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MACROSPATIAL STRUCTURE AND BIODIVERSITY OF BAT COMMUNITIES
(CHIROPTERA) OF THE EUROPEAN FAUNA IN THE FOREST-STEPPE HABITAT

Anatoliy A. Bilushenko

Cherkasy Zoo “Roshen” (Cherkasy, Ukraine)

Macrospatial structure and biodiversity of bat communities (Chiroptera) of the European fauna in the
forest-steppe habitat. — A. A. Bilushenko. — Twelve bat species of seven genera of the family Vespertilio-
nidae were studied in conditions of the Central Forest-steppe of Ukraine (Myotis nattereri, M. daubentonii,
M. dasycneme, Barbastella barbastellus, Plecotus auritus, Pl. austriacus, Pipistrellus pygmaeus, P. kuhlii,
P. nathusii, Nyctalus noctula, N. leisleri, Vespertilio murinus, and Eptesicus serotinus). The data were collected
during decade-long surveys (2007-2016) in the Central Forest-Steppe (Cherkasy, Kirovohrad, and Kyiv Ob-
lasts, Ukraine) at 23 localities. The census route included 680 km walked along the surveyed territory. The spe-
cies composition of different habitats was determined during faunal and indoor surveys, when a certain type of
landscape changes to another, and also by comparing the species composition of communities in different types
of habitats. For species diversity comparison, five types of habitats were selected: forest (W), towns and villages
(A—W), wood lines and fields (F-W), wetland areas (A—W), and forest parks (W—P). The analysis of record lo-
calities of bats and the character of their biotopic distribution shows that most species prefer floodplains with
trees (wetland areas (A—W) and forest parks (W—P)), where the maximum number of species was noted. Quite
high diversity was also noted for settlements (T—W). Based on abundance, a noticeable decrease of the diversity
index occurs during the transfer from the area of wetland types to fields and wood lines. Due to the character of
differences between groups of local bat species, relative to spatial distribution of species on topical and trophic
levels, the performed analyses helped us to outline four groups of species. The first group includes species unit-
ed by open type habitats (N. noctula and N. leisleri). The second group comprises V. murinus, E. serotinus,
P. pygmaeus, and P. kuhlii, which are very hard to relate to a separate type of locality. The third group includes
species that prefer closed habitats: M. nattereri, M. daubentonii, Pl. auritus, P. nathusii, and B. barbastellus.
The fourth group comprises M. dasycneme, a species that is relatively rare in the studied territory and is related
to lakes and slow flowing water bodies.

Key words: bats, forest-steppe, bat community, Vespertilionidae.
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Introduction

Bats are the only group of mammals capable of active flight. During the last decades, the num-
ber of studies on the biotopical distribution of bats in natural environments has increased (Walsh &
Harris 1996; Gaisler et al. 1998; Zukal & Rehak 2006; Smirnov & Vehnik 2012).

It is known that separate bat species differ by the flight peculiarities, hunting grounds, and shel-
ter types (Norberg & Rayner 1987; Mazurska & Ruczynski 2008). These ecological differences re-
duce the level of competition between species, allowing other bat species to coexist in the same terri-
tory. This increases the value of these animals as limiting factor for the abundance of insects that can
damage cultivated, ornamental, and forest plants or can cause discomfort to domestic animals and
people. It is proven that hunting grounds of insectivorous species have almost no mosquitoes
(Kuzyakin 1950). The choice of hunting grounds is also influenced by their availability for separate
bat species (Verboom 1998), while hunting strategy is influenced by morphological features of par-
ticular species (Norberg & Rayner 1987; Kruskop 1996 a-b).

Research on bats of any region is of significant importance allowing its condition to be evaluat-
ed. Moreover, bats can be an indicator group of species (Jones et al. 2009). Biodiversity evaluation
carried out on a single-species level often allows us to evaluate the changes occurring in a particular
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territory. The European bat species surveyed during our investigation are exclusively insectivorous,
differing by a variety of ecological forms depending on the conditions determined by the landscape
and the climate of a given area.

This research aims to demonstrate the macrospatial structure of local communities of European
bat species within the landscape of the forest-steppe zone.

Material and Methods

The study is based on data collected during a decade-long survey (2007-2016) in the Central
Forest-Steppe (Cherkasy, Kirovohrad, and Kyiv Oblasts, Ukraine) (Fig. 1). Surveys were carried out
at 23 localities on a total route of 680 km. Field data were analysed using Statistica for Windows 6.0
Stat-Soft, Inc., 2001.

Shannon's biodiversity index (Hs) and evenness index (£) were calculated in Past v.3 according
to the algorithm given below (1, 2):

5 . .
o3 ()0,

ni — the number of individuals (respectively N1, N2, ....); N — total number of individuals; § — number of spe-
cies.

Uniformity of distribution (evenness):

E= Hs / [_]max (2)

Hmax — the maximum value of the diversity with an equal number of individuals of all species.

The main quantitative characteristics of bat species in their communities, such as relative abun-
dance, were determined according to the previously applied methodology (Pesenko 1982; Strelkov
& Illin 1990).

Two methods were used for bat surveys. The main method is stationary based on direct contact
(catching with mist net, without the removal animals from their natural habitats). As an additional
method of distant research, the ultrasonic detector Petterson D200 was used during route surveys a
few hours after sunset, as well as to find gathering places of bats in time of their hunting on insects.
The remote method does not provide as exact data as stationary, but it allows some bat species to be
identified in certain habitat types.

Fig. 1. Location of the study
area.

Puc. 1. Tepuropist [OCHiIKEHB.
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To calculate the abundance of bat species, we mostly used the contact method and only partly
the remote method, which allowed us to register some bat species that are not recorded by the con-
tact method (but depending on the detector model’s capacity and on habitat types). For example,
M. dasycneme can be easily identified above the water surface in open areas by detector, but this
species is usually not recorded when using the contact method. Both methods are used to calculate
indices of species diversity and fauna similarity.

The species composition of different habitats was determined during faunistic and indoor sur-
veys. Beta-diversity was determined by evaluating the change of alpha-diversity. As a measure of
comparative evaluation of diversity of bat communities and their diversity, we used the Cheka-
novsky-Serensen index (Pesenko 1982), which can also serve as a measurement of transformation
comparison of selected types of surroundings.

For species diversity, five habitat types were selected and compared: forest (W), towns and vil-
lages (A-W), wood lines and fields (F-W), wetland areas (A-W), and forest parks (W-P).

According to the survey results considering the fact that all of the local bat species are exclu-
sively insectivorous, we divided the bats into groups depending on their spatial distribution on topi-
cal and trophic levels using the method of multidimensional scaling (Daveson 1988; Dzeverin 2012).
This research algorithm can be used for any territory of the forest-steppe region.

This division is adapted to the landscape conditions of the surveyed territory and can also be
used in other countries with landscapes of similar type:

I — open space (above the top of trees and in places with no trees),

II — semi-open space (between buildings and trees without dome),

IIT — closed space (under the dome of trees, above and on the level of bushes and young trees),
IV — wetland and above-water space.

Results and Discussion

Thirteen species of the family Vespertilionidae were recorded in the territory of forest-steppe of
Ukraine. During the survey, 1216 specimens were caught and studied: Myotis nattereri (M. n),
M. daubentonii (M. d), Barbastella barbastellus (B. b), Plecotus auritus (Pl. au), P. austiacus
(Pl. as), Pipistrellus pygmaeus (P. p), P. kuhlii (P. k), P. nathusii (P. n), Nyctalus noctula (N. n),
N. leisleri (N. 1), Vespertilio murinus (V. m), and Eptesicus serotinus (E. s). The only species that
was recorded by ultrasound detector was Myotis dasycneme (M. ds). All of the recorded bats belong
to the widely distributed European bat species (Battersby 2010).

Most of the recorded species are closely related to areas with deciduous vegetation. On the topi-
cal level, the comparison of shelter types used by bats (natural and anthropogenic shelters in the
forest-steppe of Ukraine) showed significant differences s (x> = 113.95; p < 10, n = 186). Moreo-
ver, the degree of usage of anthropogenic shelters is higher on the species level, the major influence
on which is made by synanthropic bat species (P. kuhlii and E. serotinus).

Although, due to the number of findings, undoubtedly, the natural shelters play the most im-
portant role for bats in this territory (Bilushenko 2015). Especially, it concerns species that belong to
forest communities: M. nattereri, M. daubentonii, B. barbastellus, Pl. auritus, P. pygmaeus,
P. nathusii, N. noctula, and N. leisleri. Besides, the aptitude to the synanthropic way of life of the
mentioned species in the forest-steppe habitat can be regarded as gradual adaptation of these animals
to anthropogenic transformation of natural habitats.

During the review of the general bio-diversity of investigated types of places, especially, chang-
es (beta-diversity), we managed to track the range of regularities. The analysis of places of findings
of bats and the character of their biotopic distribution shows that most species prefer closed areas
with trees. In that way, the highest value of Shannon’s diversity index of relative abundance of in-
vestigated bats (n = 1216) was determined for forest and wetland areas. Wetland areas also play an
important role as hunting grounds and watering places (Fig. 2).
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In such types of areas, we registered the maximum number of bat species common for forest-
steppe habitats. High species diversity was revealed in residential areas, which was determined not
by the number of species, but by the uniformity of determiners of their partial participation in the
community (E = 0.4063). It should be pointed out that the pattern of habitats distribution plays a
crucial role for a clear zonation starting from central parts of cities surveyed to their green areas.
This primarily refers to big cities and urban habitats in general. It should be emphasized that a major
role here is played by the mosaic structure of bat habitats, which overlaps on well-defined zonation
from the central parts of the surveyed residential areas to their green areas, which is mainly related to
large cities and urban habitats.

According to species abundance, a noticeable reduction in the diversity index occurs at the tran-
sition from wetland areas to fields and wood lines, although it remains high compared to residential
areas because of the high index of uniformity (E = 0.9218). It can be explained by the degree of
domination of separate species during the survey (Fig. 2). Although, according to our research, this
type of locality attracts bats despite the fact that fields and wood lines may be richer in insects, and,
according to many experts, may become a fruitful place for hunting (Gaiser & Kolibae 1992).

The analysis of values of relative abundance of bats by different habitats types showed signifi-
cant differences (Table 1). While comparing the flight activity (based on survey results) of 13 spe-
cies in five habitat types, three clusters could be distinguished. The first cluster unites species that
are more related to residential areas and agricultural landscapes (fields and wood lines). The second
cluster comprises species that are mainly confined to wetlands and parks. The third cluster includes
species that are confined to forests and most of which are members of forest bat communities: Myo-
tis nattereri, M. daubentonii, Barbastella barbastellus, Plecotus auritus, Pipistrellus pygmaeus,
P. nathusii, Nyctalus noctula, and N. leisleri.

1.4
1,2

1 \/—_ Fig. 2. Beta-diversity of communities of European bat

species in the territory of the central forest-steppe of

0,8 . . .

: Ukraine by habitat types and relative abundance accord-
0.6 ing to survey results (H — Shannon’s Index, E — even-
0.4 ness index).

0,2 Puc. 2. Bera-pi3HOMaHITTS YrpylnoBaHb €BPONEHCHKUX

0 BU/IIB PYKOKPHJIMX MOIIMPEHNUX Ha TepuTtopii LleHTpans-

W W F-W AW W-P Horo Jlicocteny YkpaiHu 3a THIIaMH MICIIEBOCTI 1 MOKa-
3HHKY BIIHOCHOI PSICHOCTI 3a pe3ylbTaTaMH BiIUIOBIB
—H —E (H — inpmexc llennona, E — ingexc BupiBHAHOCTI).
Table 1. Differences in the analyses of distribution of values of relative abundance of bat species in different types of
habitats (Chi-square test, p < 0.05) (n = 1216)

Tabmuus 1. BigMmiHHICTE B aHaui3i po3MOJiy MOKa3HUKIB BiJTHOCHOI PSICHOCTI BUJIB PYKOKPHJIMX B Pi3HHUX THIIax
micneBocri (Chi-square test, p < 0.05) (n=1216)

Habitat w T-W F-W A-W W-P

w 7= 0.0, 1= 293.66, = 385.6, = 46.657, 2 =79.238,
p=0.0 p<10° p<10° p<10° p<10°

T-W 1= 293.66, 2= 0.0, 2 =17.581, 2 =107.41, 2=117.77,
p<10° p=00 p=0.0035 p <106 p<106

F-W 12 = 385.6, 2 =17.581, 2= 0.0, 2 =51, 2 =71.804,
p<10° p =0.0035 p=0.0 p<10° p<10°

A-W 1= 46.657, 2 =107.41, 2 =51, 2 =0.0, ¥ =30.43,
p<10° p<10° p<10° p=0.0 p = 0.0003

W-P 2 =79.238, 2 =117.77, 2 =71.804, 2 =30.43, 2 =00,

p<10° p<10° p<10° p =0.0003 p=0.0
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Fig. 4. Division of bat species into
groups in the forest-steppe relative
to space on topical and trophic
levels (Dim 1, Dim 2, Dim 3 —
measurement of multidimensional
scaling).

Puc. 4. Po3nonin BHUAIB pYyKOKpH-
JIUX Ha TPYNH B JICOCTEHOBOMY
Cepe/IOBHII iCHYBAaHHS BiJHOCHO
MIPOCTOPY Ha TOMYHOMY i Tpodiu-
HoMy piBH:AX. (Dim 1, Dim 2, Dim
3 — BuMipu 06araToMipHOTO IIKa-
JIIOBaHHS).

Due to the character of differences between groups of local bat species relative to spatial distri-
bution of species on topical and trophic levels, the performed analyses allowed us to distinguish four
groups of species (Fig. 4).

The first group includes species united by open spaces (x> = 38.88; p = 0.023; n= 150). It in-
cludes representatives of the genus Nyctalus (N. noctula and N. leisleri), what was known earlier
(Muller et al. 2013). These species have low flight maneuverability, which differentiate them from
other species of the family Vespertilionidae relative to feeding strategy along with morphological
factors (Kruskop 1996b). It is relatively well-known that the wing morphology in bats (length,
width) has a rather strong influence on the choice of hunting grounds (Jung et al. 2012; Muller
2012). They mostly forage in open environments (above the trees, lawns, meadows, forest edge).

The second group comprises representatives of three genera: Vespertilio (V. murinus), Eptesicus
(E. serotinus) and Pipistrellus (P. pygmaeus, P. kuhlii). These species are very hard to be related to a
particular habitat type because of the lack of data on preferred habitats. We only know that these
species avoid closed habitats (Sologor & Petrusenko 1973; Sologor 1980; Bauerova & Ruprecht
1989) and that their ration differs, which indicates different foraging strategies (Robinson &
Stebbings 1993; Goiti et al. 2008; Arutyunyan et al. 2015).

The third group includes representatives of four genera: Myotis (M. nattereri, M. daubentonii),
Plecotus (P. auritus), Pipistrellus (P. nathusii) and Barbastellus (B. barbastellus).
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This third group is united by the open type habitat (x> = 30.55; p = 0.020; n = 72). Although,
their abilities are not limited, mostly because of the given type of space and because of the same
reason as the previous group of species (Norberg & Rayner 1987; Georg & Bauerova 1987; Shiel et
al. 1991; Kruskop 1996b), which also is proven by the differences in morphological features (Norb-
erg & Rayner 1987; Kruskop 1996 a—b; Jung et al. 2012; Muller 2012).

The fourth group comprises species that are rare in the surveyed territory, M. dasycneme, which
has, according to the survey results, a narrow differentiation in forest-steppe environment. This dif-
ferentiation is determined by favouring stable and lagging waterbodies. We noted only a few sporad-

ic registrations.

The above bats differ from one another by different flight patterns, hunting grounds, and forag-
ing specifics. Such differentiation between those species reduces competition in the forest-steppe
environment and allows the species to coexist in one large area.

As a conclusion, it is important to mention that despite the fact that bats prefer different types of
habitats, open and closed habitat types are the least attractive to them (McAnney & Fairley 1988;
Kusch et al. 2004). Despite these arguments, our survey showed that there are species that use these
habitat types. This fact can be related to local landscape structure.
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CIIMCOK CCABIIB YKPAITHHU 2020: JOIIOBHEHHSA TA YTOYHEHHS

Irop 3aropoaniok, Cepriii Xapuyk

Hayionanvhuii naykoeo-npupoonuyuti myszeu HAH Yrpainu (Kuis, Ykpaina)

List of mammals of Ukraine 2020: additions and clarifications. — I. Zagorodniuk, S. Kharchuk. — Gen-
eral issues of "taxonomic monitoring" of the mammal fauna of Ukraine are considered, including current chang-
es and clarifications on the species composition of fauna, taxonomic ranks of species and superspecies groups,
and current scientific and vernacular (Ukrainian) names. Analytical references and comments on the ranks and
names of 24 taxa or taxonomic groups are presented, including 6 on Glires non-Muroidae, 7 on Muroidae, 5 on
Chiroptera, 2 on Carnivora, and 4 on Ungulata. Most of the changes concern taxa ranks (especially genus / sub-
genus or family / subfamily) and, to a lesser extent, scientific and Ukrainian names. All changes are analysed as
an update to the checklist approved by the Ukrainian Theriological Society (UTS) and published in 2012. In
particular, this publication recognises the species status and correct use of scientific species names of Spalax
graecus, Spalax arenarius, Apodemus (Sylvaemus) tauricus, and Myotis aurascens, as well as the Ukrainian
vernacular names “hipsuh” (for Hypsugo) and “saiga” (for Saiga), scientific generic names Myodes (Ukr.
“norytsia”) and Alexandromys (Ukr. “shaparka”), the family rank of long-winged bats (Miniopteridae), and the
scientific name Cricetulus migratorius for the grey hamster as valid. The following provisions are adopted
based on recent publications and trends in the development of classifications: 1) a new understanding of the
volume and species name of Spermophilus planicola (little souslik) and Pipistrellus lepidus (Kuhl's pipistrelle);
confirmation of the family status of birch mice, but with a new scientific name Sminthidae; correctness of scien-
tific names Neogale vison (American mink) and Ovis gmelini (mouflon); 2) clarification of the Ukrainian ver-
nacular name “molossovi” for Molossidae; 3) the genus coypu (Myocastor) is considered within the family of
spiny rats (Echimyidae), whereas genera of voles (Microtus), red-backed voles (Myodes) and water voles (Arvi-
cola) within the family of hamsters (Cricetidae); 4) lowering the ranks of several taxa, in particular Arvicolidae
to subfamily Arvicolinae (within the family Cricetidae), Allactagidae to subfamily Allactaginae (within the fam-
ily Dipodidae), Terricola to subgenus within the genus Microtus (s. 1.), Bison to subgenus within the genus Bos
(hence the bison is Bos bonasus), 5) the genus Sylvaemus is preserved at the same rank as the genus Apodemus.
Trends in further changes of checklists and the need to align them with basic checklists and to adapt "thematic"
lists, such as "red lists" for national or regional levels, game fauna lists, species lists in annexes to various inter-
national agreements (e.g. CITES, Bern Convention, EUROBATS, etc.) are considered.
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Beryn

I3 acy BumaHHs ocTaHHBOTO OrIIiAy TepiodayHn Ykpainu (3aroponuiok & €menpsHoB 2012)
MUHYIIO JIUIIE 8 POKiB, MPOTE 3MIHH, 0 HAKOMHYMINCS B TOTJIIaX Ha CKIIaA (payHH Ta HOMEHKIa-
Typy POAIB i BUIIB, € 3HAYHUMHU. 3a 1€l Yac MPUHIMIIOBO HOBUX MOTJISAAIB HA TAKCOHOMIIO (DaKTHU-
HO He c()OpPMOBaHO, IPOTE CITUCOK TaKCOHIB 3a3HaB 0araTrhboX 3MiH depe3 HU3KY HOBHX ITEPEBaYKHO
ab0 CyTO HOMEHKJIATYPHHUX pillleHb, SIKi CTAIOTh AEHaji OUTbII MPUIHHATUMH, & TOMY MOTPEOYIOTH
BiAmoBiAHOI (hikcarlii y CTBOPEHUX HA CHOTOJHI CITUCKaxX (hayHu.

OxpiM TOTO, CHOPMYBAIIHCS TIEBHI PI3HOYUTAHHS, TIOB’sI3aHi 3 TTApaJIeIbHIM BXKUBAHHAM Pi3HUX
Ha3B JIJIS OJTHUX 1 TUX CaMUX POJIiB a00 BHJIIB, IO IIe 30UIBIIYE BapiaTUBHY YaCTHHY CIIUCKY Tepio-
¢daynu Ykpainu i cymikHux kpaif. llle oqanMm ¢akTopoM 3pocTaHHS BapiaTHBHOCTI CTaTH YHCIICH-
Hi «KOJMBAHHS» MK BHIIMMH U HIDKYHNMU paHTaMH HU3KH HAJIBUIOBHX TaKCOHIB (POIUHA UM ITij-
POIMHA, PiJ UM MiAPif), IO TAKOX BIIMBAE HA 3MICT 1 CTAOUIBHICTh CIIUCKIB.

Bitache, 11e OBiTOMJICHHS 1 MiATOTOBJCHO 3 METOIO (biKcallii 3MiH, 110 HAKOMMYHMITUCS, Ta 00ro-
BOPEHHS Pi3HOYUTAHb, IO iICHYIOTh Y TPaKTyBaHHI CKJIaay (payHH.
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IIpouecu OHOBJIEHHSI TAKCOHOMIYHMX 3HAHb

Ckiaz 610TH ONUCYETHCS PI3HUMH CIIOCO0AMU, MPOTE OCHOBHUM OYB 1 3aJIMINAETHCS CIHCOK Ta-
KCOHIB, YIOPSJIKOBaHWH 3a CHCTEMAaTHYHHM TMPHHIUANOM. Taki CIIMCKH 3arajioM € YCTaJIeHUMH, i
TOJIOBHOIO 3aCaJIOI0 € iXHsI MaKCHMAJIBHO IOBHA Y3TODKEHICTh 13 yCiMa 1HIMUMH MOAIOHUMH CITHC-
kaMu. BracHe, 1e ¥ 103BOJISE MIAXOJUTH O OMKCIB JIOKAJTHHUX, PETIOHATFHUX 1 BETUKOPO3MIPHUX
(KOHTHHEHTANIbHUX, 0aCEHHOBHX) OIOT 13 OMHAKOBUMH MIpHJIAMH W KOPUCTYIOUYHCH OJHAKOBHUMH
TepPMiHAMH, IKUMH € HAYKOB1 Ha3BU TaKCOHIB.

Brnacwe, e i moxiiajieHo B ocHoBY [ 'TI — I'J106anpHOT TakCOHOMIYHOT 1HIIATHBY, IPUHHATOI B
pamkax KoHBeHIIii 3 610JIOTTYHOTO PiI3HOMAHITTS, Ky yXBaJleHO HaBecHI 1992 poky i1 patudikoBaHO
VYkpainoto BoceHu 1994 poky. I'TI € 0CHOBOIO y3rofKeHuX IUIaHiB Al 3 MOHITOPUHTY Ta OXOPOHU
610TH, HAATO NMPU MOPIBHAHHSX PI3HUX TEPUTOPIH 1 B3aeMOIIAX PI3HUX KpaiH, 0a3UCOM Ui OIHUCY
cknany 6iotr (pmopu abo dayHn) Ta IXHBOT JUHAMIKY, BUBUCHHS CTPYKTYPH W CKJIATHOCTI yrpyIo-
BaHb, OL[IHIOBAHHS O10TUYHOTO Pi3HOMaHITTS. O4EeBUAHO, L0 3 POKAMH TaKi JaHi yTOUHIOKOTHCA 1
BHUXOJATh Ha IEBHUM PiBEHb CTaO01IBHOCTI, 110 MOKPAIILy€e B3a€EMO/IiF0 HAYKOBIIIB, YCTAHOB UM KpaiH.

IIpoTe TakcOoHOMIS HE CTOITh Ha Miclli, 1 JOCTIIXKEHHS CTPYKTYPH PI3HOMAHITTS TPUBAIOTh I1OC-
TiitHO. BU3HauaeThCs e HE TUIBKH 3arajlbHUM MPOIIECOM ITOTIIMOIEHHS 3HaHb Y paMKaX CTBOPEHHX
MapajgurM, ajge i po3BUTKOM 3acajl PeBi3ii ckiamay OI0TH Ta BCE HOBINIMX ITIXOMIB JO BUSBJICHHS
MIPUXOBAHOTO pi3HOMaHITTA. OKpiM TOTO, TOCTiPKEHHS HOBUX PETIOHIB 1 HOBUX MaTepiajiB Aa€ Taki
) HEeNepepBHI NMOTOKM HOBUX TAHUX MPO BaliJHICTh TUX UM IHIIMX ONHUCIB 1 BIINOBIAHUX HAa3B.
OcCTaHHE TaKOX BHKIIMKAE HOBI 3MIHU HE TUTBKH B TAKCOHOMI1, ajie i HOMEHKJIATypi.

Taxi 3MiHH CTOCYIOTHCSI BIaCHE 3HaHb, 3MiHHM 3HaHb, @ He (PAaKTUUHUX 3MiH 010TH, sKi BigOyBa-
FOTBCS Tak camo (iHBa3il, ekcraHcii, BAMHpaHHS, iIHTPOMYKIIii Tomo). | i 3MiHU, ONPH CBOIO MPH-
POIHICTh y pO3YyMiHHI PO3BUTKY 3HaHb, HE YTOYHIOIOTh YH CTAOLTI3YIOTh YK€ HasBHI KOHTPOJIBbHI
CIIMCKH, a caMe 3MIHIOIOTh iX. TOMy KOHTpOJBHI CUCKK (200 YEKIIICTH) MalOTh MOHOBIIOBATHUCS
BIJITIOBIAHO JI0 PO3BUTKY HAyKU i MOSBH HOBUX 3HaHB, K i3 TAKCOHOMII, Tak 1 HOMeHKnaTypu. Iloxi-
OHi 3MiHM (DIKCYIOTh Y PI3HUX Taly3sX, SK MPUKIAJIA MOYKHA HA3BaTH 3MiHU B TAKCOHOMIi i HOMEHK-
naTypi amdibiii Ta mia3yHiB Ykpainu (3aropoantok 2003), moTo4YHi 3MiHH B TAKCOHOMii MITaxiB YK-
painu (Pecenko & IlInmnoscskuit 2017) Tomro. Hactas uac peecTpaii 3MiH i CTOCOBHO TepiodayHH
Ykpainu.

OxpeMuM 3aBIaHHSAM 0araTboX YEKIICTIB € YCTAICHHS JBOX OPUTiHATBHIX YaCTHH:

1) cknamy 6i0TH, 30KpeMa i TepiodayHH, y Mexax (HopMalbHO OOMEKEHOTO MEBHUMHM aJIMiHIC-
TPAaTUBHUMU KOPJAOHAMHU YU IaJTly3€BUMHU 3aJla4aMU MIPOCTOPY,

2) mepeltiky yKpaiHChKHX THUTYJIBHHUX (PEECTPOBHX) Ha3B, 10 PEKOMEHIOBaHI SK CKBIBAJICHTH
JI0 HAYKOBHX HAa3B.

IIpukiagamu € CIIMCOK MUCITMBCHKOT TepioayHu YKpaiHH 1 TepeTiK PiIKICHUX Ta 3arpOKEHHX
BUIIB CCaBLIB OJHIi€l 3 aaMiHicTpaTUBHHX oOmacted. IIpu 1poMy iXHiM 3aCTOCYHOK Ha MpPaKTHIl
3aJIeKHUTh HE JIMIIC Bif] IEPIIOTo 3aBJaHHs — BU3HAUYEHHS MEX PErioHy Ta MEX CIIUCKY), aje i apy-
roro — (OpMyBaHHS yCTaJE€HOTO IepeNiKy BepHAKYISIPHAX Ha3B (30KpeMa i HacamIiepesn, yKpaiH-
CBHKHX), OCKIIBKH MPAaKTHYHA POOOTA 3 TAKUMH HepeTiKaMy 3iHCHIOEThCS 3a3BUYal MOBCSIKICHHOIO
MOBOIO, 4, OTXe€, il Ha OCHOBi YKpaiHCHKHMX Ha3B TBAPHH.

MeToauuHi 3ayBaru

B ocHoBi mi€i mparti — orsin « TakcOHOMIsI 1 HOMEHKIIATypa ccaBIiB YKpaiHm» (3aropoaHioK &
E€menpsHOB 2012). Jlo mepeniky BKIIOYEHO TUTBKH MPOOJIEMHI TAaKCOHH, paHTH a00 Ha3BU SIKUX
CIIPUYUHSIOTH CYIIEPEUYKH a00 MPOCTO 3MiHMIHKCS 3 yacy BumanHs 2012 poky.

bazoBumu mxepenamu, HEOMHOPA30BO IIMTOBAHUMH Jalli B TEKCTi, € Taki (3 BiAMOBITHUMU elie-
KTPOHHUMHU Bepcismu, noctynuumu B InTepreri): MSW3 (Mammal Species of the World, 3™ ed.)
(http://www.departments.bucknell.edu/biology/resources/msw3/) — ocTaHHE 3BelIeHHsS BUJIIB CCaB-
uiB ceiry; UKY — UepBona xuura Yxpainu (BeOcaiit https://redbook-ua.org/category/mammalia/),
MCOII (https://www.iucnredlist.org/) — BeGcaliT Mi>XKHAPOJHOTO COI03Yy OXOPOHH IPUPOJIH 3 OIMH-
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camy OUTBIIOCTI BUAIB (IOBiIKH MOCTIMHO OHOBIIOKOTHCS). YTT — YkpaiHcbke TepionoriuHe ToBa-
puctBo HAH VYkpainu (BeOcaiit YTT — http:/terioshkola.org.ua/ua/fauna.htm; 6a3zosa ycranosa
YTT — e Hamionansauit HaykoBo-nipupoganymii My3eit HAH Yxkpainu, HHIIM).

B ob6map 1mporo anaiizy BKJIFOYEHO BCi TUTYJIbHI Ha3BH TAaKCOHIB, K BHJOBI, TaK i POJOBI Ta
ponuHHI. Bumi TakcoHHM 1 MPOMIXKHI TAKCOHOMIYHI PaHTH HE OOTOBOPIOIOTHCS a00 aHAI3YIOTHCS
TiNBKYM B KOHTEKCTi 3MiH OCHOBHHX PaHTiB (Halp., 3HWXKEHHsI PaHTiB POAMH J0 MIAPOAUH abo poAiB
Jo migponis). Ilpu oOroBopeHHi paHriB HaJAPOAUHHUX IPYN y YACTHHI BUMAJKIB BXKUTO KaTEropito,
paHillle HaMH He BXXKHBaHY B HAIlIMX OTIIAJaX — «emiponuHay (hopmaHT -oidae), o o3Ha4ae MOHO-
¢bineTnyHy TPYIy B MeXax HajapoauHu (-iodea), mpote Buiie poaunaH (-idae). YV OLIbIIOCTI BUMIAAKIB
Taki IpyNy MOXXHA NPUPIBHATU IO «Majoi HAAPOAUHU» (aBTOPU BUKOPUCTOBYBAIU (OPMaHT -iodei)
abo poJMHHM B MIUPOKOMY po3yMiHHi (-idae sensu lato). 3 octanHix (mounHaro4u 3 2012 p.) muroBa-
HUX TYT OTJISAIB €MipOJAMHNA BUKOPHCTOBYIOThCS, 30KpeMa, y npamnsx 1. [TaBinosa (ITaBnmuHoB & Jlu-
ccoBckwii 2012 Ta iH.).

Jeranizauisa 3mMin

Hwmxde HaBeeHO JOTTOBHEHHS, yTOYHEHHS UM OOTOBOPEHHS 1100 PaHTiB a00 Ha3B 24 TaKCOHIB
13 KOHTpOJIBHOTO CIMCKY TepiodayHu YKpaiHH, skuid OyB IPUHHATHA YKpPaTHCHKUM TEPiOJIOTITHIM
toBapuctBoM HAH VYkpainu. 3MiHH, TONOBHEHHS I YTOUHEHHS IIOJAHO BiANOBITHO O HMOPSIKY
HaBeJICHHA TaKCOHIB y omyobJikoBaHiii 2012 poky Bepcii 11boro cucKy (3aropofHiok & €MenbsHOB
2012), nmosTopeniit y html-popmari Ha caitri YTT'. 3a HaApOIUHHMME TPyHAMH CCAaBIIB HABEAEHI
HUXK4Ye JOBIAKK po3nofiatorkes Tak: Glires non-Muroidae — 6, Muroidae — 7, Chiroptera — 5,
Carnivora — 2, Ungulata — 4.

1. I'puzynu nHemumryBarti (Glires non-Muroidae)

ITonsTts i o6csr non-Muroidea 3a Hamum orsgaoM 2009 poky (3aroponatok 2009), To6TO BCi
HAJpPOJIUHU TPpHU3YHiB, OkpiM Muroidea. Tyt rpymy mie Oifblie PO3UIMPEHO LUISXOM BKIIFOUYSHHS
ciinakoBux (Spalacidae), 3aBIsiku 4OMy OTpUMAaHO JBi MPUOIN3HO PiBHI 32 00CATOM I'PYITH TAKCOHIB
1 BIINOBITHI IPUOJTU3HO PiBHI TPYITH KOMEHTAPIB (aHAIOTIYHO JI0 00CATY B OCTAHHHOMY OTJISII MPO-
OseMHHUX TakcoHiB: 3aropoantok 2019). ITo cyTi Ile aHTHTAKCOH 10 HaApOIWHH (emipoauau) Mu-
roidae, sKy B 00cs3i payHH YKpaiHU CKIaal0Th MUIIEBI, XOM'SIKOB1 Ta LTypOBi.

1.1. Haykoea na3zea cipux (Manux) Xoepaxie zpynu «pygmaeusy

OxuH 3 YOTHPHOX BHIIB poxry y ¢ayHi YKpainu, skoro y 3BeaeHHi 2012 p. mo3HadueHO K Sper-
mophilus pygmaeus (Pallas, 1779). Huni #ioro po3rnsagarmTh K HaaBua S. pygmaeus s. l., mo npen-
CTaBJieHUI Tpboma anoBugamu — S. pygmaeus (Pallas, 1779), S. planicola (Satunin, 1908) ta
S. musicus Menetries, 1832. B YkpaiHi, sk i Ha BcboMy IPOMiKKY Bin JHinpa mo Bonrn, memkae
¢dopma S. planicola Satunin, 1908 (ITaBmuuoB & Jlucosckuit 2012). [TpuMiTHO, 110 y TABHIX Mparisax
cipux (Manux) XoBpaxiB Mo3Havanu sk musicus (Hanp. [llapnemans 1927; ornsin nuB.: 3aropoIHIOK
2009), a Tenep axkTyaji3oBaHa TPETS 3 IMX HA3B, IO BPaXOBAaHO B HAIIMX IyONiKamisx (3aropomHIOK
2019). Otxe, akTyaJbHOIO € Ha3Ba: XOBpax cipuit — Spermophilus planicola (Satunin, 1908).

1.2. Poouna, wio exniouac pio Myocastor

TpaaumifiHo et MOHOTHUITHUH DI YyXXOPiTHHUX CCAaBIB NpH omucax ¢ayHH YKpaiHU po3Tiis-
JIAf0Th SK MpeNCcTaBHUKA poauHn Myocastoridae (orisin BXXKUTKY Ha3B auB.: 3aropoaHiok 2009). Ta-
Ka cxema Oyia npuitasata i B MSW3 (Wilson & Reeder 2005). Onnak poguaa Myocastoridae Oya
3HIDKEHa B paH3i (1o Tpubu Myocastorini), i pig HyTpiss Myocastor BimHeceHo no poawau Echi-
myidae B pe3ynpTati QimoreneTnyHux gocuimkenb (Galewski et al. 2005), mo 3a3HadeHo i y basi
JIaHUX II0JI0 pi3sHOMaHiTTsA ccasuis (Mammal Diversity Database, MDD)?. Jlns Echimyidae Gray,
1825 mu 3anpornoHyBalid YKpaiHChKy Ha3BY wemunyesi (3aroponHiok & Xapuyk 2017).

Uhttp://www.terioshkola.org.ua/ua/fauna/taxalist.htm
2 http://www.mammaldiversity.org/explore.html#species-id=1001446
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1.3. Muwiexosi Sminthidae — nazea ma pane

Takcon mummiBkoBi Sminthidae Brandt, 1855 wacto monarots sk migpoauny Sicistinae y ckiaii
poaunu crpubaxosi Dipodidae. OnHak ¢inoreHeTHUHI JOCTI)KEHHsI BKa3yIOTh HAa POJUHHUIL cTaTyc
munriBkoBux Sminthidae (Lebedev et al. 2013). Y 3Benenni 2012 poky 110 rpyIy MPeACTaBICHO K
poauHy, 3 Ha3Bow «Sicistidae (MurriBkoBi)» (3aropoaniok & €menbsaoB 2012: 13), HATOMICTE y
nonepeanaboMy orusiai 2009 p. — sk Sminthidae Brandt, 1855 (3aropoanrok 2009: 166)3. s Beix
TPHOX POAMHHUX Ipyn HagpoauHu Dipodoidea s € HaiO1IbII BiJOKPEMIICHOKO 1 TOMY MU 3aJIUIIIAE-
MOCSI Ha TIO3UIII{ BU3HAHHS POAMHHOTO PAHTY, SIK IIe IPHHHATO 1 B HAIMX cXigHux kojer (ITaBinHOB
2019). Otxe, paHr MUIIIBOK 3aJIMIIAETHCS POJUHHUM, IIPOTE HAYKOBOI HA3BOIO MpHIMaeMo Bapi-
aHT Ha ocHOBI Sminthus Nordmann, 1840, To0TO npuitmMmaeMo: poauHa MuIIiBKoBi — Sminthidae.

1.4. Tywkanosi Allactagidae — poouna uu niopoouna

3a knacudikaiisMu, skux qorpumyemocs i mu (3aropomaiok 2009; 3aroponHiok & €MenbsIHOB
2012), 3a TymIkaHaMu BU3HA€EThCA OKpEMIlIHICTh Ha piBHI poauHu Allactagidae y ckimani HaapoauHu
Dipodoidea. IIpote Taka TOYKa 30py HE € €NWHOIO, 1 B YaCTUHI 3BElICHb 1X BH3HAIOTH JIMIIE B PaH3i
migpoauHu Alactaginae y ckiani poauau Dipodidae (MCOIT ta MSW3). [IpoTe BaXKITHBOIO € TOYKA
30py TeHETHUKIB SIK Ha KOPUCTh BU3HAHHA 1i€i rpynu poauHoro (Jansa & Weksler 2004), Tak 1 ii me-
penecenns no ckirany Dipodidae (Lebedev et al. 2012), a HaATO CUCTEMATHKIB, SKi I TPYITH TOCTi-
IoKyBaiu Oesmocepenabo. OCTaHHI BBAXKAIOTh 32 MOLLUIGHE BH3HABATH TYIIKAHOBHX CECTPHHCBHKOIO
rpynoto Dipodidae (s.str.), mpuiiMarouu i IbOTO TO paHT HinpoanHu B Mexxax Dipodidae (Wilson
& Reeder 2005), a To BU3HAIOUYH K pOAUHY B Mexax emnipoaunan Dipodoidae (Illenopot et al. 1995;
[MaBnuHOB & JlnccoBekwmid 2012: 192—193; [NaBauaoB 2019). Y HamoMy OCTaHHBOMY OTJISII CTATYC
OKpeMoi poauHu He Bu3HaHo (Xapuyk & 3aroponHiok 2019), i TyT MU npuiiMaeMo rpymny sIK «Iif-
ponuHa TymkaHoBi — Allactaginae Vinogradov 1925x.

1.5. Cmamyc cninaka dykoeuncwvkozo (Spalax graecus)

Ha gac migroroBku ormsimy 2012 poky TaKCOHOMis CIIMAKOBHX, IMOMUPEHNX B YKpaiHi, BUTIIS-
nana yctajueHoro (3aroponHiok & €menbsHoB 2012). [IpoTe B HOBOMY JOBITHHKY IIPO CCaBILiB YK-
painn (Mexokepin & Jlamkosa 2013) naBeneHo suiie Tpu BUaK®, cepen AKuXx Hemae Hi Spalax grae-
cus’, Hi S. arenarius (HacTylHa IOBifKa). ABTOPHM MalnM 3MOry AOCIIANTH MiHJIHBICTE 000X IHX
BUJIIB 1 BIIEBHUTHUCS B MIPaBWIBHOCTI BUCHOBKIB IomNepenHix gocuimkens (Tomauesckuit 1969; 3aro-
ponHiok & Kopobuenko 2009). Cninak OykoBUHCBHKHH (Spalax graecus) 3a kpaHialbHO0O Mopdoo-
TIE€F0 € OJTHUM 13 BUJIIB POJMHHU B MeXkax (GayHu YKpalHu, SKAi HalOIbIIe BIAPI3HAETHCS BiJl 1HIIUX;
6a Oinble, Oro He TIIBKM BH3HAIOTH iHII (haxiBIl, a i MOALISIOTH HA KiMbKa IPiOHIIIMX 1 6€3CyM-
HIBHUX BUJIB, 30KpeMa antiquus, istricus ta graecus s. str. (Hamnp., Németh et al. 2013). Tomy mifc-
TaB HEe BU3HABATH IIEi BUJI, a TAKOX 00'€THYBaTH #oro 31 S. zemni HEMAE.

1.6. Cmamyc cninaka niwganozo (Spalax arenarius)

Crinak mimanuit® € yHiKaJbHAM BUIOM 3 OISy Ha CBOK 0coOmuBY Gioreorpadiro (eHmeMik
HIDKHBOJHIITPOBCHKHUX IIICKIB) 1 MOP(OJIOTiuHi BiIMIHHOCTI BiJf yCiX CYMDKHMX 3a HOIIMPEHHIM
BrAiB. OKPEeMIIIHICT IFOTO BUAY, BU3HaHA B oryisii 2012 poky (3aropoaniok & €menbsHoB 2012),
3a ocTaHHi 80 pOKiB He MiaaBanacs CyMHiBam, JI0 TOTO K HOro OCOOJUBICTIO BBaXKalHW HE TIILKH
BiLIaNIEHICTh Binl Spalax zemni, ane i Oiu3bKicTh 1o S. giganteus (TonaveBckuii 1969; 3aropomHiok
& KopobGuenko 2009). [Ipote B HOBOMY JOBITHUKY Ipo ccaBIiB Ykpainu (Mexokepin & Jlamkosa

3 TakcoHOMIYHa iCTOpis rpyNHU CKJIaAHa, i TUILKK B JiTepaTypi mono Ykpainu ix Bignocuan no Zapodidae, Sicistinae
(y cxmani Jaculidae), Jaculidae, Sicistinae (y cknani Dipodidae), Sminthidae (3aropomxmrox 2009).

4 JTo TOro 3, Lie 3p00JIeHO 3i 3HEBAAUIMBOIO OLIHKOIO IPaLlb MONEPEHKKIB, SAKi Ty rpyny Bupdanu (B. TonaueBchKuii,
M. BopoHIIOB Ta iH.); CHJIM TaKii MO3UIIii Joa€ Te, M0 KHUTY BUIAaHO «HayKkoBOIO TyMKOIOY» 1 3 peleH31sIMA 3HAHHX
tepionoriB — M. KopryHa ta JI. PekoBus, sKi 1o CyTi MiATPAMAIN TaKy TOYKY 30pY, TOOTO MOAUISIOTS 1.

3> Buy Busnano excriepramu MCOIT (https://bit.ly/320snyA), 3i cratycom «ypasnusuii» (VU).

%Bup BusHanumii excniepramu MCOIT (https://www.iucnredlist.org/species/20428/9198777), i 3a Ga3zoro maHux
MCOII BiH Mae 0XOpOHHHUIA CTaTyC «Iif 3arpo3oto Bumupanus» (EN).
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2013) He Tinbku OyJ0 BiJIaHO CyMHIBaM Taki 0COOJIMBOCTI, aje i «3aKpuTO» Led BUA. ABTOPH Maju
3MOTY JOCHTIUTU MIHJIUBICTh I[LOI'O BUAY B IOPIBHSHHI 31 ClliTakaMu MOJUIECHKUM Ta CX1AHUM (3a-
ropogHiok 2019), 3 ypaxyBaHHSM 1 BiAMIHHOCTEeH MiX qBoMa octaHHiMH Buaamu (Korobchenko &
Zagorodniuk 2016) 1 BeBHUTHCA B MPaBUWJIBHOCTI BUCHOBKIB IMOMEPENHIX AOCTIKEeHb. Spalax are-
narius He MOXke OYTH BKJIIOYEHHH 10 CKyany S. zemni Hi Ha MiacTaBi MOPQOIOTIYHUX OCOOIMBOC-
TeH, 3a IKUMH BiH SBHO OMWK4MiA 10 S. giganteus, Hi Ha TijcTaBi Gioreorpadii, OCKUIBKH BiH Mpe/I-
craBysie cxignuil daynictuunmii komriekce’ (3aropoanrok 2019). Voro BumoBuii paHr Moxe OyTH
HepersiHyTUi TIAbKY B paMKax MOJITUII3MY S. giganteus, IpoTe 3apa3 A0Ka3iB 1boro Hemae. OTxe,
1€ OKpEeMUI BUJ i3 TPYIH giganteus, SIK 1l BBXAIH i TOTetep.

2. I'pusynu 3 enipoaunu MumyBari (Glires Muroidae)

3MiHH i KOMEHTapi CTOCYIOTBCSA BCiX HasBHUX y ¢ayHi Ykpainu pomuH mumeBux (Muridae),
xoM'skoBuXx (Cricetidae) 1 mypoBux (Arvicolidae; octaHHIX 3BOAATH 10 MIAPOJUHHI XOM'SIKOBHUX).

2.1. Haykosa nHazea pooy «xom'auoxk»

Pin Cricetulus mae 3arajgom ycTajeHy TaKCOHOMIIO, IO MPUHHSITO i B CTOCYHKY J0 hayHH YK-
painu (3aroponHiok & €menbsiHoB 2012). 3a pe3yapTaTaMu TOCTIKEHb SASPHUX 1 MITOXOHAPiab-
HHX T€HiB XOM’s9Ka Ciporo BiJHeCeHO 10 HOBOro poay — Nothocricetulus (Lebedev et al. 2018a)®.
BBaxartu 1ie pimeHHsS 000B'SI3KOBO PEKOMEHIOBAHMM [0 BXKHUTKY IEPEIUacHO, XO4Ya TECHIEHIS 0
MOAPIOHEHHS POJIiB MHUIIOBUAMX € 3arajbHOI0. [[paKTHKY MIBHJIKAX TAKCOHOMIYHHX PIllICHb Y BUKO-
HaHHI I'€HETHKIB JaBHO JIEMOHCTPYIOTh MOCHIIIHICTh 1 HOBI HAa3BH B IXHIX Ipalsx TOTO X 4yacy He
BxkuBaroThcs (Lebedev et al. 2018b), Tomy Mae IpOWTH Yac [T BU3HAHHS 200 CIIPOCTYBAHHS TaKUX
pitiens. [lompu 1ie, He Maroyu B YKpaiHi )KOAHOT HAyKOBOT IMyOJTiKaIlii 3 Takor Ha3BOr0, MiHEKOJIO-
rii Ykpainu 6e3 noscHeHb BBEJO ii B HOB1 NEPEeNTiKK BU/IB, IO MiJIATAIOTh OXOPOHi. 3p03yMiJio, 1110
1 e()EeKTUBHICTh OXOPOHH HEBIZIOMOTO TaKCOHY Oy/e CyMHIBHOIO. 3a Nothocricetulus MoxHa 30eper-
TH e migpoaosuii panr ([TaBmuaoB 2019), 1 Ha3Ba poxy IS migratorius 3aTUIIAETHCS HE3MIiH-
HOIO: XOM'T4YOK cipuit — Cricetulus migratorius (Pallas, 1773).

2.2. Hyposi — nazea ma panz (Arvicolinae)

B ormsaai 2012 p. mpuiiaaTo «poauHa urypoBi — Arvicolidae» (3aropoaniok & €menbsHOB
2012). IIpote paHr rpyny 4acTo 3HIKYIOTh 0 piBHS Hixpoaunu B poauHi Cricetidae (Hanp. Wilson
& Reeder 2005). 3aramom s igest NpUiHATHA 1 IUPOKO BH3HAHA. Tak caMo yCTaJeHUM CTaB BHOIp
Mix Microtidae Ta Arvicolidae Ha kopucTh octanHix ([TaBnmuHoB 1987; 3aropoantok 2001b). binpmn
HEOJITHO3HAYHUM € BUOIp BEpHAKYISPHOI Ha3BU, OCKIJIBKU TaKCOH OXOIUTIOE AYKE Pi3Hi Tpymnu (Imo-
JIIBKH, HOPHIIi, JIEMIHTH, 1ypi, oHaaTpy). [Ipu BukopuctanHi «Microtidae» akTyaiabHOIO Oyiia Ha3Ba
«TIOJTIBKaY, pijiie «Hopuist». [Ipote st Ha3eu Arvicolidae € mpoGiieMa BU3HAYCHHS BJIACHOT HA3BH
pony Arvicola. Y HayKoBiil iTepaTypi BiloMi Ha3BU y Gopmi OiHOMeHa: Arvicola terrestris — urypi
BOJISIHI, TIOJIIBKH BOJISIHI, HOpHIII BOJAsHI. OCKIIBKM HAa3BH «ITONIBKU» U «HOPUIN» (iKCOBaHi 3a iH-
mmMHu poxamu, Microtus ta Myodes (3aropomatok & Xapuyk 2011), To mist Arvicola 3anumaeThbest
HOMEH «IIyp», 3BiIKM W HasBa rpynu — «uryposi» (3aropomniok & €menbsno 2012)°. Orke,
mpUAMaeMO HE3MIHHOIO Ha3BY, IPOTE 3HIDKCHHUIN PaHT: «IIypoBi — Arvicolinaey.

2.3. IlIpo naykoey nazgy nHopuuyv — pody Myodes

Hopwui, BimoMi ykpaiHCBKOIO TaKOX ITiJi XMMEPHOIO HA3BOIO «IiCOBI MOMiBKMY» (Hamp. TaTapu-
HOB 1956). Mu 3anporoHyBaiy MOBEPHYTH JIaBHIO MMaj1acoBy Ha3By Myodes 3amicth Clethrionomys
(3aropognrox 1990), 110 1 BUKOPHCTAHO B KOHTPOIBHOMY cricky 2012 p. (3aropoaHiok & €menbsi-
HOB 2012). IlincraBoro Oyio Te, Mo s JaBHS POAOBA Ha3Ba «HOPUILh, MOJIBOK 1 JIEMIHTIBY He OyIa

7 Leit KOMILIEKC € 3HauHUM 1 BKItouae Microtus socialis, Sylvaemus witherbyi, Scirtopoda telum ta i Buy.

8 https://www.mammaldiversity.org/explore. html#species-id=1002212

® 3aranoM, y Liil mpaili Brepiue BiaGyBCs OCTATOUHMI PO3NO/LT HASBHUX BEPHAKYJISIPHHUX HA3B 3a PI3HMMH POJaMH,
3okpema: Lagurus — cTpokatka, Myodes — nHopuil, Arvicola — wmyp, Terricola — Hopuk, Microtus — ToJiBKa,
Alexandromys — manapka.
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(ixcoBaHa 3a )KOJHHM POJIOM, IIPOTE BKIIOYANA JIICOBHX HOpHIb. Ll ines Oyma migTpuMana # iH-
mmmvu paxiBivu (Wilson & Reeder 2005; TTasnunoB 2006; Carleton ef al. 2014), npore HesBHI
JUCKYCIi TPUBAIOTh, M0 BUPAKAETHCA B MapalieIbHOMY 3acTocyBaHHI 000X Ha3B, Clethrionomys Ta
Mpyodes. Bpemri, b. Kpumrydex, 3apy4uBIINCh MiATPUMKOK HU3KH KOJIET, HAIOJIT Ha MPUAATHOCTI
came Clethrionomys Tilesius, 1850 (Krystufek et al. 2019)'°, Bignicum Myodes 1o cunoHimii Lem-
mus Link, 1795. Mu 3anunraemocs Ha IMO3UIli1 BA3HAHHS BaJIiIHOCTI Ha3BU Myodes.

2.4. Terricola Fatio, 1867 — panz i ¢ionogiona nazea

Lo rpyny 31aBHA BIZHOCHIIM TO J0 MiJAPOAY, TO POAY, 1 Il MONIBKH 3arajioM € A00pe BiAMIHHU-
MU Big Microtus (s. str.) 3a HU3KOIO MOP(OJIOTiYHUX, TeHETUYHHX i OioreorpadiuHux o3HaK. Baxim-
BO 3rajaTd IyMKYy (axiBIiiiB 3 ictopii po3BUTKY Microtus (s. 1.), ki BOaYarOTh PIBHO3ZHAYHICTH Yacy
(dhopMyBaHHs, OKPEMIITHOCTI Ta PaHTiB ycix rpym 3 koroptu Terricola, Microtus (s. str.), Agricola,
Lasiopodomys, Alexandromys etc. (PexoBen; 1994 Ta iH.), a TOMY 1OCTaTHICTb MiJCTaB /I BUSHAHHS
POIIOBOTO PIiBHA OKpeMIMHOCTI Terricola pu BU3HAHHI OKPEMINIHOCTI 1HIIMX HA3BaHUX TPyI. Y
3BefeHHi 2012 poky (3aropogniok & €menbsHoB 2012) iM HagaHO cTaTyc poay B MexXax TpuOu
Arvicolini. I[IpoTte Hapa3i HaMiTHIACsS] TEHACHILS 1O 3HWXKEHHS PaHTy, 110 3a(hikCOBaHO M y mparsix
THX, XTO Taki paHru miasuigysas (Hanp. [lamunos 2019)'!. Mu MycHMO MOroguTHCS 3 UM TPEH-
JIOM 1 BU3HATH POJOBY €IHICTE Microtus s. str. + Terricola.

2.5. Pio Muwak (Sylvaemus) — pane i 6ionogiona nasea

JIMCKyCIHHUM 3aJIMIIAETHCS POAOBHM paHT IPYIH <JIICOBUX MHILEi», ToOTO Sylvaemus Ognev,
1924, sxuii y mparsx aBTOpiB OTPUMaB YKPaiHChKY Ha3BY «MHMIIAK» 1 PO3MIIAIAETHCS K CaMOCTIH-
HUH Bix Mus ta Apodemus pin (Hanp.: 3aropomaiok 1992, 1995; 3aropoantok & €menbsaor 2012).
Lo camy Touky 30py MiATpUMYe it Oararo iHIINX yKkpaiHChbkuX HaykoBLiB (Lashkova et al. 2006;
Barkaszi 2018), a takox 3axigaux (Filippucci et al. 1996) i cximaux koner (Craxees et al. 2011,
[MaBnuHOB & JInccosekmii 2012: 280). [Tompwu 11e, 3axiaHI HAYKOBII Y 3HAYHIA YaCTHHI OTJISIB PO3-
[IAAI0Th MUIIAKIB y ckiaai poxy Apodemus Kaup (aamp.: Wilson & Reeder 2005; MCOII). 3ara-
JIOM T1e 30iraeThes 3 TUM, IO B KpaiHax (HaaTo B €BpOIIi), e MPamO0Th IPUXUIEHUKHN «Apodemus
s. L., sk mipaBuIIo BiACYTHI Apodemus s. str. HamiTHiacst TeHIEHINS 1O 3HWKCHHS PaHTiB POMIB 1y
Mparsx THX, XTO PaHTH BU3HaBaB (Hamp., [TaBmuHoB 2019). Tomy, MOXIIHMBO, 111 TOYKA 30pY 3r0JJOM
nepeBakaTuMe, POTe Hapasi Halll OIS Ha POJIOBY OKPEMIIIHICTh MUIIIAKIB HE3MIHHUI.

2.6. Hazea muwaka »xcoemozpyoozo Sylvaemus tauricus vs flavicollis

B ormsaai 2012 poxy akTyanbHOIO Ha3BOIO BHUIY € Sylvaemus tauricus (Pallas, 1811) (3aropoa-
HIOK & €MenbsHoB 2012), mo npuitHATO I y IHIINX HAIMX Npansgx. 30Kkpema, 0yno BU3HAaHO Haiga-
BHIIMMKM W BalliIHUMHK Ha3BH, 3amponoHoBani [I. Ilammacom, ans JBOX pEBI3OBaHUX BHJIIB:
S. uralensis Pallas 1811 pro Apodemus microps Krat. et Ros., 1952 ta S. tauricus Pallas 1811 pro
A. flavicollis Melch., 1834 (3aropomuiok 1992 Ta in.). € me oguH roMoHiM — Mus sylvaticus tau-
ricus Barrett-Hamilton, 1900, mpote e Mmonmommmii cunoHiM S. sylvaticus L. Tlommpena Touka 30py
Ha HEOJHO3Ha4HICTh omucy (Hanp. IlaBiuHoB 1987) € HeNpaBHIILHOK, OMKC IIJTKOM 3PO3YMUTHH i
OTHO3HAYHUI, TOMY MU HAIIOJIATAEMO Ha BAIIAHOCTI Ha3BU. €1MHE HEBUPIIIICHE MHTAHHI — CTOCY-
HOK KPUMCBKUX S. tauricus (S. str.) 10 KaBKa3bKuUX S. ponticus, BU3HAHUX HUHI 32 OKpPEMHUH BUJ
(Mesxoxepur 1991). YV pasi joBeneHHs iICHTHIHOCTI OCTaHHIX JBOX (GOpM MayuracoBa Ha3Ba Bimiliie
BiJ €Bponeichkux (OpM 0 KaBKasbKUX, NPOTE Hapasi Iie Juiie rinoresa'?, A ToMy namiacoBa Ha-
3Ba 3QIMIIAETHCS IITKOM NPUAATHORO: S. fauricus. J1o TOro K, BA3HAIOYH BUJIOBY €IIHICTh MIBHIYHUX

10 Bsarani ug BiliHa 3 MaIIACOBOIO HA3BOIO JAykKe MOAIOHA 3 HEBM3HAHHAM BaJiHOCTI HasBU «fauricus» (TaKOXK 3a
aBTopctBa Pallas 1811) st mo3nauenus Sylvaemus flavicollis, 1oMy HeMae TIOSICHEHHS, ajle, OYEBUIHIM € HECIIPHii-
HSTTS YaCTHHOIO KoJier 1opo0OkiB [Tamnaca, Xo4a (h)akTHYHO BCi OMUCaHI HUIM TAKCOHU € BU3HAHUMH.

' TlonpaBna, e He TopkHynocs Alexandromys, SKNX BU3HAIOTH JAeAani dactime (Harp. Lissovsky et al. 2018).

12 Sl BurumMBac 3 miaCyMKiB peBisii Apodemus (s. 1.) Ykpainu Ta CyMidKHHX KpaiH, KpUMCBKa MOMYJIALIS «GKOBTOTPY-
IUX MUILIel» ineHTH4yHa n0 miBHiYHUX (opM (Mexokepur 1997; 0cob. moBia.), y TeKCTi mpsAMO 3a3Ha4deHo: «Syl-
vaemus tauricus. ... Apeaj OXOIUIIOE CMYTy IIUPOKOJIHUCTHX JiciB €Bpomnu... y TiM uuci it Kpumy» (c. 35).
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flavicollis 1 niBnenHux (kaBka3pkux) ponticus (IlaBnuaoB 2019), MOHODLITIS TKUX OUSBHUIIHA, MAEMO
y KO)KHOMY Pa3i BU3HABaTU NPIOPUTET NAJUIACOBOI Ha3BU, TOOTO S. tfauricus.

2.7. Takconomiunuii panz wanapxu, Alexandromys

Ils Tpymna rpu3yHiB MpencTaBieHa B YKpaiHi (1 €Bpormi 3arajgoM) OgHUM BHOM, IIanapka CH-
Oipcbka, B JaBHIi JiTepaTypi BIIOMUM TaKOX SIK «IOJIiBKa-eKOHOMKay. lllamapka (Alexandromys)
SIK CaMOCTIHHUH pil BU3HAHA y KOHTpOJIbHOMY criucky 2012 p. (3aroponHiok & €menbsaoB 2012),
Jie HaBeJieHa y CKIIaai poauHH NIypoBuX, Arvicolidae. Xoua B Takmx 0a3zax manux, sk MCOII i
MSW3, 1ux rpu3yHiB HaBeICHO il POIOBOIO Ha3Bow Microtus, € OHO3HAYHA (iTOTCHETHYHA ITifl-
TpuUMKa poay Alexandromys (Liu et al. 2017). Oxe, MU MIATBEPAXKYEMO BaNiJHICTh pOAY Ilanapka
(Alexandromys), ane B Mexax He POJVHH, a MIJPOAUHU IypoBHX (Arvicolinae).

3. JInntuxononioui, ado pykokpuui (Vespertilioniformes, seu Chiroptera)

TpaauiiiHo psn pyKOKpHINX MOAUIIOTE Ha JBa miapsiau — Microchiroptera i Megachiroptera,
1 CJIOBO «Ka’KaHW» 3aKpIIUIEHO 3a MEepIIuM 3 HUX. Ha 0CHOBI MOJIEKYJIAPHUX JaHUX 3aIPONOHOBAHO
MOMIN psAy Ha miapsian ymnukoBuaux (Vespertilionimorpha, abo Yangochiroptera) Ta KpuiaaHOBH-
mux (Pteropodimorpha, a6o Yinpterochiroptera). B YkpaiHi kpuiaHOBUAI MpeACTaBICHI POAUHOIO
nigkoBukosi (Rhinolophidae), a mumukoBuai — poauHamu qoBrokpuiosi (Miniopteridae), MoI0COBI
(Molossidae) 1 mummkoBi (Vespertilionidae) (3aropoaniok & €menbsaoB 2012).

3.1. IIpo ykpaincoKy nazey poounu Molossidae

Y 6a30BOMY 3BEICHHI YKpalHCBKY Ha3BY POJUHHU OYyJIO MOJAHO SIK MOI0CCO8i, TOOTO 3 MOJBOE-
HOIO «c» (3aroponHiok & €menbsiHoB 2012: 18). IIpoTte B ormsiai poaiB i poAuH ccaBLiB €Bpon, y
SIKOMY ¥ OYJI0 3aIpOITOHOBAHO YKPaiHCHKY Ha3BY, MU JIaBajiH 1i 03 MOJIBOEHHS, K Mo10co8i (3aro-
ponHiok & Xapuyk 2011), mo migTpuMaHo ¥ Hajami B mparli 100 3al03U4YeHUX Ha3B ccaBliB (3a-
ropoaHiok & Xapuyk 2017: 43) Ta B orIfi poAMH CCaBIiB CBiTOBOI (ayHHU (3aropoaHiok & Xapuyk
2019: 101). Omke, MM BiIHOBIFOEMO y HALIOMY CIIMCKY YKPAiHCBKY Ha3By Monocoei's. 11 naspa, sk
1 Ha3Ba BHUAY Tamapuma eBpomneliceka (Tadarida teniotis) (3aroponuiok & €menpsHoB 2012; 3aropo-
nHIoK & Xapuyk 2017), cTae aenani BXXUBaHINIOK Yepe3 eKCMaHCiio bOTo BUIY, akuii me y 1940-x
pokax mpoHuk Ha 3axigHuii KaBka3 (Kopreer & Mapucosa 1950), 2009 p. Bimmiuenuii y Kpumy
(Uhrin et al. 2009), a Tenep € 3uaxinka [oaniei ocobunu]'* B M. Xapkis (Prylutska et al. 2020).

3.2. Ilpo poounnuit panz ooszoxpunvyie (Miniopteridae)

B ormsaai 2012 poky JOBrOKpHIIBIIB HABEAECHO B paH31 POAMHH, K «IOBTOKpHIIOBi, Miniopteri-
dae Dobson, 1875» (3aropoxaiok & €menpsHoB 2012). Ll Hama mo3umis He 30iramacs 3 MpUHAHS-
Tor0 B MSW3 Bepcieto TakcoHOMI, y sIKiii paHr Tpymu OyB MiAPOIUHHNHN, Y MeXKaxX POIUHE Vesper-
tilionidae (Wilson & Reeder 2005). HoBimri mocmikeHHs] TiATPUMAIHN i1€10 BUOKPEMIICHHS POJY
Miniopterus Bonaparte, 1837 B ponuny Miniopteridae (Farkasova et al. 2017). Tomy 111 Touka 30py
NpUAHATA HAMA U Hajali, 3 YKpaiHCEKUM BiAMTOBITHAKOM «IOBTOKPIIIOBI» (3aropogHiok & Xapayk
2019: 101). 3 mouatky 1990-x nux kaxaHiB B YKpaiHi HE BiAMI4al0Th, TOMy TeMa Ha3BH BaXJIHBa
JIUIIE JUIS 3BEICHB PO MUHYIII CTaHH, X04a KJIIMaTHYIHI 3MiHH MOXYTh TOBEPHYTH LIeH BHI.

3.3. Ilpo naykoey nazey HiuHuyi cmenogoi

IcTopist ABIMHUKOBHX KOMIUIEKCIB «BYCATHX HIYHHUIIBY, IO TIOYAIACS 3 OMHICY B YKpaiHi 3HaXi-
JIOK JasiekocxigHoro Myotis ikkonikovi (AGenenner 1950), nponosxkunacs peizisimu 1960—2000-x
pokie (Hanp. Benda & Tsytsulina 2000; Mayer & Helversen 2001), mincyMKu sSIKHX BUTIISIIANH CTa-

13 3rigno 3 npasomucom pemakmii 2019 p. § 128: «y 3araTbHUX Ha3Bax iHIIOMOBHOTO TOXOJKEHHS OyKBU Ha MO3HA-
YEeHHS IIPUTOJIOCHHUX 3BUYAHO HE ITOJBOIOEMO.

14 T1a icTopis 31 3HAXiAKOIO BHCHAXEHOTO Ka)KaHa 3 0ONEYEeHUMH ByXaMH, L0 HOACHEHA CEPielo riloTe3 BKIIOYHO i3
3aHOCOM MOBITPSIHUMHU MOTOKaMH, Haragye ¢peHoMen «uedypamikuy» (3aropoaniok & Ilerpenko 2012), HaaTo SIKIIO
OIJISTHYTH B google.map Miclie 3HaXiIKu: CyCiJHbOI0 KOOPJMHATOIO € «I[EHTPAIbHUI PHHOK»; TOMY IPOIO3HIIis PO
BKJIIOUEHH Li€l ocoOnHu 10 dayHn YKpalHu € mepexdyacHoro, xoua ines i He Hoa (Uhrin et al. 2009).
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JUMH, 3 BU3HAHHIM Yy (ayHi YkpaiHu 4 BUIIB, cepell HUX 1 HIUHMLI CTeNoBoi, Myotis aurascens
Kuzyakin, 1935 (3aropomniok & EmenbsnoB 2012; 3aropoantok 2018). Ilpote Ha3By aurascens
3aMpoIriOHOBaHO 3MiHUTH Ha M. davidii Peters, 1869 (Benda et al. 2012), mo npuiiHATO i Ha BeOCcaiTi
EUROBATS (https://bit.ly/3cGMGNM) i 3 4oro movanocs ii BAKOPUCTAaHHs, 30KpeMa 1 Ui TOo3Ha-
yeHHs 3Haxinok y Kpumy (CmupHOB ef al. 2017). IIpoTe kuTalichbki JOCIIAHUKY BBAXKAOTh L0 (oOp-
My «BYyCaTHX HIUYHHUIIbY» eHIIeMikoM Kuraro i onucyroTh ii okpeMo, 30kpema i Ha Bebcaiiti MCOII
(Jiang & Feng 2019), Tomy 3amina M. aurascens Ha M. davidii € HeBunpaBaaHow. MonekyspHi
JlaHi TaKOXX JAIOThH IiICTABM BBAXATH AITalChKO-CasHCHKO-KMUTAHCHKUX HIYHUIb OKPEMHUM BHIOM
BiJl €BPONEHCHKO-KaBKa3bKO-ypaIbchkux (opM (Zhigalin 2019). 3 orisny e He BapTo MOCHINIATH 3
HOBUMH 3aMiHaMH Ha3B 1 Ma€ ceHC 30epert Ha3By Myotis aurascens Kuzyakin, 1935.

3.4. Hemonup 6inocmyzuit — Pipistrellus kuhlii vel lepidus

Jlo oCcTaHHBOTO Yacy LMX KaXkaHiB MO3HAYAIH Oe3aIbTEPHATUBHO SIK «Pipistrellus kuhli» 3 Bapi-
aIliero Ha3BM 3 OJHMM a0o0 JBOMA «i» y 3aKiHYCHHI, 3 HUX TUTYJIBHOIO OYJIO 00paHO BEpCiro 3 «ii»
(Baropoxnrok & €menbsiHOB 2012) BIANOBIAHO 10 CHEliadbHUX MyOJiKamiil 3HaBmiB JaTuHu (JInHa
1998 Ta in.). CyuacHa ictopis 3 «HeTonupamu Kymns», HUHI BITOMUMH SK HETONUPi O110CMyTi (Bif
orsiny: 3aropoaHtok 2001¢), moyanacs 3 MIMPOKOT eKCIaHcii X kakaHiB i3 Kpumy i [Ipuas3os's Ha
miBHIY (quB: 3aropomHtok & Heroma 2001; Bomox 2002). Onpa3y nmo3HadeHHsM ctano Pipistrellus
kuhli(i). Ilpote Bix movaTKy 3pa3ku 3 YKpaiHU CIpUUMANNCS €BPONEHCHKIUMHU KOJETaMH SIK TIOMITHO
BimMiHHI, 3 mmpokow Gimor cmyrow'>. Hamami ¢opmy lepidus nomaBanm sSK IIABHIA, HOKH
®. Maiiep 3 xoit. (Mayer et al. 2007) He IPOIEMOHCTPYB CYTTEBI T'eHETHYHI BIJIMIHHOCTI 3aXiJIHO-
€BPONENCHKHUX Ta OJIM3BKOCXIMHUX MOMyJsiin. OcTaHHI BiANOBIIAIOThH «IIEPBUHHOMY» apeainy dop-
MU lepidus, AKy 11 JOCTIAHUKH 3alpONOHYBAIM BiTHOBUTH Yy CTaTyci BULY, K Pipistrellus lepidus
Blyth, 1845. BiqHeceHHs1 OiTOCMYTrHUX HETONHUPIB 10 (GopMu lepidus npuryckaeTbes 1 as [Tombii
(Popczyk et al. 2008) ta Pymynii (Barti 2010), a octanHIM yacoMm i st BChOro periony CximHoi
€Bponu (Sachanowicz et al. 2017). HanexxHicTs onyiswiii 3 Ykpainu 10 hopmu lepidus oueBuana
1 IpuiMaeThes B YacTUHI ImyOikaiiii (Hamnp.: Sachanowicz et al. 2017; Hukov et al. 2020). Biarenep
BOHA MPUIHATA i HAMH, 3 ypaXyBaHHSIM BUJIOBOTO PaHTy Li€i GOPMH.

3.5. I'incyz — naszea pody Hypsugo ykpaincokoro

Pin rincyr (Hypsugo) Binomuii aist payHu YKpaiHu JIMIIE 32 KiTbKOMa 3HaXiJKaMH BULy TilCyT
ripcekuit (Hypsugo savii), oqaoro 3 18-mu Buzis mporo poay (Wilson & Reeder 2005). Iimcyr ce-
pen BUAiB HaIoi (payHH MEpeXUB HAMOUIBITY KUIBKICTh IepeiMEHyBaHb: HOT0 BITHOCUIIH ITOYEpPro-
BO 10 Vespertilio Ta Pipistrellus, a BpemTi Bu3Hau sik okpeMuit pin Hypsugo (Horacek et al. 2001;
3aroponuiok 2001a). Hamararounch BiJOWTH B Ha3Bi OCOOJIMBOCTI WX Ka)kKaHIB, AOCIITHUKH TPO-
MIOHYBAJIM ACOIiaTHBHI Ha3BH TUITYy «HETOINP KOKAHKOBUIHUIT», UMUK HETOMPOBUIHHID) TOIIO.
Bpemuri, 3 ornsay Ha cnopigHeHicts Hypsugo no Vespertilio (Horacek et al. 2001), nns iXxHbOTO
HO3HAYEHHS 3aPOIOHOBAHO Ha3BY «rincyr» (3aropoxurok 2001a)'S, mpuitnary i Hajami y Beix Ha-
mux onsaax. [ompu Bei mi eBommontii, y HoBe BuaaHasa UKY (2020) pia momaiu 1 Ha3BOO 1HIIOTO
POy — HETOMUP, 10 He y3TOMKYETHCS 3 MOTIIAAaMU Ha PIBEHb HOTO BiTOKPEMIJIEHOCTI (TilCyr Ha-
NeXUTH 10 TpubHu Vespertilionini, Toxi sik Hetomup — 1o Pipistrellini). e 3aHmKye TakCOHOMIYHY
VHIKQIIBHICTh PAPUTETY, sIKa BU3HAYAECTHCS PIBHEM OKPEMIITHOCTI Ha PiBHI perioHanbHOI Gaynu (3a-
ropojHiok 2004, 2008): 3Haxinka BUay, 110 IPEJCTABISE OKPEMUH Pill, € OUTBII 3HAYYIOKO 32 MPH-

CYTHICTb OJIHOTO 3 II’SITH BU/IiB «3BUYAHOTO» POJLY, JBA 3 AKHX € UyKOpiqHuMu'’.

15 Yy we nepuum Ha e 3sepHys ysary I1. Jlina, koan Ha kondepennii «Kaxanu Kapnarcskoro periony» (Paxis,
Bepecenb 2000) Mu npe3eHTyBanu Homy 3paszok P. kuhlii 3 Jlyranceka: xonera 3a3Ha4mB, 110 B 3axifHiil €Bpori He
TPAIUIAIOTECS "KyJi" 3 TAKOK MIMPOKOIO 01100 cMyTOor0 (5—6 MM Ha rutarionarariymi). Lleit gakr BiH oGilsB mepeka-
3aTH 3aXiJHUM KOJEraM i, O4eBHIHO, 3 TOI'O BCE ¥ IOYaaocs. 3rofoM Taki cami OCOOIMBOCTI BIAMIYEHO B OIIMCaX
dopmu lepidus 3 Pymynii (Barti 2010).

16V nili mepmiii mpami, MONPY BUKOPHUCTAaHHS OPHTIHAIBGHOI POJOBOI HA3BH «TIiNCyr», OIHOMEH NPEACTABIEHO SK
«TipChKUii TMITHK» (TakoxK: 3aropoaHiok et al. 2002). Hagani ue Gysio BUMpaBieHo.

17 1le#t Bun y HOoBOMy Bunanni UKY oTpumye craryc «3HuKaro4uii». Lle 3HA4MMO, aie TPOXH IMBHO 3 OTIIALY Ha
HIMPOKY HOro eKcraHciio B 3axigquux obmactax Ykpainu (bamrra 2012) ta B [Ipuasos’i (Cioxiu ef al. 2000).
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4. IIconmonioni, ado xu:ki (Caniformes, seu Carnivora)

4.1. IIpo poouny (niopoouny) nepezy3ni

B orsani 2012 poky pin nepery3us Vormela Blasius, 1884 BimHeceHO 10 POAWHHE MYCTEIOBUX
Mustelidae 6e3 yrounenns migpoaunu (3aropogHiok & EmenssaoB 2012: 21). Onucana B. AGenen-
nesuM (1968) migponuna Zorillinae (3 TunoBuMm ponom Zorilla Goeffroy = Ictonyx Kaup) daktuano
He 3raJlyeThCs, X04a pijl IHKOIM BHOKPEMIIOIOTh Y TpuOy Ictonychini Pocock, 1922 B mexax migpo-
muan Mustelinae Fischer, 1817 (IlaBmunoB & Poccommmo 1987 Ta iH.). 3romoM miei pix pasom i3
HU3KOM iHIWMX pofiB (Galictis + Ictonyx + Lyncodon + Poecilogale) Binnecnu no Grisoninae Po-
cock, 1921, ane npaBwibHa Ha3Ba 1iei rpynmu — Ictonychinae Pocock, 1921 (Nascimento 2014).
3BiCHO, MOBa 1 IPO Te, IO PaHT MiAPOAUHU BU3HAETHC. Takoxk nonamo, o B III ta mpoexTi IV Bu-
nanuast YKY sun V. peregusna (epery3Hs cTenoBa, 3a: 3aroponHiok & €menbsHoB 2012) Ha3BaHO

POJIOBOIO Ha3BOI0, 0€3 BUIOBOIO EITETa, X0UYa PiJ He MOHOTHITHUIH 'S,

4.2. Ilpo pooosy naszey «amepuxancvkoi Hopku» — Neogale vs Neovison

Tpaauris no3HayaTy OiNBIIICTE APIOHUX MYCTENOBUX SIK Mustela i ipu ToMy IO3HAYaTH BJlac-
HAMH YHIHOMIHAJHbHUMH Ha3BaMH OKPEMi BHIHM CTOCyBajacs 0araTthboX TpyIl, OKpiM «HOPOK». J/[Ba
OCHOBHI BUM HOPOK» — MiclieBY [utreola Ta 3aBe3eHy vison, IOIPHU CYTTEBI BIIMIHHOCTI MK HU-
MU B Mopdoiorii, mpoTe yepe3 KOMEpUiHHUNA IHTepec Ha3UBAIN OJHIEI0 «POJOBOIOY» BEPHAKYISP-
HOIO Ha3BOI0. [T po3pi3HEHHS IIUX ABOX BHIB Ha MHCHMI 3alIpOIIOHOBAHO HAa3WBATH aMEPHKAHCH-
KOTO BiKapiaTta «Bi30H», aHAIOTIYHO 10 JIaTuHU (3aropoaHiok 2010); e 1 cTajgo OCHOBOIO Ha3BU B
orysaai 2012 poky (3aroponHiok & €menbsHos 2012). IIpote HoBilIa peBisis 3acBiaumiIa HEOOXi-
HICTh KOPEKIIii pOJI0BOT Ha3BW 3 BU3HAHHAM IpioputeTy Neogale Gray, 1865 (Patterson et al. 2021).
Mu mpuiiMaeMo L0 TOYKY 30pYy, MPOTE Il He BIUIMBAE HA YKPAIHCHKY Ha3BY, BOHA 3aJIHIINAETHCS
HE3MIHHOI0 — «BI130H» (BUJ — «BI30H PIUKOBUIY).

