHOTO 3ally JI0 IpYy-
roro. CaMe Taka moOy/10Ba €KCHO3ULIT 3/jaTHA MIATPUMATH HEMiAPOOHUH iHTepeC A0 Pi3HUX YaCTUH
€KCITO3MIIIT MPOTATOM Yyciel ekckypcii. B omHOMYy Micii BiBigyBadi 3HAHOMIIATHCSA 3 PO3MAITTIM
BH/IIB, B IHIIIOMY — 3i 37100yBaHHAM DXKi Ta BUAaMH TOJTIOBAHHSI, Y TPETHOMY — aKIEHT 3pO0JICHO
Ha eJeMEHTaX MPUCTOCYBAHHS TBAPHH JIO MICIh MPOKUBAHHS, & TYT i/Ie JEMOHCTpAIlis He3BHUHHUX
ocobnuBocTell anaToMii a60 Mopdotorii (HanpuKiIa, ce30HHa 3MiHa XyTpa).

IIpu ctBopenHi I'anepei esomrowii B Ilapmxki, BioMoi CBO€I0 6araToro €KCIIO3MLIE0, IO Jie-
MOHCTpY€ pO3MAiTTsl TBAPHMHHOTO CBITY Ta IIPOLIECH E€BOJIOLII, OpPraHi3aTopH MIIUIM caMe TaKuM
IUITXOM. Y 300JI0T1YHUX €KCITO3HUINIAX IBOTO MY3€H0, sIKi CTBOPIOBAIH 3 OIJISy Ha €CTETHUKY, (DyHK-
LIOHANBHICTD 1 OCBITHIO IIHHICTh, AKTUBHO 3aCTOCOBYIOTH ITU(POBI TEXHOJIOTIi Ta iHII iHHOBAIl
JUTSL TIOJIMIICHHS CIPUHWHATTS BiZBilyBadaMu HAYKOBOTO KOHTEHTY. [loemHaHHS TpajuIiHUX Me-
TOJMIB JEMOHCTpAIlil 3 HOBITHIMH TEXHOJIOTIIMHU CIIPHSE 3aJTydeHHIO BiJIBIJyBadiB 1 MOTIHOJICHHIO
IXHBOT'O PO3YMIHHS TBAPHHHOTO CBITY.

Sk 3a3HavYaAIOCs BHINE, MAWCTEPHO BHKOHAHI KIIACHYHHM METOIOM JiOpaMH € OKpacorw OyIb-
SIKOT €KCTIO3HIIIT, 00 MeTa JiopaM — JaBaTH YSABJICHHS MPO B3aEMOJI0 MIX PI3HUMU BHUAAMH Ta 1X-
HIM cepenoBulleM icHyBaHHs. Came TiJIBKH JiOpamMH JO OCTaHHBOTO 4acy JaBajd 3MOTY JEMOH-
CTpYBaTH Iepe]] BiJBiAyBauaMH PI3HOMaHITHI acleKTH MOBEIIHKMA TBApPHWH (SK-OT, MOJIOBAHHS, 3a-
XHUCT 200 JIOTJISA] 38 TIOTOMCTBOM, CIICHH CIUIBHOTO ICHYBaHHSI Pi3HUX BHIIIB Ta 1HIII ACTICKTH KUTTS
TBapHH Y NPHUPOI), L0 MiIKPECTIOBATO IXHI EKOCUCTEMHI 3B'SI3KH.

JIs miaTpUMaHHS TOCTIHHOTO THTEpeCy J0 MY3eHHHX EKCIIO3HWIlii 3 OOKY BiJBiqyBadiB, AyKe
BaXKJIMBO, 1100 iH(opMallis, sika MPOIOHYETHCS AT OTTIILY, PETYJIIPHO OHOBIIOBAJIACS 3AIEKHO Bil
HOBHX JIOCTI/KEHb a00 3MiH Yy raidy3i OXOPOHHU HPUPOIHU. AJie CTBOPIOBATU PETYISIPHO OHOBIIOBaHI
iKaBi, iHQOPMATHBHI Ta BI3yaJIbHO NMPHUBAOIMBI 300JIOTIYHI €KCITO3HUIIIT Y B KJIACHYHHUX JIi0-
pam, 10 HaIuXaTUMYTh 1 HABYATUMYTh BiJIBilyBauiB, JaJeKO HE MPOCTO, HE JEIIEBO, i YUM Jalli,
THM CKJIaIHIIIE.

Sxwuii Tenep Buxin? Jist moyaTtky po3risTHEMO, Y YOMY K BIIMIHHOCTI MK KJIACHYHUM 1 HOBHM
migxoaamMu. I mopiBHAEMO TX BUXOASAYM 3 PI3HUX TOUOK BIIJIIKY, O€pydH 10 yBaru:

* TpynoBuTpaTH (hiHAHCOBI i YacOBi HA BUTOTOBJIEHHS €KCMO3MIIIT; TOTpeda B OCHOBHHUX 1 JI0-
MOMDKHUX MaTepiajaX JUIs BUTOTOBJICHHS OKPEMMX CJIEMEHTIB 1 BCi€l eKCIO3MUIil; AOTisy 3a
TOTOBOIO CKCITO3MIII€I0); * MOOLTBHICTD EKCIO3HUIII — YacoBa Ta IMPOCTOPOBA; * HAYKOBA Ta ITi-
3HaBaJIbHA IIHHICTB; * BUMOTH JI0 MICIIb PO3MIIICHHS €KCIIO3UIIii (HeOOXiTHICTh Y ILTOMIax, BH-
TJIS]] BUIIIJICHUX TIPUMIILIIEHB TOIIO).

CydacHuil TOCBiJ IPOBIAHUX MY3€iB MOKa3ye, 110 HAHOUTBII BUMPABAaHa OpraHi3allis MUITXOM
YyepryBaHHs JliopaM (EKCIO3HUIIii), BAKOHAHUX Y KIIACHYHOMY CTHIIi, 3 €KCIO3HIIISIMUA, BAKOHAHUMH
13 3aCTOCYBaHHSIM HOBUX CyYacHHX MiaxofiB. [Ipu 1[pOMy YacTHHY CTapHux, HAWMEHII BUIOBHIITHUX
JiopaM, MOYKHA JIETKO OHOBHUTH 3aBJSKH KiTBKOM MaHIMYJALISM i3 3aCTOCYBaHHSIM Cy4acHOTO OCBi-
TJIICHHS (CTBOPHBIIM HANiBTEMPSIBY, MPUTIHUBIIN BCIO €KCIO3MUINIO 1 BUOIPKOBO MiJCBITHUBIIN Hai-
BHPA3HIII Ta HAHOLIBII 3HAUYMIi ii eneMeHTH). HaBiTh BOTO 9acTO BHUSBISETHCS JOCTATHBO, MO0
3MIHUTH 11 BUJOBHUINHICTH, 3BEPHYBIIIH YBary BiJBiAyBauiB Ha OCHOBHHX I'epOSX MaHOI €KCIO3HIIil.
[Ipu 11bOMy MOBHICTIO 30€pekKeThCs KIIACHYHA Jliopama, ajie BoHa HalyJie HOBOTO JKUTTS, CTaBIIH
HabaraTo MpUBaOIUBIIION IS BiBiTyBayiB.
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Oprasizaliito OCBITIEHOCTI €KCIO3UIIIl MOXHA MOPIBHATU 3 TAKOK Ha I[UPKOBIHA apeHi, Komu
IIPY BBIMKHEHOMY 3araJl-HOMY OCBITJIEHHI Hallla yBara po3MOpOLIYEThCs, i MU PO3IIIAAaEMO OymiB-
0 IHPKY, TsSAa4iB Ha TpuOyHAaX, IUPKOBI akcecyapu TOmO. AJle MIOWHO CBITIO BUMHKAETHCA 1
KiJIbKa TPOJKEKTOPIB BUXOIUTIOIOTH 13 TEMpPSBU apTHCTIB, Hallla yBara 30CEepeKyeThCs TIIbKHA Ha
HUX, 1 MU OibIIe He 6aunMo (HE 3BEpTaEMO yBaru!) Ha Bce iHIIE, OHOBE 1 CTOPOHHE.