5. Onenenonioni, a6o mapuonasi (Cerviformes, seu Artiodactyla)

I'eHeTHYHI MiXOAW J0 IHTEpIpETAIlii CHCTEMATHKH BHOCSITD Jieiaii OiIblli KOPEKTHBH y 0a30B1
3HaHHSA. 30KpeMa, 3alpoIIOHOBAHO MOEAHATH s mapHonamx (Artiodactyla) 3 psimoM KUTOTOAIOHNX
(Cetacea) (namp., Graur & Higgins 1994), 1 nocnigHuKH, a HAJITO IHTEPIPETATOPH TAKUX 3HAHb, 13
3aXBaTOM 1 IPU KOXKHIM Haroji miJKpecitoTh 1ie, y ToMy uucii i Bu3Haroun psj Cetartiodactyla.
[Ipote, sk My 3a3Havany B monepenHii mpamni (Xapuyk & 3aropogntok 2019), 3 mpu4InHU CYTTEBUX
eKOMOP(OJIOTIYHUX BIIMIHHOCTEH MiX NMapHONAIUMH ¥ KUTaMH, 1 pO3YMIIOUH pSAU SIK IeperyciMm
eKOMOp(OJIOTiYHI TUITH (3BICHO, y MEKaxX MOHO(UICTHYHO] mapaJurMu), BapTo 30eperTy BU3HAHHS
X oKpeMHuMH psimamu. J{Js miaKpeciieHHs iXHboT MOHO(LTIT TOCTaTHRO MOHATTS Haupsay: Artiodac-
tyla + Cetacea = Cetartiodactyla = Ungulata auct.

5.1. Ilpo ykpaiuceky nazey pody Saiga (Bovidae)

B ormsini 2012 poky nist poay Saiga Gray, 1843 Bxuto Ha3By catiea (3aroponHiok & €menbs-
HOB 2012), mo miaTBepIKeHo 1 B iHmuUX mparsix (3aropoxriok & Xapuyk 2011, 2017). Ionpu me
KOJIETH PETyJSIPHO BXKHBAIOTh HOMEH «cairak» (Hamp.: CtexnenpoB & Cwmarons 2017; Cmarons
2017), sxuif, Ha HaUTy DyMKa, € HEBHUIIPABIAHUM «Ti0OpHIOM» JBOX AABHIMINX Ha3B — «caifray i
«cyrak» (Bomsap 1852; Ilokopusriit 1874; 1llapnemans 1927; Ilanouini 1931; PakoBcpkuit 1930—
1933). 3rigao 3 EtumonorivauMm cnoBHUKOM ykpaincekoi MoBu (ECYM), me OoCHOBHOIO ToOaaHa
Ha3Ba caiied, 1€ CIIOBO TIOXOAUTH 13 YaraTaiichbkoi MOBH catieak, CTIOPiAHEHE 3 TATAPCHKUMU Ha3BaMU
catiea 1 catieax (bommupes et al. 2006: 164). B ocranHboMy orsni (3aropomHiok & €MENbTHOB
2012) BumoBe 03HAUYCHHS HABEJICHO SIK «TaTapChKay, IO € BiATBOPCHHSIM HAayKOBOI HA3BH 1 3pyYHHM
MMO3HAYCHHSM 3 TOTIOHIMIYHAM CEHCOM, IIO ¥ 3aJIUIIEHO TYT 0e3 3MiH.

18 Npyruit Bug — neperysus 6epemenncoka (V. beremendensis), o BigoMa 3 IWIioneHy # ruieiicroneny Yropmumnu i
[Monbii i po3risaaeThes sk nonepeaHuk V. peregusna (Kurten 2017: 96-97).
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5.2. Pio Akcuc y payni Ykpainu

Pin Axis € oTHUM 13 TPYIH «IUISIMHCTUX OJICHIBY», IO KO TAKOX BITHOCATH OJICHS STIOHCHKOTO,
Cervus nippon. Lleil pin, nomupenuit nepeBaxkHo B Ixaii, yce yacTilie yTpUMYOTh Y HalliBBIIBHOMY
CTaHiI B MHCJIMBCBHKHMX TOCHOAAPCTBAX Ta aKJIIMAaTH3AI[IMHUX IEHTpax. Bimomwuii 10CBil yTpUMaHHS
Axis axis Erxleben, 1777 B Ackanii-Hogiii (Tpeyc 1968), mpote temnep Tam akcuciB Hemae (1. [Tomi-
IIyK, 0c00. MOBiA.). YKpaiHCbKY Ha3By IPONOHYEThCs (OPMYBATH 3 JIATHHCHKOI, SIKA € MHJIO3BYY-
HOIO 1 mi3HaBaHOWO. SIK ponoBYy Ha3By «Akcuc» BxuTO i Yy BYE (Mexokepina 2020), npoTe B onu-
cax BUJIB (YOMYCh TUTBKH Tiapony Hyelaphus) GiHOMEHi3allis Mo1aHa Ha OCHOBI «OJICHBY». Y HOBi-
LI JgiTepaTypi Ipo MUCIUBCHKY (ayHy Ykpainu (Bomox 2014) akcuc (ax Cervus axis) 3ragaHuii
JIMILE B OTJISAA1 IHTPOAYKIIN MUCIUBCHKUX 3BipiB, 30kpeMa y Crosenii Ta CIIIA. IlosiBa B YkpaiHi de
facto Ta B Ipo€KTaxX THTPOMYKIIH II€ OJTHOTO «IIIMHCTOTO OJICHS» MOCHIIWIIA TUTyTaHUHY HaBiTh y
Jiep’KaBHUX JIOKYMEHTaX, OCKUIBKM IUIIMHCTICTh aKCHCa He MEHINA BiJ] OJIeHs SIMOHCHKOTO, 1 Yepes
110 «IUISIMECTICTB» B OOJIIKOBUX JOKyMEHTaX 3 ABJIAETHCA Henpasausa inpopmarisn'®. Tomy Baxiu-
BO YHHKATH HA3BU «IUBIMHCTHII» SIK BHIOBOTO O3HAYCHHS MHCIMBCHKUX 3BipiB, MPU OOJIKaX SKUX
BHUKOHABIII BBOAATHCS B OMaHy TaKUM O3HAUEHHSM SIK XapaKTEPHCTUKOIO 00'€KTa.

5.3. 3yop sk pio Bison vs Bos

TunosuM BUAOM AT poy 0i30H Bison € 0i30H aMepUKaHChKUN Bison bison. 3 ormsny Ha 1e i
Ha 4YhCIIeHH] myOuikamii (B T. 4. MapkeBuu 1983; 3aroponntok & €menbsaos 2012) Burisgae jori-
YHUM 3JIMIINTH POJIOBY YKPaiHCBKY Ha3By «0i30H». HaBiTh mpuiiMaroun mokasu TowLIO, IO e Pif
Bos, micue mst migpony Bison B HbOMY TOYHO 3HaHIEThCs, TOMY i «pOJOBa» BEpHAKyJspHA Ha3Ba
MO>ke OyTH 3aJIMIIeHa. A 3 OTJIAAY Ha Te, O B MakpodayHi i MHCITUBCHKIN (ayHi BUIAM 4acTo Ma-
FOTh BJIACHI YHIHOMIHAQJIbHI Ha3BH (BiJ Jacku ¥ 10 3yOpa), TO MpoOJeM i3 Y)KUTKOBICTIO Ha3BH «3Y-
Op» 1 Hagani He Oyne. [puiiMaroun 110 TOUKY 30py, 3aIPONIOHOBaHY BU3HAHUMU (axiBusMu (Groves
& Grubb 2011) 1 mpudHATY 1 B IHIIKX 3BeJeHHX (Hamp., [TaBnmuHOB & JluccoBckuii 2012: 455), mu
BIIHOCHMO HasBHHU B YKpaiHi enuHuil Bua BenukuxX Bovidae sk HanexxHuit no poay Bos — Bos
bonasus L.2°. OpHa 3 NOMYJISPHUX TiMOTE3 MOXOMKEHHS 3yOpa TOBOPHTH MPO JABHIO (MOPAIKY
120 Tuc. p. T.) Mirpauiro B €Bporty 6i30HiB Ta X cxXpelryBanHs 3 Typamu (Soubrier et al. 2016)*!.

5.4. Mygpnon — «bazosuii» makcon ma HayKoea Ha3ea

B ormsagi 2012 poxy (3aropopniok & €wmenpsHoB 2012) Gapan MyQIIOH Mae HayKOBY Ha3BY
Ovis musimon, o O0yJ0 NPUIHATO i y 6araThoX iHIIKX Tpansx (Hamp. Jymunkuit & Kopmunuiina
1970). Xoua pi3HOMaHITTS MMO3HAYCHb «IHKHUX OapaHiB» Oyno 3HauHUM (Hamp.: Ovis ammon, Ovis
orientalis, Ovis gmelini, Ovis musimon 1 HaBiTb Ovis aries musimon), Haiiuacrirre My(dIoHa TO3Ha-
YaroTh SIK MiABUI a3ilickkux OapaniB: Ovis gmelini musimon abo O. orientalis musimon (Hanp. Su et
al. 2020). VY cepii «Mammalian species» hopmy gmelini po3risaarTh SK CTapIIMii CHHOHIM orien-
talis 1 Ha3By okpemoro Bin musimon suny (Fedosenko & Blank 2005), a 8 MSW3 ocTtaHHBOTO I10-
Jat0Th K «Ovis aries musimony, TOOTO AK y CKJaJli IMHUPOKO IMOJITUITHOTO BHIY, SIKUM BKIIIOYAE
orientalis, musimon ta ophion. Ha caiiti MCOII notounoro Hasgow € Ovis gmelini®>. Y 3B'I3Ky 3
HAJTO CKJIQJHAMH MUTAHHIMH BUIOBOCTI reorpadidHux pac OapaHiB (Y4acTo 3 SIBHO 3aBHIICHUMH
paHramu, mo 3BUYHO JJIsI TAKCOHOMII BEJIMKHX CCaBIIiB) aBTOPH YHHMKAIOTH TUCKYCIH 1 IpUIMaIOTh
noto4Hy Touky 30py MCOII, To6to «bapan mydanon — Ovis gmelini Blyth, 1841».

19V TIporpami MiHicTepcTBa 3aXMCTy JOBKiLIA Ta MPUPOJHUX PECYPCIB YKPAiHU PO MEPCIEKTHBH PO3BUTKY MHUC-
JIMBCHKOTO rocnozapcrsa B Ykpaini (Myronenko 2015: 8) 3a3HaueHo, 110 B MUCIMBCHKUX YTigasx YKpaiHu o0Iiko-
BaHo "6.2 thousand elks, 13.5 thousand red deer, 3.6 thousand axis deer, 1.1 thousand fallow deer, 151 thousand
European roe deer...». [poTe B yKpalHCBKiil Bepcii axcucu BKe CTaaM OJCHAMH IUIIMUCTHMH, HAlleBHO, Y PO3yMiHHI
Cervus nippon: «B MucIMBCHKHX yrigmsax Ykpainu obmikoBaHo 6,2 Tuc. jiociB, 13,5 Tuc. oneHiB GraropomHuX,
3,6 THC. OJIEHIB IUSIMUCTHX, 1,1 THC. maneit, 151 TrHc. KO3ynb €BponeichkuX...» (MupoHeHko et al. 2015)].

20y takomy pasi 6patu im's K. JlinHes y xyxku He Tpeba: BiH € aBTOPOM MOTOYHOT POIOBOT i BHIOBOT Ha3B.

2! Tepmux rinoOTeTUYHUX TiGPHAIB i AOCIIAHUKM )KapTOMa Ha3UBAKOTh «6i30HaMu Xirrcay.

22 Myduon Ha caitri MCOIT: https://www.iucnredlist.org/species/54940218/22147055
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Oo0rosopenns

PosrmsiHemo Taki acnektu: 1) oOcsr crmcKy sIK 00cAT coHTaHHOI (ayHH; 2) TeMIH 3MiH CIIUC-
KiB ¢ayHu; 3) 3MIiHM B TaKCOHOMIi i HOMEHKJIATYpi Ta iX BpaxyBaHHS B CICHiaJbHUX (YACTKOBHUX)
CIHUCKax; 4) MOACHKUM YMHHHUK 1 BIIMIHHICTH IIKUT Y MpoOiieMi cTadimizamii CIUCKiB; 5) cyMiKHI
pobaeMu TepMiHoJOorii (30KpeMa, kareropii Buais y UKY).

Oécaz cnucky ak obcaz cnonmannoi®> gpaynu

IcHye HH3KA BUIIB, MPUCYTHICTH SKUX HE € OMHO3HAYHOIO, & TOMY OOTOBOPEHHS IXHBOI TaKCO-
HOMII Ta HOMEHKJIATYpH € IOLIJIBHUM Y paMKax MOTO4HOro aHamizy. [Ipore Taki mosuuii BapTo 00-
TOBOPUTH OKPEMUM TEKCTOM, JUIS YOTO aBTOPHW IUIAHYIOTh MIJTOTOBKY OKPEMOi CTaTTi PO 00CsT
(bayHU 1 OLIIHKY peaJbHOTO TIOTOYHOTO CKJIANy «CIIOHTAHHOD» TepiodayHu. TakuMu nmpoOIeMHIMHA
BHJIaMH, 3TPYNIOBAHUMH HAMH Y T1I'SITh «TPYIl MPUCYTHOCTI», € HacTymHi (3a: Zagorodniuk 2014, 3
YTOUHEHHSIMH):

a) paKTHYHO 3HUKIII B ICTOPHYHI YacH 1 He BioMi 3a 3Haxinkamu y XXI ct. — Takux 15, BKiIIO-
YHO 3 BHMEPJIMMHU B JAMKOMY CTaHi (3a: Zagorodniuk 2014), Tpu 3 HUX nOTemnep HaBOIATH B
UKY, ane daxtuano BoHu 3HuKI (Hemiechinus auritus, Eliomys quercinus Ta Monachus mon-
achus) mmoc onuH — (GopMaIbHO BUMEPIIUI B TUKOMY CTaHi (Bison bonasus); Takox (GakTHy-
HE BUMEPJIMM B MeXax YKpaiHu 70 KiHIg XX CT. € i Mustela eversmanni (3a HOBUM BHIQHHIM
UYKY iioro craTyc — «3HUKAIOUHI»);

0) daHTOMHI (IPUCYTHICTH HE JOBEJCHA) BUAM W HEOOIPYHTOBaHI BKa3iBKM — Takux € 9 (3a:
Zagorodniuk 2014), y 1.4. Sorex isodon Ta Capreolus pygargus; nesKi 3 HUX y MUHYJIOMY OyiH
OJTHO3HAYHO TPHUCYTHI, @ TOMY (PaHTOMHICTb CTOCY€ThCS CY4aCHOTO Iepiofy, 30KpeMa CTOCOB-
HO Hemiechinus auritus, Eliomys quercinus an Mustela eversmanni. Cronu )x MOKHA BIJTHECTH
i HeoOTpYHTOBAHO BKa3zaHUil juia hayHu Ykpainu Sicista cimlanica (npoext HOBoI UKY);

B) BUAM-3aJITHI/3aXiJHI/BTiKaui 3 KyJbTypH (300MapKiB) TOLIO — MO CYTi TakoX (aHTOMHA
rpyma, aje Bijoma 3a (GaKTHIYHHMH 3HAX1JIKaMH OKPEeMHX OCOOWH, IpOTe He momyssimii (Procy-
on lotor, Tadarida teniotis, Balaenoptera acutorostrata Ta iH.); CIOAH X MOKHA BiIHECTHU HEB-
Jlai cnpoOu IHTPOMYKIIT OKpeMuXx BUAiB (Hamp. Marmota marmota, Axis axis TOIO);

T') CBIHCBKI, O6e3 (popMyBaHHS CTaOIIBLHUX (CAMOCTIHHMX) AMKUX TOMYJISIIIA — MEepPeBaKHO Jy-
JKOP1JIHI BUIM, TIPUKJIA/IB YOO YMMAJIO SIK i3 TepeNTiKy CyTo CBiMicbKuX TBapHuH (Equus caballus,
Bubalus bubalis, Canis familiaris), Tak 1 BUIiB, O € BTIKa4aMu 3 KyJIbTypH (Hamp. Myocastor
coypus, Neogale vison);

1) BUIU HAa Marmepi, He MiATBEPUKEHI MiC/Is TAKCOHOMIYHUX PeBi3iif, — IO CyTi BUAU (PaHTOM-
HOI TPYINH, BJIACHE Ti€i il YACTHHH, SIKA CTOCYETHCS «3aJMIIKY» BiJl TAKCOHOMIUHUX DPEBi3ii,
TOOTO TaKCOHIB y CTApOMy pO3yMiHHI, HAHIMOBIPHIIIE BIICYTHIX Y (ayHi, K oT: Erinaceus eu-
ropaeus, Myotis mystacinus, Pipistrellus pipistrellus To1o.

Temnu 3min cnuckie haynu

Ile mocmiKeHHs TToKa3alo, 0 TMONMPH BUAMMY CTa01Ti3aliio 3HaHb NIPO CKIIaJ] (GayHH, Big0y-
BaIOTHCSI 3HAYHI 3MIHHM SK Y TaKCOHOMII, Tak i B HOMeHKIarypi. [IpeacraBneni TyT 24 xoMeHTapi
(paxTuHMX, OUiKyBaHUX 200 MOKJIMBUX 3MiH), HOPMOBaHi depe3 MOBHHUH obcsar QayHu, skuil 3a
octanHIM orjsiioM 2012 poky ckimanae 133 BuaM, naroTh BeauunHy 3MiH 24 < 100 / 133 = 18,0 %.
3BicHO, 111 IU(pa MEBHOIO MipOr0 yMOBHA, 00 HE BCi 3MiHH TYT MPUHHSTO i HE BC1 BOHH CTOCYIOTHCS
BHJIIB, a MOJIOBUHA — POJIB 1 POJMH, MPOTE BCi BOHM IO3HAYAIOTHCS Ha cruckax (aynu. Lle myxe
3HaYHa BEJMYMHA, BPAXOBYIOUH, 1[0 MOBA iifie mpo 8§ pokiB. I 1ieii TeMIl 3MiH SIBHO OUTBIINIA 3 TeMII,
mo ma Micte 30-50, a mHaaro 100 pokiB ToMy. 3 oMLY Ha AWHAMIKY TaKHX 3MiH Y 9aci 00csT Imo-
JAJTBIIMX 3MiH JIUIIE 3pOCTaTHME.

23 Tepmin jgotenep Bisomuil nepesaxno B Goraniui (manp.: Tredici 2010; bapanosa ef al. 2018), ane oueBuaHa HOro
KOPHCHICTB i B omucax (ayHu, 30kpema it Tepiodaynu Ykpainu.
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ITo cyti norouHi (3a octanHi 10—20 pokiB) 3MiHU CIHUCKY € OLIBLIMMU HE JIHIIE 32 00CATU 3MIH
100 pokiB ToMy, ane # (pakTHUHUX 3MiH ckiany ¢ayHu 3a 100 poki. OCTaHHI CKIaal0Th, 32 HAIIU-
Mu oliHKamu (6a30BHUii CIIMCOK MiHyC 3HMKII wWroc gyxkopinni)®4, IFR = 14,2 % 3a Bech mepiox q0c-
JiKeHb, a B nepepaxyHky Ha 100 pokis ctangaptuzoBanuii IFR 190 = 4,7 % (3aropoaHiok & €mensb-
stHOB 2012). BuCHOBKY 3 IIbOTO Taki: HAyTh HENEpPEpBHI YTOUHEHHS PAHTIB TAKCOHIB, IO MOXKHA
KJIACU(IKyBaTH K «MEXOBI» (piJl UM MiJpiJl, pOJAMHA YU MiAPOIUHA, BUJ YU IiABHI/paca) 1 TIOCTIiHI
YTOUHEHHS Ha3B. [Ipu ToMy B OCTAaHHBOMY € JIBa Pi3HI «TaOOpH»: JIIOOUTENI MOHAHOUIBIINX 3MiH Y
TaKCOHOMIi, a HaATO HOMEHKIATypi (0COOIUBO BHPA3HO B JOCTIIKEHHSIX KaXKaHiB), 1 MPUOIUHUKIB
KOHCEPBAaTUBHUX MOTIISAIIB (HAATO cepell JOCHITHUKIB TPU3YHIB 1 «MUCIIMBCHKO» (hayHM).

I me BaXJIMBUH acleKT: BUBAXKEHI 3MiHM HAATO MOTPIOHI I po3yMiHHS JaHUX. OCKIIBKH OC-
HOBA 3HaHb HA PETIOHATHLHOMY PIBHI — HE Ha3BH SK TaKi, a CTaH MOMYJIAMIA, MIHIMBICTD Ta 1HII
0COOJMBOCTI BUIIIB (a MO CYyTi MOMYJsAIii), 5K OW X He HazuBaiw. Tomy iHKOIU Tpeba 3aaymaTucs
HaJ TUM, IO 3MiHU HaBiTh B OJIHI} JIUIIE HOMEHKJIATYpl POOJISATH CIIMCKU HEMi3HaBaHUMH, a CIIpooH
3aCTOCYBaTH JI0 PI3HWX CIIMCKIB OITIHFOBAHHS BIJIMIHHOCTEH, M0 MpuiHATI y (aynicTuii (Hamp.,
koedimienTr CopeHceHa), MOKa3yTh BIIMIHHOCTI MK PI3HUMH CITMCKaMHU OJHOTO PETiOHY, PiBHI
BiIMiHHOCTSM Bifnanenux (ays. LlloHaiiMeHIIe Tpy TOTPUMAaHHI THX YH 1HIIMX CUCTEM TaKCOHOMi-
YHUX 3HaHb 3aBXK/IU BAPTY€ 3aIUIIATH MOCUIAHHS HA BiJIOBIIHUI OIS,

I came ToMy 3aBxAM BapTO Y3rOMKYBaTH TaKi JlaHi 3 TOBAPUCTBOM, L0 # Oyno HaMu 3po0JIeHO
BIIPOIOBK MOHAJ 10-piuHOi icTopii GopMyBaHHS I y3rOJKEHHS Ha HIOPIYHUX KPYIJIMX cTonax Te-
PIOJIOTIYHOT IIIKOJIM CIKCKIB (hayHH — SIK BHIIB Y (dayHi Ykpainu (3aropoanrok 2007; 3aropoaHiok
& E€menbsaoB 2012), tak 1 poxai y dayni €Bporu (3aropoaHiok & Xapuyk 2011) i ponuH y ckirai
cBiToBOi ayHu (Xapuyk & 3aropoantok 2019), XpoHiKH 4Oro BimoOpaskeHi y YHCIESHHHMX 3BiTax
po notouHi Tepiomikomnu (oris 3BiTiB AuB.: 3aropogHiok & Odepetna 2019).

3MiHU 6 MAKCOHOMIT 1l HOMEHKIAMYpPi ma ix 6paxyeanHs 6 NOXIOHUX CRUCKAX

HagiTh noODKHUN aHaANI3 PO3TISIHYTUX TYT TAKCOHOMIUHMX 1 HOMEHKJIATypHUX IMHUTaHb 3aCBif-
qye, 10 TaKi JaHi, TOOTO Hallli 3HAHHS NMPO CTaH (ayHHU, 3MIHIOIOTHCS HaBIiTh MIBUIIE 3a (PAKTUUHI
3Mminm camoi (ayHu. I 11e Tpeba BpaxOBYBaTH y NPAKTHIII BUBUEHHS 010pi3HOMAHITTS, HOrO MOHITO-
pUHTY Ta OXOpOoHHU. Hepiako 3MiHM B ITapuHI TAaKCOHOMIT i HOMEHKJIATYpi BEyTh 10 HEMPaBHIIbHUX
MOPIBHAHB TIOTOYHUX JaHUX 3 TOMEPEeNHIMH, JaHUX 3 OJHUX PETIOHIB 3 JaHUMH MIOAO iHmuX. I 1mi
MIPOIIECH CYTTEBO YCKIIAIHIOIOTHCS, SKIIO JOCIIIHHKA BUKOPHUCTOBYIOTh TI YW 1HINI HAa3BH a00 Tak-
COHOMIYHI CXEMHM JOBIJIBHO, HE TIOCHJIAFOYMCh HA BIIIMOBIAHI oriisaan abo He (OPMYIIOI0YH CBOIO
BJIACHY TOUKY 30DY.

Brnacue, Tomy ¥ BHHHKAIOTh HpoOJieMH iHTepIpeTanii Ta npobiemu nepekiany. Hampuxnan,
KoJu (UMT. BHIIE) oJieH] AnoHChKi (Cervus nippon) B aHTNIINACHKINA BepCii TEKCTIB CTaIOTh aKCUCAMHU
(Axis axis) 4epe3 NOBiTbHE BUKOPUCTAHHSI HA3B, 1[0 HE € OJJHO3HAYHUMH BiJIIOBITHUKAMH HaYKOBHX
Ha3B (TyT MOBa MPO «IUIIMHCTUX OJIeHIB»). Te caMme aBTOpH 3ycTpivanu ¥ y MiKHApOaHINA 0a3i na-
HuX 1mono ckazy «Rabies Bulletin Europe» (https://www.who-rabies-bulletin.org/), y sxiit myxe
4acTo BiJi YKpaiHH MOJaHO BUCOKI YacTKH BUSIBICHHS 300HO3Y B PakyHiB (aHer. raccoon), xoua Ha-
MEBHO MOBa e Mpo €HOTIB (awen. raccoon dog), ajie TOpe-unHOBHHMKH, BOJIOJIIOYH TyIJI-TPaHC-
JIEHTOM, BUJIAIOTh «HA-TOpay JIaHi PO BUI, BiJCYTHIN B YKpaiHi B AukoMy crtaHi. s mpobiema Bif-
MiYeHa B OTJISIIi CKa3y y quKuX TBapuH (3aropoaHtok & Kopobuenko 2007: 132).

JaBHO Ha3pina morpeba peBi3ii CUCKY MUCIMBCHKUX 3BIpiB, 110 JOKIAJHO PO3TIISIHYTO Y CIie-
HiaJIbHINM mpani, IpUCBsSTYeHIH Ha3BaM MHUCIMBCHKUX 3BipiB (3aropomniok & Jukuit 2012). Ha xans,
i TIPOTIO3UIII{ TaK 1 He 3HAHIDIA BIOUTOK Y BIAMOBITHUX JOKYMEHTaX (30KpeMa 2TI-MUCIHUBCTBO),
gepe3 IO NPaKTHKA IMOMIHPSHHS MOMIIKOBUX 3HAHb 1 TIPAKTHKA HEYBArH IO TAKCOHOMIi TUTBKH I10-
CWITIOe HakonmueHi mpooiemu. Cepes ocTaHHIX (TUTBKY KiJTbKa MPHUKIIAMIB): 00’ €THAHHS TTiJ1 OJTHIEI0
HA3BOIO JIBOX BHJIB KyHHUIIb (OAWH 3 SIKUX BHECCHUH J0 KUTBKOX PErioHaJbHUX YCPBOHUX CIIHCKIB),

24 BazoBuii cniucok TepiodayHu, TO6TO NOBHMIT PEKOHCTPYHOBaHUH CIIUCOK BUAIB (63 (PaHTOMHHX 1 aJBEHTUBHHUX),
BKmo4ae 125 BUAIB (152bas — Sta — 22ad); cyyacHui criucok (0e3 panToMHuX i BUMepinx) MicTUTh 133 Buau (152bas —
Sta— 14ex) (3aroponniok & €menbsinos 2012).
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JBOX BUJIB JIMCUIb (OJMH 3 IKUX € YSPBOHOKHIKHHUM), ABOX BUAIB HOPOK (OJIMH 3 AKHX € YEPBOHO-
KHIKHUM 1 MiJ] MDKHApOJHOI OXOPOHOM0, a APYruit — 31icHUi iHBaiaep) Tomo. I'oai kazatu npo
capH («KO03yJb»), EHOTIB («EHOTOBHX IICIB») TOIIO... 3 €HOTAMH CHUTYAIlisl MOTIPITYETHCS MIE W THM,
110 IIUPOKa eKCIaHcis B €Bpormi pakyHa («aMEpUKaHCHKOTO €HOTa») HEBJIOB31 3aBEPIIUTHCS HOTO
MOUIMPEHHAM B YKpaiHi (mepiri o3Haku 4oro Bxe €: Nikolaichuk & Zagorodniuk 2019), i Toni mury-
TaHWHa OyJie 1e OiIBIIoFO.

He meHImoro mpo0JieMor0 € pi3HOMaHITHI «4epBOHI CITUCKH», YaCTO CKaJbKOBaHI 3 1HO3EMHHUX
JOKepell — TO JOBUTBHI TIEpEKIIa i 3 POCIHCHKOT, TO 3 aHTIIIHCHKOI, a TO # 13 aTiHH. Cepel mpuKia-
JIiB OCTaHHBOTO TEPEIIiKy — TOJIIBKA «TaTpaHChKay (3aMiCTh TATPHHCHKA), XOBPaX «OACCHKHID» (3a-
MICTh MOJINBCBKUIT), «PUCHY (SIK POIOBa Ha3Ba, 0€3 YTOUHEHHS BUNY), CTapl KaldbKHU 3 POCIHCHKOL
TYIIKAHYMK Ta EMypaHYHK (HaBIO MeMiHyTHB?) TOIIO. [IpooBKeHe KUTTS 1 TAKUX TUBHUX TAaKCO-
HIB, SIK PiJl «KaXkKaH», BUJ «TIOJCHb-MOHAX», IIE W «PSAAYy» «JIACTOHOTHX», JaBHO 3a0yrtoro. I'omi
Ka3aTy Npo MOsIBY JATUHCHKHUX HA3B, SIK1 HIKONU B YKpaiHi He MyOJiKyBanaucs i OMHO3HAYHICTD SAKUX
HE € JI0BeJIeHOI0 abo TepeBipeHoro yacoM. Te came MOKHA CKa3aTH MPO CIIMCKW BUIIB y A0JaTKax
10 pizaux MikHapoauux yroxa (Hamp.: SITES, Bern Convention, EUROBATS).

JT100cbKuii YuHRUK i 6iOMIHHICIb WKL Y nPOoOaemi cmabinizayii cnuckie

TakcoHOMIIO 1 HOMEHKIIATYpy PO3pOOJIAIOTH JIFOAU, Pi3HI JIOAHM, @ TOMY JIFOJACHKUNA YMHHUK
3aBXIU MPUCYTHIN, TONPH 3arajibHy TECHACHIIIIO B TIEPEXO/i J0 BCe OLIbIl 00'€KTHBHUX METOJIUK 1
QITOPUTMIB JOCTIKEHHS. SIKIO paHilie aBTOPUTET OYB Y JOCHITHUKIB YA HAYKOBUX IIKLI, TO Te-
Iep aBTOPUTETOM € METOAMKU JOCHIPKEHb a00 IMIAKT-(aKTOPH, Y SKUX OMMCAHO Ti YU IHIII pe-
3ynbpTaTd a0o ix iHTepmperanii. I 6i1a He auIIe B TOMY, 10 Y BUCOKUX IMIAKTaX MyOIiKyIOTh 4acOM
JIyXe ToCepeIHI BUCHOBKH, YH OJIHI JOCIITHUKH SBHO YHUKAIOTh IMTYBaHb MPAllb CBOIX ONOHEHTIB,
a IHIII MPOCTO HE 3/10TaYIOTHCS, 110 SIKECh MMMTaHHS BXKE TaBHO 1 JJOKJIAIHO JTOCHTIIKEHO.

IIpukianis mepmioro i Apyroro B yKpaiHCEKi# Tepionorii HaaTo 6arato. biga B Tomy, 110 MeBHI
MO3ULi, MOIPH IXHIO CYMHIBHICTb, 3aKPIIUTIOIOTh Yy CTaTycCi IceBaonapagurmansHux. [loBHOIO Mi-
POIO 1I€ CTOCYETHCS CIHUCKY CCABIIIB YKpaiHu, AKHH iCHY€ K HeOMmyOJikoBaHe 3HaHHS 1 6€3 )KOJIHOTO
psAnKa oOrpyHTyBaHHs, Ha calTi [HcTHTyTY 300M0Tii HAHY, N0 SKOTO 4YacTO MOCHJIAIOTHCS HAIli
OMmoHeHTH. JKOHUI 3aXHUCT TEPIOJIOTIYHUX JUCEPTAIlid 32 OCTAHHI JBa ACCATHIITTS, KOJU JO3BOJIH-
JIM TIMCATHU AucepTalii ykpaiHChKoI0, He 00iimoBcs 6e3 30—40-XxBUIMHHIX 00TOBOPEHb 1 3aCy/KEHb
MIPAKTUKH BUKOPHUCTaHHS HU3KH YKPATHCHKHX Ha3B, SKIIO BOHW BiJIMiHHI BiJl YSBJICHD YICHIB CICII-
panu. Jlo MposiBiB «BUIBHOCTI» HAYKOBHX JYMOK MOXXHA BIIHECTH ¥ MPOOJieMH 3 IMyOJIiKaIler0 THX
YH iHIIUX Ha3B, KOJIHU peJakTopu 0e3:KalbHO BUKPECTIOIOTh Ta 3aMiHIOIOTH 1X Ha 1HIII.

o ripiie, KOIM aBTOPUTAPU3M UM OOPOTHOA IIKLT MEPEXOIATh Y MaHIMYJIMII0 apryMEHTaMU.
[Toxa3oBor0 cTana icTopis 3 Ha3BOK POAY HOPHIlh, BinoMux sik Clethrionomys abo Myodes. Biamo-
BiJTHI KOMEHTapi i OCKIIaHHS HaBelIeHO B TeKCTi Bule. [Ipono3uiis moao0 3aminu Oyna JOCTaTHBO
OOIPYHTOBAHOIO 1 BU3HAHOIO HHU3KOKO MPOBITHUK KOJIET, BKIIFOYHO 3 aBTOpaMH OTJIsimiB ccaBiliB [la-
JIEApKTHUKH Ta 3arajioMm cBiToBoi ¢aynu (k. Maccep, M. Kapneron, 1. [1aBninoB Ta in.). [Ipote ¢a-
KTUYHO BCyIlEped 3/J0pPOBOMY IUTy31y i aprymeHTarii Oyna copmoBaHa cuctema JOKa3iB 3BOPOTHO-
ro. [IpuunHOO 1IHOTO CTATH JAaBHI NMPETeH31i OAHUX JOCTITHUKIB JIO 1HIIHMX, BKIIOYHO CYIICPEUKH B
Me)KaxX €BPONEHCHKUX 1 B MEXaxX POCIMCHKUX IIKUI IUTIOC HENPUIHATTS TOUOK 30py TO aMEPHUKAHCh-
KHX, TO POCIHCHKHX, TO YKPATHCHKUX KOJIET.

Taxk camo cranocs i i3 6ararbMa iHIIMMH TaKCOHAMH ¥ Ha3BamH. Hanpukian, 3aXoTiid JBa J10-
CJITHUKH «IPUKPUTH» JIBa 3arajlbHOBU3HAHI BUJIM CIIINAKiB (JOKJIAIHIIIE AUB. BUIIIE), HIKOIH CIIe-
[iaJIbHO HE BMBYAIOYM MaTepiald MO Wil Tpymi, i 3po0wiIn e, 3 YAM He MOXKHa morogutucs. Po-
OUTBCS TaKe 10 CyTi 0€3/10Ka30B0%>, ajie MOTIM 1€ Tpeba CreialbHO T0BOIUTH.

25 CIMHUM SICHEM TIOCHJIAHHAM OyJIO UTYBAHHS CTATTI 32 YUacTi [IUX aBTOPIB, y SKill MPo I'ATh HAsSBHUX B YKpaiHi
BHUJIIB CTBEPXKYBAJIM 32 TeHETHYHUMH MPoOaMu Bin Tppox ocoduH (Hadid ef al. 2012), mo, 04eBUAHO, 1 BIULTMHYJIO Ha
BHCHOBKH 1 3MICT BiZIMOBIHOTO pO37iily B MOHOrpadii, Xoua Ta IMTOBaHA CTATTs OyJa 30BCIM IO iHIIE [IIPo MOXK-
JIMBI BIUTMBH KJTIMAaTHYHHMX KOJIMBAaHb HAa €BOJIOLIIO Mi3€MHHX I'PU3YHIB], 1 Tl OCHOBHI aBTOpH HaBiTh HE MOTJIH MPH-
IYCTHTH, 0 YKPAiHCHKI KOJIErH 3po0JIsTh 3 TUX Pe3ysbTaTiB Taki BUCHOBKH (A. Hemer, 0co0. mosixz.).
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3BiCHO, pi3HI HE JIyXe JOpPEeuHi Ha3BM M TAKCOHU IepeKodyBald B Pi3HI o(iliiiHi cruckw,
BKJIFOYHO 3 UepBOHOIO KHUTOIO (Ipo 110 BHIE). MoXHa JMIle CHOAiBaTHCS, 10 ambilii y mpocy-
BaHHI TUX Y IHIIMX BHJIB Ta iXHIX HA3B Y YSPBOHI KHUTH Ta 1HIII MEPETiKHA 3MEHIIAThCSA TIpH Qop-
MaJti3anii IUX MepertikiB i 301IbIIeHH] yBary 10 caMuX BUIIB, a He ixHiX Ha3B. [Ipore Taki Hazil He-
BeMKi. OcOOJIIMBO CYyMHO BiJl BIIpaB y TAKCOHOMIi i HOMEHKIATypi I'€HETHUKIB, SKi 4YaCOM HaBiTh HE
3IOTaAYIOThCS TIPO ICHYBaHHS TPaJUIi TAKCOHOMIi, a TaAKOX IPO ICHYBaHHS TAaKOTO IMOHSTTS, 5K
Mixuapoguuit Kogexc 3oonoriunoi Homenknarypu (MK3H).

Cymiscni npodaemu: Kamezopii 6u0ie y «4epPeOHUX» CRUCKAX
IIpobaemoro € Te, mo 3akoH YkpaiHu npo YepBOHY KHUTY MICTUTh OPUTiHAIbHI YKpaiHChKI Ka-

ToMy B uepBOHI NEepeliKU MOTPANJISIIOTE 1 BUJM 3 HEBLIOMUM CTaTycOM, 1 BUIHU Uy KOPIiJHI Ta y CTaH1
eKCIaHCI1, 1 BUpa3Hi CHHAHTponu. Mix TUM, OKpiM IIpobieM 1060py BUMIIB 1 3MICTy HAapUCIB, a HAJ-
TO (OpPMATBLHUX 1 y OUTBIIOCTI BUMAJKIB HEe(DEKTUBHUX «3aXOJIIB 3 OXOPOHMY», € OaraTo mpoodieMm,
MOB'A3aHUX 3 HOMEHKJIATYPOIO, IPOTE BUPA3HUMH € i MPOOIEMH 3araibHOi TEPMIHOJIOT].

OmHNM 3 TIOMMPEHNX CTATYCiB BHUIIB, PO3TIIHYTHX TYT, € CTAaTyC «3HUKalounii». HeBmacTusi
YKpaiHCBKi¥ MOBI ()OPMH aKTHBHHX JI€MMPHKMETHHKIB TEMIEPIITHLOI0 Yacy Ha KINTAIT AIFOUni (Tpe-
0a YMHHUH, Ni€BUM 4K HasBHUM), icHyrouuil (TpeGa HasBHUN 4M NPHUCYTHiH), MaHyr4nil/IOMiHy-
rounii (Tpeba MaHiBHAN YH KePIBHUI) € MOTYXKHUM JDKepesioM ii 3a0pyaHeHHs. SIKIo ayke monryka-
TH, TO HaBiTh Y TBOPaX BiJJOMHUX YKPaiHCHKUX IMACbMEHHUKIB MOYKHA BITHAWTH KiJbKa MPUKIAIIB —
a0o TiJ BIUIMBOM POCICbKOi MOBH, a00 IIEpKOBHOCIOB’ THChKO1, 00 monbebkoi (I'omocoBcbka 2011)
[auB. Takox: «bior ITonomapesa» Ha BBC https://bbc.in/3fJ6ngb]. Kateropis i3 UKY «3HuKat04Imii»
€ IIe OTHHWM IIPHUKJIAIOM Takoro 3a0pymHeHHs. /lomamo, mo i came TBOPEHHS Ha3BH CTaTYCy Bif
CJIOBA «3HUKATW» € HEBIAINM, aJUKE 1 CHII' 3HHKA€ HABECHI, 1 KA)KaHW 3HUKAIOTh B3UMKY, i HI4OTO
MOraHOTO B IbOMY HeMae. Uepes ryri-akaJeMilo JIETKO 3HAUTH HU3KY Mpalb 31 CIpaBli YKpaiHCh-
KVMH Ha3BaMH BIIITOBIIHUX KaTETOPid — «3arpOKCHHUI» 1 KKPUTHIHO 3aTrpOXKCHHID» (SKBIBAJICHTH
EN, endangered ta CR, Critically Endangered).

o oani?

Ha »xaip, mpu MpoIoBKEHHI MOTOYHUX MPAKTHK, 3TalaHUX Y OOTOBOPEHHI, 1ali HIY0r0 HOBOTO
He Oynme. UepBOHA KHUTA Ta 1HII YEPBOHI CHHCKHU OYAYTh 3aJIMIIATHCS IOJIEM IISTIBHOCTI MPYAKHX
013HECMEHIB BiJl HAYKH, SIKUM «UCPBOHOKHIDKHI» MPOEKTH BaKIMBIII 3a TAaKCOHU il Ha3BH, a THM
maye iXHIO 1ojavy yKpaiHChKO0 a00 c(heporo AisiIbHOCTI YHHOBHUKIB, SIKi PO MPOOIEMH TaKCOHO-
Mii i Ha3UBHUIITBA HABITh HE 3JIOTAAYIOTHCS, a AKOM W 3I0TaAyBAIHCS, TO B )KOJHOMY pasi He Te-
peiimManucs 6. Konu HeBirnacTBo Ta pychbkuii Mip, 4acTo IIIJIBHO MEPEIUIETe ], OXOMWIN chepH OCBi-
TH, IPOCBITH i TOKYMEHTOOOITY, Yy TOMY YHCIIi BCHOTO, OB'I3aHOTO 3 MOMIMPEHHIM 3HaHb NP0 Tepi-
odayHy, CIoJliBaHb Ha IMOKPAIEHHS HE MOXKHA OUiKyBaTH. BOHM He TinbKW Oailyi, € HaBiTh MPO-
THCTOSIHHS, 30KpeMa i y Bikimenii Ta Ha iHIINX MalIaHIYHUKaX 00pOTHOM 3a SKICTh 3HaHb Ta 3a YKpa-
{HCBKY MOBY (@ Kpalle — SIKICHI 3HaHHS YKPaiHCBHKOIO).

3anumiaeThest muTaHHa — Jie Ti chepu? Cepen HebaraThox — came YKpaiHCBbKe TepioJIOTidHe
TOBApPHUCTBO Ta MPUPOTHHUYI My3ei, a TAKOXK BUIAHHS TOBapUCTBa 1 My3eiB. | Hamie TepmiHHs, 1 m10-
JICHHa po00Ta MarOTh OYTH CHPSIMOBaHI Ha CTBOPEHHS BIAMOBITHOTO iH(GOPMAIIHHOTO MPOCTOPY —
CaiTH, )KypHAJIH, CKCIIO3HMIIIi, TOBIAHUKH. Y CE 11e BaXKJIHBO.

I B Ko’kHOMY pa3i Ha3pina HEOOXINHICTH MIATOTOBKH TEPiONOTIYHOTO CIOBHHUKA, 3BipOCIIOBA,
JIOBITHUKA 3 HA3B 1 MOHATH, [0 CTOCYIOTHCS 3BIPIB, @ TAKOXK MOXITHUX MOHATH, SKI YBIHIILIK 10 3a-
raJIbHOT JICKCUKH, TIPOTE MAIOTh «3BiPUHY» OCHOBY, SIKa Ma€ OyTH HOSICHEHO0. Takuii 3BipOCIIOB Ma€e
BKJIFOYATH SIK CTIEIialIbHI Ha3BH, BiZioMi (a00 i He BioMi) MepeBaXkHO (PaxiBIsIM, TaK i coBa OB
IIMPOKOTO BXHTKY, & B YaCTHHI BUITAAKIB 1 TIyMadeHHsS CIIB 3arajbHOI JEKCHUKH, U SKAX CBOTO
qacy, Ha )Kajb, He 3HANIIUIOCS 300JI0TIYHUX KOMEHTapiB, a TOMY i TIIyMadeHHS HE TOUHi.

Imest HOBOTO CIIOBHMKA HE HOBa, IPOTE HA CHOT'OAHI BCi KOJETH HAATO 3alHATI BUKIIOYHO OPH-
THATBPHAUMH JOCIIDKCHHSMH, BIAMIOBITHAUMH IO BUMOT CHOTOJIEHHS. XTO 3pOOWTH TaKHi OIS 1
HACKUIBKH BiH Oyze 3aTpeOyBaHUM — IHUTAHHS 30BCIM HE pUTOPUYHE.
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BucHoBku

31ifiCHEHO MOHITOPHHT TAKCOHOMIYHUX 3MiH, SIKi CTOCYIOTHCS TepiodayHH YKpaiHu 3 4acy BH-
X0y ocTaHHboro orisigy 2012 poky. Sk pesynbraT, MOJaHO PEKOMEHAAlil 100 MOJOXKEeHb, SKi
MaloTh OyTH BpaxOBaHi ITiJ] Yac IMiArOTOBKH HACTYITHOTO OTJISAAY TepiopayHH YKpaiHH, 3arajioMm
24 3MiHN 200 YTOYHEHHsI, YaCTHHA 3 SKUX € OOTPYHTYBaHHSM HE3MIHHOCTI MO3MIIIH, IIONPHU TPOTIO-
3uLii Ha 3MiHHU paHriB abo Has3B.

ITonpu BuauMy cTabinizalito 3HaHb MPo cKiIaj] ¢ayHH, BiIOYBAIOThCS 3HAUHI 3MiHU K y TaKCO-
HOMii, Tak i B HOMeHKJIaTypi. Ix moTounuit o6esr (a mo cyti Temn) ckiagae 18,0 % 3a MeHII Hixk
JIecATHIITTA (24 3MiHM Ta YTOYHEHHS B TiepepaxyHKy Ha 133 Bumu). 3 orjsiy Ha JWHAMIKY TaKHX
3MiH y 4aci 00CAT MOAAJIBINNX 3MiH JIHIIE 3pOCTaTHME.

HaliBaxmuBiMMU Tay3siMU TIONIMPEHHS 3HAHb € CIelialbHl BUJIAHHS TEPIOJIOTIYHOTO TOBa-
pucTBa (BKIFOYHO 31 30€pe)KEHHSIM BHCOKOT YaCTKU YKPaTHChKOMOBHHX TIPAIlh), MTOTOBKH CIIOBHU-
KiB, BU3HAYHHUKIB, IOBIIHUKIB 1 KEPIBHUIITB 13 PI3HUX METOJUK TOCIIIXKEHHs, BeIeHHs BEOTIPOEKTIB
Ta HAIOJICTJINBA IOJICHHA pOo0O0Ta Y MPUPOTHUYNX MY3EsIX — 3 )KypHAJIaMH, CKCIIO3MIIIIMHE, KaTaJlo-
raMH, JOBITHUKAMHU.

IMopsikn

ABTOpH ISKYyIOTh KOJIETaM, sIKi CBOIM iHTepecoM, MUTaHHIMH ISl KOHCYJBTALIH 1 JTOMOMOTOI0 3 ITOUIYKOM JKepel
cnpusui miaroroui miel mpari. [lupo nsaxyemo 1. [asninoBy Ta JI. PekoBIro 3a KOHCYIbTaTHBHY qomomory. Hamra
nmonska 3. bapxkaci, 1. Mep3nikiny, A. Hemer, . Ilomingyky ta B. Teprenpkomy 3a Ba)KJIMBI KOMEHTapi Ta 3ayBakKeH-

H1, 3. Bapkaci 3a IpaBKH aHITIOMOBHOTO PE3IOME CTaTTi.
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SPECIES COMPOSITION OF SMALL MAMMALS IN KEY BIOTOPES
NEAR KOLOMAK (KHARKIV OBLAST)

Oksana Markovska

V. N. Karazin National University of Kharkiv (Kharkiv, Ukraine)

Species composition of small mammals in key biotopes near Kolomak (Kharkiv Oblast). — O. Markov-
ska. — The study of the species composition and biotope preferences of small mammals around Kolomak had
been carried out for four years (2017-2020). During the study period, 9 species of mouse-like rodents and
3 species of insectivores were found. No Cricetulus migratorius, Terricola subterraneus or Microtus oecono-
mus were found from the theoretically expected species already known for this area. Around Kolomak, 11 bio-
topes were investigated, including maple-linden oak forest, agrocenoses, dry and flooded meadows, which are
located along the banks of a pond and in a gully-ravine system. The first year of research was in a year of high
abundance (2017), and then 9 species were immediately discovered, but species with small abundance, such as
Crocidura suaveolens, Sorex minutus, and Micromys minutus, were found in years with a small relative abun-
dance of small mammals. Myodes glareolus, Sylvaemus tauricus and Sylvaemus uralensis are dominant species
in the captures. According to the trapping results, 2017 was the year of high relative abundance of small mam-
mals, 2018 was the year of the lowest relative abundance, 2019 and 2020 were years with an average relative
abundance. During the study period, 6 species were identified in forest biotopes (Apodemus agrarius, Syl-
vaemus tauricus, Sylvaemus uralensis, Myodes glareolus, Sorex araneus, and Dryomys nitedula). In ecotones
with floodplain biotopes, 8 species were found (Apodemus agrarius, Sylvaemus sylvaticus, Sylvaemus uralensis,
Mus musculus, Micromys minutus, Myodes glareolus, and Sorex araneus). Four species (Mus musculus, Syl-
vaemus sylvaticus, Sylvaemus uralensis, and Microtus levis) were discovered near human settlements. In gen-
eral, biotopes with the greatest species diversity and number of caught individuals are ecotones of dry and
floodplain meadows. In years of high abundance, both species diversity and the number of individuals caught in
the oak forest and in ecotones near the pond increased. It should be noted that Myodes glareolus was caught in
clear-cuts during the two years (2019-2020) only in the summer of 2020. Earlier, not a single specimen of this
species was caught there, although there is a dense weed grass cover in this area and the shrub layer has also
grown up in some places, and the clear-cut is surrounded by oak forest.

Key words: small mammals, relative abundance, biotope preference, species composition, long-term moni-
toring.
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Introduction

The study of local faunas is of great value in further analysis of the general patterns and charac-
teristics of both particular species and communities in general. Such data are especially useful in a
detailed study of the distribution ranges of species (Zagorodniuk 2015). Long-term faunistic studies
of local territories expand our understanding of the processes of fluctuations in the abundance and
biotope preferences of certain species. Moreover, as noted by many authors (Zorya 2005; Zago-
rodniuk 2006), despite a rather large array of data on the current state of theriofauna, our knowledge
is still fragmentary and requires long-term research. Also such data make it possible to track the
reactions of local communities to certain biotic and abiotic factors, for example, to a change in the
climate regime. A particular value of local faunistic research is the discovery of habitats of rare and
endangered species and the development of nature conservation measures for their preservation
(Zorya 2008).

The aim of this work is to study the species composition of small mammals around Kolomak, to
explore their biotope preferences and fluctuations in the abundance. It should be noted that in 2000,
employees of the Kharkov Sanitary and Epidemiological Station examined only the area of the
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floodplain forest around Kolomak, where three species of small mammals were found (Syl/vaemus
uralensis, Myodes glareolus, and Mus musculus). The study area is represented by biotopes typical
for the forest-steppe zone. More trap-lines were set in different biotopes and annual monitoring was
started for a more detailed study and detection of the full species composition.

Study area

The study area is located around Kolomak (Kharkiv Oblast), represented by a maple-linden oak
forest, agrocenoses, dry and floodplain meadows, which are located along the banks of the pond and
in the ravine-gully system, along the bottom of which a stream flows.

Eleven biotopes were explored: ecotone on the border of riparian-aquatic vegetation and soy-
bean field, ecotone on the border of riparian-aquatic vegetation and floodplain meadows, dry mead-
ows on a slope near a pond, ecotone on the border of dry meadows and gardens, dry maple-linden
oak forest, ecotone on the border of dry maple-linden oak forest and sunflower field, clear-cut in an
oak forest, ecotone on the border of dry and mown dry meadows, dry meadows on the slopes of the
ravine, floodplain meadows, ecotone on the border of floodplain and dry meadows (Fig. 1).

Materials and Methods

To survey the abundance of small mammals, the standard trap-line method using Gero traps was
used (Numerov et al. 2010). In the lines, 25/50/100 traps were set; the capture was carried out for
one night in each biotope. The study was conducted over four years, from summer 2017 to autumn
2020.
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Fig. 1. Habitats in the surrounding of the village of Kolomak studied: Habl — ecotone on the border of riparian-
aquatic vegetation and soybean field, Hab2 — ecotone on the border riparian-aquatic vegetation and floodplain
meadows, Hab3 — dry meadows on a slope near a pond (middle of the slope), Hab4 — dry meadows on a slope near
a pond (top of the slope), Hab5 — ecotone on the border of dry meadows and gardens, Hab6, Hab7, Hab8 — dry
maple-linden oak forest, Hab9 — ecotone on the border of dry maple-linden oak forest and sunflower field, Hab10 —
clear-cut in an oak forest, Hab11 — ecotone on the border of dry and mown dry meadows, Hab12 — dry meadows
on the slopes of the ravine, Hab13 — floodplain meadows, Hab14 — ecotone on the border of floodplain and dry
meadows.

Puc. 1. Jocmimxkeni 6iotomu B okomunsx cMT Konomak: Habl — exoToH Ha Mexi npuOepesKkHO-BOJHOT POCITHHHOCTI
Ta mons coi, Hab2 — exoToH Ha Mexi mpubepekHO-BOTHOI POCIMHHOCTI Ta 3aIUTaBHUX JIyK, Hab3 — cyxoniibHi
JIYKH Ha CXuJax craBy (cepeauHa cxuiy), Hab4 — cyxomiibHi Tyku Ha cxmiax craBy (Bepx cxuiy), HabS — exoton
Ha MeXi CyXOAITbHHX JIYK Ta JIOACHKUX ropofi, Hab6, Hab7, Hab8 — cyxa kieHoBo-numoBa aibposa, Hab9 —
€KOTOH Ha MEeXI CyX0i KJICHOBO-JIUIOBOT 1i0poBH Ta moJs coHsurHuky, Hab10 — BupyOka B nibposi, Hab11 — exo-
TOH Ha MEXi CYXOAUIBHHX JIyK Ta CKOLICHHUX CyXOJiNbHHMX JyK, Habl2 — cyXoainbHi Jlyku Ha cxXuiax Oalk,
Hab13 — 3aruiaBHi gyku qHOM Oanku, Hab14 — ekoTOH Ha MexXi 3aIUIaBHUX Ta CYXOAUTBHUX JYK.
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The counts were carried out, if possible, three times a year — in spring, summer, and autumn.
In total, 14 trap-lines were set, 2200 trap-nights were worked and 145 small mammals were caught.

To describe the species composition, a taxonomic scheme was used, adopted by the Ukrainian
Theriological Society of the National Academy of Sciences of Ukraine (Zagorodniuk & Emelianov
2012).

Results

Species composition
During the study, 12 species were found around Kolomak, which belong to 4 families:

« family Gliridae Thomas, 1897: forest dormouse (Dryomys nitedula Pallas, 1778);

+ family Muridae Illiger, 1811: striped field mouse (4dpodemus agrarius Pallas, 1771), European
wood mouse (Sylvaemus sylvaticus Linnaeus, 1758), Ural wood mouse (Sylvaemus uralensis
Pallas, 1811), yellow-necked wood mouse (Sylvaemus tauricus Pallas, 1811), house mouse
(Mus musculus Linnaeus, 1758), Eurasian harvest mouse (Micromys minutus Pallas, 1771);

* family Arvicolidae Gray, 1821: bank vole (Myodes glareolus Schreber, 1780), southern vole
(Microtus levis Miller, 1908);

« family Soricidae Fisher, 1821: lesser white-toothed shrew (Crocidura suaveolens Pallas,
1811), common shrew (Sorex araneus Linnaeus, 1758), Eurasian pygmy shrew (Sorex minutus
Linnaeus, 1766).

From the theoretically expected species that are already known for this area, during the study
period, we did not find the grey dwarf hamster (Cricetulus migratorius), the European pine vole
(Terricola subterraneus), and the root vole (Microtus oeconomus) (Markovska & Tkach 2020).

Dominance structure and relative abundance of species

It should be noted that around Kolomak the capture was carried out from August 2017 to Octo-
ber 2020, while monitoring was not carried out in the summer and autumn of 2018 (Table 1).

Table 1. Dynamics of trapping of small mammals by seasons in the surroundings of the village of Kolomak

Tabmuns 1. luHaMika BiAJIOBY MiKpoMaMaliii 3a ce30HaMH B OKOJHUILIX cMT Koomak

Summer | Autumn Spring Spring Summer | Autumn Spring Summer | Autumn
Species 2017 2017 2018 2019 2019 2019 2020 2020 2020

n % [ nl%|[n]%|n]% | n][%|[n]%|n|%][n]%]n]%
Ap-Agr 6 10 5 18 — - - - 7 44 - - - - 2 16 - -
Sy-Ura 12 21 2 7 - - 1 50 5 31 1 11 1 17 3 22 - -
Sy-Syl 4 7 1 4 1 50 - - - - 1 1 2 32 1 6 - -
Sy-Tau 7 12 6 21 - - - - 2 13 1 11 1 17 3 22 1 10
Mu-Mus - - 2 7 1 50 - - 1 6 - - 1 17 1 6 - -
Mi-Min - - - - - - - - - - 2 22 - - - - - -
Mi-Lev 8 14 2 7 - - 1 50 - - - - - - 1 6 - -
My-Gla 17 29 10 36 - - - - 1 6 2 22 1 17 3 22 6 60
So-Ara 3 5 - - - - - - - - 1 11 - - — — 2 20
So-Min - - - - - - - - - - - - - - - - 1 10
Cr-Sua - - - - - - - = - - 1 1 - - - - - -
Dr-Nit 1 2 - - - - - - - - - - - - - - - -
Total 58 100 28 100 2 100 2 100 16 100 9 100 6 100 14 100 10 100

* Ap-Agr (Apodemus agrarius), Sy-Ura (Sylvaemus uralensis), Sy-Syl (S. sylvaticus), Sy-Tau (S. tauricus), Mu-Mus
(Mus musculus), Mi-Min (Micromys minutus), Mi-Lev (Microtus levis), My-Gla (Myodes glareolus), So-Ara (Sorex
araneus), So-Min (S. minutus), Cr-Sua (Crocidura suaveolens), Dr-Nit (Dryomys nitedula).
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Fig. 2. The relative abundance (individuals/ 100 trap-nights) of small mammals during 2017-2020.
Puc. 2. BigHocHa umcenbHicTh (0coounn/100 nmactko-Houeit) apiOHMUX ccaBiiB npotsrom 2017-2020 pp.

We can see that in the summer of 2017, Myodes glareolus and Sylvaemus uralensis dominated,
in the autumn of 2017 — Myodes glareolus and Sylvaemus tauricus, in the spring of 2018, 2019 and
2020 the total number of captured individuals was low, therefore the dominant species were not
identified, in the summer of 2019 Apodemus agrarius and Sylvaemus uralensis dominated, in the
autumn of 2019 — Myodes glareolus and Micromys minutus, in the summer of 2020 — Sylvaemus
uralensis, Sylvaemus tauricus, and Myodes glareolus, in the spring of 2020 — Myodes glareolus
(Table 1). In general, Myodes glareolus, Sylvaemus tauricus, and Sylvaemus uralensis are constantly
dominating in the catches.

When analysing the dynamics of species composition, we can see the benefits of long-term
monitoring, because each year several new species are added to the checklist. In the first year of the
study, there was a year with a high abundance (2017) and then nine species were immediately dis-
covered, but species with a low abundance, such as Crocidura suaveolens, Sorex minutus, and Mi-
cromys minutus, were found in years with a low relative abundance of small mammals.

We can see that 2017 was the year with the highest relative abundance (Fig. 2) and 2018 was
the year of the minimum relative abundance; in the spring, only rare meetings of small mammals
were found; in the summer and autumn, no capture was carried out. 2019 and 2020 can be consid-
ered years of average relative abundance, small indicators in the spring were continued by an in-
crease in the abundance in summer.

Distribution of small mammals in the studied biotopes

Around Kolomak in the summer of 2017, 300 trap-nights were worked out and three biotopes
were studied: ecotone on the border of riparian-aquatic vegetation and soybean field (Habl,
100 traps), dry maple-linden oak forest (Hab6, 100 traps), ecotone on the border of dry and mown
dry meadows (Hab11, 100 traps) (Table 2). Five species were found in a dry maple-linden oak for-
est, Myodes glareolus dominated among them; near the shrubs, Dryomys nitedula was caught, which
was captured only once during the entire study period. Three species were recorded in each ecotone;
Apodemus agrarius and Sylvaemus uralensis dominated near the riparian-aquatic vegetation, and
Microtus levis dominated in dry meadows.

In the autumn of 2017, 200 trap-nights were worked out and two biotopes were studied: dry

maple-linden oak forest (Hab6, 100 traps) and ecotone on the border of dry meadows and gardens
(Hab5, 100 traps) (Table 2).
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Table 2. Habitat distribution of small mammals in 2017 in the surrounding of the village of Kolomak

Ta6mums 2. biotonHuit po3monin Mikpomamantiii B 2017 p. B okommipix cmt Komomax

Species Summer 2017 Autumn 2017

Habl Habl1 Hab6 Hab6 Hab5
Apodemus agrarius 6 - - 5 -
Sylvaemus uralensis 5 4 3 2 -
Sylvaemus sylvaticus 4 - 1
Sylvaemus tauricus - - 7 6

Mus musculus —

oo |
|
|

NN |

Microtus levis -

Myodes glareolus - - 17 10 -
Sorex araneus - 1 2 - -
Dryomys nitedula - - 1 - -
Number of species 3 3 5 4 3

Four species were recorded in the oak forest, compared to the summer, Dryomys nitedula and
Sorex araneus were not caught, but Apodemus agrarius was captured, which most likely came into
the oak forest from adjacent harvested fields; Myodes glareolus remained the dominant species.
Three species were found in the meadows, one of them is Mus musculus, since the capture was car-
ried out near human settlements, and also Sylvaemus sylvaticus, the record of which is probably as-
sociated with a forest plantation located nearby.

In the spring of 2018, 200 trap-nights were worked out and three biotopes were investigated: a
dry maple-linden oak forest (Hab6, 100 traps), where not a single individual was caught; ecotone on
the border of riparian-aquatic vegetation and a wheat field (Habl, 50 traps), where only one speci-
men of Sylvaemus sylvaticus was found, while last year Apodemus agrarius and Sylvaemus uralensis
were also recorded in this biotope; dry meadows (Hab12, 50 traps), where only one Mus musculus
was caught and not a single individual from the expected Microtus levis and Sylvaemus uralensis.
The number of individuals caught in these biotopes has significantly decreased compared to the pre-
vious year, which can be explained by both the general trend of catching a small number of individ-
uals in the spring and a significant decrease in the abundance in 2018, which was confirmed by
catches in other areas of Kharkiv Oblast.

In the spring of 2019, 100 trap-nights were worked out and four biotopes located at an altitude
along the slope near the pond were studied: an ecotone at the border of riparian-aquatic vegetation
and flooded meadows (Hab2, 25 traps), where one individual of Sylvaemus uralensis was caught;
dry meadows in the middle of the slope (Hab3, 25 traps), where one individual of Microtus levis was
captured; dry meadows at the top of the slope (Hab4, 25 traps), where not a single individual was
found and ecotone at the border of dry meadows and gardens (Hab5, 25 traps), where not a single
individual was found either, but earlier we recorded Mus musculus, Microtus levis, and Sylvaemus
sylvaticus in this biotope (Table 3). The small number of both captured individuals and recorded
species is associated not only with the spring decline in the abundance, but probably also with the
burning of grass, which occurred before the study session.

In the summer of 2019, 300 trap-nights were worked out and nine biotopes were studied: eco-
tone at the border of riparian-aquatic vegetation and floodplain meadows (Hab2, 50 traps), where, in
addition to the previously captured Sylvaemus uralensis, Mus musculus was found, that descended
the slope into the floodplain from human settlements; dry meadows in the middle of the slope (Hab3,
25 traps), where Sylvaemus uralensis was recorded and, compared to spring, not a single Microtus
levis was found; floodplain meadows (Hab13, 25 traps), where Apodemus agrarius was captured;
ecotone on the border of floodplain and dry meadows (Hab14, 25 traps), where Apodemus agrarius
dominated and Myodes glareolus was found, the presence of which is probably associated with a
nearby forest plantation; dry maple-linden oak forest (Hab7, 50 traps), where Sylvaemus tauricus
was recorded (Table 3); ecotone on the border of dry meadows and gardens (Hab5, 25 traps), where,
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as in the spring, not a single individual was found; ecotone on the border of dry and mown dry
meadows (Habl1, 50 traps), where, unlike in previous years, not a single individual was recorded
either; ecotone at the border of a dry maple-linden oak forest and a sunflower field (Hab9, 25 traps)
and clear-cut in an oak forest (Hab10, 25 traps), where not a single individual was caught either.

In the autumn of 2019, 300 trap-nights were worked out and the same biotopes were studied as
in the summer, only instead of the ecotone of the oak forest and the sunflower field, other areas of
the oak forest were explored (Hab6 and Hab8) (Table 3). From three biotopes on the slope near the
pond, small mammals were found only in dry meadows in the middle of the slope (Hab3, 25 traps),
where Crocidura suaveolens was recorded for the first time in this area in our trapping. In the eco-
tone on the border of riparian-aquatic vegetation and floodplain meadows (Hab2, 50 traps) and in the
ecotone on the border of dry meadows and gardens (Hab5, 25 traps), not a single individual was
caught. Among forest biotopes: in the clear-cut (Hab10, 25 traps), again, not a single individual was
found; in the first site of dry maple-linden oak forest (Hab6, 50 traps), only Myodes glareolus was
captured; in the third site of the oak forest (Hab8, 25 traps), only Sylvaemus tauricus was recorded.
In the ecotone on the border of dry and mown dry meadows (Hab11, 25 traps), as in summer, not a
single individual was found, as well as in floodplain meadows (Hab13, 25 traps). In the ecotone on
the border of floodplain and dry meadows (Hab14, 50 traps), four species were recorded, from which
Micromys minutus was found for the first time during the study period, compared to summer,
Apodemus agrarius was not captured, but Sylvaemus uralensis, Sylvaemus sylvaticus and Sorex ara-
neus were caught. In autumn, as in summer, more individuals were caught in the ecotone of flood-
plain and dry meadows, but the number of caught species in autumn increased and Apodemus agrar-
ius was not recorded, although it was dominant in summer.

In the spring of 2020, 200 trap-nights were worked out and eight biotopes were investigated:
ecotone on the border of riparian-aquatic vegetation and floodplain meadows (Hab2, 25 traps),
where, as in autumn, not a single individual was caught; dry meadows in the middle of the slope
(Hab3, 25 traps), where one specimen of Sylvaemus sylvaticus was captured; dry meadows at the top
of the slope (Hab4, 25 traps), where, again, not a single individual was recorded; it should be noted
that the slope was burnt a week before the trapping, which probably influenced the survey results;
ecotone on the border of dry meadows and gardens (Hab5, 25 traps), where the last year's harvest of
sunflower remained, Sylvaemus uralensis, Sylvaemus sylvaticus, and Mus musculus were captured
(Table 4); dry maple-linden oak forest (Hab6, Hab7 and Hab8, 25 traps each), where Sylvaemus tau-
ricus was caught on the first line, although only Myodes glareolus was captured here in autumn;
M. glareolus was recorded on the second line, although earlier only S. tauricus was captured here;

Table 3. Habitat distribution of small mammals in 2019 in the surrounding of the village of Kolomak

Ta6muns 3. bioronHuit po3monin Mikpomamaniii B 2019 p. B okomuipix cMT Komomak

Species Hab2 Hab3 Hab13 Hab14 Hab7 Hab6 Hab8
Sp[Sm|sp|sm| A | Sm [sm]| A | sm A A
Apodemus agrarius - - - - - 1 6 - - -
Sylvaemus uralensis 1 2 - 3 - - — 1 — - —
Sylvaemus sylvaticus - - - — — - - 1 — - _
Sylvaemus tauricus - - - — - - - - 2 1
Mus musculus - 1 - — - — — _ _ _ _
Micromys minutus - - - - - — - 2 - — —
Microtus levis - - 1 - - - — _ _ _ _
Myodes glareolus - - - - - - 1 - _ 2 _
Sorex araneus — — — — _ _ _ 1 _ _ _
Crocidura suaveolens - - — — 1 — _ _ _ _ _
Number of species 1 2 1 1 1 1 2 4 1 1 1

Seasons of catching: spring (Sp), summer (Sm), autumn (A).
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on the third line, not a single individual was caught, although S. fauricus was captured here in au-
tumn; clear-cut in an oak forest (Hab10, 25 traps), where, as in the previous year, not a single indi-
vidual was caught.

In the summer of 2020, 300 trap-nights were worked out and six biotopes were studied: an eco-
tone on the border of riparian-aquatic vegetation and floodplain meadows (Hab2, 50 traps), where,
as in the spring, not a single individual was caught; dry meadows in the middle of the slope (Hab3,
50 traps), where nothing was captured either, it should be mentioned that this year the slope had a
significant influence of grazing, which could have affected the results of capture; dry maple-linden
oak forest (Hab6, 50 traps), where, as in the previous year, Sylvaemus tauricus and Myodes glareo-
lus were recorded; clear-cut in an oak forest (Hab10, 50 traps), where Myodes glareolus was first
captured (Table 4); ecotone on the border of floodplain and dry meadows (Hab14, 50 traps), where
Sylvaemus uralensis and Microtus levis were caught, which were not found here last year; ecotone
on the border of dry and mown dry meadows (Habl1, 50 traps), where Apodemus agrarius, Syl-
vaemus sylvaticus, and Mus musculus were found, whereas last year not a single individual was cap-
tured here.

In the autumn of 2020, 300 trap-nights were worked out and six biotopes were studied: ecotone
on the border of riparian-aquatic vegetation and floodplain meadows (Hab2, 50 traps), where, as in
summer, not a single individual was found; dry meadows in the middle of the slope (Hab3, 50 traps),
where, as in summer, nothing was recorded either; dry maple-linden oak forest (Hab6, 50 traps),
where, as in summer, Sy/vaemus tauricus and Myodes glareolus were caught, but Myodes glareolus
dominated; clear-cut in an oak forest (Hab10, 50 traps), where, again, only Myodes glareolus was
captured (Table 4); ecotone on the border of floodplain and dry meadows (Hab14, 50 traps), where,
in comparison with previous captures, only Sorex araneus was recorded; ecotone on the border of
dry and mown dry meadows (Hab11, 50 traps), where Sorex araneus was captured and for the first
time during the study period Sorex minutus was caught.

It should be noted that Myodes glareolus was found in the clear-cut during the two years (2019—
2020) only in the summer of 2020 and not a single individual was recorded there before, although a
rather dense weed grass cover is present in this area and in some places a shrub layer has grown, also
the clear-cut is surrounded on all sides by an oak forest.

In general, the ecotone of dry and floodplain meadows belongs to the biotopes with the highest
species diversity and the highest number of caught individuals. In years of high relative abundance,
both species diversity and the number of individuals caught in the oak forest and in ecotones near the
pond increase.

Table 4. Habitat distribution of small mammals in 2020 in the surrounding of the village of Kolomak

Ta6muus 4. biotonHuit po3noain Mikpomamanniii B 2020 p. B okosuipix cMt Komomax

Species Hab3 Hab14 Hab5 Habl11 Hab6 Hab7 Hab10

Sp | sm| A Sp |sm| A [sp|sm| A ]| sp [sm|a
Apodemus agrarius - - - - 2 - - - - - _ _
Sylvaemus uralensis - 3 - 1 - - — - - _ _
Sylvaemus sylvaticus 1 - - 1 1 - - - - _ _
Sylvaemus tauricus - - - - - - 1 3 1 - - -
Mus musculus — — — 1 1 — — — _ _ _ _

Micromys minutus - - - — - - — _ _
Microtus levis - 1 - - - - - _ - _
Myodes glareolus - - - - - - - 2 4 1 1 2
Sorex araneus - — 1 - — 1 _ _ _
Sorex minutus - - — — - 1 _ _ _
Crocidura suaveolens — — - - - — - - _ _ _ _
Number of species 1 2 1 3 3 2 1 2 2 1 1 1

Seasons of catching: spring (Sp), summer (Sm), autumn (A).
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Biotope preferences
The bitop preference is calculated using the formula:

Fiy= (nj x N—nx N)) / (ny< N+ nix N;— 2nyx N)),

where n; — the number of individuals of the i-th species in the j-th sample (biotope) of volume
N;, nj — the number of individuals of this species in all catches with a total volume of N (Zago-
rodniuk & Naglov 2017).

The value of Fj; ranges from —1 to +1:

—1 — the species is absent in this biotope,
+1 — the species is found only in this biotope,
0 — the species is indifferent to this biotope (neither prefers nor avoids).

The data that are necessary for calculating the degree of biotope preference are summarized in a
table that includes the results of counts for the entire survey period from 2017 to 2020 (Table 5).

Thus, if the value is less than zero, the species tends to avoid the studied biotope; if it is greater
than zero, the species prefers the studied biotope, and the closer the value is to one, the greater the
preference of the species to this biotope.

Also, this indicator allows the eurytopicity or stenotopicity of the species to be determined. If a
species is found only in one biotope (+1), or if it prefers it more (> +0,7) with a negative or indiffer-
ent (close to zero) “attitude” to other biotopes, then it is a stenotopic species. If the preference indi-
ces in all studied biotopes are equal to zero or slightly (within the limit of + 0.3) deviate from zero,
then the species should be classified as eurytopic. An intermediate position is occupied by species
that have sufficient ecological valence (plasticity) and inhabit several biotopes (Zagorodniuk &
Naglov 2017).

The obtained values of the biotope preference index are presented in Table 6. Results indicate
that Apodemus agrarius prefers several biotopes, all of which border with floodplain meadows. Syl-
vaemus uralensis tends to inhabit wet floodplain biotopes, but also often occurs in dry meadows, the
species is inclined to eurytopicity. Sylvaemus sylvaticus shows the greatest propensity to floodplain
biotopes that border with fields; it should be mentioned that the species avoids the oak forest.

Table 5. The number of caught individuals and species in the studied habitats for the entire survey period

Tabmur 5. KinbKicTh 3M0BIEHAX 0COOWH Ta BHIIB B AOCIIKEHUX 010TOMAX 3a BECh MEPioJl BiATOBY

Species ‘Habl ‘Hab2 ‘ Hab3 ‘ Hab5 ‘ Hab6 ‘ Hab7 ‘ HabS‘ Hab10 ‘ Habl11 ‘ Habl12 ‘ Habl13 ‘ Hab14 ‘ Total
Ap-Agr 6 - - - 5 - - - 2 - 1 6 20
Sy-Ura 5 3 3 1 5 - - - 4 - - 4 25
Sy-Syl 5 - 1 2 - - - - 1 - - 1 10
Sy-Tau - - - 18 2 1 - - - - - 21
Mu-Mus - 1 3 - - - 1 1 - - 6
Mi-Min - - - - - - - - - - - 2 2
Mi-Lev - - 1 2 - - - 8 - - 1 12
My-Gla - - 35 1 - 3 - - - 1 40
So-Ara - - - 2 - - - 2 - - 2 6
So-Min - - - - - - - - 1 - - - 1
Cr-Sua - - 1 - - - - - - - - - 1
Dr-Nit — - — 1 - - - - - 1
310;3; l‘Snd" 6 4 6 8 6 3 1 30019 1 1 17 145
Total species 3 2 4 4 6 2 1 1 7 1 1 7 12

* Ap-Agr (Apodemus agrarius), Sy-Ura (Sylvaemus uralensis), Sy-Syl (S. sylvaticus), Sy-Tau (S. tauricus), Mu-Mus
(Mus musculus), Mi-Min (Micromys minutus), Mi-Lev (Microtus levis), My-Gla (Myodes glareolus), So-Ara (Sorex
araneus), So-Min (S. minutus), Cr-Sua (Crocidura suaveolens), Dr-Nit (Dryomys nitedula).
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Table 6. Values of the biotopic preference index (i)

Tabmuns 6. [Toka3HUKH CTYTIECHIO G10TOTHOT MPUYpOUeHOCTI (Fif)

Species ‘ Habl l Hab2 l Hab3 l Hab5 l Hab6 ‘ Hab7 | Hab8 lHabIOIHabll |Hab12|Hab13|Hab14
Ap-Agr 0.6 -1.0 -1.0 -1.0 -0.4 -1.0 -1.0 -1.0 -0.2 -1.0 0.8 0.5
Sy-Ura 0.3 0.7 0.5 -0.2 -0.5 -1.0 -1.0 -1.0 0.1 -1.0 -1.0 0.2
Sy-Syl 0.8 -1.0 0.4 0.6 -1.0 -1.0 -1.0 -1.0 -0.2 -1.0 -1.0 -0.1
Sy-Tau -1.0 -1.0 -1.0 -1.0 0.8 0.7 0.8 -1.0 -1.0 -1.0 -1.0 -1.0
Mu-Mus -1.0 0.8 -1.0 0.9 -1.0 -1.0 -1.0 -1.0 0.1 0.9 -1.0 -1.0
Mi-Min -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 1.0
Mi-Lev -1.0 -1.0 0.4 0.5 -1.0 -1.0 -1.0 -1.0 0.9 -1.0 -1.0 -0.2
My-Gla -1.0 -1.0 -1.0 -1.0 0.8 0.1 -1.0 0.6 -1.0 -1.0 -1.0 -0.7
So-Ara -1.0 -1.0 -1.0 -1.0 -0.3 -1.0 -1.0 -1.0 0.5 -1.0 -1.0 0.6
So-Min -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 1.0 -1.0 -1.0 -1.0
Cr-Sua -1.0 -1.0 1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Dr-Nit -1.0 -1.0 -1.0 -1.0 1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0
Mean -0.6 -0.7 -0.5 -0.5 -0.4 -0.8 -0.9 -0.9 -0.2 -0.8 -0.9 -0.3
Species in

the biotope 3 2 4 3 3 2 1 1 5 1 1 4
with Fj; >0

* Ap-Agr (Apodemus agrarius), Sy-Ura (Sylvaemus uralensis), Sy-Syl (S. sylvaticus), Sy-Tau (S. tauricus), Mu-Mus
(Mus musculus), Mi-Min (Micromys minutus), Mi-Lev (Microtus levis), My-Gla (Myodes glareolus), So-Ara (Sorex
araneus), So-Min (S. minutus), Cr-Sua (Crocidura suaveolens), Dr-Nit (Dryomys nitedula).