TouyHO Tak TOBUHHO OyTH B KOXKHIM HOBiHl €KCIO3MLIi: MU OauuMO, HANPUKJIIAJ, PUCh Y CTPHO-
KY, sIKa HAMaraeTbCs CIiiMaTH 3aillis, 1 3ai1id, 1o pOOUTh BiqHalAyIIHUN IepeKu]] y TOBITpi, Hama-
Tar04HCh YXWINTHUCS BiJI TOCTPHUX KIrTiB Bopora. | Mu HIOM MOTJIMHYTI TIJIBKHU TIEK CIIEHOIO, JIe CBIT-
JIOM BUXOIUICHI TUTBKH 3a€1lb 1 PUCh, 1 MU HE 0a4MMO OUTBINE HISIKMX 1HIINAX JETaJei: Hi HA TeMHOMY
3aJHbOMY IUIaHi, Hi Ha Takil ke Oe3nukiif 3emii. 3aTe Temep Hallla yBara 30Cepe/KyeThbCs Ha IiKa-
BHX JICTAJISIX CKCIIOHATIB: MH MOXEMO PO3IMBUTHCS TOCTPI KIITi HA JianaX, BUIIKIPEHY Mamty 3 Mo-
TYTHIMH iKJIaMH, [0 TOTOBA CXOMHTH 3100WY, 1 3aHIIs1, MO 3AIMCHIOE KAPKOJIOMHHUH MIpyeT Yy MOBIT-
Ppi, yXWIAIOYUCH BiJ BOpora. A B Lieif yac MU 4yeMO MOPHUBHU BITPY, LIYPXIT JUCTS MiJ HOTaMH 3aiis

Came Tak cHpuilMarOThCs i BUTOTOBIISIOTECS CLIGHKU-IiOpaMH 3a cydacHoro miaxony. Ilpu to-
My TYT HaBiTh He MOTPiOHI aHi IPYHT, aHi JIUCTS, aHi AepeBa, aHi iHIIA aTpUOyTHKAa — BCE AIHCTBO
BiI0yBa€eThCA MOPYY, Ha BUTATHYTY PYKY, a [NIAAad CHpHiiMae foro sickpasiiie Ta OUIbIN cIiBIEpe-
JKUBAIOYH, aHDK 33 KIIACHYHOTO ITiIXOY.

A domy Tak BigOyBaeThcsA? 3a KIACHYHOTO IMIIXOAY, K MPABHJIO, BUTOTOBJIAIOTE 00'€eMHUI 3a-
CKJICHHU SIIITUK JUTS TaHOT Ti0paMH, MAITIOIOTh 3aJIHE TJIO, BCTAHOBJIIOKOTH IPUPOJIHI 00'€KTH (TPYHT,
KaMiHHsI, TPaBa, TUIKU JEPEB TOIO, 00 CTBOPUTH MPHUPOIHE CEPEAOBHIIE, a TOTIM PHUCH 1 3a€mb. |
mo O6aunth risinau? O0'eMHy «dortorpadiroy i3 300paKeHHIM IMOJIFOBAHHA: TYT 1 30JIAKIia Tpasa, 1
sIKECh KaMiHHS, 1 ITaIIKa Ha TIIIi. Y pe3ylbTaTi TAKOTO CIIOTIISIaHHS IIIs1ad Mo0aYuTh yce, ajie 0Ch
a3apTy MOJIOBAaHHS BiH HE BiJUy€e, HE OTPUMAE W eMOIIHHOTO 3apsiy. TOMy B CydacHHMX €KCITO3HIIi-
SIX BEJIMKA yBara MPHIUIIETHCSA AUHAMIYHOMY OCBITJICHHIO, IO MiJAKPECIIOE XapaKTEPHI PUCH €KC-
MTOHATIB 1 CTBOPIOE OCOOIUBY «OKHBY» aTMOC(epy, 1 3ByKOBUM e(deKTaM, BiIIOBITHUM TIpeCcTaBe-
HUM TIPUPOJTHUAM CEepeIOBHUINAM (IITyM JIicy, KPHUKH NTaxXiB, PeB TBAPHH).

Ha BimMiHy BiJi KJTaCHYHOTO MiAXOMY, IPH CTBOPEHHI 300JI0TIYHUX JIIOpaMHUX (110 CYTi) €KCIO-
3WINN Y CyJacHUX My3esiX, OKPIM OCHOBHMX JIHOBUX T€pOiB, K, HAPHKIIA, JICOTIAP/I, SKHH TOIIOE
Ha rpymy razeinei (puc. 5), BUKOPHCTOBYIOTh MiHIMyM MaTepiais.

CaMOTHIH «KaMiHb», IO TIOKAa3ye CyOCTpar i Miclie Jii, a Jajli TeMHE TJIO, SKe HEe BiJBOJIKAE
yBar" BiJl OCHOBHOI BUJOBHUINHOI Ipyny. OJHOYACHO 3 IIMM, Ha PO3TAIIOBAHOMY TYT K€ MOHITOPI,
fiie TeMOHCTpaIlis BUIOBHIIHOTO MOJIOBAHHS Jieomap/ia Ha rasesiell Ha TepeHax appuKaHCHKOI ca-
BaHU. | Ts1ay, 3aBASKH 30POBOMY CIIPHUHHSTTIO OapB MPUPOAM HA €KPaHi, a TAKOX BiJIIOBITHOMY
3BYKOBOMY CYIIPOBOAY, HIOMTO caM 3aHYpIOETHCS B IO ApaMaTHYHY [0 MOJIOBAHHS, HIOUTO CTaro-
Yl HOTO YJaCHUKOM, a TpyIa TBApHH Y 3aii TEmep CIPUHMAEThCS SIK CTOM-KaJp 3 MOOAYCHOrO B
TIPUPO/Ii, TOTIOMAraroy po3TUBUTHCH 03I IPIOHUX JeTajIeH MOIOBaHHS.

BaxuBy ponb y SACKpaBOMY CIPHHHATTI 1i€1 CIIEHU IOJIIOBAHHS, Ipa€ MPaBWILHO CTBOpEHA
aTMoc(epa OTOYCHHS: HaIIBTEMpsBa, 0 OTOYYE BiJBilyBadya, BUXOIUICHI MPOMEHSMH CBITJIA TBa-
pUHH, TUXi TpuponHi 3BykH. Came TaK MOCATAETHCS SICKpaBe CIPUHHATTS BiATBOPIOBAHOI CIICHU
MOJIFOBAHHS, SIKa 3alaM'ATAETbCS HAJOBro. | 10 BaXKJIHMBO, TaKy 1IHTEPAKTHBHY MiHIiOpaMy JIETKO
3MIHHTH, JOMOBHUTH HOBOIO iH(OpMAIli€ro, 3a JiUeHi TOAWHU TIEPeHECTH B Oyab-sKe iHIIE Miclle.
Kopotky iadopmariiro mpo HiiioBUX «ocib» miel miopamu (BUAOBI Ha3BH, apeasl, OXOPOHHHU CTATYC)
BiJIBiIyBaui MOXKYTh 3HAMTH TOPYY HA iH(POPMALIIHOMY ITAHHO SIK y BUIJISAL PO3MIIIEHHUX TYT TEKC-
TOBUX i (poTOMaTepianiB, Tak i 3a BiAmoBiIHUMU QR-Ko1aMu Ta IHITUMY IHTEPAKTHBHUMH TIOCHIIAH-
HSME — OUTBIN AeTanbHy iH(popMairo (0cOOIUBOCTI O10MIOTIT, €TOTOTIi Ta EKOJIOTIT).

Ha 3aBepmieHHsT 00rOBOpPEHHS ABOX IIIXOIIB 1O (OPMYBaHHS 300JIOTIYHUX €KCIO3HIIIH, 3yITH-
HUMOCS Ha XapaKTEPHUX OCOOIHMBOCTSAX TEMATHYHHX BUCTABOK, MPUCBSIYCHUX IPEICTaBHUKAM PO-
muan kotoBuXx (Felidae). KoToBi — ymroOnenuii 06'eKT 6aratbox My3eiB CBITY, YiIbHE MICIIE TOCI-
naroTh BoHH i B excrio3unii HHIIM (KuiB) (puc. 6) i Benukoi ranepei esosmorntii B [laprxki (puc. 7).
Excnosuttist i€l rpymu TBapuH y My3esX YKpaiHH NPaKTHYHO MIIKOM BHKOHAHA 33 3aKOHAMH KJIa-
cugHoro ctuimio [Zagorodniuk ef al. 2022].
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Puc. 5. [lunamivHi ¢irypu KOoTOBHX, TOJa-
Hi SK KapTHHU CYTiHKOBOTO IOJIOBaHHS.
®doro aBTopa, 06.12.2023):

(a) rpyma razeneil y cTpuOKy i jeomapn,
IO TIOJIFOE€ Ha HUX, — TPHKIAJ CKIaIHOL
KOMIIO3UIii 3 OCOOJIMBOIO TaKCHAEpMid-
HOIO 1 XyJIO’)KHBOKO MaiCTEPHICTIO;

(b) neonapx crpubae Ha kabaHa;

(c) ckeneT MpeaCTaBHHKA POJMHU KOTOBL
Felidae (3miBa); kapakam B cTpuOKy Ha
nTaxa (cmpaBa) [MOXIHBO, IiBOpYY —
TaKOXK Kapaxai].

Fig. 5. Dynamic figures of cats presented
as pictures of twilight hunting. Photo by
the author, 06.12.2023:

(a) a group of gazelles in a leap and a
leopard hunting them: an example of a
complex composition with special taxi-
dermic and artistic skill;

(b) a leopard jumps on a wild boar;

(c) skeleton of a member of the cat family
Felidae (left); caracal jumping on a bird
(right) [possibly also a caracal on the left].