Sylvaemus tauricus is a stenotopic species that has been recorded only in the oak forest. Mus
musculus had the highest indicators in biotopes located near human settlements, in general, in dry
meadows. Micromys minutus is a stenotopic species; it was found only in the ecotone on the border
of floodplain and dry meadows. Microtus levis is also inclined to stenotopicity and prefers dry
meadows. Myodes glareolus is a stenotopic species that prefers oak forest. Sorex araneus is inclined
to eurytopicity; during the humid period it is found in different biotopes, but it has a great propensity
towards floodplain biotopes. Sorex minutus is a stenotopic species found only in dry meadows. Cro-
cidura suaveolens is also a stenotopic species; it was found in dry meadows. Dryomys nitedula was
caught only in the oak forest, also being a stenotopic species.

Conclusions

1. Around Kolomak, during the study period from 2017 to 2020, nine species of mouse-like ro-
dents and three species of insectivores were identified.

2. Myodes glareolus, Sylvaemus tauricus, and Sylvaemus uralensis are dominant species in the
captures.

3. During the study period, six species were identified in forest biotopes (Apodemus agrarius,
Sylvaemus tauricus, Sylvaemus uralensis, Myodes glareolus, Sorex araneus, and Dryomys nitedula).
In ecotones near floodplain biotopes, eight species were found (4dpodemus agrarius, Sylvaemus syl-
vaticus, Sylvaemus uralensis, Mus musculus, Micromys minutus, Myodes glareolus, and Sorex ara-
neus). In addition, four species (Mus musculus, Sylvaemus sylvaticus, Sylvaemus uralensis, and Mi-
crotus levis) were discovered nearby to human settlements.

4. Stenotopic species are Sylvaemus tauricus, Micromys minutus, Myodes glareolus, Sorex
minutus, Crocidura suaveolens, and Dryomys nitedula. Microtus levis tends to be stenotopic. Syl-
vaemus uralensis and Sorex araneus are inclined to eurytopicity.
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LARGE HERBIVORES IN RESTRICTED ECOSYSTEMS:
ASSESSMENT OF WATER SOURCES VALUE BY HIGH-USAGE MOVEMENT
PATHWAYS AT BYRIUCHYI ISLAND SPIT

Mariia Polzyk

Zaporizhzhia National University (Zaporizhzhia, Ukraine)

Large herbivores in restricted ecosystems: assessment of water sources value by high-usage movement
pathways at Byriuchyi Island spit. — M. Polzyk. — An animal population permanently living in a certain
area not only adapts to environmental conditions, but changes the environment as a result of their activities.
The constant movement of animals between valuable resources in a certain territory forms a system of per-
manent trails. They are valuable source of information for solving problems of directed formation of ecosys-
tems, organisation of protection and rational use of the territory. The territory of our study — Byriuchyi Is-
land — is an alluvial type of sand and shell rock spit. It is covered with a variety of wetlands, meadows, and
steppe vegetation. There are no natural sources of fresh water. Since the 1950s, several species of large herbi-
vores have lived here: red deer, fallow deer, onagers, and feral horses. To provide animals with fresh water,
artificial ponds called “kopanki” were created in the 1970s. In order to determine the intensity of use of drink-
ing water on the Biryuchy Island spit, we assessed them based on the analysis of the system of permanent
trails. Materials used in the work consist of data collected in 2014-2018 during field research and satellite
images of the area. During the study period, the total number of ungulates ranged between 2700 to 3400 indi-
viduals. To assess the intensity of water use, the number and direction of permanent paths were determined,
the distance to other water and fodder sources, shelter, microrelief and climatic features, anthropogenic fac-
tors were estimated. Data were collected for 31 artificial water sources. It has been found that permanent
trails can extend from the source in up to 25 directions. However, more often they are concentrated in the
northern and north-eastern directions. This is due to the most weather-protected area of the island — provid-
ing cover with reeds and a variety of nutritious food — being located in the north. The nearest sources of
fresh water are in 2.5-3 km from the coast of the estuary. In general, the average distance between water
crates on the spit is 0.9 km. Analysis of the permanent trails system of the island showed that 45 % of water
resources are intensively used by ungulates, and 22 % have no visible trails.
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Introduction

Animal movement is a fundamental mechanism shaping the structure and dynamics of popula-
tions, communities, and ecosystems (Nathan e al. 2008). Factors that influence movement can be
divided into those related to external environment (food, predation and competition) and internal
state (reproductive status, navigational and movement capacity) (Singh 2014). In many regions, cu-
mulative movements of large mammals, particularly ungulates, are recorded as networks of semi-
permanent wildlife trails. These networks are created by the repeated movement of multiple animals
along the same pathway, and thus define at a population-level, high-usage movement pathways be-
tween important resource patches (e.g., water, food, bedding, thermal and hiding cover) (Newmark
& Rickart 2012). These trail patterns may provide information about habitat selection of animal
population on specific territory (Davis ef al. 2008).

Byriuchyi Island is a spit in the north-western part of the Azov Sea. The spit is of alluvial type,
formed of sand and coquina (sandy coastal plain with occurring shell bars). Along the northern
coast, there are numerous salty lakes. Several small saline lakes and a large lake Olen extend along
the northern shore. There are meadows, coastal water and sand-steppe landscapes. Artificial planta-
tions of silverberry (Elaeagnus commutate Bernh. ex Rydb.), with an area of 6.2 km?, have long
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been a favourite place for the deer of the island. But as a result of several severe frosts and a high
trophic and mechanical load, the forest was severely degraded (Volokh 2014). Total land territory is
72.7 km?. This territory has been part of the Ukrainian Wildlife Conservation Program since 1927. In
1993, it became a part of the Azov-Syvash National Nature Park. Wildlife management centres are
situated in the village Sadki and several additional cordons over the spit (Getman 2017).

The first ungulates were brought to Byriuchyi from the Askania-Nova Sanctuary in the 1950s.
Several species of large herbivores live here: red deer (Cervus elaphus L., 1758), fallow deer (Dama
dama L., 1758), onager (Equus hemionus Pallas, 1775), and feral horses (Volokh 2014). The number
of ungulates on the island during the study period based on winter counts was 1000—1200 for the red
deer, 1400—-1800 for the fallow deer, 200-300 for onagers, and roughly 100 for feral horses.

This amount of animals in a limited area cannot survive without a reliable water source. There
are plenty of lakes and puddles all over the spit, but all of them are salty. There are no natural
sources of fresh water. To provide fresh water for animals during park management in the previous
century, several water crates were dug out all over the spit. The elliptical crates with a major axis up
to 20 m have a the depth of 0.5 to 1.5 m. Animals also have some access to powered water holes,
which were drilled near cordons (permanent residence of the reserve keepers). Prior studies have
established that different water crates vary in the amount of salt, nitrogen, potassium, and zooplank-
ton in the water (Dombrovskyi et al. 2014).

This work is based on assessment of the high-usage trail system. It is dedicated to the study of
the use of freshwater sources on the Byriuchyi spit. We can provide data for global investigation of
specific adaptations of different ungulate populations to the environment.

Materials and Methods

Field observations and satellite photos were used as the main data source. Measurements were
taken using SAS/GIS Applications using Bing satellite map. To assess the value of the water source
for ungulates, we identified the following criteria: location, number of trails leading to a water
source, distance from other water sources, and area of the territory where it is possible to trace tracks
leading to a water crate. Using this approach is possible due to the clarity of paths in the territory,
both among dense vegetation and in wet lowlands (Fig. 1).

The number of tracks was counted according to a 32-wind compass rose. First, we set a circle
area with a radius of 100 m centered on the water source, then draw a compass rose pattern over it
and counted the number of times animal tracks cross the circumference. Directions with the number
greater than zero are taken into further consideration. During the study, wild animals had access to
31 spots: 29 water crates and two powered water holes (Fig. 2).

Fig. 1. Satellite images of trails of wild animals crossing flooded lowland in the northern part (left) and around water-
ing hole # 16 (N 46°07'32.38" E 35°07'05.21") in the southern part of the island (right).

Puc. 1. CynyTHHKOBI 3HIMKH CTEXOK TUKHX TBAapHH, SKi MEPETHHAIOTH 3aTOINICHY HU30BHHY B MiBHIYHIN YacTHHI
(3niBa) Ta HaBKOJIO Bogomomo # 16 (N 46°07'32,38" E 35°07'05,21") B miBAeHHiit yacTHHI ocTpoBa (CIIpaBa).
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Fig. 2. Water crates of Byriuchyi Island spit.

Puc. 2. Po3ramryBanHs Jkepen Boau Ha Koci buprounii octpis.

0 trails

none visible trails
t powered holes

Fig. 3. Byriuchyi Island spit divided into zones (1 — from the beginning of the expansion of the spit to the cordon
“Periboinia”; 2 — the central part of the spit north of the main road; 3 — south of the main road, from cordon “Peri-
boinia” to the forest; 4 — degraded forest with the village Sadki; 5 — west of the road between the village and lake
Olen) with water crate marks graded by the number of permanent trails.

Puc. 3. buprounii octpiB posainennii Ha 3ouu (1 — Bing moyatky po3mupenHs kocu 10 kopaoHy «Ilepeboiins»; 2 —
[leHTpanbHa YacTHHA KOCH Ha MIiBHIY BiJl TOJOBHOI JOPOTH; 3 — TEpUTOPIi Ha MIBACHH BiJl TOJOBHOI JOPOTH MiX
kopnoHoM «Ilepeboiinsi» Ta Jicom; 4 — nerpanoBanmii Jjic Ta c. Caaku; 5 — TepuTopii Ha 3axin Bix goporu 3 cena
1o o3epa OnieHb) 3 BiIMiTKaMu.
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Results and Discussion

For better understanding of the results, we divided the territory of the spit into five different
zones Fig. 3. Each zone has different value for animals and level of human presence; they also differ
by climate conditionss.

In the first zone, every lower spot is flooded; lots of small lakes here are surrounded by reed. It
is nearly 9.3 km? in size, but less than half of its territory is land. Large groups of males can be often
seen here especially when velvet antler growing. As water sources, there are three water crates and a
powered water hole near cordon “Periboinia”. Due to human activity on the cordon and lots of water
from the hole, tracks cannot be seen near the water hole lake. According to our data, large groups of
ungulates were seen there every night. Based on animal trails, the most visited is water source #4
south of the cordon that has visible tracks in 24 directions (Fig. 4). Another two crates in this zone
have no tracks that lead to them.

The second zone provides many grasslands on higher grounds as well as flooded lower spots
and reed tangle too. It covers an area of 29.8 km?. Water sources are located close to the southern
border; originally, they were dug out across the main road. All of the six water crates in this zone are
actively used by large herbivores. The number of tracks leading to them varies from 17 to 25. The
land around them is heavily trampled. The most visited is crate #17 that has tracks in 25 directions
(Fig. 5).

The third zone is about 9 km? of mostly dry higher land along the sea that can be described as
arid steppe. It has lots of clear sand areas and less shelter from strong winds from the sea. On windy
days, most of the animals hide at the northern part of the spit in the second zone, so on the day be-
fore no ungulates are seen in the third zone. There are 8 water crates, all regularly visited by ungu-
lates. The number of trails varies between 4 and 18. Those that are closer to the sea and away from
the forest are less visited, but the trails are clearly visible (Fig. 6). Water sources that are closer to
the forest and are situated farther north are visited more often, such as #16 (Fig. 1). Here we clearly
see that all crates are connected by trails, there are no unused crates and tracks are spread more even-
ly in different directions.

Fig. 4. Water crate #4, trails
distribution by a 32-wind com-
pass.

Puc. 4. Bonomiit #4, posmonin
CTEkKOK 332 pyMOaMu.

N 46°08'55,87"

E 35°10'29,57"

Fig. 5. Water crate #17, trails
distribution by a 32-wind com-
pass.

Puc. 5. Bogomiii #17, po3noxin
CTEXKOK 32 pyMOamu.

N 46°08'16,81"
E 35°08'04,99"
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The fourth zone is less than 6.2 km? in size and is covered with patches of degraded forest.
Trees here are very depressed from rough weather conditions and high ungulate pressure. There are
six relatively small water crates, two of which have no visible trails. The most visited is #27 having
17 visible trails (Fig. 7). The village Sadki also has a large artificial pond, but due to high anthropo-
genic influence and arrangement of the territory animal tracks are not visible and cannot be counted.
We also mention that #21 in the second zone (N 46°07'20.22" E 35°04'49.18") has many trails lead-
ing directly to the forest.

The fifth zone is nearly 17 km? of relatively dry area without large lakes and bays. The water
level in the lower lands is much higher here than in other parts of the island. Animal trails are more
winding here. This territory has six crates, but only three in use. Among them is the second water
hole #25 (N 46°06'02.41" E 35°01'09.90") but it has no power and form a very tiny water puddle.
Therefore, it cannot be a reliable water source. The most visited water crate in this area is #33
(Fig. 8). It has 23 regular tracks that spread in all directions. The third one #30 (N 46°06'08.82"
E 35°02'02.37") is within less than 1 km of the main crate and has 10 trails in the SW-SE sector.

Fig. 6. Water crate #24, trails
distribution by a 32-wind com-
pass.

Puc. 6. Bomomiii #24, po3mnomin
CTEXOK 332 pyMbamu.

N 46°07'53.65"

E 35°08'49.18"

Fig. 7. Water crate #27, trails
distribution by a 32-wind com-
pass.

Puc. 7. Bogomiit #27, posmoin
CTEkKOK 332 pyMOaMHu.

N 46°07'08,12"

E 35°05'32,98"

Fig. 8. Water crate #33, trails
distribution by a 32-wind com-
pass.

Puc. 8. Bomomiit #33, po3noxin
CTEXOK 3a pymbaMu.

N 46°06'14,78"

E 35°02'46,48"
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Based on the permanent trail system, 14 watering places are actively visited by ungulates, 10
are less visited, and 7 have no distinguishable paths. More information about water quality and sea-
sonal changes of these crates would help to understand this matter.

All springs that have visible paths are always directly connected to at least two nearby watering
holes. The trails concentrated at the watering hole actually begin to diverge along the territory of the
spit after 100 metres from it. Animal paths merge to form continuous trampled funnels. To under-
stand their distribution, we tracked the main paths on the images. As a result, according to the river
catchment principle, we were able to build polygons for the distribution of animals from each
source. Some polygons are shown in Fig. 9.

Tracks are multiply intersected and the distribution boundaries overlap. However, we tend to
argue that certain groups of animals can give preference to a certain source, which leads to their cy-
clic movement along the same routes. Since this area is replete with juicy food, the movement of
animals is provoked by the need of shelter and fresh water. Therefore, animals move for 2.5-3.0 km
from the northern shore to the nearest water crate. As a result, in the first zone where, in fact, only
one source #4 is in active use, trails flow to it from an area of 7.5 km? (Table 1).

In the west of the spit (zone 5) where three sources are actively used, the coverage of trails is
smaller — 3.92 km? for watering hole #33, as there are other sources of water. The average distance
between water crates on the island is 0.9 km, but the average area of the network of paths for one
watering hole is 3.4 km?.

During the study, we noted that animals move much less from west to east than from north to
south. This is related most likely to the fact that cold breeze often blow from the sea in the south, and
steppe habitats supply a smaller variety of food. That is why ungulates move between watering holes
in the central part of the spit and reed thickets in the north. Oddly, large herbivores do not concen-
trate in the forest, which is due to the high degree of plantation degradation.

Based on the analysis of the trail system, we can assume that, despite the limited amount of wa-
ter, the animals have certain preferences. Since the system we observe has been formed over a long
period, we cannot yet conclude what they are specifically related to.

Fig. 9. Areas of distribution of trails for the most visited watering places of the central part of the spit.
Puc. 9. 30HU PO3MOBCIOKEHHS CTEXKOK I HAHOIbII BifIBilyBaHUX BOAOIOIB LIEHTPAILHOI YACTHHHU KOCH.



Large herbivores in restricted ecosystems: assessment of water sources value by high-usage movement pathways... 45

Table 1. Trail system distribution areas from some water holes on Byriuchyi Island spit

Ta6mums 1. TepuTopii po3NOBCIOMKEHHS CHCTEMH TPOII AJISL AESKUX BOJHUX JUKepen Ha Koci buprounit ocTpis.

Number of Water crate Zone Territory of distribu- Coordinates

directions tion, km?
25 17 2 3.84 N 46°08'16.81" E 35°08'04.99"
25 33 5 3.92 N 46°06'14.78" E 35°02'46.48"
24 4 1 7.5 N 46°08'55.87" E 35°1029.57"
24 21 2 2.46 N 46°07'20.22" E 35°04'49.18"
21 12 2 4.86 N 46°07'40.95" E 35°06'16.37"
19 5 2 2.82 N 46°08'25.85" E 35°09'10.27"
17 20 2 3.17 N 46°08'50.48" E 35°09'17.78"
14 22 2 1.94 N 46°08'07.05" E 35°07'28.03"

We hypothesize that seasonal changes in both watering and population distribution may be af-
fected. Obviously, the most valuable resource for ungulates are reed thickets in the northern part that
provide shelter and food. Animals need to leave the thickets only to visit the watering hole, so most
of the visited watering places are in the northern part. According to our calculations, each watering
hole, in average, provides water to animals from a 3.4 km? area. To supply the total land territory of
72.7 km?, it is necessary that at least 21 watering holes were actively used. The system of trails on
the Byriuchyi Island spit includes 24 water holes. Therefore, it is important to ensure that they are
full and accessible to animals to provide fresh water.
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IAKAJI 3BBUMAVHUAM (CANIS AUREUS) Y HAIIOHAJIBHOMY
MNPUPOJHOMY ITAPKY «TY3JIBCBKI JIUMAHW»

IBan Pyces

Hayionanenuii npupoonuii napx « Tyzniecoki aumanuy (m. Tamapbyunapu, Yrpaina)

The golden jackal (Canis aureus) in the Tuzlivski Lymany National Nature Park. — I. Rusev. — The arti-
cle presents data on the appearance, spatial distribution, and ecological features of the golden jackal in the Tu-
zlivski Lymany National Nature Park. The estimated abundance of the jackal population is given along with its
influence on local fauna of the national nature park. During the 20 years since the first jackals were recorded in
the Ukrainian Black Sea coast, the jackal has become well-adapted to natural ecosystems of the Tuzlivski
Lymany National Nature Park. Suitable protection and foraging conditions are provided in the park for this
predator by steppe areas, sandbars of the Black Sea coast, and the artificial Lebedivskiy forest. For nursing the
puppies, in addition to open natural habitats, especially reeds of wetlands, shrubs in the artificial forest, the
jackal also uses burrows dug by itself. Currently, there are at least five jackal groups in the territory of the park.
The number of broods and size of jackal groups fluctuates depending on seasonal climatic conditions and water
level in the estuaries, which determine the availability of food and the character of hunting. The number of jack-
als in the park and surrounding areas was higher in 2020 than in the period when the water level in the estuaries
was higher, and the number of jackals reached about 150 specimens. The population density of jackals in the
park and surrounding areas is about 10 specimens per 1000 hectares. During the five years of observations in
2015 to 2020, the number of jackals increased slightly in the Tuzlivski Lymany National Nature Park due to the
expansion of dry meadows to areas of former shoals. The area of sandbars has also increased providing access
to the island systems where birds used to nest making these lands attractive for jackals as foraging sites. There is
no sharp tendency to increase in the number of common jackals in the park. However, due to the likelihood of
infection and spread of rabies by this predator species, some recreational areas should use rabies vaccine for oral
immunisation of carnivores against rabies, which was done in September 2020 in the Lebedivskiy Forest tract of
the park.
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Beryn

MOHITOPHHT 32 TOCEJICHHAMH IIaKaja Ta HaAyKOB1 JOCTIIKEHHS 00 0COOIMBOCTI HOTO €KO-
JIOT1YHHX 3B’SI3KiB, € y’K€ BaXKIMBUM, OCKUIBKHU IIeH BUI € 1HBa3iHHUM, Ak U1 YKpaincekoro Ilpu-
YOPHOMOP s, TaK 1 Al YKpaiHu B IioMy. | 3a11s po3yMiHHS HOTo 3B’s3KiB 3 aOOpUTeHHOIO (ay-
HOM0, Hor0o Oe3nocepeIHbOol poJii B MPUPOJTHUX SKOCUCTEMAX, HOTO BaXKJIMBOCTI SIK HOCIS Ta MEPEHO-
CHMKA 30yIHUKIB OCOOMMBO HEOE3MEUHNX iH(EKIiN, MOTpiOHO BUSBIATH 1 BUBYATH IIaKaja HA HO-
BHX TEPHUTOPISX, BUBYATH OCOONMBOCTI HOTO €KOJIOTi] B HOBUX IOCEIECHHSIX Ta, 33 MOTPeOH, IPOBO-
IMTH TIEPOPAIbHY IMYHI3aLlil0 aHTUPAOIYHOIO BaKIIMHOIO IPOTH CKa3zy.

Ha tepuropii HIIIT «Ty3miBchKi TrMaHM» JOCHIIKEHHS 3 BUBYCHHS IIaKala HiKHM PaHIIIe He
MIPOBOJIMIIKCS, TOMY METOI HaIlloi poOOTH Oys0 BUCBITICHHS JAaHHMX LIOJO MOSBH, MPOCTOPOBOTO
po3smozniny, ocobiaMBoOCTell ekouorii makana 3Bu4aifHoro B Mexxax [lapky, Ta HagaHHS npHOIM3HOT
OLIIHKY BIUTMBY IIaKajia Ha MiCIIeBY (ayHy.

XapakTepucTHKa TEPUTOPIil JOCTiTKEeHb

VYxazom [Ipesunenra Big 1 ciuas 2010 p. Ne 1/2010 cTBOpeHO HaiOHANBEHUHA PUPOJHAN MAPK
«Tys3niBeeki mumanny (mami [lapk). Mexi [Tapky Oynu BCTaHOBJICHI TaKUM YHHOM, 100 BpaxoBYyBa-
TH PiKICHI IPUPOIHI JTaHAAPTH Ta POCIHHHI YIpYIIyBaHHI, 3aHECEHI 10 3eJeHOl KHUTH YKpaiHu,
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MiCIIe3HaX0/UKEHHS PIAKICHUX Ta 3HUKAIOYHMX BHIIB TBAPHH Ta POCIIMH, 3aHECEHUX JI0 MKHAPOIHUX
CIMCKIB Ta KOHBEHLIH, MDKHAPOAHUX yrof, YepBoHO KHUTH YKpaiHH, periOHaIbHUX CIUCKIB PiAKi-
CHHUX BHIIB ToIIO. [lapk siBiste cOO0r0 YHIKaIIbHI JIUMaHHI KOMITJICKCH, 110 PO3TAIIOBAHI Ha MiBICH-
HOMY 3axoai Ozxecbkoi oonacti y TarapOyHapcbkoMy paiioHi (puc. 1).

[Tnoma Teputopii Ilapka cranoBuTh 27 865 ra, 3 HUX IUIOIMA AKBATOPIl JMMAaHIB CKJIaJgac
21 186,03 ra, akBatopii HopHoro mopss — 882,79 ra, miouia mimaHoi kocu — 316,836 ra, Ta ruiomii
micooro ¢onny — 789,7 ra. Ha cxoni [lapk Mexye 3 agMiHICTpaTUBHOIO TepuTopieto binropon-
JIHICTPOBCHKOTO palioHy, 3 MIBACHHOTO CXOMAY 1 MIBIHSI OMHBA€ETHCSA BogaMu YOpHOTO MOps, Ha 3a-
x0J1i — Bojamu JinMaHy CacHk, Ha MIBHIYHOMY 3aXO/li 1 TIBHOYI IPpaHUIIS IPOXOJUTH IO TEPUTOPI-
aMm 10 cemmuaux pax TatapOyHapcekoro paiioHy. AksaTopii [lapky € BOJHO-00JIOTHUMH YTiAIsIMU
MIXKHApOJIHOTO 3HAYCHHS 1 BHECEHI JI0 crucKy PaMcapcbkoi koHBeHIIil sk «Cucrema o3ep lllaranu-
Amnibeii-bypnaacy mmomero 19000 ra (http://pzf.menr.gov.ua). Best Teputopis [lapka pa3om 3 Bcima
UMHU JUITHKaMH TakoX BXOJOUTh A0 ckiany CmaparmoBoi Mepexi €Bporm (06’ekt «Tuzlivski
Lymany» Ne UA0000140, 3a: BeGcaiitom Natura2000'). B mexax mapky posmimeno 13 numanis
(IToroBa 2016). [IpupoaHi TepuTopii Ta akBaTopii [1apKy BHKOHYIOTH BayJINB1 €KOCHCTEMHI (QYHKITIT
(Pyces 2016).

Marepiaa Ta MmeToan

Martepian no Temi podotu 6esnocepennbo 0yB 3i06panuii B [Tapky npotsirom 2015-2020 pp. Ta-
KO BUKOPHUCTaHI (hparMeHTapHI CIIOCTepeKeHHS 3a IrakaiomM rnpotsarom 2000-2015 pp, koiu aBTop
IIPOBOJIVB MOHITOPUHT 3UMYIOYHMX BOJHO-O0JIOTHUX NTaXiB B MexXax Teputopii Maiidytaboro Ilapky.
[Mux xmwxakiB peecTpyBalM 3a ciifiamu Oinsg y3depesxoks HopHoro mops, y3oepexoxs Tys3nmiBCbKux
JIUMaHiIB, IPOTOK, 011 BOJOMOIB-KOIIAHOK Ha TilIaHOMYy Iepecuity Mixk HopauMm Mopem Ta Ty3mis-
CHKMMU JIMMaHaMu. BigOWTKHM CHifiB XM>KaKiB Ha 3BOJIOKEHOMY cyOcCTpati 3aMipsiiu JiiHilkoro. Ha
CTalllOHApHIM IUISHIN CHOCTEepeXeHHS 1 B pi3Hi ce30HU mpotsarom 2018-2020 pp., ans ¢oto Ta Bi-
JleopeecTpallii IIakajliB Ha pi3HUX IiIsSHKaX [lapky, BUKOPHUCTOBYBaM (OTOMACTKU Mojein Minox
Ta Boly. B TemHwmii mepion 100u, IS CIIOCTEPEKEHHS 3a IaKalaMH, BUKOPHCTOBYBAIH MPHUCTPIil
HiyHOTO OayenHs Pulsar.

Hamu takox Oyio OrisiHyTO JBOX BOMTHX MHCIHUBIIIMH IIaKalliB, Ta TPU OCOOWMHH, 30MTHX Ha
aBTOTpacax, Ha HasBHICTh iKcom0BUX KimimliB. [lomryku nocenens makana B Mexax Ilapky mpoBou-
JIY IIUISIXOM TOTaJIbHOTO 0OCTEKEHHS TEPUTOPIi.

3HalifieH] oceNeHHs peecTpyBalid Ha kaprtocxemi [lapky (puc. 2). Ha tepuropii [apky 3a me-
pio qocmipkeHb MU BUSBUIIN 2 TIOCEJICHHS [IaKajia, HOPU SIKUX OyJIM BUPUTI HUMH CaMOCTIHHO.

_Qdés%@b | Puc. 1. Kaprocxema posranryBaHHS TEepHTOpIH Ta
w, i ".|  axsaropiii HITIT «Ty3niBchbKi uManny.
P ) Fig. 1. Map of the location of territories and water
>+ Black sea areas of the Tuzlivski Lymany NNP.

! Natura 2000 Network Viewer. European Environment Agency https:/natura2000.eea.europa.eu/



48 Ivan Rusev

Puc. 2. Peectpauisi 3yctpiueit,
MicIsl HOPIHHS Ta PO3MIIIEHHS
BUBOJKIB INIaKaja 3BHYAHHOTO
Ha Teputopii HIIIT «Ty3miBchki
muMaan» (2015-2020 pp.).

Fig. 2. Records of sightings,
burrowing sites, and broods of
the golden jackal in the territory
of the Tuzlivski Lymany NNP
(2015-2020).

Pe3ysbTaTu Ta iX 00roBOpeHHst

Makan Canis aureus (Linnaeus, 1758) nocuts nomupeHui BUA y BCbOMY CBOEMY apeai, BiH
BHECEHHH 10 CIUCKIB MiXKHapOJHOTO COI03y OXOPOHH IPHPOIH Ta 10 UepBOHOrO CHHCKY IPHPOJI-
HUX pecypciB sk «Haiimenme 3anenokoenus» (Hoffmann et al. 2018). BBaxkaeThcs, 1m0 Makai B
VYkpaiHi € iHBa3iHMUM BHJOM H HOro IHosiBa 3apeecTpoBaHa Ha TepuTopii Ykpainu B kiHui XX cTo-
aitts (Bonmox Poxxenko, JIoOkoB, 1998; Poxxenko, Bomox, 2000). Moro nomuperHs Ha [liBHiu 00y-
MOBJICHO MTPUPOTHUMHY NMPUYUHAMH. AHAJIOTIYHA CUTYAIIis 3 I[I€I0 TBAPHHOIO CIIOCTEPITa€ThCs TAKOXK
132 Mexxamu Ykpainu: B Pocii, Ha bankanax i HaBiTh y LlenTpansHiii Ta 3axigHoi €Bpori (Papp et al.
2013). Po3mmupenHs apeany makajia 3BHYaiHOTO MOB’A3yIOTh 3 INIOOAIFHIMHU 3MiHAMH KIIIMaTy, e
CIOCTEPIracThCs MOCTYIIOBA apuau3aiis €sporu Ta [liBHiuHOT A3ii (MycabekoB et al. 2016). Xoua,
CITiJ 3a3HAYMTH, IO aHAaJi3 JaBHIX JHKEepel J03BOJIIE TOBOPUTH, IO BH HE HOBUH It (ayHH YKpa-
fHM 1 OyB y 11 ckyani y nepioa Koszaubkoi 1o6u, npuHaitMai y X VI-XVIII ct. (Zagorodniuk 2014).

AHaJi3 HasBHUX JJaHUX TMOKa3ye, [0 TEPMiHU MOSIBH IaKaliB y €BPOIIi J0Ci 3aJIMIIAI0THCS He-
3pO3yMUTHMMH, MIX IHIINM, eKCIaHCis BUAY B EBponi nponosxyBanack Ha nouatky XXI cT. 1 moxo-
IUTh 3 TAaKUX OCHOBHHX MOMYJIsAMid, sik 3 paitony [lepi-Ctpanmka Ta y36epexoxs JanMatunu Ha
Banmkanax ta cXimHux yacTuH 3axigHoro 3akaBka3ss Ha KaBkasi, a cam jaeMorpadiuauii BUOYX BUITY
3HAYHOI MIpOI0 3YMOBJICHHH YHIKAJIGHHUM MOEIHAHHAM (DAKTOPIB AHTPOIOTEHHOTO XapaKTepy
(Spassov & Pankov 2019). Hamri ¢parmMeHnTapHi criocTepe:KeHHs 3a ccaBLsIMHU 1 0COOIMBO 3a IIaKa-
oM B Ykpaincekomy Ilpumynas’i Ta [Ippaopromop’i, Bix Jynaro no Onecu, mounHaroun 3 2000 p.,
CBiTYaTh MPO Te, IO IaKaau po3cessuch 3 PymyHii B Oik Ty3miBChbKUX JUMaHiB, Aajii B JENbTY
Huictpa, Ta mo pizauM micoBuM ypouummam [Ipuaynas’s ta [lpugopromop’s (puc. 3).

Cepen nepeBaXarOunX aHTPOMOTCHHUX (haKTOpiB IIBHUIKOI iHBa3ii Imakaia — M€ mepeciimy-
BaHHS Ta BUHUIIICHHS BOBKIB JIIOJMHOIO. I, sik BBaxkaroTh Konern (Krofeletal 2017), BunumieHHs Mo-
e OyTH KIFOYOBUM (haKTOPOM, SIKHI TO3BOJIMB €KCITAHCIIO MIaKaJIiB 1o BCii €Bpori.

Bimomo, 110 uepe3 CBOIO TOJEPAHTHICTh JI0 CYXHUX CEPEJOBHUII iCHYBaHHS Ta ii BCEIMHOTO pailli-
OHYy, IIaKaJI MOXXE€ XUTH B HalpPi3HOMAHITHIIINX NPHPOAHUX 1 AaHTPOIOTEHHHUX CepefoBHINAaX. 3a-
3BHYAN KHBE y BITKPUTUX MICISIX MPOKUBAHHS JYKiB, alle TAKOXK TPAIUIIETHCS B MYCTEISIX, JIICOBUX
MacuBaX, MaHTPOBHX 3apOCTAX, @ TAKOX B CUTLCHKOTOCIOJAPCHKUX Ta CUTBCHKUX MICISIX MPOXKH-
BaHHs (Moehlman 2018). [Ilakan € BUCOKO MPUCTOCOBAHUM BHJIOM 1 BiH Ma€ 3AaTHICTh BUXKHUBATH B
PI3HUX YMOBAaX i KUTH B Pi3HI MICIIX 1 OioTomax. [lakamy MOXyTh JIETKO PO3IIMPHTH CBii apeai i
KOJIOHI3yBaTH HOBI Miclis pokuBaHHs (Stoyanov 2012).
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Fig. 3. Spread of the golden jackal since the
early 21th century from Romania to the Tu-
Cesaciong)  zlivski Lymany National Nature Park.

Mix THUM, JaHi 3 OCOOJMBOCTEN €KOJIOrii Ta AUHAMIII YHCEILHOCTI IIaKajia B HOBUX MICIIIX
MPOXKUBAHHS B YKpaiHi, Takux sk, Hanpukiuaf, Teputopis HIIIT «Ty3miBebki TMMaHM», TPAKTUYHO
BIJICYTHI 1 TOMY CTaHOBJIATh HAYKOBHH, a B peKpealiftHux 30Hax [lapky, 1ie 3a pik BillloYuBaE necs-
TKH TUCSY TYPUCTIB, III€ 1 BAXKJIUBUH MTPHUKIIAIHUN THTEpeC.

HosiBa maxaJsa 3pu4aiinoro B HIIII «Ty3aiBebki 1uManm» i 6ioTonu, AKi BiH 3ailiMmae

IosiBa makana Ha Teputopito HIIIT «Ty3niBceki tumanny BinOynacsa Ha nmodaTky 2000-x pokiB.
[lepmi peectpartii ciigiB makana Ooynu 3adikcoBani Hamu 3uMoro 2002—2003 poky. IMoBipHO, 110
rpyla NiaKaiB, IO CKJIagajiacs 3 OCOOHMH pi3oi craTi mepeinuia 3 [TiBIHSA, OCKIJIBKU HaMH, TaMm, B
IIpunynaiicekiit HU30BUHHM, Ot M. PeHi, Takox Oynu 3HaiineHi ciuian makaiis paximre. 1. 3aropon-
HIOK (Zagorodniuk 2014) BBaxae, mo Bua OyB ynepiie 3apeectpoBanuii y 1998 poui y Jenbti Jy-
HAI0, 3BIJIKHM BiH PO3CENHMBCA HA mpwiierti niisHku [TiBHigHOTO [TpryoprOoMop’s. [Tomansimuii xapa-
KTEp PO3CENICHHS BUAY 3’COBAHO IIISIXOM aHATi3y KapTorpagiuHuX MaTepiaiiB, 3 iHAEKCAli€lo 3Ha-
X1JIOK 3a JaTaMu nepinoi peectpamii makasna. Takuii aHasi3 703BOJIsIE TOBOPUTH IIPO €KCMAHCI{ BUIY
B Yxkpainceky beccapabiro, depe3 [lynaiicbko-Ilomichkuii (HaWOUIBII TOTYKHUI) EKOKOPHUIOP
(Zagorodniuk 2014).

IIpu mepmmx 3ycTpivax IHMX CCaBIiB, IMOBIPHO BBaXXKaIH 3a OpOASYMX COOaK, TOMy OOJiKam
IIaKaja B MEpIli pOKU Horo mosiBu He OyJI0 MPUALIEHO A0CTaTHBOI yBary. IlpanisHuku Ilapky croc-
Tepiranu maxkaisa Ha0uHO, MOYHWHAUX TUTBKH 3 2015 poku 1 el Buj Brepiie peectpyeTbes B JIiTo-
nucy npupou Ilapky 3a 2015 pik, xoua [Tapk 6yB ctBopenuii me 01.01.2010 p. 3 2015 mo 2020 pik
HaMH, Ha OKpEMHUX JUISHKAX MPOBOJMIKMCS CUCTEMATHYHI, a, B IIIoMy Ha Tepurtopii [Tapky, ¢par-
MEHTapHI CIOCTEPEKECHHS 32 TEPUTOPIAIEHIM PO3MIIIECHHSIM, YHUCEIBHICTIO IAKaliB Ta XapaKTepoM
ix xapuyBanHs. [lepeBaxHO MaKaiiB CrIoCTepiragy B 04epeTsIHUX 3apOCTAX, Ha IIIAHOMY MepECUITy
Mix YopauM MopeM Ta Ty3miBCHKUMH JIMMaHAMH, Ta B JIICOBUX 0i0TOIMAX.

Boxadgi3zauis makaJjiB

XapakTepHe 3aBHBaHHS IakaiiB B [lapky modanu peecTpyBaTh 3uUMOI0, B ciuni 2016 poky, mo-
omu3y c. Tysmu TarapOynapcekoro paiiony. Ilicns BcraHoBienHs Ha Tepuropil Ilapky Kopmony
«Ty3niBchka AMa3zoHis» Mik umanamu Mamuit Cacuk ta laranwm, me miogo060BO 4epryroTh 1Ba
IHCTIEKTOPH Ta MIPHUPOJIOOXOPOHHUKH I1apKy, CIIoCTepeXeHHS 3a IIaKaJaMH Ta iX BOKaJIi3alli€lo cTa-
no perynsipuuM. Hamu, Ha KopaoHni «Ty3niBcbka AMa3oHish» BCTaHOBJICHO, IO IICIs 3aBUBaHHS
nepiroi OCOOMHM IIAKaa JOMalIHi cO0aKH, sKi OXOPOHSIOTh KOpIoH, MUTTEBO MMOYMHATIM TaBKATH 1
HampaBIsUIACS B OiK BOKaii3allii akaiiB, BIATaHSIOUYH iX 3 TEPUTOPIi.
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VY rpynoBux 3aBHBaHHSX IakaiiB B nepiox 3 2018 mo 2020 pp., MU peecTpyBajH BiJ TPHOX 10
n’atu ocoouH. [Ipuuomy, Bokamizawisi Moria OyTH OJHOYACHO, KOJH BiJ3UBAJIIKCS IIaKaIU 3 JIBOX-
TPBHOX MiCIIb, & IHOAI 1 3 YOTUPHOX PiI3HHUX CTOPiH. [IpOTATOM HOUI 3aBUBAHHSA MAKATIB PEECTPYBAIH
JI0 TPbOX pas3iB jiToM i 10 8—10 pa3iB y 3MMOBHIA CE30H B MEPioj FOHY Ta Mi3HBOI-0CeHi. Y 4YepBHi-
cepnHi 2018-2020 pp. 3aBHBaHHSA MIakaliB MH peecTpyBayiu B 30HI Kopnony «TysmiBcbka Amazo-
His» BiJ IBOX IO IT’SITU HA TUXKIEHbD.

3a JaHWMU HaIIUX Bi3yaJIbHUX CIIOCTEPEKEHb, a TAKOXK 3a TaHUMH BiJIcO CIIOCTEpekKeHb (HOTO-
MacTKaMH, HaiOiIbllla aKTUBHICTh MaKaNiB HA TepuTopii [1apky peecTpyeTbes BpaHIli — MICHS Y0-
THPHOX TOJMH 1 BBEYEpi Micis 3axoxy coHIM. YiTKi MikM MUpKagHOI aKTUBHOCTI TBapwWHH, 3 4 IO
10 panky Ta 3 18 Beyopa 1o miBHOUI peecTpyroThest Takoxk B Yexii (Pyshkova 2016).

YuceJnHiCTh TA INJILHICTL HACEJEHHS IIAKAJIA

3riJHO 3 MPOBEACHUMH B BECHSHO-TITHINA mepioa 2020 p. obmikamu, Ha TepuTopii HamioHas-
HOTO MpupoIHOTOo MapKy «Ty3miBChbKi IMMaHM» Ta CyMibKHHX 3 [lapkoM TepuTopisx, nmepedyBayio B
ui asa ce3oHu 2020 poky, He MeHuIe 30 nmap ImakatiB, IPU MIIBHOCTI OJU3BKO 1 Mapa Ha IUIONI BiA
300 mo 500 ra. 3a maHrMHU 3UMOBHUX 00IiKiB, y 2015-2020 pp. BUSABIEHO IEB’SATH TPYII MIAKaIiB — 3
MaKCHMAIBHOIO YHCETBHICTIO 3rpai B 11 ocobun y 3umoBuil nepioa. CepeqHs YUCENBHICTh 3rpan
csarae 5—6 ocoOuH. B 3rpasx 3a3Buuaii € Boxkak — caMellb 3 JIOCBiJIOM, sIKiii Hal4acTille mornaaas
NepIIuM B (POTOTACTKH 1 OYOJIFOBAB 3TPal0 Ha Yac IOJIIOBAHHS (33 JaHUMHU CIIOCTEPEXEHb aBTOpa 3
MOCTIHHUX CKpalKiB) (puc. 4).

Mix THM, CITiI CKa3aTH, IO iepapXis B 3rpai IakaliB He Taka CyBOpa, SK y BOBKIB. AHAII3YIO-
gm 0coOMCTI JaHi, a Takox AaHi CiykOu Iep:kaBHOI OXOPOHH IPHUPOTHO-3amoBiAHOrO (GoHmy [lap-
Ky, MOXKHA MIPUITYCTUTH, 110 Ha KiHels 2019 p. mouatok 2020 p Ha TepuTopii ITapky Ta mpuieriux
1o Ilapky TepuTopisix, mpoxkuBano He MeHule 150 qopocaux ocoOuH makaa, a MIIbHICTh HACeJICH-
Hs makana csraia He oimeim 10 ocobun Ha 1000 ra.

3a ganumu C. CrosiHOBa (Stoyanov 2012), yncenbHicTh (IIUTBHICTB) MakaltiB B bousrapii csrae
1-15 (mean 4), B I'pemnii 30, B Pymynii (JoOpymxa) — 0,8 Ha 1000 ra. Buxomsuu 3 aHamizy 3i0pa-
HUX TOJHOBUX JaHUX, MOKHA KOHCTAaTyBaTH, IO 3apa3 YHCEIbHICTH MaKana Ha TepuTopii [lapky Ta
HOro MpUIIETIIUX TEPUTOPISX, BIIHOCHO CTabibHA, aje BHILE HiXK B TIEpioJl, KOJIU PiBEHb BOJIU B JU-
MaHax OyB BHIIii, TOOTO, BUIIE HIX 5 pokiB Tomy. [IpoTarom m’atu pokiB croctepeskers 3 2015 mo
2020 pp. YUCETBHICTH MIaKalla 3pOCTaNa 3aBIsKH PO3MHUPEHHIO CyX0n0ay Ty3IiBCHKHUX JIMMaHIB, 1€
pasinie Oy MIJIMHU i IPUPOAHI Ta IITYYHI OCTPIBHI CUCTEMH, Ha SKUX THI3AMINCS BOJHO-00IOTHI
nraxu. Hampuknan, mioma akBaropid TysmiBCbKHX JIMMaHIB MOCTYIIOBO 3HM)KYBAanacs 3aBJSKU
MITyYHOMY Ta MPOTUMPABHOMY MEPEKPHUTTIO MPUPOIHOI MPOPBH OpaKOHbEpaMH (Ti, IO HEJIETAIEHO
BUJIOBNIOIOTH puOy 3 JIMMaHiB) Ha 24 KM IiIIAaHOTO Iepeculy, B 3anoBinHoi 30Hi (Pyces 2017). B
pe3ynbTaTi HOTO MOBHICTIO OyB 3a0JI0KOBaHMI BOZOOOMiH Mixk HopHHM MopeM Ta Ty3miBCbKMMHU
JIMMaHaMH 1 Hapasi IIJIOIIA BUCOXJIMX MIJTKOBOJIb JIMMaHIB csrae mpuosm3Ho 5000 ra.

Puc. 4. Boxak makanuHO{ 3rpai.

Fig. 4. Leader of the jackal pack.
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TakuM 4MHOM, 3POCTaHHS TUIONI YTilb JJIS MOJIIOBAHHS IIAKATIB 32 PaXYHOK BUCOXJIMX JIMMa-
HIB, a TAKOX JIeTKa MOCTYIHICTh OCTPIBHUX CHUCTEM JUIS XMKAKIB, PO3IIUPIOE apeai MEIIKaHHI, Ta
CTBOPIOE YMOBH JJIs TTIIBUIIICHHS YHCEIBHOCTI makaiiB B [Tapky.

Je3indopmaniss MUCITUBIIB CTOCOBHO YHceJbHOCTI makajiB B [lapky

[potsarom 5 pokis, TatapOyHapcbke TOBapHCTBO MUCIMBIIIB Ta pHOAIOK, PO3MOBCIOJDKYE Yepe3
razeT, TenebadeHHs, Mepexy [HTepHeT iHpopManito CTOCOBHO HaJBHCOKOI YHCENIBHOCTI IIaKajliB B
[Tapky 1 HeOOXITHOCTI TX MOCTIHHOTO BiACTpiTy. AJe 115 iHpopMarlis 6a3yeThCs He Ha HAYKOBHX, a00
TaKCAI[IfHUX JaHUX MHCIMBIIB, a HA XUOHMX YMOBHBO/AX T'OJIOBH LLOTO TOBAPHCTBA, SKi BUH PO3-
MIOBCIOJDKYIOUH 4epe3 colMepexi. TakuM YWHOM, BOHM 3YMHUCHE BBOAATH B OMaHy SIK MHCIIHBIIIB,
TaK 1 HaceJICHHSI CTOCOBHO TOTO, IO makai Tpudi (!) Ha pik MPUBOAUTH MICHAT, @ TAKOXK IO YHUCEITb-
HicTh makaia B [lapky Bxke Oinbiie Tucs4i ocoOuH. Lle poOuThbes 3yMucHe, 00 OTpUMYBaTH B Jie-
napraMmeHTi ekosorii Oxecbkoi obmacHOi agMiHICTpalii A03BLT Ha MOJIOBAHHS 3a LIAKaJOM B TOM
nepion (JIOTHH-TpaBeHb), KoM O(DIMIHHO 3aKiHYYIOTHCSA CTPOKH TIOJNIOBaHHS Ha BOJOIUIABHY Ta
MOJIBOBY OTUUUHY. AJie, CIiJ 3a3HAYNTH, IO KOJIM MUCIUBII OTPUMAIOTh TaKUH TO3BiJ, BOHU HEXTY-
I0Th 3aKOHOJIAaBCTBOM 1 MOIYTHO BiJICTPLIIOIOTH IO MOMAJe Ml BUCTPLI HE TiIbKY Ha TepuTopii I1a-
pKy, ajie i mo3a ¥oro Mexamu. Tak, HapUKIAI, CIyx0a Jep>kaBHOT OXOPOHHU MPHPOTHO-3aIOBII-
Horo ¢oHay Ilapky, 12.03.2016 p., cilimana kepiBHHKa TaTapOyHapCHKOTO TOBAPHCTBA MUCIIHBIIIB
Ta pubaoK Ha MOMIOBAaHHI Ha JUKUX ryceil B Ilapky, mij BUIOM BiACTpilTy LIaKasiB.

Oco00JMBOCTI MOBEAIHKH IIAKAJIIB

CriocTepexeHHS 32 IaKaJaMU MPOTArOM TPhOX POKIB 3a JOIIOMOT00 (POTONACTOK Ta IMPUCTPOIO
JUTSL HIYHOTO Oa4eHHS MiATBEPANIIO OCOOIMBICTD MTOBEIIHKH JOPOCIUX MIAKaIIB ITPH 3yCTPivi TBAPHH
13 HOBUM 1 He 3HAHlOMUM TpeAMeTOM a0 miaKuHyTor Dkero. [llakanu (mopiBHIHO 3 OopcykamMu abo
JHUCHLIMH) JTy’e OOepekHi 1 HIKOJIHM 3 MEepIIOoro pazy He MiAXOAATh A0 He3HAHOMHX MpeaMETiB YU
moxuBU. HalOinbI «IpyKHIME» 10 HOBOTO € OOPCYKH, MOTIM JIMCHIII, a JIUIIe MoTiM makany. [la-
KaJI1 y HOBUX OOCTaBMHAX Iy)X€ 00EpPEKHO MiIKPaJaroThCs], PUCIBIIHU JI0 3eMJIi HA YOTHPHOX JIaTax.
[IpoTe Mool makany OibII TUIACTHYHI 1 IBUAKO 3BHKAOTH O HOBHUX MPEIMETIB.

Hamu BcTaHOBIIEHO, IO MUCIMBCHKA JUISIHKA POJUHH IIAKalliB CTAHOBUTH BIITKY OuIs 5, a
3rpai makasis 3uMor0 — 10 10 kM2, CBOIO TEPUTOPIO BOHH PErYJIAPHO MITATH i HATIOJNETIMBO BiJc-
TOIOIOTh BiJl UYKHMHIIIB 1 1HIIMX XWKakiB. CaMIli MiIHIMAIOTh 3aJHIO HOTY, O0OPH3KYIOYH CBOEIO
cevero Pi3Hi MpeIMETH 10 MEXI1 JIIJISTHKH, 32 HUMH 4acTo I1e TAaKOXK POOJIATh 1 caMKH (pHC. 5).

[Takamu — ociii 3Bipi 1 HE 3MIHCHIOIOTh CE30HHUX MITpalliid, ajie iHOMII WIYTh JAJIEKO BiJ MOC-
TIHHOTO MICIIS TIepeOyBaHHS B IONIYKaX MOXKUBH 1 3’SIBJIAIOTHCSA B palioHax, J¢ OYB MacOBUM Malix
Xyznobu abo 6arato cHyi0i puOH. B pe3ynbTaTi 3HIKEHHS piBHS BOoAM Ha Ty3TIBCHKHX JIMMaHAX, 3a
OCTaHHI POKU 4epe3 BiACYTHICTh BOZOOOMiHy MiX HopHMM MopeM Ta Ty3mTiBCBKHMHU JMMaHAMU i
3aBISIKH IbOMY — (pOpMyBaHHS HOBHX NUSTHOK CYIIi Ha JIMMaHaX, AKX IIBUAKO IMPOHUKAIOTH
TyJH 1 MOJIOIOTH Ha NTaxiB Ta MixOuparoTh CHyy puoy. Lle ay’xe mo3uTHBHUIT U1 TOMyJIALI] MIaKa-
niB (hakTop, sIKiil Jomomarae ix po3celeHHIO Ta 3aHATTIO HOBUX OioTomiB B [1apky.

3aBIsIKH MOCTIHHOMY H0OOBOMY IEpeMIilleHHIO MakaitiB no Tepurtopii Ilapky Ha makamis 9im-
JISOTHCS iKco0Bi Kitinti. Ha ofHiit ocoOuni Oynu 3HaiineHi kit Buay Ixodes ricinus — 1 camka Ta
2 camii. 3BaKal0UH Ha WMOBIPHICTh 3aXBOPIOBAHHS Ta PO3IOBCIO/DKEHHS CKa3y MM BHIOM XHKa-
KiB, Ha OKPEMHUX peKpeamiiHux AistHKax [lapky HOTpiOHO BUKOPHCTOBYBATH aHTUPAOIYHY BAKIIHHY
JUISL TIEPOpaNIbHOI IMyHi3amii XmKuX, mo i 0yno 3pobiaeHo ['onosHnM ympasniHHsIM Jlepxmpozcmo-
XKuUBCITYX0H B OnechKiit 001 y BepecHi 2020 p. va ninstani [Tapky B ypou. «JleGemiBebkuit mmicy.

XapuyBaHHS HIAKAJIB

[lakan my»e BUTPUBAIHI — TIPH Kapi Ta CIEKH 10 KiTbKa AHIB MOXKE OOXOAUTHCS 0e3 BOAM.
Ha Bojomoi 1iux XmxakiB MU peecTpyBajii 3a iX CHiJJaMH, 31 CTIeLialbHUX CXOBAaHOK Ta 3a JIONIOMO-
roto ¢oromactku Ouns y30epex YopHoro mops ta Ty3miBCHKHX JTUMAaHIB, IIPOTOK, O BOJOIOIB-
KOTIaHOK Ha IIIaHOMY Tiepecuiry Mixk HopauM MopeMm Ta Ty3TiBCbKIMU TUMaHaMH (pHC. 6).
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Puc. 5. Tapa maxasis, sika 3aiiMae AUITHKY Oinst
500ra BOIHO-0ONOTHHX Yrigp Ol JHMaHy
[aranu (caMens IaKajga BU3HAYAE MEXY CBOIX
BOJIOJIIHb CEYCI0, CITIIOM 32 HUM MITKH poOmia i
CaMHIIs).

Fig.5. A pair of jackals occupying about
500 hectares of wetlands near the Shagany estu-
ary (the male jackal marks the limits of its territo-
ry with urine followed by the female doing the
same).

Puc. 6. [lakan Ha BOIOMOi OISt MPOTOKH MikK
numanamu [laranu Ta Manuii Cacuk.

Fig. 6. The jackal at a watering place near a natu-
ral channel between the Shagani and Maliy Sasyk
estuaries.

[akan gyxe XOpOIIHi MUCITHBEIb, 3 A0COTIOTHUM YYTTSIM, CIIyXOM i 30poM. Byxa y HbOro Be-
JIUKOTO PO3MIpY 1 3aBxAM Ha cTopoxi. [Ilakan rocrpozopuil — 3aa51eKy 60auuTh 31001 1 MOCTIHHO
CTSKUTD 32 XapaKTEPOM ITOJILOTY XMKUX ITaXiB Ta CIpHX BOPOH i 3a BCIM, IO MOXKE BKa3aTH HoMY
MicIie TIOKUBH. BiH He I[ypaeThes Majaid, ale BOHA — JIMIIC YaCTHHA 3 YCHOTO, IO TTOTJIMHAE IIEH,
MO>KJIMBO, HaiiBceTHimmMi xmxkak B [lapky. Ilonroroun, makan Bubupae >xepTBy coOi mifg cuy. Hyxe
BIIPaBHO JIOBUTh KOHUKIB, SIIIPOK, )KYKIB, METCJIMKIB, ITyTOJIOBKIB, ab. 3a nanumu M. B. Poxenka
(2005) y IlpuaopHOMOP’i 32 YaCTOTOIO 3yCTpidi B IUTyHKAX IIaKana JoMiHyBanmu ntaxu (56,3 %),
JIeNIo pijle 3ycTpivanucs MUIIONOAiOHI rpusyHu (43,6 %) Ta pemTku 3arudaux tBapuH (37,5 %),
ajie 3a Macor0 BMICTY HAMOULIBIN CYTTEBE 3HAYCHHS MaJld CaMe OCTaHHI. AJie 332 MacOl0 OCHOBHUMU
KOpMaMH IIaKaa SBITIOTHCS TPYIH 3arHOINX TBAPHH Ta MUIIOMOAIOHI TPH3YHH.

Hamu, npotsroM 5 pokiB MOCTIHHUX CIIOCTEPEKEHb Ta JOCHIPKeHb Ha Teputopii Ilapky He
BiIMIU€HO YKOJIHOI 3a[epTOi IIaKaJaMHt BEJIUKOI TBAPHHU — CapHH a00 AUKOI CBHHI, a00 CBIHCHKUX
TBapHUH B cellaX. bisisi BUBOJIKOBOT HOPH IIaKalia Ha MiIaHOMY MEePECHITy Ta Ha CKicbKOMY KypraHi,
HaMU 3apeECTPOBAHO PEITKH 14 BUIIB TBApHH, SKi HAJEkKaTh JI0 ccaBIliB (3 BuaM), nTaxiB (6 BUIIB),
pud (4 Bumm), perrrwmiii (1 Bux): sipka npyaka (Lacerta agilis) — TONOBH ITBOX OCOOHWH; 3a€Ib
cipuit (Lepus europaeus) — OIHa KiHIIBKa, XBICT; DKak Oinmouepeswuii (Erinaceus concolor) — miki-
pa; mamook cipuit (Rattus norvegicus) — depen OJHOI ocoOuwHHW; Mana Oina waruia (Egretta
garzetta) — mip’s; kKBak Monoguii (Nycticorax nycticorax) — KpWio, jJamna, MapTHH 3BHYaiHUH
(Larus ridibundus) — Tpu xprina; MapTHH )OBTOHOTHHU (Larus cachinnans) — T0I0Ba, KPUIIO, JIAIIA
TpHOX OCOOWH; Kymuk Opwxkau (Philomachus pugnax) — n3p00, nanu cemMu ocoOuH; dazaH
(Phasianus colchicus) — mip's camiis; cazan (Cyprinus carpio) — TOJIOBa IBOX 0COOWH; OMYOK 3e-
NeHuyK (Zosterisessor ophiocephalus) — TonoBu 1’siti ocoOuH; kapacek (Carassius gibelio) — To-
JoBa Ta XBicT 1 ocoOuHM; pemTku ApiOHOT pubM, CX0Xk01 Ha aTepuHy (poauHa Atherinidae).
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Puc. 7. Ilakan 3 kedamio-nobaHnoM,
SIKy BiH 3a0paB Bif Beinkoi Oinoi
Yaru.

Fig. 7. A jackal with a mullet, which
he took from a great white heron.

Puc. 8. Mooni miakanu Ha paHKoO-
BOMY IIOJIOBaHHI Ha Oepesi JMMaHy
Maimnii Cacuxk.

Fig. 8. Young jackals on morning
hunt on the shores of the Malyi
Sasyk estuary.

IIpocTexuBIIN YBaXKHO, [IE OIyCTHBCS MTax B TPaBy, adO K MOJIIOIOTH Yarlii, MaKail Tak Maiic-
TEPHO 1 THXO KPaJEThCs JI0 IIBOTO MICIIs, IO iHOJIi BCTUTae CXOMUTH MTaxa Ha 37bOTi a00 BigOHpae y
HBOTO 3M00MY. [HOMI MIaKaTy BAA€ThCS BUXOIHUTH PUOY, SIKa TIOPAHEHA BETMKUMU OLTMMHU YaIlISIMHU,
sSIK, HATIPUKIIA, Ha OTO, [ MIaKai CXOmuB Kedanb-nodana (Mugil cephalus) (puc. 7).

CriocTepe)xeHHS 32 BIUIMBOM IIIAKaTiB Ha THI3AYBaHHS MapTHHA JKOBTOHOTOTO Ta KPsiYKa PidKo-
BOTO (Sterna hirundo), siKi THI3AATHCS HA MPUPONHUX 1 IITYYHUX OCTPOBAX, MOKA3alH, 0 MPH Ma-
IiHHI piBH Boau B Ty3miBCHKUX JTMMaHAaX, 3a MPUIHHU BiICYTHOCTI BomoooMiny (Pyces 2017), oct-
POBH CTalOTh JOCTYITHUMH JUTS IIAKATIB, JIe TI BOHU 3HUIIYIOTh THI3IOB1 KOJIOHIT nTaxiB. Tak crano-
csi B TpaBHi i yepBHi 2020 p., KoM NTaxW Hamarajiucs (GOopMyBaTd KOJOHII Ha O HIX 15 mpu-
POJHUX Ta MTYYHUX OCTPOBAX, 3arajbHOIO muiomniero outenie 100 ra. Takuii HeraTUBHHUI BIUIMB Ia-
KaJIiB Ha BOJHO-OOJIOTHUX NTaXiB BUHUKAE BHACIIIOK PO3LUIUPEHHS TEPUTOPIl 3aBISKH BUCUXAHHIO
JMMaHIB 3 aHTPOIIOT'€HHUX MPHYUH: BIICYTHICTh BOT00OMiHy Mixk HopHuM MopeM Ta Ty3niBchKuMH
JTUMaHAMH Ta BIICYTHICTH CTOKY BOJH B Ty3/iBCHKi JINMAHU 3 MAJIHX PIUOK Ta OAJIOK.

AmHani3 38 mociiIiB MaKaliB, 3aTUIICHUX MaKaJlaMH{ y 3UMOBHH NIEpioJI, CBIAYNTH PO TOMIHY-
BaHHS B TOCIIaX HACTYITHUX BHIIB: MUIIa Kypranuesa (Mus spicilegus) (y 12 mocmigax); momiBKa
nyuHa (Microtus levis, y 15 mocnifgax), mamtok cipuit (Rattus norvegicus, dyepen ABOX ocoOuH B 1
MOCHifl); KicTku Ouuka-3enieH4aka (Zosterisessor ophiocephalus, y TBOX TOCHigax); XOJOJIKa He-
CIPaBXHBOLIOPCTKOTO (Asparagus pseudoscaber, y 20 mociimax); sroam joxa cCpidmascToro
(Elaeagnus commutata, y 5 nocninax); mip’st ropo01enoqionux nraxis (y 6 mociigax).

Sk mokasye ckiax KOpMiB, JOPOCII MIAKalM JUIs CBOTO BUBOJAKY 10OYBasM Ky B Pi3HUX 0i0oTO-
nmax. Ha BIIKpUTHX CTENMOBUX AUISHKAX BOHH BIIJIOBIIOBAJIM MHUIIOBHIHUX TPU3YHIB, DKaKiB, 1HOMI
MOJIOJTHSIK 3aiIlsl, Y MITY9HOMY JlicOHaca/pkeHH1 B JleOeniBcbkoMy JTici — JpiOHUX MTaxiB, MHUIIIO-
NMoAiOHMX TPH3YHIB, iHOAI (azaHiB. Ha mpoTsHkHOMY IMiIIaHOMY MepecuIry i B 3apoCTSX OYepeTy
B3/JIOBXX HBOTO, ITOOJIM3Y 3aTOK i Ha MIUTKOBOASX — MapTHHIB, KyJIHKiB, TAIfoKa CIpOTro Ta IHIIMX
MUIIONOIIOHNX, Yarenb Ta puly. BiaeHp makamu 30UparoTh SATOAH, MiAOUPalOTh MEPTBY CHYIY PH-
Oy, TIOJIOIOTh Ha KOMax, BUKOMYIOTh MOJIBOK 3 Hip (puc. 8). Cyasuu 3 pemrok Oifs Hip, MaKaiu
BHTOJIOBYBAJTH CBil MOJIOIHSK IIEPEBAXKHO MITaXaMH, TPiIOHIMU TPU3yHAMH Ta PHOOI0, HE BUKITIOYHO,
10 1 SAISIMK NITaxiB (3HAMIEHO PEIITKH S€YHOT IKapIynu (hazaHa).
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Puc. 9. [llakanuxa cepen BOAHO-00-
notHux nTaxiB [lapky Ha mimasii
koci muMany Illaranu.

Fig. 9. A female jackal among wet-
land bird on a sand spit in the
Shagany estuary.

VY nepioa CyBOpUX 3UMOBHUX CE30HIB MOMKIJIMBE XMDKAIITBO IIaKaja MO0 CBIHCHKUX TBApHH. AJe
Ha JAHUH 9ac HEeMae XKOJHUX JOCTOBIPHHX MiATBEPKCHb Haaay Ha CBIMCHKUX TBapHH, OKpiM Oa-
nmavqok mucinuBIiB TatapOyHapcbkoro TMP. IHoni makamiB MOXXKHA CIIOCTEPIraTH Ha CTUXIHHHUX
CMITTE3BAIIUIIAX.

Ilo crocyeTbest cepiio3HUX 30MTKIB, AKI HAYeOTO 3aBAAIOThH IIAKaH, CIIiJ CKa3aTH, IO MU Ta-
KuMH (aKkTaMH He BojoziemMo. He 3Hamum mgokasiB ceplo3HUX 30MTKIB, 3aBIaHUX Xymo0i abo nu-
KMM BHJaM TBapuH, aHi 3arpo3 Oiopi3HOMaHITTIO 1 gociiaHuky makanis B Pymynii (Farkasatal
2017). Mix TUM, HasBHICTh JaHHX, 310paHUX Ha TepuTopii [lapky, 1ae HaM MOXIUBICTh CKa3aTH,
IO CYTTEBOTO HETATUBHOTO BIUIMBY HA MOITYJIAMIi TBapWH, SKAMH XapUyIOThCs IIaKajH, HAMH HE
3apeecTpoBaHo. Hampukiana, TaM Jie MOCTIHHO MEIIKAIOTh IAKaId YHCEIbHICTh (ha3aHiB HE HIKYE
HIXK YUCENTbHICTH (Pa3aHiB, Je MIaKalld 3yCTPiUaroTh BUIIAJIKOBO. SIK, HAPUKIIAJ, IOJICHHA YUCEIh-
HICTh Pi3HUX BHIIB BOJHO-0OJOTHUX MTaXiB B MICIAX iX MEIIKAaHHS OIS yrpylnoBaHHS 3 5 IIaKaiB,
HE HIKYa, HDK YUCENIbHICTh MTaxiB Ha 1HIIMX BOAHO-00M0THUX AinsHkax [lapky, ne makanu OyBa-
I0Th BUMAAKOBO (pHC. 9).

Ha ocHoBi Hammx (pakTHUHMX MaTepialiB, MU BBRXXAEMO, 1[0 NEPEBAXKAIOUUMH JKEPTBAMH IIa-
KajiB B Mexax [lapky € mepi 3a Bce MUIIONONIOHI TPU3YHH, puda pi3HUX BB, MOJIIOCKH, SIIIPKH,
IpiOHI BUIM NTaxiB, KOMaxu, sroau pociauH. KoHkypeHTamMu mrakana 3a Dky B [lapky € Gopcyk
(Meles meles), macuus (Vulpes vulpes) Ta eHoT yccypiicbkuil (Nyctereutes procyonoides), 4uceib-
HICTb SIKUX B Mexax [lapky 3HaUHO HIKYA, HIXK YHCEIbHICTD IIaKaliB.

Hopu maxana

VY 2017 p. Hamu BrIepIIe BUSBICHO HOPY IIAKamiB Ha cKihchKkoMy Kyprasi Oiins nmumany [llara-
HU. [1o6mm3y omHOTO 3 BUXOIIB OyaH HasBHI CIITU MOpociuX TBapuH. Y 4epBHi 2019 p. Ha micmi
BOTO TOCENIEHHsS Iakajga peecTpyBanmu ciiau aBox ranarasiB (7Tadorna tadorna). Y uepBHi
2020 poky Tam 3HOBY OyB 3apeecTpOBaHHI BUBOAOK IMakaiiB. Ha me Bka3zyBaiu YHCIICHHI PEIITKA
XKi, SIKy TOPOCIi TBAPUHH MPUHOCWIA MOJIOAHSKY, BITOUTKH CIiIIB, €KCKPEMEHTU JOPOCIUX Ta MO-
JOJHSIKY, a TAKOXK 3HOMKa (oTornacTkoro. Po3mipu BXiHOTO OTBOPY HOPH (EKCIIO3MIIiS HA MiBHIY)
CTaHOBHB ~ 25 X 35 cM (IIMprHA BXiTHOTO OTBOPY IIPHU OCHOBI 1 BUCOTA BXiHOTO OTBOPY).

VY 2018 p. 6ins mumany Manuit Cacuk 0151 HOpH 3 OZHUM OTBOPOM BHSIBJIEHO (DOTOMACTKOIO
oopcyka (Meles meles). Y 2019 p. B 1bOMy camMOMy MicCIli 3apEECTPOBAHO IIAKATIB, SIKi BUBEIH
TpbOX IyHeHaT. Y 2018 pori BUIBICHO HOPY makaia Ourst uMany JKaHTIIeHCHKUA, aje B Hil 0yIo
3apeecTpOBaHO Hapy ranarasis, JOMIO SKUX HAMH HE J0ciikeHo. HacTymHoro poky Tam Oyiu 3ape-
€CTPOBaHI CJIiu OOpCyKa.

Y 2019 p. Takox Oyno BUSBJIEHE IOCEJCHHS IIaKaTiB HA MIIIAHOMY Hepecurry Mix YopHUM
MopeM Ta nuMaHoM Amifeil. Posmipu BXigHOTO OTBOpY cTaHOBMIHU 23 X 38 cM, a ABOX IHIIHX —
23 x 30 cMm 122 x 27 oM (eKcIio3uis Ha MiBACHHHN 3aXi).
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Puc. 10. Iynens maxkana y Bini 611 4-
X Micsi.

Fig. 10. A jackal puppy of about
4 months of age.

bis HOpu BigMiveHi periTky Dki (mip’s mraxiB, Ailipku). [IpuOIM3HO JBOMICSYHOMY Bl IIa-
KaJisiTa BAOWPAIOTHCSA 3 JIITBA 1 MOYMHAIOTH JOCTIHKYBATH MPUIIETITY 0 HBOTO TEPUTOPIiIO, B IIeH Yac
0aTbKH MOYMHAIOTh TOJYBaTH X BIAPUTHYTOIO Dketo. Y Bimi Oinig 4 MicSIIB MOJOAL IIaKalln MOYH-
HaIOTh MOJIOBATH CAMOCTIHHO, CYIPOBOIKYIOUHN Ha TOMIOBAaHHI CBOiX 0aThKiB (puc. 10).

Po3MmHo:xeHHS

[lakanu, sIK MPaBHIIO, MOHOTAMHI, aJie TIOTEHIIHHO MOXYTh OYTH COIIaTbHO THYYKHMH 3aJIekK-
HO BiJ aeMorpadiuii TEHAEHIINA Ta HASBHOCTI MPOJOBOJIbYMX pecypciB. OCHOBHOIO COIaEHOO
OJIMHHMIICIO € TIapa I YaCTWHA HAINAJKIB 3 MOCTIAY MOMEePEIHBOr0 POKY, SKi MOXKYTh 3aJMIIUTHCS Y
0aTBKIBCHKIH Tpymi i gomoMortd BupocTuTH myneHat (Macdonald 1979). Boruu dopmyroTs napu
MaibKe Ha BCE XKHTTS 1 MAIOTh 5K i BOBKH IIEBHY TEPHUTOPIIO, SIKY OXOPOHSIOTh. MexXy CiMeiHOl Te-
pUTOPii caMelh MOCTIMHO MO3HAYAE CeUetO (UB. pHC. 5).

Camku, sIK i caMili, TexX OepyTh y4acTh B MiU€HHI ce4eto CBO€T TepHUTOpii, 1, mepi 3a Bce, Mpo-
TATOM IUTIOOHOTO CE30HY. 3r0JI0OM KOXKHA Mapa IaKaJliB CTBOPIOE HEBEIUKY CIMEHHY rpymy, 0
CKJIAJIAEThCS 3 MAPH, IO PO3MHOXKYETHCS 1 X I[YIIECHST, MPUYOMY B 3rpai MOXKYTh 3aJIMINATHCA 1 ITy-
[IEHATA BiJ TOMEPETHHOTO TIOCTITY, AKi aKTUBHO OIMOMArarTh BUXOBYBATH, FOJyBaTH 1 3aXUIIATH
yteHsT. « [ loMiYHuKNY TOTI0I0Th Pa3oM 3 OaThKaMH, BIAPUTYIOTh IYIEHATaM XKy 1 OXOPOHSIOTH iX
BiJl XM)KaKiB. POIMHY 3 TOMIYHMKAMH MOXYTh 3aXHUCTHTH 1 €KCILTyaTyBaTH TEPUTOPIIO JUISHKU yC-
TMINTHIIE, HK OKpemMa ocoOuHa, abo HaBiTh mapa TBapuH. Y THX CIM'SIX, J¢ € TIOMIYHHKH, BIDKUBAH-
HsI IOTOMCTBA BUIIE, HIXK B CIM'SIX 0€3 HHUX.

TepMiHu pO3MHOXKEHHS TakaliB B [lapky TICHO 3alie)aTh BiJ MOTOJHUX YMOB. AJle, 3a3BHYak,
riH y HIaKaJ'[lB PO3MOYNHAETLCA B KIHHI Cl‘lHH Ha MOYaTKy JHTOIO. TTosiBa NEPHINX MAJIAT PCECTPY-
€THCA BXKC Ha MOYATKY 2160 B Cepe}lI/IHl KBITHH I)Ky I MAJIAIT LITyKae CaMellb, aji€ HeHO}IaJ’IlK Bl}l Hlp,
MH YacTO CIIOCTEPIraliv 1 caMuIlio, sika Oyia Ha moiroBanHi (puc. 11).

Brepmie na teputopii [lapky MONOIHSK IIakaia B KUTBKOCTI YOTHPHOX OCOOHMH CHOCTEpIraiy y
TpaBHi 2016 p. y MacuBi ouepeTy BOJHO-00JIOTSHUX yriab mumany Mammii Cacuk. Y tpasHi 2017 p.
MicCIIeBi MemkaHmi ¢. Pubanbceke nepenamu mo odicy [lapky mymeHs miakana, sike BOHH CIIMaIH
no6nu3y Tepuropii [lapky (puc. 11, b). BHouYi my1ieHs 3HaHIILIIO Y BONbEP] AIPKY 1 BTEKJIO HA BOJIO.

IIpotsirom 2016-2020 pokiB, 3 BECHH Ta JiTa, 3 HAMHU HOCTIHHO PEECTPYBAINCS BUBOAKH IITaKa-
niB. HaitgacTtime peectpyBanu 2—3 MansT, MaKCUMaIbHO — 5 0COOMH. 3a BECh Yac CIOCTEPEKEHb Y
CepeJHbOMY 3yCTpidasiu 2,5 0coOMH MOJIOAHSAKY Ha OAWH BHBOJOK. Ha o. buprogomy B A3zoBo-
Cuacskomy HIIII B cepennboMy 3ycTpidaeTses 2,2 MajiT Ha Hapy AOpOCHuX mmakanis (Jomuid et
al. 2009). Cepen m’siti obiikoBanux HaMu 'y 2020 p. ciMeHHUX IpyH, TPH BUBOAKH OYIIM IPHUBEICHI
Y 3apOCTAX O4YepeTy HEMOJANIK MiliaHnoro nepecuny guMadiB [llarann Ta Manmiit Cacuk, ouH — B
HOpI B CKi(hCBKOMY KypraHi, Iie OJJiH — y YarapHukax JleGeniBChKoro Jicy.
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Puc. 11. [Ilakanuxa Ha morOBaHHI (JIIBOPYY) Ta IYLICHS IIaKaa, miiopaHe MiCIIEBUMH MEIITKAHIAMH (TIPaBOPYY).

Fig. 11. A female jackal on hunting (left) and a jackal puppy picked up by locals near the park (right).

BucHoBku

1. 3a 20 pokiB 3 Hacy, KOJH OyIH 3apeecTpOBaHi IEpIli MIakamyu B yKpaiHncbkoMy [IpmaopHo-
Mop’i, makan nodpe ocBoics B npupoaHux exkocuctemax HII «Ty3miBebki auManuy». s 1boro
Buay B Ilapky Ha CcTENMOBHMX IIJISHKAX, MPUIOPHOMOPCHKOMY Tepecurty Ta B JleGemiBcbkoMy Jtici
HasBHI XOPOIIIi 3aXKMCHI Ta KOPMOBI YMOBH.

2. Ha tepuropii I[Tapky po3MilieHO He MEHIIIe 11’ITH TEPUTOPIAIbHUX yrpyrnoBaHb makaia. Ki-
TBKICTh BUBOJKIB 1 pO3MIpiB 3rpaif makanxa QIyKTYIOE B 3aJISKHOCTI BiJl KIIIMATHYHUX YMOB POKY Ta
PiBHS BOJIM B IMMaHAaX, 10 00YMOBIIIOE JOCTYITHICTD 1K1 Ta XapakTep MOJFOBaHHS XMKaKiB.

3. It BUBEICHHS LYLEHST, OKPIM BIJKPUTHX MPUPOIHUX OI0TOIMIB, 0COOINBO OUEPETIHHUX 3a-
pocTeil BOAHO-00IOTHHX YTi/b Ta yarapHukiB B JleGemiBCbKOMY JIiCi, IIaKajd BUKOPHUCTOBYE BUPUTI
HUM CaMHM HOPH.

4. YucenpHicTp makana Ha Teputopii [lapky Ta npunernux no Ilapky teputopisx y 2020 pori,
csrana 6ing 150 ocobun, T00TO, OyNa BUINOIO, HIX 5 POKIB TOMY B IEpioJi, KOJIH PiBEHb BOAU B JIU-
MaHax OyB Bumuii. lllinpHicTs HacenmeHHs maxkana B [lapky ta Ha cymikHUX 3 [lapkoM TepuUTOPIsX,
cTaHoBUTH He Oinbiie 10 ocobun Ha 1000 ra.

5. IIpoTsirom 1’sITH POKIB criocTepeskens, 3 2015 mo 2020 pp., YUCETBHICTH IIaKkaxa He3HAYHO
3pocTaa 3aBISK{ PO3IMUPEHHIO cyxoAomy Ty3liBChKUX TUMaHIB, Jie paHinie OyiIn MUTHHH, a TAKOX
3aB/SIKM 301UTBIICHHIO IJIOII MII[AHOTO MEPECHITy i JOCTYITHOCTI OCTPIBHUX CHUCTEM, Ha SKUX paHiIlIe
THI3ZMITUCS NITaXH, 1 TAKUM YHHOM 3POCTaHHIO IUIOMI YTi/(b, MPUBAOIUBHUX JIJIS TIOJIFOBAHHS IIAKaJIiB.

6. Ha Teputopii [Tapky B 2010-2020 pp. He criocTepiraerbes pizke 3pOCTaHHS YHCEIBHOCTI I1a-
Kaya 3BHYaifHOro. AJre, 3BaKaroul Ha HMOBIPHICTH 3aXBOPIOBaHHS Ta PO3IIOBCIOMKEHHS €Ii300TiH,
Ha OKPEMHX peKpealifHuX IUITHKax NOTPiOHO BUKOPHCTOBYBATH aHTHPaOIuHy BaKIMHY Ul Hepo-
paybHOT iIMyHI3aIii M’ SICOITHUX TBApHH MPOTH CKa3zy, 10 1 Oyyo ycminHo 3pobdieHo ['onoBHUM y1I-
paBiiaHaM JlepxnpoacnoxuBciyxou B Onechkiit oomacti B BepecHi 2020 poky Ha aistaii [Tapky B
ypounti «JIebemiBCbKH TTicy.