TemaTiuHa BUCTaBKa POAWHU KOTOBUX y [laprmki BUKOHaHA B Cy9aCHOMY CTHIIi, 3 BHKOPHUCTAH-
HSM JOCSATHEHb HAYKOBO-TEXHIYHOTO Mporpecy. 3yMUHUMOCS Ha IXHIH CXOXKOCTI Ta BiAMIHHOCTSIX,
SIKi BIIAJIM B OKO aBTOPY, IiJ] 9ac iXHBOTO BiJBiAyBaHHS Ta 3HaifoMcTBa. OCHOBY 000X KOJEKIIH KO-
TOBHX CKJIAJal0Th OMyJAaia TBAPHH, [0 HAAXOAWIHA B KOJIEKIIT My3€eiB IPOTATOM 0araTtbOX AECATH-
JIITh 1 HABITh CTOJITh. YBaXHE 3HAHOMCTBO 3 JIEIKOIO YaCTHHOKO 3 HUX TOKAa3ye, MO OiIbINICTh €KC-
MOHATIB BUKOHaHI mpodeciitHo. [Tpu TomMy SIKICTh OJHUX OMyAall Bi3yalbHO JEII0 Kpala B eK3eMII-
JSIPIB 3 YKPaTHCHKUX My3€iB; iHIII Kpamie BUToToBeHi B [Taprki.

KotoBuMm y Benukiii ranepei eBotoI1ii BiZIBEICHO BEIUKUH 3aJ1, PYHKIIOHAILHO PO3JIUICHUN Ha
KiJTbKa yacTuH. IIpu BXoami B 3ai BiABIAYBadiB 3yCTPidarOTh PO3MILIEHI TYT y HMPUPOAHUX I103aX
oITyJana pi3HUX MPEICTABHUKIB POAUHU, 00pa3y SIKMX BUXOILUICHI ITyYKaMH CBITJIa 3 HABKOJIHIITHBOL
HamiBTeMpsiBU (IUB. puc. 7). CTBOPIOETBCS BPAXKEHHS, 1110 1 BiJ[BiAyBa4 3HAHOMHTHLCS 3 KilIKAMH, 1
KIIIIKK 3aBMEPJIM, CIIOCTEPiraloyn 3a HuM. Take BPaXKCHHS CTBOPIOETHCS 3aBISKU BHPA3HUM I103aM
TBapwH, SKi Bipa3y NPUBEPTAIOTH HAIy yBary. Baskimso i Te, mo B [bOMY 3aJli HIIIO HE BIABOJI-
Ka€ HaIlol yBarw BiJl €KCIIOHATIB, 1 B HAC OJpa3y X CKIAJA€ThCS [UTICHE YSBICHHS MPO PO3MAITTS
MPEICTAaBHUKIB Ii€l POANHH, IXHIX PO3MIpiB 1 3a0apBIeHHS, IXHBOTO PI3HOMAHITTSL...
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Puc. 6. [IpeacTaBHUKN POIMHA KOTOBUX Y My3€siX YKpaiHu: JIBOPYY — IOAiyMHA TPyIa BEJIUKOPO3MIPHUX KOTOBHX
Ha eKCIO3HIIiT 300JI0TIYHOr0 My3et0 KHIBCEKOTO YHIBEPCUTETY; IPaBOpyd — AUMYAcTa mantepa (Neofelis nebulosa).
®doro 1. 3aropoaHroka Ta €. Yropu 3i crarti [Zagorodniuk ef al. 2022], 3 103B0OJTy aBTOPIB.

Fig. 6. Felids on display in museums of Ukraine: left—group of large felids on podium in the exhibition of the
Zoological Museum of Kyiv University; right—clouded leopard (Neofelis nebulosa) in the Hall of Mammals of the
NMNH of Ukraine. Photo by I. Zagorodniuk and E. Ulyura (from [Zagorodniuk ez al. 2022], with permission).

Puc. 7. IlpeacTaBHUKU poauHU KOTOBUX y [amepei eBouorii: wotupu ¢parmMeHTd oxaHiel rpynuto doro aBTOpa,
06.12.2023.

Fig. 7. Representatives of the family Felidae in the Gallery of Evolution: four fragments of one group. Photo by the
author, 06.12.2023.

BaxxmuBy yBary mpuaiieHO iHAWBIAyaJbHOMY IIiCBIYyBaHHIO 00’ €KTIB, SIKEe HIOW BHXOILTIOE i
BHJIIISE i3 3aTalbHOTO OTOYEHHS KOHKPETHY OCOOWHY, HATOMICTH TEMHE TJIO HIOM pO3AUIsIe IXHI
IHAMBIAya bHI IPOCTOPH. 3aBASKH IIbOMY CTBOPIOETHCS 1T1031s1 IXHBOI BIJOKPEMIICHOCTI, A€ KOXKHA
TBapHHa 3aifHiITa CBOIMHU cIipaBaMu i HIOW He 0auuTh HIINX, HE B3a€MOJI€ 3 HUMHU. Taki TeXHIUHI
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npuiioMu (30KkpeMa # MiCBiYyBaHHS, TEMHE TJIO IJUIOTH W 3aAHIX CTiH, CYTIHKH B 3aji, HETIOMIT-
HICTb JUIs B1/IBiAyBauiB CBITHJIBHUKIB, sIKI TAKOXK NO(apOOBaHi B YOPHI TOHU) CTBOPIOIOTH BITUYTTS
3aTy4SHOCTI IO TAEMHOTO JKUTTS THX TBAPHH, IO HIOW 3aBMEPJIO HA MUTh.

KoxHa TBapuHa B €KCIIO3UIIIT po3MillleHa Ha MIITHOMY 1HJUBiIyalIbHOMY MalaHYUKY, modap-
00BaHOMY B TeMHI (YOPHO-Cipi) TOHH, III0 POOUTH KOTO MAaJIOIIOMITHUAM 1 HE BIJIBONIKA€E yBary Bij
CTIOTJISIIAaHHS caMOi TBapUHH. 3a3BHUYall TaKWii MaliTaHYMK 3a TUIOIMICIO BIAMOBIAE TIPOEKIT TBAPH-
HU, 33aBJSIKH YOMY MOXKHA JIETKO 3MIHIOBATH MICIIC PO3TALIyBaHHS CKCIIOHATIB y OYyAb-sIKOMY MpH-
MIICHH], HATPUKJIA, i Yac 3MIHM TEMaTH4YHOI €KCITO3MIIii, He OOSYHChH iX MOMIKOAWTH. 3HAIOUYH
PO3MIipH TaKOTO MailaHYMKa KOXKHOI TBApHHHU, JIETKO IDIAHYBATH iXHE PO3MIIIEHHS IPH CTBOPEHHI
HOBHUX THMYaCOBUX €KCIIO3UIIiH, 30uparoun iX sk MO3aiKy Ha KOMIT'TOTepi.

ABTOpH €KCIIO3MIIIi HE MePeBaHTAXKYIOTh YBary Hi BHJOBUMH Ha3BaMHU TBapWH, Hi KapTaMH iX-
HIiX TeorpadiuHux apeaiiB, Hi OyIb-sIKOI0 IHIIOK JOIATKOBOKO iH(OpPMAIIi€I0, IO Ta€ 3MOTY BijBi-
IyBadyaM CKOHIIEHTPYBATHCS Ha CaMHX TBapHHAX. AJie IIe 30BCiM HE TOBOPHUTH IIPO BiICYTHICTH Ta-
KHMX JaHWX Y i ke 3ami. [ mporo Ou1s KO>KHOT TBapUHH MOYKHA ITOMITHTH IIM(PPOBY MITKY, 32
SIKOKO Oyb-XTO, XTO I[LOTO 3a0axkae, MOXKE Ha BETUKOMY MAaHHO O3HAHOMHUTHCS 3 BETUKOK KUTbKiC-
TIO iH(pOpMAIIii IPO KOXKHY TaKy TBapUHY.

Ipu mepexoi 10 iHIIOT 3aJId MU 3HAHOMHUMOCS 3 PI3HOMAHITHUMHU ACTIEKTAMH JKUTTS KOTOBHX,
ixHBO1 aHaTOMIi, OiosoTii Ta exoorii. J{yxe BUpasHi ClIeHH MOJIFOBAHHS, 1]l Yac OISy SKHX BiJBi-
JyBadi BiJUyBarOTh ceOe CIiBydyacHHKaMH. AHATOMIYHI MpernapaTH, SK HaTypaJibHi, TaK 1 MYJISKi,
TapMOHIMHO OMOBHIOIOTH 1 PO3KPUBAIOTH OCOOIMBOCTI MPUCTOCYBaHb TBAPHH JIO MPUPOTHOTO Ce-
penoBuia. OpraHizaTopu BUCTaBKH HE CTBOPIOIOTH IMIPOCTOPOBOTO OOMEKEHHS €KCIO3HIIIT Y BUTIIA-
I CTeIialibHO CTBOPEHOTO 3aIHBOTO TuTaHy. BojgHOYac 3aBAsKM BMIJIOMY BUKOPHCTAHHIO OCBITJICH-
HS B 3aJ1aX 1 CTBOPEHHIO aTMOc(epHUX eeKTiB (Y BUTIISAAI BOIM, IO MaJa€ 3 BUCOTH, 1 IIyMY JIOIY,
T'YPKOTY TPOMY, CIIOJIOXH OJMCKABOK, III0 3MIHIOKOThCS SICKPABIIINM OCBITICHHAM, IMITYIOUH COHSY-
HY TIOTOJy 31 CIIIBOM ITaXiB Ta roJIocaMH Pi3HOMAaHITHHX TBapHH) JOCITaeThes eekT nepedyBaHHs
B IIPUPOTHOMY CEPEIOBHILI.

TakuM 4YUHOM, CydacHi TEXHOJIOTIl Ta HOBWH MIiJXiJ] IO CTBOPEHHS 300JIOTTYHHX EKCITO3UIIII
JAf0Th 3MOTY YCHIITHO OEAHYBATH OIyIaNa 3 IHTEPAKTUBHIMH Ta MYJIbTUMEIITHIMH €JIeMEHTaMH,
3aBJSIKM YOMY CBDKO Ta IO-HOBOMY BifOyBaeThcsl mojada iH(opMarii mpo NPHHIMIN E€BOJMIOLII,
OioJsioriyHe po3MaiTTS Ta POJIb TBAPHH B €KOCUCTEMAX.

3.2. OcnosHni innoeayii HayKo60-mexniunoi pegontoyii ¢ 300102iUHUX 6UCHIABKAX

CyuacHi 300JI0TIYHI €KCITO3UIIIT MepETBOPIOOTH BiJIBIYBaHHS MYy3€l0 Ha 3aXOIUIMBY MPHUTOLY,
poOJ1stum ii 1iKaBOIO JUIS BiABiMyBadiB pi3HOTO BiKy. SICKpaBi Ta AMHAMIYHI €KCIO3UIIi] BUKIIUKAIOTh
1HTEepeC 1 3amaM'ATOBYIOTBCS, a IHTEPAKTHBHI Ta MYJIbTHMEIIHHI TEXHOJIOTIi CIIPHSIOTH TIIHOOKOMY
PO3YyMIHHIO TBAPHHHOTO CBITY Ta MPUCTOCYBAHHS J0 iXHBOTO CepeIoBHUIIA icHyBaHHS. CydJacHi 300-
JIOT1UHI €KCTO3MLii aKTUBHO BUKOPHCTOBYIOTH HOBITHI JOCATHEHHS HayKOBO-TEXHIUHOI PEBOJIIOLIT
JUISL TIOJTIMIIIEHHSI OCBITHBOT'O Ta IHTEPaKTUBHOTO JAOCBiNY BifBimyBadiB. L{i TexHoOrI] JOTIOMAraoTh
OKUBUTH MYy3€HHI KOJIKIIii, 3p00MTH iX OIIbII JOCTYMHUMH Ta 3axormBuMu [Chornobai et al.
2002; Bokotey et al. 2014; Pecheniuk 2024].

Benmkoro 3nadeHHs HaOyBaroTh gomnoBHeHA (AR) Ta BipTyampHa peanbHicTh (VR). V neskux
€KCTO3UIIISIX TEXHOJOTIi BIpTYallbHOI peabHOCTI BUKOPUCTOBYIOTH ISl TOTO, MO0 3aHYPUTH BiIBi-
JyBadiB y peayibHi a00 ysBHI €KOCHCTEMH, a TAKOXK TIOKAa3aTH TBAPHH Y IXHHOMY MIPUPOTHOMY cepe-
JOBUIII iCHYBaHHA. Takok MOXKJIMBE BUKOPHCTaHHS JONMOBHEHOT PEAbHOCTI TS B3a€MOJIIT 3 00'€k-
TaMH €KCITO3HIIiT — HAIMPUKIA]], 32 JOIMOMOTOI0 MOOITFHHUX MPUCTPOIB MOKHA OXKHBHTH» CTATHIHI
eKCTIOHAaTH a0 MOOAYNTH TPUBUMIPHI MOZAETI TBApHH, II0 0COOIMBO 3aXOIUIIOE EKCKypcaHTiB. Bif-
BiJyBaueBi JOCTATHHO HANIPAaBUTU AR-OKyIspy Ha eKCIIOHAT 1 MOOAYNTH, SIK TBAPHHA 0XKHUBAE, pyXa-
€TBCS, TIOJIOE 200 B3a€MO/Ii€ 3 HABKOJIMIIIHIM CEpeIOBUILIEM.

CyugacHi TEXHOJIOTIT IAI0Th 3MOT'Y 3IIHCHATH [TOBHE 3aHYpEHHS B 0i0M, JIe MOKHA CIIOCTEpiraTu
TBapHH y iIXHbOMY IPHUPOTHOMY CEPEIOBHIII, 3MIHCHHUBIIN BipTyadbHY «MAHIPIBKY» CaBaHOIO, IIE
BiJIBilyBay MOJKE CIIOCTEPITaTH 3a >KUTTSAM JICBIB, CIIOHIB 4 3€0p.
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[ITupoxo BHPOBaMXKYKOThCA IHTEPAKTUBHI CEHCOPHI ekpaHH. CeHCOpHi eKpaHHU 3a0e3NedyroTh
JOCTYII 0 J0AATKOBOI iH(opMallii mpo TBapHH, IXHI €KOCHUCTEMH, OCOOIUBOCTI MOBOKEHH. Tak,
Ha MYJIBTUMEMIMHUX TAHENIX eKpaHH HalaloTh 1HPOPMAIIiI0 PO 0COOIMBOCTI TBApHHH, ii cepeno-
BHUIIIE ICHYBaHHS Ta €BOJIIOLIIHY icTOpito. IHTepakTUBHI KapTU AAIOTh 3MOT'Y IPOJEMOHCTPYBATU HE
IIPOCTO apeal TBAPHH, a I BIUIMB Ha JUHAMIKY MOMYJIALI] 3MiHU KJIIMaTy.

BuxopucranHs B cydyacHHX 300JIOTTUHUX ekcno3uliax QR-kofiB Ha cTeHOax, sKi BeIyTb A0
J01aTKOBOI iH(opMarlii Ha MOOITPHUX NPHCTPOSX, A€ 3MOTY Bi/IBiAyBayaM IJIHOLIE OLIHUTH BH-
cTaBKy. 3a3Buyail QR-Kkoau po3MINIyIOThCS TIOPYY 3 €KCIIOHATAMH TBApHH, TOMY, CKAHYBaHHS KOJY
3a JIONOMOTOK0 cMapT(hOHA Ta€ 3MOTY BiJBiAyBauaM OTPUMATH JCTalbHY iH(OpPMAIIIO PO KOHKpe-
THUI BHJI, BKITFOYHO 3 HOT0 MICIIEM iCHYBaHHS, IIOBEIIIHKOIO Ta 3arp0O3aMH, 3 IKUMH BiH CTUKAETHCAL.
Ile pobuts mocBim BigBiayBadiB Oiiblnl MOTIUONeHWM i 3axorumBuM. Jleski QR-koau BeayTh 10
BiJICOPONHUKIB 200 ay/io3amnuciB Ipo TBAPHH, SIKi OKA3yIOTh IXHIO MOBEIIHKY B PUPOIHOMY cepe-
TS KOKHOTO BHIy. KpiM Toro, BifBigyBaui MOXyTh cKaHyBaTH QR-KoIW I ydacTi B iHTEPAKTHB-
HUX BIKTOpPHHAX a0o0 irpax, MOB'I3aHHUX i3 BUBYCHHSM TBApWH, a TAKOXK MOXYTh OTPHMATH JOCTYII
JI0 OCBITHIX MaTepiaiiB, cTareid abo JOCTiIKeHb, OB'A3aHUX 13 300JI0TI€I0 Ta €KOJIOTIENO, 110 TMOT-
nnOMI0€e TXHI 3HaHHS ¥ pO3yMiHHS Ba)XXJIMBOCTI OXOpOHH npHupoau. Lle He numie posBara, a i croci6
3aKpIIICHHS iH(GOpMAIIii PO TBApHH Ta IXHI EKOCHCTEMH.

QR-komm MOXyTh HalaBaTH iH(QOPMAITIIO PO MAWOYTHI 3aX0/IH, JICKIIIT Ta MaicTep-KJIacH, SKi
MPOBOAATECA B My3ei. Bukopucranus QR-KOJIB y 300JI0TIYHUX €KCIIO3HITIAX POOUTH BiJBiTyBaHHS
OUTBIT IHTEPAKTUBHHUM Ta iHQOPMATHBHHM, IO CIIPHsIE€ OLTBIIOMY 3aTy4EeHHIO BiJBiqyBadJiB 1 30ara-
YECHHIO IXHBOTO JOCBimy. [JIs1 IIbOTO 3alKCYIOTHCS 3BYKU TBAPUH Y TICHOMY 3B'SI3KY 3 IEBHUMH €JIe-
MEHTaMH JTOBKIJUIA, a 0 JIOpaMH TONAIOTHCS MYJIbTHMEIIHI THHAMIKK a0o aymioriau. BcTaHoBITh
expanu a00 QR-kou JuTst OTpUMaHHS J0AaTKOBOT iH(OpMAIIii PO TBAPHH Ta €KOCUCTEMHU.