Moasika

ABTOp IIMPO BASYHMI KOJIETaM HAIlOHAJIBHOTO MPUPOIHOTO NMapKy «Ty3IiBChbKI TMMaHU», SIKI HalaBaIH
00y iH(OpPMAIliF0 CTOCOBHO 3YCTpIY IIAKAIIB i CriocTepekeHb 3a HUMHU B Ilapky. Illupa msika Takox
npodeciitnomy ¢poro-Bineooneparopy Amutpy I'myxenpkomy 3a ¢oro Ne 7 (miakai 3 kedasuio).
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Genetic diversity of the free-living population of Przewalski's horses in the Chernobyl Exclusion Zone. —
E. E. Kheidorova, K. V. Homel, M. E. Nikiforov, A.V. Shpak, V.Ch. Dombrovski, M. S. Shkvyrya,
P. E. Schlichting, J. C. Beasley, D. A. Vishnevskiy, Ye. B. Yakovlev. — The present study is aimed at evalu-
ating the genetic diversity, genetic status and the extent of hybridization with the domestic horse for the
Przhevalski’s horse (Equus ferus przewalskii Poliakov 1881) population free-ranging in the territory of the
Chernobyl Exclusion Zone (CEZ) in Belarus and Ukraine. The sample size included 12 individuals (10 sampled
in the Belarusian part of the CEZ and 2 from the Ukrainian part of the CEZ). Ten microsatellites recommended
by the International Society for Animal Genetics for horse genetic status and pedigree determination were used
as markers in this study. The fragment analysis data obtained utilising this microsatellite panel determined that
two individuals from Belarus possess no allelic variants typical for Przhevalski’s horse. Most of the other indi-
viduals presented diagnostically valuable allelic variants. Demographic history analysis for the population did
not indicate any drastic population shrinkage events in the population’s recent history. The studied population is
characterised by heterogeneous population structure with signs of inbreeding (0.21 %), intermediate level of ge-
netic diversity (He = 0.63) and allelic richness (5.15), possesses 16 unique alleles among 2 microsatellite loci
and valuable alleles for loci HMS3 and HMS7 (46.4 and 67.9 % specific alleles for Przhevalski’s horse, respec-
tively). Genetic structure evaluation for the population was performed via Bayesian population structure analy-
sis and factorial correspondence analysis, which indicated the presence of intrapopulation genetic subdivision.
Taking into account the obtained indicators of genetic diversity, we may conclude on the relatively favourable
status of Przewalski’s horse in the exclusion zone with good potential for the long-term existence of the species
population in the wild. In order to minimise inbreeding effects and the risk of a decline in genetic diversity in
the population of Przewalski’s horse of the exclusion zone, as well as to increase the value of this free-living
group to preserve the gene pool of the species as a whole, it is necessary to provide detailed genetic monitoring
of the livestock’s state, as well as develop a regional population management plan, including measures aimed to
minimise the possibility of further hybridisation of wild horses with domestic ones.
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Introduction

Przewalski's horse (Equus caballus przewalskii Poljakov, 1881) has been permanently inhabit-
ing the Chernobyl Exclusion Zone (CEZ) in a state of its natural freedom since 1998 when the Insti-
tute of Zoology of the National Academy of Sciences of Ukraine together with the Askania-Nova
Biosphere Reserve organized the release of animals with lost pedigrees within the framework of the
“Fauna” programme (Fauna: Program 1998) with a significant admixture of the blood of domestic
mares. The success of their reproduction and settlement led to the formation of a self-sustaining
group of free-living Przewalski's horses, which occupied a certain ecological niche in a peculiar and
unique ecosystem of the exclusion zone.
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The Ukrainian side of the CEZ includes up to 130 individuals (Slivinska et al. 2020), the maxi-
mum population estimate of the Belarusian side was about 50 individuals (Dombrovsky pers.
comm.) in 2018. Thus, it may be assumed that the total number of the Przewalski’s horse group in
the region can reach up to 180-200 individuals. At the same time, the cases of repeated movement of
individual groups of animals across the border of states are known. In order to track the real dynam-
ics of the population size and its demography, it is necessary to conduct time-coordinated censuses
of the species in the Ukrainian and Belarusian parts of the CEZ, for which it is promising to use
modern high-tech equipment: webcams, trap cameras, drones, as well as methods for the individual
recognition of animals.

Due to the limited number and isolation of the species population in the CEZ, the issue of study-
ing its genetic diversity with a view of making adequate forecasts related to its long-term develop-
ment and clarifying the current level of hybridity with the domestic horse becomes of particular rel-
evance.

Earlier, we have already published the first genetic data on the polymorphism of the mitochon-
drial D-loop marker of Przewalski’s horse in the CEZ (Kheidorova et al. 2020). It has been shown
that this population is dominated by one haplotype, which has a pronounced genetic distance from
the haplotypes of other descendants of this species from Askania-Nova. This paper demonstrates the
results of the microsatellite analysis of 14 individuals of Przewalski’s horses permanently living in
the CEZ.

Materials and Methods

DNA analysis of tissue samples of Przewalski’s horses with a view of establishing their genetic
status and the degree of hybridity was carried out using standard PCR methods based on the hair
samples of 12 animals collected in 2017-2018 in the territory of the Polesie State Radioecological
Reserve (former inhabited localities: Datiliady, Biarozatika, Viepry, Bielaja Saroka, Dubrovy,
Cichin; the Republic of Belarus) and muscle tissue samples of two Przhevalski’s horses from the
Chernobyl Radiation and Ecological Biosphere Reserve (Ukraine). It is known that the specified
sample contains a hair sample from a herd stallion (PH11_Bel). The characteristics of the samples of
the investigated field material are shown in Table 1.

DNA was extracted from muscle tissue samples using a set of reagents and a standard protocol
of the “ArtBioTech” manufacturer (Belarus). Hair samples were soaked for 5 min in a 2 % solution
of sodium dodecyl sulfate, then rinsed 3 times in the deionized water and dried passively. DNA ex-
traction was carried out using the commercial kit “Art DNA Mini Expert” (ArtBioTech, Belarus)
according to the protocol recommended by the manufacturer, with modifications: to improve hair
lysis, proteinase K (1mg/ml) and DTT (0.1M) were added to all samples. Lysis was carried out at
56 °C overnight. The concentration of obtained DNA preparations was measured spectrophoto-
metrically and ranged from 3 to 27 ng/uL.

Table 1. Characteristics of the field material samples used in the study of the genetic status of Przewalski’s horses

Tabnuus 1. XapakTepucTHKa 3pa3KiB I0JIbOBHX MaTepialliB, KOTPi BAKOPHCTOBYBAIMCA Ul BUBYEHHS T€HETUYHOTO
crarycy kKoHel IIpikeBajibCbKOro

No | Sample Locality Field No |Sample Locality Field material
material
1 PHI1 Bel Belarus, Datiliady hair 8  PH8 Bel Belarus, Bielaja hair
Saroka
2 PH2 Bel Belarus, Biarozaiika hair 9  PH9_Bel Belarus, Datiliady ~ hair
3 PH3 Bel Belarus, Biarozatika hair 10 PH10 Bel  Belarus, Dubrovy hair
4 PH4 Bel Belarus, Biarozaiika hair 11 PHI1_Bel Belarus, Cichin hair
5 PHS Bel Belarus, Viepry hair 12 PHI12 Bel Belarus, Cichin hair
6 PH6 Bel Belarus, Bielaja Saroka hair 13 PH22 Ukr  Ukraine muscle tissue
7 PH7 Bel Belarus, Dailiady hair 14 PH23 Ukr  Ukraine muscle tissue
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Taking into account the specificity of the non-invasive method used for collecting hair samples
and the possibility of isolating non-target DNA from them, verification of the species belonging of
the studied samples of Przewalski's horses was carried out based on the analysis of the mitochondrial
D-loop gene sequences obtained using primers proposed by Wilkinson and Chapman (Wilkinson &
Chapman 1991).

Genetic polymorphism of the population of Przewalski’s horses and the level of their hybridiza-
tion with the domestic horse was studied at 10 microsatellite loci recommended by the International
Society for Animal Genetics (ISAG) for investigating the genetic diversity and pedigree of horses
(Table 2). These primers were previously tested for studying of Przewalski’s horses (Bowling et al.

2003; Breen et al. 1994; 2009 a—b).
The conditions for performing STR-loci PCR are presented in Table 3.

Table 2. Characteristics of 10 microsatellite markers used to study the genetic structure and diversity of Przewalski’s

horse

Tabmuns 2. Xapakrepuctika 10 MiKpocaTemiTHUX MapKepiB, KOTpi BUKOPUCTOBYBAIUCS I BUBUCHHS FCHETHYHOT
CTPYKTYPH Ta Pi3HOMaHITHOCTI KOHs [IpxeBabchkoro

Locus Chro- | Repeat motif Forward primer (with the label Cy5.5 on the Fragment
mo- 5" end) Reverse primer size, bp
some
HMS7 1925 (AC)A(CA) 5’—= CAGGAAACTCATGTTGATACCATC -3’ 167-189
5’ — TGTTGTTGAAACATACCTTGACTGT - 3’

HMS3 9 (TG)(CA)TC(CA)y and 5’ —CCAACTCTTTGTCACATAACAAGA -3>  150-174

(TGR(CARTC(CARGA(CA)s 5 _ CCATCCTCACTTTTTCACTTTGTT - 3’

HTGI10 21 (TG)nu TATC(TG)n 5’ —CAATTCCCGCCCCACCCCCGGCA -3’ 89-117
TTTTTATTCTGATCTGTCACATTT -3’

HMS6 4 (G 5’ — GAAGCTGCCAGTATTCAACCATTG-3"  153-171
CTCCATCTTGTGAAGTGTAACTCA -3’

VHL20 30 (TG)n 5 — CAAGTCCTCTTACTTGAAGACTAG -3’ 89-107
5’ — AACTCAGGGAGAATCTTCCTCAG -3’

CA425 28q18  (GT)a 5’ — AGCTGCCTCGTTAATTCA - 3' 230-250

UCDEQ425 5’ —CTCATGTCCGCTTGTCTC - 3’

HTG4 9 (TG)WAT(AG)sAAG(GA)s 5’ — CTATCTCAGTCTTGATTGCAGGAC -3’ 127-141

ACAG(AGGG)3 5’ — CTCCCTCCCTCCCTCTGTTCTC -3’

ASB2 15921.3 (GT)n 5’ — CCACTAAGTGTCGTTTCAGAAGG -3’ 222-256
-q23 5’ — CACAACTGAGTTCTCTGATAGG - 3’

AHT4 24q14  (AC)AT(AC) 5’ — AACCGCCTGAGCAAGGAAGT -3’ 138-170

5’ — GCTCCCAGAGAGTTTACCCT -3’
AHTS 8 (GT)n 5’ — ACGGACACATCCCTGCCTGC -3’ 128-152
5’ — GCAGGCTAAGGGGGCTCAGC -3
Table 3. PCR temperature and time modes
Ta6muus 3. Temneparypuuii Ta yacoBuit pexxumu [1JIP

Stage Temperature (°C) Number of cycles Time

Pre-denaturation 95 1 cycle 10 min

Denaturation 95 45 sec

Annealing 62—-60 (increment) 10 cycles 1 min

Elongation 72 1 min

Denaturation 95 45 sec

Annealing 60 30 cycles 1 min

Elongation 72 1 min

Final elongation 72 1 cycle 60 min

Hold 4 )
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Genotyping of Przewalski's horses was carried out in the GenomeLab GeXP genetic analysis
system (Beckman Coulter, USA). Fragment analysis data were assessed for genotyping errors (null
alleles, stuttering, large allele dropout) using the Micro-Checker software, version 2.2.3 (Brookfield
1996; Chakraborty et al. 1992). Additional estimation of the null allele frequency was carried out in
Genepop version 4.3 using the maximum likelihood estimation of the null allele frequency (Ray-
mond & Rousset 1995; Rousset 2008). Analysis of the genotypes matching was performed using
GenAlEx v. 6.501 (Peakall & Smouse 2012, 2006). The presence of linkage disequilibrium between
the investigated microsatellite loci was performed in Genepop with default settings. The deviation of
the studied loci from the Hardy-Weinberg equilibrium (HWE) was assessed in Arlequin ver. 3.5.2.2
with default settings (Excoffier & Lischer 2010).

A test for a past sharp decline in the population of Przewalski’s horse was performed using the
Bottleneck 1.2.02 software (Cornuet & Luikart 1996). In this analysis, the two-phase mutation mod-
el was used with default settings. In addition, the data was tested relatively [.A.M. (infinite alleles
model) and S.M.M. (stepwise mutational model). Presence of the statistically significant excess of
observed heterozygosity for the microsatellite loci under study was assessed using the sign test, the
standardized differences test, and the Wilcoxon sign-rank test. An additional assessment of the pas-
sage of the studied population of Przewalski’s horse through the bottleneck was the construction of a
graph of allele frequency distribution in Bottleneck and its comparison with the normal L-shaped
graph corresponding to the scenario of the absence of a sharp decline in the number in the past.

Observed heterozygosity (Ho), expected heterozygosity (He) and fixation index (inbreeding in-
dex) (F) were calculated in GenAlEx. Allelic richness per locus (AR) was calculated in FSTAT
2.9.3.2 (Goudet 1995).

Bayesian analysis of population structure was performed in STRUCTURE version 2.3.4 (Falush
et al. 2003; Pritchard et al. 2000). Analysis parameters in STRUCTURE were as follows: admixture
model, correlated allele frequencies among populations, length of burning period = 100 000, the
number of MCMC (Markov chain Monte Carlo) = 100 000, the number of tested genetic clusters (K)
from 1 to 5, and the number of iterations for each cluster 20. Analysis of the STRUCTURE output to
find the best K was done in Structure Harvester (Earl & vonHoldt 2012). Visualization of the sum-
marizing graph reflecting the proportion of genetic clusters for analyzed individuals taking into ac-
count the best K value was carried out using Clumpak (Kopelman et al. 2015).

As an additional assessment of the presence of genetic heterogeneity for the analyzed popula-
tion, the factorial correspondence analysis was performed in GENETIX v4.05.2 (Belkhir et al.
2004). Data visualization of factorial correspondence analysis was performed in PAST 3.0 (Hammer
etal 2001).

Results and Discussion

The composition of allele loci in the studied part of the Przewalski’s population of the exclusion
zone is shown in Tables 4-5: the HMS3 locus is represented by 7 alleles, HMS6 — by 3, HMS7 —
by 7, HTG4 — by 8, HTG10 — by 4, AHT4 — by 7, AHT5 — by 3, VHL20 — by 6, CA425 — by
4, ASB2 — by 5. The most polymorphic is the HTG4 locus and the least polymorphic are the HMS6
and AHTS loci.

In the article by Breen and coll. (Breen et al. 1994), the allele composition of the selected mark-
ers in Equus caballus and Equus przewalskii is given, which allowed us to determine that the HMS6
locus is fully represented by alleles characteristic of domestic horses (163, 167, 169), and the most
valuable for the studied population of Przewalski's horses are the specific alleles of wild horses in
loci HMS3 and HMS7 (46.4 and 67.9 %, respectively). The incidence of specific alleles in wild
horses was 13.2 % overall as compared to 17.5 % of alleles characteristic of the domestic horse.

It should be noted that fragment analysis revealed two Przewalski’s horses (PH1 Bel from the
former populated locality Datiliady and PH3 Bel from the former populated locality Biarozatika) for
which no allelic variants characteristic of Przewalski’s horse were observed within the studied array
of microsatellite loci.
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However, the overwhelming majority of the studied samples, despite the hybridity at the HMS6
locus, carried valuable alleles of Przewalski's horses at other loci. Comparison of the results obtained
with the data of Bowling (Bowling et al. 2003) showed that the Przewalski's horse population of the
exclusion zone has alleles that are both common with other descendants of horses from Askania-
Nova (15 alleles at 6 loci — HMS6 — 163, 169; HMS3 — 166, 168, 178; HMS7 — 177, 181, 187,
HTG10 — 93, 95, 97; VHL20 — 87, 105; ASB2 — 238, 248) and the unique alleles not known for
horses from other geographic regions, for example: HTG4 — 125, 127, 129, 133, 135, 139, 141,
145; AHT4 — 124, 144, 148, 160, 162, 178, 198.

The search for matching genotypes did not reveal a complete match of those in the sample un-
der study. However, the matching of genotypes was found for all but one locus in two individuals —
PH1 Bel and PH3 Bel.

An assessment performed for the presence of genotyping errors, the frequency of null alleles,
and allelic dropouts showed the signs of null alleles for three loci: HMS3, AHTS and CA425.

Table 4. Composition of 10 microsatellite loci in the population of Przewalski’s horse*

Tabmuns 4. Cxian 10 MikpocaTelTiTHHX JTOKYCiB y OMyIinii koHs [Ip:keBaabcbkoro

Sample | HMS7 | HMS3 |HTGI0| HMS6 | VHL20 | CA425 | HTG4 | ASB2 | AHT4 | AHTS
(167 | (150— | (89— | (153— | (89— | (230- | (127- | (22— | (138 | (128

189) 174y | 117) | 171) | 107) | 250) | 141) | 256) 170) 152)

PHI Bel 181 181 154 154 95 95 163 163 87 107 238 238 129 129 246 246 148 148 134 134
PH2 Bel 181 187 154 172 93 95 167 169 87 107 238 256 0 0 246 248 148 160 134 140
PH3 Bel 181 181 154 154 95 95 163 163 87 107 238 238 125 125 246 246 148 148 134 134
PH4 Bel 179 187 154 178 95 95 163 163 107 107 238 238 129 135 246 246 148 160 134 134
PH5 Bel 181 187 168 172 93 95 167 169 107 107 238 238 127 145 246 246 124 124 140 140
PH6 Bel 179 189 172 172 0 0 0 0 87 105 244 244 129 135 0 0 144 144 134 134
PH7 Bel 187 187 168 172 93 93 169 169 107 107 238 238 0 0 242 246 148 160 134 134
PHS Bel 179 187 168 172 95 97 167 169 87 103 238 238 129 135 0 0 178 198 134 134
PH9 Bel 177 177 172 172 95 97 169 169 87 103 238 238 0 0 246 246 148 160 134 134
PHI0 Bel 179 185 152 152 93 97 163 163 87 103 238 256 129 135 246 246 148 162 134 134
PHI1 Bel 179 185 168 168 91 95 163 167 87 103 240 240 135 139 246 246 148 160 134 134
PHI2 Bel 179 185 152 168 93 93 163 169 87 103 238 238 129 135 246 248 148 160 134 134
PH22 Ukr 169 189 166 170 93 95 167 167 107 111 238 238 133 139 236 246 148 160 146 146
PH23 Ukr 179 185 166 170 95 97 163 163 87 109 240 240 139 141 238 246 148 148 146 146

* Allele sizes found only in Przewalski's horses are bolded; alleles characteristic of domestic horses are highlighted
in bold italics; the rest of the alleles are characteristic of both wild and domestic horses, or there is no data on them.

Table 5. The number of alleles per locus in the Przewalski’s horse population

Tabmu 5. KinbkicTs anenei Ha JTOKyc y momydsnii KoHs [IpkeBanbchKoro

HMS7 HMS3 | HTGIO | HMS6 | VHL20 | CA425 HTG4 ASB2 AHT4 AHTS
(167-189) | (150-174) | (89-117) | (153-171) | (89-107) | (230-250) | (127-141) | (222-256) | (138-170) | (128-152)

n=7 ‘ N=28 | n=7 ‘ N=28 | n=4 ‘ N=26 | n=3 ‘ N=26 | n=6 ‘ N=28 | n=4 ‘ N=28 | n=8 ‘ N=22 | n=5 ’ N=24 | n=7 ‘ N=28 |n=3 ‘ N=28

169 1 152 3 91 1 163 12 87 10 238 20 125 2 236 1 124 2 134 21
177 2 154 6 93 8 167 6 103 5 240 4 127 1 238 1 144 2 140 3
179 7 166 2 95 13 169 & 105 1 244 2 129 7 242 1 148 14 146

181 6 168 6 97 4 107 10 256 2 133 1 246 19 160 7

185 4 170 2 109 1 135 6 248 2 162 1

187 6 172 8 111 1 139 3 178 1

189 2 178 1 141 1 198 1

145 1

* Designations as in previous table.
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An additional assessment of the frequency of null alleles in Genepop demonstrated a high prob-
ability (> 20 %) of their presence for the HMS6 locus, but the obtained value is statistically insignif-
icant (Table 6). For other loci, the frequencies of null alleles are low.

An assessment of the presence of genotypic linkage disequilibrium did not reveal such pairs of
loci in the analyzed data. An assessment of the studied loci for deviation from the Hardy-Weinberg
equilibrium showed the absence of significant (p <0.05) deviation only for 3 loci (HTG10, VHL20,
ASB?2). The presence of loci deviating from the Hardy-Weinberg equilibrium is not in most cases a
basis for excluding loci from the analysis (Selkoe & Toonen 2006). Data on the level of genetic di-
versity and inbreeding are shown in Table 7.

It was found that average indicators of observed heterozygosity are less than those of expected
heterozygosity, but in general both indicators have moderate values (0.52 and 0.63 respectively).
Fixation index value indicates the presence of signs of inbreeding in the studied Przewalski’s horse
population, which corresponds to the obtained indicators of heterozygosity. However, it should be
noted that for 3 out of 9 loci there was a complete absence of inbreeding (loci: VHL20, HTG4 and
ASB?2), and for 2 more loci (HTG10, AHT4) low inbreeding indices were identified. Thus, in order
to conclude on the real level of inbreeding in the studied population, it is necessary to analyze a larg-
er number of microsatellite loci.

The bottleneck analysis of the Przewalski’s horse population from the CEZ did not show the
presence of signs of sharp population decline in the past in the demographic history of the sample
under consideration. The latter can be explained by the limited size of the studied sample and the
small number of involved microsatellite loci. In addition, it is known that the test used may not be
able to determine the signs of sharp population decline in the past due to the low effective size of the
population itself (Hoglund 2009).

Table 6. The frequency of null alleles in the Przewalski’s horse population of the CEZ

Tabmuns 6. YactoTa HynpoBHX anenell y momysnii koneit [IpxxeBanscpkoro B U3B

Locus lNull allele frequency, CI Locus Null allele frequency, CI
HMS7 0.1492 (0.0467...0.3093) CA425 0.2915 (0.1598...0.3866)
HMS3 0.1596 (0.0420...0.3126) HTG4 0.0842 (0.0198...0.2616)
HTG10 0.1279 (0.0000...0.2785) ASB2 0.0000 (No info for CI)

HMS6 0.4449 (No info for CI) AHT4 0.1319 (0.0425...0.2969)
VHL20 0.0000 (No info for CI) AHTS 0.3855 (0.1592...0.6435)

Note. CI — 95 % Confidence Interval, bold type — statistically significant value.

Table 7. Indicators of genetic diversity and the inbreeding level in the population of Przhevalski’s horses of the CEZ

Ta6nuns 7. [Toka3HUKY TEHETHYHOTO Pi3HOMAHITTS Ta PiBHs iIHOpUIUHTY B momyisinii koHel [IpxeBanscbkoro U3B

Locus Ho He AR F

HMS7 0.714 0.814 6.706 0.122
HMS3 0.571 0.804 6.700 0.289
HTGI10 0.615 0.630 3.846 0.023
HMS6 0.385 0.639 3.000 0.398
VHL20 0.786 0.709 5.357 -0.108
CA425 0.143 0.459 3.920 0.689
HTG4 0.818 0.789 8.000 -0.037
ASB2 0.417 0.361 4.746 -0.154
AHT4 0.643 0.673 6.278 0.045
AHTS5 0.071 0.406 2.993 0.824
Average 0.516 0.628 5.150 0.209

Note: Ho — observed heterozygosity, He — expected heterozygosity, AR — allelic richness, F — fixation index.
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Thus, further study involving a large number of individuals and microsatellite markers is re-
quired to verify the result obtained.

Bayesian analysis of the genetic structuring of the Przewalski’s population showed the presence
of an intrapopulation subdivision (Fig. 1). The data obtained indicate the division of the Przewalski’s
horse population of the CEZ into two genetic clusters (K = 2). The first cluster includes individuals
2, 5-14 (PH2 Bel, PH5 Bel — PH12 Bel, PH22 Ukr, PH23 Ukr), while the second one contains
the 1-, 3- and 4th individuals (PH1_ Bel, PH3 Bel, PH4 Bel). The second cluster comprises individ-
uals with genotypes that differ from most other individuals of Przhevalski’s horse from the CEZ.

One of probable explanations for this fact may be the presence of alleles that are non-specific
for Przewalski's horses in them as a result of hybridization with the domestic horse. To the greatest
extent, this characterizes PH1_Bel and PH3 Bel individuals.

Factorial correspondence analysis showed a different picture of the genetic structure of the stud-
ied Przewalski’s horse population (Fig. 2). The presence of two genetic clusters for the considered
population of Przewalski's horse was established. The first one, including all individuals, except for
PH6 Bel, is from the Belarusian part of the CEZ and the second one, consisting of two individuals,
is from the Ukrainian part of the exclusion zone. The presence of PH6 Bel, PH22 Ukr, PH23 Ukr
individuals in the population differing in allele combinations is probably explained by the initial
genetic heterogeneity of imported individuals.
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Conclusion

The data on the genetic analysis performed shows that the Przewalski’s horse population in the
CEZ has a heterogeneous genetic structure with signs of inbreeding (0.21 %) and is characterized by
a moderate level of genetic diversity (He = 0.63; AR = 5.15). The population possesses 16 unique
alleles at 2 microsatellite loci and valuable alleles at HMS3 and HMS?7 loci (46.4 and 67.9 % of
Przewalski’s horse-specific alleles, respectively). The low degree of hybridity with the domestic
horse (the frequency of occurrence of alleles characteristic of the domestic horse is 17.5 %) is bal-
anced by the even distribution of unique alleles of wild horses in the population (13.2 %) and by the
fact that admixtures of the same alleles of the domestic horse are also characteristic of other species
members in other breeding and keeping areas. Taking into account the obtained indicators of genetic
diversity, we may speak about the relatively favorable status of Przewalski’s horse in the exclusion
zone with good potential for the long-term existence of the species population in the wild.

In order to minimize inbreeding effects and the risk of a decline in genetic diversity in the popu-
lation of Przewalski’s horse of the exclusion zone, as well as to increase the value of this free-living
group to preserve the gene pool of the species as a whole, it is necessary to provide detailed genetic
monitoring of the livestock’s state and to develop a regional population management plan, including
measures minimizing the possibility of further hybridization of wild horses with domestic ones.
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MUIIONOAIBHI TPU3YHU YPOUUILA YEPBOHE (JHICTPOBCBHKMUIl
KAHBI1OH): OCOBJIUBOCTI BUJIOBOI'O CKJIAJY TA CTPYKTYPU
YIPYIIOBAHb

Oubra lllTuk, 3Bennciasa Mamuyp

Jlvsigcokutl nayionanvHull ynigepcumem imeri leana @panxa (/lvsis, Yrpaina)

Muroid rodents of the natural landmark “Chervone” (Dnister Canyon): specifics of species composition
and community structure. — O. Shtyk, Z. Mamchur. — We conducted an analysis of populations of muroid
rodents of the Dnister Canyon National Nature Park on the example of the natural landmark “Chervone.” For
the investigation of the muroid rodents, we applied the trap-line method using factory-made live
traps. According to methodology, the traps were located within a homogeneous habitat and four different sites
were studies. Field data collected during 2017 and 2018 (summer and autumn cenuses) in four different habitats
were analysed. The species composition of muroid rodents was investigated in four different biotopes (habitats)
near the Dzurynskiy waterfall: hornbeam forest, pine forest, floodplain of the Dzuryn river, and pasture. The
studied habitats were identified according to the National Habitat Catalogue of Ukraine. During the research,
75 specimens of muroid rodents were caught in 800 trap-nights. We recorded six species of muroid rodents:
Sylvaemus tauricus L., Sylvaemus sylvaticus L., Apodemus agrarius Pallas, Micromys minutus L., Myodes
glareolus Schreber, and Microtus arvalis Pallas. The most numerous species was Syl/vaemus tauricus — 23 in-
dividuals (31 %). The quantity of other species was as follows: Apodemus agrarius (28 %), Sylvaemus sylvati-
cus (17 %), Myodes glareolus (16 %), Microtus arvalis (7 %), and Micromys minutus (1 %). The abundance of
rodents was lower during the summer period compared to autumn, which can be related to the anthropogenic
pressure on the investigated area. In addition, we investigated the sex and age structure of muroid rodent popu-
lations. We discovered that 45 individuals out of 75 were males and 35 were females. Additionally, 63 individu-
als were adults (Ad.) and 12 were juveniles (juv.). To summarise the received data, we calculated the number of
individuals per 100 trap-nights. The abundance of individuals fluctuated from near 3 ind./100 t.-n. (Sylvaemus
tauricus) to 0.125 ind./100 t.-n. (Micromys minutus). The relatively low species diversity of muroid rodents in
the Dnister Canyon National Nature Park could be the result of small areas of insular habitats (separated territo-
ries with relatively similar landscape) and strong fragmentation of the researched area.
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Beryn

Harmionansauit mpupomuuii mapk «J{HICTPOBCHKUI KaHEHOH» 3HAXOAUTHCS B Mexax CepenHpo-
ro IlpunHictep’ss — 1ie perioH, Ae 30cepeakeHa 3HaUHa KUTBKICTh YHIKaIbHUX MPUPOIHUX 00 €KTIB,
SKi ()OPMYIOTH HETIOBTOPHI JaHAmadTH (B HMEpIly Yepry NPHPIYKOBi Ta KaHBHOHHI), [0 HE MAlOTh
aHaJoriB SAK B YKpaiHi, Tak i cBiTi. Ha maniif Teputopii BUIUIAIOTE OCOOIHBUH 3aIUIaBHUNA THII MicC-
nesocTi piuku [uictep (ta fforo mputok). @. M. MinTbKkoB 0XapakTepnu3yBaB 3aIUIaBU SIK «EKOJIOTid-
Hi sx01100m» (MunbkoB 1978). IlinBuieHa 3BOJIOKEHICT Ta MJIOAIOYICTh TPYHTIB POOUTH 3aIlIaBHI
€KOCHUCTEMH OCOOIHMBO MIKABUMH 3 TOUYKH 30y AOCIIIKCHHS 010pI3HOMAHITTSL.

Takox BeTbMHU OCOOIMBHM € IPUPIYKOBHH (a00 CXHMIIOBUIA) THIT MiCIEBOCTI, ¢ JIISTHKH ITOOTH-
3y JI0 pIYKOBMX JIOJMH Ta YaCTKOBO BijiajcHi Bix HuX. CaMe TaKuil THIT MiCLIEBOCTI € JIOMIHYFOUHM
it mpuponHux JnaHamadTie Bcboro Cepemanoro [Ipumaicrep’s ta teputopii HIIIT «/IHicTpoBCH-
kuii KaHbioH» (Jlenucuk 2014).

Munrono/1iOHI TPU3YHU € HEBiJ'EMHUM €JIeMEHTOM OiOpi3HOMAHITTS, 1 TOCIiPKeHHs 010TH He-
MOJJIMBE O3 BHBUCHHS BHJOBOTO CKJIAJy Ta CTPYKTYPH YIPYIOBaHb M€l rpymu TBapuH. [Ipote
¢dayna mumomnonioaux B HIII «/JHICTpOBCHKMIT KaHBHOH» Malike He JOCIIIKEHa.
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Busuenns mikporepiopaynu HIIIT «/lHicTpoBchkuii KaHbiOH» Ta iHImMX 00’ekTiB [13® Tep-
HOMUIBIIMHY IIOBHHHO CIIPUATH BHSABJIEHHIO CyYaCHUX TEHACHIIH PO3BHUTKY TepiodayHH Ta ANHaMI-
KM apealliB, MEXaHi3MIiB PeryJsIlil YuCeNbHOCTI, MOP(HOJOTIYHUX OCOOIMBOCTEH MOMYJIALINA TPU3Y-
HIB Ta po3po01li 3aX0/iB 3 OXOPOHH Ta yIpasiiHHsA Oionoriuanmu pecypcamu (LLtux 2019).

MeTtoro pobOTH € JOCHIPKEHHSI BHJOBOTO CKIIAAy Ta CTPYKTYPH YIpYIOBaHb MHUIIONOIIOHUX
rpu3yHiB ypounmia YepBoHe sk xapakrepHoi Tepuropii HIII «/IHiCTpOBChKHI KaHBIHOH.

XapakTepucTuKa MiClIe3HAXOIKEHHS

JocnipkeHHsT MUIIONOAIOHNX TPU3YHIB MpoBenu B ypounnli «YepBoHe» B Mexax HarioHans-
HOTO Mapky «JIHicTpoBChKHMIT KaHbiiOH». [lapk cTtBopeHo 3 mrotoro 2010 p. Ha turomti 10829,18 ra
(Exonoriunuit macnoprt... 2017). ITapk po3ramoBanuii Ha Teputopii bopmiscekoro (1816,8 ra), By-
ganekoro (3370,01 ra), amimumekoro (5093,43 ra), Monactupuckkoro (548,94 ra) paiionis (cy-
gacHoro YopTkiBchKoro paiiony) TepHONIBCEKOT 00TacTi.

BupoBuii ckiaj Ta MOMIMPEHHS MULIONOAIOHUX IPU3YHIB BUBYAJIM B MEKaX YOTHPHOX Oi0TOMIB
nobmu3y JkypuHcbkoro Bomocmany: y rpadoBomy (G:1.215 CyOkoHTHHEHTaNBHI TpaboBo-Iy00Bi
Jicu), cocHoBoMy (/12.6 AHTpOTOTeHHI XBOMHI JIiCH) JlicaX, Y 3aIUIaBHIA MIASHIN piuku JKypuH
(G:1.111 HoBrosamiaBHi BepOHsKU 3 Salix alba) Ta Ha nacoBui (T2.2.1 PiBHUHHI Ta HU3BKOTIpHI
nacosuia). Knacudikaris ta onuc Teputopiii, Ha SKUX MPOBOIWIN TOCTIIXKEHHs] BUAOBOTO CKIaLy
MUIIOTIONIOHNX TPU3YHIB, y3romkeHi 3 HamionansHuM KatamoroM 6iotomiB Ykpainu (bopcykeBud
et al. 2018). KinbkicTh NaCTKO-IHIB Ha Pi3HUX JOCTIHKYBAHUX AUISTHKAX € MPUONU3HO PIBHOMO.

Puc. 1. Hocnimkeni 6Giotonu ypouniua «depBoHe», B SIKMX MPOBEACHO OOTIKU IPU3YHIB.

Fig. 1. The studied habitats of the natural landmark “Chervone” where rodent censuses were carried out.

IMo3nauenns: a — rpaboswii ic (G:1.215 CyOkoHTHHEHTaNbHI TpaboBO-1y00Bi Jich), b — cocHoBuit (2.6 AHTpo-
MIOTeHHI XBOWHI JTich) Jicax, ¢ — 3arutaBHi AinsgHky piuku Jxypus (G:1.111 JloBrosamnasai BepOusiku 3 Salix alba),
d — macosue (T2.2.1 PiBHUHHI Ta HU3BKOTIPHI TACOBUIIA).
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TakuMm YMHOM, MU OOCTEXHJIM HaWOUIbII TUIOBI OioTonu [IpuaHicTep’s 1 AOCHITUIN BUIOBHMA
CKJIaJl, CE30HHY JUHAMIKy YHCEJIBHOCTI Ta CTATEBOBIKOBY CTPYKTYPY MHUIIONOAIOHUX IPU3YHIB.

Marepiaju i MeTOaH

HalinomwupeHimmumMu MeToJaMH JAOCHIDKCHHST MUIIONONIOHUX TPH3YHIB € BiJUIOBU MACTKAMH,
10 po3MillleHi y JIiHii, aHa/li3 MeJIETOK XWKHUX IMTaxXiB Ta METOJ CIOPYKEHHS JIOBUMX KaHABOK 3
IiHApaMy abo KOoHycaMH. BukopucTaHHS MAacTKO-JIiHIH — MOMMpeHnit MeTox OO0diKy ApiOHHX
ccaBIiB. HaifuacTime BUKOPHUCTOBYIOTh ACTKK THITY 1'epo (1HIIN Ha3BH — ILIamKW) abo pi3Hi Bapi-
aHTH >KMBOJIOBOK («I0JIbChKI», Tumuieea, lllepmana, «ibBiBCbKi») (3aroponuiok 2002). 3aBasku
BUKOPHCTAHHIO KUBOJIOBOK II€ JOCTIIKEHHS MPOBeACHO BiAnoBinHO A0 cT. 19 (IloBomkeHHS 3 1U-
KMMH TBapuHaMH...) 3akoHy Ykpainu «IIpo 3axuCT TBapUH BijJ ®KOPCTOKOTO MOBOKEHH (2006).

Ilig yac gocmigKeHb MAacTKH 3 NPUMAHKOI BHCTABJUIM Y JiHiO mo 25-50 mtyk. Taky jiHiro
3aKJIAJIAF0Th Y MEXaX OJHOPITHOTO 0i0TOIY, TPUMAIOYH MK CYMIKHUMU MACTKaMH BiJcTaHb TpUO-
JIU3HO 5 M. 3a3BWYall MaCTKKM €KCIOHYIOTh 1-3 no6wm. [lepeBipky mpoBOIATH pa3 Ha 100y — BpPAHII.
J1a mpuMaHKM BUKOPHCTOBYIOTh KyOUKH XJ1i0a, oOcMaxeHoro (abo 3MO4YeHOro) y HepadiHOBaHiH
COHANTHMKOBIN oii. Taka mpUMaHKa € yHIBepCaJabHOIO, HAa Hei OJJHAKOBO WIyTh MaiKe BCi BHIU
MikpoMmamMmatiii (3aropoantok 2002).

Martepian 36upamu y 2017-2018 pp. B ypounii YepBoHe modnu3y J»KypHHCEKOTO BOJIOCTIATY
Ha teputopii HIII «/IHicTpOBChKUIT KaHBHOHY (3aIIUIBKAA palioH) Y HAWOUTBIT THIIOBUX 010TO-
nax. J{ms geranpHINIOro AOCTiMXEHHS TepiodayHU BiAJOBU IPOBOAMIN BIITKY Ta BOCEHU. Beboro
3a mepio JociimkeHHs BignpansoBano 800 macTko-1io.

CraTUCTUYHY 3HAYYIIICTh OTPUMAHMX PE3YJIbTATiB OLIHMIN Ha OCHOBI Kputepito Ilipcona Xi-
KBagpaT, y> Lleil MoKa3HUK € OJHUM 3 HalBaXIUBIIINX y CTATUCTHUII, 30KpeMa I epeBipKH TiIo-
TE3H JUIA TIEPEBIPKU pi3HUII B po3noaiiax (lepkau 1977).

Pe3yabTaru
Ce3onna OuHamika YuceabHoCmi y2pynosans MUiono00ionux zpu3yHie

ITig wac 2017-2018 pp. mpoBenu 06ik MutonoAioHux rpusyHiB Bocenu 2017 ta 2018 poky Ta
BIiTKY 2018 poky Ha mocmijkyBaHiid Teputopii. Ilix yac 0oOIKiB MACTKO-JIHISAMH, POBSACHUX Y
YOTUPBOX OioTomax ypouwniia «YepBoHe» BIAJOBHIN 75 0COOWH IIECTH BHJIIB MHUILIOMOAIOHUX TPH-
3yHiB: Sylvaemus tauricus, Sylvaemus sylvaticus, Apodemus agrarius, Micromys minutus, Myodes
glareolus, Microtus arvalis (Tabmn. 1).

UmncenbHICTh TBAPUH BIITKY € HWXKUOIO, HDK B OCIHHIN Iepiof, 1110, KIMOBIPHO, TTOB’SI3aHO 3 aH-
TPOTIOTEHHNM THCKOM, OCKUIBKH TepUTOpis ypouniia «UepBoHe» € peKkpeamiifHoo 30HOI0, a OAWH 3

JOCTIDKYBaHUX O10TOIMB — PIBHUHHE MACOBHIIE MOOJIHM3Y JUTAYOrO Tabopy «Pomarikay aKTHBHO
BUKOPUCTOBYIOTH JJI BUTIACAHHSA XyJIOGI/I.

Tabmums 1. Ce30HHAa AMHAMIKA YUCENBHOCTI MUIIONOAIOHUX TpU3yHIB ypouniia «UepBoHe» B pi3Hi cezonn 2017—
2018 pp. (Tpu cepii BiaIoBiB)

Table 1. Seasonal dynamics of the number of muroid rodents in the natural landmark “Chervone” in different seasons
0f' 2017-2018 (three series of catches)

Bun Ocinb Jlito Ocinp | 3aramom Ocinb Jlito Ociup | B cepen-
2017 2018 2018 2017, % | 2018, % | 2018, % | HBOMY, %
Sylvaemus tauricus 7 6 10 23 26 27 38 31
Sylvaemus sylvaticus 7 3 3 13 26 14 12 17
Apodemus agrarius 8 9 4 21 30 41 15 28
Micromys minutus 0 0 1 1 - 4 1
Myodes glareolus 4 2 6 12 14 9 23 16
Microtus arvalis 1 2 2 5 4 9 8 7

3aranom 27 22 26 75 100,0 100 100 100
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Tab6nuis 2. CTaTeBOBiKOBa CTPYKTypa MUIIONOAIOHNX Tpu3yHIB ypounia «epBoney (aaHi 3a Bci cepii BiIIoBiB)
Table 2. Sex and age structure of muroid rodent populations in the natural landmark “Chervone”

Bik Ta cratp Sylvaemus Sylvaemus Apodemus Micromys Myodes Microtus
tauricus sylvaticus agrarius minutus glareolus arvalis

Ad. 19 10 20 1 9 4

Juv. 4 3 1 0 3 1

Q /3 (oc.) 11+12478 59+843 10Q+1173 09+18 79+548 29+34

/3 (%) 47%+53% 38%+62% 48%+52% 0%+100% 58%+42% 40 % + 60 %

3aramom (oc.) 23 13 21 1 12 5

Cmamego-gikoea cmpykmypa

JlocnimpkeHHs cTaTeBO-BIKOBOI CTPYKTYPU YIPYIOBaHb MUIIOMOAIOHUX IPU3YHIB € HaA3BUUall-
HO B)XITUBUM JJIs1 TPOCITIIKOBYBAHHS KOPEJAIIl MiXk 0COOMHAMH Pi3HUX BIKOBHX KaTEropii Ta cra-
Ted. B X0l mpoBeNeHNX MOCTi/DKEHh MU BUIIIMIIA JBI TPYIH TBapWH 32 BIKOM: MOJIOJI OCOOMHH
(juv.) Ta mopocii (ad.). BusBuiu, mo CHiBBIAHOIIEHHS AOPOCIUX OCOOMH 0 MOJIOJIUX CTaHOBHTH
npubamn3Ho 6:1 (63 oc. 1o 12 oc. abo 84 % Ta 12 % BignosigHo). OTpUMaHi 1aHi MoAaHi y Tab. 2.

KinbKicTh camIiB, BiJUIOBJIEHMX ITiJ 4ac JOCIiIKeHb, Oy/a GUILLION 3a KiIbKICTh camullb: 40 &
Ta 35 Q. 3aranoM CHiBBiIHOLICHHS CTaTel 37I0BJICHUX OCOOMH MHUIIOMOAIOHUX TPU3YHIB CTAHOBHUTh
npubamu3Ho 1:1. Jimst Toro, abu mepeBipuTH, YU OTPUMaHI HAMH PE3YJIbTaTH € JOCTOBIPHUMH, MH
BUKOPHCTAIM HaWOIbIN YHIBepcabHHUIA 3aci® nepeBipku — kputepii [lipcona ¥2. 3rigHo 3 pe3yib-
TaTaMu 0OpaxyHKiB, kpuTepiil (> craHoBuTH 0,333, 0TKe pi3HULA B pO3MOALTIAX € HEICTOTHA.

Taka cuTyallis 9aCTKOBO 3MIiHIOETHCSI B 3aJISKHOCTI Bifi c€30HYy 300py Matepiany. BiiTky Bu-
sy 10 camok Ta 12 caMiiB, 110 MOXKE€ CTAHOBUTH BiJHOIIEHHS Oim3bKe 10 1:1. AJte mij Jac ociH-
HIiX OOJIKIB CITIBBIIHOIICHHS 3MIHIOETBCS 1 cepel] MUIIONOAIOHNX BUsABICHO 21 camuiro Ta 32 cam-
1iB, TOOTO CIIBBIIHOIIEHHS CaMIIiB 0 CAMHIIb CTAHOBUTH 6:4. lle MOXHA MOSCHUTH OUIBIIOIO PY-
XOBOIO aKTHUBHICTIO, TPUTAMAHHOIO JIJIs1 OCOOMH YOJIOBIYOi CTATI.

Kpim TOro, Mu IOCHITUIN CTAaTEBOBIKOBY CTPYKTYpPY YTPYIOBaHb MHIIONOAIOHHUX T'PU3YHIB.
Hns Buny Myodes glareolus crioctepiraeMo HaiOUIBINY Pi3HULIO B CHiBBIIHOIICHHI CaMIliB JI0 ca-
MOK, 1110, HMOBipHO, OB’ 513aHO 3 KOJIOHIAJILHUM CIIOCOOOM JKUTTSI, XapaKTEPHUM ISl IbOTO BHIY.

Oo0rosopenns

B xoni poOOTH MU AOCHTITUIN BUAOBUH CKIIaJ MUMIOMOMIOHUX TPH3YHIB ypouHina «HepBoHe»
Ta OI[IHWJIM PSACHOTY BUSBJICHUX BH[IB. YTPYIOBAHHS BHUSBUIOCS MOHOJOMIHAHTHUM — ICHTPAIb-
HUM BUJIOM € Sylvaemus tauricus, 9acTka MOTO TpaAIUIAHHS cTaHOBUTH NoHas 30 %. CrniBnomiHaHTa-
MU € YOTHUPH BUIH 3 YaCTKOIO y BHOIpI Bix 5 % mo 30 % — Apodemus agrarius (28 %), Sylvaemus
sylvaticus (17,3 %), Myodes glareolus (16 %) ta Microtus arvalis (6,6 %). Onun Bug — Micromys
minutus — € PIAKICHUM, 9acTKa HOTo TpamyIsiHHS Y BHOIpIi cTaHOBUTH 1,6 %.

Jlis OIiHKM PiBHA YMCETBHOCTI BUAIB 3p00JICHO OOPaxyHOK KiTBKOCTI 3700yTHX OCOOMH Ha
100 mactko-mHiB. OTpUMaHi 3HAYeHHsS Jiexarb B Mexax Bim 2,88 oc./100 m.a. (mus Sylvaemus
tauricus) 1o 0,13 oc/100 m.n. (ans Micromys minutus). Bei orpuMani qani nogaxo y Taou. 4.

OkpiM mepepaxyHKy KiTBKOCTI cmiiMaHux ocoOuH Ha 100 macTko-aHIB, MU TOAAaEMO OalbHi
MMOKA3HUKH YHACENBHOCTI (Tabi. 3), BiIOMI sIK «Oal pSCHOTH BUIY», SIKHI MOXKHA 00paxyBaTH 3 4acT-
KH TPAIULTHHS OKPEMOTO BUIY Y 3arajibHiid BuOipIi. HaliBumuii 0an pscHOTH 5 03HaYae, M0 AaHUHA
BHJ € YHCENBbHUM Ha JOCIiKyBaHIH Tepuropii. Y KpaifHii KOJMOHII momaemMo iH(popMamlio mpo
0asi PSACHOTH BHJIIB y Pi3HUX 010TOMAaX, OCKUIBKH YaCTO CIIOCTEPITaeThCs TKIHHI OKPEMHUX BHIIB
MUIIOMIOIIOHNX TPU3YHIB 10 TICBHUX OCEIIHIIL.

3riTHoO 3 HAIMMH pe3yibTaTaMH, NMPEICTaBHUKU BHIY S. tauricus TPAIUIAIOTECSA Yy BIAJIOBax
Haitgacrinre (6an 5). st Bunis 4. agrarius, S. sylvaticus Ta M. glareolus 1ieli TOKa3HUK CTAaHOBUTH
4 Gamu, TOOTO BOHM € B ypouuIli 3BMUaiiHumMu Bumamu. Ilpeacrasauku Bugy M. arvalis Hajaexatb
70 KaTeropii HeuncenbHux (06an 3), a M. minutus — piakicHux (6ain 2).
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Tabnuus 3. 3aranpHa YHCENBHICTD, YAaCTKA TPAIULIHHS BHIIB MHIIONOAIOHUX TPU3YHIB y BHUOipLi, Oan psICHOTH Ta
KinbKicTh ocobuH Ha 100 1/ Ha Tepurtopii ypounia YepBoHe

Table 3. The total number, proportional abundance of muroid rodent species, evaluation of species richness and num-
ber of individuals per 100 trap-nights in the natural landmark “Chervone”

Bun K-16 0¢./100 1. | Yactka y Bubipmi, % | ban psicotn | ban psicHoTH Buay B OioTomax*
Sylvaemus tauricus 2,88 30,67 5 I-5, C-4,3-4,11-4

Apodemus agrarius 2,63 28,00 4 -3, C-3,3-4,I1-5

Sylvaemus sylvaticus 1,63 17,34 4 r4-, Cs-, 3-4, I11-0

Myodes glareolus 1,50 16,00 4 -4, C-4, 3-4, I11-0

Microtus arvalis 0,63 6,66 3 r-o, C-0, 3-0, I1-4

Micromys minutus 0,13 1,33 2 -0, C-0, 3-3, I1-0

3aranom 9,38 100,0

* I' — rpabosuit mic (G:1.215 CyOkoHTHHEHTaIBHI TpaboBo-1y0o0Bi Jich), C — cocHoBuil (/12.6 AHTpomoreHHi
XBOWHI Jicn) nicax, 3 — 3amiaBHi gimstaky piuku Jxypus (G:1.111 dosrosaminasHi BepOHsiku 3 Salix alba), IT —
nacosume (T2.2.1 PiBHUHHI Ta HU3BKOTIPHI MACOBHUILA).

Jlis nopiBHAHHS (payHU MUIIONOAIOHMX TPU3YHIB MU IPOAHATI3yBAJIH 1HII POOOTH, IPUCBSUE-
Hi it TemaTuii (Stetsula e al. 2016; Kanemox 2018). YV tabauii 5 HaBOAMMO JaHi OI[IHKY BiIHOC-
HOT urcenbHOCTI BuaiB Tpu3yHiB s HITI «CkomniBebki beckuam» (JIbBiBchka 06i1.) Ta 113 «Meno-
6opm» (TepHominbepka 0071.).

Ii 06’extu 13D, sx 1 HIIIT «/{HicTpoBChKHIT KaHBHOHY, JIeXKaTh B MeXkax OaceiiHy piuku J{Hic-
Tep, TAKUM YHHOM € MOXKJIMBICTH TIOPIBHSTH BUIOBHIA CKJIAJ] Ta BiAHOCHY YHCEIbHICTH MUIIONOI0-
HUX TPU3YHIB B Pi3HUX YacTHHaX OacelHy. AHami3yrouu myOiikamii, MU IIPOBEIU HMOPIBHAHHS 3a
y3araJlbHeHHM ITOKa3HUKOM — «0ajioM psCHOTH BUAy» (3aroponHtok & Kucemok 2002). Lle uucio
oTpuUMyeMO abo Oesmocepeanbo 3 myoumikamii (Kanemox 2018), abo 3 HaBeAEHOTO BiJICOTKa Tpar-
JISTHHS BUILY y BHOIpIi (3a JaHuMU y mpaili: Stetsula et al. 2016) (tabin. 4).

ITopiBHSHHS TTOKA3aJI0, M0 MA€E MicIle CKOPOUYSHHS BHIOBOTO OaraTcTBa 1o Mipi BiJJIaJICHHS BiJl
neHTpiB OiopizHoMaHiITTS (buroH et al. 1989). 3MeHIIEHHS KiITBKOCTI BUIIB MUIIONOJIOHUX TPU3Y-
HiB BiJIOYBa€ThCA B PALY:

HIIIT «Croniscoki beckuouy > 113 «Medobopuy > HIII «/[nHicmpo6cbKuil KaAHbUOH Y.

Ta6mus 4. Bunosuii ckinaz ta 6anu psSCHOTH MHIIONOAIOHUX IPH3YHIB B okpeMux 00’ ektax [13® Ykpainu B Mexax
Gaceliny p. JlHicTep (3a OpUTiHAIBHUMHM JTAaHUMH Ta JAaHUMU 3 JIiTepaTypH)*

Table 4. Species composition and abundance scores of muroid rodents in some objects of the nature reserve’s fund of
Ukraine within the Dnister river basin (according to original and literature)

Bun ban pscnotu Buny

HIIIT «nictpos- | I3 «Memobopm» | HIII «CxomiBebki

CBKHIT KaHBHOH» Becknan»
Mumak sxoBrorpynuii (Sylvaemus tauricus) 5 5 4
Muax gicoBuit (Sylvaemus sylvaticus) 4 5 3
Mumia nosnboBa (Apodemus agrarius) 4 4 3
Muma xatas (Mus musculus) - 1 1
Muika myroBa (Micromys minutus) 2 1 1
Hopuus pyna (Myodes glareolus) 4 5 4
Hopuris monboBa (Microtus arvalis) 3 2 4
Hopuus niBaiuHa (Microtus agrestis) 1 2
Hopurs migzemua (Terricola subterraneus) - 4 2
Hopurs ripeeka (Arvicola scherman) - 3
Bupais 3arasiom 6 9 10

* B xononti «HIIIT [JHicTpoBchKkuii KaHBHOHY» — OMHUcaHi TyT AaHi mpo ypou. Yepsowne; [13 «Menobopu» Ta HIIII
«CxomiBebki beckunmy 3a naHrMU 3 BiINoOBiTHUX myoikamii (Stetsula ef al. 2016; Kamemtox et al. 2018).
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YOyBaHHS KUIBKOCTI BUIB € 3aKOHOMIpPHUM IO Mipi BiJjlaleHHs BiJ LEHTPY 3 OLIBILIO0 ILIO-
LIEI0 OAHOTUIIHUX MAacHBIB (30KpeMa i JIICOBUX) 1 10 TepUTOPii, AKi 3HaXOAAThCs Aanbuie. Lle 1 mae
Miclie B Hamomy Bunanaky. Kpim toro mis teputopii HIIIT «/IHiCTpOBChKUE KaHBHOH» XapaKTepHE
Te, IO JIICOBI MaCHBH YacTO € 3aTUCHYTHMHU M PIYKOBUX JIOJIMH, III0 CTBOPIOE NMPUPOJIHI (pparMeH-
TauiifHi 6ap’epu. TakMM YMHOM, MU TIPHITYCKAa€EMO, IO BiTHOCHO HEBEJHMKE BHJOBE 0araTtcTBO MH-
IOMOIOHUX TPHU3YHIB, ke XapakTepHe Uil ypounrna Yepone (HIIIT «/IHiICTpOBCHKHIT KaHBHOH)
MOSICHIOETHCS BIJAJICHICTIO BiJ] IEHTPIB O10pi3HOMAaHITTS Ta pparMeHTOBaHICTIO TEPUTOPI.

Iloasiku Ta BUBHAHHS

ABTOp BHUCIIOBIIOE LIHPY MOAAKY HavanbHUKY Binairy Hayku HIIIT «/lnicTtpoBebkuit kansiton» O. K. Bikupuaky 3a
JONIOMOTY 'y BUOOpi HalOIbII TUHIOBUX O10TOMIB I BUBUEHHS €KOJIOTil MUIIONOAIOHUX Tpu3yHiB. OKpeMa BIsY-

Hicts . B. 3aropoHioky 3a miATpUMKY i JONOMOTY B HaIlMCAaHHI Ta pelaryBaHHi CTATTi.
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KYPIAHIEBA MUIIA (MUS SPICILEGUS) HA 3AXITHOMY NNOALJIJII:
EKCITAHCISA HA JIIBOBEPEXKI JTHICTPA

Ouaexcanap Bikupuak

Hayionanvhuii npupooruil napk «/[nicmposcokuii kanvtiony (m. 3aniwyuku, Ykpaina)
e-mail: ol vikirchak@ukr.net

The mound-building mouse (Mus spicilegus) in Western Podillia: expansion on the left bank of the Dnis-
ter. — O. Vikyrchak. — New findings of the mound-building mouse on the left bank of the Dnister in the in-
terfluve of its tributaries—the Dzhuryn and the Nichlava (Chortkiv Raion, Ternopil Oblast)—are described. The
presence of Mus spicilegus was established based on findings of food stocks common for this species in the
form of mounds, which are easy to detect in the field and which can be clearly diagnosed. Both single mounds
and their clusters were taken into account. The specifics of biotopic distribution, formation of food reserves, and
the role in trophic chains of this species under conditions of the studied region are indicated. The mound-
building mouse is one of the few rodent species that maintain a high abundance under conditions of intensive
agriculture, which involves mechanical tillage several times a year and a significant level of chemical use. The
distribution of the studied species is influenced primarily by two factors: the level of agricultural techniques in
agricultural production (arable farming and crop care, quality of harvesting) and the distance from uncultivated
areas. The mound-building mouse usually inhabits agricultural lands with a low level of agriculture (minimal
chemicalization and mechanical tillage). These are lands allocated for private gardening or farming. Such lands
have increased weeds and crop losses during harvesting, which creates a rich food base. After harvesting, such
lands usually do not undergo long-term tillage. Results show that the settlement of arable lands comes from nat-
ural or other uncultivated areas, where the nuclei of populations are concentrated. In autumn, under the above
favourable conditions, population growth is observed in adjacent cultivated lands, where winter food reserves
are formed in the form of characteristic mounds. On large-area crops of monocultures cultivated by large agri-
cultural firms, mounds are usually absent. The level of agro-technical pressure on the same area varies from
year to year. This causes temporary instability in the appearance of mounds. They disappear where anthropo-
genic impact has re-emerged significantly and re-appear where there has been a weakening. The role of the
mound-building mouse in trophic chains and in maintaining regional biodiversity is shown.

Key words: mound-building mouse, Mus spicilegus, expansion, food reserves, habitats, Transnistria.
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Beryn

Mumra kypranuesa (Mus spicilegus) — OIWH 13 ABOX €BPONEHCHKUX MPEACTABHUKIB poay Mus.
Binx cymixxHOr0 BUIY — MUIIN XaTHBOI (Mus musculus) — 1€l BHJ TPAaKTHYHO HE BIPi3HIETHCA 32
MopdosoriuHMu o3HakaMu (Mexoxepud & 3aropomsiok 1989). Ilpote, 1eit BuI 9iTKO Binpi3Hs-
€ThCSI 32 HU3KOK EKOJIOTYHUX 0COOIMBOCTEH, 3aKpiieHux reneTnyHo. Hacamnepen, 11e iforo Bupa-
3Ha, 00JiraTHa eK30aHTPOIHICTh T4 YHiKaJbHA ITOBEIIHKOBA OCOOIUBICTh — BIANITYBAHHSI KOPMO-
BHX 3aIlaciB Ha 3MMY y BUTJISIII 3HAYHHX 32 PO3MipaMH KypraH4HKiB.

3a miteparypaumu ganumu, y 1980-1990-x pokax apean Buny Mus spicilegus na [lomimmi 3aii-
MaB MiBJICHHY YaCTHHY IIbOr0 periony (3aroponuiok & bepezosckuii 1994). B octanHi gecaTupivds
MIPOJIOBXKYEThCS eKcnancis Mus spicilegus y miBHiuHOMY Hanpsmky (CmuproB 2010; 3aropomHiok
2019). Perion Hammx OOCHIIKEHb BifaieHU# Bin Bigomux 3 1990-Xx pokiB KpalHIX TOYOK MicIb
BHSIBIICHHS BHAY Ha 60 KM Ha MiBHIYHHUH 3aXiJl 1 JOTHYHHUN IO MI3HIIIKX 3HAXiOK BUAYy Ha IIpaBo-
6epexoki JlHicTpa.

Merta poboTH — ommHc Ta aHami3 3HaximoK BUILY Mus spicilegus Ha miBoOepexoki JHictpa. Y
IOMY TOBIJIOMJICHHI OTMCAaHO HOBI 3HAXiJKW MHIII KypraHieBoi Ha Tepuropii 3axigHoro I[lomin-
151 — niBoOepesxoki JuicTpa y Mexupiudi ioro mpurok: xypuna ta Hiunasu.
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Marepian

JlocnimpkeHHs NpoBeieHO B Mexax YopTKiBCbKOro paifoHy TepHominbcbkoi 06acTi (32 HOBUM
TEPUTOPIaTbHO-aIMIHICTPATHBHEM YCTPOEM YKpainu). KpiM Toro, HaMu BCTaHOBJICHO TPUCYTHICTD
BHIy B okonuirsix cMT. KoctprmkiBka UepHiBenbkoi oomacti (IIpaBoGepexoks JHicTpa).

HasBHicTh Mus spicilegus BcTaHOBIIOBaJacs HAa OCHOBI 3HaXiJIOK MPUTaMaHHUX JJIs HHOTO 3a-
MaciB KOpMiB y popmi XapaKTepHUX KypraHYHKIB, SKi JIETKO BHSIBUTH Ha MICIIEBOCTI 1 SKi OJHO3HAY-
HO J1arHOCTYIOThCS. J[o yBaru Opanucs sk MOOANHOKI KypraHUUKH, TaK 1 iX CKYIMYeHHS.

Marepianu 11 poOOTH OTPUMAHO y Ipolieci BUKOHaHHA nporpamu Jlitonucy npuponu HIIIT
«JIHICTPOBCHKUII KAaHBHOHY.

Pe3yabTaru

¥V mexax Teproninbcbkoro [IpunHictep's Bu Bliepiie BusBieHo Ha modatky XXI cr. dociin-
HUKU OIHUCYIOTh 3Haxilku KypraHuukiB y 2009 p. Ha nomsax Mmix cenamu Buroma, Komoapibka ta
CunbkiB 3aminmmbkoro paiiony Tepromnitbnwan (CMupHoB & Manuk 2011).

Hamu Boponosk 2012-2020 pokiB KypraHuuku 3adixkcoBani y 17 Toukax. Jedki 3 1ux 3Haxi-
JIOK 3 JI03BOJIY aBTOpA 3TraaHo y HelaBHiX myOumikanisax (3aroponuiok 2019). Bussnenus npunagano
Ha OCIHHI Ta 3UMOBI (32 YMOB BIJICYTHOCTI CHIF'OBOTO TIOKPHBY) Micsili. MicIis 3HaXiI0K TTOKa3aHo Ha
pucyHKy 1 Ta mepemniueHo y Tabi. 1 (HOMepHu TOUOK BiANIOBINAIOTH PsiIKaM TaOJMII).

PeryssipHi 3HaxiKu KypraHYdKiB CBiAdYaTh, IO JaHWW BHJ CTaB 3BHYAHHHM MPEACTAaBHUKOM
MicneBoi ¢aynu. JlitepatypHi nani (CMmupros 2010) 1 Hamra 3Haxifka KypraHueBoi mumi Ha byko-
BHHI Ha MIMPOTAX JOCIIIKYBAHOTO PETiOHY, CBIIYATh MPO MapayeibHe MOLIMPEHHS BUAY i Ha [Ipa-
BoOepexoki JlHicTpa. 3arajaoM aHalli3 CydaCHHX TOYOK BUSBIICHHS BHIY JOKa3y€ aKTHBHY €KCITAHCIIO
Mus spicilegus y IIBHIYHO-3aX1JHOMY HAIPsIMi, IO A€ MiJICTAaBH BBAXKATH ITIIKOM HMOBIPHOIO Has-
BHICTh BU/Iy 3HAYHO MiBHIYHIIIE TOCITiXKEHOTO HAMH PETiOHY.

[IpuunHamMu ycHimHOi €KCHaHCI MU KypraHIeBOl Ha MiBHIY OYEBUAHO CTAJIHM KIIMAaTHYHI
3MIHU OCTaHHIX JIECATHIIITh 1 CIPHYMHEHI HUMHU (2 TaKOX CONiaIbHO-CKOHOMIYHMMH YWHHHUKAMH)
3MIHH Y CTPYKTYpi MOCIBIB CIJIbCBKOTOCIONAPCHKUX KYJIbTYp. ITOTEIUTiHHSA KJIIMaTy Ta 3pOCTarova
apUIU3allis CIPUSUIA MTPOTPECYBAHHIO y PETiOHI YMOB MPUTAMaHHUX CTEIOBIH 30Hi, Jie IICH BH]I €BO-
JIIOLIIOHYBAB 1 10 IKUX HalKpaIie MpUCTOCOBaHHA.

x / _'.l- ‘13 b 1
—?_\_\ KocTpuiieka

YmoBHI No3HaueHHA
Micue 3HaxigKn KypraH4nKis

Puc. 1. Micus susiBnenast Mus spicile-
gus.

Fig. 1. Record localities of Mus spici-
legus.

‘ NirepatypHa eKasiska

- Tepuropii HIMM
"[HICTPOBCLKNIA KaHbIAOH"
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BioTronna npuypoyeHicTh

Muma KypraHieBa — OJWH 3 He0arathbOX BHIIB IPU3YHIB, SKUH MiATPUMYE BHUCOKY YHCEIIh-
HICTh 332 YMOB IHTEHCHBHOTO BEICHHS CLIBCHKOTO TOCIIONApCTBa, IO IMependadae KilbKapa3zoBHid
BIIPOJIOBXK POKY MEXaHIYHUI 00pOOITOK IPYHTY Ta 3HAYHUH piBEeHb BUKOPUCTAHHS XIMIYHHX 3aC00IB
Hamu kypranuuku OysM BUSIBJIEH] y TaKUX O10TOIHUX YMOBAaX:

CTEpHS TiCIIs COi — 5 BUNAJIKIB,

CTepHS MicIs KOJIOCKOBUX 36pHOBUX — 9 BUIAJKIB,

CTepHS MicCIs COHAIHNKAa — | BUNIANIOK,

CTEepHS MicIs KyKypya3u — 1 BUTIANIOK,

0JIe O3UMOT0 PiNaKy Micis KOJIOCKOBUX — 2 BHUIAJIKH,
TOPOJIM MiICOOHI CENTHCHKI rocmoapcTBa — 3 BUIAKH,
IUISTHKA 3 IUKOIO JTy9HO-CTETIOBOIO POCIWHHICTIO — 3 BUIIAJKH.

Ha 3ycTpiyanpHIiCTh KypraH4MKIB 4iTKO BIUTHBAIOTH JBa ()aKTOPH: PIBEHb arpOTEXHIKH BEICHHS
CLITBCHKOTOCTIONAPCHKOTO BUPOOHHIITBA (0OPOOITKY PLILIi Ta JOTIALY 3a IMOCIBaMH, SIKICTh 30Hpaib-
HUX poOiT) Ta BiIgans BiA AUISHOK, IO HE 0OPOOIISIOThCS B3aralli.

3a3Buyail KypraHieBa MHUIIIA 3aCENI0E CUTLChKOTOCTIONAPCHKI YA 3 HU3bKUM PIBHEM arpoky-
IpTypH (MiHIMalIbHA XiMi3allis Ta MeXaHIYHUH 00poOiTOK IpyHTY). Ile 3emui, 0 BUIICH] I Be-
JI€HHsI 0COOMCTOTO MiICOOHOTO TocnoaapcTBa (ropoau) abo dpepmepcbkoro rocnogapeTsa. Ha takux
VTIIISX TiABHUIIEHA 3a0yp’ STHEHICTh Ta BTPATH YPOXKAro IIiJT Yac KHHB, III0 CTBOPIOE OaraTy KOpMOBY
0azy. Ilicis 30MpaHHs yposkaro Taki IUIONI SK MPaBHIIO IOBTO HE 3a3HAIOTH ONepallii 3 MeXaHiyHOTO
00pobiTKy rpyHTy. Hampukian, cKym4eHHs KypraH4yuKiB OyJi0 BHABICHO Ha MiBHIYHUN 3aXiJ Bij
c. XaproHiBii (Tabiu. 1, pagok 6), xe Oynu 3a0yp’siHEH] MUITHKYU TTicIs 30MpaHHS KOJIOCKOBHX 3€p-
HOBHX Ta COI 1 arpapisMu JOMYIICHO 3HaYHI BTpaTH yposxaro (poTo Ha puc. 2).

Ha Benmukux 3a IUTOIICIO MMOCIBaX MOHOKYJBTYP, IO OOPOOJISIOTHCS BEIMKHUMH arpogipMamu,
KypraHYWKH sIK TIPaBHJIO BiICyTHI. Brcokuit piBeHb XiMizallii 3a0e31euye YucToTy MOCiBiB, JOOPOT-
Ha TEXHIKa rapaHTye BiICYTHICTh BTPAT ypoiKalo.

Tabmuus 1. Touku i natu BusiBieHus Mus spicilegus

Table 1. Localities and dates of records of Mus spicilegus

Ne | Micue Koopnunaru [lata BUsBIEHHS

1 ok. c. [Toxims 48.859395° 25.594951°  2015.02.04

2 ok. ¢. Comone 48.816401° 25.640886°  2020.09.23

3 Mix cc. Topceke Ta Comone 48.791723° 25.691739°  2018.11.28, 2018.12.06

4 ok. c. Topceke 48.766987° 25.668323°  2014.10.10

5 c. BopBynunmi 48.795426° 25.737312°  2018.11.10, 2014.08.29, 2016.

6 MiBA. 3aX. OKOJI. C. XapTOHIBII 48.762284° 25.745067° 2020.11.18

7 oK. c. IBane 3onote, yp. CuBynuna 48.704853°25.657850°  2012.10.19, 2015.02.11, 2017.09.19,
2017.12.12

8  wmix cc. I3BuHsY Ta [rymrka 48.710138°25.702765°  2014.10.28

9 MiX cc. J[3BuHsAY Ta Jymmiuceka 48.718161°25.741772°  2018.10.30

10 y3moBx Joporu Ha BinTHHKY c. J[3BuHs4 —  48.692384 25.748064° 2019.11.12

c. benpukisi

11 Bepx spy OGixeBo 48.680614°25.736749°  2013.11.15

12 ok. M. 3amimuku 48.666138° 25.714040°  2014.12.01

13 ok. cmT. KocTpmkiBka 48.640191° 25.696867°  2020.10.01

14 ok. c. ['opozok, niBOpyY JOPOTH A0 yp. 48.636463° 25.855471°  2018.11.03

Kpunnuxu

15  ok. c. HoBocinka 48.723549° 25.950126°  2017.02.19

16  mix cc. yniB Ta UluriBmi 48.651937°25.885120° 2014.11.11

17  ok. c. 303ynuHi 48.597519°25.929741°  2019.11.12

18  ok. c. CunbkiB (CmupHOB & Mamuk 2011)  48°38' N, 25°58' E 2009.10.30
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Puc. 2. Kypran4nk Ha CTepHI IicJIsl KOJIOCKOBHX 3€p-
HOBHUX.

Fig. 2. A mound on a stubble after cereals.

Tax, 6.09.2018 Ha MapmpyTi NPOTHKHICTIO 4,6 KM CTEPHEIO Ha IMOJISIX MICIA KOJIOCKOBHX (TIIie-
HUIIS) Ha MIBHIYHO-3aXITHUX OKOJHMIX c¢. HoBociika moOmu3y sicoBoro macuBy [libpoBa, He3Ba-
KAl Ha HAsABHICTH Ha IMOJIi 3HAYHOI KUIBKOCTI HACIHHSA JI0OOAM Ta MUIIIiI0, IO CTBOPIOIOTH KOP-
MOBY 0a3y s qpiOHUX MHIIOBUIHHUX TPU3YHIB KypraHuuKiB Mus spicilegus He BusBieHo. Ha mpo-
MY K MapIipyTi MOBCIOAHO TPAIUISIINCS HIpKW TOJIBKY 3BHYaiHOI (Microtus arvalis), 3BipKiB TaKOX
CIOCTEpiranu Bi3yaslbHO.

STk BUHATOK MOXKHA BKa3aTH IOSIBY MOCEJICHHS BUY Ha IUIOMIAX O3UMOTO PilaKy IMiciis KOJI0C-
KOBUX 3epHOBHX ( Tabi. 1: psaku 3 ta 5).

PiBeHb arpoTeXHIYHOrO Tpecy Ha OJHY M Ty X IUIOILY KOJHWBAETHCSA BiJ POKY JO poky. Lle
CIPUYMHIOE YaCOBY HECTaOUIBHICTh MOSBU KypraHYMKiB. BOHM 3HHKAIOTH TaM, J¢ aHTPOIOTCHHUIA
BIUIUB 3HOBY CTaB 3HAYHHMM 1 3 SBJISIFOTbCS Tam, Je Oyno mocnabneHHs. Jlo mpukiamy Ha MOJSX
B3JIOBX JOpord JI3BHHSY—beapuKiBIi MacoBOi KUIBKOCTI KypraH4MKiB He Oyiio BHpomopx 2012—
2018 poky. Bocenu 2019 poky 11i 3 IUIOHI MICist 300pY YPOXKar0 JOBrO 3IAIIMIUCS HE PO30paHU-
MH, [0 CTBOPHJIO YMOBH JJIs TIOSIBU TYT mocenenb Mus spicilegus (Tabmn. 1, psgok 10).

IIpocniakoByeThCs 3alEKHICT IUTBHOCTI TOceeHs Mus spicilegus Bif AiSHOK 3 TUKOIO JTyd-
HOIO POCIIMHHICTIO: JIyYHO-CTEIOBUX AUISTHOK Ha KPYTHX CXHJIaX piuKoBUX IoiuH (Teputopii HIIII
«JIHiCTPOBCHKHI KaHBHOHY), IPUIOPOKHIX CMYT, Y3IIICh TOIMO. Ha TakuxX AiNsHKAX HEYTidb TBapH-
HHU MalOTh JIOCTAaTHI KOPMOBI PecypcH , HacamIiepe] HACIHHA TUKHX 3JIaKOBUX. SIK CTBEPIDKYIOTH
JiesiKi aBTOPH, Y BUIIAAKAaX BUKOIIYBAHHS MocesieHHs Mus spicilegus 3HUKa0Ts (AHTOHEIH 2012).

Hecsarku kypranuukis 3Haiineni 2018.12.06 poxy Ha moji 03UMOTO pillaKy, B3IOBXK Joporu be-
pecrok—Ycreuko (Ha BiaTuHKy Bepecrok—Ilicku). Bin aBTONIISIXY 3 MIMPOKOIO 3a0yp STHEHOIO MpPHU-
JIOPOKHBOIO CMYTOI0 KypraHuuku Oynu Briau6 moms Ha 100-300 M, nani — BiACyTHI.

Tabmuns 2. 3anexHICTh 3acCeNeHOCTI AUITHKM OOpOOIIOBAHOTO MMOJS B BiJaii BiJ Kparo HPUPOIHUX JTyYHO-
CTENOBUX HIISHOK B ypod. CuBynuHa moommsy c. IBane 3omore 11.02.2015 p. (Beporo nHa mmomi 50 ra o6mikoBaHO
38 KypraH4HKiB)

Table 2. The dependence of the population of the cultivated field on the distance from the edge of the natural mead-
ow-steppe areas in the Sivulina tract near the village of Ivan Zolote on 11 February 2015 (A total of 38 mounds are
registered on an area of 50 hectares)

Bingnane Bin kpato | Kypranunkie ~ Bignans Bin kparo | Kypranunkis Binnans Big kpato Kypranuunkis

0-10 m 6 81-90 m 0 161-170 m 0
1020 m 8 91-100 m 0 171-180 M 0
20-30 ™ 9 101-110 m 2 181-190 m 0
3040 M 1 111-120 m 1 191-200 m 3
41-50 m 2 121-130 M 0 201-210m 2
51-60 m 2 131-140 m 0 211-220m 0
61-70 m 0 141-150 m 0 221-230 ™M 2
71-80 m 0 151-160 m 0 240 m [0JIbOBA JJOpora
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OTxe, 3aceNeHHs OPHUX 3eMeNb BiIOYBa€eThCA 13 MPUPOAHUX YU IHIIUX HEOOPOOIIOBAHUX JLIS-
HOK, e 30epiratoTbes siipa nomynauiil. Bocenu 3a copusiTAMBUX yMOB, 110 BU3HAYEHI BUIIE, IPH-
PICT MOMyJIALIIN MepeKOYOBYE Ha CyMiKHI 0OpOOIItOBaHI MUISHKH, ¢ (OPMYIOTh 3MMOBI KOPMOBI
3amacy y BUIUIIL XapaKTepHUX KypraHUHKiB.

ToTansHuii nepeBHUnac i TOTaabHE BUKOUIYBAHHSA TPaB HA HEBTIIAX, IO MaJO Micle y paisH-
CBHKO-KOJITOCITHHH Tepio, IMiJpHBaJI0O KOPMOBY 0a3y Ha IMX BaXIMBHX IS TOMYJALIl JTUISTHKAX.
Tomy pizke 3MeHIIIeHHs TIOTOJIIB Sl CBIMCHKMX TBapuH HanpuKiHii XX cT.. — moyatky XXI cr. 6e3-
MEPEYHO CHPHUSIIO TIO3UTUBHOMY TPEH Y TIOIYJIAIIINA MHUIII KypraHIeBoi Ta 11 eKCIaHcii Ha MiBHiY.

Kypranuukm: ckiaj KOpMOBHX 3anacis, 0yAiBHUIITBO

KopMoBi 3amacu mIpeAcTaBieHI HACiHHSAM KyJNbTYpHHUX POCIHMH abo Oyp’sHIB, SIK IpaBUIIO,
1-2 BuaiB HOCTYNHHX y AaHOMY moceneHHi. Tak 2018.11.10 y mocmimkeHOMY KypraHUYHKy Ha TOpo-
nax moonm3sy c. BopBymuHIi 99 % cTaHOBMIN KONOCKH MHIIIO cm30ro Ta 1 % — 3epHa Tpeuxu. Y
noceneHHi Mus spicilegus nobmnu3zy cin Jynis Ta Iutisui o6crexxeni 2014.11.11 xkypranuuku Mic-
THJIA KOPMOBI 3aI1acH MpecTaBieHi HaciHusaM oooau (20 %), HaciHHAM 31makoBuX Oyp’sHiB (60 %),
Kosockamu mmreHuti (15 %) ta 606amu coi (5 %).