Buxopucranus peagicTHIHHX pyxoMmux 3D-Mojeneld, CTBOPEHHX 13 Cy4acHHUX MartepiajiB, Ta-
KHMX K CHJIIKOH a00 TUIACTHK, JTO3BOJIAIOTH IMITYBaTH IMOBENIHKY TBapuH. 3D-aHimarlis mae 3Mory
BifIBilyBayaM BHBYATH OyIOBY TiJla TBapuH ab0 criocTepiraT 3a iXHeI0 MOBEiHKY. JleMoHCTpaniio
TBapHH, IXHBOTO PyXy Ta B3aeMofii y 3D-hopmari 3abe3nedyroTs 00'eMHi ronorpadidai 300paxeH-
HA. [onorpamu naroTh 3MOTY MOKa3yBaTH, HAIIPUKIAM, MOJTIOBAHHA XIDKaka abo mporec Mirpamii
ntaxiB. ['omorpadist nae 3Mory CTBOPUTH €(eKT IPUCYTHOCTI, KOJIX BiJIBiAyBaui MOXYTh CIOCTEpi-
raTé PeaNiCTHYHI CLIEHH B3a€MO/Iil TBAPHH 13 HABKOJIUIIHIM CEPEeOBUINEM. Y CYYaCHUX NMPHPOIHHU-
YUX My3esIX MOXKHA criocTepiratu 0arato iHHoBanii [Bokotey 2014; Diakiv & Danyliuk 2017].

Tak, y My3esX IIUPOKO BIPOBAPKYIOTHCS PO3YMHI BITPHUHM, OCHAIIICHI JaTYMKAMH, SIKI peary-
FOTh Ha HAOJW)KCHHS BiJ[BiyBadiB, BMHKAIOTh OCBITJIICHHS 200 3aIyCKalOTh MyJIbTHMEIIHHI TIpe3eH-
Tallii, aBTOMaTHYHO ITiUTAIITOBYIOUUCH ITiJ] MPUCYTHICTD BiJBIyBadiB. AyaiOBi3yalbHI TEXHOJIOTII,
30KpeMa 1HTepaKTUBHI 3BYKOBI 1HCTaNIi, 3HAYHO OXKUBJISIFOTh €KCIO3MIIii, KOJM TOJOCH TBapuH,
3BYKH ITPHPOJIU 200 OMOBIb PO TBAPUHY BMUKAIOTHCS IT1JT 4Yac HAOIMKEHHS JI0 eKCITOHATA.

JleMoHcTpaIlist TOKyMEHTaJIBHUX (QUIBMIB, aHIMaIlil a00 HAYKOBHUX BifieoMaTepialiB Ha BiZlcOCK-
paHi IOPyY i3 OIyJAJIOM TBApWHU TIOKA3ye 11 MOBEAIHKY B MIPHPOJIi. A TIPOEKIIHHI KIMHATH 3a0e311e-
YyIOTh TIOBHE 3aHYPEHHS Y TBapHHHHWII CBIT yepe3 maHopaMHi Bimeo. Tak, HapHKIaj, y MPOEKIil
KOpaJIoBOTO pH(y, MOKHA CIIOCTEPIraTH pyX pHO, aKysl Ta IHIIMX MOPCHKHUX MEUIKAHIIB. Y AESKUX
3aJlax BUKOPHUCTOBYIOTHCS BENMKI MPOEKLINHHI €KpaHU ISl CTBOPEHHS €(heKTiB, 110 UTIOCTPYIOTh €KO-
cucTeMu abo eBooNikHI mporecH. [le mae 3Mory mokasatH, sIK 3MIHIOBAJIUCS BUAM Ta iXHS MOBEIi-
HKa B TIpo1ieci eBororii. JleMoHCTpalii AesikuX eKCIoHAaTiB 3a JOMOMOTO0 ONITHYHHUX Ta €JIEKTPOH-
HUX MIKPOCKOIIIB Jal0Th 3MOT'Y BiBiyBauaM M0oOAYUTH KJIITHHU, TKAHUHU Ta MIKpPOOPTaHi3MH.

Hudpori TexHomorii Ta iHHOBamii poOIATH EKCIOHATH My3€l0 OiIBII JOCTYITHUMH, iHTEPAKTHB-
HUMH Ta OCBITHIMH, IO JIO3BOJISIE BijIBiAyBayaM TIUOIIEe Ta Pi3HOMAHITHINIE JOCTIIXYBaTH CBIT
npupoan. Taki TEXHOJOT], K ayAiOTiAN Ta TaKTWIBHI €KCIIOHATH, POOJIATH 300JI0TiUHI My3ei Joc-
TYIHUMH JUTs JTI0el 3 00MeXEeHNMH MOKIMBOCTAMHE. IS JII0/ie 3 OpYIISHHAMH 30pY A€sKi eKC-
MOHATH MAIOTh TAKTHJIBHI MOJENTI TBAapHH, SIKUX MOXXHA TOPKHYTHCS. 1'0JI0COBI MOMIYHHKH TaKOX
BHKOPHUCTOBYIOTBCS JIIsl 03BYIyBaHHs iH(pOpMAITii.
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XMapHi TeXHOJIOTii Bce OlIblile pO3BUBAIOTHCS, 3a0€3MedyroUur OUTBITY JOCTYIHICTD My3eHHNX
MatepianiB. OHnaliH, BU MOXKeTe OpaTH y4yacTh Yy BIJJAJEHUX TypaX, KOJIHM BiJBiAyBaul MOXYTb
OTPUMATH JIOCTYII JIO €KCIIOHATIB, HE BUXOMISAYH 3 JOMY. Benuki HayKoBi MEpCIEKTUBH i y U po-
BHX KOJIEKLIAX: OHJIAiH-0a3u NaHUX 13 300paKeHHSIMHM, OonmHMcaMu Ta Bigeo. Hampukman, BiaBimaTi
BIpTyaJbHY BUCTABKY PiIKICHHX TBapUH MOXHA uepe3 calT Mysero. LlikaBi AUCTaHIINHHI eKCKypcil,
KOJIM BiJIBiIyBaui MOXYTh CIIOCTEpIraTH 3a >KHBHUMHU TBapHHAMH B peajbHOMY Yaci uepe3 KamepH,
BCTaHOBJIEH1 B JUKiH TIPUPOI.

3amy4yeHHs 10 My3eiHO1 po6oTH 3D-IpyKy H03BOJISIE IIPOBOAUTH PEKOHCTPYKINIIO CKEIETIB, Bi-
JITBOPEHHS KICTOK BUMEPIIUX BHIIB 200 MOIIKOKEHUX SKCIIOHATIB. BiH 103BOJIsSIE CTBOPIOBATH pea-
JICTUYHI KOTIii YeperiB, KirTiB, 3y0iB Ta HIIMX YaCTUH TBAPHUH JJIsl HABYAIbHUX IILICH.

Oo0rosopenns

BimprricTe 300J0T1YHUX KOJICKINH TBApHHHOTO CBIiTy, 310paHHX HATypalliCTAMH IPOTATOM
OCTaHHIX CTOJIITh Y BUTJISAII OMyZAall, CKEJIETiB, MOKPHX MpernapaTiB TOIIO, 30epiratoThcs B 300J10T-
YHUX My3esX. AJle 300JI0Ti4YHI My3ei € He TUIBKM MICI[SIMU 30epiraHHsl KOJeKLil, ane 1 BUKOHYIOTh
POJTL TIOMYJIsIpH3aTopa 3HaHb PO TBAPUHHMI CBIT HAIIOI TUIAHETH 1 HOTO SBOJIIOIIIIO.

ToMy, Ha OCHOBI ()OHAOBUX KOJCKI[iM My3eiB OpraHi3yrThCs 300JIO0TIYHI €KCIO3MIUI AJIs JAe-
MOHCTpalii pi3HOMaHITHOCTI TBAPUHHOTO CBITY, MOTO €BOJIOLIIi, €KOJIOTil Ta MOBEAIHKH OKPEMHUX
BHJIB, a TAaKOX 3 METOIO IMOITyJIIpU3allii 3HaHb PO TBAPHUHHHUI CBIT Ta 3aJy4eHHs IIHPOKOTO KOJa
JIOJIeH 10 TPUPOJOOXOPOHHUX 3aX0/IiB.

3apa3 OUTBIIICTH 300JIOTIYHUX EKCIO3HUIIIN Y My3esx YKpainu (Ta i 0araThbOX iHIIHX KpaiHax)
SIBJIAIOTH COOOK0 IEMOHCTPAIIII0 OKPEMHUX O00'€KTIB 3 KOJEKUINHUX (DOHIIIB My3€r0, pO3MIillleHUX Ha
pi3HOro BHIY BiTpuHax (MOJMLI, mady, HIOMOCTH), PO3TAIIOBAHUX MOOJMHII abo y dopmarti 6ior-
PYII, BIIMOBITHO IO TEMATHYHOTO 3aJyMy €KCIO3HIIlii. YacTHHA eKCITO3UIIiT 0POPMIISETHCS Y BUTIIS-
I iopaM, sIKi BBaKalOTh OCHOBHOIO IPUKPACOI0 OYIIb-KOTO MY3€I0 Ta KIFOUYOBOIO aTPAKIIIEr0 JJIs
BiJIBilyBayiB, OCKUIBKU JAIOTh YSABJICHHS HE TIIBKH IPO caMe iCTOTY, a il JJ03BOJIAIOTH BiITBOPUTH
MIPUPOIHE TOBKIJUIA, CYITyTHI BUIU TBAPHH Ta POCIIHH.

OpnHak o0NaIITYBaHHS My3€HHUX 300JI0TIYHUX €KCHO3UIIN y BUIIAML JiopaM MU KJIACHYHOMY
MIJXO/I, SIK MPaBWJIO, BUMara€ BEJMKHX (DIHAHCOBHX 1 YAaCOBHMX BHTpAT, SK IS CTBOPEHHS, TakK i
JOTJISTY JUTs 3a0e3nedeHHs 1X 30epekeHHs Ta MPUBaOIMBOCTI. B ocTaHHI TeCATHITITTS B HU3II My3e-
B CBITYy BCE IIMPIIE BIPOBAKYETHCS B MPAKTUKY O(OPMIICHHS €KCIIO3UIIIH, y TOMY YHUCIi i 3001710-
TYHHUX, HOBOTO IiAXOAY, IO IIHPOKO BUKOPUCTOBYE JOCSITHEHHS HAYKOBO-TEXHIYHOI'O IIPOTPECY.

HoBwuii miaxig — 1e po3BUTOK CTapOro KJIACHYHOTO MiXOAY, BiH HE 3allepeuye 1 He BilKUIae
Horo, a BUBOAUTH OpraHizallilo eKCIO3HLiN Ha HOBHH piBeHb. BiH poOUTS 1 OibII IiKaBOIO Ta MPH-
BaOJIMBOIO JIJISL MIUPOKOTO TisAada. Excro3uiii cTaroTh MOOUIBHIIIMMY, iX Jeriie oOHOBHTH abo
MEepPEeTBOPUTH Ha HOBi. HOBMH Miaxia momerinye Ta 37CIIEBIIOE CTBOPEHHS HOBUX EKCIO3WIIIN, a
HOro 3aCTOCYBaHHS CTUMYJIIOE 0 OpraHi3alii SK MiHIMyM JBOX OCHOBHHUX €KCKYPCIHHHMX MapIIpy-
TiB — BUIOBHIIIHOTO Ta MI3HABAIBHOTO 3 OJIHOTO OOKY, Ta aKaJeMidHOT'0, HAYKOBOTO — 3 1HIIIOTO.

BuloBUIIIHICTh TOCATAETHCS 3aBISKHA Bi3yalbHINA IHAWBiMyaltizallii OKpeMHUX EKCTOHATiB abo
TEMATUYHUX TPYIL, DUIIXOM (OpMyBaHHS (POHY €KCHO3UIIII, TU(EepeHIIiaTbHOTO OCBITICHHS Ta IIH-
POKOTO 3aCTOCYBAaHHS Pi3HHX CYY4aCHHX MYJIbTHMEHIMHUX Ta MU(POBUX 3aco0iB mepenadi aymio- ta
Bigeoindopmarii. CydacHi TeXHOJOTIi TO3BOJSIOTH My3€sIM CTBOPIOBATH CKCIIO3UIIi{, sIKi HE TINBKH
Bpa)XaloTh BiJBiAyBadiB, a i JalOTh TJTHOOKE PO3YMIHHS CKJIQJHUX EKOJOTTYHHX Ta OlOJOTIYHHX
nporeciB. Tak, 3acTOCYBaHHS MUPPOBUX TEXHOJOTIN KapAHHAIEHO 3MIHIOIOT MiIX1 IO OpraHi3arii
300JI0TTYHUX €KCHO3HUILH, poOIsTun iX IHHOBAI[IMHUMHY Ta IHTCPAKTUBHUMH, 011611 iHHOPMATHUBHUMHU
i MakCHMAaJIbHO KOPHUCHUMH JIJIsl HABYAHHS Ta PO3BAry, OUIBIN JOCTYITHHUMH ISl ITUPOKOT ayTUTOPil.
3aBIsSKM TAaKOMY IMiXOTy HABITh HA OCHOBI HEBEIUKOI KOJEKIIii Ta Ha OOMEXCHUX IUIOMIAX, MOKHA
3pOOHTH BHIOBHUINHY, IIKaBYy Ta Bi/[BiAyBaHy BUCTABKY.

BaxxmuBwii 1 TO3UTHBHUN €MOLIWHIIA HACTPIX y BiJIBIIyBaUiB My3€I0, CTBOPHTH KU MOTPiOHO
BiJpa3y IpH BXOJi Ha €KCIO3HUIIII0, BMiIO 3aCTOCOBYIOUH SICKPaBi Ta BUPA3Hi €CTETHYHI €IEMEHTH.
Tax, HanmpuKiIaz, SIKIIO BXKE NPH BXOJI B MEPIINIl )K€ 3a] eKCIIO3MIii, BifBiAyBada 3ycTpidae psin



Zoological exhibitions in natural history museums: classic design and modern approach 221

KpacUBHX 1 BUPAa3HHUX €KCIOHATIB, TAKUX 5K, BEJIUKI CCaBIl, ITaXH B SICKpaBUX BOpaHHAX abo ckele-
TU UHO3aBPIB, SIKi HE TIABKY Bifpa3y MPUBEPTAIOTh yBary BiABilyBadiB, a i HaJUXarOTh HA IOAA-
JIBIIE 3HAHOMCTBO 3 YCI€I0 eKCIIO3UIII€TO.

VY 300JI0TIYHUX MY3€sIX CIIiJ] OPTaHi30BYyBaTH KiJbKa MapIIPYyTiB €KCIIO3UINEI0, SIKi MOXKHA pe-
KOMEH/IyBaTH BiBiyBadaM (3 €KCKypCOBOJOM a00 caMOCTIHHO, KEPYHOUHCh KOJIHOPOBUMH ab0 IH-
¢poBuMH MiTKamH, ajne O6axxaHo 3 ayniorigom). Lle MoXyTh OyTH 3araJlbHOOCBITHI MapIIpyTH, IO
3HAOMJIATH 3 PI3HOMAHITTSAM TBAPUHHOTO CBITY; TEMaTW4Hi, HAIIPUKIIAJI, IPUCBIYEH] IIEBHUM TIpy-
rmam TBapuH (CCaBIli, ITAXH, PENITHIII TOIIO); EKOCHCTEMHI, IO PO3KPUBAIOTH XapaKTePHI PUCH JKUT-
TS TBapuH y Pi3HUX OiomMax (TPONIYHHX Jicax, MyCTENIX, MOPCHKUX Ta MPICHOBOJHHX E€KOCHCTE-
Max). Y paMKax My3€r MOXYTb IPOBOJUTHUCS 1 CHELiaIbHI BUCTABKH, IO (POKYCYIOTHCS Ha BYXKUiif
TEMAaTHII, K 3HUKAI0UNX a00 3arpo3JIMBUX BHUIaX, a00 IHIIMX MPHUPOIOOXOPOHHHX ACIIEKTaX.

J1s mATPUMKH TTOCTIHHO BHCOKOTO iHTEpecy 10 eKCHO3UMLiN My3e0, BKINBO YHUKATH MOHO-
TOHHOCTI i OJTHOMaHITHOCTI, CTBOPIOIOYH B CYCIJIHIX 3aJlaX €KCITO3HIIil 3 SKOMOTa OUIbII BiJIMiHHUM
3MicTOM. SIKIO, HANIPHUKIIAJ, y TIEPIIOMY 3aJIi TIOKa3aHO pOo3MaiTicTh TBAPHH, TO Al MOYKHA IMOKa-
3aTH iX IPUCTOCOBAHICTH IO CE30HIB POKY ab0 pi3HUX MiCLlb Ta CEPEAOBHIL iCHYBaHHS; a Jaili —
iae JeMOHCTpallisl aHaTOMIYHMX Ta MOP(OJOTiYHUX CTPYKTYp, IO IOKAa3yloTh BIMIHHOCTI abo
CXOKICTh TBApWH 32 THMH Y IHITUMH O3HAKAMH # T.II.

Ilix wac exckypcii Tiisggad He TIOBUHEH OXOIUTIOBATH OJHUM TIOTJISAIOM BeCh HOBHH 3ai 3 0e3-
JIYYI0 OITyJalI, CKeJICTIB abo TpernapariB (TUM Oijbiile, Mo I 0araThb0X BOHU JOCHTH OJHOMAHIT-
Hi). Take cnornsaganHsa 0e3midi eKCIOHATIB HiBEIIOE YHIKaJIbHICTh 1 1HAWBIMYyalbHI PUCH KOXKHOTO 3
HUX, 1 HeMIATOTOBJICHUH BiNBidyBau MPOCTO HE 3HAE HA YOMY aKIICHTYBAaTH CBOIO yBary, i 6ararto
IKaBOT'O TPOXOJIUTH ITOB3 HOTO yBary.