SIk BUIHO 13 TaHUX, 10 HaBEJCHI Y Ta0JI. 3, KiJbKICTh BUSBJICHUX BUIAJKIB BUKOPHUCTAHHS Ha-
CIHHS KYJIbTYPHHX POCIUH 1 HAaCIHHS Oyp’sSHIB MPaKTUYHO OJUHAKOBI. OCKIIBKH (OpPMYBaHHS MH-
IIaMH KOPMOBHX 3aIlaciB MOYMHAETHCS BOCEHH, KOJIU 30MpaHHS KOJOCKOBHX 3€PHOBHX Ha ITOJIAX
3aBEpIICHO, TBAPUHHU BUKOPHCTOBYIOTh TY YaCTUHY YPO’Kalo, IO 3AJIMIIAETHCS HA TONI SK BTPATH,
JIOTIOBHIOIOYHM X HaciHHAM Oyp’siHiB. [IpoTe yposkail Mi3HIX KyJabTyp Y mporeci popMyBaHHS KOp-
MOBHX 3aI1aciB BOHU SIBHO 3MEHIIIYIOTb.

ITocninoBHICTE OyIIBHUIITBA KypraHYMKIB BijcTexxeHo BoceHn 2014 poky: * 29.08 Ha roponi B
okol. ¢. BopBynuHIi, mo He 06po0iisiBes y ce30Hi 2014 p., BUsIBIEHO AB1 310paHi 3BipKaMu MOBHIC-
TIO BIIKPUTI KYIIKH KOJIOCKiB mutlito (Settaria glauca + S. lobata) Ta xypsiuoro npoca ( Echinochloa
crus-galli). Bigctanp Mk HUMHE cTaHoBmIa 20 M, po3mipu — 30 x 90 x 50 cm; * 3.09. 10 % noBepx-
HI WX KOPMOBHUX 3araciB OyJu BKPHUTI PO3IMYIICHUM IPYHTOM, [0 HAHOCHUBCS TBAPUHAMH BY3bKUMHU
CMyTaMH BiJl OCHOBU 10 BEpIIMHH KypraHduka; ¢ 7.09 Oyno Bkpuro 90 % moOBepxHi KypraH4HKiB.
OCKUTPKH TPYHT BHHOCHBCSI MAIMMHE TIOPLISIME BiH JOOpe MPOCUXAB IIiJ] COHIEM. Y CYXOMY IPYHTI
KOPMOBI 3aIacH Kpaiie 30epiraroTbesl.

Poan Y JaHIrax ;KuBJICHHSA

CygacHe CUIBCBKOTOCIOAAPCHKE BHPOOHUITBO 3 HOTO IHTEHCHBHUMH TEXHOJIOTISIMH 3a0e3Iie-
Yyy€e BHCOKY YHCTOTY IMOCiBiB. Ha 3HaYHMX TUTOIIAX OpHHMX 3eMeib, ki y [lpunHictep’i 3aiiMaroTh
Maibke 90 % Tepuropii, yepes 1e GopMyIOThCS CBOEPIHI arpoIycTen — TepuTopii, ae OiopisHOMa-
HITTS 3B€JICHE NPAKTUYHO IO HyJsA. KypraHiieBa muia — OAWH 3 HeOaraTboX BUIIB, SKi Y TIEBHIH
Mipi MOXKYTh JonaTh 1eit arpobap’ep. 3a knmacudikaricto B. ['ymas, e — TUNOBHIT CHHAHTPOITHHIA
Bua (I'ynait 2006). Bynyun koncymentamu | mopsiiky BOHH (OPMYIOTH OCHOBY MOSIBY BUIIUX PiBHIB
y TPO(IUHHX JIAHLIOTaX MICIIEBUX EKOCHUCTEM.

Ta6muus 3. KopmoBi 3anacu Mus spicilegus
Table 3. Food stocks of Mus spicilegus

Bun kopMoBHX 3amaciB KinpkicThs BUDAaKiB

Konocku nmennni Triticum aestivum 5
Konocku mumito cu30ro Ta MUIIIO iTanifickkoro Settaria glauca + S. lobata
Komnocku kypstuoro npoca Echinochloa crus-galli

Haciuus no6omau 6inoi Chenopodium album

Bobwu coi Soja japonica

3epHa rpeuku Fagopyrum esculentum

Cim’sinku coHsunuka Helianthus dnnuus

— = WD




78 Oleksandr Vikyrchak

Tak, pu oOcTexeHH] kypranuukis 11.02.2015 p. B ypou. CuBynuHa Ha 6araTbox 3 HUX BHSB-
JICHO €KCKpPEeMEHTH Juca pynoro Vulpes vulpes i xynuni kam'ssuoi Martes foina. Ha ckymueHHSX
KypraHuukiB Mixk cc. Topceke Ta ColOHE TPUMAIMCh KaHIOKM 3BHYaiHI Buteo buteo Ta 3UMHSKH
Buteo lagopus. OnHoudacHO y 1o 30py nepedyBaino 10 9 ocoOuH nux Xmwkux nraxis. Ha mporax i
onopax JIEII, mo iine napanensHo J0pO3i, HA BIITHHKY c. [I3BuHsu — c. benpukiswi, ne Oynu cky-
IMYCHHS KypraH4uKiB, OJHOYacHO o0JikoBaHo 13 kaHiokiB 3BMYaiiHuX. 2014.10.28 Ha CKymYeHHsX
KypraH4uKiB Mix cc. [I3BuH:4 Ta [ymika gexinbka roanH MmojroBana camMka JIyHs rmoiasoBoro Circus
cyaneus. 1li cnocTepexeHHs MiATBEPAKYIOTh BUCHOBOK PO B&KIIUBY POJIb aJBEHTHBHHX BHIIB Y
(hyHKIIIOHYBaHHI MICIIeBUX (DayHICTHYHHX KOMIUICKCIB Ta 1X MOJAIBIIMX 3MiHAX, HA YOMY 3aBXKIH
HarOJIONIYIOTH IPH aHaTi31 dy)opiaHuX BUpiB (3aropoantok 2006).

IMopsiku

ABTOD BUCIIOBIIOE TOIAKY . B. 3aropoaHioky 3a 3ayBaskeHHS IPH MIATOTOBII cTatTTi A0 ApyKy, I1. M. IInomanceko-
My — 3a TOBIIOMJICHHS HEOMyOJIKOBAaHHMX JaHHX Ta MArOTOBKY pHcyHKiB, H.A. CMipHOBY — 3a HaJlaHHA KOTii

crareii.

Jlitepatypa

Antonenp, H.2012. IIpoGiemMHi BHAM MHUIIOBHIMX TI'PH3YHIB
JHinpoBckko-OpiibChKOro IPUPOTHOTrO 3amoBinHuka. /lpa-
yi Tepionociunoi Llxonu, 11: 50-57.

I'ynait, B. 2006. Kinacudikaiiis TBapuH 3a piBHEM iX aganToBa-
HOCTI 10 aHTponoreHHoi Tpanchopmarii cepenosuma. [Ipayi
Tepionociunoi Llxonu, 8: 14-17.

3aropoxuiok, U. B., B. 1. Bepe3zosckuii. 1994. Mus spicilegus
(Mammalia) B dayne [logonuu u ceBepHas rpaHulia apeana
3toro Buaa B Bocrounoit EBpore. 3oonoeuueckuii scypuan,
73 (6): 110-119.

3aroponuiok, 1. 2006. AxsentuBHa Tepiodayna VYkpainu i
3HAUCHHS 1HBa3iil B iCTOPUYHMX 3MiHaX (ayHH Ta Yrpyro-
BaHb. [Ipayi Tepionoziunoi lxonu, 8: 18-47.

Mexokepun, C. B., U. B. 3aropoaniok. 1989. Mopdonoruye-

References

Antonets, N. 2012. The problem species of mouse-like rodents
in the Dnipro-Orilsky Nature Reserve. Proceedings of the
Theological School, 11: 50-57. (In Ukrainian) CrossRef

Gulay, V. 2006. Classification of animals by a level of their
adaptation to anthropogenic transformation of environment.
Proceedings of the Theriological School, 8: 14-17. (In
Ukrainian)

Zagorodniuk, I. V., V. 1. Berezovsky. 1994. Mus spicilegus
(Mammalia) in the fauna of Podolia and the northern border
of its range in Eastern Europe. Zoologicheskii zhurnal, 73
(6): 110-119. (In Russian)

Zagorodniuk, I. 2006. Adventive theriofauna of Ukraine and the
importance of invasions in historical changes of fauna and
groups Proceedings of the Theological School, 8: 18-47. (In
Ukrainian)

Mezhzherin, S. V., I. V. Zagorodniuk. 1989. Morphological,

CKHE, KaPUOJIOTHYECKHE U TCHETHYECKHE PA3IMYUs JOMOBOI
(Mus musculus musculus) i kypranankoBoii (Mus musculus
hortulanus) memmeit. Jomosas monus. MOMIK AH CCCP.
Mocksa, 99-114.

Cwmupnos, H. A. 2010. HoBble cBelieHHsI O paclpOCTPaHEHHH U
9KOJIOTMH KypraHunkoBod Mmbium (Mus spicilegus) Ha Tep-
putopun BykoBuHBL [Ipobremu usuenHs 1 oxopowu mea-
PUHHO20 CBIMY y NPUPOOHUX | AHMPONOLEHHUX eKocUCe-
max. Marepiamn MixaHapomHOi HaykoBoi KOHGepeHI] (M.
Yepuisui, 13 nucromama 2009 p.). dpykApt, UepHisiy, 95—
98.

CwmupHoB, H. A., B. I. Mamuk. 2011. ITepBast Haxoaka Kypras-
yrkoB Mus spicilegus (Mammalia, Rodentia) #a tepputopun
3anasnnoro [ogones. Becmuux 300n02uu, 45 (2): 172.

karyological and genetic differences between house (Mus
musculus musculus) and mound (Mus musculus hortulanus)
mice. House mouse. IMEZH AN USSR. Moskva, 99-114.
(In Russian)

Smirnov, N. A. 2010. New information on the distribution and
ecology of the mound mouse (Mus spicilegus) in Bukovina.
Problems of study and protection of wildlife in natural and
anthropogenic ecosystems. Proceedings of the International
Scientific Conference (Chernivtsi, November 13, 2009).
DrukArt, Chernivtsi, 95-98 (In Russian)

Smirnov, N. A., V. 1. Malyk. 2011. The first find of the mound-
building mouse (Mus spicilegus) on territory of Western
Podolia. Vestnik zoologii, 45 (2): 172 (In Russian)

Zagorodniuk, 1. 2019. Range dynamics in sibling species: facts
and reconstructions for the mammal fauna of Eastern Europe
Theriologia Ukrainica, 18: 20-39. CrossRef


http://terioshkola.org.ua/library/pts8-synantr/pts8-full.pdf#page=15
http://terioshkola.org.ua/library/pts8-synantr/pts8-full.pdf#page=15
https://doi.org/10.15407/ptt2012.11.050
https://doi.org/10.15407/pts2019.18.020

Theriologia Ukrainica, 20: 79-90 (2020)
http://doi.org/10.15407/TU2011

THE SOUTHERN BIRCH MOUSE SICISTA LORIGER (DIPODOIDEA)
IN THE CRIMEA: DISTRIBUTION, HABITATS, SEASONAL ACTIVITY,
AND ABUNDANCE

Igor Evstafiev

Crimean Republican Sanitary and Epidemiological Station (Simferopol, Ukraine)

The southern birch mouse Sicista loriger (Dipodoidea) in the Crimea: distribution, habitats, seasonal ac-
tivity, and abundance. — I. Evstafiev. — The southern birch mouse is a rare and non-abundant species of
small mammals of the fauna of the Crimean Peninsula. Its geographic range has gradually reduced during the
20th century. Initially, the southern birch mouse occupied almost the entire territory of the steppe and foothills
of the Crimea. As the area of virgin and unploughed lands decreased, the species disappeared from most parts of
the peninsula. Whereas the species had been recorded in 11 administrative districts in the middle of the 20th
century, now it is known only in three districts, in two of which is extremely rare. Currently, the southern birch
mouse exists in two isolated populations—a western (Tarkhankut) and an eastern (Kerch)—separated by
200 km of anthropogenic landscapes. Field surveys of small mammals have been carried out on trap-lines for
the past 40 years. In a total of 667100 traps-nights, 144 birch mice were collected. Additionally, remains of
56 birch mouse specimens were found in 16862 pellets of the long-eared owl. The birch mouse population in
the Tarkhankut Peninsula is small (12 specimens were trapped and 39 specimens were identified in pellets), and
its range is largely restricted. The species’ population in the Kerch Peninsula is larger (132 birch mice were
trapped and 17 specimens were identified in pellets of birds of prey) and its range occupies the entire area of the
Kerch Peninsula. Data of long-term epidemiological surveys showed that the ratio of trapped birch mice in the
whole of the Crimea is 0.21 %, whereas their ratio in the steppe zone is 0.29 % at a relative abundance of 0.03
specimens per 100 trap-nights. Birch mice are active from mid-April to mid-November. The peak of activity is
in April, when 49.9 % of animals were trapped. Among natural enemies, the red fox (Vulpes vulpes) can pose a
real threat to birch mice, as well as the long-eared owl (4sio otus) to local micropopulations, especially during
the breeding season. In our opinion, despite the generally low abundance of birch mice in the Crimea and the
fragmentation of its geographic range, extinction does not threatens this species in the peninsula (especially its
Kerch population) under the current management system. Conservation of the southern birch mice populations
in the Crimea requires a detailed study of the species’ ecology, especially of limiting factors.
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Introduction

The southern birch mouse Sicista loriger (Nathusius, 1840) (formerly S. subtilis nordmanni) is
one of the rarest and least studied species of small mammals of the Crimea, which has a fragmented
a highly restricted geographic range isolated from its the mainland part (Tovpinets & Evstafiev
2002, 2005; Tovpinets & Evstafiev 2008; Evstafiev 2015). The same concerns the family Sicistidae
in the whole of Ukraine, where birch mice are one of the rarest and most vulnerable group of rodents
(Zagorodniuk 2015). The steppe birch mouse has been protected since 1994 and it is listed in the
Red Data Book of Ukraine with the status “endangered”. This species is also included into Annex II
of the Bern Convention (Zagorodniuk & Filipchuk 1999). The geographic range of this species in
Europe has gradually decreased and fragmented in recent decades, and the species has completely
disappeared in a number of countries (Bauer 1960; Ham et al. 1983; Petrov 1992; Pucek, 1999;
Cserkész & Gubanyi 2008).

The southern birch mouse is the only species of the family Sicistidae in the Crimea. Earlier,
birch mice from the Crimea had been attributed to the species Sicista subtilis Pallas, 1773 as a sub-
species S. 5. nordmanni (Khodykina 1965; Dulitsky 2001 and others). Due to new approaches to
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species diagnostics, which include not only traditional descriptive morphological methods, but also
genetic, biochemical, and several others, it was possible to revise and clarify the taxonomic position
of this mouse, although scientists from different countries do not share a common view on this topic.

Several authors (Baskevich et al. 2005, 2010; Baskevich & Oparin 2009; Kovalskaya et al.
2011) consider S. subtilis as a complex of various sibling species or semi-species, and currently rec-
ognise 4 subspecies (Shenbrot et al. 1995). Of them, the subspecies S. s. nordmanni (= S. s. loriger)
is distributed in the Crimea and in mainland Ukraine, as well as in Moldova and Ciscaucasia (Rus-
sia) (Pavlinov & Lisovskiy 2012). To analyse the superspecies Sicista “subtilis” and to substantiate
the distinctness of separate species, a number of researchers (Lebedev et al. 2019) conducted genetic
studies, which confirmed the independence of several geographic forms that have different chromo-
some numbers. Based on the obtained data, the distinctness of S. subtilis subtilis (Pallas, 1773),
S. subtilis severtzovi Ognev, 1935, S. trizona (Frivaldszky, 1865), and S. lorigera (Nordmann, 1839)
was substantiated.

Comprehensive studies based on the craniology and biogeography of the superspecies Sicista
(gr. "subtilis") subtilis (Aniskin et al. 2003; Zagorodnik 2005) allow the form S. s. loriger to be con-
sidered as an independent species Sicista loriger, which has 26 chromosomes in the karyotype. We
support 1. Zagorodniuk’s view to recognise the name S. loriger (Nathusius, 1840) as prior for the
steppe birch mouse of the Crimea and an the whole of Ukraine (Zagorodniuk 2009; 2019).

The aim of this work is to revise the geographic range of the southern birch mouse in the Cri-
mea, to analyse the specifics of ecology and habitat preferences of this species, and to explore the
structure of small-mammal communities that include the southern birch mouse.

Material and Methods

The general characteristics of the studied region and the history of small mammal research in
the Crimea were considered earlier (Evstafiev 2015).

The present work is based on materials collected during epizootic field studies of the Crimean
Peninsula by zoologists of the Crimean Anti-Plague Station, CAPS (A. F. Alekseev, V. L. Chirniy,
A. 1. Dulitsky, L. S. Arutiunian, and others) and of the Department of Highly Dangerous Infections
of the Crimean Republican SES, DHDI (M. M. Tovpinets, V. Kyrychenko, and others), with the par-
ticipation of the author who worked at the CAPS in 1980-2001 and at the DHDI from 2001 to the
present, in total for 40 years (1980-2020).

Small mammals were trapped using the standard and generally accepted census and trapping
methods (Kucheruk 1952; Kucheruk & Korenberg 1964; Popov 1967; Instruction ... 1978; Karaseva
& Telitsyna 1996). We analysed the generalized data on trappings of small mammals for the speci-
fied period: in 667100 trap-nights, 69067 specimens of small mammals of 13 species of two orders
(insectivores and rodents) were captured, including 144 specimens of the southern birch mouse.

The pellet method of analysis of the species composition of small mammals based on bone re-
mains (mainly of skulls) is fairly efficient when studying the distribution of rare species in a particu-
lar area (Tovpinets 1998; Tovpinets & Evstafiev 2002; Zagorodniuk, 2015). Thus, the species com-
position, distribution, and number of birch mice collected in pellets of birds of prey in the territory of
Ukraine are considered in the survey by Igor Zagorodniuk (2015). This approach is widely used in
other countries as well (Demeter & Obuch 2004; Cserkész 2007; Cserkész & Gubanyi 2008; etc.).

Our analysis of the modern distribution of rare and protected species of mammals based on the
comparison of trapping data with the data obtained from the study of bird pellets showed that the
trapping localities of rare species (in particular, shrews and birch mice) almost completely coincide
with the places where these animals were found in pellets, and their ratio in the pellets generally cor-
responds to their ratio in natural habitats, i.e. reflects their real portion in communities of small
mammals (Tovpinets & Evstafiev 2002). In total, 16862 pellets of birds of prey were collected and
analysed, in which remains of more than 38256 specimens of rodents and shrews were identified
(species identification was carried out by N. N. Tovpinets).
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Results and Discussion
Chorology of the species in the Crimea
Quaternary deposits from caves and rock shelters of the mountainous and piedmont part of the

Crimea contain numerous the eagle owl pellets with remains of rodents, including those of (steppe?)
birch mice that had already occurred in the peninsula at that time (Birulya 1930; Gromov 1961).

The first survey on the distribution and ecology of the steppe birch mouse in the Crimea was
published by Z. Khodykina (1965) based on materials collected in 1956 to 1962. According to these
data, the range of the "steppe" birch mouse covered not only the steppe belt, but also the piedmont
zone of the Crimea. Single records of birch mice were also reported from the Third and Second
Ridges of the Crimean Mountains. The ratio of the birch mouse among other small mammals trapped
during this study period was 2.58 % (Khodykina 1965).

Later on, under the influence of the ever-increasing anthropogenic pressure (ploughing and rec-
lamation of previously uncultivated lands for the needs of agriculture), there was a decrease in the
abundance of birch mice followed by a significant reduction of its distribution range. While in the
first study period (1956-62) this species was recorded in the territory of 11 administrative districts of
the Crimea from the steppe and piedmont zones, in 1975-1980 the species was recorded only in the
Kerch Peninsula (Lenino Raion), in the Crimean Sivash Region (Sovietskyi, Nyzhniohirskyi, and
Dzhankoy Raions), in the Tarkhankut Peninsula (Chornomorske Raion), and in piedmont areas of
Simferopol Raion (Chirniy et al. 1989; Tovpinets & Evstafiev 2008).

Detailed data on the geography of records of the southern birch mice in the Crimea (date, locali-
ties, coordinates, and habitats) are given in a separate paper (Evstafiev 2020), and here is given only
a brief list of localities, nearby to which southern birch mice were trapped.

1) Chornomorske Raion: Zoriane (1992), Krasna Poliana (1997-96).

2) Lenine Raion (Kerch peninsula): Batalne (1984), Cheleadinove (1990), Doroshenkove (1994),
Heroivske (1985), Hornostaiivka (1987), Kalynivka (2000), Kamianske (1986, 1989, 2006), Krasnohirka
(1986, 2015), Leninske (1980-81, 1985, 1989, 1993, 1996, 2000), Luhove (2012), Marfivka (1981, 1985),
Mysove (1998-99), Novomykolaiivka (2015), Novoselivka (1985), Ohonky (1986), Ptashkyne (1981,
1985-86, 1988), Romanove (1992), Fontan (1981, 1985), Uvarove (1986), Shcholkine (1992), Vulkaniv-
ka (1987, 1989, 1990-91, 1993, 1999), Viaznikove (1991), Yakovenkove (1982, 1985-88, 1990-93),
Yarke (1985-86, 1992-94, 2015), Yeroficieve (1986), Yurkyne (2017).

3) Rozdolne Raion: Kotovske (2020).

Distribution and abundance

Since the 1980s, the southern birch mouse has been represented in the Crimea by two isolated
populations. The western population is located in the far west, mainly in the Tarkhankut Peninsula,
(Figs 1-2), whereas the eastern population occupies the Kerch Peninsula (Figs 3—4). The most ex-
treme (the closest) findings of the southern birch mouse from these populations (near Kotovske,
Rozdolne Raion, E 33.15, N 45.65, in the west and near Kamenka, Lenin Raion, E 35.47, N 42.29, in
the east) are separated by at least 200 km of anthropogenic landscapes, which is an insurmountable
obstacle (in the foreseeable future) for gene flow between the two populations (Evstafiev 2020).

Below we consider the distribution and abundance of the southern birch mouse separately for
each of the two isolated populations. Data on all records localities of the southern birch mice in the
Crimea with reference to coordinates are given in a separate paper (Evstafiev 2020).

The western population, Tarkhankut Peninsula

The western or Tarkhankut population of the southern birch mouse is much smaller than the
eastern one and its range is more restricted. The population is represented in our collection by
12 specimens of trapped animals and 39 specimens identified by skull remains from pellets of the
long-eared owl. The first southern birch mouse was trapped in a forest belt in Chornomorsk Raion, 7
km northeast from Zoryane in early June 1992 on a census line of 100 trap-nights together with a
specimen of the steppe field mouse (Sylvaemus witherbyi).
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TapxaHKyT

Fig. 1. Trapping localities of
southern birch mice of the west-
ern population in the Tarkhankut
Peninsula.

Puc. 1. Micus BWIOBY MiBICH-
) ] HUX MHIIBOK (3aximHa TapxaH-
M 0 P I EESLL T/ 10 % KyTChbKa NOMYIISIis).

Y E P H O E

Four specimens of the southern birch mouse were trapped simultaneously at the end of May
1997 in a forest belt 5 km north of Krasna Poliana. On the same census line, four other species were
also trapped: Crocidura suaveolens (one specimen), S. witherbyi (nine specimens), Mus spicilegus
(one specimen), and Microtus socialis (seven specimens). This indicates a high diversity of small
mammals in this habitat along with their high relative abundance (22 specimens / 100 trap-nights).

At the end of April 1998, 5 km northeast of the same village (Krasna Poliana), six specimens of
the southern birch mouse were trapped at once on one census line exposed in weeds, together with
three other species: S. witherbyi (two specimens), Microtus socialis (eight specimens), and Cri-
cetulus migratorius (one specimens). The relative abundance was also high (17 specimens / 100
trap-nights). The last specimen of the southern birch mouse was trapped in early September near Ko-
tovske, Rozdolne Raion on unploughed land on a line of 50 traps. This locality is only a few kilome-
tres far from the border of Chornomorsk Raion.

The obtained data show a clear tendency to aggregated distribution of the southern birch mouse
despite its low general abundance. This is eloquently indicated by the fact that during the study car-
ried out in Chornomorsk Raion, 1016 specimens of small mammals were trapped in 17400 trap-
nights, of which 11 specimens belonged to the southern birch mice (1.08 % of the total number). In
Rozdolne Raion, 1471 specimens were trapped in 16825 trap-nights, including only one southern
birch mouse (0.07 %).

Data obtained by the pellet method on the state of the western population of the southern birch
mouse are presented in Fig. 2 and Table 1.

A comparative analysis of record localities of the southern birch mouse by trapping (Fig. 1) and
the collecting localities of owl pellets with remains of the species suggests a wider distribution of the
southern birch mouse in the studied area (Table 1). In particular, it seems that the westernmost bor-
der of the species’ range lies in vicinities of Olenivka, where in 1983 remains of 11 specimens were
found in nine pellets, i.e. 50 % of their total number. This may indicate the existence of a southern
birch mice settlement nearby to Olenivka.

Interesting are the finds of southern birch mice in Saki Raion. In Dobrushyno, two birch mice
were found in one pellet, and tree specimens were found in another pellet, which may also indicate
the existence here of a settlement of this rodent.
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Fig. 2. Collecting localities of pellets
of the long-eared owl with remains of
the southern birch mouse (western
population, Tarkhankut Peninsula)
(circles — pellets without birch mouse
remains; triangles — pellets with
birch mouse remains).

Puc. 2. Micug 300py neneTox Byxaroi
COBHU, B SKHX BHSBJICHI KICTKOBI 3a-
JIMIIKA CTEMOBOi MHUIIIBKM (3aximHa
TapxaHKyTChbKa TOMYJIALis) (KpyKed-
KA — MHUIIIBKY B IEIeTKaX He BHUSB-
JICHI; TPUKYTHUKA — Y TIEJICTKaX BU-
SIBJICHI OCTaHKU CTCTIOBUX MHIIIBOK).

Table 1. Analysis of owl pellets

Tabmums 1. AHami3 meneTok ByXaToi COBH

Administrative districts

Number of collecting
localities of pellets”

Number of collected
pellets™

Number of animals
in pellets™

Chornomorske Raion
Pervomaiske Raion

11/3(27.3 %)
11/2(18.2 %)

967 /9 (0.93 %)
1677 /2 (0.12 %)

2016 /13 (0.64 %)
355772 (0.06 %)

Saky Raion 9/1(11.1 %) 933 /2 (0.21 %) 2279 /5 (0.22 %)
Rozdolne Raion 7/1 (143 %) 462 /1 (0.22 %) 1042 /2 (0.19 %)
Total: 38/7(18.4 %) 4039 /14 (0.35 %) 8894 /22 (0.25 %)

Note. Data in columns are given in an order as follows:

* number of trapping localities / number of localities with southern birch mice (proportion of the latter, %);
** number of pellets collected / number of pellets with southern birch mice (proportion of the latter, %);
*** number of animals in pellets / number of southern birch mice in pellets (proportion of the latter, %).

The evaluation of records of southern birch mice in pellets in Pervomaiske Raion (one find
nearby to Susanino and another find near Kormove) and Rozdolne Raion (two specimens in one pel-
let from Serebrianka) should be more careful. Such single findings of the species in pellets could be
accidental drifts, even significantly remote areas.

Firstly, all pellets were collected not in the breeding territory of long-eared owls, but in their
wintering places, where the absolute majority of them are migrants from neighbouring, more north-
ern regions of mainland Ukraine (in some wintering aggregations we counted up to a hundred or
more individuals of both sexes).

Secondly, such wintering groups form gradually, and before their final formation, owls move
for significant distances, sometimes tens of kilometres per day. Such local migrations are related to
foraging and search for daytime shelters. Thirdly, the southern birch mouse is a hibernating species
and active only during the warm season. Consequently, only the last weeks of the species’ activity
coincide in time with the arrival of owls for wintering and their active search flights over the territo-
ry. Therefore, southern birch mice could be caught in one place, but their remains in pellets could be
found tens of kilometres away. Respectively, single records of birch mouse remains in pellets of
birds of prey cannot serve as basis to delineate the boundaries of the species’ range, especially when
analysing pellets of wintering groups of the long-eared owl.

An interesting fact should also be emphasised: in each of three pellets of the long-eared owl,
two birch mice were found, as well as three and four specimens in two other pellets, respectively.
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That is, 13 of 22 specimens (59.1 %) are not single records, which may indirectly indicate that
they tend to form family groups or other types of aggregations (as mentioned above), although some
sources (Flint 1960; Tsvetkova 1978, and others) indicate solitary lifestyle.

The eastern population, Kerch Peninsula

The Kerch Peninsula is one of the most well-studied territories of the Crimea. Over the years of
research, 16266 specimens of small mammals were trapped in 154340 trap-nights. However, the ter-
ritory of military training grounds created during the Soviet era—one in the northeast and another
one in southwest of the peninsula—has remained unexplored and no data on small mammals, includ-
ing the southern birch mouse, are available from these territories.

The population of the southern birch mouse in the Kerch Peninsula is more abundant and stable
compared to the western one, as evidenced by the larger number of records (Fig. 3).

In the Kerch Peninsula, pellets were collected in 17 localities. In 3435 pellets, 7849 specimens
of small mammals belonging to eight species were identified. The southern birch mouse (17 speci-
mens or 0.22 % of all identified animals) was found in 12 pellets (0.35 % of collected pellets) from
five localities (29.4 % of collecting localities). At the same time, seven pellets contained one speci-
men of the birch mouse, and five pellets contained two specimens each.

Frafoska
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Fig. 3. Trapping locali-
ties of the southern
birch mouse in the
Kerch Peninsula in
1980-2020.

Puc. 3. Micus BimioBy
MHIIIBOK Ha TepUTOpil
Kepuencbkoro m-a 3a
miepiox 1980-2020 pp.

taop 3 Tpumonciii

Fig. 4. Collecting local-
ities of pellets in the
Kerch Peninsula in
1980-2020 (circles —
pellets without remains
of birch mice; triangles
— pellets with remains
of birch mice).

Puc. 4. Micus 300py
nenetok Ha KepdeHch-
KoMy m-Bi y 1980-2020
Sy’ : . 8 - pp.: KoNla — MHIIIBKH B
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! TPUKYTHUKHA — B TIEJIE-
TKax BUSABIICHO PELUTKU
MHUIIIBOK.
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The analysis of pellets with remains of birch mice showed that each pellet contains three to sev-
en specimens of various species.

In particular, 14 specimens of Microtus socialis were found in eight pellets, five specimens of
Mus spicilegus in five pellets, 11 specimens of Crocidura leucodon in three pellets, and three speci-
mens of both Sylvaemus witherbyi and Crocidura suaveolens in two pellets.

The data obtained on the chorology of the southern birch mouse in the Kerch Peninsula shows
that the species is widespread here, although not abundant. According to the data of long-term stud-
ies, birch mice were registered on 89 of 1763 trap lines (5.01 %). Of the 16266 small mammals
trapped, 132 were identified as birch mice (0.81 %). The long-term average estimate of the species’
relative abundance in the Kerch Peninsula is 0.09 specimens / 100 trap-nights.

The steppe birch mouse is characterised with a sporadic distribution within its range represented
by local spots with a relatively high abundance despite a relatively low general abundance (Flint
1960). Apparently, the birch mouse is also distributed extremely unevenly in the Crimea, even with-
in the two isolated populations, where the species are found in settlements with a small area and in-
creased abundance and density. These spots are basically reserves for the species, as well as refugia
from unfavourable weather cataclysms. This is indirectly confirmed by the presence of several birch
mice in a single pellet of the long-eared owl despite its low general abundance, as well as by cap-
tures of several specimens of the species on a single trap line.

Ecology of the southern birch mouse in the Crimea

Seasonal activity

Most southern birch mice are active from April until mid-October. The southern birch mouse is
a hibernating species, therefore, with the onset of stable cold weather it hibernates for about
six months in average (Flint 1960; Khodykina 1965; Tsvetkova 1978; Shenbrot et al. 1995).

In the Crimea, most birch mice leave their winter shelters in the second half of April and begin
to feed actively and reproduce. It was in April that we caught 71 birch mice, which is 49.9 % of their
total number. This indicates their maximum activity associated not only with foraging, but also with
searching for sexual partners.

From the middle of the summer, the activity of birch mice gradually decreases and only
23 specimens (16.0 %) were trapped in early autumn (mainly in September). The last active speci-
mens of the steppe birch mouse were trapped in mid-October (two specimens or 1.4 %).

However, it is necessary to mention the capture of four southern birch mice in January 1987 and
1989 in the Kerch Peninsula. In the first case, three specimens were caught in a virgin area near Vul-
kanovka (E 35.94, N 45.14) and one specimen near Kamenskoe (E 35.47, N 45.29) in the second
case, also in a virgin area. Accurate meteorological data on weather conditions of these trapping lo-
calities have not been, although archival data of the nearest meteorological stations indicate that
short-terms warmings had occurred in the Kerch Peninsula during the period of surveys. The average
daily temperature on some days reached + 3—4 °C, whereas the daytime average temperature was
+ 8-9 °C. At the same time, it is known that in sunny days the air temperature near the surface and
of the surface layer of the soil and litter in well-protected microhabitats can warm up to + 12—15 °C
and higher.

What made the steppe birch mouse not only wake up, but also remain active until the evening
air temperature drops (in winter, traps were usually set at 13 to 16 pm) remains unclear. At the same
time, the birch mice were not only active, but were also feeding as they were caught in small Gero
traps with standard bait (1 x 1 cm pieces of white bread flavoured with vegetable oil).

These facts clearly conflict with all literature data known to the author, since cases of interrupt-
ed hibernation in the southern birch mouse have never been mentioned. It is possible that this phe-
nomenon observed in the Crimea is related to the long snowless and frost-free periods, which can
result in an increased consumption of accumulated fat reserves forcing the animals to leave their
wintering shelters and forage for nourishment.
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Population size and abundance

Long-term trends of population dynamics of the southern birch mouse in the Crimea cannot be
analysed due to the scarcity of census data. The number of trapped specimens is presented in Fig. 5.
The graph shows that in 1985 to 1993 birch mice were trapped regularly not as single specimens, but
in a number of up to 10 or more specimens (maximum 21 specimens in 1985 and 22 specimens in
1986).

A more objective picture of the real number of birch mice in nature is given by calculating their
relative abundance. At the same time, we completely excluded from the calculation the data of those
catches that were carried out from mid-October to mid-April, i.e. the time when southern birch mice
are inactive and hibernate in wintering nests. The graph in Fig. 6 demonstrates that the dynamics of
relative abundance of small mammals in general and of the southern birch mouse does not coincide
and changes differently (correlation coefficient » = -0.1), which is due to several reasons.
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Fig. 5. The number of specimens of Sicista loriger trapped in consecutive years.
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Fig. 6. Relative abundance (specimen / 100 trap-nights) of small mammals and birch mice Sicista loriger in consecu-
tive years (excluding years when steppe birch mice were not trapped).

Puc. 6. Bignocua uncensHicTs (oc. / 100 ./H.) npiOHUX ccaBIiB i MUIIIBOK Sicista loriger, 3a pokamu (Ha rpadiky He
BiJOOpakeHO JaHi JUIs POKiB, B sIKi MUILIBKU OYIIH BiICYTHI y 300pax).
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On the other hand, the correlation analysis of long-term population dynamics of separate species
revealed a positive correlation between the dynamics of Sicista loriger and Cricetulus migratorius
(r=+0.59), Sylvaemus witherbyi (r = +0.55), and Mus musculus (r = +0.49), as well as a negative
correlative between Sicista loriger and Mus spicilegus (r=-0.71) and Crocidura leucodon
(r=-0.12).

Natural enemies

As the results of the study of birch mice in the Crimea showed, 144 specimens were caught dur-
ing long-term epizootological surveys and 39 specimens were identified by bone remains extracted
from pellets of the long-eared owl (A4sio otus), which is 21.3 % of the total number of recorded birch
mice. At the same time, the ratio of pellets containing birch mice was only 0.15 % of their total
number in the Crimea (26 of 16862 specimens), while in the Kerch Peninsula it reached 0.35 %
(12 of 3435 specimens) of those collected here in the peninsula. The ratio of trapped steppe birch
mice to the total number of all small mammals identified in pellets was 0.1 % (39 of 38263 speci-
mens) in the entire steppe Crimea and 0.22 % (17 of 7849 specimens) in the Kerch Peninsula.

Such small numbers seem insignificant, but two facts should be remembered.

Firstly, steppe birch mice are active only during the warm season—in April to mid-October—
with a pronounced peak of activity in April.

Secondly, the analysis is based on pellets collected in groups of wintering long-eared owls,
which are formed in September to mid-October (depending on the hydrothermal conditions of the
current year) mainly by birds that had migrated from more northern regions, and which exist until
February-March. Respectively, pellets were collected in the winter months (January—February), i.e.
before these group start to scatter. Thus, the period of activity of the southern birch mouse and the
period of active hunting of migrating owls overlap only slightly when the activity of the steppe birch
mouse is minimal before entering hibernation. This may even indicate a certain selectivity of the
long-eared owls toward this rodent species as more available and active prey compared to the more
secretive shrews, voles, and mice.

Therefore, it can be assumed that in those localities where the distribution range of the steppe
birch mouse overlaps with the nesting sites (or more precisely, foraging sites) of the long-eared owl,
the role of the latter as predator can be significant for the local birch mouse micropopulation. This is
especially important for populations of the southern birch mouse compared to populations of other
mouse-like rodents, since they reproduce only once a year and the time of their highest activity and
the appearance of the offspring (April-May) coincides with the breeding period of the owls and the
time of nourishing of their offspring. However, to carry out a real assessment of the impact of long-
eared owls and other birds of prey (short-eared owl, house owl, etc.) is possible only by studying
their diet, especially during the time of nourishing their young.

The clearing of numerous forest belts in the Kerch Peninsula led not only to a significant reduc-
tion in wintering concentrations of long-eared owls, but also to the decrease of the number of pairs
nesting here. With the destruction of large trees, the owls lost their convenient and protected winter-
ing and breeding sites, which ultimately could significantly reduce their predation pressure on mi-
cropopulations of the steppe birch mouse.

The red fox, which is widespread in the Crimea and has a consistently high abundance, is an-
other predator that can potentially affect the abundance of the steppe birch mice, but no data are
available to study this topic.

Habitat preferences

An analysis of distribution of birch mice in different habitats revealed that 75.69 % of speci-
mens were trapped forest belts (39.58 %) and in virgin lands (36.11 %), followed by fallow lands
and wastelands (abandoned agricultural fields, areas with ruderal vegetation), where 18.06 % of
birch mice were caught. The steppe birch mouse was less common in cultivated fields of winter ce-
reals (3.47 %), spring cereals (1.39 %), and perennials (alfalfa) (1.39 %).
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According to Cserkész & Gubanyi 2008, most finds of steppe birch mice of the subspecies
S. subtilis trizona are associated with abandoned fields overgrown with annual weeds, among which
birch mice especially prefer thickets of the thistle Carduetum acanthoidis. An underground nest of
birch mice lined with a silky bunch of thistles was discovered in thistle thickets (Méhely 1913).
Birch mice were also caught in thistles in Russia, in the Volga-Kama region (Popov 1960). In Aus-
tria, birch mice were found in meadows with sandy soils, where the vegetation was dominated by
Bromus tectorum and Festuca vaginata (Bauer 1960). In Serbia, southern birch mice were caught
not only in natural habitats, but also in gardens and an old vineyard (Petrov 1992).

The data obtained on the biotopic distribution of birch mice shed some light on the reasons for
the decrease of their abundance (of the number of trapped animals) in the last two decades. It was
during this period that devastation and lawlessness began following the collapse of the Soviet Union,
along with the impoverishment of the local population and large-scale uncontrolled clearing of many
forest belts especially in the Kerch Peninsula. From the mid-1990s to the middle of the first decade
of this century, more than 90-95 % of high-trunk forest belts were cut down, and the remaining tree
and shrub vegetation degraded due to the changed conditions of their growth: some dried off, some
burned down due to the more frequent summer-autumn steppe fires on abandoned fields with abun-
dant dry ruderal vegetation.

On the other hand, over the past decades, many abandoned agricultural fields in the Kerch Pen-
insula have undergone succession and their vegetation has changed from ruderal to more or less re-
stored virgin steppe. This should have had a positive effect on the state of birch mouse populations,
but the absence of forest belts, which provide good protective conditions from both predators (for
example, long-eared owls) and unfavourable weather conditions, did not give the expected effect.

Concluding the chorological analysis of the southern birch mouse in the Crimea, we can state
the following. Despite the general low number of birch mice in the Crimean Peninsula and the frag-
mentation of the species’ range, there is no threat of extinction of the species (especially of the east-
ern population in the Kerch Peninsula) under the current economic system. It is important to note
that in connection with the ever-increasing urgency of the problem of biodiversity conservation, re-
searchers are faced with the task of considering the intraspecific genetic structure of species as fully
as possible, since fragmentation and reduction of the geographic range leads to the destruction of ge-
netically unique intraspecific taxa. This issue requires further comprehensive study of the steppe
birch mouse in its geographically isolated populations in the Crimea.

Conclusions

The southern birch mouse Sicista loriger (Nathusius, 1840) is a rare and non-abundant species
of small mammals of the Crimean Peninsula that exists in two isolated populations—a western (Tar-
khankut) and eastern (Kerch)—separated from each other by 200 km of anthropogenic landscapes.

The data of long-term large-scale epizootological censuses showed that the ratio of trapped
birch mice among small mammals was 0.21 % in the whole of Crimea and 0.29 % in its steppe zone
with a relative abundance of 0.03 specimens / 100 trap-nights.

The southern birch mouse is active from mid-April to mid-October. The peak of activity was
observed in April, when 71 specimens of the species were caught (49.9 % of their total number).

Among the natural enemies, real damage to the abundance of local micropopulations of the
southern birch mouse can be caused by the long-eared owl (4sio otus), especially during the breed-
ing season, as well by the red fox (Vulpes vulpes).

Despite the general low abundance of the birch mouse in the Crimea and the fragmentation of
its geographic range, there is no threat of extinction of the species under the modern system of land
use. To preserve the populations of the southern birch mouse in the Crimean Peninsula, a detailed
study of its biology and ecology and, especially, limiting factors, should be carried out to develop
appropriate conservation measures to protects this species, which is also listed in the Red Data Book
of Ukraine.
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Distribution and variation of wood mice of the Sylvaemus microps & uralensis group in Eastern Europe:
fragmentation and clines. — 1. Zagorodniuk. — The species names Apodemus microps and Sylvaemus mark
the two key stages in recognition of the taxonomic heterogeneity of S. sylvaticus (s. str.), to which they have
long been included. The first was described in 1952 from Central Europe, while the second 140 years earlier
(1818) from the Southern Urals. Both taxa have a complicated taxonomic history and are now considered con-
specific. However, some gaps exist between them, in particular geographic ones. These taxa are considered here
as two groups of populations: a western (microps) and an eastern (uralensis). The taxonomic history of wood
mice of the group Apodemus microps—Sylvaemus uralensis and the history of increase in knowledge on their
distribution are considered. An analysis of geographic variability of key diagnostic characters of the species was
carried out, which revealed a quite well expressed morphological homogeneity. Within the Western Palaearctic
populations, there is a clear clinal variation from relatively large southern and eastern to small northern and
western forms. Geographic range analysis shows the presence of several relatively isolated range fragments, in-
cluding a clear gap between the western forms of the microps group (Central Europe, the Balkans, and the
Western Carpathians region) and the eastern forms of the uralensis group (from the Dnipro region and the Bal-
tics to the Urals, including the Caucasus and Asia Minor). Proposals to recognise the specific level of differenti-
ation between the northern and southern forms seem to be far too hypothetical, as well as the idea to assign the
Caucasian form (ciscaucasicus) to the Central European microps and the Crimean form (baessleri) to the Upper
Volga mosquensis. In general, the available data indicate differences between the western and eastern forms of
Sylvaemus uralensis. Detailed information on marginal records of the two groups of populations is given, in-
cluding the easternmost (essentially north-eastern) findings of the microps group and the westernmost findings
of the uralensis group. There is a significant geographic gap between these two forms covering the entire area
of Volyn, Podillia, Western and Central Polissia, but narrowing to the south, towards the Black Sea. Connection
between the two range fragments may exist in the south, but the available and verified data show a gap across
the interfluve between the Dnister and Tylihul rivers.
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In memory of Oleksandr Mikhailenko (1955-1998), the inspired and
tireless explorer of the fauna of Bessarabia and adjacent regions

Introduction

In the past half-century, especially after 1990, views on the taxonomy and distribution of ro-
dents of the genus Apodemus (s. 1.) have changed significantly. Wood mice, i.e. species of the sub-
genus (or genus) Sylvaemus, have been considered in the fauna of Europe for a long time as a pair of
morphologically similar species A. flavicollis and A. sylvaticus (Corbet 1978). The first serious taxo-
nomic event was the description of a new wood mouse species — A4. microps — from Central Eu-
rope (Kratochvil & Rosicky 1952, Kratochvil & Zeida 1962), to which this work is devoted to.

After thirty years, a series of new descriptions appeared, including A. falzfeini (Mezhzherin &
Zagorodniuk 1989), A. hermonensis (Fillipucci et al. 1989), A. alpicola (Storch & Lutt 1991),
A. ponticus (Mezhzherin 1991), and A. hyrcanicus (Vorontsov et al. 1992). It was mainly facilitated
by the wide use of protein electrophoresis techniques (Gemmeke 1980; Mezhzherin 1987; Britton-
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Davidian et al. 1991). However, the achievements of taxonomists led to a crisis among practitioners:
the nomenclature, diagnostics, and geographic range of all forms of the genus needed a revision, par-
ticularly in the scope of Ukraine’s fauna (Mezhzherin 1993). This issue also fully concerned regions
of Eastern Europe and the Caucasus, where, as it turned out, 4. sylvaticus is absent in many areas but
other species occur instead (Zagorodniuk & Milyutin 1992; Vorontsov ef al. 1992). These new spe-
cies were considered as hybrids of 4. sylvaticus x flavicollis (Zagorodniuk et al. 1997), according to
the then accepted concept that these species widely hybridise in the nature (Larina 1958).

Further research revealed a highly limited distribution of Sylvaemus sylvaticus (s. str.) to the
east: the geographic range of the species extends not far from the eastern borders of Lithuania, Bela-
rus, and Ukraine (Zagorodniuk 1993, 20055). This species is replaced by S. falzfeini = witherbyi to
the south and south-east (Zagorodniuk et al. 1995). East of the abovementioned range limits, only
Sylvaemus ex gr. microps—uralensis occur, particularly in the Baltics (Zagorodniuk & Milyutin
1992; Zagorodniuk & Mezhzherin 1992), in the European part of Russia to the Urals and Altay
(Mezhzherin & Zagorodniuk 1989; Mezhzherin & Mikhailenko 1992), in the Caucasus (Vorontsov
et al. 1992), and in the Northern Black Sea Region and Crimea (Zagorodniuk & Fedorchenko 1993).

Nevertheless, wood mice species form wide zones of sympatry in Eastern Europe (Zagorodniuk
1996; Zagorodniuk 2005b; and others), which complicates their discrimination and external charac-
ters are often insufficient for confident conclusions. Under such circumstances, museum collections
are of high value in research into variation and distribution patterns of wood mice allowing to revise
the specimens collected earlier and to analyse fauna changes through time. Due to studies using col-
lection specimens it was revealed earlier that ‘hybrids’ of the European wood mouse and the yellow-
necked wood mouse in reality are not hybrids but other species, including the southern Sylvaemus ex
gr. falzfeini (Zagorodniuk et al. 1997).

The aim of the present paper is to clarify distribution patterns of wood mice of the group
Apodemus microps—Sylvaemus uralensis in Eastern Europe with an analysis of clinal variation of di-
agnostic characters of different forms of this species complex.

Materials and Methods

Collections. Over 10 large museum collections have been analysed, including those deposited
in zoological museums of universities of Tartu, Moscow, Kharkiv, and Lviv. Valuable are academic
collections — part of which are genetically marked — stored at the ecological departments of the
Institute of Zoology, National Academy of Sciences of Ukraine (partly collected and marked by the
author together with S. Mezhzherin), Institute of Evolutionary Biology, Czech Academy of Sciences
(collections of J. Kratochvil, J. Zima, and M. Macholan), and the Laboratory of Cytogenetics of the
Institute of Developmental Biology, Russian Academy of Sciences (collections of M. Vorontsov’s
research group, including G. Boeskorov). Collection data are given with acronyms of museums
(NMNH — National Museum of Natural History, NAS of Ukraine, ZMLU — Zoological Museum
of Lviv University, ZMTU — Zoological Museum of Tartu University, ZMMU — Zoological Mu-
seum of Moscow University) and types of museum specimens (ss — study-skin, ss+sk — study-skin
and skull, fs — fluid-preserved specimen).

Re-identifications. Special attention was given to re-identifications of wood mouse specimens
collected in the territory of Ukraine and neighbouring countries, in accordance with the earlier clari-
fied general scheme of distribution of Sylvaemus ex gr. microps—uralensis in the zone of their sym-
patry with Sylvaemus sylvaticus (s. str.) (after Mezhzherin & Zagorodniuk 1989; Zagorodniuk 1996,
2005b). Type specimens and samples of topotypes were of particular interest allowing to re-identify
most of the specimens (Zagorodniuk 1996, and others).

Re-identifications were based on diagnostic keys and systems of morphometric characters,
which had been developed by the author earlier (Zagorodniuk 1996; Zagorodniuk & Fedorchenko
1992; Zagorodniuk 2003), considering the fact that all diagnostically relevant characters of wood
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mice are affected by significant age-related (Zagorodniuk & Kavun 2000) and geographic variation
(Zagorodniuk 2005a). When ignoring these variation patterns, species discrimination using morpho-
logic characters often becomes impossible. Adult specimens with fully preserved skulls are of key
importance, while the most important diagnostic characters are as follows:

* coat colouration — general tone, clear difference between the colouration of the back and bel-
ly, white colouration expanding onto the fur of thighs, development of the chest spot between
the forelimbs;

* body measurements — the standard L, Ca, Pl, Au (body length, tail length, hindfoot length,
and auricle length); controlling the measurements, especially of hindfoot length (PI), on dry
study-skins is important since erroneous data are often indicated on labels;

* cranial measurements — species discriminate the most by four key characters (CbL, condy-
lobasal length; HCb, height of cranium with bullae; M13, upper molars coronal length; LFI,
length of incisive foramens); in many cases, the form of the fronto-temporal suture, posterior
end of palatine bones, and incisive foramens are also important diagnostic characters.

In order to collect materials on the geographic variation of species, data were also analysed
from publications, which appeared in large number after the description of high species richness of
wood mice (Table 1).

Key terms used in subheadings in this article:

* Disjunct range — a term used to describe the distribution range of species with complex
contours, which cannot be described by polygons or simple outlines. Disjunct distribution is espe-
cially common at the borders of species ranges, in zones of dispersal of species, and in zones of
range contraction with subsequent range fragmentation. Disjunt distribution also characterises spe-
cies that disperse to adjacent biomes beyond their natural habitats. Examples are the dispersal of
lowland species into the mountains along mountain valleys or floodplain species into the steppe
along rivers; thus, describing the geographic range of such species in simple contours is incorrect.

* Clinal variation (cline, from the Greek kAivewv, meaning ‘to lean’). The term ‘cline’ was
proposed in 1938 by J. S. Huxley to describe the gradients in variation of the same character through
the entire geographic range, and it can describe both genetic features (e.g. allele frequencies) and
size-related characters (e.g. body dimensions). It is one of the nine characters (along with clade,
grade, morph, mentifact, etc.) introduced by Huxley for the description of the structure and hetero-
geneity of biotic communities in space and time, from population to ethnos. Ecogeographical rules
are the most well-known manifestations of clinal variation. In many cases, clines indicate the direc-
tions of former dispersals of species, when the most primitive and generally initial states of charac-
ters are preserved in the most ancient parts of the species range'.

Discoveries of Apodemus microps

The taxonomic and biogepgrpahic history of ‘Apodemus microps’ started when it was described
based on materials from vicinities of KoSice in Slovakia (Kratochvil & Rosicky 1952). However, un-
til its re-description, which presented a sufficient number of characters and an analysis of their varia-
tion (Kratochvil & Zeida 1962), the species has basically remained unknown and unrecognised, alt-
hough the presence of both small and large forms of wood mice in Transcarpathia (Zakarpattia Ob-
last in Ukraine) was already noted by Turianin (1959).

Later, the species was suddenly reported from many localities in different regions, including
Ukraine (Polushina & Vozniuk 1980), Poland (Huminski 1964), Moldova (Muntianu & Savin
1986), the Caucasus (Vorontsov et al. 1989, 1992), Belarus, Estonia, Pskov Oblast in Russia (Zago-

! Despite the general trend of increasing dimensions to the north (Rodriguez et al. 2006), body dimensions of wood
mice decrease northwards, which contradicts Bergman’s rule. Therefore, other factors must dominate here (e.g. small-
sized fruits of food plants, slow growing rates, inbreeding, burrowing lifestyle).
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rodniuk & Mezhzherin 1992; Zagorodniuk & Milyutin 1992), and the entire European part of Russia
(Zagorodniuk & Mezhzherin 1992), including Belgorod and Voronezh Oblasts (Zagorodniuk 1993).
The species was also identified among materials from the Altay (Mezhzherin & Mikhailenko 1991).
Eventually, samples of wood mice from the Urals, wherefrom the form Mus sylvaticus uralensis Pal-
las was described a hundred years earlier, were also assigned to A. microps (Zagorodniuk & Fe-
dorchenko 1993; Kolcheva 2006).

The latter resulted in the fixation the name Sylvaemus uralensis for the species, which has be-
come widely accepted (Wilson & Reeder 2005). Meanwhile, ‘Apodemus microps’ has changed not
only its name, but also its status from being a species with an occurrence limited to regions of Cen-
tral Europe to one of the most widely distributed rodent species of Eurasia. Respectively, views on
the geographic range of its ‘mother species’ S. sylvaticus have also changed substantially.

On the taxonomic heterogeneity of the group microps+uralensis

The increased attention to the ‘new’ wood mice species prompted researchers to develop differ-
ent diagnostic systems, including those based on generic criteria, which allowed to amass data on the
taxonomic heterogeneity of this group. The same was indicated by morphological data.

According to such diagnostic characters as upper molars length, samples from the north (the
Baltics and Valdai), just as small typical microps, had lower values of this measurement (3.4—
3.7 mm) compared to samples from the Donbas, the Caucasus, and the Urals (Table 1). In general,
the samples are notably similar and the existing differences have a clearly expressed clinal variation.
This variation can be interpreted as an indication of routs of post-glacial dispersal of the (su-
per)species, and the revealed configuration of contour lines (Fig. 1) fully reflects the post-glacial
configuration of the geographic range of many pairs of close species, which was described by the
author earlier (Zagorodniuk 2005b).

The first important result of molecular studies was the hypothesis on the presence within
S. uralensis a number of ‘small’ species (Orlov ef al. 1996), among which the cited authors distin-
guish three (respectively, S. uralensis is considered as superspecies):

1) Apodemus (S.) mosquensis (Ognev, 1913) — Novgorod, Voronezh, and Crimea [the Crimean form

baessleri Dahl (Dahl 1929) is far too remote from mosquensis]; 2) A. (S.) ciscaucasicus (Ognev, 1924),

syn.: A. microps Kratochvil & Rosicky, 1952 — the Carpathians, the Balkans, and the Caucasus; 3) 4. (S.)

uralensis (Pallas, 1811) — given as a name of superspecies with the comment: ‘wood mice from the Ural,

interfluve Volga-Ural and N Kazakhstan [...] may represent a different species (Orlov et al. 1996: 198).

Another division was proposed based on cytochrome b analysis (Chelomina et al. 2007), ac-
cording to which there are two races within the single species S. uralensis — a European and an
Asian. The European race includes specimens from Turkey, Kabardino-Balkaria, Orenburg, and
Omsk, but not one from regions north of Kursk, Ryazan, and Tambov. That is, the actual European
populations of the species (from the Baltics, Poland, Bessarabia, Pannonia, and the Balkans), which
represent a group of small-sized forms, have not been studied.

Diagnosis of Sylvaemus uralensis

The form uralensis is given by P. Pallas at the end of the description of Mus sylvaticus in a ra-
ther short form: ‘Uralensis varietas minor, supra magis murini coloris, neque adeo eleganti et dis-
tincta albedine; pondere sesquiquatuor drachmarum, longitudine 3".2 "', cauda 2".8"". Taurica
varietas contra multo major et elegantissimi velleris.” (Pallas 1811: 168).

That is, ‘the variant uralensis is small, with more mouse-like colours, not as elegant, and differs
by its whiteness; weights 4.5 drachmae; its length is 3" and 2 2", its tail is 2" and 8" long. The
variant taurica is much bigger with a more elegant coat.” Since 1" = 25.4 mm, and 1 drachma is
3.73 g, the given parameters are L = 83 and Ca =71 mm, W = 16.8 g. This corresponds to body di-

mensions of modern S. uralensis (see Table 1).
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Table 1. Diagnostic measurements of Sylvaemus uralensis from different parts of the species range (mean value and
standard deviation)

Tabmuryt 1. [diarnoctnuni mpoMipu Sylvaemus uralensis 3 pi3HHX YacTHH apeally BUIY (CepefHe 3HA4YEHHS Ta
CTaHJapTHE BiIXHICHHS)

Sample Body measurements, mm Cranial measurements, mm Ref*

L | c | P | A CBL | HCb | M1 LFI

north and west

WPoland  79.3+6.0 71.6+6.4 18.4+0.8 12.7£0.5 20.8+0.8 — 3.34+0.11 4.31+0.22 3
S Poland 83.9+44.2 78.5#53 19.0+£0.0 13.1£0.4 20.9+0.6 — 3.45+0.14 — 4
Slovakia 83.8£7.0 75.8+6.2 18.6+0.8 13.1+0.8 21.3+0.8 8.40+0.36 3.40+0.18 —
Estonia 87.4+2.5 87.1+6.1 21.2+0.3 14.3+0.7 21.8+0.8 8.73+0.24 3.36+0.09 4.65+0.12 8

Valdai 84.747.9 81.4+6.5 20.2+1.0 — 21.7£0.6  8.54+0.24 3.29+0.14 4.58+0.28 9
Bulgaria 79.3 73.8 19.0 13.5 20.6 8.00 3.25 — 17
Romania 84.5 78.5 18.5 12.9 21.5 — 3.45 12

Austria 86.4+4.2 74.7+4.2 18.3+0.5 13.2+09 21.340.6 — 3.35+0.09 4.23+0.23 18
Carpathl 82.2+5.1  77.5£7.9 18.6+0.4 122404 21.4+1.0 8.81+0.28 3.284+0.10 4.46+0.25 6
Carpath2 84.4+5.0 78.3+52 18.6+0.4 12.7+0.8 21.1£0.6 8.46+0.21 3.31+0.11 4.45+0.29 7
Moldoval ~ 81.9+5.9 73.6+6.1 18.4+0.7 12.7+0.8 22.5+0.4 8.01+£0.18 3.18+0.09 4.16+0.17 10
Moldova2  88.0+4.5 81.6+8.8 18.6+0.8 12.840.5 21.9+0.7 8.26+0.22 3.47+0.16 4.57£0.27 11

south and east

S Ukraine  85.6+5.2 81.7+6.9 19.840.8 13.5+0.8 22.9+0.7 8.40+0.19 3.52+0.10 4.56+0.24 15
Donetsk 82.4+5.8 74.7£6.8 20.4+0.5 14.3%1.1 21.3+0.6 8.46+0.23 3.45+0.08 4.37+0.20 5

Volga 90.0 87.1 20.1 — 213 8.40 3.40 4.50 14
Ural 832454 81.7£7.5 19.7£0.6 14.3+1.8 22.6+0.9 8.59+0.25 3.50+0.07 4.93+0.24 1
Altay 84.240.9 76.6+0.9 18.8+0.2 13.2+0.1 21.7+0.1 8.03£0.05 3.51£0.02 4.69+0.06 11
Caucasus 81.0+£5.5 82.1+6.5 20.7+0.7 14.9+0.8 22.9+0.5 8.40+0.25 3.49+0.09 4.49+0.25 2
Turkey 94.3+4.0 91.7£2.9 19.840.8 14.740.8 23.0+0.6 8.63+0.06 3.50+0.10 4.57£0.06 16

* References: 1 — Zagorodniuk & Fedorchenko 1993 (n =17, Ilmen Nature Reserve, Miass, Chelyabinsk Oblast, Russia); 2 —
Vorontsov et al. 1992 (Transcaucasia, n = 28-34 for cranial measurements, n = 60—77 for body measurements); 3 — Glazaczow
1984 (n = 60-72, W Poland); 4 — Haitlinger 1972 (n =29 for body measurements, n = 19 for cranial measurements; Pieniny, SW
Poland); 5 — Zagorodniuk 1993 (n = 32, Artemivsk, Donbas, Ukraine); 6 — Kyseliuk 1993 (n = 10; Chronohora, the Carpathians,
Ukraine); 7 — Zagorodniuk & Peskov 1993 (n = 13, the Carpathian region); 8 — data based on materials from A. Milyutin (n = 8,
SW Estonia and Izborsk, Pskov Oblast, Russia); 9 — data based on materials from A. Istomin (n = 20, Nelidovo, Tver Oblast, Rus-
sia); 10 — Muntianu & Savin 1981 (n ~ 40, Criuleni District, Moldova); 11 — Mezhzherin & Mikhailenko 1991 (n =30, Mol-
dova, n = 30, Cherga, the Altay Republic, Russia); 12 — Simionescu 1974 (n = 28-34; Romania); 13 — Kratochvil & Zejda 1962
(n =51-70, mainly Slovakia); 14 — Egorov 1983 (n =50, Volga Region, Russia; body measurements from Popov 1960); 15 —
Mezhzherin & Zagorodniuk 1989 (S Ukraine, left bank Ukraine, n = 23); 16 — data based on materials from G. Storch (n = 3; Ulu
Daglar, W Turkey); 17 — Markov 1968 (n = 4 Maslovo, Bulgaria); 18 — Steiner 1968 (n = 29; Stockerau, Austria).

Fig. 1. Distribution of values of the upper molars
length (M13) in geographic samples of Sylvaemus
uralensis (according to Table 1). The growth of val-
ues from south to north is obvious, which may reflect
the ways of expansion of the species, in particular in
the post-glacial era, when most species expanded
their range to the north.

Puc. 1. Po3noain 3Ha4eHb JOBKHUHU BEPXHBOTO PSIITY
KyTHIX 3y0iB (M13) y reorpadiunnx BHOIpKax
Sylvaemus uralensis (3a nannmu 3 tabin. 1). OueBnua-
HUH picT 3HAYeHb 3 MIBJHSA HA MIBHIY, II0 MOXE Bi-
JIo0paxxaTH IUIIXU PO3CENeHHS BHUIY, 30KpeMa W B
MOCTIIIAIANBHY €M0XY, KOJM OUTBIIICTh BUIIB PO3- scale 250 km L
IIPIITA CBOI apealii Ha IiBHIY. :

[ Se—
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According to body and cranial measurements, it is one of the smallest species of Sylvaemus: its
body length does not exceed 95-100 mm, its tail is slightly shorter than its body, hindfoot length is
to 22 mm (usually 19-21), and auricle length is to 15 mm (usually 12—-14). The fur on the back is
reddish-grey; the belly is white with no chest spot. The white colouration from below exceeds onto
the thighs. The skull is small, CbL =19-24 mm, M13 = 3.3-3.6 mm. The incisive foramens are
short and narrow, 4.2-4.6 x 1.3-1.7 mm in average, clearly not reaching the front edge of M1
crowns. The fronto-temporal suture is cline-like (about 110-120°), without rounding; the posterior
palatal notch is narrow and rounded (Fig. 2). The specifics of skull morphology of S. uralensis are
shown in Fig. 2 in comparison with 4. agrarius (left), S. sylvaticus, and S. witherbyi (right).

The re-identification of materials from Podillia and adjacent regions of Ukraine presented in
publications (especially in publications on owl pellets) as °S. uralensis’ showed a number of incor-
rect identifications: skull fragments of Apodemus agrarius, Micromys minutus, and Sylvaemus syl-
vaticus are often diagnosed as S. uralensis. With the assistance of M. Drebet and 1. Zahorodnyi, the
author has revised the osteological materials based on which the species was mentioned earlier (e.g.
Zaytseva & Drebet 2007; Shtyk & Zahorodnyi 2015), but recently it was not indicated for the same
locations (e.g. Drebet 2011). In samples from more eastern regions (Azov Region and Crimea), this
species is the most often confused with S. witherbyi and Mus musculus.

Fig. 2. Cranial features of Sylvaemus uralensis in comparison with morphologically similar species with which the
former is often confused (left to right): Apodemus agrarius, S.uralensis, S. sylvaticus and S. witherbyi. The upper row
shows skulls in dorsal view, while the bottom row shows them in ventral view.

Puc. 2. KpanianeHi ocobnuBocti Sylvaemus uralensis B HOpiBHSHHI 3 MOP(OJIOTIYHO MOMIOHUMH BHIAMH, 3 SIKUMH
iforo rutyTaroTh (31iBa HanpaBo): Apodemus agrarius, S. uralensis, S. sylvaticus ta S. witherbyi. BepxHiit psg — Buj
YeperiB 3ropH, HIWXKHIit — 3HU3Y.
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The disjunct range of Sylvaemus uralensis in Europe

The distribution of wood mouse species in Eastern Europe in uneven and it has not been de-
scribed yet in detail. Especially in regions where boundaries of species ranges are located, except for
the Czech Republic (Andera 2011), Poland (Cichocki et al. 2011), and Lithuania (Juskaitis et al.
2001). The general outlines of species range of S. uralensis are given in the [IUCN database (Krys-
tufek et al. 2008; Juskaitis et al. 2016).

Detailed range boundaries are given here only for Eastern Europe, within Ukraine, Belarus, and
adjacent regions of Russia and the Baltic countries (in particular, Estonia, Latvia, and Lithuania).

The species range is described here for its two main segments: western (range segments 47-A43)
and eastern (range segments B/—B3) (Fig. 3), which corresponds to the respective taxonomic groups,
i.e. the western to Sylvaemus uralensis microps and the eastern to S. uralensis (s. str.). There is a
clear disjunction between these segments; marginal records are listed below.
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Fig. 3. The disjunct range of Sylvaemus uralensis, in Europe with three range fragments: Pannonian-Danubian
(green), Carpathian (red), and East European (blue). The Crimean isolate (form baessleri) was described earlier
(Evstafiev 2015). Grey signs mark the eastern boundary of the geographic range of S. sylvaticus (after Zagorodniuk
1993, additions after Stakheev et al. 2011). Record localities of S. uralensis are given only based on materials per-
sonally verified by the author.

Puc. 3. Mepexuso apeany Sylvaemus uralensis y €Bporni. BUsBISIOTbCS 4YOTUPU OCHOBHI CErMEHTH: MaHHOHCBHKO-
IyHaflCbKHii (3€IeHH MOJIroH), MPUKapIATCHKUA (YepBOHMIT MOMIroH) Ta CXiAHUM (OJaKUTHI MO3HAYKH ); KPUMCHKHUIHA
i30T (popma baessleri) neransHo onucano paniie (EBcradpes 2015). Cipi 3HauKH MOKa3yIOTh CXiHY MEXyY apea-
ay S. sylvaticus (3a: 3aropoguiok 1993, 3 nomoBHenusmu 3a: CraxeeB ef al. 2011). Touku 3Haxigox Sylvaemus
uralensis — TINbKY 3a IEPEBIPSHUMHU 0COOKCTO aBTOPOM MaTepialaMu.
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The western group of record localities (Sylvaemus uralensis microps)

Three segments are described below: Transcarpathia, Prykarpattia and Podillia, and Bessarabia.

Segment Al (Transcarpathia). The first records of the species were reported in 1980 from Muk-
achevo Raion (Polushina & Vozniuk 1980), and later also from lowland regions of Transcarpathia
(Emelyanov et al. 1987; Korchinsky 1988). A highland population of the species was found in the
Chornohora (Kyseliuk 1993). In the neighbouring Hungary and Slovakia, it is also a lowland species
(Cserkész 2005; Canady et al. 2014). A review of records of the pygmy wood mouse in Transcarpa-
thia was presented by Barkaszi (2018, 2020).

e al.l. Pistrialovo, Mukachevo Raion, July 1975, meadow near vineyard, several specimens (Polushina &
Vozniuk 1980); e al.l'. Lalove, Mukachevo Raion, ZMLU, n=15 (ss), September—October 1985, leg.
N. Polushina (Zatushevskyy et al. 2010; =? former record); ® al.2. Berehovo, October 1976, blackthorn
and rose shrubbery, several specimens (Polushina & Vozniuk 1980); ibidem, October1985, n = 2 (Emel-
yanov et al. 1987); e al.3. Vynohradiv, bank of the Tisza; NMNH, n = 1 (sstsk), 9 May 1948, leg. 1. So-
kur; ZMLU, n = 1 (ss), 13 July 1979, leg. O. Protsyk (Zatushevskyy et al. 2010). e al.4. Trosnyk,
Vynohradiv Raion; NMNH, n = 3 (ss+sk), 10 May 1948, leg. 1. Sokur. e al.5. Vynohradiv, July1979,
vineyard, several specimens (Polushina & Vozniuk 1980); @ al.6. Sobatyn, Irshava Raion; ZMLU, n =2
(ss), 12—13 July 1985, leg. N. Polushina (Zatushevskyy et al. 2010); ® al.7. Bushtyno, Tiachiv Raion, Oc-
tober 1985, n = 1 (Emelyanov et al. 1987).

Segment A2 (Prykarpattia and Podillia). Detailed data are available only for Poland (Cichocki
et al. 2011). In Ukraine, data are scarce, there are no museum specimens, although there are reports
from Opillia (map in Shevchyk 1998) and from owl pellets collected in Khmelnytskyi (Zaytseva &
Drebet 2007) and Ternopil oblasts (Shtyk & Zahorodnyi 2015). All these data are not confirmed by
museum specimens. Obviously, the distribution of wood mice in Podillia needs to be studied based
on full-fledged collections. Currently, no reliable records of the species are known from Vinnytsia,
Ternopil, and Lviv oblasts, which could be undoubtedly identified as S. uralensis: all of the revised
specimens were confined to either S. sylvaticus or S. tauricus (or even to other species).

® a2.1a. Reniv, Ternopil Raion, Ternopil Oblast; n = ?, trappings, genetic labelling (Shevchyk 1998);
e a2.1b. Mshanets, Ternopil Raion (ibidem); ® a2.2a. Bila, Ternopil Raion (ibidem); ® a2.2b. Velyka Be-
rezovytsia, Ternopil Raion (ibidem); e a2.2¢. Petrykiv, Ternopil Raion (ibidem); e a2.3. Podillia, Ter-
nopil Raion (ibidem); e a2.4. Koropets, Chortkiv Raion (ibidem); e a2.5a. Nyrkiv, Chortkiv Raion
(ibidem); e a2.5b. Ustechko, Chortkiv Raion (ibidem); e a2.6. Medobory Nature Reserve, Hrymailiv,
Ternopil Oblast; n=2 (‘0.2%’ of 952 specimens), pellets of Asio otus (Shtyk & Zahorodnyi 2015) [1 cf.
uralensis + 1 agrarius!]; e a2.7. Kamianets-Podilskyi, ‘n = 10’ (Zaytseva & Drebet 2007); revision
showed only 1 specimen of S. cf. uralensis (M13 = 3.4, LFI = 4.9 mm), but the bone fragment is insuffi-
cient; @ a2.8. Ivankivtsi (near Sataniv), Horodok Raion, Khmelnytskyi Oblast, NMNH, n= 1 (ss+sk),
1950, leg. I. Sokur; e a2.9. Tynna, Dunaivtsi Raion, pellets of Asio otus, n= 3 (Zaytseva & Drebet
2007) — in the collections of Podilski Tovtry National Nature Park, three specimens were found labelled
as ‘S. uralensis’ (received from M. Drebet), but only one of them (No. 57) belongs to S. cf. uralensis
(M13 =3.6, LFI=4.8 x1.6 mm, + 2 mandibles with m13 = 3.4-3.5 mm).

Erroneous or dubious records: records of the species from the Kamianets Dniester Region (Zaytseva &
Drebet 2007) should be revised: ® Kamianets-Podilskyi, pellets of 4sio otus, ‘n = 10’ — specimens from
the collection of Podilski Tovtry National Nature Park, of the 10 specimens one corresponds to characters
of wralensis [record ‘a2.8’], but another specimen (No. 97) is undoubtedly S. sylvaticus; e Tynna,
Dunaivtsi Raion, pellets of Asio otus, ‘n =3’ — specimens from the collection of Podilski Tovtry Nation-
al Nature Park, all three labelled as °S. uralensis,” but only one (No. 57) is S. cf. uralensis (see above),
one (No. 23) is without bones of Sylvaemus, and another one (No. 49) is Micromys.

Segment A3 (Bessarabia) — record localities within Ukraine and Moldova. The first and still
important analysis was carried out by A. Mikhailenko, who reported data on 87 specimens trapped in
1985 to 1988 in the Cahul District of Moldova (Mikhailenko 1990).
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Further studies expanded the geography of records. At the same time, a significant part of rec-
ords, including published ones (Shevchenko & Zolotukhina 2002), turned out to be incorrect. This
range segment is obviously isolated from the adjacent other segments (Fig. 2). In particular, in Odesa
Oblast, according to data provided by colleagues from the Odesa Anti-Plague Institute, the pygmy
wood mouse does not occur in Savran, Kodyma, Balta, Okny, and Ananyiv Raions (D. Sokolovskyi,
personal reports). Reliable and relatively reliable (by external characters) identifications belong the
eastern segment B2 (see further).

e a3.1. Hristovaia, Camenca District, Moldova; NMNH, n = 11 (fs), July-August 1905, 20 June 1913, leg.
O. Brauner (Shevchenko & Zolotukhina 2002); e a3.2. Vionova, Orhei District, Moldova; NMNH, n = 3
(fs), 1934, leg. O. Brauner; e a3.3. Chisindu, Moldova, pellets of Asio otus, n = 25, 2011-2013
(Nistreanu et al. 2020); e a3.4. Zloti, Cimislia District, Moldova, NMNH, n = 15 (fs), 9-20 June 1913.
leg. M. Goronovich (‘O. Brauner’ after Shevchenko & Zolotukhina 2002); e a3.5. Cimislia, Moldova;
NMNH, n = 2 (ss+sk), May 1985, leg. I. Zagorodniuk (Shevchenko & Zolotukhina 2002; author’s data);
® a3.6. Tarutyne polygon, 2007-2010, n = 13 (Rusev ef al. 2012); ® a3.7. ® Sarata Raion, between Sarata
and Petropavlivka, blackthorn shrubbery, several specimens trapped, ca. 2016 (D. Sokolovskyi, personal
report); ® a3.8. Aliyaga River, 2 km east of Delen, Artsyz Raion, Odesa Oblast, 1991, n = 1 (Fedorchenko
& Zagorodniuk 1994); e a3.9. Kytai Lake, 2 km east of Pryozerne, 1983, n = 1 (ibidem); ® a3.10. Katla-
bukh, 4 km south of Bahate, 1983, n = 2 (ibidem).

Erroneous or dubious records: ® ‘Balta, Odesa Oblast’; NMNH, n = 2 (fs), 2627 June 1947, leg. 1. So-
kur (Shevchenko & Zolotukhina 2002) = Velyka Bakta, Berehovo Raion, Zakarpattia Oblast (I. Sokur had
worked at that time in Velyka Bakta and in 1952 published a book on mammals of Zakarpattia); @ Lisky,
Kiliya Raion, Odesa Oblast, NMNH, n = 3 (fs), 31 July 1960, leg. O. Gizenko® (Shevchenko & Zolotu-
khina 2002); the specimens were not found in the collection; ® ‘Kostiantynivka, Sarata Raion, Odesa Ob-
last’; NMNH, n = 5 (fs), 1910-1920, leg. O. Brauner = actually, it should be ‘Kostiantynodariivka’
(E. Ulyura, personal report), i.e. Mayory of Odesa Raion’; specimens were not found.

The eastern group of record localities (Sylvaemus uralensis s. str.)

Sylvaemus uralensis (s. str.) is the eastern (Asian) race with clear gaps in its geographic range
from the Baltics to the Valdai, Volga Region, and further to the Urals and Altay. Geneticists denote
this race as ‘European’ including populations also from the Urals, the Caucasus, and Turkey
(Chelomina et al. 2007). The segments of this group concern not as much the geographic range as
range boundaries, or rather belts of extreme record localities, which allow range boundaries to be
estimated in a particular segment.

Segment Bl (the Baltics, north-west segment). The geography of record localities is described
in detail for Lithuania (Juskaitis et al. 2001, 2016), as well as for Estonia and adjacent regions of
Russia and Belarus (Zagorodniuk & Milyutin 1992), and thus there are not fully repeated here
(Fig. 2). Records of the species in Belarus, also accepted in the recent review of mammals of this
country (Savitsky et al. 2005) are based on Zagorodniuk & Milyutin 1992. The finding of the spe-
cies in Gomel (Savarin 2011) is the only description that presents detailed morphologic data con-
firming the correct species diagnosis of the specimen.

e bl.l. Vastseliina, Voru County, Estonia, n = 1, leg. A. Milyutin, ZMTU (Zagorodniuk & Milyutin
1992); @ bl.2. Izborsk, Pskov Oblast, Russia, n = 5, leg. A. Milyutin, ZMTU (ibidem); ® b1.3. Polotsk,
Belarus, a series of specimens, ZMMU (ibidem); ® b1.4. Osino, Sebezh Raion, Pskov Oblast, Russia (ma-
terials of T. Aksenova and E. Mikhaylova) (Zagorodniuk & Mezhzherin 1992); e bl.5. Drissa [Vierchnie-

21t is dubious since Gizenko worked on the Dnipro, not on the Danube. Also, there is a park called ‘Lisky’ in Myko-
laiv, near the Dnipro.

3 It is known from Brauner’s biography that from 1969 he had been living in Odesa and in the hamlet ‘Kostiantyn-
odariivka 3 versts away from Odesa’ (Curriculum 2007). According to the website ‘Kraeved’
(https://bit.ly/3qCzfCh), it is ‘Konstantyno-Darevka ... Mangeym Uyezd (Limberov, Mayorskiy).” After the deporta-
tion of the Germans in the autumn of 1945, Mangeym was re-named to Kamyanka, which is now part of Odesa Raion
(halfway between Odesa and Tiraspol).
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dvinsk], Vitebsk Oblast, Belarus, ZMMU (Zagorodniuk & Milyutin 1992); e b1.6. Berezinski Biosphere
Reserve, Belarus (Kashtalyan & Springer 2012); @ bl.7. Haradok Raion, Vitebsk Oblast, Belarus (website
“Vertebrates of Belarus’); @ b1.8. Yelnya, Smolensk Oblast, Russia, ZMMU (Zagorodniuk & Milyutin
1992); @ b1.9. Gomel, bank of the Sozh River, Belarus, June—November 1990, n = 2 (Savarin 2011).