s 301bIIeHHS 1HTEpeCy Ta SICKPABOCTI CHPUHHSATTS Ba)KJIMBa HE MAaCOBICTh €KCIIOHATIB, YOTO
3a3BUYAal MParHyTh OPraHi3aTOPH €KCITO3UIIIH, PO3CTABIIAIOYH iX OYKBaJLHO OJUH Ha OJHOTO, YIIIi-
JILHIOIOYH JIO KParo, a MaKCHUMaJIbHa 1HIUBIAyalli3allis OKPEeMHUX eKCIIOHATIB a00 HEBEIMKHX TEMaTH-
YHUX TPYI. A POOHTHCS 1€ B CYYACHHUX MY3esX MUITXOM BiIOKpPEMIICHHS X IHIAWUBIAyaJbHOTO POC-
TOPY, 1[0 JOCATAETHCSA BHACTIIOK TOTO K 1HIUBIAyaJIbHOTO BHOIPKOBOTO OCBITICHHSA. | B TakoMy
BHKOHAHHI OKpeMi CIICHH €KCITO3HIliT MOXKYTh 3aliMaTH Pi3HI ApyCH — BiJ 3eMJIi i J0 CTei, BMIO
BUKOPHCTOBYIOUH BeCh HasABHUI mpocTip. Toai 3 KOXKHUM HOBHM KPOKOM IeEpen BiJIBigyBaueMm i3
CYTIHKIB Mae€ 3'SIBJIITHCS HOBA KapTHHKA Yy BUIVISAI OKpeMOi 0COOMHM TBapUHM UM SKOICh IPYIH, SKa
PO3MOBIJIa€ MPO MIOCh HOBE Ta MikaBe. JJig TakuX CIieH HeOOXTHO MiiOpaTH HEMOKa3HUi, Mo He
MIpUBEpTaE yBaru, TeMHUH (OH, 1 TOAl HiXTO He OyJe BAMBISTUCS B TPIIIMHM HA CTiHI a00 y BIKHO
Ha BYJHUITIO. A MiJCBIYyBaHHS, 110 BKIIIOYAETHCS CEHCOpaMu, OyJie aKIIEHTYBaTH BCIO yBary BiJBimy-
BadYiB TUIBKU HA €KCIIOHATAX.

BuoBHIIHICTE OCHOBHOTO MapIIpyTy Mae OyTH MakcHUManbHOI0. Ha OCHOBHOMY MapuipyTi He
MOTPIOHO MparHyTH MOKAa3aTH BCe, 1[0 € B My3ei, a TUIbKH HAaHBUIOBHIIHIIIE, 3 SICKPAaBUMH €KCITO-
3UINSIMH, 110 3aMaM'sITOBYIOThCs. TemMaThka KOXHOT HOBOT CIICHKH TIOBHHHA TIOCTIHHO 3MIHIOBATHCH,
100 iHTepec y Bi/IBiyBadiB HE MpOMajaB, a TAPMOHIHHO MepeMHUKaBCsl 3 O/IHi€T TeMu Ha iHny. Ha-
TIPUKJIA], MePeXij 3 TEMH BHIOBOTO PI3HOMAHITTS TBAPWH — Ha OCOOJIMBOCTI XapuyBaHHS Ta MOJIIO-
BaHHJA 1 T.JI. A OT BiJIBiJyBadi, ki 0aXar0Th JeTaabHIIIE O3HAHOMHUTHUCS 3 TICBHOIO TEMAaTHKOIO ab0 i
(OHIOBUMH KOJIEKIiISIMH (Y TOMY YHCII 300J0TH-IPOQecioHann), MOBUHHI MaTH MOXKJIMBICTH 3a
3pO3YMUTUMH MOKKYMKAMH IPSMYBATH JI0 BiAMOBITHUX IMPUMIIIECHB, A€ 30CEPEIXEHI OCHOBHI (o-
HIH, TOCTYIHI IJIs1 O3HAHOMIICHHSI Ta BUBUYCHHS 3aI[IKaBICHIMHU 0COOaMH.

[IpoBeneHHs eKCKYpCiit 3 EKCKypCOBOIOM a00 aymioTiioM MOBHUHHI CYIPOBOIKYBATHCS (POHO-
BOIO MY3HUKOIO 3 TIPUPOTHIMH 3BYKaMHU, 1[0 BiIIOBIAAIOTh TEMATHIII 3aIH. Takux My3U9IHUX JOPOO-
KiB 1 3ac00iB iX BIiITBOPEHHS CTBOPEHO YMMAJIO, i BOHU TEIEp JIETKO JOCTYIHI. BKIIOueHHS aymioBi-
3yaJIbHUX MatepianiB (Hacammepen (inbMiB IMpo MPHPOIY), @ TaKOXK IHTEPAKTUBHHUX EJICMEHTIB,
TaKuX K BipTyallbHa pEalibHICTh, JOMMOBHEHA PEAbHICTh, CEHCOPHI MAHENI Ta MOYKIIMBOCTI JUIS B3a-
€MOJII1 3 TBAPUHAMH, IMiJIBUIIYE OCBITHIO I[IHHICTh BUCTABKH 1 3aJIy4eHICTh BiJBiAyBaYiB J0 Ii3HABa-
neHOTO Tporiecy. Lle crpusie TIMOMIOMY PO3YMIHHIO MPHUPOJHUX TPOIIECiB, 30KpeMa i eBOIIOLIi,
UM CaMHM TIPOCYBAIOYH IiJIi OXOPOHHU JTOBKLLIA Ta CTaJOrO PO3BHUTKY.
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Puc. 8. Ctenau 3 komaxaMu, Ha SKHX BH-
KOPHUCTaHO TEXHIKY MPO30PUX «IIOBITpPS-
HUX» IUIOIIMH U1 MOHTYBaHHsS 0i0JIOTi-
YHUX 3pa3KiB i TOYKOBY IX HiJCBITKY, sIKa
nomae o6’eMHOrO edekTy 1 Uit caMux
3paskiB, 1 mus Beiel ekcnosumii. DoTo
aBTOpa, 06.12.2023.

Fig. 8. Stands with insects created with
the technique of transparent ‘airy’ planes
for mounting biological specimens and
their point illumination, which adds a
volume effect to both the specimens and
the entire exposition. Photo by the author,
06.12.2023.

Tomy mipu opranizalii cydaCHHX 300JIOTIYHHAX EKCIO3HINN Y My3esX HeOOXIHO y BiJOKpeMIIe-
HUX YaCTMHAX 3aJIM BJIAIITOBYBATH MiHIKIHOTEATpU ISl JEMOHCTpALil JOKYMEHTAIbHUX (UIbMIB
abo BieoiHCTaNALIH, SKi Jal0Th MOXKIMBICTh INIHOIIE 3pO3YMITH TOBEAIHKY 1 3BUUYKH TBAPUH Y NPHU-
poIli, TOTIOMararoTh CTBOPIOBATH IOBHIIIE YSIBICHHS MPO 010pi3HOMAHITTSA Ta ekocucTeMu. [1omio-
HUI 10CBiA HoMany GOpMY€EThCS B PI3HUX My3esiX, HAOYTHI BiH 1 B YKpaiHi.

Bapro 3a3HaunTH, 10 OIynaja TBapWH i 3apa3 BiMIrparOTh KIOYOBY POJIb Y HaHCy4YacHIITHX
eKCTIO3UIIIsIX, 30aradyroun JOCBIA BiJBiMyBadiB, CIPHUAIOYA PO3YMIHHIO MPUHIIMIIIB CBOIONI] i Ba-
XKIIUBOCTI 30epekeHHsI 610pi3HOMAHITTS, pOOJIsTUM My3elHe BiJBiAyBaHHS OLTBII iH(OPMATHBHUM i
He3a0yTHIM. ToMy opranizamis MaJTbOBHHYUX JiopaM, OOJNAIITOBAHHUX 33 CYYaCHHUMH MipKaMH, IO
BiTBOPIOIOTH MPUPOIHI €KOCUCTEMH, TOTIOMATralOTh Bi3yali3yBaTH eKOCHCTEMHI B3a€EMOJIi.

Benuke BpakeHHS Ha BiJBiITyBadiB CIPABISAIOTH 1 HAIMIB3aKPHUTi, PO3TALIOBAHI 332 CKISTHUMH
CTIHAMU-IIIPMaMH, poOodUi JabopaTopii, Je HAYKOBII 3alMArOTHCS CBOEIO TMPSIMOIO MisTBHICTIO:
BHUTOTOBIISIOTH OIyZana, aHAaTOMIiuHi abo iHII ImpemapaTd, po30HparOTh eKCIEIULiNHHI MaTepianu
to1o. [Ipu nboMy BiZBigyBadi MpOXoAiTh clab0OCBITIEHUMH KOPHIOpaMH B3JIOBXK JJOOpE OCBITIIE-
HUX JTabopaTopili, 3aBIIKN YOMY BOHH HE BiIBONIKAIOTH CHIBPOOITHHUKIB My3€I0 BiJ poOOTH.

He BTpaTmimm cBoro 3HaueHHs, SIK HOCIi HOBOI iH(OpMAIlii, mepeBipeHi yacom — iH(opMamiiHi
CTCHJH, SIKi IIPOKO BUKOPUCTOBYIOTHCS 1 B CYJaCHHUX My3esX, X04a BOHU 3apa3 BUKOHAHI HA HE3pi-
BHSHHO BHIIOMY PiBHi SIK y TEXHIYHOMY IUTaHi (SIKiCHi ()OTO 1 TEKCTH) TaK i B HAyYKOBO-IIi3HABANIb-
HOMY (IIIMPOKE BUKOPUCTAHHA 1H()OPMATUBHUX KapT, rpadikis, xiarpam, Tabnuis). Ane HailBaxIiu-
Billly pOJIb, K 1 paHilre, BigirpatoTh npogeciiiHi eKCKypCOBOIH, POJIb SKMX YaCTO BUKOHYIOTH BHCO-
KOKBaJIi(pikoBaHi HAyKOBIIi, SIK TPABUIJIO — CITIBPOOITHUKH MY3€10.