Segment B2 (southern segment). The western boundary of distribution of S. uralensis (s. str.)
within Ukraine. All specimens mentioned from the collection of NMNH are given according to the
collection catalogue of the family Muridae (Shevchenko & Zolotukhina 2002). Records from
Snihurivka, Domanivka, and Veselynove are one of the most northern finds of the species in the
Northern Black Sea Region, according to the data of the Ukrainian Anti-Plague Institute, UAPI
(D. Sokolovskyi, personal report). It could generally be expected that this segment is a continuation
of the Bessarabian range segment (Segment A3, see above), but de facto the species is absent (has
not been found or identified) within the Dniester—Tylihul interfluve. Noteworthy, that the Thylihul is
also considered as a boundary between geographic ranges of two mole rat species — eastern for
Nannospalax leucodon and western for Spalax zemni (Zagorodniuk et al. 2017).

® b2.1. Boryspil, Kyiv Oblast’, NMNH, n = 1 (sk), 22 August 1992, leg. I. Zagorodniuk; ® b2.2. Svich-
kivka, Lubny Raion, Poltava Oblast, NMNH, n =1 (sk), 1988, leg. S. Shevchenko; ® b2.3. Kropyvnytskyi
(‘Kirovohrad’), NMNH, n = 1 (fs), January 1907. leg. O. Brauner; ® b2.4. Ratsynska Dacha, Voznesensk
Raion, Mykolaiv Oblast, NMNH, n = 1 (ss+sk), 24 July 1951, leg. 1. Sokur; e b2.5. Volodymyrivka,
Bratske Raion, Mykolaiv Oblast, NMNH, n = 4 (ss+sk), 10 and 14 November 1949, 19 July 1954,
23 September 1957, leg. V. Abelentsev; ® b2.6. Snihurivka, Mykolaiv Oblast, NMNH, n =1 (ss), 6 July
1952, leg. V. Abelentsev; ® b2.7-2.9. Domanivka, Veselynove, Mykolaivka, Mykolaiv Oblast, trapping of
the UAPI (D. Sokolovskyi, personal report); ® b2.10. Berezivka, Odesa Oblast, station of the UAPI
(D. Sokolovskyi, personal report); ® b2.11. Tylihul National Nature Park, trappings (Merzlikin 2012).

Segment B3 (southern segment, Taurida and Northern Azov Region). It is one of the most con-
fusing range segments. The species definitely occurs in the Kinburn Peninsula (V. Kyrychenkko)
and it is considered the most common rodent species in the area of the Black Sea Reserve (Z. Se-
lyunina, personal report) and Zaporizhia Oblast with an increasing abundance to the south (Ye. Che-
botok, personal report)’. On the other hand, S. uralensis has not been reported from the Askanian
steppe (Polischuk 2009, personal report), wherefrom S. falzfeini (= S. witherbyi) was described
(Mezhzherin & Zagorodniuk 1989). There is a similar situation in the lowland part of Crimea:
S. uralensis is distributed here only in the mountains and along river valleys that flow towards the
Azov Sea (Evstafiev 2015; see Fig. 3). Despite the similarity by metric characters, these species dif-
fer by colouration: S. uralensis has no chest spot and the white colouration of the belly extends onto
the sides of thighs (Fig. 4). Of course, this species differs from S. witherbyi by several cranial char-
acters (Zagorodniuk et al. 1997; see: Fig. 2).

e b3.1. Kinburn, Mykolaiv Oblast, numerous specimens, including osteological materials (V. Kyrychen-
ko, personal report); ® b3.2. Hola Prystan, Kherson Oblast, 17 November 1936, n =1 (ss+sk), leg.
V. Velykaniv (Shevchenko & Zolotukhina 2002); e b3.3. Fedorivske forestry, Donets Oblast, abundant
species (Melnychenko & Pylypenko 2006); @ b3.4. Kamiani Mohyly Reserve, Nazarivka, Nikolske Raion,
Donetsk Oblast, n = 7, only S. uralensis (Zagorodniuk 2007) [earlier S. sylvaticus was reported from here
and no S. uralensis (Kondratenko et al. 2006)]; ® b3.5. Khomutovsky Steppe, Samsonove, Boikivske
Raion, Donetsk Oblast, from pellets of Asio otus, n = 26 (along with 48 specimens of S. witherbyi and
17 specimens of S. sylvaticus) (Zaika 2009).

* In the catalogue of NMNH, there are records of 2 specimens of S. uralensis from Poliske, Kyiv Oblast (‘Khabne”),
sstsk, 14-15 August 1925, leg. I. Pidoplichko. One specimen has been found, but only the study-skin without skull.
According to measurement on the label (L 87; Ca 72; P122.8; Au 16.6), the specimen is closer to S. sylvaticus, but
revised measurements (P1 19.1; Au 11.9) correspond to S. uralensis. This specimen is not considered here in the de-
scription of the species’ geographic range.

> Both of the latter reports should have been supported by osteological characters. The author has seen only
S. falzfeini in samples from the Black Sea Biosphere Reserve.
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Fig. 4. Details of coat
coloration of S. ura-
lensis and S. witherbyi
from the region of Tau-
rida steppes (samples
from the Crimea).
Courtesy of 1. Evstafiev
and M. Tovpynets.

uralensis ‘ witherbyi

Puc. 4. OcobnuBocTi 3a0apBiIeHHS XyTpa MHUIIAKIB YPaIbChKOTO i CTEIIOBOTO 3 PEriOHY TaBPIfiCHKUX CTEiB (3pa3Ku 3
Kpumy). @orto 1. €scrad’eBa Ta M. ToBOHHII, 3 J03BOJIY HOTrO aBTOPIB.

Discussion

Uneven spatial distribution

The data show that the geographic range of Sylvaemus uralensis in Easter Europe, i.e. at the
western border of the species’ distribution, is highly fragmented and cannot be described using con-
vex polygons. It is due to a number of reasons, of which two the author considers as key factors:

1) Heterogeneity of natural zones and the presence of five biomes (semi-desert, steppe, forest
steppe, temperate forest, and taiga) and three mountain systems (the Carpathians, the Crimean
Mountains, and the Caucasus), where the distribution of the species has its own specifics. For
example, the species is absent in the Carpathians, Roztocze, Podillia, Polissia, and the Ukraini-
an Steppe, but it is common in the forest steppe east of the Dnipro, in the Crimean Mountains,
in Ciscaucasia, and further to the east;

2) Complex biogeographic history of the species (actually, superspecies), in particular former
range fragmentations in the post-glacial zone of Eastern Europe, where the Dnipro Rift area was
the main axis (after Zagorodniuk 2005b). However, it cannot be excluded that differentiation
took place beyond this area with the formation of a Balkan-Pannonian centre through the Bos-
porus, and not due to range fragmentation.

Such picture is in contrast with the former attempts to classify and consider allospecies the dif-
ferent geographic races of S. uralensis (s. 1.). Differences between the western and eastern groups
(S. u. microps versus S. u. mosquensis, bessleri, uralensis s. str., ciscaucasicus, etc.) seem to be
more significant than differences among species of the eastern group (of course, Asian forms such as
cherga are not discussed here). Different versions of discrimination of allospecies within the eastern
group are considered above (with references to Orlov et al. 1996; Chelomina et al. 2007).

The current distribution of the species in the Northern Black Sea Region indicates the absence
of a clear hiatus in the distribution of eastern and western forms. However, distribution patterns of
other rodent species allow seeing certain similarities. In particular, the geographic range of the group
‘microps’ generally corresponds to the distribution of species of the Balkan-Pannonian steppe core,
such as the European ground squirrel (Spermophillus citellus), ‘western’ mole rats (Spalax leucodon,
S. graecus), and several other forms.

Data on the distribution of specimens of S. uralensis and S. sylvaticus (s. str.), represented in the
collection of NMNH, by different regions is generalised in Table 2. All specimens have been revised
during the catalogisation of the collections of NMNH (Shevchenko & Zolotukhina 2002). Speci-
mens of S. uralensis clearly dominate in numbers (511 specimens against 315 specimens of
S. sylvaticus), although by geography (number of oblasts and raions) S. uralensis is less represented
compared to the European wood mouse (49 versus 80 record localities).

Collections confirm the restricted distribution and low relative abundance of S. uralensis in
Polissia and Podillia and the formation of a disjunction between the ranges of the eastern S. ura-
lensis (s. str.) and western S. u. microps.



102 Igor Zagorodniuk

Table 2. Distribution of records of S. uralensis and S. sylvaticus (s. str.) by oblasts of Ukraine and in Moldova (data
from the collection catalogue of NMNH NAS of Ukraine)

Tabmurt 2. Posmonin 3Haxinok S. uralensis ta S. sylvaticus (s. str.) 3a obmactssmu Ykpainu ta B Momnnosi (naHi 3
katanory xoneknii HHIIM HAH Vxpainn)*

Oblasts west of the Dnipro | uralensis sylvaticus Oblasts east of the Dnipro uralensis | sylvaticus
Rivne Oblast 0/0 4/2 Chernihiv Oblast 0/0 17/7
Zhytomyr Oblast 0/0 20/2 Sumy Oblast 1/1 1/1
Khmelnytskyi Oblast 0/0 8/4 Poltava Oblast 73/4 15/4
Ivano-Frankivsk Oblast 0/0 6/3 Kharkiv Oblast 74/12 32/4
Vinnytsia Oblast 0/0 2/2 Luhansk Oblast 111/4 5/2
Kirovohrad Oblast 2/2 1/1 Donetsk Oblast 131/4 14/2
Kyiv Oblast 3/2 49/5 Dnipropetrovsk Oblast 0/0 36/3
Cherkasy Oblast 0/0 2/2 Zaporizhia Oblast 4/2 9/3
Mykolaiv Oblast 6/3 35/5 Crimea** 44/5 0/0
Odesa Oblast 30/7 25/6 Moldova 28/3 14/4
Zakarpattia Oblast 4/1 20/5 Total 511/49 315/80

* There are no specimens of this group from Volyn, Ternopil, and Chernivtsi oblasts; in the sample from Kherson
Oblast, the group of small wood mice is represented by 54 specimens of S. witherbyi collected in three raions
(+ 6 dubious S. sylvaticus); ** The Crimean sample also contains 8 specimens of S. witherbyi from one raion.

Interactions with geographic ranges of adjacent species

The distribution of Sylvaemus uralensis (s. 1.) in respect to the two other ‘small’ Sylvaemus spe-
cies is, in general, marginally sympatric, i.e. only range edges overlap. In fact, probably this is what
determines the significant gap in the species range of S. uralensis (s. 1.) in the Volyn-Podillia region
extending southeast to the Black Sea.

The eastern boundaries of distribution of S. sylvaticus have a general configuration that is simi-
lar to the abovementioned gap, although they are located more eastward, which can be considered a
secondary phenomenon as a result of the species’ dispersal to the east. In the north, including the
Baltics, the two species are strictly allopatric, whereas in the Valdai there is a narrow zone of sym-
patry. However, their geographic ranges fully overlap in south-east Belarus and in Ukraine east of
the Dnipro River. In southern regions of Ukraine east of the Dnipro, including Taurida and the
Northern Azov Region, the geographic ranges of these species have a more complex configuration
due to the presence of a third wood mouse species — S. witherbyi (also known as S. falzfeini and
S. arianus). This third species is strictly parapatric with S. sylvaticus and partly with S. uralensis. In
the Askanian and Crimean steppes, S. witherbyi is the only representative of the genus.

On the contrary, S. uralensis is common in the Crimean Mountains and partly in the foothills
(particularly along river valleys that belong to the drainage basin of the Azov Sea). In the mountains,
it co-occurs with S. tauricus and both species in Crimea are strictly associated with forested habitats.
This feature of Crimean S. uralensis notably distinguishes them from continental forms, especially
from the group ‘microps.’ Distribution patterns of wood mice in the Northern Black Sea and North-
ern Azov regions (including the area of the Black Sea Biosphere Reserve) should be a subject of
separate detailed studies.
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MOJEJTIOBAHHSI MOIUPEHHSI BUBIPKY 3BUYANHOI (SCIURUS VULGARIS)
Y CXIJIHII €BPOIII B YMOBAX 3MIHU KJIIMATY, 3T'JTHO 31 CHEHAPISIMHA
HOBOTI'O MMOKOJITHHS (SSP) 10 2100 POKY

I'puropiii Koaomuues'* 4, Bacuin Mpunarko-Join? 33

I Inemumym soono02ii im. I I. Ilmanveaysena HAH Yipainu (Kuis, Yxpaina)

2 MA Vxpaincokuii yenmpy menedxcmenmy semii i pecypcie (Kuis, Yikpaina)

3 I'pyna 3 numans 6iomozeoingopmamuxu — ULRMC Biotic GIS Group (BioModel)

4 I'O Ykpainucoka npupodooxoponna 2pyna

3> Hayionanvhuii ynieepcumem biopecypcie i npupodokopucmyeanns Yxpainu (Kuis, Yxpaina)

Red squirrel (Sciurus vulgaris) habitats change modelling in Eastern Europe in the scope of climate
change according to new generation scenarios (SSPs) by 2100. — G. Kolomytsev, V. Prydatke-Dolin. —
In Ukraine during 2008-2010, the first SDM matched the red squirrel (S. vulgaris) based on GLM-by-2050,
and which covered EE, was developed and used by ULRMC (Kyiv). Our new study reveals further develop-
ment of the analysis by using relevant IPCC c.c. scenarios. We took into account materials on S. vulgaris (and
S. anomalus) distribution, as well as associated species, and the WorldClim maps and current bioclimatic var-
iables, and its projections for four scenarios which combined SSPs & RCPs by 2100. The simulations of sce-
nario SSP1 & RCP2.6 associated with an av. temp. increase of 1.5 °C show that c.c. could cause the loss of
12 % of suitable habitats of the species in EE and 49 % in Ukraine. The simulations for SSP2 & RCP4.5
(with av. temp. increase of 1.8 °C) demonstrates, respectively, a potential loss of 14 % and 57 % of suitable
habitats. Simulations of SSP3 & RCP7.0 and SSP5 & RCP8.5 scenario (with av. temp increase of >> 2 °C)
shows a loss of 30 % and 41 % of suitable habitats within EE, and more than 90 % in Ukraine. Since each
percent of such changes provokes enormous losses in ecosystems and biodiversity, we emphasize the current
need for countries to aim and achieve the most ambitious c.c. commitments to stabilize the increase of tem-
perature, i.e. within 1.5 °C. Our comparison platform included also SDMs of trees (oak, beech, spruce, pine,
linden, and birch — Quercus robur, Fagus sylvatica, Picea abies, Pinus silvestris, Tilia cordata, Betula spp.),
as well as SDM for the marten (Martes martes), for all of which we had already developed GLM-by-2050.
Consequently, the new projections demonstrated that all habitats of the red squirrel and associated species are
expected to shift mostly ‘to the north’ by 2100, and their localities in the Caucasus Mountain might be frag-
mented. Most likely, in nature, this complicated displacement will happen not in the form of direct migration
of individuals ‘to the north’, but through active synanthropization of the red squirrel. How durable and satis-
factory this mechanism is for natural selection remains a mystery. The territories from which S. v. ukrainicus
(Mygulin, 1928) was described have changed significantly: the respective landscape ecosystem losses have
reached up to 50 % and more. By 2100, significant habitat changes are likely to be also demonstrated by
beech and birch. This research can be used by educators in teaching the history of science, applied ecology,
nature conservation, and geoinformatics in biology. This research is dedicated to the Squirrel Year 2020.

Key words: red squirrel, Sciurus vulgaris, SDM, WorldClim, SSP, RCP, Ukraine, Eastern Europe.

Correspondence to: Grygoriy Kolomytsev; I. I. Schmalhausen Institute of Zoology, NAS of Ukraine, 15
Bohdan Khmelnytsky St, Kyiv, 01030 Ukraine; e-mail: gk@uncg.org.ua; orcid: 0000-0002-0747-8600

Submitted: 05.05.2020. Revised: 11.11.2020. Accepted: 30.10.2020.

Beryn

Bugipka 3Buuaiina (Sciurus vulgaris, L. 1758) — mmpoko po3moBCIoKeHH B €Bpasii BUII, MO
BIJII3EpKAITMIIOCS B OJIHIH 13 JOMIHYIOUMX BEPHAKYISIPHUX HAa3B TBAPUHU — 6UGIpKA pyda €8pa3iii-
coka'. I3 BiAMOBIAHO aHIIIOMOBHO Ha3BO0, Eurasian Red Squirrel, TBapuny BHECIH, B TOMY 4HC-
7, B MDKHApOJHHUH «UIEPBOHUI» CIHCOK, 03MOO0JCHWH MOTYKHOI Kaptoro (Shar et al. 2016)
(puc. 1). B Vkpaini Bux orpumas oxoporHuii cratyc (b3) B 1996 poii?, 3 MOMEHTY NpHEIHAHHS

! BioLib nasusae tBapuny Ukrainian rust-colored Squirrel, inakiue — ykpaiHCBKOIO ip»aBO-pyI1010 BUBIPKOIO.
2B 1938 poui B VPCP nisina 3a6opona Ha go6ysanns (Murymin 1938:352).



106 Grygoriy Kolomytsev, V. Prydatko-Dolin

JepikaBu 10 bepHChKoi KOHBEHIT (Sciurus vulgaris... 1996). HaroMicTb, MPUCKITUTUBHHA TOCITiTHHK
0XO04e 3BepHE yBary Ha YMMaJI0 HaJBXKJIMBUX JIETAIICH.

3okpeMa, Ha 00Ir 3HAYHO MIMPLIOTO TEpetiKy 300HIMIB, HANPHUKIa, B YKpaiHi, cepes SKuX €
Iy’Ke NpeBHiH, PIAKICHUH, CIIOBO-O-TIOJIKY-IrOpiBChKUM, «MHUChY» (3i31a & 3aropomutok 2020), BTiM
sk 1 0ba[p] Ta BbBbpuu[s]. | Ha Te M0 icTOpis Mi3HAHHS BUBIPKY B YKpaiHi HE € 3BUYANHOIO, aJlKe
TYT TOIIUPEHi JeKiJbKa MiABUAIB, OJHH i3 SKUX € NPUKMETHUM — ue Sciurus (Sciurus) vulgaris
ukrainicus Migulin 1928 (Murymin 1938: 348'; Wilson & Reeder 2005: 764)?, i cTOCOBHO SIKOTO
ICHYIOTB pi3HI TOYKH 30py. | Ha Te, 110 y3aranbHEHa cydacHa Mama Bij MIXKHaApOIHOTO COI03y 0XO-
poru nipupoau (MCOII) e akryanpHOIO Ha 2014 pik Ta Mae mo3Hauky Version 2020-3. Jlo Toro X,
Ha LIl Marli apeal BUBIpKH, SKa MEIIKae, TpUMipoM, B YKpaiHi, € 3CyHyTUM Ha MiBHi4 (puc. 1).

Ane 3 sxoi npuunHn? MCOII He KOHKpeTH3ye sk came Oyla OTprMaHa Marla, Xo4da y JiereH i
HasuBae 18 mxepen iHdopmarii. 3 ornany Ha 3ragyBanHs Tam ESRI Ta HasB pisHuMX Trpoman, ne
WMOBIpHO, OyNO pe3ylbTaTOM aaMiHICTPATHBHO-OPIEHTOBAHWX 1 TOYKOBO-MApIIPYTHUX OOIIKIB.
['0J0BHUM BiIJTUCKOM, Ba)KJIMBUM JUISI HAIIOTO JIOCIHIDKEHHS, € Te, 0 HaBiTh y 3BEJCHHI PiBHA
MCOII Hemae Mozenei, a y BUIOBOMY HapHci (irypye jauiie 3a3HadeHuil Tpenna 3HmwxeHHs (). Ha-
TOMICTb, Y IIM(POBY €MOXy, MOJICTIOBAHHS Ta iMiTallii, Ha Hally TYMKY, MalOTh CTaTH HEBiA €MHOIO
YaCTHHOKO TIPOIIECY MPUHHATTS PillleHb, ajpke 00JIIK BUBIPKH METOJIOM ITIPaxXyHKY 371004l y MHUC-
JIMBCBKUX CYMKax J[aBHO IIIIIOB Y HEOYTTA, a IHIINH, MapIIPYTHHH, 3aBXKIH 3aJHIIaATHMETHCS TPO-
OJleMHUM, 3 OTJISIIy Ha BUTPATHICTH 1 BEJMUE3HI IJIONII, A€ illle MeIIKae ISl MOIyJspHa, KOPHCHA
TBapHHA.

B VkpaiHi Brepie cuMyJsinii oao NOMUpeHHs BUBIpKH (Y IU(POBOMY CEpeOBUIL, Y BUTIIS-
Ii cepii Mar, a MOTIM 1 pe3yJIbTaTiB MOJCIIOBAaHHS 3 BUKOPUCTAHHSAM ITiIXOy TeHepaTi30BaHUX Ji-
HiltHUX Mojeneit (GLM), 3i6pannx B GIF-animarito) Oynu onpritroaHeHi rpymnoro BioModel Ykpa-
{HCBKOTO IIEHTPY MeHekMeHTY 3emMii 1 pecypcis (ULRMC) B 20082010 pokax, y T.4. 11t CxinHol
€Bporn. 3a 11 miT B YKpaiHi HIXTO HE CTBOPUB HIYOTO MOJIIOHOTO, 1 HE 3aIPOIIOHYBaB 1HIIOI aTbTe-
pHatuBr®. OTOMY MU BHPILIMINA POBECTH MOIEPHOBE JTOCIIDKEHHS i3 BHKOPHCTAHHAM MPOCTOPO-
BOTO MOJICTIIOBaHHS, [0 BPaXOBYBaTUME BH3HAUYANbHI PEJICBAHTHI CIIEHapii 1 cUMynALii 3MIHM KITi-
MaTy, BUIIPOIyKOBaHI MiXypsIOBOIO IPYIOI0 €KCIepTiB 3 muTaHb 3MiHu knimaty (IPCC).

Puc. 1. YactuHa apeaiy BHBIp-
ku (S. vulgaris), 3a paHUMHU
MCOIT — pguB. Texcr. Poto
O. Piznuka (mapx «Ilepemorny,
M. Uepkacu, Ykpaina (2020)).

Fig. 1. The Eurasian Red Squir-
rel (S. vulgaris) areal fragment
based on IUCN data — see the
text. The photo by A. Riznyk
(Pentax K5-IIs, Pentax
DA300%*/4; the ‘Peremoghy’
Park in Cherkasy, Ukraine
(2020)).

! SIk npasuno, npu 3ragysadui npo S. v. ukrainicus nocunarotbes Ha npamo O. Muryinina (1938). Hacnpasai x, Ha
ctopiHmi 347-# aBTOp 3ramye npo BiIacHMiT TBip «O030p TPE3YHOB YKpauHED). Y CHHCKY JiTepaTypn — 1e «Mury-
mH A. A. Ob630p epuizynos Yrpaunwt. 3P. 1928». 3a mo6’s13HMM po3’sicHeHHSAM . 3aropomHioka, MaeThCs Ha yBasi:
MurymuH, A. A. 1928. O630p rpe3yHOB YKpaussl. 3axucm pociun. Xapkis, 3—4: 1-15.

2 Inoni — Sciurus vulgaris subsp. ukrainicus Migulin, 1928, a Takox «paniwe S. v. kessleri».

3V 1i % poku B.Turap (2011) onpunrogHus MpUKIagd MOJIENTIOBAHHS €KOJIOTIYHOI Hilll, i3 BuKopucTaHHsIM DIVA-
GIS Ta ganux World Clim.
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Meta — nocaiiuTy NOMMpPeHHs BUBipkU y CxigHii €Bpomni i iMITyBaTH y HUGPOBOMY Cepesio-
BHUIIII HAIIPSAMKH 1 MacIuTaOu MOTEHLIHHNX 3MiH i apeany 1o 2100 poky, 32 yMOB peanizalii kpaiHa-
MU CBITY Pi3HO{ KIIMAaTUYHOT MOJITHKY. [HAaKIIe KaKydu, — BpaxyBaTH CIICHApPil OYiKyBaHUX cOIlia-
JIEHO-€KOHOMIYHHUX T00anpHuX 3MiH (SSP), moenHaHHI 13 CIEHApisIMH BUKHUJIB MapHUKOBUX Ta3iB
(RCP), 3anpononoBanux IPCC. bazoBumu Oynu 4 cueHapii (auB. Huxkue). Takuil 10CBif, a TaKOX
3ally4eHHS. B SKOCTH TOPIBHAUIBHOTO Martepialy CHMYJIALINA IMOIIMPEHHS BHIIB, aCOLIHOBaHHX i3
BUBIPKOIO, JI03BOJIUB OM BIEBHEHIIIE 3iCTABIISTU PE3yIbTaTH OOJIIKY 1 OLIHKU BUBIPKHM Ha MICLIEBO-
MY, perioHaJbHOMY 1 II00aIbHOMY PiBHSX, Oepydu 110 yBaru, y Tomy umcii, 3BeaeHHs MCOII Ta
THIIMX MIXHAPOJHUX 1HCTUTYIIH, J€ MiJICYMKOBI BUCHOBKH (hPOPMYIOTHCS KOJIEKTHBHOI POOOTOIO
EKCIIEPTIB.

JlolaTKOBHM TIOIITOBXOM OYJI0 i Te, IO IaHOBHA TEPioJIoTivyHa rpoMalia 3arpoIrioHyBaia Oro-
nmocutu 2020-if PokoMm BuBipKH. 3apa3oM, HaIlle TOCIiIPKEHHS CIPUATHME i TIOJABIIOMY PO3BUTKY
6ioToreoinopMaTHKH B YKpaiHi.

Busipka: 1915-2100
006’°cxkmu 0ocniorcenns

OcHOBHUM 00’€KTOM PO3BIJIKU € sugipxa pyoa espasiticoxa (Sciurus vulgaris, L. 1758). Hass-
HICTh IIBUJIIB — JIOJIATKOBA CKIJIAIHICTh, aJKE HE ICHY€E SKOICh GOpPMYIIH, sika OW JO3BOJIHMIIA BIICB-
HEHO TePEBECTH «aJIpeck» YCiX MIBHIIB Ha MOBY M(ppoBoi kapTH. OHe 13 HaOIMKEeHb — I Bpa-
XYBaHHS BUMOT BUJY JIO CEPEAOBHII iCHYBAaHHSI, HANPHUKIIAA, Y KOHTEKCTI KJIaciB 3¢éMHOI MOBEPXHI
(LCC). VY cBoro vepry, BOHH ITOMITHO 3MIHIOFOTHCS, TIEPETBOPIOIOYKCH Ha CKIIAAHY Mo3aiky. Haro-
MICTh, 32 0araTto pokiB KOJEKTUBHUH JTOCBIJI JO3BOJIMB CTBOPUTH CXEMY PO3MOBCIOJKCHHS ITiBHIIB,
SIKY MOXKHA HaKJIaJaTU Ha BIANOBIAHY M03aiKy, THUM CAMUM CTBOPIOIOUH MIATPYHTS JUIS iMiTaliil po3-
MTOBCIODKEHHS BHILY, 1 BIITTOBIHO, TPOTHO3YIOYX 3MiHHU Y TIPOCTOPI 1 Yaci.

3 icTOpPUKO-TI3HABANBHOI TOUKH 30pY, B MeKaxX YKpaiHH, JOCHITHUKYA MAOTh IO 13 AEKIIbKO-
Ma miaBugamMu BUBipku. 3rigHo 3 O. Muryninum (1938) — i3 Tppoma: ykpaincekoro (S. v. ukraini-
cus), Keccrepa (S. v. kessleri) Ta cepeqHbOpOCIHCEKOIO (S. v. ognevi). 3a K. TatapunoBum (1956) —
13 yotupma, a came: S. v. varius, S. v. kessleri, S.v. carpathicus, S. v. fuscoater. PetenvHuii nepe-
OTJISIIT TIOMIMPEHHA MiABHIIB S. vulgaris B Ykpaini 3ailicauna FO. 3izaa (2008), sika mokasana, mo B
myOurikarisx 1938-2007 pokiB, 3a OI[IHKaMH Pi3HUX aBTOPIB, B YKpaiHi i CYMIKHHX 3 HEIO PETiOHaX,
MeEIIKaJIN/MEIIKaTh 3-8 MABUAIB: S. v. carpathicus, S. v. fuscoater, S. v. varius, S. v. kessleri, S. v.
ognevi, S. v. ukrainicus, S. v. fedjushini Ta S. v. formozovi, a Mexi TOMUPEHHS OIBIIOCTH MiJBU/IB
€ PO3MHUTHMH. AHAJOTIUHY CHpoOy i3 peTeNbHOr0 BHBYCHHSI CTaHy crpaB 3iiiicHuB B. Iromka
(2012), sxuit OWIHUB MIITBHICTE 1 YACENBHICTH BUBIPKH B YKpaiHi, a TAKOXK MiJICYyMyBaB, IO apeai
3cyBaeThbcd Ha MiBHIY. CXOXHM orisg, Ha ocHOBI myOmikamii 1938-2005 pp., 3Haxomumo y
1O. Botitnaposuu (2020). OgHOYAaCHO, MOCTITHUIS BUSACHWIA, IO KOPHYHEBA Ta YepBOHA (opma
TsDKi€ 10 epeOyBaHHS y MIIIaHUX JIicax, YOpHAa — XBOWHUX, a JIBl (POPMH — Y MICTax, 1 IO KOJIbO-
PoBi hopMH BUBIPOK MOXHA PO3PI3HUTH 32 HU3KOIO MOP(OMETPHUHHX O3HAK. IHINI aBTOpH, HA MIPH-
KJa/i BUBIpOK 3aximHoi YKpaiHW, JOCHIIWIM IO PENpOAYKTHBHA 130JALisS MK PYyJIOI0 1 YOPHOIO
dopmamu S. vulgaris Bincytas (binokons ef al. 2014). 3rimHo i3 3BeneHHAM, BukoHaHUM B CIIIA
(Wilson & DeeAnn 2005), maemo cripaBy i3 4-ma miaBugamu i3 23-X Bimomux ais €Bpasii, cepen
AKMX Ha3MBAIOTh TAaKOXK S. v. ukrainicus (3amicts' S. v. kessleri). Tak camo — R. Thorington &
R. Hoffman (2005), i BOHU BKa3aJu y CBOEMY CITUCKY S. v. vulgaris (3aMicTb S. v. carpathicus).

Momo my6mivHO NJOCTYIHUX, «HAPOJHUX» 3HAHB, TO B YKPaiHOMOBHIH «Bikimeaii», HaBKip aHT-
JIOMOBHIH, HEMa€ TOCWIAHHS Ha JpKepeno iHdopMalii, i TOMy BaXKKO 3pO3yMITH MOTHB, 3 SIKOTO y
CIUCKY MIJBUIIB B3araji He 3raaytoTh S. v. ukrainicus Ta 6nu3bkuit S. v. kessleri. Xo4a notim, 00H-
JIBa TiABUIIM BCE K TaKW HA3UBAIOTH SIK OKPEMI, 1 pO3MIIYIOTh TIOPSJ 13 «TEIEYTKOI0» (aKIiMaTH30-
BaHUM ITiJJBHIOM) Ta «KapHaTChKOI0» BUBIpKOKO. ile OJMH MpUKIaa: B yKPaiIHOMOBHOMY BiKimemiii-

! TIpn yBa)XHOMY MPOYMTAHHI CIIOBO «3aMiCTh» Ma€ BUKJIMKAaTH moaus. O6uasa miasuau onucas came O. Muryiin,
3okpema: Oinka Keccnepa abo mpaBoOepexHa 1ie — «1928 — Sciurus vutgaris kessleri Mig.» ta/un «S. v. kessleri
Mig., 1928 p.» (Murynin 1938: 347, 350).
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HOMY Hapuci po O. MuryiiHa € OBHUN CIIUCOK TaKCOHiB, onucaHux O. Muryninum (i3 mocuiiaH-
HaM Ha orisix L. 3aropomuroka 1992), ane 6e3 sranku S. v. ukrainicus i 6€3 po3yMiHHS TOTO, IO Y
3rajaHii crarti 1992 p. MoBa #inmia npo Takconu Muroidea, ane He Sciuridae. OTxe, HayKOBii Tpo-
MaJii 3aBIIIe € i Oy/Je Ha/l MM MPALOBATH, Y T.4. Y IIUTAHHSAX MPOCBITH.

Bioorist BUBIpKY TiCHO TIOB’si3aHa 3 YIpyITyBaHHIMH JIEPEBHUX pociuH. Sk nucaB O. Murymin
(1938: 351, 411), BuBipKa — «TUMOBUIl 3Bip JIICOBOI 30HU, YCE XKUTTS SIKOTO MOB'A3aHE 3 IEPEBHOIO
pociuHHICTIO», «B yMoBax YPCP <...> B mucTsHUX <...> 1 B XBOWHHX JIicax», «IIPHICPKUBACTCS
HCKITIOYHMTENBHO JIECOBY», «B CTEITHYIO 30HY 3aXOJUT JIMIIb 10 Jiecam». Y knacudikaiii I. I'. Cepe6-
psAkoBa (IIOJI0 JIicy) — Iie JepeBa, YarapHUKH, YarapHu4ky. Tak 9d iHaKIe, B CbOMY CEepeIOBHIIN
BUJI TOAYETHCS, PO3MHOXKYETHCS, TIEPECYBAETHCS, PATYETHCS Bill XM)KaKiB, 3MaraeThcs i3 IMPUPOIHIM
n060poM, eBoimonionye. IlepeBeieHHs TAKUX BUMOT BUBipKH Ha MOBY L()poBOi Kaptu', Ta me i Ha
TakKiid BeJM4e3Hii o, sk CxigHa €Bpona, He Oyi0 MpoCcToro 3anadero. Jluiie sikach 4YacTUHA 1H-
(dopmanii moTpamsia B MOMYISpHi reorpadivHi KapTH, i, 3BUYaiiHO, MacITad KapT HIKOJIU He J0-
3BOJISIB TIOOAYUTH YCIO MO3aiKy JIEPEBHOTO CBITY 1 TOTO, 1110 3 HUM aCOIIIOETHCS, 1IIe ¥ Y TUHAMIIIL.

Y cBOeEMY HOBOMY AOCIIMXKEHHI MU BUPILIMIN JOAATH A0 MEpeiKy BUAIB (13 SKUMH AOLIIBHO
OyJI0 CyMICTUTH CLIEHApil O4iKyBaHOTO 3MIIIEHHS KIIMaTUYHO MPUIAATHUX TEPUTOPill A iCHYyBaH-
HS BUBIPKH), acOLIHOBaHI BUIN JIEPEBHUX POCIWH, JJIS SKHX MU PaHillle BXKE CTBOPHIIU ITPOCTOPOBI
MOJIeJIi TIOLIMpeHHs, a came: ny0 3BuuaiHuil (Quercus robur), 6yk 3Buvavinuil (Fagus sylvatica),
kamran icriBauii (Castanea sativa), sinmHa 3BH4aiiHa (Picea abies), cocHa 3BuuaiiHa (Pinus
silvestris), mana napiononmcta (Tilia cordata), 6epesa (Betula — B. pendula, B. microlepis, B. pubes-
cens, B. humilis*, B. klokovii*, B. obscura®, B. borysthenica*), a Takox KyHUITIO JIicoBy (Martes
martes), sika € IPUPOAHIM BOPOTOM BUBIPKH. 31pOYKOI0 yBHpa3HEHO BuaM i3 UepBoHOI KHUTH YKpa-
{HH: Gepe3za Huszvka, bepesa Knokosa, bepesa memna, bepesza Oouinposcvka. He BUKIIOUEHO, MO B
TEPUTOPII0 MOJICITIOBAHHS MOTPANWIIA TaKOX JIOKaIlii nyba aBctpilickkoro (Quercus austriaca) Ta
IHIIUX OXOPOHIOBAaHMX pociuH. Ha mpakrtuili, OinbLIiCTs BUAIB AepeB B YKpaiHi 30epirarTh Ta/abo
BHKOPHCTOBYIOTH 13 OOMEXECHHSAMH, TOYHIIIE, MaJTl OM TaK POOHTH.

Tepumopia oocnioxcennsn

IIpocrip, y Mekax SKOTO MH JOCII/DKYBAJIA TOIMHUPEHHS BUIIB 1 3MIHCHIOBATIM 1X MPOCTOPOBE
MOJICIIIOBAHHS, OXOIUIIOBaB 3HauHy udacTuHy CXximHoi €Bpomm, 30kpema (ckopoueHo): Bipmenii,
iH1. Bubip OyB 3yMOBJICHHI BUMOTaMH KOHKPETHUX MPOEKTIB, mpodinancoBanux B 2005-2008 po-
Kax AreHuiero 3 mutaHb AoBkiLE KopomiBctBa Himepnanau (The Netherlands Environmental
Assessment Agency, PBL). OOpanwuii MaciiTad AOCTIDKCHb BUSBHBCS 3PYYHHUM 1 pEIpe3CHTATHB-
HUM TIpY BU3HAYCHHI KOMOIHaIiT Koe(illi€HTIB KIIIMATHYHUX (DaKTOPIB, 110 BU3HAYAIOTH MOIIHPCHHS
BUIB. Y Mojanbiomy, e npocrip i BignoBianuii IT-mpoaykt HazBamu EEBIO — Bin The Eastern
European GLOBIO v 1.0. JIo 2008 poky #isiB 3pyunuii noBunosuii nomykosuk EEBIO Searchable
service, 13 JJOTIOMOTOIO SIKOTO BiJIKPUBABCS JOCTYH SIK IO BUBIPKH, TaK i IO acOI[iHOBaHUX 13 HEIO
BUJIIB POCNUH 1 TBapHUH. 3arajipHa iH(opMais mpo MPOoeKT i O LBOT0 Yacy € JOCTYIMHOIO Ha cTapii
BeO-cropini ULRMC. HaromicTh, Micisi 3aBEepIIEHHs MPOEKTY, 3raJlaHui IOIIYKOBUK IEpecTaB
MPAIIOBaTH, OTOMY HAIlla CTATTS YaCTKOBO JIOIIOMAara€e BiTHOBHUTH AOCTYII IO KOJHIIHIX, TYXKAX Ma-
TepialiB MOJICITFOBaHHSI.

HasBHicTs agmiHicTpatuBHOI ckiamoBol B ['IC, monermmuia MOmIyK HA3KH BEKTOPHU30BAHUX
KapT, IPUB’sI3aHUX J0 aIMIHICTPaTUBHUX OAMHUIIB, 30KpeMa, 3 OOIKY JICIB, a TAKOXK KapT i3 mapa-
MH, SIKi MaCKyBaJIl CEpeZOBHIIA iCHYBaHHS, HABIIAKH, HE MiXOIAII IS iCHYBaHHS BUBipKH. Pazom
13 JTaHUMU AHCTaHIiHOTO 30HAYBaHHA 3emii (/133) e gano MOXIIMBICTD HOCITIKYBAaTH CTaH CIIPaB
Ha Benmde3Hid teputopii (puc. 2—10). Y 6azosiii I'IC, ssky M CIIpOEKTYBaIX i3 BUKOPUCTAHHIM
TpuBuMipHOi ipoekiii WGS 1984, npoctip mociimkenns sk 6u Binpizascs Bin kaptu €spasii 70°E,
1 1o 3MeHuTyBao i 6e3 Toro cyrreuit 00’em I'IC.

! MaeTbest Ha yBasi He TUILKM BEKTOPHICTB, T06TO I'IC-popmar, ane i 6a3yBaHHs HA JaHUX QUCTAHLIAHOIO 30HIY-
BaHHs 3eMJIi.
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Takox, qyXe BaXJIUBUM OYyJI0 MPEACTaBUTU TEPUTOPil CyXOMOy 1 BIANOBIAHI OiOKIIMATHUHI
MOKa3HUKH, TOMY B)Ke 3rajaHy 0a3oBy HU(pOBY ocHOBY i3 apxiBiB YLIM3P, mono nepeBHux 3erne-
HOBKpHTHX Twiom 1928-2008 pokiB, MOMOBHEHY i HOBUMH MaTepialaMH, JIOJAaTKOBO OMPAIFOBAH
Ta BWJIY4MJIM BEJIUKI TIOBEPXHi, BKPUTI BOJOMO, Y T.4. JIano3ske 1 OHe3bke o3epa (PD) Ta iH..

Bxioni mamepianu w000 nowupennsa eugipku

JleTanpHuUil MaTepiaa MO0 MOIIUPEHHS BUAY, CYIPOBIIHI JaHi Ta alropuTMu OOpOOKH aa-
HMX — B Hammx 3BiTax mis PBL! ta myGmikaumisx (IIpumatko et al. 2010%; Komomsimes 2010;
Prydatko & Kolomytsev 2011; Komomurnes 2012; Prydatko & Kolomytsev 2014). Jlume B ofHii
ny6unikanii (Prydatko et al. 2008), sik gyacTuHi 3BiTy 11 PBL, MicTHBCS nepenik NepIIux BEeKTOPHUX
KapT, agantoBaHux Hamu Bxke 2007—2008 pokax i 3aBaHTaKEHHS B CTapTOBY, «BUBipKoBY» ['IC.
([Ing poOoTu 13 KOXKHUM BUJOM MU KOHCTpyroBaiu okpeMmy I'IC, Tak K HOTYXXHICTb KOMII IOTEPIB
OyJla He TaKOO BUCOKOIO, K chorofHi.) Omxke, B I'IC Bxoaunu gani 133 1 y3araabHeHi, «BUBIPKOBD»
BEKTOPHI IIapH, B MepIry 4yepry, i3 apxiie YIIM3P (1992-2008), i Ha nonaTok, IyKe MPHUOJIM3HI, B
po3pisi «obmacreity — no BioDat (ITy3auenko 1980), a Takox i3 616motexku MCOII 2007-x pokiB, i
Briepiie — BekTtopuzoBadi B ULRMC mapu 3 BuganHs «Atiac gseco CCCP» (Huxomnarok 1973) Ta
«['eoboTannueckas kapra...» (Ky3nemos 1932). B octaHHBOMY BHTIAJIKy MU PO30MIM Ha IOJITOHU
ta nepesenu B ['IC-popmat kapty 1928 poky (puc. 2).

3a3HaueHi palsgHChKI KapTH OYyJIM KOPHUCHI OTHM, IO Maj¥ BiJHOIICHHS SIK IO MHCIHBCBKHX
BHJIIB TBapHWH, Tak i Jo mopia aepes. JlokymeHntn «Atinac...» 1973-x ta «['eoboTannyeckas Kap-
Ta...» 1928-x BinHaiimoB B HarionaneHii 6i0mioreri Ykpainu iMeHi B. I. BepHancekoro acmipant
O. Kaniniyenko, sikuil mpoxogaus Tofi mpaktuky B rpyni ULRMC-BioModel (choromni — BiH €
ciBpobiTHHKOM Environmental Scientist, Canada). bi6mioreka mo6’ 1310 no3Bonmna ULRMC Binc-
KaHyBaTH KapTH Ta 3AIHCHUTH oludpoBKy. B oungposui 6pamu ydacts B. [Ipunatko, O. Kanini-
yeHko Ta O. Imyk. (Ha xans, B 1ieHTpi reoboTaniuHoi kKapTH 1928 poky 3sis1a MponaInHa, o0 MOTiM
MPUHIIIOCS KOMIEHCYBATH IHIINUMH, CYITYTHIMH TaHUMIL. )

3po3yMijio, 0 MU HaMarajavch 3aBanTaxuTy B ['1C, B epny yepry, ycro Mo3aiky KIaciB 3eM-
Hoi moBepxHi (LCC), moB’s13aHy i3 PO3MOBCIOKEHHSIM JEPEBHUX TOPiJ, B TOMY YHCHi, Y MICTax,
Y3JI0BXK JIOpIT 1 Take iHIIE. 3ayBaXKMMO, 10 B Ti POKH JaHi JUCTAHIIIMHOTO 30HIYyBaHHI 3eMJIi Ta
BIJINOBiHI TporpamMu OOpOOKH illle He TO3BOJSUIM BIEBHEHO BHUOKPEMIIIOBATH, HANPUKIIAM, YCHO
MO3aiKy «OCTPOBIB» 1 TABYTHHHS JIICOCMYT.

B 2005 pomi FO. llItena 3anponoHyBaB BUKOPUCTOBYBATH JJIS 11i€i METH 3MMOBI 300pakeHHS,
orpumadi i3 cynmytauka Terra ASTER (IlItema & IIpumatko 2005), i3 10OMOMOI0I0 9Or0 MU BHECIH
yrouneHHs B kapTu Cymcrkoi, KipoBorpancekoi Ta [lonraBcekoi obnacreit Ykpainu. B Tiit ke my0-
JiKalii MicTHIIacs 1ikaBa HOTaTKa Mpo MOXKIIMBOCTH T€0iH(POPMATHKIB THX YaciB: 0OCTaBUHU J03BO-
nsim 3aBaHTaxyBanu B ['IC, okpemo abo KOMOIHOBaHO, JIMIIE <JTIC», «IEPEBAKHO XBOWHHUM Jicy,
«IEePEBAXHO JINCTSIHUHA JTICY», «IICOCTENOBI acomialii», «po3piKCHHHA JIICOBHUHA MAaCUB», «TipChKI
JIICOCTENOBI acoliiamii», «XBOWHUHN JIiC», «IMCTIHUH JiC», «4arapHUKU 1 PIAKOJICCS» 1 Take IHIIe.
OxpeMi Bpi3KH, i3 YTOUHEHHSAMH, Oy/lH OTpHUMaHi HAMU TaKOX AJs TepuTtopii KpuMcekoro miBocT-
poBa B YkpaiHi ([Ipunatko & Lltema 2002).

Konocanbry poboty 3aiiicauB O. KaninideHko, nemudpyrodn iHdopMarliio moao ckiany ¢ic-
TamkoBuX (Pistacia mutica) Ta IHIIHX PIIKOIICH HA KpyTocxminax B Kpumy; BiH ke 3i10paB Ta 3BiB
BOEIMHO BCIO iH(OPMAIIIO, KA CTOCYBaJIAcs MOIIMPEHHS icTiBHOro Kamrtana — Castanea sativa
(Kalynychenko 2006).

! ‘Developing a Species Based Model for Biodiversity Assessment in "Russian Speaking" Countries of the Pan-
European Region’ (August, 2005 — March, 2006), ‘Projection of Species- and Species-Climate Based Models on to
the GLOBIO Ukraine Region, and Scenarios Development’ (November 14, 2007 — July 14, 2008).

2 B wiii po60Ti 3aHOTYBaJIH, IO TOBHUII nepernik 3aco6is 133 3a 19692005 pp., BUKOPUCTAHUX HAMHU [ poOOTH i3
teputopieto EEBIO, sxmouas: AVHRR, NOAA, SPOT, CORONA, Landsat 4 TM, Landsat 5 TM, Landsat 7 ETM+,
Terra MODIS (250, 500), Terra ASTER; 06’ekTHBHa po3/ibHA 3aTHICTh CYKYITHOTO HPOJYKTY KOJIUBAIACh B iHTE-
pBaii 10 M ...5 kM.
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15 Forest "1928" (see source 'i*)
Forest (see sources i, "in", "v*, "a1")
I:] EEBIO Project area mask
.- . damaged map section
[ | nviolate forest (see source "iv")

1000 Km
]

Puc. 2. I3 apxiBiB YLIM3P (cnpomena Bepcist): Haks1aiaHHs Ha reo0oTaHiuHy KapTy 1928 pokiB JaHUX Hpo JicH, 3
kapt 2000-2004-x Ta ganux /133 2000-2002 pp. — moka3aHo >KOBTUM; He3alMaHi JiCH BHOKPEMJICHO YSPBOHIM.

Fig. 2. The ULRMC archive data (simplified version): overlay of the Geobotanical Map (1928) and forest cover data
using maps of 2000-2004 and remote sensing images of 2000—-2002 years shown in yellow; virgin forests highlighted
in red.

Puc. 3. I3 apxieiB YIIM3P (copo-
meHa Bepcis, (QparMeHr): 3aMi-
MICHHS JIICOBKPHTHUX IUIOMNI CLIBCh-
KOTOCIIOIApPCBKMMH  YTIIJIIMH B
1980-x — 3adapbosano (3a: I'pu-
6oBa et al. 1980, y mnepeknani,
nepeonndpporka YIIM3P), naus.
TEKCT.

Fig. 3. The ULRMC digitized ar-
chive data extract (simplified ver-
sion): replacement of forested areas
with agricultural lands in the
1980s — painted (according to
Gribova et al. 1980), see the text.
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Bes 1 ckimazaHa Mo3aika JiAria B OCHOBY CTapToBoi, «BuBipkoBoi» I'IC ta cynythix I'IC, i
CTajJa B HAaroAi Juid 3HaXOJKeHHs TpeHiB (Tabn. 1). (Hampuknan, GIF-aniManis cueHapito 3MileH-
Hs apeany Fagus sylvatica, 110 1 3apa3 € nocTynmHOO Ha BeO-cTopiHmi BioModel, craprye 3 1928 i
3akiHugyeThest 2050 pokoM — nuB. Tadd. 2).

Ananiz nowupenna eugipku ma 0eaKkux acoyinosanux i3 Her 6uoie

VY mepmri poky Hamoi poOoTH i3 MoaesMu o0 ccaBiiB, B ULRMC OyB HakonmuyeHH Ynma-
TR MaTepian, moao YKpaiHu, Mpo 3MiHy, B TIEpITy 4epry, JICOBKPUTHX IO, a TAKOXK arpoJiaH/I-
mwadTiB 1 sikuit 6azyBaBcs Ha ganux J33. Cepea BCbOro 11bOro — OKpeMi JOCIHIHKEHHS 111010 CTaTH-
CTHKH 1 ctanoro ynpasiinHa jicamu (Kpasens 2005), BuBUEHHS XpeOSTHUX TBapHH MICHKUX ario-
Mmepamiid (Komomunes et al. 2005), neanpodiabHUX (ayHICTHYHUX KOMIUIEKCIB arporieHo3iB (I'aB-
puck 2005), omiHIOBaHHS BUAOBOTO OaratcTBa ccaBiliB arpoianamadris (KpmkaniBebkuii 2005),
1HAMKATOpU Ta IHJEKCH (IIOAO JIICOBHX HAacapKeHb-Ta-MOJEe3aXUCHUX JICOCMYT, (parMeHTarii
nmapamadTie Tomo (muB.: Co3iHoB et al. 2005 a, 6). Toxi x Oyio mepeBipeHo y MapmIpyTHUX 00i-
Kax, 1[0 BUBIpKa HE BIUCYETHCSA B JIICOCMYTOBY CKJIQJIOBY arpolieHO3iB, Ha BiIMiHYy BiJ KaM’ SHOI
KyHHULI (Martes foina Erxleben, 1777). Inakme kaxyuu, arpoanamadTi BUKOHYBAIU 1 IPOAOBXKY-
FOTh BUKOHYBATH BiJl’€MHY pOJIb y IOTJIMHAHHI, 3Be/ICHHI HaHIBEIlb, CEPEIOBHUII iICHYBaHHS BUBIPKH,
a 3aXHCHI JIICOMOCAIKOBI KOPUIOPH, 30CEPEIKEHI TaM, He OyJIM PUBAOIUBUMH TS Hel.

TuM He MeHIle, MU HE BiJIMOBWIINCH Bij 30€peKCHHS MaBYTHHHS JIICOCMYT B CKIIaJl TeMaTH4-
HuX mapiB ['IC, po3ymMiroun, mo iXHid MOPIAHUNA CKIal HE € OJHOMAaHITHHM, 1 IO TaK YH I1HAKIIE,
BOHH TPEJICTABISIIOTE COOO0 €KOJIOTiYHI KOPUJIOPH, 1 IO TXHS MPUCYTHICTH PO3MIMPIOBATUME I10JIE
MOJIeNli, & TOJIOBHE, — MEPEXUBO KOMIPOK, B SIKi IHKOpIOpYBaTUMYThCs moTiM fgaHi WorldClim.
[Ti3Hime My TEPEKOHAINCH Y TOMY, IO T1e OYJIO MPaBWILHUM KPOKOM, TaK SK «OCTPOBUY» 1 «KOPHIIO-
pm» nposiBIIIN cebe B 3aBepluanbHiil Bepeii GLM. IHIa cipaBa, — BUAAINTH 13 CKIaLy TEMaTUIHUX
mIapis, 1 BIANIOBiHO, 13 IT-pocTopy, HanpukiIaz, BeNIuKi BOJOHMU (BOZOCXOBHINA, 03epa). 3BIICH, Y
MIJICYMKOBIH KapTi 3’ IBWIIACS MPaBIIbHI MycTOTH. [TUTaHHS PO Te, UM BUAAISATH HACEJICHI TyHKTH
He 00roBOPIOBANIOCH, aJKE «MILIEHAMI» OyiH, 1o (akTy, yci 3e1eHi 30HH, 3aiHATI 1epEeBHUMHU POC-
JIMHAMH, 1€ O BOHU HE 3HAXOIMIINCS.

3BUYAiHO, MAIOYH TaKHii MO3ai4YHUN 0a3uC, MU TIOKPOKOBO OTPUMYBAJIM CIIOYATKY YHiBEpCaib-
HUH npoaykT (puc. 2, 3), a MOTIM, HAaNIPUKIIAJ, «KyHUIIEBUN» 4M «BHUBIpKOBHii». JlicoBa KyHHUI €
BHJIOM, 13 BUMOTaMH JI0 CEPEIOBUII ICHYBaHHS OJIM3BKHUMHM J0 BHBIPKOBUX. BiNble TOro, sk JaBHO
moMidgeHo, 3okpema O. Muryniamm (1938: 164), «KiNBbKICTh [KYHHUII] y BENUKIH Mipi 3aJeXKHUTh BiX
HasBHOCTI O110k». TaM ke, TOCTIAHUK BiMITHB: «B OCTaHHE JIECATHPIYUS KiTBKICTh OUIOK Y Jlicax
YPCP 3MeHmmacs, pa3oM 3 UM 3HAYHO 3MEHIIMIIACS 1 KUIBKICTh KyHHUIbY. Ske necstupivaus? ITi-
JIBUIM BUBIPOK, TpUTaMaHHUX YKpaiHi, O. Muryiin onucyBas y 1928-My, i BIpoOTiIHO TOMi X poO3-
moyaB poOOTy HaJ MOHOTrpadi€ro, OTKE MiJ AeCATUPIYYAM MaB Ha yBasi, Aecbk 1928...1938 poku. |
TYT k€ J07aB MOB 3 1934 poky HOMITHB 3HauHe 30UIBIIEHHS KITBKOCTI O1JI0K y Jicax XapKiBChKOI
Ta JloHenpkoi obnacTel. I3 bOro BUAHO, SIK 300J0raM MHUHYJIOTO HE BHUCTAYAJIO TaKMX MOTYKHHUX
TEXHOJIOT1H, sIKi € TOCTYTHUMHU 3apa3 (puc. 2-5). JIns nopiBHAHHS, HaiiHOBImI [T-migxoau gomnoma-
rajii HaMm He TUTbKHM MOOAYUTH BCe y TWHAMIII, ajie i BUpaxyBaTH JeII0 30BCIM HaJICKIIaJHe, HapH-
KiIax Te, mo ynpomaosxk 1988-2000 pp. Ha 3akapnarTi 3HENICHEHHS OXOmHiIo 2 %, a 3aJiCHEHHS
0.6 % momi niciB, a B Kpumy (Ykpaina), 0.4 % i 0.4 % Bignosigao (Prydatko 2002). Ilpu nsomy,
MOBa HIILTA, TIEPEBAXXHO, PO MPHPOIHI, CAaMOIIIMBHI HpoliecH. Take paHime HiXTo He BUBYaB. He
BHCTAYallo JIMIIE MOJENCH, Xo4ya 3arajbHa TEHICHINS BXKE CTalla 3pO3YMLUION: KUIBKICTB i SKICTh
miciB B YKpaiHi moyania HEBIMHHO 3MEHITYBATHCS, a IOPITHUN CKIIAJ — 3MiHIOBATHCS.

Y 2007-2008 pokax mu ctBoprutd Takoxk okpemy ['IC momo kyuuyi nicogoi. [lomroBxom Oyio
Te, 0 KYHHII IPUCBAYTYBAIN YUMAIO0 OKPEMHX, TEMAaTHYHHUX Treorpadivnux xapT. ToOTo, i TBapu-
HHU MOTJIM J00pe TocIyryBaTh Ui nemungposku ganux J133. B pesynbrarti, Oyna orpuMana Maibxe
MIOBHA KapTa apeairy KyHHUIl, B MeXax MPOEKTy, OJU3bKa, 110 TyKe HMOBIpPHO, 10 YaCTHHHU apeany
BHBIpPKH, Ta 13 MO3aiK010, YTOYHEHOO 3 Aonomororo nanux /133 (puc. 4). [lotouHo, 3a ciieHapieMm #1,
MU BpaxyBaJId HACTYIHI THUIH CEpelOBHIL, NMpHTamMaHHI KyHuui: 8, 9, 9a, 13, 14, a Takox 18
(puc. 4). 3a cuenapieM #2 BUKOPHUCTOBYBAJIM CXOi THIH, aje i3 gomaBaHHsM: 3, 4, 15, 24 ta 25
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(puc. 4). Bce — 3rimHO 3 JIETEHIOK0 IO KApTH JTICOBUX MUCIUBCHKO-TIPOMHUCIIOBUX MTAXIB i TBAPUH i3
«ATtnac...» (Hukomnarok 1973). IIpukMeTHO, 110 JUTS BCIiX JIiCIiB YKpaiHHU TaKOi MiJICYyMOBYIOYOT OTJIsI-
JIOBOT KapTu He OYyJIO B HAIIOMY PO3MOPSIKEHHi!, ToMy 1y «BHBipKoBoi» I'IC MU IONOBHIOBAIN
kaprorpadivHi JaHi iHIIMME, y T.4. BJIACHOPYY 3poOieHUME’. B cydacHUX myONiKalifax KyHHULS
JicoBa 1 BHBIpKa JaBHO HAa3BaHI «B3aEMOJIIOYOI0 MAPOIO», MOAIOHO IO MOJEINI «XHKAK-KEPTBay
Jlotku-Bonbreppu (BoiiHaposuu 2020). ToMmy ¥ 3miliCHIOIOTH iX MOpIYHHMN OONIK. 3a NaHUMH
Jepxkomcrary Ykpainu, y 2006 p. 9nucenbHicTh KyHuI carana 60 Tuc., a BuBipku 61 Tuc. rosis.’

[ime Ha MiATOTOBYMX CTallisfX CTBOPEHHS «BUBipKOBOi» ['IC Hamu OyJio OTpUMaHO KapTH MO0
MTOMITHOT 3MiHH JIICOBKPHTHX IUIOINI i, BIZIMIOBITHO, MO0 NMPUYMH OYIKyBAHOTO 3MIIIEHHS apeany
BUBIPKM «Ha MIBHIY», 30KpeMa, Ha mpukiaai kapt 1928-2004 pokis, i3 yTOYHEHHSIMH Ha OCHOBI
nanux /133 (puc. 2). He nuBHo, 110 Bke B 1940-x Ha cxemax C. Ornesa (3a: 3izna 2008: 315) apeanu
BHBIPKH «JIEII0 3MICTHIIMCS HA MiBHIY». Tak caM0 Bpa)karounMHu OyJIM TEMAaTHYHI KapTH OO 3a-
MIILIEHHS JIICOBKPUTHUX ILIOLN] CIIbCHKOTOCIIOAAPCHKUMH YTiAASAMHY, 1 SIKI YBIWIIIM B aTiiac POCIHH-
Hoctn €Bporneiicbkoi yactuau CPCP (I'pubosa et al. 1980; puc. 3). (Hwkue, y HOTaTkax momo
S. v. ukrainicus MW MICYMyBaJld, YAM 3aBEPUIMIIMCH BIAMOBIIHI MacIITaOHI JaHIIIadTHO-eKOJIO-
Ti4HI 3MiHH.)

Y 2008-x pokax mepexim BiI IDIACKHX 300pakKeHb OO CHUMYILAIIl MOUIMPEHHS, 3aBEPIIHBCS
CTBOPEHHSIM IIPOCTOPOBOT MOJIEIi PO3MOBCIO/IKEHHSI BUBIPKH 3 BUKOPUCTAHHSAM TI'eHEpalli3oBaHOT
ninifiHol moxeni (GLM) no 2050 poky. [Ipu nipomy, nepuii ii BapianT OyB ONPHITIOTHEHUH HAMU B
2010-2011 pokax, B JeKIJIbKOX IyOJiKaIlifAX, AKi i JO IIbOTO Yacy € NOCTYITHHMHU Ha BeO-CTOpIHII
BioModel (Tabm. 1), y Tomy uncni y surisigi pyxomoi GIF-animanii (tada. 2).

CrporoHi, ME MaeMO y TOOYTKY ¥ MPUKJIa] 3HAYHO IMOKparieHoi cuMysmii, 1o 2100 p. (puc. 6—
9). [Ipu 1bOMY € CEHC TIOPIBHATH pe3yJbTar i3 3BeAcHHM 3a 1932...1938 poku (11010 MOMIUPESHHS
miBUIIB BUBIpKH B YKpaiHi), pozpobuiernm FO. 3iznoro (2008), mormoBHEHNH HAIIUMU JaHUMH I1[0-
IO JIOKamiid 30MpaHHsI My3eWHHX 3pa3KiB, 1 BunpaBieHUH (puc. 5). CHiBcTaBIeHHs HOTIOMarae 3po-
3yMiTH: y IU(POBOMY IIPOCTOPI, B MeKaxX YKpainu, 3a ocranHi 90 pokiB, MiBICHHA YaCTHHA apeairy
BUBipKH, 3HUKIA. Y 2000-X pokax, B MPOCTOPi CUMYJISII{, IPOTIISAAIH JIUIIE 11 PEIITKH.

Puc. 4. I3 apxisiB YIIM3P (cmpomena Bep-
cisfl): 3BeAEHHS IMOJO PO3MOBCIOKEHHS
KyHHUII JicoBoi (Martes martes) B I'lC mpoc-
TOpi, i3 BUKOpHUCTaHHAM «ATiac...» (Huko-
narok 1973), «Martes...» (Iletpocsa 2005)
Ta ganux npo Jyicu (MODIS LCC 2002) —
JIMB. TEKCT.

Fig. 4. The ULRMC archives data (simpli-
fied version): the pine marten (Martes mar-
tes) distribution summary in GIS area based
on ‘Atlas...” (Nikolayuk 1973), ‘Martes...’

no "Mnexonutaiouwe. .. [2006]"
no "Artnac...(1973)" - cuenapii 2
no "Artnac...(1973)" - cuenapii 1

nicu (3a garvmn MODIS 2002) 0 230460 920 Km
I — (Petrosyan 2005) and forest data (MODIS

LCC 2002); see the text.

(macka)

! 3a3Buuaii B KOKHOMY OKPEMOMY JICTOCII iICHYBaB MAKET JOKYMEHTIB, IKUH BKIIOYAB Y T.4. KAPTy EKCILTKALLi 3e-
MeJb Ta THIOJOTII yrigs (1mo GoHiTeTax). Tam 000B’13K0BO BKa3yBalM IMOPiTHHI CKIIAJ MEPeTiK JOMIHYIOUHX BHIIB
TBapuH. MU IEpEKOHATINCS B TOMY, L0 TOCIOJAPHUKU HE 0X0Y€ JITMIIKCS BiMOBIIHUMH KapTaMH.

2 Jlnst kapTyBaHHs TakOi BEJIMKOi TEPUTOPii MU BMKOPHUCTOBYBAIM OJHY i3 CTaHAapTHUX mpoekuii — WGS 1984,
Ipu yxusauni UTM (ais Ykpainn — UTM Zone 36N) 1ie, Ta iHmi 300paKeHHs MATUMYTh ACIIO iHIIHI BUTIISA.

3 letansHima inpopmariis € Ha BeG-cTOpiHII YKpaiHChKOT IPUPOI00X0poHHOi rpynu. https://bit.ly/3ngEYxt.
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HaTomicTs, ko y cepenoBuili HaykoBIiB XXI cT. 11e Moxke OyTH IHTepIPETOBAHO JIHIKHO, SIK
MIOMiTHa 3MiHa TeoMeTpii apeasiB MmiABUAIB (Ha KapTax), To «B oici» mpupoaHOro Bindopy, HMOBIip-
HO, BIJMOBIJH Oyia peaizoBaHa 30BCIM iHAKIIE: BBEACHHSM B JIiF0 MEXaHI3My aKTHBHOI CHHAHTPO-
mi3arii, ae He BiJBepTOi Mirparii ocoouH came «Ha miBHIY». (Ha cxoxi, ane iHImi 3a 3HAKOM BHIIA-
KH, 1110 BUHUKAIOTh NIPU MOJETIOBAHHI «(pyHIaMEHTAJIBHOI Hillli», 3BepTaB yBary 1. B. Tutap, a came
Ha MPOTHO3M PO MepeOyBaHHS BUIY Ha TEPUTOPIi, e TOrO BUAY HACHpaBIi HeMae, overprediction
(Turap 2011: 24)).

[Ipo cxunpHICTH BUBIPKH 3BHYANHOT CEIIMTHUCS Y MicTax HelmonaBHo Hamucana 0. BoitHapoBuy
(2020). 3okpema, JOCHITHUII BUSABWIA, IO B ypOonanmmadTax 3akapnaTcbkoi o0nacTi BHBipKa
OyJ1a 4UCENBHILION, HIK Yy MPUPOAHUX MICIIE3HAXOMKEHHX, 0a OUIbIIe — B CHHAHTPOIIHOMY Cepe-
JIOBHIII PI3HOMAHITTS KOJBOPOBUX (POpM BHBIpKH OyJIO TOMITHIIINM. Y 3B’S3KY 13 IIMM, 3BEpHIMO
yBary Ha IIepellik TOTo, 0 BUBIPKH, 13 PI3HUX MICIIb CBITY, B3araji HaMararoThCs TOIYITUTH Yy JIFO-
e (3a Matepianamu i3 YouTube): Bineo-kamepy GoPro, mopori ToBapu Bir Amazon, TUTUTKY IIIO-
KOJIay, ®Kodyai (0Ha Y OHOT), IlyKepKH (B TOPTiBEIEHOMY aBTOMATI), CEHBIY, MAKETHK 13 TOpixa-
MH, Iy, moKoJaa (y Marasusi), MoHYMK (y Koma), HaciHHA (B TOAYBaJbHHMIII JJIS MTaXiB), 3aNallb-
HUYKY, TOMaTH (i3 CyMKH T'OCIIO/IMH1), TAaHYOXY (HA TaHKY), NTAIIEHT, NTAUHI i1, XJi0, qexopa-
THBHI KOIIMKH, TMOJIOTHO (B caly), IEYNBO, TEHICHUI M 4, CyXUl CHIZaHOK, BadJIi, YilicH, irpamiky,
CEepPBETKY, KYKYpYA3y, TOpixoBe Maciio (i3 TyOH), raH4ipKy, ITOJIYHHITIO (Ha rOpojii), Ky i3 CMITTEBO-
ro 0Oaka i Take iHme. OTKe, CHHaHTPOIII3aIlisl BUBIPKU € OYEBUIHUM MOBCIOJHUM SBHUILEM. 3aMiCThb
BHCAJKyBaTU CaJPKaHII Y JIiCi, SIK MU O4iKy€MO BiJ] BUBIPOK, BOHU HE IIPOTH 3MIHUTH CIOCIO )KUTTH.

Ha nonartoxk, B 2011 po1ri Mu ONpHITFOAHWIN 3BEIEHHS II0JI0 OYIKYBaHUX HAIPSIMKiB 3MiH apea-
niB 54 BuziB pociuH i TBapuH (Prydatko & Kolomytsev 2011), ¢pparMeHT SKOro HABOAMMO HUXKUE,
13 3MiHAMHM Ta 3 OTJISAY Ha TeMy, Ky po3nIAgaeMo y ctatTi (Tadi. 1). TpeH «ImiBHIY» TYT AOMIHYE
(oxpim npukitany i3 Picea abies).

OnHoYacHE BHBEICHHS Ha €KpaH KOMIT IOTepa yCix, IPUYETHUX A0 TeMHu BuBipku GLM-cre-
HapiiB, y Buniaai GIF-aHiManii, 103BoJIs€ BiTUyTH «IOTYKHICTh» OYiKyBaHUX 3MiH. (I3 mporo cnu-
cKy, ctaHoM Ha 2020 p. BinsinyBadaMm BeO-cTopinku BioModel noctynni GIF-animarii momxo BuBip-
KH, Oyka, nyOy, SUITMHH, COCHHM 1 nunu: Tabm. 2.) Bpakarouux 3MiH 3a3HaB i1 3a3HaBaTUME OYK, NpH
bOMY, caMe reo0oTaHiuHa kapra 1928-x pokiB, Bi[UKHBIICHA HAMH y HOBIIIIIA MOJISII, TTiIKa3ana, K
AKTUBHO BUJ 3anumaTiMe KaBkas i HaMaraTuMeThCsl 3MICTHTHCS TiBHIYHIIIE, Hanpukiay, y Kapma-
Tax. (SIki Bxke TaMm pyOKM 4M TO 3aroTiBiis jJepeBUHU?) 3MIIICHHS 1 TOAPIOHEHICTh apeany JAeMOH-
cTpyBatuMe ay0 i suthHa. MeHIn MaciuTabHi 3MiHH IEMOHCTPYBAaTHMYTh COCHA 1 JIHTIA.

Tabmuus 1. @parMeHT 3BeICHHS 100 OYiKyBaHHX 3MiH apealliB BUBIPKH i acortifioBanux BuaiB 710 2050 poky, mo
V. Prydatko & G. Kolomytsev (2011), i3 BUNpaBIcHHAMHE Ta JOMOBHEHHAMH

Table 1. Summary on habitat changes of the red squirrel and associated species by V. Prydatko & G. Kolomytsev
(2011), with corrections and updates (fragment).

«Knac» OMIHYIOYHH OdikyBaHHI HAPSMOK 3MiHH apeat
Hasga (anrin.) Hasga (y1aT.) (s TIC) gaKTor})]};)nnnBy* 0 203’50** p peaiy
Red Squirrel Sciurus vulgaris ~ mamm  LUC N Tta nepeposnozin B Mexax KaBkazy
Shrubby Birch Betula humilis plant CcC OueBHHO, HE 3a3HA€ CYTTEBUX 3MiH
Klokovii Birch Betula klokovii plant LUC OueBuHO, nepedyBaTuMe B 3aHe 0a-

HOMY CTaHi

Elegant Birch Betula microlepis  plant LuC N
River Birch Betula obscura plant LUC N
Silver Birch Betula pendula plant LUC N
Downy Birch Betula pubescens  plant CcC N
Betula sp. (7 species) Betula sp. plant LuC N
Beech Fagus sylvatica plant CC S
Norway Spruce Picea abies plant CC SW
Pedunculate Oak Quercus robur plant CC NE

* LUC — 3minn y 3emniekopuctyBanti, CC — 3Minu kiimMaty. ** 3a cropoHamu CBITY.
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Tabmuns 2. AxtuBHI QR-KkoaH IesKuX IpOoCTOPOBUX MOJIENEH MOIUPEHHS BUIIB, po3podiieHnx BioModel
Table 2. Active QR codes of some SDMs developed by BioModel

Sciurus vulgaris | Fagus sylvatica ‘ Picea abies | Pinus silvestris ‘ Quercus robur I Tilia cordata

VY nepeniky noctynHux Ha caiiti BioModel GIF-animaniii Hemae Gepesn, 3aTe HaMu OyB OIpH-
MoHeHud miacyMok y Burisaai GLM-ciieHapito, 3rigHo i3 aKuMH Oepesa, B3arajli, MOXKe 3MiCTUTHCS
3a Mexi YKpainu. 3aiiBuii pa3 crae 3po3yMiianm, mo Hanpsmkd N, S un NE, i Tak naii, BimoOpaxeHi
y TabIU4HIA GOopMi, € TIPOCTO 3pYYHUMH EeKCITIpec-y3araabHeHHAMU. Ha nbomy (oHi odikyBaHi, CH-
MyJIbOBaHi 3MiHU apeajly BUBIPKM X04 1 € IOMITHUMH, Ta JEMOHCTPYIOTh BTIKaHHSA BUAY «HA MiB-
Hiv», 1 mepepo3noaia B Mexax Kaskasy, sk OU He € TAKUMH BpaXKalO4uuMH, SIK, HAIIPUKIIAJ, CLieHapii
moo Oyka. MOIJINBO, BOHH HaBiTh HE BUKIMKAaTUMYTh 3aHEMIOKOEHHS Y THX, XTO OIIKYETHCS B YK-
paini bepHCBKOI0 KOHBEHIII€I0, MUTAHHSIMH OXOPOHU 1 30€peKeHHsI CCaBLIiB, JOIIOKU MU HE 3BEpHeE-
MO yBary yIpaBIiHIIB Ha 3MiHM, AKi BiIOyJIUCS, HApUKIAJ, Y BiTHOIIEHHI S. V. ukrainicus — 3
POKIB OITUCY IILOT'0 TAPHOTO MIABHIY 1 IO HAIIIOTO Yacy.

Homamku w000 cmany apeany Sciurus vulgaris ukrainicus (Migulin, 1928)

3py4He 3BelleHHS LIOJ0 MOTJNAIB Ha MOMIMPEHHS HifBUAY S. v. ukrainicus, y BUIISIL KapT-
cxeM, Oyno onpumogaero 0. 3izgoro (2008: 215), 13 HamuM AONOBHEHHAM (pHC. 5, pparMeHT). B
miJIoMy — Iie MiBHIYHUK-cXia YKpaiHu, npudomy, sk BBaxkaB O. Murynin, y 1930-x mano wmicie
CYTTEBE 3BY)KEHHS apeajly — Jech Ha MHpOTi [IHinponeTpoBchKa; Aaii, Ha MiBAeHb, apeall PO3IIH-
PIOBaBCsI 1 IOXOJMB JI0 MPUMOPCHKOi piBHUHM. Haramgaemo, mis onucy mporo migsumy O. Murystia
(1938: 353) BukopucTaB 3pasku, 3i0pani y 1914-1915 pp. — B Cymcbkomy!, BankiBcbkomy Ta 3mi-
iBcbkoMy paiioHax XapkiBcekoi obiacti. Ilpu mpomy, Ha «1914—1915» mi3Himi AOCTIAHUKY SKOCH
He 3BepTayu yBary. 3rimHo 3 The Catalogue of Life, sixuii icaye min erinoro GBIF, oquH i3 ex3zemn-
TApiB S. v. ukrainicus 30epiraeTbcs B MaMoJIOTIUHIN Kosekiii [HctuTyTy OiopisHoMaHiTTs KaH3ach-
koro yHiBepcurery (KUBI, USA). Busipka Oyma moGyra B rpyani 1960 poxy B TouIi i3 KOOpAWHA-
tamu 49.1 N, 31.0 E (Sciurus... 2019).

Sk mpukIan, chOroiHi — e ocTpiBHUI JicoBuit MmacuB 400 x 700 M, B OTOYEHHI CUIBCBKOTOC-
MOJIapPChKUX YTijib, HEMOAANIK Bi nekiabkox cin (CtebHe Ta CkanuBaTka), B 13 kM Big XITUIHIBCH-
koro Jicy. Cemo XJIAMHIBKA 3HAXOAUTECS Y 3BEHUTOPOACEKOMY paifoHi Uepkacbkoi obmacti, Ykpai-
Ha. (1828 poky 14-tupiunnii Tapac IlleBueHko JBa THXHI HaBUABCS TYT MAJIFOBaHHS B MICI[EBOTO
Masipa®). V HiCIsSBOEHHHMI Yac y cesli 3aCHyBalM KOJEKTHBHE TOCMOAAPCTBO TMix Hasow «Cepr i
Mornot», sike mi3Hile nepeiiMenyBanu y konrocn «l TpaBHa». Jlami MoxHa He MpPOIOBXKYBATH.
Cxorke CTaHOBHINE — Y B)KE Ha3BaHUX JIOKalis XapKiBChkoi Ta CyMCBhKOi o0acTei.

SIK CBITYUTH 3aMpONOHOBAHI HAMHU MOJENI HOMMPEHHs BHIY Ta CYIpOBiIHI KaprorpadidHi Ma-
Tepiand, icTOpHYHHUN apeai (MO3aidHICTh SKOTO MapKye BiAIMOBITHA <JTICOBKPHTA IUIOIIA»), Ta i3
SIKOTO MTOXOANTH MEPBUHHUE oruc S. v. ukrainicus, BXe 0arato AECATKIB POKIB SIK 3MIIIYETHCS TTiB-
HivHiIIe, i moapiOHIOeThes. HaM He Bimomo, mo0u XTOCh MiiHIMAB Yy HAYKOBHX KOJIaX MUTAHHS IPO
CTaH JaHTIIAPTHUX CKOCHCTEM, 13 SIKAX TOXOIWIN €K3eMIUIIPH BHBIPOK, BHKOPUCTAHUX IMOTIM JUIS
orucy miaBuIy Sciurus (Sciurus) vulgaris ukrainicus Migulin, 1928, ane € oueBHUIHIM, IO 3 YaciB
nepmroBiakpuBaya, O. Murymina, NMEepBHHHI CEepelIOBHIA iCHYBaHHS IiABHIY 3a3HANN CYTTEBUX
3MiH: JIiICOBUH TaHAmadT OYB 3HAYHOIO MipOIO MOTTHHYTHH CLTECHKOTOCTIOAAPCHKIM.

131939 poxy — y cknani CyMcbKoi 061acTu.
2 Tlpo m0 TOAil0 € 3rajgka B nokymenTi «datu sxkurts i TBopuocti T.I. IleBuyenka» (I3BOPHUK) —
https://bit.ly/2QwMrwn. [Tepesipeno: 30 6epesns 2020.
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Puc. 5. Komm’rorepra imi-
Tallis MOIIMPEHHS BHUBIPOK
B Cxigniit €Bpori, i3 BUKO-
pUCTaHHAM SSP1 &
RCP 2.6 no 2100 poky:

formozovi

formozovi

1 — nmpucytHicTh BHAY;
2 — BIACYTHICTH BHAY;
3 — y3araJpHEHHS ILIOJO

KOHTYPIB apeayiB IiJBHIIB
BUBIpKH  3BHYaiiHOT (32
OrHeBuM™; iHIII aBT.) Ta
BUBIPKM  KaBKa3bkol (y
1940-x); 4 — apean BuBip-
KN yKpaiHchkoi (3a Mury-
JMHUM, 3 HaUlUMH YTOY-
HEHHSMH); 5 — JIOKaIlii, B
SIKHX PaHillle OTPUMYBAJIH
3pa3kd BUBIPKH YKpaiHCh-
koi. *Bkirouaroun apeain
BUBIPKH YKpaiHCBKOI (Kpa-
MKOBHU KOHTYD).
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Fig. 5. Computer simulation of squirrel distribution in Eastern Europe using SSP1 & RCP2.6 data by 2100: 1 —
presence of the species; 2 — lack of the species; 3 — generalised contours of habitats of subspecies of the red squir-
rel (according to Ognev*; others) and of the Caucasian squirrel (in the 1940s); 4 — species range of the Ukrainian
squirrel (according to Migulin, with clarification by the authors); 5 — locations in which samples of the Ukrainian
squirrel were collected previously. *Including the range of the Ukrainian squirrel (dotted contour).

PiBHUHHO-TOPOKOBO-PIUKOBO-JIICOBUI KpaeBHJ 3MIHUBCS Ha PIBHUHHO-BHPIBHSIHO-TOPOKOBO-
PIYKOBHIA CLITBCKOTOCHIOAPChKUI ToApiOHeHo-TicoBuid. ([loBinKOBO: Ha cTOpiHKax pecypcy «Mie-
konuTaromue Poccumn», 1o sikoro mu 3Bepranucsa 2008 poky, 1 KA TPOJOBKYE OHOBIIOBATHCS, 1
Mpo KU MU 3raJyBajil TEHep y 3B’S3KY i3 KyHHIICIO, HABITH CIOMHUHY Tpo S. V. ukrainicus Bxe
HeMmae. 3ate, Xo4 Ha BeO-pecypcei LleHTpy oxoponu aukoi nmpupoau (P®) ime BkazaHo mo-cTapomy,
pansHCBKOMY, IO S. v. ukrainicus Memkae B «CMoneHckoi, [TontaBckoit m XappkoBckas 00II., oc-
TPOBHBIX Jiecax BopoHexckoit 0071.».)

Bxioni knimamuuni oani ma ix npoexyii 6i0noGioHo 00 cueHapiie H08020 NOKONIHHA

Jl1s CTBOpEHHSI TPOCTOPOBUX MOJIEINIEH MOMUPEHHS BUAY 1 CUMYJISILIT CIIeHapiiB 3MiHU KIiMaTy
MU BUKOPHCTOBYBaNHM OaHK KiiMatnaHuX nanux Worldclim (Swart ef al. 2019), B sskoMy B3sin Ma-
MKy po3auTbHIK 37aTHOCTI 10" (KyToBHX MIiHYT): 19 OGlOKIIMATHYHUX TMOKAa3HHUKIB METEPOJIOTTUHUX
cnoctepexkerb 1970-2000 pokiB, a TakoXX CUMYJIALII OTEHIIIHOTO KIiMaTy cTaHoM Ha 2041-2060
(mamami, ymoHO — 2060) 1 2081-2100 (BignosimHo, 2100).

I3 HasBHKX 19 GioKTiMATMUHUX MOKA3HUKIB MU BUKOPMCTANM 5. IX BUOKpeMuu pawiiie, BUKO-
PHUCTOBYIOUM METOJ TOJIOBHMX KOMITOHEHT (Tang ef al. 2018), i ToMy BBaXaJIl penpe3eHTaTHBHIMHU.
e cepenHpopiuHa TeMIieparypa, TeMIIEpaTypHa CE30HHICTh, pidyHA aMILIITyIa TEMIIeparyp, pidHi
OTIaJIy, CE30HHICTH OMafiB (Koe(illieHT Bapiarlii).

Jlis iMiTarii BIVTMBY 3MIHFOBAHOTO KJIIMAaTy MU B3sUTH 32 OCHOBY YOTHPH OKpEMi clieHapii HOBO-
ro nokoiaag — SSP (O’ Neill ef al. 2014), noeaHaHHi 13 peACTaBHUIIBKUMHY NUTTXaMU KOHIICHTpAITii
napHukoBux rasis (RCP). B YkpaiHi, B cepeoBHILi 300JI0TiB, PO HUX illle 3HAIOTH MAJIO.

1) SSP1 & RCP2.6, yMOBHO «CyTIep-IO3UTHBHHUNY, CIIUIBHAN COIIaTbHO €KOHOMIUHHMA IUISIX,
SSP «IloBopoT Ha 3eseHuH Kype», 3a SIKOTO CBIT 3MIHIOETHCSI 10 OLBII CTIKOrO MIJIIXY, Kepy-
I0YHCH JTOCATHEHHSIM IIiJIeH pO3BHUTKY, B MOEJHAHHI i3 TPAEKTOPIEIO MPEACTaBHUIIBKOTO MUISIXY
konueHTpanii (RCP) nmapaukoBux razie 2.6 — 3a sSIKOro BUKAAX Byriiekucioro razy (CO2) mo-
yanu 3MeHmryBatucs, 10 2020 poky, i npsmyBanu Hynd, 10 2100 poky; odikyBaHe cepegHe Mia-
BUIIICHHA TemrepatypHu, 10 2100 poky — 1ie 1,5 °C (IPCC 2013).
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2) SSP2 & RCP4.5, yM0BHO — «m03uTUBHUIY, ciiibHUi SSP «llocepen moporm», 3a sIKOro
BUKOPHUCTaHHS PECypCiB Ta €Heprii 3HWKYETbCA B IOEAHAHHI 13 TPAEKTOPIEI0 MPEACTaBHUIBKO-
ro nnsaxy koHneHnrtpaiii (RCP) mapaukoBux razi 4.5 — npomixkauii; 10 2040 poKy KOHIIEHT-
pallisi MapHUKOBUX JOCSATaTUME MiKy, 1 HaJal 3HIKYBaTUMETHCS;, OUIKyBaHE CEpEeIHE MiJBU-
HieHHs Temreparypu, 1o 2100 poxy — ue 1,8 °C (IPCC 2013).

3) SSP3 & RCP7.0, ymoBHO — «0a3oBwii», SSP «PerioHanbHe CynepHUIITBOY, abo «Kam’sHu-
CTa JIOPOray, 3a SIKOTO OUIKY€ThCS OPIEHTYBAHHS IMONITUKU Ha MUTAHHSAX HALIOHAJIBHOI 1 perio-
HaJIbHOI Oe3IeKy, Yyepe3 HU3bKHUI NPIOpUTET IMUTaHHs JOBKLLIA HEXTyloThcs. [1pu npoMy, KOH-
neHTpanis napaukoBux razie RCP 7.0 meMoHcTpyBaTHMe 3pOCTaHHS, MiIMOPAIKOBAHE HUHIII-
HIM TeMmIaM, 0e3 3MiH.

4) SSP5 & RCPS8.5, yMoBHO — «HeraTHBHHI», SSP pO3BUTKY 3 BHUKOIHHUM IaJIHBOM, abo0
«Illnsax 1o mocey; OYiKyBaHe cepelHe MmiaBHIeHHs TeMmeparypu g0 2100 — me 3,7 °C (IPCC
2013).

Oco0nuBy yBary Ham ciiji 3BepHyTH Ha ciieHapiii SSP1 & RCP2.6, ockinpku SSP1 nependauae
oOMexxeHHs1 TiobanpHoro moteruriHHg A0 1.5°C, a mpoekuis Horo 3a0esrnedye JIOACTBY IOHAI
2/3 1raHCciB yTpUMAaTH TJI0OANTbHE MOTEILTIHHSA Ha PiBHI, HIk4oMy 2°C Ta i3 MeliaHHWM IOTeIlIiH-
M 1.6°C, BigHocHO 18501900 pokis, y 2100-my (IPCC 2018). Came Takux Iijield Iparae JOCATTH
MDKHapoJHa CHUIBHOTA, MiAKPECIIOYM NPHU LbOMY, 1o moTemmiHHsS Ha 1.5°C (uo Bixmosimae
RCP2.6) maTriMe 3HaYHO MEHIIIC HETaTUBHUX HacliaKiB, Hix 1.8°C (Bimmosimae RCP4.5).

Inwi IT-nioxoou i anzopummu

MonenroBannst ommpeHHst BUAiB (SDM) 6a3yeThbest Ha iaei mpo CyMillleHHs cTaOUTbHUX ITOTO-
YHUX CIIBBiAHOUIEHb (MK IOIIMPEHHSIM BUAY Ta €KOJOTIYHMMHM IEPEMiHHMMH) Ta TiOTE3U IOJO
JMITYI0401 POl KIIIMaTHYHUX (PaKTOPIB, SKi BINIMBAIOTH HAa CEPEOBHINA ICHYBAHHS BUJIIB.

3 ornAay Ha iCTOpit0 OTpUMaHHS Hamoi MUQPOBOi OCHOBU (AMB. BHUIIE), TPOCTOPOBA MOJIENb
II0JI0 BUBIPOK BiZOWBAE SK CTaH CIpaB MIOJ0 NMPHPOJHHMX IMOMYJIALINA, TaK 1 CHHAHTPOII30BAHHUX,
MOUIMPEHUX Y HACEICHUX ITyHKTaX.

Jlis moOyI0BH ClIeHapiiB MU BUKOPHCTAIM BXKE alpoOOBaHEe reHepali3oBaHe JiHIHHE MOCITIO-
BauHs (GLM), po3paxyHKH 3miHCHIOBANIN Y MporpaMHOMY cepenoBuii «R». /s ynpaBmiHHS Ta0-
JUYHUMHU JaHUMH 3acTocyBaiii mporpamu makery Microsoft Office (Access, Excel). Konseprariito
MIPOCTOPOBUX JAHUX y TaOJNM4YHI Ta Bizyasizarito 3aiiicHioBanu 3acobamu GIS ARCINFO (ArcMap
10x). JIOCTOBipHICTH MPOCTOPOBOT MOJICITI MEPEBIPSITH 13 BUKOPUCTAHHAM 1H(OOPMAIIHOTO KpHUTE-
pito Akaiike — Akaike information criterion (AIC). 3MiCTOBHY JOCTOBIpHICTh KOHTPOIIOBAIU TIPE/I-
CTaBJICHHSIM aHIMaIlii 3MiH.

ITobynoBa mpocTopoBOi MOJIENi CKiIajanacs i3 ACKUTbKOX €TaliB: CTBOPEHHS «KJIIMaTUYHOTO
MacropTa» BHJY, BaJIiU3allisl MOJENI, EKCTPAIONAIIS «KIIMATUYHOTO MaclopTay Ha MPOTHOCTUYHI
KapTH KimiMaty. «KiliMaTHIHAN TacmopT» BiIOYIOBYBAIM MUISIXOM CITIBCTaBJICHHS, KOPENSAMIHHOTO
aHai3y KIIMAaTHYHHUX MapaMeTpiB Ta JaHUX IIOAO MPUCYTHOCTI abo BiACYTHOCTI BHIYy. Y Takwid
croci® My oTpuMaM Hadip iHAEKCIB, SKUH BIITBOPIOBAB MPOCTOPOBY CTPYKTYPY HOIIMPEHHS BUAY
HA MEBHIHN TepUTODIi.

Baniguzariro MojieNli BUKOHAJIM HACTYITHHM YHHOM: 33 «KJIIMATHYHHM IacliopTOM» Ta KIliMa-
TUYHUMHY TaHUMH IMITYBaJId OCy4acHEHE MOIIUPEHHS BUAY, 1 Jajli HOPIBHSIM L€ i3 KapToio (akTu-
YHOTO PO3MOBCIOKEHHS (puc. 6). Jlnme micas Toro, SK BaNigU3allis TOKa3aja BHCOKWI CTYIiHb
PETPEe3eHTAaTUBHOCTI «KIIMaTHYHOTO IAacIOpTay BUAY, MU MEPEXOIWIH [0 HACTYIHOTO €Taly, a
caMme CUMYJISii 0OpaHMX CIICHapiiB, Y MeXax 0OpaHuX MPOMIXKIB yacy (pOKiB).

Jis moganeIux po3paxyHKiB (1 MOPiBHSAHHS) MM BHOpaJIN y SIKOCTH 0a30BUX HE JIMIIE Ti TCPH-
Topii, e BUI OyB BHABJICHUI, a TAKOXK TEPUTOPIi, AT SKUX CUMYJISIIisS BKa3yBajla Ha CIPHUSTIMBI
YMOBH JyIsl Horo icHyBaHHs. (MU BBaXkKaJIM 110 Take MPUIIYIIEHHS € NMPUHHATHAM, a0W HE BTpadaTd
HaBIiTh HAMEHIITY IMOBIPHICTH TIepeOyBaHHsI «BUBIPKI» Y MPOCTOPI iMiTaIlii.)
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NereHpa

MNpycyTHICTL BUAy HE NiATBEPAKEHO, MOJeNb BKA3yE Ha HasABHICTL
KNIMaTUYHO CNPUATAMBIX YMOB

it aKTUYHY NPUCYTHICTL BUAY NIATBEPAXEHO MOAENNIO

i QaKTUUHO BMA NPUCYTHIRA, ane He NepeabayeHo MOARNNIO : | I g 1Km
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Puc. 6. Baniguzamis Mmoaeni nomupeHHs BuBipku y CxinHii €Bporri.

Fig. 6. Validation of the red squirell distribution model in Eastern Europe.

Jauti, 3miiicHioBany audepeHiiioBaHi po3paxyHKH 00 3MiH apeaily BHUBIPKH 3BHYANHOT, 3Ti-
IHO i3 HAasSBHUMH CUMYILIIiSIMA Ta Ui yciel Teputopii CximHoi €Bpomm, B MeXaxX HpPOCTOPY
«EEBIO», Brirovatoun YKpainy.

Bunaiinennii minxix OyB ciibHEM iH(QOpMamidHo-TexHIYHEM 3700yTKOoM PBL, Utrecht Uni-
versity (Hinepnanan) ta YHHM3P (Ykpaina), pe3ynbTaT sIKOTO MH YacTKOBO OIPHIIIOAHUIIH, 30K-
pema, B MoHorpadii 3 nanamadtroi ekonorii (Ilpunatko et al. 2008). CporoaHi, mo akry — 11e €
MoKpanieHe HajaoaHHs rpynu BioModel.

Pesynomamu i 062080pennsn

3a pe3yabpTaTaMH MOJEIIOBaHHS MU OTPHUMAIIU PAJ CUMYJIALIN HOIIMPEHHS BUBIPKH 3BUYaitHOT
(i cymyTHIX BUAIB) /Ui PI3HUX YACOBHUX MPOMIXKIB Ta CLIEHAPIiB.

BiamoBigHo 10 HaWOINIBII MO3UTUBHOTO 13 TEpeliueHHX BUINE cliieHapiiB, a came SSP1 &
RCP2.6, apeanu BUBIpOK OUiKYIOTh Bpaskarodi 3a MacirabaMu 3MiHHU (puc. 7): KIIMaTHYHO TpUAAT-
Hi TEPHUTOPIT 3MIITYBaTHMYTHCS «HA IBHIY», a MEKa apeally CTaBaTUME HEPiBHOMIPHOIO; 3aTe, HMO-
BiIpHO, y IIEHTpPi TepuTOpii YKpainu 30epiraTuMeThCsl aHKIIAB KIIMAaTHIHO CHPHUSTINBHUX IPOCTOPIB.
3a num crenapiem, 10 2100 poky, y Cxigniil €Bpori, o4ikyBaHa BTpaTa apeary BHBipKH 3BHYaHOL
Moxe csratu 12 % (yciei Tepuropii mocmimkenns) i 49 % mis teputopii Ykpainu (puc. 11). Taka
T'y4Ha BIAMOBIOh BHBIPOK, MIPHUTAMAHHUX caMe YKpaiHi, MOJKE IOSICHIOBATUCH THM, IO TYT IIPOXO-
JIITH TIBJICHHA MEXa apeairy BUIY.

3BHYAIHO, IEPCIEKTHBA TaKUX NepeinakmieHs 10 2100 poky, BUKIHKae cepio3Hi MOOOIOBaHHS
1I0JI0 CTaHy MOMYJIALIN K BUBIPKHM 3BUYAWHOT, TaK 1 €KOCUCTEM B3araji, OJIHaK ITiIBUIICHHS Cepe/l-
HBOI Temmeparypu Ha 1,5 °C, BITHOCHO JOIHIYCTPIiaIbHOTO MEPioAy, — e TOW MIHIMyM KJIiMaTHY-
HUX 3MiH, SKOTO MOXKE 3a3HATH IUIaHeTa. 3BiCHO, SKIIO KPaiHU HEBiTKIATHO BXKUBATHMYTEH €(EKTH-
BHI 3aX0J¥ 31 CKOPOUYCHHS BUKH[IB TAPHUKOBHX Ta3iB.



118 Grygoriy Kolomytsev, V. Prydatko-Dolin

Nerenpa
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# KniMaT4HO HecTabinbHa 30Ha NOWMPEHHS By y 2061-2080 pp 2
KNiMaTU4HO HECTaBiNbHa 30Ha NOLWMPEHHA BUy y 2041-2060 pp . nror— | —

=
Pewra Tepuropil 0 125 250 500 750 1000

Puc. 7. CyyacHe nommpeHHs BUBIpKY 3BH4YaifHOI i cuMymsinist nomuperHs 3rigHo SSP1 & RCP 2.6 y Cxinniit €Bpo-
mi 10 2100 poky.

Fig. 7. Current distribution and SDM of the red squirrel in Eastern Europe by 2100 according to SSP1 & RCP 2.6.

Nerexpa
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Puc. 8. CyyacHe mommpeHHs: BUBIpKY 3BHYaiiHOl i cuMyJIsiis moumpeHHs 3riqHo SSP2 & RCP 4.5 y Cxianiit €Bpo-
i 10 2100 poxky.
Fig. 8. Current distribution and SDM of the red squirrel in Eastern Europe by 2100 according to SSP2 & RCP4.5.
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Nerenpa
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Puc. 9. CyuacHe nommpeHHs BUBIpKU 3BUYaiHOT 1 cuMymsmist momupenHs 3rigHo SSP3 & RCP 7.0 y Cxigniii €Bpo-
mi 10 2100 poky.

Fig. 9. Current distribution and SDM of the red squirrel in Eastern Europe by 2100 according to SSP3 & RCP7.0.
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Puc. 10. CyyacHe nomMpeHHs BUBIPKH 3BHYAaHHOT i cuMyJsiiisi nomupenns 3riquo SSPS & RCP 8.5 y Cxinniii €B-
pori 1o 2100 poky.

Fig. 10. Current distribution and SDM of the red squirrel in Eastern Europe by 2100 according to SSP5 & RCP 8.5.
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Hagits 3a3HaueHnit BapiaHT X04 1 € TPUBOXKHUM, ajie He BUIIIANAE TaKKM KaTtacTpodiuyHuM, K B
IHIIUX CIICHAPIAX, 32 SKUMHU OYiKY€ThCSI OLTBIII iICTOTHE IMiBUIICHHS CEPEIHBOT TEMITEPATYPH.

Cumyssnist 3MiH IOA0 KITIMaTHYHO CIpHUATINBHX Teputopiid, SSP2 & RCP4.5, i1 imitanis no-
IIMPEHHs] BUBIPOK 3a HAWOUIBLI MMOUTHBHHUM i3 TPEJCTAaBICHUX CLEHapiiB BCe OIHO BpakaTHMe
(puc. 8). 3araybHUH TpeH]T 3MINICHHS KIIMAaTHYHO CIPUSATIMBUX TEPUTOPI — MIBHIYHUH, a 3arajioM
KapTHHA OyJie CX0XKOI0 Ha CUMYJISLIIO i3 MONEepeJHEOrO ClieHapito. Xo4a 3MillleHHs TYT BHIJISIATH-
Me CYTTEBIIIMM, i 0COOIMBO MOMITHUMHU OyAyTh MOJABIIL 3MiHH apeaiy B iHTepBaii 2081...2100
pokiB. O4ikyBaHa BTpaTa apeairy BUBIPKH 3BHUYANHOI 33 IMM CIIEHApiEM MOXe CTaHOBHUTH 1yt CXif-
Hoi €Bponm Bxe 14 % (yciei Tepuropii nocmimkensas) i 57 % s Tepurtopii Ykpainu (puc. 11).

OpxHO3HAYHO, JaHUH CIeHapill TAKOXK HE € CIPHUATIMBHAM SIK JJIsI BUBIPKH, TaK 1 TSI €EKOCHCTEM.
HatomicTh, HaBiT JJIs HOTO BTIJICHHS KpaiHaM MOTPiOHO Oye 1o0psye monpaIoBaTi, a0l BTpUMa-
TH MiZBHIIEHHS cepeaHboi TemrepaTtypu 1o 2100 poky Ha piBHi 1,8 °C, BiTHOCHO JOIHIyCTpianbHO-
ro nepioxy. OmHaK, BpaXOBYIOUH BiUYTHY PI3HHUIIO Y BTpaTax apeaiy, MOPiBHAHO i3 MEPITUM CIie-
HapieM, 1 po3yMilouH, sKi KOJOCAIbHI BTPATH B €KOCHUCTEMax i OIOpI3HOMAHITTI MOXKE NMPHHECTH
00U BiICOTOK 3MiH, MM BIIEBHEHI, 1[0 BTPUMAaHHS 3MiHM CEPEAHBOI TEMIIEpaTypy HaBiTh y MEXax
1.5 °C, Bxxe € MPUHLIKUIIOBOIO 33Ja4Uel0 AJIs1 M>KHAPOAHOI CIIIIBHOTH.

Bca TepuTopia gocnigxerHs (CxigHa €spona)
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Fig. 11. Changes in potential distribu-
tion of the red squirrel according to
scenarios by 2060 and 2100, which
indicate decrease of the species range
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Cumynanii NOMMpPEHHST BUBIPKU 3BUYAHOT 3a YMOBHO 0a30BHM 1 HETaTHMBHUM CLEHAPisIMHU,
SSP3 & RCP7.0 ta SSPS & RCP8.5, BukpuBae Oe3nperieIeHTHE 3MIIIEHHS «Ha MiBHIW» TEPUTOPIH,
KIIMaTH9IHO CHPHUSTIIMBHX JUIS MOIIUPEHHS BHIY, a TAKOX O3BOJISIE YABUTU MACIITaOH OYiKyBaHHX
BTparT (puc. 9, 10). OdikyeTbcsi BUKITIOUCHHS Maibke yciel, abo yciel piBHUHHOI TepuTopii Ykpainu,
13 yMCIa KIIMaTHYHO CHPHUSTIIMBYX 1010 BUBIPKH 3BUYAHHOI.

Po3paxyHkoBa BTpaTa apeaiy, 3a IUMHU CLEHapisMU (3a pe3yabTaTaMU MOJCIIOBAHHS), MOXeE
ctanoBuTH 30 % 141 % g Cxinnoi €Bporu 1> 90 % g Teputopii Ykpainu, 1o 2100 p. (puc. 11).

BesymoBHo, peanizanis SSP3 & RCP7.0 ta SSP5 & RCP8.5 moxe BBeCTH NOITYJIsiLii BUBIPOK Y
CTaH, KOJU 1M NPUANETHCS MPOCTO BUIIYKYBAaTH OCTAHHI MOXIJIMBOCTI JUISl BI)KMBAHHS Ha iCTOpHY-
Hill MICIIEBOCTH Y BKpall HECTIPHUSTIMBOMY IPUPOJTHOMY CEPEIOBHIII. 3a TAKMX YMOB, BUBIPKH BOJi-
TAMYTb 3aJTUIIATUCS MalKe BUKIIFOUHO y TOBKIJUTI, SIKE MIATPUMYE JIFOMHA 1 3aJISKATH BiJI JIFOMHHY,
1110, IOTOJMIMOCS, B)KKO MOPIBHIOBATH i3 OTOYHHMM, HeXal 1 TPHBOXXHUM CTaHOM IPUPOTHHX HOIY-
nsii. [Ipu TakoMy po3BHUTKOBI MOJIH Bee iHINE (CTaH €KOCHCTEM, EKOCHCTEMHHX TIOCIHYT 1 6iopi3-
HOMAHITTS) TAKOX HE 3aJMIIaTHMEThLCS YCIIIIHAM, 1 IO JIOJATKOBO BKa3ye Ha JKUTTEBY HEOOXin-
HICTb AiSTH, a0U YHUKHYTH BTpAT.

Komnuch, abu JOMMOMOTTH CTyJICHTaM Kpalle YSBHTH MAcIITa0u 3MiH, IO BiJOYBalOTHCS B JIiCO-
BUX JIAaHAMA()THAX €KOCHCTEMAaX, MU MIPOIOHYBAIIM iM PO3paxyBaTH iHAEKC 3MiHH IPHPOIHOTO Ka-
nitany (NCI), BUKOPHCTOBYIOUH HPHUITYLICHHS, 10 32 4aciB KHA34 Spocnasa, B Pycu (Mmaii6. Ykpai-
Hi), JTICOBKPUTICTH MoOTIa csiratu 55...75 %, y TOpIiBHAHHI 13 CHOTOTHINIHIMU cKOpoMHUMHE 15,9 %.
CrynenTtu He OyaM IPOTH ¥ IHIIIATUBHO MiAKa3yBaJIM 3aCTOCYBATH M 1HIII TapHi IHAUKATOPH Ta iH-
JIeKCH, ajleé TYYHO KOMEHTYBaJW: Ha BITYM3HSIHUX YNPABIIHIIB, HaXajlb, i TAKe HE CIIPABISIE Bpa-
keHHs1. HoBa 0ia — BUTayBaHHA: XTO OM MIT mogymartH, 1o y 2020 porti, i Jac KaxJIMBUX JIiCO-
BHX TOXEX, [0 TPANIKCH Ha JIyraHIuHi, y cIIy»K01 pATYBaHHS 3HANIILIHCS JTFOIH, SKi T ApoOuiH 3
YOTUPHU JECATKH IPOTOKOIIB TPO raciHHs. Takoro € HOBa mpapna. B 3akoHonaBYoMy YcTaBi KHS3S
SApocnaBa Ta Bomonumupa BceBononoBrya HaBiTh BU3HAUCHHS JUIsSl TAKUX PI3HOBUJIB 3JIOUMHIB HE
Oyyio, Xo4a YcTaB 1 Haraaye «<...> KTO JABOPB 3aXXkKeThb <...> 12 TpuUBHBI», a00 «AIle 3a KaKylo
BpaXy WM 3arpabieHus paju OTHEMb 3aXKHUTaeTh XpaMmbl Bb Tpaa b win BbHD rpaja wim Bb BecH,
Wi cejia, Ui XJ'[T)6I>I, WJIK TYMHO, WJIX UHO YTO BOJICIO TOKMO, U MXKE€ 3aXKUTaCTh, MEUCMb ycT)Kae—
tea» (Yerass...[1950])!. Uyere, nanose pemyratn: MedeMb ycDxkaerca! Tak um inakime, GopoTHcs
3a 3MIHM Ha Kpali€ HC MPUINHAEMO.

JlomaTkoBo, MU TiAroTyBaiu rpadu moao0 WMoBipHOI TpaHcdopmarii (GakTHIHO — BTpaT)
KJIIMAaTUYHO CHPUSTIMBHUX TEPUTOPIH MOLIMPEHHS BUBIPKM 3BHYaiHOI (puc. 11), mis 03BydeHHX
YOTHPBOX CIICHAPIiB, SIKi MAIOTH IIPUB’SI3KY A0 JIBOX MPOMIXKKIB 4acy (POKiB).

BucnoBku

1. 3a pe3ynbTaTaMHu MOJICITIOBAHHS, 3TiHO 13 HAWOUTBI M kUM crieHapiemM SSP1 & RCP2.6, i
10 BIATIOBiZa€ cepeAHbOMY MiJBHUIEHHIO TeMiepaTypu y 1.5 °C, 3MiHa KIiMaTy MOXe CIIPUIMHUTH
BTpaty 12 % apeanry BuBipku 3Bu4aiinoi y Cxianiit €8pomi 10 2100 poky. IIpu ripomy, Ha Tepuropii
VYkpainu ovikyBaHa BTpaTa apeaiy Moxke cTaHOBUTH 49 %. CHMyIALis HACTYITHOTO clieHapiro, SSP2
& RCPA4.5, mo acomitoeTbes 13 cepeHIM MiaBUIICHHM Temmeparypu y 1.8 °C, Bka3ye Ha MOTEH-
uiiiny BTparty 14 % apeany y Cxigniit €Bpomi i 57 % apeany B YKkpaiHu. Y CBIZIOMIIIOIOUH, SIK BEJIUKE
3HAUCHHS IS CTaHy €KOCHCTEM Ta OiOpPI3SHOMAHITTS Ma€ KOXKHHH BiZICOTOK TaKMX BTPAaT, MM BIIEB-
HEHi, 10 BTPMaHHS 3MIiHN cepelHboi TeMrepaTyp y Mexax 1.5°C € mpHHIMIIOBOIO 3a/1adero uTs
MDKHAPOJIHOI CHIJIBHOTH.

2. CuMynsIis HaWMEHII CIPHUSTINBUAX KiiMaTHIHUX cueHapiiB, SSP3 & RCP7.0 ta SSP5 &
RCP8.5, acormiiffoBannx i3 cepeqHiM MiJBHICHHSAM TeMIlepaTypu Oinbine HiX Ha 2 °C, BKazye Ha
MmoxxiuBi BTpath 30 % 141 % apeany B Mmexkax CxigHoi €Bponn, i monan 90 % mis Tepuropii Ykpa-
ian, mo 2100 poky. Peamizamis mux creHapiiB, Ha Hally AYMKY, BBEIE IOMYIIAIIl BUBIPOK y CTaH,
KOJIN 1M IpUIIEThCS BUIIYKYBAaTH OCTaHHI MOKJIMBOCTI [UIsl BIDKMBAHHS HA ICTOPUYHIN MiCIIEBOCTI Y

! Vcras Benukoro Kusza Spocnasa. Yeras Bonoaumeps Beesonoanus. [1950]. B ku.: HoszopoOckas nepéas nemo-
nucy cmapuiezo u maadue2o u360006. Mocksa, Jlenunrpan, 488—509.
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BKpail HECIPUATIMBOMY IPUPOTHOMY CEPEAOBHII. 3a TAKUX YMOB, BUBIPKH BOJNITUMYTbH 3ajIHIIa-
TUCh Mailbke BUKIIIOUHO y AOBKII, K€ MiATPUMY€E JIOAUHA 1 3aJIeXaTH BiJ moauHU. IIpu TakoMmy
PO3BUTKOBI MOMIK BCe iHIIE (CTaH EKOCUCTEM, CKOCUCTEMHHUX ITOCIYT 1 OIOPI3HOMAHITTS) TAKOXK HE
3aITUILATUMETBCS YCIIIIHUM, 1 110 JOJATKOBO MiIIITOBXYE MiSITH, a0M YHUKHYTH BTpAT.

3. OuikyBaHi, CAMYJIbOBaHi 3MiHU apeairy BuBipku B CxXijHild €Bporri (B Mekax TepHTOpii Tpoe-
KTy) € MIOMITHHUMU 1 AEMOHCTPYIOTh NPOAOBXKEHHS BTIKAHHS CEPENOBUII iCHYBaHHs BUJIY «HA MiB-
HiY», 1, OJJHOYACHO, mepepo3noin B mexax Kaskaszy. Ha mepruwmii mornsy, clieHapHi 3MiHH HE € Ta-
KHMU BPa)XalOUHMH, SIK HAIIPUKIa[, y Oyka. MOXIIMBO, TAMYACOBO II€ 1 He BUKIMKATHME 3aHETIOKO-
€HHSI Y THX XTO NMPUAMAIOTh YIPABIiHCHKI PIlICHHS Ta OMIKYEThCS MUTAHHAMH OXOPOHH i 30epe-
JKCHHS CCaBI[iB, OTIOKM MH HE 3BEPHEMO iXHIO yBary Ha 3MiHH, SKi 3a4eIIUIH, 30KpeMa, apea
S. v. ukrainicus — e nounHatouu 3 1930-x pokiB, koiau GakTHIHO TiABHI OyB BIIEpINE OMACAHUMA
O. MuryiiHuM, IPUIOMY, caMe Ha TepUTOpii YKpaiHu.

4. CumyJsmiidHi crieHapii, BUkoHaHi 13 BukopuctanasM WorldClim, R+, GLM — no 2050 i na-
JIi, [0 BPaxOBYIOTh, B HAIIOMY BHUIAJIKY, ICTOpHKO-KapTorpadiuauii cran cipas 3a 1928-2020, min-
Ka3yloTh: Maibke 3a cTopiuus JaHAmadTHI eKOCUCTEMH, B SIKMX BIepiIe Oyno OMMCaHUM MiIBUA
S. v. ukrainicus, cyTTeBO MOTEpHUIN BiJ BIUIMBY MoauHu. JlicoBuil manamadrt OyB mOrnmuHyTHH
CLITBCBKOTOCTIONIAPCHKHAM, PIBHUHHO-TOPOKOBO-PIYKOBO-TICOBUI Kpa€BWA 3MIHMBCS Ha PiBHHHHO-
BHPIBHAHO-TOPOKOBO-PIYKOBUI CIIBCHKOTOCIIONAPCHKHUM MOAPiOHEHO-TIiIcCOBUI. 3MIHU apealy cKia-
nu 6inbine 50 %. 1 Skmo mpo YucenpHICTh MOMYJISIIii CKa3aTH IMIOCh KOHKPETHE MOJETh HE MOXKe
(xiba 110, Yy BHIJISA/II €KCTPAITOJIAIIi), TO IPO OYEBHIHY 3MiHY MO3aidHOCTH 1 TIOPIAHOTO CKIIAdy 3e-
JICHOT'O TIOKPUBY, HEOOXITHOTO BUBIPIIi, YABY JIa€.

5. Jlo ctBopenHs «BuBipkoBoi» I'IC 1 momanbmoro MozaentoBaHHsS i3 BUKopucTaHHsM World-
Clim, R+, GLM, Ham Baanocs JOJIYYHTH He TibKK onrdpoBani Mamu 1928—2008-x pokiB, 1 HOBIII,
ane i marepiamm /33, orpumani i3 7 cymytHukiB. Tomy, Bxke B 2008 poii 00’€KTUBHA PO3/iIbHA
3IaTHICTH CYKYITHOTO BXIJHOTO MPOAYKTY gocsrana 10 M...5 KM; mepeltik BUaiB, OXOIUICHUH NOCIi-
JOKeHHSM icTopii 3—8 mimBumiB Sciurus vulgaris, BKIFOYaB TaKOX acOIiHOBaHI BHIH: JIICOBY KYHHITIO
(Martes martes) Ta nepeBHi pociuau Quercus robur, Fagus sylvatica, Picea abies, Pinus silvestris,
Tilia cordata, Castanea sativa, Betula spp. (7 BufiB).

6. Tak sik KyHMIIS JTIiCOBA 1 BUBIPKa € TaKk 3BAHOIO «B3a€MOJIIOUOI0 MApOI0y», OIM3BKOIO 10 MO-
Jeli «xmxak-xeprsa» JIoTku-BonbTeppy, 1 110 BKe 3HAUIUIO BiOOpaKeHHS B JOCHIKEHHI TiB-
JICHHO-3aXITHOTO Makpocxmwty Ykpaincekux Kapmar (BottnapoBwma 2020), 3amporoHOBaHAN HaMH
GLM-creHapiii m0/10 BUBIpKH MOXKe OyTH BUKOPUCTAHUM i 1O BiJHOIIEHHIO A0 JIICOBOI KyHHIII.

7. OdeBUHA TEHCHIIIS 3MIHY apeayry BUBIpKH (ITOJPiOHIOBAHHS CEPEOBHII iICHYBaHHS, 3HUK-
HEHHS B JESKHUX JIOKAJITETax, 1 HaBIAKH, IOSBA B IHIIUX, 3arajibHE 3MIIICHHS «HA MIBHIY», ajie i3
«mpucytHicTio Ha KaBkasi», momiueHe Hamu ime B 2008—2010-x pokax, 3HaHIIIO BiAOUTOK Y 3Be-
neni MCOII 2014 poxy y BUTIISAI KapTH, ajle OTPUMaHiil HE METOIaMH CHMYJIALIl, a B iHIIUH CII0-
ci0. MoJiemfoBaHHS 1151 TIOBaYKHA 1HCTUTYIIS] TIOKK-III0 HE BUKOPUCTOBYE, X04a MapKye TPEHJT CUMBO-
soM |. Hama monens (i JOTTOMIXHI BXiJHI 1aHi), MiIKa3ylOTh: pyX OCHOBHUX CEPEIOBUII ICHYBaHHS
BHBIPKH «Ha TBHIY», a 3 HAIMH 1 apeairy, po3IoJaBcs JaBHO, 3 YaciB KOJIM JIFOJIMHA ToYajia pyiHyBa-
T Jicu. | skmo y cepemoBuii HaykoBIiB B XXI CT. e Moxe OyTH IHTEPIPETOBAHO JIHIWHO, 5K
MOMITHA 3MiHa TeOMeTpii apeaiiB mABUAIB (HA KapTax), TO «B o(ici» MPUPOIHOTO BinOOpY Biamo-
Bigp Oyna peayizoBaHa iHAKIIe: BBEACHHSIM B JIiI0 MEXaHi3My akTMBHOI CHHAHTpOII3allii, aie He
BiIBEPTOI Mirpallii 0coOOMH caMe «Ha MiBHIY». HacKibKki BUTPUBAIUM 1 33JOBUTBHUM IS TIPHPO/I-
HBOTO BiIOOPY € Ieit MeXaHi3M, 3aJIHIIA€THCS 3aTaIKoIo0.

8. BBarkaeMo 3a BayKJIMBE HArajaTH POMAaJi, IO ONPIIIIOTHEHHS ONHCY MinBupy S. v. ukrain-
icus Bigoynoch y 1928 poui (Murynin 1928: 1-15) 1 yrBepaunocs y 1938 pori (Murynin 1938:
347-348) six «binka ykpaiHCbKay», IOMKpPEHa «Ha cxix Bix JHimpay, Ha MPOTUBAry BIAKPUTIH HUM
xe TBapuHi — «binmka Keccrepa, abo mpaBobepesxknay. (Slk Hamu noseneHo, y 1914-1915-x pokax
«MaitbyTHION S. V. ukrainicus nobyBanu i Ha mpaBobOepexcki: Puc. 5.) 3 skoice npuunHM, y Bcepa-
IstHCbKOMY 3BenieHHI 1933-x pokiB BigkpuTts O. Murynina He HOMITHIIH, BBRKAIOUH 1[0 HA MiBJCHb
Big S. v. varius memikae S. v. fuscoater (Bunorpagos 1933: 17). HatoMicTs, 3rafanu mpo BiIKpUTTS
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O. MuryniHa 1 OpuiHSUIIM HOro JMile B HACTYIHOMY BCEpaJIsHCbKOMY 3BeleHHI (Bunorpagos &
I'pomos 1952: 91-92, 295), ne oxpimM JOMiHYOUOTO (1 NPaBUIBHOIO) HAMCAHHS ukrainicus MOXXHa
3HAWTH i IoOMUIIKoBe — "ucrainicus". Y 3BenenHi «Buam ccaiiB cBity» (Wilson & Reeder 2005:
764) migBun S. v. ukrainicus iepeniuyeHo cepesl BUSHaHUX.

9. HaBeneHi HaMH TIEpEKOHIIMBI JIaHI 1100 MOMITHOT MO3aIYHOCTH Ta MIHJIMBOCTH CEpPEIOBHII
ICHYBaHHsI BUBIPKU 3BHYANHOI, 30KpeMa, B YKpaiHi, MiIKa3yrOTh, 10 HAMAaraHHs OKPEMHUX JOCIil-
HUKIB OyTH TOYHUMH, ajie CIIUPATUCH IPHU I[bOMY HE Ha pe3yNbTaTU OOJiKy TBapuH y 3eneHii I'IC-
MO3ailli, a «B PO3pi3i» aMIHICTPATUBHUX OJIWHHIIb, a IO il JMBHIIIE, «B PO3pi3i» oOJacTei, €
M’SIKO KaXXy4H, KPOKOM JaJieKuM Bin JaHamadTHoi exonorii. [le nume nomnomarae HecBioMiid Jac-
THHI YNPaBJIHIIB MPOJOBXYBAaTH BIPHTH B €(EKTUBHICTH aJMiHICTPaTHBHOTO MiIXOy, 1 Ha Haml
OIS, € PI3SHOBUIOM SIKIIO HE MPSIMOTO, TO OIIOCEPEAKOBAHOTO IMiJIrpyBaHHS MPHUXIIFHAKAM BH-
CHAYKIJIUBOTO «CIIO’KUBAIIBKOTO MIPUPOIOKOPHCTYBAHHSDY.

10. IIpukiamom Toro, y mo, OyBayio, TpaHC(HOPMYBaITUCh MOMIOHI «aIMiHICTpATHBHI» MiIIrpy-
BaHHSA, € KIJIBKICTh OCOOMH Ha TeKTap. SIKIo Ha TeMaTHYHHUX JIiCOTOCHONAPCHKUX KapTax dYaciB
CPCP 1973-x pokiB, MoxkHa 3ycTpitu nokazHuk 1000 oc. Ha 1000 ra (nus.: Lronka 2012: 43), To6TO
~1 oc./ra, TO CTATUCTUYHUH s, AKAH MOXXHA BUOYIYBAaTH 3a CY4aCHHMHU pe3yJIbTaTaMH OOJIKY
BHBIpPOK, 30KpeMa, Y MUCIUBCBKUX YTIIIAX, Ai0OpaBax, 3eJIEHUX 30HaX MICT, Jiicax Tomio (crmparo-
4HCh, HAIIPUKIIAJ, Ha (hparMeHTH i3 TekcTiB 3a: I{ronka 2012; 3i3na 2009; Boitnaposuu 2020 Ta iH.),
yacrinle gaBatuMe nokasHuk << 1. Moxe Tomy, B CPCP, HacTinbku HeliMOBipHUME Oynu i 00’ emMu
noOyBaHHS BUBIPOK, 110 TAaKCaIlilHI JaHi 3aBUIIYBAIH: OOJIKOBIN Ta OOHITYBAIBHHUKH IMiIIrpyBaIH
MIPOMHCIIOBIISIM, a TPOMUCITOBIN (hiHaHCyBamu 00iikoBmiB? [TincyMOK BimoMuii — BHCHaKeHHs Oa-
ratboXx yrifb. JlogaTkoBuil HacainoK (i, OJHOYACHO, TOKA3) — CHHAHTPOII3allis, Ky Terep MaeMo.

11. IIpu Bciii TexHIYHIN CKIaIHOCTI, CUMYJIAIIS MOMUpPEeHHs BUAYy B [T-cepenoBuii, KOHCTPY-
IOBaHHA TeHepallizoBaHuX JNiHiHUX Mozeneit (GLM), i3 Bukopuctanusm WorldClim, R+, Ta i3 3a-
JMyYeHHSIM JaHUX OUCTAHIIHHOTO 30HIYBAaHHA 3eMIli, € KOPUCHUM IHCTPYMEHTOM, SIKUI JTO3BOJISIE
BHBYATH 3MIHM CEPEIOBHII ICHYBaHHS POCIIMH 1 TBAPHWH HAa TAKMX BEJIHKHUX IUIOMIAX, SKi HEMOXKIHUBO
OCSATTH B XOJIi €KCTISJUIIIHHUX PO3BiIOK.

12. JlocmipkeHHsT MaTHUMeE ITi3HaBaJIbHE 1 TIONIepeDKYBAIbHE 3HAYCHHS — JIJIS HAYKOBIIIB, 3aKO-
HOJABIIiB, 1 THX XTO MpUIMAaEe YIPaABIIHCBHKI PIlIEHHS Ta MA€ BiTHOIIEHHS, 30KpeMa, 10 bepHchkoi
KoHBeHII11, CMaparjoBoi Mepexi, IpUpOIHO-3aMI0BiAHOTO (POHIY, T.3. EKOJOTIUHOI Mepexi, 10 30e-
PEXKEHHS JICIB, JIICOCMYT, «CKOJOTIYHUX KOPUAOPIB», OXOPOHH MPUPOJN Y MICTax, a TaKOXK JI0 30e-
pekeHHs 6iopizHOMaHITTA. [laHi MOXyTh OyTH BHKOPHCTaHI B raily3i OCBITH, 30KpeMa, TaM J€ BHU-
KJIaIal0Th ICTOPIiI0 HAYKH, T€0iH(OPMATHKY, IPUKIIAIHY E€KOJIOT1I0, 3aII0BiIHY CIIpaBy.

IMopsikn

ABTOPH BHCIIOBIIIOIOTh TIOASKY yCiM, XTO OpaB ydacTh Y CTBOPEHHI IOBHIOBHX I'e0iH(OPMAIITHAX CHCTEM Ta OKpe-
mux pobounx tapi ['ICi 3a gaciB pobotu YIIM3P, 00pobasiroun aaHi, Ta/abo qomoMarardu orudpoByBaTH mare-
poBi kapTtH, Ta/un BukoHyroun [ IC-opieHTOBaHI 3aBIaHHs MiJ 4ac MOJBOBUX JOCIHIIKEHb, 30KPEMa, B CIIIbCHKOTOC-
noaapcekux nangmadrax: 1.6.1. P. Bypai, k.6.H. O. Kaniniuenky, x.6.H. A. Ko3nosi#, k.6.H. I'. T'aBpucio, B. Maxa-
penko, O. Imyky, 0. Anetosiii. [{skyemo k.0.H. 1. 3aropoHIOKY, KUl MOCTIHHO TOKIagaB YUMAIUX 3yCHIb, aOu
sIKOMoTa OLTbIIe JIFoeH Mi3HAIHCS PO Pe3yNIbTaTH MOJETIOBaHHs, a Takox K.0.H. 0. 3i3a1 — 3a monomory B yTod-
HeHHI jokamif, 3 skux O. MurymiH oTpuMaB 3pa3skd Ui ONWCY IiABUAIB, yJacThb B YTOYHEHHI apeamy S. V.
ukrainicus. Ilam’siTaemo mpo BHecok K.0.H. B. CtoBOuaroro ta k.0.H. B. KpmkaHIBCEKOTO, SIKi, Ha JKallb, BKE MIIILTH
3acBiTH. Bei pazoM — IpeAcTaBHUKA yKPaTHCHKOI IIIKOJIM €KOJIOTIB, SIKi CIIPHSIIA PO3BUTKOBI 1 CTAHOBIICHHIO BITUU3-
HsIHOT reoinopMaThKK Ta il IPUKIAJHOTO CerMEeHTY — OioToreoinpopmariku. Mu Takox BasuHi nany O. Pi3HuKy
3a (0TO300paXKCHHST BUBIPKH, JII00 SI3HO Mepe/iaHe B HAllle PO3MOPSIKEHHs, TUM Oiblie, 10 HoMy BIajgocs coTor-
padyBaTH TaKOro MOMITHOTO, ICKPaBO-PYIOT0 MPEACTaBHUKA BUBIPOK YKpaiHH.

Jlirepatypa

binokons, C., benokons, M., 1. Jlukuit. 2014. MinIHuBicTh BH- Bunorpanos, b. C. 1933. Pox Sciurus L. — Genku. I puizynui.
Bipku 3BMuaiiHOi (Sciurus vulgaris L.) 3axomy Ykpainu 3a Mnexonumarowyue CCP. zn. AH CCCP, Jlenunrpan, 1- 98.
MIKpOCaTeNITHUMH JIOKycaMu. Bicnux Jlvgiscbrkoco ymieep-  Bunorpamos, b. C., .M. I'pomoB. 1952. Cem. Sciuridae —

cumemy. Cepis bionociuna, 65: 296-305. 6emmubn. B kn.: I peizynsl paynwr CCCP. Uzn-Bo AH CCCP,



124

Mocksa, 88-93.

Boiinaposuy, 1O. E. 2020. Aymexonoeiuni ocobnueocmi Sciurus
vulgaris 6 ymoeax CUHAHMPONI3ayii POCIUHHO20 NOKPUEY
nig0eHHO-3axiOn02o maxkpocxuny Yxpaincexux Kapnam. AB-
toped. auc. ... kaua. Gion. nayk: 03.00.16 "Exomoris". Iu-
crutyt exosnorii Kapnar HAHY, JIsBiB, 1-254.

TaBpucs, I'. [lpuBaTu3awis 3emiti Ta 3MiHIOBaHICTh (ayHiCTHY-
HHUX KOMIUICKCIB XpeOETHUX TBapUH arpoLeHO3iB. B ku.: Ae-
pobiopizHomanimms Ykpainu.: meopis, mMemooono2is, iHOu-
xamopu, npukiaou. 3AT Hiunasa, Kuis, 2: 140-165. ISBN
966-8939-01-8. http://bit.ly/3cPdpXg

I'pubosa, C. A., T. U. Ucauenko, E. M. JlaBpenko. 1980. Pac-
mumenvrHocms Esponeiickoti uacmu CCCP. Hayxka, Jlenun-
rpax, 1-236.

3aroponuiok, 1., B. 1992. O030p peueHTHbIX TaKCOHOB Muro-
idea (Mammalia), OmMCaHHBIX C TEPPUTOPUH Y KPAHHBI
(1777-1990). Becmmuux 300102uu, 26 (2): 39-48.

3i3ma, 1O., 3aropoanioxk, 1. 2020. 21 nikaBMHKA IPO BHBIPKY.
Buou cumsonu: 2020 pik susipku (Sciurus vulgaris) ¢ Vrpai-
ni. BeG-caliT YKpaiHCHKOTO TEpiONOri4HOrO0 TOBapUCTBA
HAHY. https:/bit.ly/3v79ZXg

3i3ma, 0. E. 2008. MinnuBicTh 3a0apBIeHHs XyTpa Ta aHAII3
MOIIMPEHHS Pi3HUX migBuaiB Sciurus vulgaris. Haykosuil 6i-
cruk Yorceopoocvkozo yisepcumemy. Cepis Bionocis, 22:
212-218.

Konowmsines, I'. 2010. MozenupoBaHue pacipoCTpaHEHUs BH-
10B ¢utopsl ¥ QayHEI Ha TeppuTopuu Boctounoit EBpomnsl B
yCIOBUSX M3MeHeHHs kiaumarta. C6. mesucose XVII Medco.
KOHGh. cmyOenmos, acnupanmos u Monoovix yuenvix — "Jlo-
monocog”. Cexust «buonorust». 12 u 15 anpens. MI'Y um.
M. B. Jlomonocora, MAKC Ilpecc, Mocksa, 6/1. [Ipomy6-
nupoBaHo Ha BeOcaiite BioModel: https://bit.ly/3ekROSm

Konomuues, I'., B. Ilpunatko, C. Jlomapso. 2005. Merox
OTPUMAHHS y3arajJbHIOIOYOr0 TPEHY IIOJAO0 3MIHH CEepeso-
BHII iCHYBaHHS XpeOETHUX TBAPUH MICHKHX arjoMepariii. B
KH.: Arpo0iopi3HOMaHITTS YKpaiHH: Teopis, MeTOIOJIOris,
inaukatopu, npuknaau. 3AT "Hiunasa", Kuis, 2: 228-248.
ISBN 966-8939-01-8. http:/bit.ly/3cPdpXg

Komnomunes, I'. O. 2012. BB 3MiHM KiliMaTy Ha TOMIMPEHHS
BuBipku (Sciurus vulgaris) y Cxigniit €spori 10 2050 p. Ha-
ykogi ponosini HYBIll, Kuis, 2: 31. https://bit.ly/3tH5S0Mv

Kpasens, I1. 2005. Kpurepii Ta iHUKaTOpH CTAIOrO yHpaBIliH-
HS JlicaMu YKpalHU B KOHTEKCTI OILIIHKM arpo0iopi3HOMaHiT-
1. B KH.: Aepobiopisnomanimmsa Yrpainu: meopia, memo-
oonoeis, inouxamopu, npuknadu. 3AT "Hiu-naBa", Kuis, 2:
389-418. ISBN 966-8939-01-8. http://bit.ly/3cPdpXg

Kpmxanisebkuid, B. 1. 2005. Marepianu 1715 OLiHIOBaHHS BUJIO0-
BOTO OaraTcTBa CCaBIliB, aCOIIHOBaHNX 3 arposlaHamagTaMu
VYkpaiuu. B ku.: Aepobiopisnomanimmsa Ykpainu: meopis,
Memodonozis, inoukamopu, npukiaou. 3AT "Hiunasa", Ku-
iB, 1: 114—128. ISBN 966-7317-95-1. https://bit.ly/312Y 8xp

Kysnenos, H. 1. 1932. T'eoboTanuueckas KapTa eBpONEHCKON
gact CCCP. M. 1:1050000. 5. 15, 16 (1928).

Murynin, O. O. 1938. 3sipi YPCP (mamepianu 0o ¢aynu).
Bun-Bo AH YPCP, Kuis, 1-426.

Huxonatok, B. A. (Pen., npenc.). 1973. Amaac necoe CCCP.
Toc. xom. necHoro xo3siiictrea CM CCCP, Bceec. I'oc. [TMU

References

Bilokon, S., M. Belokon, 1. Dykyy. 2014. Genetic diversity of
Red Squirrel (Sciurus vulgaris L.) from Western Ukraine by
SSR LOCI. Visnyk of the Lviv University. Series Biology, 65:
296-305. (In Ukrainian)

Collins, M., T. F. Stocker, D. Qin, G.-K. Plattner, M. Tignor, S.
K. Allen, et al. (Eds). 2013. Long-term Climate Change: Pro-
jections, Commitments and Irreversibility. In: Climate
Change 2013: The Physical Science Basis. Contribution of
Working Group I to the Fifth Assessment Report of the In-

Grygoriy Kolomytsev, V. Prydatko-Dolin

«Corosrunposiecxo3»; I'VI'K npu CM CCCP, Mocksa, 1—
222.

Ierpocsn, B. I'. (otB. mcm.). 2005. Martes martes Linnaeus,
1758 — kyHuua yiecHast. B ku.: Mnexonumarowue Poccuu.
Toszsonounvie  dicusommuvie  Poccuu. Bebcaiit  MICubJ]
OIHTII Munnpomuayku Poccun, OBH PAH.

Mpupatko, B. 1., 10. H. llrena, A. A. WUmyk, 2002. OnbiT
npumenennst ERDAS Imagine mis ananu3a M3MEHEHHH Jie-
coB ropHoro Kpeima B 1988—2001 rr. ¢ ucnone3oBaHHEM
cuuMkoB Landsat. ['eoungpopmayyuonnvie mexnonocuu 6
VApasieHuu MeppumopuaIbHelM  paseumuem. Matepuais
ITaroit Mexaynap. kond. 27—31 mas 2002. ECOMM, Ilap-
teHuT (AP Kpeim, Ykpauna). CD. https:/bit.ly/2P9gAkC

Mpupatko, B. L, I'. O. Konomuues, P. I. Bypaa, C. M. Uymaye-
HKO. 2008. JlanamadTHa €KOIOTis: METOANYHE KEPiBHULITBO
3 MOJEJIOBaHHs OiOpPi3HOMAHITTA i3 BpaXyBaHHSM BIUTHBIB
Ha HBOTO (IJI OCBITHIX IiJIeil HAIIOHAJIBHOIO Ta PerioHalb-
Horo piBHiB). Y. 1. MopemoBaHHS 0iOpi3HOMAHITTS: NPHUK-
nan periony GLOBIO-VYkpaina. Y. 2. Pobounii 30mmt cry-
nenta. HAY, Kuis, 1-174.

IIpunatko, B., I'. Konomunes, B. Makapenko. 2010. IIpo mac-
wtabH iCTOPHYIHOrO # 04iKyBaHOTO PO3MOBCIOMKEHHS CCaB-
uiB y Cxigiii €spasii 3a momemnmro EEBIO (GLOBIO).
Ipayi Tepionociunoi wixonu, 10: 40-46.
https://bit.ly/3tH70Tw

ITyzauenxo, A.lO. (pex.). 1980. OObikHOBeHHas Oenka —
S.vulgaris. Bumsl MitekonuTarommx. Apeaibl XHBOTHBIX U
pacrenuii. Be6-pecypc BioDat. https:/bit.ly/3dDmIR2.

Cosinos, O. O., B. I. IIpunatko (pen.). 2005 a. Aepobiopizro-
Mmanimms  Vkpainu: meopis, Memooonozis, IHOuKkamopu,
npuxaaou. 3AT "Hiunaea", Kuis, 1: 1-384. ISBN 966-7317-
95-1. https:/bit.ly/31zY 8xp

Cosinos, O. O., B. L. TIpugarko Ta O. L. Jlucenko (pex.). 2005
0. Aepobiopisnomanimmsa Ykpainu: meopis, memooonozis,
inouxamopu, npuxnaou. 3AT Hiunasa, Kuis, 2: 1-592. ISBN
966-8939-01-8. http:/bit.ly/3cPdpXg

TarapunoB K. A. 1956. 36ipi saxionux obracmeii Yxpainu.
Bugasaurrso AH YPCP, Kuis, 1-188.

Turap, B. M. 2011. Auaniz apeanie 6udig: nioxio, 3acnosanuil
Ha MOOento8anti exonoiuHoi Hiwi. THCTUTYT 300J0Til iM.
1. Imaneraysena HAHY, Kuis, 1-93. (Cepisi: BectHuk 300-
noruu. OTRenbHEIH BBITYCK, Ne 25).

Ironka, B. O. 2012. binka 3Buuaiina, Sciurus vulgaris L. (Ro-
dentia, Sciuridae) B VYkpaiHi (CydacHW#l cTaH MOMYJIsLii,
mpo0eMn BHYTPINIHBOBHAOBOI CTPYKTYpH). Bicnux Hayio-
HAIbHO20 HAYKOBO-NPUPOOHUY020 My3ero, 10: 42-52.

rena, FO., B. Ilpunatko. 2005. MHBeHTapu3aims OCTPOBOB
MIPUPOIHBIX TEPPUTOPHUIA C HCIOIb30BaHUEM 3UMHUX KOCMO-
cuuMKoB Terra (ASTER). B ku.: Aepobiopiznomanimms Vk-
painu: meopis, memooonozis, inoukamopu, npukiaou. 3AT
"Hiunasa", Kuis, 2: 424-428. ISBN 966-8939-01-8.

Sciurus vulgaris. Jlonarok III. (Ilpo mpuennanHns i3 3actepe-
sxernsmu 10 Konsenrii aus. 3akon N436/96-BP (436/96-
BP) Bix 29.10.96). KonBeHuist mpo oXopoHy quKkoi ¢uiopu Ta
(bayHu i IPUPOJHUX CEpeNOBHIN iCHYBaHHS B €Bpori bep,
19 Bepecust 1979 poky. 3akoHonmaBcTBO YKpainu. BepxoBHa
Pana Yxpainu. https:/bit.ly/32HVDjM

tergovernmental Panel on Climate Change. Cambridge Univ.
Press, Cambridge, New York, 1029-1136. CrossRef

Gavrys’, G. 2005. Lands privatization and variability of verte-
brates’ fauna aggregations in agrocenoses. In: Agrobio-
diversity of Ukraine: Theory, Methodology, Indicators and
Examples. ZAT Nichlava, Kyiv, 2: 140-165. (In Ukrainian)
ISBN 966-8939-01-8. http://bit.ly/3cPdpXg

Gribova, S. A., T. L. Isachenko, E. M. Lavrenko. 1980. Vegeta-
tion of the USSR European Part. Nauka, Leningrad, 1-236.


http://bit.ly/3cPdpXg
https://bit.ly/3v79ZXg
https://bit.ly/3ekR0Sm
http://bit.ly/3cPdpXg
https://bit.ly/3tH50Mv
http://bit.ly/3cPdpXg
https://bit.ly/3lzY8xp
https://bit.ly/2P9gAkC
https://bit.ly/3tH7oTw
https://bit.ly/3lzY8xp
http://bit.ly/3cPdpXg
https://bit.ly/32HVDjM
https://doi.org/10.1017/CBO9781107415324.024
http://bit.ly/3cPdpXg

Red squirrel (Sciurus vulgaris) habitats change modelling in Eastern Europe in the scope of climate change... 125

IPCC. 2013. Summary for Policymakers. In: Climate Change
2013: The Physical Science Basis. Contribution of Working
Group I to the Fifth Assessment Report of the Intergovern-
mental Panel on Climate Change. Stocker, T. F., D. Qin, G.-
K. Plattner, M. Tignor, S. K. Allen at al. (Eds). Cambridge
University Press, Cambridge, New York.

IPCC. 2018. Global Warming of 1.5°C. An IPCC Special
Report on the impacts of global warming of 1.5°C above pre-
industrial levels and related global greenhouse gas emission
pathways, in the context of strengthening the global response
to the threat of climate change, sustainable development, and
efforts to eradicate poverty. Masson-Delmotte, V., P. Zhai,
H.-O. Portner, D. Roberts, J. Skeaat ef al. (Eds).

Kalynychenko, O., V. Prydatko. 2006. Chestnut (Castanea
sativa), GLM. BioModel website: https://bit.ly/3xnpfkX. Re-
trieved March 23, 2021.

Kolomytsev, G. 2010. Modeling of flora and fauna species
distribution in Eastern Europe under climate change. In: Col-
lection of abstracts of the XVII International conf. of stu-
dents, graduate students and young scientists ‘Lomonosov’.
Section ‘Biology’. April 12—15. Moscow State University of
M. V. Lomonosov, MAKS Press, Moscow, n/a. Duplicated
at BioModel website. (In Russian) https://bit.ly/3ekROSm

Kolomytsev, G., V. Prydatko, S. Lopariov. 2005. Development
of the method on obtaining a generalized trend on verte-
brates’ habitat changes in town agglomerations. In: Agrobio-
diversity of Ukraine: Theory, Methodology, Indicators and
Examples. ZAT ‘Nichlava’, Kyiv, 2: 228-248. (In Ukraini-
an). ISBN 966-8939-01-8. http://bit.ly/3cPdpXg

Kolomytsev, G. 2012. The impact of climate change on Squir-
rels (Sciurus vulgaris) spreading in Eastern Europe by 2050.
Scientific reports of NULES, Kyiv, 2: 31. (In Ukrainian)
https://bit.ly/3tHSOMv

Kravets, P. 2005. Criteria and indicators for sustainable forest
management in Ukraine matched agrobiodiversity assess-
ment purposes. In: Agrobiodiversity of Ukraine: Theory,
Methodology, Indicators and Examples. ZAT ‘Nichlava’,
Kyiv, 2: 389—418. (In Ukrainian)

Kryzhanivsky, V. I. 2005. Resources for estimating richness of
mammal species associated with agricultural landscapes in
Ukraine. In: Agrobiodiversity of Ukraine: Theory, Method-
ology, Indicators and Examples. ZAT ‘Nichlava’, Kyiv, 1:
114-128. (In  Ukrainian)  ISBN  966-7317-95-1.
https://bit.ly/31zY 8xp

Kuznetsov, N. 1. 1932. Geobotanical map of the European part
of the USSR. M. 1:1050000. Map 15, 16 (1928). (In Russian)

Migulin, O. O. 1938. Zviri URSR (Materials to Fauna). NAS
USSR Publishing House, Kyiv, 1-426. (In Ukrainian)

Nikolayuk, V. A. (Ed). 1973. Atlas of the USSR Forests. The
State Forestry Committee of the USSR Council of Ministers,
the All-Union State Design and Research Institute 'Soyuz-
giproleskhoz'; GUGK of the Council of Ministers of the
USSR, Moscow, 1-222. (In Russian)

O’Neill, B. C., E. Kriegler, K. Riahi, et al. 2014. A new scena-
rio framework for climate change research: the concept of
shared socioeconomic pathways. Climatic Change, 122,
387-400. CrossRef

Petrosyan, V. G. (Ed). 2005. Martes martes Linnaeus, 1758 —
Wood marten. In: Mammals of Russia. Vertebrates of Rus-
sia. Website of the Russia Ministry of Industry and Sciences,
OBN RAS. Retrieved (in 2007).

Prydatko, V. 2002. Remote Sensing (RS) and Geographic
Information Systems (GIS) as New Tools for Improvement
of Woodland Inventory, Management and Woodland Protec-
ted Areas Development in Ukraine. /n: Short Summary of the
Presentation at the International Conference on Woodland
Key Habitats, their Management and Conservation. October
16-20, 2002, Bialowiza, Poland. https:/bit.ly/3tJ7KJp

Prydatko, V. L, Yu. N. Shtepa, A. A. Ishchuk. 2002. ERDAS

Imagine usage experience on analysis of changes in Moun-
tain Forests of Crimea in 1988-2001 years based on Landsat
imageries. In: Geoinformation technologies in the manage-
ment of territorial development. Materials of the Fifth Inter-
national Conference. ECOMM, Partenit (AR Crimea,
Ukraine). CD. (In Russian) https://bit.ly/2P9gAkC

Prydatko, V. 1., G. O. Kolomytsev, R. I. Burda, S. M. Chuma-

chenko. 2008. Landscape Ecology: textbook on application
of pressure-based biodiversity modeling for national and re-
gional educational purposes. Part 1, 2. NAU, Kyiv, 1-174.
(In Ukrainian)

Prydatko, V., G. Kolomytsev, V. Makarenko. 2008. Red squir-

rel (Sciurus vulgaris) habitats change modelling in EEBIO
Region in scope of the IMAGE climate change data: GLM-
scenario by 2050. In: ‘Projection of Species- and Species-
Climate Based Models on to the GLOBIO Ukraine Region,
and Scenarios Development’ Project according to the Con-
tract  E/555050/01/MO  (2006)°’. BioModel website:
https://bit.ly/3eBaG4H

Prydatko, V. L, G. O. Kolomytsev, R. I. Burda, S. M. Chuma-

chenko. 2008. Landscape Ecology: textbook on application
of pressure-based biodiversity modeling for national and re-
gional educational purposes. Part 1, 2. NAU, Kyiv, 1-174.
(In Ukrainian)

Prydatko V., G. Kolomytsev, V. Makarenko. 2010. Magnitude

of historical and expected changes of mammals’ natural
habitats in Eastern Eurasia based on the EEBIO (GLOBIO)
modelling approach. Proceedings of the Theriological
School, 10: 40-46. (In Ukrainian) CrossRef

Prydatko, V., G. Kolomytsev. 2011. Biodiversity Modelling

Experiences in Ukraine. In: Land Use, Climate Change and
Biodiversity Modeling: Perspectives and Applications. Y.
Trisurat, R. P. Shrestha, R. Alkemade (Eds), 248-264. Ac-
cessed December 23, 2014. Abstract. CrossRef

Prydatko, V., G. Kolomytsev. 2014. Biodiversity and Habitat

Changes Modelling Experiences in Ukraine and Eastern Eu-
rope Countries. IJMTIE, 3.2 (2013): 44-62. Web. 23 Dec.
2014. Abstract. CrossRef

Puzachenko, A. Yu. (Ed). 1980. Common Squirrel, S. vulgaris.

In: Mammal Species. Areas of animals and plants. BioDat
website. (In Russian) https://bit.ly/3dDmIR2

Sciurus vulgaris subsp. ukrainicus Migulin, 1928 in GBIF

Secretariat (2019). GBIF Backbone Taxonomy. Checklist da-
taset. CrossRef

Sciurus... 1979. Sciurus vulgaris. Annex III. (On accession with

reservations to the Convention, see Law N436 / 96-VR
(436/96-VR) of 29.10.96). Convention on the Conservation
of European Wildlife and Natural Habitats, Bern, 19 Sep-
tember 1979. Legislation of Ukraine. Verkhovna Rada of
Ukraine. (In Ukrainian)

Shar, S., D. Lkhagvasuren, S. Bertolino, H. Henttonen, B. Kry-

Stufek and H. Meinig. 2016. Sciurus vulgaris (errata version
published in 2017). The IUCN Red List of Threatened Spe-
cies 2016: ¢.T20025A115155900. https://bit.ly/32HVDjM

Shtepa, Yu., V. Prydatko. 2005. Inventory of islands in natural

areas using the Terra (ASTER) winter satellite imagery. In:
Agrobiodiversity of Ukraine: Theory, Methodology, Indica-
tors and Examples. ZAT ‘Nichlava’, Kyiv, 2: 424-428. (In
Ukrainian)

Swart, N.C. et al. 2019. CCCma CanESMS5 model output

prepared for CMIP6 ScenarioMIP. Version 20210320. Earth
System Grid Federation. CrossRef

Sozinov, O. O. & V. 1. Prydatko (Eds). 2005. Agrobiodiversity

of Ukraine: Theory, Methodology, Indicators and Examples.
CJSC ‘Nichlava’, Kyiv, 1: 1-384. (In Ukrainian) ISBN 966-
7317-95-1. https://bit.ly/31zY 8xp

Sozinov, O. O., V. L. Prydatko and O. I. Lysenko (Eds). 2005.

Agrobiodiversity of Ukraine: Theory, Methodology, Indica-
tors and Examples. CJSC ‘Nichlava’, Kyiv, 2: 1-592. (In


https://bit.ly/3ekR0Sm
http://bit.ly/3cPdpXg
https://bit.ly/3tH50Mv
https://bit.ly/3lzY8xp
https://doi.org/10.1007/s10584-013-0905-2
https://bit.ly/3tJ7KJp
https://bit.ly/2P9gAkC
https://bit.ly/3eBaG4H
https://doi.org/10.15407/ptt2010.10.040
https://doi.org/10.4018/978-1-60960-619-0.ch012
https://doi.org/10.4018/ijmtie.2013040103
https://bit.ly/3dDmlR2
https://doi.org/10.15468/39omei
https://bit.ly/32HVDjM
https://doi.org/10.22033/ESGF/CMIP6.1317
https://bit.ly/3lzY8xp

126

Ukrainian). ISBN 966-8939-01-8. http://bit.ly/3cPdpXg

Tang, Y., J. A.-Winkler, A. Vifa, J. Liu, Y. Zhang, X. Zhang, X.
et al. 2018. Uncertainty of future projections of species dis-
tributions in mountainous regions. PLoS ONE, 13 (1):
¢0189496. CrossRef

Tatarinov, K. A. 1956. Animals of the Western Regions of
Ukraine. Publishing house of the USSR Academy of Scienc-
es, Kyiv, 1-188. (In Ukrainian)

Thorington, R. W., Jr., R. S. Hoffman 2005. Sciurus (Sciurus)
vulgaris. In: Wilson, D. E., Reeder, D. M. (Eds). Mammal
Species of the World: A Taxonomic and Geographic Refer-
ence (3rd ed.). Johns Hopkins University Press, 764. ISBN
978-0-8018-8221-0. OCLC 62265494.

Tytar, V. M. 2011. Analysis of species habitats: an approach
based on modeling of ecological niche. 1. Schmalhausen In-
stitute 0z Zoology, Kyiv, 1-93. (Series: Vestnik Zoologii,
Supplements, No 25). (In Ukrainian)

Tsjupka, V. O. 2012. Squirrel, Sciurus vulgaris L. (Rodentia,
Sciuridae) in Ukraine (Modern State of the Population, the
Problems Intraspecific Structure). Proceedings of the Na-
tional Museum of Natural History, 10: 42-52. (In Ukrainian)

Vinogradov, B. S. 1933. Genus Sciurus L. — squirrels. Ro-
dents. Mammals of USSR. Ed. Academy of Sciences of the
USSR, Leningrad, 1-98. (In Russian)

Vinogradov, B. S., I. M. Gromov. 1952. Genus Sciurus L.
Family Sciuridae — squirrels. Rodents of the Fauna of the

Grygoriy Kolomytsev, V. Prydatko-Dolin

USSR. Ed. Academy of Sciences of the USSR. Moscow,
Leningrad, 88-93. (In Russian)

Voynarovych, Yu. E. 2020. Autecological speciality of Sciurus
vulgaris in conditions of the vegetation cover synanthropi-
zation in the southwestern macroslope of the Ukrainian Car-
pathians. Abstract of the Diss. ... Cand. Biol. Sciences, spe-
cialty 03.00.16 ‘Ecology’. Institute of Ecology of the Carpa-
thians NASU, Lviv, 1-254. (In Ukrainian)

Wilson, D. E., D.-A. M. Reeder (eds). 2005. Sciurus (Sciurus)
vulgaris ukrainicus. In: Mammal Species of the World. A
Taxonomic and Geographic Reference (3rd edition). J. Hop-
kins University Press, 1-2142. (Available from J. Hopkins
University Press, http://www.press.jhu.edu). Retrieved
March 17, 2021. ISBN 1-800-537-5487

Zagorodniuk, 1. 1992. A review of the recent taxa of Moroidea
(Mammalia), described from the territory of Ukraine: 1977—
1990. Vestnik Zoologii, 26 (2): 39-48. (In Russian)
https://bit.ly/3guc8s8

Zizda, Yu. 2008. Changeability of colouring of fur and analysis
of distribution of different subspecies of Sciurus vulgaris.
Scientific Bulletin of the Uzhgorod University. Series Biolo-
gy, 22: 212-218. (In Ukrainian)

Zizda, Yu., Zagorodniuk, 1. 2020. 21 interesting facts about
squirrel. Types of symbols: 2020 year of squirrel (Sciurus
vulgaris) in Ukraine. Website of the Ukrainian Theriological
Society of NASU. (In Ukrainian) https://bit.ly/3v79ZXg


http://bit.ly/3cPdpXg
https://doi.org/10.1371/journal.pone.0189496
https://bit.ly/3guc8s8
https://bit.ly/3v79ZXg

Theriologia Ukrainica, 20: 127-131 (2020)
http://doi.org/10.15407/TU2014

COMPARISON OF NATURAL AND RE-INTRODUCED POPULATIONS
OF THE STEPPE MARMOT (MARMOTA BOBAK) IN DONETSK OBLAST, UKRAINE

Eugen Skubak

Holy Mountains National Nature Park (Sviatohirsk, Ukraine)

Comparison of natural and re-introduced populations of the steppe marmot (Marmota bobak) in Do-
netsk Oblast, Ukraine. — E. Skubak. — The paper presents data on distribution and abundance of the
steppe marmot in the territory of two northern raions (districts) of Donetsk Oblast — Sloviansk and Lyman.
Research was carried out in 2011 to 2020. In total, 284 burrows were recorded belonging to 25 home ranges.
The largest marmot settlements in the studied territory comprise up to 29 burrows. The number of burrows
on a home range varies from 1 to 29, in average 11.4. The total abundance of the steppe marmot is over
100 animals in Lyman Raion and over 20 individuals in Sloviansk Raion. The marmot population in Slovi-
ansk Raion is re-introduced—370 individuals were released in 1991, while the population in Lyman Raion is
of rather natural origin. The optimal habitats for the steppe marmot are chalk slopes of southern exposure,
where its home ranges consist of the highest number of burrows. Permanent inhabited burrows are located in
the middle part of the slopes, whereas the vast majority of protective burrows are below the slope and at the
bottom of the beams. All settlements are located on the right bank of rivers. The largest marmot settlements
are confined to poor Cretaceous and, less frequently, sandy soils with sparse vegetation. The natural marmot
population in Lymansky Raion shows a tendency to slow dispersal and population growth, while the abundance
of the re-introduced population is much smaller than the number of released animals. The density of the natural
population remains low despite the many uninhabited areas suitable for the marmots. Settlements are formed as
separate disconnected groups. New marmot settlements are often formed in places of old settlements. Natural
populations are more stable compared to re-introduced ones and the density of natural steppe marmot popula-
tion is also higher. Poaching, especially in Sloviansk Raion, is a major threat to the marmot, as well as the
overgrowth of the steppe by shrubs due to decrease in grazing. Marmot settlements on the Cretaceous steppes
are almost insensitive to reduced grazing. In Lyman Raion, fires and ploughing of balka slopes, too, nega-
tively affect the species. Development of epizootics is unlikely given the low density of the marmot. The
marmot populations can be preserved and can even expand their range in the region if sufficient protection
measures are provided.
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Introduction

The marmot is an autochthonous species of the Eurasian steppe belt, and the area of Donetsk
Oblast of Ukraine is part of the species’ former range. Due to intense cultivation of the steppe, the
species disappeared in the oblast and the last records of signs of the marmot are dated to the 1920s—
1930s (Taranenko, 1997). Natural populations of the marmot have remained in the territory of
neighbouring Kharkiv and Luhansk Oblasts, where in the mid-20" century the revival of the species
has started. Attempts of re-introduction of the marmot in steppe reserves of Donetsk Oblast had
failed, while the last attempt was made in 1989-1996, including the area of Sloviansk Raion (To-
karsky et al. 2006a). In the north of Donetsk Oblast, we first recorded the species in 2011 at the bor-
der with Luhansk Oblast.

Material and Methods

The first data on the marmot were recorded unintentionally during other planned field studies.
In 2013, a young marmot was observed by employees of the Holy Mountain National Nature Park
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near the Dovzhyk tract. In 2016, a marmot settlement with 7 burrows was found near the village of
Serednie during expedition. More detailed census of the marmot was conducted in 2018 in Lyman
Raion in basins of the rivers Nitrius and Zherebets. Additionally, a home range with 13 burrows was
found in April 2018 on a steppe hill during ornithological observations on waterbodies of “Don-
rybkombinat” near Dolyna. In 2019-2020, additional planned studies were carried out in potential
habitats in the north of Sloviansk Raion, Donets Oblast.

When examining a settlement, the number of burrows (absolute census) and their attendance
(used or abandoned) were recorded. Wintering and nursing burrows could not be distinguished dur-
ing a single observation. Geographical coordinates were also recorded as well as the width and
height of entrances to the burrows. Due to the impossibility to estimate the real situation, the number
of entrances was considered as the number of burrows. The marmots were observed visually in a
number of settlements, while burrows of other species were identified based on structural features or
signs of vital activity (excrements, footprints, etc.). As for a species with an expressed colonial life-
style, the best characteristics to estimate the population abundance in the steppe marmot is the num-
ber of family or wintering burrow (Tokarsky et al. 2012). Thus, the number of burrows connected by
clearly distinguishable trails was considered as the number of home ranges.

Results and Discussion

Steppe marmot distribution in Sloviansk Raion

In 1991, 370 marmots were released near Bohorodychne, Maiaky, and Mykolaivka villages,
where the number of animals by 1996 decreased to 107 (Ugnevenko & Taranenko 1997). According
to the locals, the marmot colony near Bohorodychne was completely wiped out by poachers. In
2018, a living marmot colony was found between Dolyna and Adamivka villages 7.5 km far from
the release sites. During a second survey in April 2019, the colony was found uninhabited, presuma-
bly, again, as a result of poaching. A single burrow of the marmot was found on 5 September 2019
on a chalk hill in the Ploske tract (between villages Pryshyb and Sydorove) (Fig. 1).
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Fig. 1. Distribution of the steppe marmot in Sloviansk Raion of Donetsk Oblast. Number of home ranges in the colo-
ny / total number of burrows. Colonies: ® — existing; o — extinct.