My3zei 3 ixHiMH OaraTMMH KOJICKIISIMH TTOBHHHI aKTHBHO 3aTydaTHCs IO CYCIIJIBHOTO TPHPO-
J0OXOPOHHOTO HTTS Ta O OCBITHIX MPOIIECIB MOJIOAOTO TOKOIIHH, 30kpeMa. CydacHi 30010Ti4H1
€KCITO3UIII1, 110 BKIIOYAOTh IHTEPAKTHUBHI €1eMEHTH (CEHCOpHI eKpaHH, ayaioriiv, BipTyalbHi eKC-
Kypcii), IUIIXOM B3a€MOII1 BiIBiAyBadiB i3 Cy9aCHHUMH TEXHOJOTISIMU TPEICTABICHHS i MOITHPESHHS
iH(popMarii, poOJIATh Mpolec Mi3HaHHA OUTBII 3aXOIIMBUM i goctynHAM [Dziubenko 2014]. Towmy,
Ha 0a3i My3eiB MOBWHHI (YHKIIIOHYBATH OCBITHI NPOTPaMH Ta BUCTABKH, MPUCBSIYCHI OXOPOHI Ha-
BKOJIMIITHBOTO CEPEJIOBHIIA Ta OIOpI3HOMaHITTIO, ajanToBaHi ais monoxai. CaMe TyT BigBiayBadi
MOXYTh Ji3HABAaTHCS PO TPOTpPaMH 30€peKEHHS 3HMKAIOYMX BHUJIB Ta €KOCHCTEM, a TaKoX IIpO
MO>JIMBOCTI TPOMAJICHKO1 Y4acTi B iHIillIaTUBaX 3 OXOPOHH MPHUPOJHOTO cepenoBuia. JKopHa iHma
THCTHTYIIIA TaKy 3a/1a4y Kpalie 3a MPUPOTHUYNN My3ei He BUKOHAE.
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BucHoBku

CyuacHi 300JI0T14HI My3el BUKOHYIOTh BayJIMBI (DyHKLIT B pi3HUX cepax. 3000riuHi My3el
3a20e3MMevy0Th MOKIIMBICTh JUTsI BiJIBilyBadiB OTPHMATH 3HAHHS MPO PI3HOMAHITTS TBAPHHHOTO CBi-
Ty, HOT0 €BOJIIOIIII0, CEPEIOBUIIA ICHYBAaHHS Ta TIOBEJIHKY TBapuH. BOHU CipustoTh (GopMyBaHHIO
€KOJIOT1YHOI CBIZJOMOCTI Ta PO3YMIHHSI BaXJIMBOCTI 30epeskeHHs OlopizHoMaHITTS. My3sei 30epira-
FOTh YHIKQJIbHI KOJIEKIIii, sIKi BHKOPUCTOBYIOTHCS B HAYKOBHUX JOCIIDKEHHSIX. 300J10T19HI My3ei yac-
TO CIIyX)aTh 0a30¥0 JUIst 300py 1 30epeKeHHS 3pa3KiB 1 IPOBEICHHS JIOCIIKEHb.

bararto 300moriunnx My3eiB OepyTh y4acTb y Iporpamax 3 OXOPOHH Ta BiTHOBICHHS 3HHKAIO-
YUX BHUJiB. BOHM MPOBOAATE OCBITHI KaMITaHii, HANpaBJIeHI Ha 3aXUCT HABKOJMITHHOT'O CEPEIOBHIIA
Ta MIATPUMKY 3YCHJIb 110 30€pEKEHHIO O10pPI3HOMAHITTSA. 3arajioM, Cy4acHi 300JI0T1UHI My3€l € Bak-
JIMBAMHM LIEHTPAMH 3HaHb, JIOCHIDKEHb Ta OXOPOHH IPHPOJIH, 110 BIUIMBAIOTH HA PO3BUTOK €KOJIOTi-
YHOI CBIZIOMOCTI ¥ CITPHSIFOTH JOCITIKEHHIO TBAPHUHHOTO CBITY.

Opranizanis ekcrio3unii ["anepei eposrorii B [lapmki — sckpaBuil MPHUKIIA]] 3aCTOCYBaHHS HO-
BOTO IMJIXOAY IO MPEICTaBJIICHHS MaTepiaiy, IPH SKOMY aBTOPH €KCITO3HUIIiT BMUIO MOETHYIOTH T10-
Ka3 OIyJajl Ta iHIIUX €KCIIOHATIB i3 CyYaCHUMH TEXHOJIOTISIMU IX NpeACTaBICHHS ab0 MOAAaHHS Cy-
mpoBifHOI iH(pOpMalii, Mo cnpuse mepegadi BaXIJIMBUX 3HAHB NPO 3acay €BOMOLii, 6i0J0riuHy
PI3HOMAaHITHICTH 1 pOJIb TBAPHH B eKocucTeMax. [1Iupoke BUKOPUCTAHHS TaKUX TEXHOJIOTIH, K My-
JTBTUMEIIHHI TUCIUIe], IHTepaKTHBHI MMaHem, MOOIIbHI 3aCTOCYHKH TOIIO, JO3BOJIHIIO ['ajepei eBo-
JIOLT CTaTH OJHUM 13 HalnonyJspHimux myseis [laproka.

OO6namTyBaHHs My3€i{HUX 300JI0TTUHUX €KCIIO3HLIN Y BUTTIAI Al0paM MPH KIACHYHOMY MifX0-
Jli BUMarae BelMKuX (piHaHCOBMX 1 4aCOBHMX BUTPAT SIK ISl IX CTBOPEHHS, TaK 1 MOCTIMHOTO AOTJISLY.
Jlo Toro % BOHM MaJIOMOO1UIBHI, III0 HE TO3BOJISIE BUKOPUCTOBYBATH iX JJIs OpraHi3allii HOBHX THM-
YacOBHX BHCTaBOK, Y TOMY 4YHCIi ¥ 3a MexamMu My3ero. HoBHU MiAXij CIPOIIyE Ta 3CIICBIIOE
CTBOPEHHSI HOBUX Ai0paM, poOUTH iX MOOUIEHIMU, OUIBII I[iKaBUMU Ta iHGOPMATHBHIMH.

[omanpmmii po3BUTOK 300JIOTIYHUX €KCIIO3WIIiHl BH3HAYATHMETHCSI HAYKOBO-TEXHIYHHUM IIPO-
IpecoM, a PO3BUTOK HU(POBUX TEXHOJOTIH (BUCOKOSKICHI KaMepH, APOHOBI TEXHOJIOTI, cMapT(o-
HH) 3p0o0HB Ipoliec 3HOMKHU IPUPOIU AoCTynHImuM. Lle qae 6e3MexHi MOKIUBOCTI AJIS 3aTyUeHHS
TaKHX MaTepiajiB JI0 eKCIO3UIIHHOT TisITbHOCTI, YOMY CIIPHUSE PIZHOMAHITTS COLIATBHUX MEPEXK Ta
Pi3HHUX arperatopiB Bi3yaJIbHOI i ayzio iHpopMallii, 1ocTynHOI A1 oOMiHy it BukopuctanHs. Tomy
BHUTOTOBJICHHSI i €KCIIOHYBaHHSI HOBUX Oiorpym i giopam mependadae o0OB’SI3KOBE BUKOPUCTAHHS
CYYaCHHX TEXHOJIOTIH, 10 301JIbIIYE MPUBAOJIMBICTh EKCIIO3MINIT IS CYYacHOTO BiJBiayBadya My3ero
1 CIIpHsI€ TIOMUPEHHIO TPUPOTHUYNX 3HAHB.

TMopsikn

ABTOp BIsuHUI [. 3aropoHIOKY 32 aKTHBHY Y9acTh B OOTOBOPEHHI TEMH M€l CTATTi, 32 BaXKJIMBI KOMEHTapi Ta MiHHI
Tmopajy MmiJ Yac ii HamucaHHS 1 MATOTOBKH PYKOITUCY IO OpYyKy, a Takox C. XapdyKy 3a KOHCYNbTamii M0 poAnHi
KOTOBHX Ta KOPEKTOPY TEKCTY PYKOIHCY.

Hexnapanii

dinancyBaHHs. [oCmiKeHHS MPOBEICHO 32 BIACHOI 1HILIaTHBOIO aBTOpa, Oe3 3B’ 3Ky 3 OFOKETHHMHU abo rpaH-
TOBHMH TEMaMH.
KoH@aikT iHTepeciB. ABTOp HE Ma€ KOJAHUX KOH(ITIKTIB iHTEPECIB, sIKi MOTJIM BIUTMHYTH Ha 3MICT CTATTi.

[ToBoaxeHHs 3 MaTepianoM. JlocnimkeHHs He nependadano poOOTy 3 UBUM a0 KOJISKIIHHAM MaTepiaoM.
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