Puc. 1. Ilomupenns 6abaka B CioB’sHCEKOMY paifoni JloHempkoi obmacTi. B umcensHHKy — KiNBKICTBH CiMEHHMX
JUITHOK B KOJIOHIT, B 3HAMEHHHUKY — 3arajbHa KUIbKIiCTh Hip. KomoHii: ® — icHyrodi; © — 3HHKIII.
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During a second survey on 23 April 2020, fresh marmot excrements were found near the bur-
row. The closest release site is Maiaky. In spring 2020, two marmot families were found in a chalk
balka near Bohorodychne having 29 and 9 burrows, respectively. The bigger settlement is located
close to the village, which is uncommon for the species in the region, and might indicate a decrease
in poaching. The colony is locates in an area, where until the mid-1990s a settlement had already
existed, which was destroyed by poachers. In Sloviansk Raion, most of the marmot settlements are
located on chalk hills with sparse xerophytic vegetation.

As 0f 2020, four marmot settlements are known in Sloviansk Raion, one of which is abandoned.
The total abundance of the species is about 20 individuals, although yet undiscovered families may
also exist. A partially successful re-introduction of the species in region can be stated: the species
have survived for 30 years since the time of release and inhabited new sites, although its number has
substantially decreased. Further prospects of the marmot depend on poaching intensity. If poaching
is eliminated the establishment of the species may be expected on chalk slopes of the northern part
of the raion. Living among sparse vegetation on chalk, this population is less susceptible to the in-
tensity of grazing.

Steppe marmot distribution in Lyman Raion

All settlements are located in the right-bank part of the basins of the rivers Nitrius and Zhere-
bets, where the relief is more divided. Nursing burrows are located in the middle part of slopes,
while protective burrows are in the bottom of balkas and at the edge of the home range. In large
marmot families, there is a well-developed and clearly visible system of trails between the burrows,
while in young settlements trails are mildly expressed. In total, 21 marmot colonies were recorded in
Lyman Raion with 231 burrows, of which 10 settlements with 117 burrows in the Nitrius basin and
11 settlements with 115 burrows in the Zherebets basin (Fig. 2).
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Fig. 2. Distribution of the steppe marmot in Lyman Raion of Donetsk Oblast. Number of home ranges in the colony /
total number of burrows. Colonies: ® — existing; © — extinct.

Puc. 2. [Tommpenns 6abaka B Jlumancskomy paitoni JloHerpkoi 06acTi. B uncenbHUKY — KiIbKiCTh CIMEHHHX Jisi-
HOK B KOJIOHIi, B 3HAMCHHUKY — 3arajibHa KiUIbKiCTb Hip. KonoHiil: ® — icHyro4i; © — 3HUKII.
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Of the latter, 7 colonies were found on the Didiv Yar Balka at the border of Donetsk and
Luhansk Oblasts. The largest marmot settlement consisting of 29 burrows is located west of
Serednie village in the Nitrius basin. Two settlements of the Didiv Yar Balka have 25 burrows each.

All of the largest settlements are located on chalk slopes of southern exposure on a considerable
distance from human settlements and roads, which are obviously favourable conditions for the
steppe marmot in the region. In the Nitrius basin, the negative effect of fires on the marmot was not-
ed, while in the Zherebets basin such effect has the ploughing of balka slopes. Ploughing of the bot-
tom of balkas does not affect negatively the steppe marmot. The marmot population is possibly suf-
fers from poaching too.

The total abundance of the steppe marmot in Lyman Raion is about 100 individuals. Most prob-
ably, the species has dispersed to the raion’s territory from the neighbouring Kharkiv and Luhansk
Oblasts. The marmot’s dispersal from the release sites in Sloviansk Raion is almost entirely impos-
sible due to natural obstacles (a wide forest stripe in the floodplain of the Siversky Donets). A survey
of neighbouring raions of Kharkiv and Luhansk Oblast can shed light on this issue: in case of finding
marmots here, it will allow to consider the full merger of the Kharkiv and Luhahsk populations of
the species, which have started yet in the 1990s.

General characteristics of the populations

Most of the marmot settlements in Donetsk Oblast are located in balka systems, mainly on
slopes of southern exposure. The number of burrows on a home range varies from 1 to 29 with an
average of 11.4, which is a rather high number for the species in general, though quite typical for its
Ukrainian populations (Tokarsky, 1997). This can be explained by low population density and, re-
spectively, large area of home ranges, as well as by occurrence in habitats with divided relief that
complicates the lookout for predators. The number of burrows likely depends also on the age of the
settlement. Permanent living burrows are located in the middle part of slopes, while protecting bur-
rows are located mainly in the lower part of slopes and in the bottom of balkas.

The largest marmot settlements are confined to poor chalky and, less commonly, sandy soils
with sparse vegetation. The marmot’s preference of slopes of southern exposure might be related not
only to temperature regime but also to the more xerophytic vegetation on these slopes. The marmot
inhabits chernozemic and meadow soils only if cattle grazing is present. The species usually avoids
to settle near human settlements and roads, although it may occur on pastures close to villages if
sites that are more favourable are absent in the area. The steppe marmot does not avoid close plou-
ghed lands and they can even remain in the area when their home range is ploughed. Marmots will-
ingly use fallow lands with weeds for feeding, but penetration of cultivated lands was not observed.

The main limiting factors for the marmot are anthropogenic such as direct extirpation and
ploughing or building in steppe sites, although the latter became less common. Another significant
limiting factor is the overgrowth of the steppe by shrubs due to decreased grazing. Large fires that
almost entirely damage the plant cover are dangerous on chalky areas. Predators such as foxes,
wolves, and feral dogs can prey on individual marmots but their impact on the population is hard to
estimate. Epizooties at such a low density of the marmot are highly unlikely.

The expansion of the natural marmot population takes places along with the decrease of the
species’ general abundance (Tokarsky et al. 2006b). The marmot’s natural population in Lyman
Raion demonstrates a tendency of low dispersal and of abundance growth, while the abundance of
the re-introduces population is far less than the number of released animals. The density of the natu-
ral population remains low despite that there are many uninhabited areas suitable for the marmot.
Settlements are formed as separate disconnected groups. Natural populations are more stable com-
pared to re-introduced ones due to immigration of individuals from other parts of the species range.
The density of natural marmot populations is also higher. Based on our observations, the chances of
successful re-introduction are considerably higher if old abandoned marmot burrows are present in
the area. New marmot settlements are often formed in the place of old colonies, especially when
there is a lack of favourable habitats.
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BUSABJIEHHSA BUAIB CCABLIB 3 IIPUXOBAHUM CIIOCOBOM KUTTA
METOJAMMU JIEHNLJIOHTEPOJIOI'TYHUX ITIOJIBOBUX JOCJ/IAKEHb
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Detection of secretive mammal species by methods of lepidopterological field research. — Yu. Geryak,
Ye. Khalaim. — Information is given on observations of a number of mammalian species with secretive life-
style and nocturnal activity, including dormice, made during field lepidopterological research. The use of artifi-
cial light and aromatic sugar bait in entomological research is one of the most effective methods for obtaining
rich and diverse ecological and faunal information. In addition to moths (Lepidoptera, Insecta), many other in-
vertebrates, primarily insects, are attracted to light and bait. At the same time, large clusters of invertebrates that
flock in masse and converge on light and bait, as readily available food attract a number of mammals with noc-
turnal activity, mostly insectivores (Soriciformes), bats (Vespertilioniformes), and rodents (Muriformes). A
number of species that are rare and lead a hidden way of life are attracted to artificial light and aromatic sugar
bait, including species of the dormice family (Gliridae) such as the edible, forest, and hazel dormice. The latter
are obviously attracted to the light by the insects. Instead, in case of the use of sugar baits, for edible dormice
and yellow-necked wood mice, probably the aroma and taste of the bait is what attracts them, because they were
repeatedly seen feeding on the bait. At the same time, bright sources of artificial light are obviously of interest
to other mammals. In particular, in this way were noted: hare, fox, European roe deer, and wild boar, as well as
such rare mammals as lynx, wild cat, great jerboa, and thick-tailed three-toed jerboa. Based on such observa-
tions, as an example, a small overview of new findings of the forest dormouse is given, in particular in areas
where this rodent species has not been recorded before, or it was observed very infrequently. This species was
noted on traps for Lepidoptera in the highlands of the Ukrainian Carpathians (Chornohora ridge) and in the
Northern Black Sea coast, within Odesa Oblast. Thus, standard methods of collecting field material often used
in lepidopteriological research, such as attracting by artificial light and aromatic sugar baits, can be quite effec-
tive for detecting a number of mammal species of different taxonomic groups, including nocturnal mammals.
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Beryn

ITonpoBi mocmimpkeHHs JeninontepodayHn, 0coOIMBO BHIB 3 HIYHOI aKTHBHICTIO 1 IPHXOBa-
HUM CITOCOOOM KHUTTS € Jy>K€ HEMPOCTUMM Ta TMepea0adyaroTh 3aCTOCYBaHHS HHM3KH CHEIM(ITHUX
Metouk (Niesiolowski 1955; ®anpkoBry 1978; Soderman 1994; Fry & Waring 2001; Gibb &
Oseto 2006 Ta iH.).

Haii0inpmr pe3ynbTaTUBHAM METOJOM BHBYEHHS HIYHOI €HTOMO(MAyHH, y TOMY YHCII JYCKO-
KPUIINX, TPAJUIIHHO BBAKAETHCS MPUBAOIIOBAHHS 10 MITYYHHUX JKEPEN CBITIA, 32 BUKOPUCTAHHS
JIOMIHECIICHTHHUX JIaMII 31 3HAYHOIO YACTKOIO YIBTPadioNeTOBOTO BHUIIPOMIHIOBAHHS Y CIIEKTpi
(Williams 1951; Mazoxun-Ilopmmasikos 1956; Fry & Waring 2001; Fayle et al. 2007; Buszko &
Mastowski 2012 Ta in.). Hacammepen, TakuMu € IyroBi pTYTHI JJaMIH BHCOKOTO TUCKY (PJI), mo-
TyxHicTIO Big 120 mo 700 BT, a Tako MEHII MOTYXHi yabTpadioneToBi eHepro3odepirarwydi JaMnu
(mampuxian, EBT-01 notyxHictio 26 Br). Taki mkepena cBitia po3MiniytoTs Ha O0iomy ¢oHi (ek-
paHi), SKHM MOX€ CIIyTYBaTH BeJHKe mpoctupamino (puc. 1-2). ExpaH i3 mammamMu BCTaHOBITIOIOTh
Ha BIAKPUTOMY, IiJIBUIIECHOMY, SIKOMOTa OUIBII BUAHOMY 37ajieKy Miciii. CBITJIO BMUKAIOTh 3 Ha-
CTaHHSM CYTIHOK i BUMHMKAIOTh Ha CBITaHKY. 3aBSIKH [[bOMY METOy BIAETHCS BUSBHUTH ICPCBAKHY
OUTBIICTD BU/IIB JIYCKOKPIJINX 3 aKTHBHAMH BHOYI iMaro.
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3aragbHOBIIOMO, 1II0 OCHOBHUM JDKEPEIOM TXKi ISl METEHUKIB CIYT'ye KBITKOBUM HEKTap. YTiM,
MOYMHAIOYY 3 CEPEAMHU JiTa 1 BOCEHW, 3HAYHY POJIb Yy JKUBJICHHI iMaro HiYHUX JTyCKOKPHIIUX
(Lepidoptera: Metaheterocera), 30kpema copkonoaioHux (Noctuoidea), BiirparoTh COKH Tepe3piiiux
AT 1 GPYKTIB, OCOOIMBO KOJIM Y HUX TIOYMHAETHCS MTpoLiec OpOIiHHS, CHIBHHN 3amax sIKOTo 1 IpH-
Babmoe MerenukiB. KpiM TOro, nIpupoIHOI NMPHUHAAOK I iIMaro 6ararboX BUAIB JIYCKOKPUIIMX,
HacamIiepe/l HaBecHi, € CiK M0 BUTIKaE 3 MOPaHCHUX JepeB, OCOOJMBO Ha cTaaii OponinHsa. BriachHe
Ha LUX FaCTPOHOMIYHUX BMNOJOOAHHSAX METENUKIB 0a3yeThCs 1HIIUM BiTOMMI 1 OIUH 13 Halipe3yib-
TATUBHININX, y JEMNAONTEPOJIOTIYHUX AOCIIKEHHAX, METOJ] — MPUHAKYBaHHS iMaro apoMaruy-
HO-CMaKOBHUMH CyMIiIlIaMH.

VY mepiox noCHiIKeHb, B SKOCTI MPHHAIM BHKOPHUCTOBYBAIM PI3HOMaHITHI cyMimi (pyKTiB i
SITiJl, HacaMIiepe ] BUHOTPaIy, CIIUB 1 S0JIyK, 0COOJIMBO TIEPECTUTIINX, & TAKOXK IXHI COKH Ta COJIOJIKE
YepBOHE BHHO. [[f0 CyMilll HACTOIOBANIM Y TETIOMY 1 TEMHOMY MiCIIi JI0 TTOYaTKy (epMeHTallii, ocKi-
JIbKH caMe B (pasi akTHBHOTO OpOAIHHS BOHA HalKpalie npuBaditoe tyckokpuwnux. Hanani y Hiit Bu-
MOYYBAIIM HEBEJUKI (3aBIIUPIIKHA OJU3BKO 5 CM 1 3aBIOBXKKH Onm3bK0 50 €M) IIMATKH JPKUHCOBOI,
yi 0aBOBHSIHOI TKaHWHH, SIKi pO3BIITYBaJIM Ha BUCOTI 1,5-2 M Ha JiepeBax, Ha BiJCTaHI MPUOIU3HO
10-20 M oxHa Bix omHoi. Pa3oM 3 TUM, CyMINIIIO 3MalllyBajl KOPY JAepeB Ta BUKJIAIAIH 11 HEeBeJH-
KHMU TOPIiSIMUA Y TIPUIATHAX MICIIX — PO3TATY)KEHHSX, TOPU3OHTAIBHUX MIMPOKUX TUIKAX 1 T.IL.
(puc. 3, 4). TpaHcekTy, Ha AKii PO3MIIIYyBaJIH IPHUHAIH, ITO Mipi MOXJIMBOCTI, poOHIH Yy (popmi Koa,
1110 JIO3BOJISUIO Y TIOPIBHSIHO OJJHAKOBI MPOMDKKH Yacy MepeBipsTH KOXKHY npuHany. [IpuHamy no4u-
HaJlM PO3MIIlyBaTH 3a TOAMHY-ITIBTOPU JI0 HACTAHHS TEMpSBHU, Ta MEPEBIPSUTH KOXKHY IPHOIU3HO
MIOMIBIOJIUHH MTPOTATOM HOYI, OCBITIIFOIOYH 32 JIOTIOMOTOF0 HAYOJIBHOTO JIIXTapHKa.

Merton npuHaIKyBaHHS METENIMKIB apOMaTHYHO-CMaKOBUMH CYMIIlIaMH, SIK1 B IIJIOMY aHAJIOTi-
YHI IPUPOJHUM MIPUHAIAM, 32 YMOBH MIPAaBIIIFHOTO IIPUTOTYBAHHS T BUKOPUCTAHHS, & TAKOXK CIPH-
SITTIMBUX TIOTOJHUX YMOB, A€ JTyXKe XOPOIIIi Pe3yJIbTaTh Ta € OHUM 3 Halpe3yabTaTHBHIMINX Y Bil-
HOILIGHH] JYCKOKPHJIMX, Hacamrepea HOKTyoigHoro komiuiekcy (Noctuoidea), OLIbLIICTh 3 SKHX
371aTHI JKUBUTHUCA HA IMariHajJbHii cramii.

Pe3ysabTaTu Ta 00roBOpeHHS

ITix yac MOIBOBUX JOCIIPKEHB JemigonTepodayHd MUITXOM MPHUHAHKYBAHHS J0 CBITJIA UM Ta-
Xy4uX MPHUHAJA, KPiM JYCKOKPIJINX 3 HIYHOIO aKTHBHICTIO, MIPUBAOIIOIOTHCS 0araTto iHIINMX HIYHUX
6e3xpebeTHHX 3 0araTboX pi3HUX TAKCOHOMIYHMX IPYII.

30KkpeMa, Ha CBITJIO 3JIITAIOTHCS Ta 30iraloThcs MPEACTABHUKU IEPEBAXKHOI OLNBIIOCTI PAIiB
koMmax (Insecta), a TakoX MPHUITOB3al0Th PI3HOMAHITHI iHIII YieHncToHOT1 (Arthropoda). Jlo apoma-
TUYHO-CMAKOBUX TIPHHAJ TEX IMPUHAIKYIOTECS Pi3HI KoMaxu, 30kpemMa TBepaokpmti (Coleoptera) 3
ponun Carabidae, Endomychidae, Erotylidae, Mycetophagidae, Staphylinidae, Tenebrionidae Ta iH.,
pizHomaniTHI JgBOKpwii (Diptera), meperunuactokpmii (Hymenoptera), mpsmokpuii (Orthoptera),
30kpema konuku (Tettigoniidae), a Takoxk maByku (Araneae) Ta 6araTtonixku (Myriapoda).

IIpu npoMy BapTO 3a3HAYMUTH, 1[0 YHM BHINA TEMIIEPATypa Ta BOJOTICTh, TUM OibIIa KiJIBKICTh
BHJIIB 1 OCOOMH iMaro ycix 0e3xpeOeTHUX MPHHAPKYEThC. [IpoTe, y BHNAAKY TEIUINX, ale CyXHuX,
BITPSHUX HOYEH, SK 1 B XOJOJHI, X aKTHBHICTb PI3KO crajzae. 3arajoM, HaWOLIBII 1HTCHCHBHHMA
MPWIIT KOMaxX Ha IPUHAIH 1 CBITJIO MPOTATOM yci€el HOUlI BifOyBa€ThCS y THXI, TEMHI, XMapHi 91 J0-
IIOBI (32 JTy’Ke BUCOKOI BOJIOTOCTI), MMOPIBHSIHO TEIDTI HOYi, 3a Temriepatypu ~10°C paHo HaBecHi Ta
Mi3HO BoceHH, Ta ~15-20°C i BUIlle — BIITKY.

Ilpueabniosanns xpebemnux, 30Kpema ccagyis, C6IimM10M ma RPUHAOOIO

Jo cBiTia if apoMaTHYHO-CMAaKOBHX MPUHA]] YaCTO MPUBAOIIOIOTHCS XpeOETHI TBApUHH, 30Kpe-
Ma am(ibii (Amphibia), ntaxu (Aves), Hacammnepen pizHi coBomoiOHi (Strigiformes) Ta apimitora
(Caprimulgus europaeus Linnaeus, 1758), pinme Binbinanka (Erithacus rubecula Linnaeus, 1758), a
TaKoX ccaBlli, 37e0inpmoro 3 psAmiB komaxoimHi (Soriciformes), munmukononioni (Vespertilioni-
formes) ta Mumononioui (Muriformes), SKUX BOYEBHIb MPUBAOIIOIOTE KOMaXH Ta iHII Oe3xpedeT-
Hi, IO MaCOBO MPUTATYIOTHCS IO CBITJIA UM MPHUHA.
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Puc. 1. IIpuBaOmoBaHHs HIYHUX JYCKOKPHJIMX Ha CBIT-
1m0 — IlonraBcbka 001, [7MOOMHCHEKUE p-H, OKOJMIIL
c. O6o3niBka. ®oro 0. I'epsika, 20.08.2019.

Fig. 1. Attracting moths with light (light trapping) —
Poltava Oblast, Globino Raion, nearby to Oboznivka vil-
lage. Photo by Yu. Geryak, 20.08.2019.

Puc. 2. [IpuBaOaroBaHHS HIYHUX JIYCKOKPWJIMX Ha CBIT-
1o — Kapmaru, xpebetr Unsunnmy, r. Porn, 1550 M H.p.M.
®oro 0. I'epsika, 30.07.2013.

Fig. 2. Attracting moths with light (light trapping) — the
Carpathians, Chyvchyny ridge, Mt Rogy, 1550 m a.s.l.
Photo by Yu. Geryak, 30.07.2013.

Puc. 3. IlpuBaGmoBaHHS HIYHHX JTyCKOKPWINX Ha MPHU-
HaJy — 3akaprnarcbka 00J., YKTOPOJICHKUI p-H, ypou.
«Cxanka». ®oto 0. I'epsika, 24.10.2019.

Fig. 3. Attracting moths with sugar bait (bait trap-
ping) — Zakarpattia Oblast, Uzhgorod Raion, Skalka
tract. Photo by Yu. Geryak, 24.10.2019.

Puc. 4. IlpuBaGmtoBaHHA HIYHHUX JIyCKOKPWINX Ha TPH-
Hagy — Bosmacbka 0671., JIroOGenriBebkuil p-H, OKOJIL
c. Cranosuui. ®oro lO. I'epsika, 31.07.2018.

Fig. 4. Attracting moths with sugar bait (bait trapp-
ing) — Volyn Oblast, Lyubeshiv Raion, nearby to Sva-
lovychi village. Photo by Yu. Geryak, 31.07.2018.
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Sk mpaBmII0, 10 MICIA JIOBY HA CBITJIO 3aBXKAM 3JITalOThC Kakanu (Microchiroptera) Ta myxe
4acTo i, 4acoM IO JeKiJibka OCOOMH, MPUXOAATh Dkaku (Erinaceus roumanicus Barrett-Hamilton,
1900), pisHoMaHiTHI MumonoaioHi (Muridae spp.) Ta 3emiuepuiiku (Soricidae spp.), sSKi pa3oM 3 po-
nyxamu (Bufo spp.), HaIOBro 3aJIMIIAIOTECS O eKpaHy, MOJIOI0YH Ha NPUBAOJIEHUX CBITIIOM KO-
Max. KpiM Toro, y BUnajaky BUKOPUCTaHHS apOMaTHUYHO-CMaKOBUX MPHUHAJ, ACIKUX TPU3YHIB, BOUe-
BH/Ib, IPUHADKYE CBOIM 3amaxoM (epmentoBaHa cymimn (3aropomntok 2017). IliaTBepmkeHHIM
L[bOT0, HAMPUKJIAJ, MOXYTh CIIyT'YBaTH YacTi CIIOCTEPEKEHHsI BUMA/KIB XKHUBJICHHS IPU3YHIB CaMOIO
npunanow. Ilpu npoMy Mumak xoBTorpyauii (Sylvaemus tauricus Pallas, 1811) gacto obrpusas i
BHMOYCHI Y IPUHA/II TKAHUHHI (JDKUHCOBI 1 OABOBHSHI) CMY»XKH.

BoaHouac, 10 IITy4HHUX JOKEpeN CBITJIA y MPUPOJHUX 010TOMAX, BHOYI, YACTO MPUXOASTH Pi3-
HOMaHITHI CCaBIli, BOYECBH/Ib 3aIliKaBJICHI HE3BUYHUM SICKPAaBUM OCBITICHHSM. 30KpeMa, y Pi3HUX
perioHax YKpaiHH, aBTOPH Ta KOJIETH-SHTOMOJIOTH, TIiJl Yac JIOBIB Ha CBITJIO HEOJHOPA30BO CIIOCTE-
piramu: 3aiins ciporo (Lepus europaeus Pallas, 1778), muca pymoro (Vulpes vulpes Linnaeus, 1758),
capHy eBporneichky (Capreolus capreolus Linnaeus, 1758) 1 cBuHio auky (Sus scrofa Linnaeus,
1758). A Ha Onemuni Takox makana (Canis aureus Linnaeus, 1758).

KpiM TOTO, BHOYI, O1JI1 OCBITJICHOTO €KpaHy IOIIACTHIIO CITOCTEPIraTH HU3KY PIIKICHUX BUIIB
ccaBIiB. 30kpema: kKota JicoBoro (Felis silvestris Schreber, 1775) — 28.07.2013 B okou. ¢. Bypkyr
BepxoBuHchkoro paiiony IBano-®pankiBcekoi 00m. (FO. I'epsk, FO. Kanapcwkwuii), 05.03.2017 B
ypou. «Ckanka» Yxkropoacbkoro paiiony ta 20.06.2012 B ypou. «KmmunoBa I'opay», B OKOJHUIIX
c. Okmi-I'enp BuHorpamiscpkoro paiiony 3akapnarcbkoi o0, (FO. 'epsik); puchk (Lynx lynx Linnae-
us, 1758) — 25.03.2011 B ypou. «Mouapi», B okod. ¢. [lyoposuns SIBopiBchkoro paiioHy JIbBiBCh-
koi 0071. (FO. I'epsxk, FO. Kanapcekwuit); Tymkana Benukoro (4Allactaga major Kerr, 1792) ta xanauo-
Ky myctensHoro (Stylodipus telum Lichtenstein, 1823) — 27.04.2010 Ha mimaHiif apeHi B OKOJ.
¢. Uenbypna OnemkiBcbkoro paony Xepconcbkoi 00i. (FO. Iepsik, C. Lukan).

Hoegi 3naxioku éuoie poouHu 6064K06uUx

[lix yac MONBOBHX JIETIONTEPOJIOTYHNAX JAOCTI/PKEHD IUIIXOM BUKOPUCTAHHS INTYYHUX JKeE-
pern CBiTHIa Ta apOMAaTHYHO-CMAKOBHX IIPHHAJ BIAJIOCS BUSBUTH HHU3KY HOBHX JIOKATITETIB BOBUKA
ciporo (Glis glis Linnaeus, 1766), coHi micoBoi (Dryomys nitedula Pallas, 1778) Ta micKyapKu pynoi
(Muscardinus avellanarius Linnaeus, 1758). 3okpema BoBUOK cipuif BiiTKy 2011 p. yacto Tpamiss-
csl mpH JIoBax Ha cBiTio y caamubi Cryxunpkoro [IOH/IB Vxancekoro HIII, B okom. c. CTyxuis
BenmkobepesnsHcpkoro paifony 3akapmarcekoi 06ma. (FO. Iepsk, FO. Kanapcrkmii, H. KoBans), a y
2007-2009 pp. — y caaubi Kysiit-Ceunosenpkoro [IOHJIB Kapmnarcekoro 6iocdepHoro 3amoBif-
HUKa, B ypou. «Ky3iii» 6uns c. JIyr PaxiBebkoro paiiony (1O. I'epsik, 10. Kanapcrbkuii). B 060x Jo-
KaJliTeTax BOBYKIB CIOCTEpIrajJd BHOYI Ha CTiHaX OyaiBelb MOOJU3Y OCBITICHOTO SKpaHy, Ha SKHMA
3JTaINCS HiYHI METEIMKH, 1110 BOYEBUIb TPUBAOITIOBATIM KOMAaX0ITHUX TPU3YHIB.

YV 2017-2020 pp. y nonuHi p. YK, B eKOTOHHUX JUITHKAX 3alJIABHOTO BEpOOBO-TOIOJIEBOTO T'a-
JIepeiiHoro JiCy, IO MEXY€ 3 3apOCTal0UYUMH Tirpo()iTHUMU BHCOKOTPABHHUMH JIYKaMHU 1 CTapUMH
PO3PIVKEHUMHU CaJI0OBO-IIAPKOBUMH Haca/DKEHHSIMH B ypou. «Ckalikay, Hemojamik c. Kam'sHUI
Y3KrOpOACHKOTO paifoHy 3akapmarchKkoi 00J., Ha €KpaHi Ta MPHHAAI HEOTHOPA30BO CIIOCTEpITrain
BOBUKa ciporo Ta mickyasKy (FO. ['epsx). Jlickynbpka, KpiM HIYHHX METENHKIB, )KUBUIIACS 3a0poKe-
HOIO CyMIIIIIIO SI0TYK i BUHOTpaLy 3 IIYKPOBUM CHPOIIOM. Y IIbOMY 3K JIOKAJITETI HAa MPHUHA/I YacTo
TPAIUISBCS MUIIAK JKOBTOTPYIuit (puc. 5). Jlickynpky Takox BusBieHO BHOYI 03.04.2017 p., mig gac
TIOJTIOBAaHHS Ha Mepe3uMyBaliiX 1 paHHbOBecHsAHMX iMaro coBok (Noctuidae: Conistra spp., Ortho-
sia spp. Ta Cerastis spp.), 110 KHUBIIUCS HA KBITaX y KPOHI MOJIOJIOTO AepeBa Bepou ko3s4oi (Salix
caprea), Ha Yy3JicCl MINIAHOTO SUTMIIEBO-CMEPEKOBO-OYKOBOTO JIICY Ha Y>KOIIBKOMY IepeBai
(889 m u.p.M.) B Kapmatax (FO. 'epsx). Kpim Toro, mickymsky pa3om i3 BOBUKOM cipuMm y 2016—
2018 pp., Ha IpuUHaTax HEOXHOPa30BO crocTepiraB A. baunucekuil y 3animumnskomy ITpuanicTpos'i
— y KCepOTepMHUX TyOOBHX 1 TpabOBHX Jicax Ha cxmiax 0ajok i cTiHkax [IHICTPOBCHKOTO KaHbHO-
HY, 30KpeMa B ypou. «O0ixeBo», «Kpuse» Ta «/lepeniBka» 3animuibkoro paiiony TepHOMUIECHKOT
o0u1. 3pemrToro, THi3IA BOBUKA ciporo i3 BuBoakaMu BusBWIHM 09.08.2017 y MOKMHYTHX BYTHKaxX B
ypou. O6ixeBo (A. baunnachkuid, FO. I'epsik, F0. Kanapcokuit).


https://uk.wikipedia.org/wiki/1778
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Puc. 5. Mumax >xoBTOrpyIuii Ha mpuHagli — 3akapnar-
cbKa 00, YXropoAcbkuii p-H, ypod. «Ckamka». ®o-
T0 FO. 'epska, 12.07.2016.

Fig. 5. A yellow-necked wood mouse on sugar bait —
Zakarpattia Oblast, Uzhhorod Raion, Skalka tract. Photo
by Yu. Geryak, 12.07.2016.
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Puc. 7. BoB4ok nicoBuii )KUBHThCA MpuHagoro — One-
cpka 00, ITopinbcbkuii p-H, okoil. c. MypoBana. ®o-
To €. Xamaima, 28.07.2019.

Fig. 7. A forest dormouse feeding on sugar bait — Odesa
Oblast, Podilsk Raion, nearby to Murovana village. Pho-
to by Ye. Khalaim, 28.07.2019.

Yuriy Geryak, Yevgen Khalaim

Puc. 6. BoBuok micoBuii 61 mpuHaau — Onecbka o0,
Honinecekuii p-H, 3axigHa okoi. c. Jllobomupka. doto
M. Jlemenka, 05.07.2020.

Fig. 6. A forest dormouse on sugar bait — Odesa Oblast,
Podilsk Raion, western outskirts of Liubomyrka village.
Photo by M. Leshchenko, 05.07.2020.

1

Puc. 8.

BoBu4oKk nicoBHii XUBHTBCS npuHanoro — One-
cpka 0011, ITominbchkuii p-H, 3X. okoil. c. JlroOoMupka.
®doto €. Xanaima, 22.07.2009.

Fig. 8. A forest dormouse feeding on sugar bait — Odesa
Oblast, Podilsk Raion, western outskirts of Lyubomyrka
village. Photo by Ye. Khalaim, 22.07.2009.
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Boguxka 1icoBOT0, SIKHi TOTIOBAB Ha MPIIITAIOYNX JIO CBITIa KOMax, HA METEOCTAHIII1, Ha BHCO-
Ti 1450 M H.p.M., Ha cxudi T. [ToxxmxeBcbka, Ha Xpedti YopHoropa B Kapnatax, 21.08.2018 p. cno-
crepiras 0. Kanapcekuid. KpiM TOT0, COHIO JTICOBY Ha TIPHHAJI 3 YSPBOHOTO BHHA 3 IIYKPOM HEOJ-
HOPA30BO CIOCTEPIraiy Ha Y3IicCsX 1 ransBuHax AiopoB B Ojeckkiii 0011, 30kpema mo onHii ocoou-
HI — B 3aximHux okoymusx c. Jlrobomupka Iloninscekoro paitony (N 47.769813, E 29.455837),
22.07.2009 (€. Xanaim) Ta 05.07.2020 (M. Jlemenko ta A. I'epa); 4 ocobuHnn — B okoiI. ¢. Mypo-
BaHa Iloxinecekoro paiiony (N 47.775298, E 29.435698), 28.07.2019 (€. Xanaim); on-
HY 0COOMHY — 2 KM TiBHIYHO-3axiaHime ¢. YabaniBka (N 47.816837, E 30.035783) JlrobamiBchko-
ro paiiony, 21.08.2009 (€. Xanaim) (puc. 6-—8). B ycix BuNaakax BOBYKIB IpHBa0ItoBaia came MpH-
Ha/1a, IKOI0 BOHH YKUBUIIKCS, 2 HE KOMaXH, SKUX BOHU 30BCIM iITHOPYBAJIH.

OcTaHHI 3HaXiJK{, pa3oM i3 HEIOJaBHO OMyOJiKOBAaHUMH JaHUMH 3 Po3ginbHsHCBKOTO (Ap-
xuroB 2013, 2015) ta banrcekoro (Omenpuenko 2020) paiioHiB, CYTTEBO JOTIOBHIOIOTH BiJOMOCTI
PO MOLIMPEHHs BOBUKa JicoBoro y IliBHiuHO-3axigHoMy [IpuyopHOMOp'T, e BiH 3HAXOIUTHCS HA
Mexi cBoro apeany (Zagorodniuk et al. 2020: puc. 1).

BapTo 3a3HaunTH 110 OMUCAHUH BHIIE COCIO MPUHAIKYBAHHS € BaXJIMBUM JAJISI HAKOITHUCHHS
iH(pOpMAIIii PO HASABHICTb I'PU3YHIB-ACHAPOPUIIB Y MiCILIAX iXHBO! HU3BKOI YMCENBHOCTI, @ HAATO Ha
Kparo ix apeainiB. Taki 1aHi MalOTh MIHHICTh HE JIMIIE JUIS OI[IHKW CKJIQAy yrpYyIOBaHb, ajle W yTod-
HEeHHA (ayHICTHYHOI iHpOpMaIlii, a y BUIIaJKy 3 BOBUKOM JIICOBUM, BOHU BXJIHMBI i THM, IIIO € J10-
KYMEHTaJIbHUM MiATBEPIKEHHAM (pHUC. 5—8) 3HaXiIOK IbOTO BUY TaM, 3BiIKH BiH He OyB BiIOMHI
3a KOJICKIIIHHAMU 3pa3KaMH.

BucHoBku

1. BukopuctaHHs IITYYHHUX JHKEPEN CBITIA Ta apOMATHYHO-CMAKOBHX MPHHAJ JUIS TPOBEIACHHS
MOJIbOBUX JIEMIJONITEPOIOTIYHNX JTOCIIKEHb J03BOJISIE OZepiKaTH OaraTo pi3HOMAHITHOI €KOJIOTo-
(aynictnuHoi iHQOpMaIii. BogHowac, OKpiM JTYCKOKPIIINX, CBITJIO Ta apOMaTHIHO-CMAKOBI TIPHHAIH
MIPHUBAOITIOIOTh BEJMKY KUTbKICTh PI3HOMAHITHHX HIIUX 0e3XpeOeTHHX (B OCHOBHOMY — KOMax), a Ta-
KO JISSIKMX XpeOeTHHX TBapHH. OcobarBO 6arato XpeOeTHNX 3'SIBISIFOTHCS y TEIUTi BOJIOT] Ta THXi HO-
i, Tiepe]1 oiemM, abo TOXOJIOJJaHHAM, KOJI BiIOYBAa€ThCS i HAOUTBII IHTEHCHBHUH MPUITIT KOMaX.

2. TlpoBeneHi AOCHiMXEHHS MOKa3alM, IO INTY4HI JDKepela CBIiTIa i apoMaTHYHO-CMAKOBi
TIPUHAN TPUBAOITIOIOTH CCABIIIB 13 PI3HUX TAKCOHOMIYHUX TPYI. 30KpeMa, B TAKUK CHOCIO y PI3HUX
MICIIAX 1 32 Pi3HUX OOCTaBWH OYJIM BIJIMiUEHI: 3a€lb, JIUC, IIAKaJl, CApHA €BPOIICHChKA, CBUHS KA,
KIT JIiICOBHUIi, PUCH, a TAKOXK PI3HOMAaHITHI KakKaHH, KOMaxoigHi (Kaku Ta 3eMIICPUIKH) Ta TPU3YHU
(y ToMy 4HCHi — TyIIKaH BEIUKUI, KaHANOKA MyCTEIbHA, MUIIOBUIHI PU3YHH Ta BOBUKH).

3. TonoBHOI MPUYMHOI TPUBAOIEHHS CCaBIIiB, OCOOIMBO KOMaxXOINHWX, BHILECHABEICHUMHU
JIETIONTEPOIIOTTYHUMHI METOAAMHU, BOYEBH/Ib € KOMaXH, AKi 30UPalOThCs B 3HAYHUX KUTBKOCTAX Oi-
JIS IITYYHUX JDKEPEIT CBITIIA Ta MPUHA, JIe CTAI0Th JIETKOIO 31001440, KpiM TOro, nesikux rpusyHiB,
BOYEBHU/Ib, TPUHAKYE CBOIM 3allaxoM (pepMEHTOBaHA CYMiIll apOMATUYHO-CMaKOBUX MTPUHA].

4. TakuM YMHOM, BUKOPHUCTOBYBaHI NPH JICMIAONTEPOJIOTIYHNX JAOCTIHDKSHHAX METOAM 300py
MOJBLOBOTO MaTepially, a camMe NPHBAOIOBAaHHS [0 INTYYHHX JDKEpEN CBITIA Ta apOMaTUYHO-
CMaKOBHX TPUHAJI, MOXKYTh OYTH JOCUTh €()EKTUBHUMH 1 TIO BiTHOIICHHI JIO CCaBI[iB 3 HIYHOI aKTH-
BHICTIO Ta MPUXOBAaHUM CITIOCOOOM >KUTTS, 30KpEMa BOBUKIB.

Iloasikn

ABTOpH 1mmpo BIsTuHI KoseraMm A. Baunncbkomy, A. T'epi, HO. Kanapcekomy, H. Kosass, M. Jlemenky Ta C. L{ukainy, 3a
HazaHi GoromaTepiany i iHpopMalilo mpo 3ycTpiui CcaBLiB, i TOBAPUCTBO i Yac MOJIBOBUX JOCHiKeHb. OcobrBa
nozsika [. 3aropoHIoKy 3a inero myOmikartii, yTo4HeHHS! BU3HAUeHb MaTepiaily Ta MiATOTOBKY TEKCTY 0 APYKY.
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OCOBJIUBOCTI THI3IOBY 1YBAHHSI BUBIPKU JIICOBOI (SCIURUS VULGARIS)
B YMOBAX KAM’SIHLISI-TOILILCLKOTO

MuxoJsa MatBeeB, Ojiena byyanbka

Kam aneywv-Tlodinbcokuil Hayionanvhull ynisepcumem imeni leana Ocienka (m. Kam aneyv-Ilodinecovruil, Yrpaina)

Nesting features of the red squirrel (Sciurus vulgaris) in conditions of Kamianets-Podilskyi. — M. Mat-
vieiev, O. Buchatska. — Research on the biotopic distribution, abundance, and specific nesting features of the
European red squirrel (Sciurus vulgaris) was carried out from October 2016 until May 2017 in the entire area of
Kamianets-Podilskiy (Khmelnitskiy Oblast, Ukraine). By its construction type and tree vegetation, the follow-
ing biotopes were singled out in the town area: one-storey buildings, multi-storey buildings, mixed housing
types, parks, industrial area, the Smotrych river’s canyon, and gardening area. In total, 272 nests of the Europe-
an red squirrel were registered, including 89 nests in parks (32.7 % of the total number of nests), 79 in the in-
dustrial area (29.0 %), 49 in the mixed housing area (18.0 %), 19 in the area of multi-storey buildings (7.0 %),
13 in the area of one-storey buildings (4.8 %), 12 in the gardening area (4.4 %), and 11 in the canyon of the
Smotrych river (4.0 %). In Kamianets-Podilskiy and its surroundings, 178 nesting areas of the European red
squirrel were recorded. Squirrel nests were observed on 21 tree species, including the linden Tilia sp., the asp
Populus sp., the chestnut Aesculus hippocastanum, the sycamore tree Acer tataricum, the field maple Acer
campestre, the elm tree Ulmus laevis, the sweet cherry Prunus sp., the maple Acer negundo, the fir tree Picea
sp., the walnut tree Juglans regia, the horn beech Carpinus beculus, the willow Salix alba, the acacia Robinia
pseudoacacia, the ash tree Fraxinus excelsior, the birch tree Betula sp., the poplar Populus sp., the pyramidal
poplar Populus pyramidalis, the cedar Thuja occidentalis, the Norway maple Acer platanoides, the honey locust
Gleditsia triacanthos, and the oak Quercus robur. Most nests were located on the pyramidal poplar (23.7 %),
linden (19.7 %), and Norway maple (14.2 %), while the least number of nests was found on the fir tree (0.8 %)
and chestnut (0.7 %). The European red squirrel usually arranges its nests at the height of 3.5 m to 23 m, in av-
erage 9.3 m. The specific features of location of squirrel nests depend on the tree species (the highest nests be-
ing located on the ash tree, pyramidal poplar, and the lowest nests being on the fir tree and cedar). The squirrel
mostly arranges its nests at whorls usually made up of 3—4 branches (50.7 %), near the trunk (34.9 %), on the
branches (12.2 %) and between trunks (2.2 %).

Key words: red squirrel, biotopes, abundance, tree hole, Kamianets-Podilskyi.
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Beryn

®dayna Cepennroro [IpunaicTpoB’s nepedyBae y MOCTIHHIN qUHAMILI, 3a3HAI0YN IEBHUX 3MIiH
i BIUTABOM JiSUTBHOCTI JIFOMWHU. B OCTaHHI TECATHIIITTS MPOIECH, 110 BiA0OYBAaIOThCS B aHTPOIIO-
TCHHOMY CEpEIOBHII, BIUIMBAIOTh HA TOBEIIHKY Ta MOLIMPEHHS BUAIB TBapHH, SIKi IPOHUKAIOTH y
MICIlsl TIPOYKUBAHHS JIFOJICH Ta ocelsifoThes Tam. OJIHUM 3 TaKuX BUIIB € BHUBIpKaA JicoBa Sciurus
vulgaris (3aropomatok 2009), sika cTaja MOCTIHHAM MEIIKAHIIEM CETITeOHOT 30HH Ta MapKiB MICT i
MPUCATUOHUX JUISTHOK CUTECHKUX MTOCETICHb.

Busipka sicoBa Mae BETUKE 3HAYCHHS Y MICBKOMY O10TOII, OCKUIBKH BOHA YCIIIIITHO OCBOIOE
KyJIbTYpHI NaHAmagTH, 3aBIal0UX BiAIYTHOI IIKOIU TOPIXOILIiIHIM HACaPKEHHS, cagaM i BUHOT-
panuukaM. Takox I IPUCYTHICTh B HACEIEHUX MYHKTAaX € MOKa3HUKOM HAsSBHOCTI IOCTaTHBOI Killb-
KOCTi O3€JICHEHHX IUITHOK 31 CTapUMH JepeBaMH, SKi JalOTh CTAOUIBHUE ypoxkal TOpiXiB, HACIHHS
YH TUTOJIIB, 1 HU3BKOI YMCENBHOCTI XmkakiB (DopmMo30oB et al. 1934).

HesBakaroun Ha Te, 110 BUBipKa JicoBa € (POHOBUM BUAOM (hayHH YKpaiHH, CKOJOTTIHHX JOC-
JDKeHb Ha TMOMYJIIHHOMY DiBHI He mpoBommiocs. OmyOikoBaHi poOOTH HOCITH B OCHOBHOMY
perioHansHui ab6o (parMeHTapHHMN XapakTep, MPUCBSYEHI MONIMPEHHIO, YUCEIBHOCTI Ta Oiojorii
BHBIpKH B pi3HHX paiioHax apeany (3aiiuena 2005; 3izna 2006, 2009; Lronka 2012; Epnakos ef al.
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2019), naroTh aHaJi3 PO3MOBCIOIKEHHIO KOJIBOPOBUX (GopM 1poro Buay (3izga 2005, 2009) i meto-
JIOJIOTi0 TociikeHHs aenapodinpaux rpusyHiB (3izga 2008, 2010) tomo. [IpoTe nutanHs momu-
peHHS Ta THI3M00yyBaHHS BUBIPKH B aHTPOIIOTEHHOMY JIAHAMA(TI BiJIOMI JIUIIE B 3arajbHUX pPH-
cax, o crocyetbes 1 Cepennboro IIpuaHicTpoB’s, 30kpeMa, 1 M. Kam’ssHig-Iloainscekoro.

MeTa JOCTIIKEeHHS — BU3HAYUTH OCOOJIMBOCTI THI3A00YAyBaHHS Ta YMCENBbHICTH BUBIPKH JIi-
coBoi B 0iotonax M. Kam'sunsa-ITogiabCeKoro.

Marepiaj i MeTonnka

JlocmipKkeHHs. YUCENFHOCTI, IPOCTOPOBOTO PO3MOIITY Ta OCOOMMBOCTEH THI3MOOYIyBaHHS BU-
BipKH JT1icoBO1 Oy 31iiicHeHi 3 koBTHs 2016 p. o TpaBens 2017 p. Ha Bciid TepuTopii M. Kam'sHiti-
[MoninschkoMy. Beboro HaMu ornrcaHo 272 raifHa bOTO BUITY.

[Tpu ipoBeIcHHI ONUCY TaiiH BUBIPKH JIICOBOi BUKOPUCTAHO TaKi MOKa3HUKU:

* BICOTa PO3MIIICHHS TaifHa; * BHI JEpeBa, Ha SKOMY PO3TAaIlOBaHE THI3NO; ® MicIe pO3MIIIEeHHI
raiiia (Oinsg cToBOypa, MyTOBKa, Ha Tijli); * BiICTaHb PO3MIIEHOr0 Ha TN raifHa Bix cTOBOYpa;
* ckJIa OyAiBeITbHOTO MaTepiaiy THi3na (JIUCTS, TUTKH, meiodaH Ta iH.).

Bu3HaueHHs BUCOTH PO3TalllyBaHHs raifHa BHUBIPKH JIICOBOI 3A1HCHIOBATIOCS OKOMIPHO 3 BHUKO-
PHUCTaHHSAM 00’ €KTiB, BUCOTA AKUX Bigoma (OyJMHKH Ta iH.), Ta 3a JOIOMOTO) JIA3EPHOTO JaJbHOMI-
pa-BucotoMipa Nicon «Forestry 550». Omnuc OyniBensHOro MaTepialy raifH BUBIpKHU JIiCOBOT 31iic-
HIOBaBCH 3a noromororo 0iHokig Nicon Action 10x50 6.5 °.

BpaxoBytouu xapakrep 3a0yI0BH, PIBEHb O3€JICHEHHS Ta BUJOBHI CKIIa]| IEPEeBHUX HACAKEHb,
Ha Teputopii M. Kam’sHng-IToainbcekoro BumizeHo 8 6ioToris (puc. 1):

1. Jliconapkoea 30Ha XapaKTepU3y€eThCS BiICYTHICTIO 3a0Y0BH Ta HASBHICTIO UISHOK 3 TIEPEBAYKHO CTH-
TJIIMU JIepeBaMu 3 TOMIHYBaHHSM SICEHS 3BHYaHOTO Fraxinus excelsior, TipKOKaIITaHa 3BHYalfHOTO Aes-
culus hippocastanum, munu Tilia sp., ny6a 3su4aiitnoro Quercus robur, rpaba 3sudaiinoro Carpinus betu-
lus, xneHiB rocTponucToro Acer platanoides, nonboBOro A. campestre, SCEHONMUCTOTO A. negundo Ta sBO-
pa A. pseudoplatanus, yepewHi Prunus avium Ta iH.; BKJIIOYA€E JEHPONapK 1 Micbkuii napk ['epoiB €Bpo-
MaiiaHy, e HassBHUI IIITBHUI YarapHUKOBUH SIPYC MEPEeBaKHO 3 Oy3WHU YOpHOI Sambucus nigra, CKBe-
pu «TankictiBy, «'yHCbKI KpuHUL», «BacuibeBa», «Monoaibkauily, «MaligaH BipOIKEHHsS», HMapK
«KomcoMonbepkuity, OotaHiuHuil cax [1ominbChKOTo Aep)KaBHOTO arpapHO-TEXHIYHOTO YHIBEPCHUTETY
(ITIATY), eBpeiicbke Ta MOIBCHKE KIAIOBHINA, CTape KJIAJOBHIINE 0 Tp. [ pyreBchKroro.

2. Cmapa ¢opmeya — Crapuii 3amokx Kam’siHenpkoi Qoprteri, mam’sTka icTopii Ta apXiTeKTypu —
KaM’siHa Cropy[a, 0 po3MillleHa Ha YpBUCTUX cXmiiaXx CMOTPUIIBKOTO KaHBHOHY; € KiJIbKa JIepeB Bcepe-
IvHi GopTewi Ta yarapHUKH 3a 11 MeXaMH, epeBaKHO Ha CXMJIaX KaHbHOHY.

3. CmompuuybKuii KaHbllOH — YACTUHA TEOJIOTIYHOT ITaM’ ATKHU MPHUPOJIH 3arajibHOJEP)KaBHOTO 3HAUCHHS;
o0MexeHHI OOPUBUCTUMH CXMJIaMH CHIIYPIHCHKUX BalHSKIB; PO3MIlleH] TOOAUHOKI CIIOPYAN OOOPOHHO-
ro XapakTepy Ta OJHOIIOBEpPXOBa 3a0yH0Ba, HA MPUCATUOHMX AUISHKAX SKOI POCTYTH IUIONOBI JepeBa
(BuIHS 3BUYaiiHa Prunus cerasus, yepenins, s06ayns Malus sp., rpyiia 3Budaiina Pyrus communis, ropix
BOJIOCHKUH Juglans regia Ta 1H.) 1 KyIIli; B3IOBX PiYKH pOCTYTh BepOu Salix Sp., KIIeH SCCHOJUCTHH, TO-
noni Populus sp. Ta iH.; 3ycTpi4aloThesl AIISHKY, BKPUTI YarapHUKaMU Ta JepeBaMH, JIyYHO-4arapHUKOBI,
JIY9HO-CTETIOBI 31 CKEJIbHUM BUXOJAaMH Ta JIyYHi JUISTHKA; YACTHHY TEPHTOPIi 3aiiMalOTh TOPOIH.

4. Oononosepxosa 3a0y006a — TIEPEBAKHO OJTHO- 1 ABOMOBEPXOBI OYIUHKH (320yI0Ba CUTHCHKOTO THITY
4y BiULTOBa 3a0y0Ba), HA NPUCAAUOHUX AUISHKAX POCTYThH IUIOJOBI JepeBa (BHIIHS, YEPELIHs, SOIyHS,
rpynmia, ropix BOJOCHKHH Ta iH.) 1 KYIIIi; B3IOBX JOPIr pO3TAIIOBaHi SK MOOAWHOKI Ae€peBa, TaK i CKyMUeH-
Hs a0o anei nepeB (uma, KJIeH FOCTPOJIUCTHMH, SBip, SICEHb Ta iH.), 30KpeMa i 3 INIOA0BHUX (TOPiX BOIOCH-
KU, BUIIHA Ta iH.); BKJIIoYae paifonu: «binaniBkay, «[lombchki dineBapku», «Pycbki ¢QinmeBapku», «Ili-
nm3amaey, «Cemume CMUPHOBa», OKpeMi KBapTald B IEHTPI MICTa.

5. 3mimana 3a6y006a — onHo- i [BONOBEPXOBi OyAMHKH (3a0yn0Ba CUILCHKOTO THUIY), Ha MPUCATUOHUX
JIISHKaX SKAX POCTYTh IUIONOBI JepeBa i KyIIi, IO YEpPTyIOTHCS 3 0araTonOBEpXOBHMH OyIHHKAMHU;
B3JIOBXX JIOPII' PO3TAIIOBaHi ayiei, Ae POCTYTh Pi3HI BUAM NEPEB 3 NEPEBaXKAHHSM JIUIH, TipKOKAIITaHa
3BUYAWHOTO, KJIEHA TOCTPOIHUCTOTO, TOPiXa BOIOCHKOTO; B OKPEMHX YaCTHHAX paifoHy € CKyIueHHS Tyl
Thuja sp., amurn Picea sp., SniBIs Juniperus Sp.; BKIIOYA€ IEHTPAIbHY YacTHHY MicTa i «Ctape MicToy.
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6. «Yubose zocnooapcmeoy (4azapHuK060-cad060-no1b06a 30Ha) XAPAKTEPU3YEThCS HASBHICTIO HEBE-
JIMKOT KITBKOCTI Oy/iBeb (KOPIYCiB), OCTITHAX MOJiB, 0OMEKEHHX JIICOCMYyraMu, caay Ta y100BOro ro-
cnogapctea [IJJATY; yacTKOBO 3apOCiuX JAepPEBaMH i YarapHUKaMy TOPOIB 1 JaYHUX JIJISTHOK 3 HEBEJIH-
KOO KIJIBKICTIO OJJHOIIOBEPXOBUX OYIHMHKIB; CTaBKIB i3 IIITEHUMH 3apOCTSIMH JICPEB 1 YarapHUKIB 10 Oe-
perax; MiCbKOTO KJIJIOBHIILA 3 HEBEJIMKOK KUIBKICTIO JiepeB (Tys, YepelHs Ta iH.) 1 KyIiB (caMIuT Bux-
us sp., mumniuHa Posa sp. Ta iH.).

7. IIpomucnosa 30na XapakTepu3yeThCs YEPryBaHHIM JIISTHOK i3 KOPIyCaMH 3aBOJIB 3 HYJIbOBUM abo
HEBEJIMKUM PIBHEM O3CJICHCHHS, OOMEKCHUMH TI0 MEPUMETPY CMyramMu 3 JEpeB 1 KYILIB, 3 AIISHKAMH,
LIUJTbHO 3apOCIMMHE JIepeBaMH Ta KyLIaMU; OiJisl IEHTPaIbHUX KOPIYCIB YacTO € CKYIMUYCHHS TYi, SUTHHH,
SUTIBISL Ta JIEKOPATMBHUX KYIIiB; BKIo4ae: 3aBoau «Kam’sHeub-IloainbchkaBroarperat, «Kam’sHelb-
Toninbepkcinpmanny, «Kam’stHerb-110AITbChKIN eNeKTPOMEXaHiqHUH 3aBoy, «Kam’sHenb-IToainbcokuit
KOMOIHAT XTi0OMPOAYKTIBY, KaOeIbHUH, M ICOKOMOIHAT Ta iH.; 3aJII3HWYHY CTaHIIiI0; BiiICbKOBI YaCTHHH;
aBTOMAiCTEpHI; aBTO3alpaBKU; aBTOMHIKH Ta iH.

8. Bazamonosepxosa 3adydoeéa — 06araTonoBepxoBi (MEpeBaXKHO S5-TH 1 9-TH MOBEPXOBi) OYIAHMHKH;
B3JIOBXK JIOPIT pO3TalllOBaHi anei, e pOCTYTh Pi3HI BUAM JICPEB 3 MEPEBAKAHHSIM JIUIIH, KJIEHA TOCTPOJIUC-
TOrO, TipKOKAaIlTaHa 3BUYAHHOTO, TOpiXa BOJOCHKOTO; B OKPEMHX YaCTHHAX PalOHY € CKYMUYEHHs TYi,
SUTMHM; BKJIOoUae Mikpopaionn «XKoBtHeBwuii», «IlepmorpaBHeBHii», «HoBoOynoBaY, «HepboMymikny i
«Cenuiie MOHTOHHOTO TIOJIKAY.

YMOBHI no3Ha4yeHHA

- Niconapkoea 3o0Ha

- Crapa chopreys

E CMOTPULBKHIA KaHBHOH
- Opronoeepxosa 3abynosa
- 3miwaxa 3abyaosa

Yu6oBe rocnopapcTeo
- Mpomucnosa 3oHa

- Bararonoeepxosa 3abynosa

~N— p. CMOTPUY

Puc. 1. bioronu m. Kam’sia-
us-Iloxinbecpkoro 3a xapa-
KTepoM 3a0yIOBH Ta piB-
HEM O3eJICHEHHs TepUTOPil.

Fig. 1. Biotopes of Kami-
anets-Podilskyi according
0 1 2 3 4 to urban planning and the
kM level of landscaping.
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OcobamnBocTi rHi3A00y yBaHHS, 0i0TONMHUIA PO3MOALT i YMCeNbHICTh BUBIPKH JicOBOI
B YMOBax MicTa

3 272 rHi3x (raifH) BUBIpKH JICOBOI, 10 OyJM OMMCAHI IMiJ Yac MOCTiKeHHs B M. Kam’sHIli-
[onineceromy (puc. 2), B micomapkoBiii 30Hi 3apeectpoBano 89 THizx (32,8 % Bif 3araibHOI KiTBKO-
CTi raifH), 30Kpema, y aeaaponapky — 49 ruizx (18,0 %), y micekomy mapky ['epoiB €Bpomaiina-
Hy — 35 rHi3zg (12,9 %); y ckBepax «TankictiBy i «['yHCBKI KpuHUID — 10 1 THi3Ay (1o 0,4 %); y
Komcomonbceromy mapky — 3 rHizaa (1,1 %); y mpoMuciosiii 301 — 79 raitn (29,0 %); y 3mima-
Hilt 3a0ymoBi — 49 rHizx (18,0 %); y 6araromoepxosiii 3a0ynoBi — 19 raitu (7,0 %); B ogHOMIIOBE-
pxoBiif 3a0ymoBi — 13 rHi3x (4,8 %); Ha TepuTOpii y4OOBOTO rOCIOAapCTBa (YarapHIKOBO-CaI0BO-
nosboBa 30Ha) — 12 raitn (4,4 %); y CmoTtpuubkoMy kanbitoni — 11 rHi3x (4,0 %). Ha teputopii
Crapoi ¢opTeli raifHa He 3apeeCTpOBaHi.

AHaJi3 KiTBKOCTI JUISTHOK, Ha SIKMX 3apeecTpoBaHi 0COOMHY BHBIPKH JIICOBOI Ta BiZICyTHI raiiHa,
Ta KITBKOCTI TUISHOK 3 HASBHICTIO TaifH, 3 BpaxyBaHHSM TOTO, IO BBAXKATU OHIEIO THI3IOBOIO Te-
pHUTOpi€rO, IIe € TaifHa, IO 3HAXOWIKCA Ha BifncTaHi 10 100 M, T03BOJMB BCTAHOBUTH, IO Y MeXax
M. Kam’sns-Ioginseekoro y 2016-2017 pp. 6yino 178 rHI3ZOBUX TEpUTOPil BUBIPKH JIICOBOI.

YMOBHI no3HauYeHHA

- Niconapkoea 3oHa

- Crapa copTeusn

E CMOTPUUBLKWI KaHBAOH
- OpHonoBsepxosa 3abyaosa
- 3miwaHa 3abynosa
YuBoBe rocnofapeTeo
- Mpomucnoea oHa

- Baratonosepxoea sabyaosa
® [Hiana BuBipKkK 3BUYARHOT

Puc. 2. Po3mimenHs THI3X
BUBIPKM 3BUYAiHOI Ha Te-
puropii M. Kam’starpst-ITo-
JIIBCBKOTO.

Fig.2. The location of
N p. Cuotpm 0 i 2 3 4 squirrel nests in the territory
o of Kamianets-Podilskyi.
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Tabmuus 1. KinbkicTh THI3HOBUX TepUTOpiil Ta raifH BUBIpKH sicoBoi Sciurus vulgaris B 6iotonmax m. Kam’siHIpt-
IMoxinscpkoro

Table 1. Number of nesting areas and nests of the red squirrel Sciurus vulgaris in biotopes of Kamianets-Podilskyi

KinbkicTs raifn KinbKicTb THI3MOBHX TepUTOPIit

BioTon

n % n %
JlicomapkoBa 30Ha 89 32,8 55 31,0
IIpomucnosa 30Ha 79 29,0 41 23,0
3mimana 3a0ynoBa 49 18,0 34 19,1
BararonosepxoBa 3a0ynoBa 19 7,0 17 9,6
OpHOMOBEpXOBa 3a0yI0Ba 13 4,8 7 3,8
Y46oBe rocrnoaapcTBo 12 4.4 8 4,5
CMOTpHLBKUI KaHBHOH 11 4,0 16 9,0
Crapa doprens 0 — 0 -
Pazom 272 100,0 178 100,0

VY JicomapKoBiii 30HI 3apeecTpoBaHO 55 THI3MOBHX TepHuTOpiit BuBipku nicoBoi (31,0 % Bix 3a-
raJibHOI KUTBKOCTI THI3MOBHX TepuTopiii). Taka iX KUIBKICTh B IIbOMY O0iOTOIN, Ha HAIIy IYMKY,
MOB’si3aHa 3 PI3HOMAHITHICTIO 3€J€HUX Haca/pKeHb, HASIBHOCTI JIOCTaTHHOI KOPMOBOi 0asu, BiACYT-
HOCTI IIIyMy Ta CJIaOKOTo THUCKY 3 OOKY BOPOTiB.

Y npoMucioBiii 30Hi BU3HaueHa 41 rHi3noBa TepUTOpis BUBIpKH J1icoBoi (23,0 %), mepeBaskHO
Ha JUISHKAX, /e pocTe TOomos mipamigansHa (Tabdn. 1). Ha teputopii 3mimanoi 3a0ynoBu 3apeect-
poBano 34 rHi3xoBi Tepurtopii nporo Buny (19,1 %). Y 6aratomoBepxoBiii 3a0ymoBi Oyio 17 rHi3go-
BHX Teputopiit (9,6 %), 30kpema, Ha MikpopaiioHi «KoBTHEBUID» 3apeecTpoBaHo 4 THI3IOBI TEPUTO-
pii (2,2 %), Ha Yepemymmkax — 6 rHi3poBux Tepuropiit (3,4 %), Ha Hogiit Oya0Bi i cenuIi MOHTOH-
HOTO TIOJIKY — TI0 7 THI3MOBUX Teputopiit (mo 3,9 %); y mexax cenuma [lepmoTpaBaeBoro rai3mo-
BHX TEPHUTOPIH IIbOT0 BUAY HE 3a(DiKCOBAHO.

Y CMmoTpuIpKOMy KaHBHOHI 3apeecTpoBaHo 16 rHi3HoBHX Teputopiit BuBipku (9,0 %), 3 sKux
6 Oynu Oe3 raifHa. Ha Teputopii yuboBoro rocnojapctsa (4arapHMKOBO-CaJ0BO-II0JIbOBA 30HA) 3a-
peecTpoBaHo 8 THI3AOBUX TepUTOPil BUBIpKH (4,5 %), 30KkpeMa, 6 TaKUX TepUTOpiil 3HalIeHI Y Me-
xax yabosoro rocrogapcetsa [IIATA (3,4 %), o 1 THiznoBi# Teputopii (mo 0,6 %) — B mcocmy3i
Ha MEX1 yg0OBOTO IMOJIS Ta Ha TEPUTOPIT CaJ0BO-TOPOTHHOTO KOONIepaTHBY (0e3 peecTpallii raiiHa).
Y Mexax 0JJHOMOBEpXOBOi 3a0yZ0BH 3HAiIEHO 7 THI3TOBUX TepuTOpiit 1poro Buay (3,9 %), 30kpe-
Ma, Ha Teputopii ITonapcbkux ¢inpBapok — 4 rHi3moBix Tepuropii (2,2 %), Pycpkux ¢inbBapok —
3 Tepuropiit (23,0 %); B Mexxax Crapoi ¢opreri, a Takox B [ligzamue Ta neskux iHMMX paiioHax
MICTa BUBIpKa JlicoBa He OyJa 3apeecTpoBaHa.

ITo3uTHBHMMH YMOBaMH iICHYBaHHS BUBIPKH JIICOBOi B MiCTaX € 3MEHIIICHHS BIUTMBY ab0 BiJICy-
THICTh MOTEHIIIHHUX BOPOTIB, & TAKOX JOCTaTHSA KIJBKICTh PI3HOMAHITHOI DKi, 1HKOJW HETUIIOBOT
JUIS UX TBapUHHU. A B IPUPOTHUX MiCIIE3HAXO/KEHHSIX BUBIpKa Mae 6arato BOPOTiB, 30KpeMa, Ky-
HUIIIO JTICOBY, COBH, SIKi MOXKYTh 3aBaKaTH 11 BUTPHOMY IepeCcyBaHHIO Ta MOMIYKY DKi. 3MiHA CIIEKTPY
XapdyBaHHS Ha Ti, OO0 MOXKE JAaTH MICTO, HAPUKIIAL, CMITHHKH, MPU3BOIUTH 10 3aMiHU MIPUPOTHOL
ki (OyKOBUX TOpIIIKiB, HACIHHS SUIMHHU, COCHM Ta iH.) JICOBUX BHIIB JEPEB, SIKMX y MICTi Malo,
IUTOIaMH 1HTPOAYKOBaHMX (TIpKOKAIITaHy 3BUYAfHOTO, TOpiXa BOJIOCHKOTO Ta iH.) Ta CalOBHX Je-
peB. [IpoTe B MicTax 3’sIBISIOTHCS JOAATKOBI MPOOIEMH, SIKi TIPAKTHYHO BIiICYTHI Y IPUPOTHUX Oio-
TOTaX, — HASBHICTh CBIMCHKHUX KOTIB, IKi IPU HEBHCOKii BHCOTI PO3MIIIICHHS TalfHa 4M JyTUia MO-
KYTb KpaCTH MaJIAT 1 HamaaaTyu Ha JOPOCIMX TBapHH.

Taitna BuBipkH J1icoBoi y Oiotomax M. Kam’sHus-IToginscekoro y 2016-2017 pp. Oynu 3apeec-
TpoBaHi Ha 21 BunoBi nepes: numi Tilia sp., TipKOKamTaHi 3BUYaiHOMY, KJICHAX MTOJIOBOMY, SCCHO-
JTUCTOMY, TOCTPOJIUCTOMY Ta SIBOpi, B’s131 Ulmus sp., 4epentHi, suIiHi, ropici BOIOCEKOMY, Tpabi 3BU-
qaifHoMy, BepOi Salix sp., poOiHii 3BHUaitHOl Robinia pseudoacacia, siceHi 3BUYaitHOMY, Oepesi
Betula sp., Tonomi wopHiit Populus nigra, Tononi nipaminaneHit Populus pyramidalis, Tyi Thuja sp.,
rneandii Tepauctoi Gleditsia triacanthos, ocutti Populus tremula, 1ty01 3BUYaitHOMY.
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Haii6inpine raifH 3apeecTpoBaHo Ha Tomoji mipamiganbii — 23,7 %, muni — 19,7 %, kieHi
roctponuctomy — 14,2 % Ta sceHi 3BuuaiiHomy — 11,4 %, a HaiiMeHie Ha ay0i 3BHYaliHOMY —
0,7 %, a TakOXX Ha SUTHHI, OCHUIIi, TOMOJI YOPHIH Ta ripkoKamTani 38ndaitHomy — 10 0,8 % (Tadm. 2).

B ymoBax M. Kam’staisg-I1oinbcbKOTO BHBIpKa JIicOBa po3Milllye raifHa Ha JepeBax pi3HUX BU-
IiB Ha BUcoTH Bix 3,5 M 10 23,0 M, B ceperHbOMY — 9,2 M, 30KpeMa, HAWHWKYE pO3MIllleH] raifHa
LbOT0 BHUJY 3apEECTPOBaHi Ha TEPUTOPIi y4OOBOT0 rocrogapcTBa — B CepeIHbOMY Ha BUCOTI 5,8 M 1
CMOTpHUIIBKOTO KaHbHOHY — 6,5 M; HaiiBuIle raiiHa Oyinu posMilieHi B Jicomapkosii (13,5 m) i
nipomuciioBiit (11,0 M) 30Hax MmicTa (Tabdi. 3). Takuit po3MoOil BHCOTH PO3TAITyBaHHS T'aifiH BUBIPKH
JICOBOI y pi3HUX 0i0TOMax MicTa BIPOTIMHO KOPETYE i3 3arajJbHOI0 BHCOTOIO JIEPEBHUX HACAHKEHB 1
KUTBKICHUM CIiBBiTHOIICHHSIM BHIIB JIEpeB Y WX OioTOmax.

Tabmuis 2. Po3MilieHHs THi3X BUBIPKH JicoBOi Sciurus vulgaris Ha Bunax aepes (y % BijJ 3aradbHOI KiTbKOCTI IaifH)
y G6ioromax M. Kam’sHiis-IToinecekoro y 2016-2017 pp.

Table 2. Location of nests of the red squirrel Sciurus vulgaris on tree species (% of the total number of nests) in bio-
topes of Kamianets-Podilskyi in 2016-2017

Bun nepesa (%)
JuIa | ocH- | rip- | sABip | KIeH |B’A3 | dYe- | KIeH | sum- | ropix |rpad
Bioton n Ka KO- MOJTb- pew- | sice- | Ha |BOJOCH- | 3BH-
Karir- oBUi HS HO- KHH | aii-
TaH JIHC- HHI
THi
BararomosepxoBa 3a0ynoBa 19 1,5 - - - - — 04 0,7 - - 0,4
3mimana 3a0ynoBa 49 2,5 04 04 - - — - 0,7 - 0,4 -
CMOTpHLIbKUIA KaHBHOH 11 1,5 — — — — — — 0,4 — 0,4 —
Y460Be rocrnoaapcTBo 12 0,4 — — - - — 0,4 - - - 1,5
OpnHomoBepxoBa 3a0ynoBa 13 1,5 - - 0,4 - — - - - 0,7 -
JliconapkoBa 30Ha 89 7,2 - 0,4 - 4.4 1,1 - - 0,4 - 0,7
IIpomucnosa 30Ha 79 5,1 0,4 — 0,7 1,1 — 0,4 1,5 04 04 -
Crapa doprens 0 - - - — — - — — — — —
Pazom 272 19,7 0,8 0,8 1,1 5,5 1,1 1,2 33 0,8 1,9 2,6

Tabmuis 2 (mpoxoBxkeHHs). Po3mileHHs THi3A BUBIPKH JlicoBoi Sciurus vulgaris Ha Bugax nepes (y % Bix 3aransHOI
KUTBKOCTI THI31) y 6ioTomax M. Kam’saig-Iloninecekoro y 20162017 pp.

Table 2 (continuation). Location of nests of the red squirrel Sciurus vulgaris on tree species (% of the total number of
nests) in biotopes of Kamianets-Podilskyi in 2016-2017

Bun nepesa ( %)
) BepOa | pobi- | sicer | Oe- | Tomo- | TomonsA | Tysd | KieH | rie- | 1y0
Bioron n wis | 3Bu- |pesa| s nipa- rocT- | qudvis | 3BU-
3BU- | yaii- YOpHa | Mima- ponu- | Tep- | yaii-
yaifHa | HUN JIbHA CTHU | HUCTA | HUA
BararomnosepxoBa 3a0ynoBa 19 - - 0,4 - 0,4 29 - 0,4 - -
3wmimana 3a0y0Ba 49 0,4 0,4 1,8 1,1 - 5,9 1,5 1,8 0,7 -
CMOTpHIBKUI KaHBIOH 11 1,5 - 0,4 - - - - - - -
Y46oBe rocrnoaapcTBo 12 - - 0,7 - - - — — 1,5 —
OnHonoBepxoBa 3a0ynoBa 13 - 0,7 0,4 - - 1,1 - - - -
JlicomapkoBa 30Ha 89 - 1,5 3,7 - - - 0,4 12,0 - 0,7
[Tpomuciiosa 30Ha 79 - - 4,0 0,7 0,4 13,8 — — — —

Crapa ¢oprens 0 - - - - - _ _ _ _ _
Pazom 272 1,9 2,6 114 1,8 0,8 23,7 1,9 142 22 0,7
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Tabmuus 3. Bucora po3MilieHHs rHi3na Ha jaepeBax (M) i BicTaHb Bix cTOBOypa A0 THi3zma Ha Tiidi (M) BHBIPKH

nicoBoi Sciurus vulgaris y 6ioronax M. Kam’sauns-Iloainscexoro y 20162017 pp.

Table 3. Height of placement of nests of the red squirrel Sciurus vulgaris on trees (m) and the distance from the trunk
to the nest on the branch (m) in biotopes of Kamianets-Podilskyi in 20162017

Btcora () Bl;:[CTgHL BiX C”.FOB.Gypa

BioTon n n JI0 THi3/a Ha Tiimi (M)
lim y CepeHbOMY lim y CepeaHbOMY

JliconmapkoBa 30Ha 89 5,0-23,0 13,543,6 19 1,2-3,5 23
IIpomucnosa 301a 79 4,0-18,0 11,0+3,9 5 1,0-1,5 1,2
OnHomoBepxoBa 3a0y1oBa 13 5,5-15,0 10,2+3,3 0 - -
3minrana 3a0ymaoBa 49 4,5-15,0 9,843,3 4 1,2-2,0 1,6
BararomosepxoBa 3abynoBa 19 4,5-12,0 8,0+2,3 1 1,2 1,2
CMOTpULIbKMI KaHbHOH 11 4,0-9,0 6,2+1,4 1 1,5 1,5
Y46oBe rocrogapcTso 12 3,5-8,0 5,8+1,7 3 0,8-3,0 2,0
Crapa ¢oprerns 0 - - 0 - -
B cepennromy 4,4-14,3 9,2+2.8 1,0-2,1 1,6

Bucotn posramryBaHHS THI3I BUBIPKH JIICOBOI Ha pI3HMX BHJax JepeB B M. Kam’sHii-
[TominbChKOMY HACTYITHA: HA SICEHI 3BUYaHOMY raifHa BHBIpKH JIICOBOI OYyJIM pO3MIlllcHI HaWBHUIIE
(5,0-23,0 M, B cepenabomy — 16,5 M); Tpoxu HUXKYe — Ha KJeHi roctponuctomy (4,5-21,0 M, B
cepenHsoMy — 14,0 M); Ha IHIIMX BUJAX AepeB I'Hi3na OyiIM po3TalloBaHi HACTYITHUM YHMHOM, SIK L€
MmoKa3aHo Ha giarpami (puc. 3). Takwuii po3Imoaia BUCOTH pO3MIIIIEHHS raifH BUBIPKY Ha PiI3HUX BHIAX
JIEpeB BIPOTIHO TIOB’S3aHUN SIK 3 010JIOr0-MOp(OJIOTIYHUMH OCOOJHMBOCTSAMHU IIUX BHIIB JIEpPEB
(siceH 3BHUaiiHMil — HaWBUIIMII cepes yciX IHIIUX BUAIB JEPEB), TaK 1 3 KUIBKICTIO TUX YM 1HIIUX
BHJIIB JiepeB y 0ioTomi (HANpHKIa, KJICH TOCTPOJIMCTHH Ta JIMIA € TepeBaXAIOYUMH JICPEBAMU Y
3eJIeHIH 30H1 MicTa; a Tysl, poOiHis 3BUYaliHA Ta SUTMHA PIJKO 3yCTPIYAOThCS B 3€JICHIN 30Hi).

JepelIHs

OCHEKA

TIedH9iA TepHHCTa
TIPKOKANITaH

TyA

rOpiX BONOCHKHIA
KIeH SCEeHONMNCTHIT
eepba

SITHHA

pobiuia 3pH4aiiHa
ABIp

rpad 3eH4aiiHmi
KIIeH TOIbOBHIT
TOIIONA Y0pHA
B’A3

Gepeza

Iy6 3BH9alitHuil
JHIIA

TOTIONA MipaMinansHa

[
[

[

10

BHCOTa pOSMiLHeHHH l"Hj.BIL: M

Puc. 3. Bucotu po3ramnry-
BaHHS THi3J] BUBIPKH JiCO-
BOi Ha PI3HHUX BUJAX JIepeB
B Kam’sumi-IToainechkomy.

Jliea vactuHa Opycka —
BiJl MiHIMaJIbHOTO TIO0 cepe-
ITHBOTO 3HAYEHHS, IPaBa —
BiJl CEpemHbOr0 3HAYCHHS
JI0 MAKCHMAaJIbHOTO.

Fig. 3. Heights of place-
ment of nests of the red
squirrel on different tree
species in Kamianets-Po-
dilskyi.

Left part of the bar — from
minimum to average value;
right part — from average
to maximum value.
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Tabnuus 4. Xapakrep po3MillleHHs THi3A BUBIPKH Ha JepeBax (% Bij 3araibHOI KUIBKOCTI THI3[) 1 Ha riKax Jaepes 3
pizHUM KyToM Haxmiy (% BiA 3aranbHOI KUIBKOCTI THi3J, pO3TAallOBAHMX Ha Timkax) y Oioromax M. Kam’sHIpt-
[oninscekoro y 20162017 pp.

Table 4. The nature of placement of squirrel nests on trees (% of the total number of nests) and on branches with
different angles of inclination (% of total number of nests on the branches) in different biotopes of Kamianets-
Podilskyi in 20162017

Po3smimenns rHi3a Ha nepeBax (%) Po3mimenHs rHi3 Ha riikax aepes (%)
Biorom MIXK Oinst B a KyT HaXMIy T'UIKH BiTHOCHO 3emiti (°)
n |croBOy-| cToB- | MyTO- ——

pamu 6ypa B I 0 30 45 60
BararomosepxoBa 3a0ymoBa 19 — 29 3,7 04 1 - - 3,0 -
3mimrana 3a0ynoBa 49 — 9,6 6,9 1,5 4 — 3,0 6,1 3,0
CMOTpHLIbKUI KaHBHOH 11 — 2,2 1,5 04 1 - - 3,0 -
Y46oBe rocrnonapcTBo 12 1,1 1,1 1,1 1,1 3 - - 9,1 -
OpnHomoBepxoBa 3a0ynoBa 13 - 1,8 2,9 - 0 - - - -
JliconapkoBa 30Ha 89 1,1 5,5 19,5 6,6 19 3,0 243 27,4 3,0
IIpomucnosa 30Ha 79 — 11,8 15,1 2,2 5 12,1 - 3,0 -
Crapa dpoprens 0 - - - - 0 - - - -
Pazom 272 2,2 349 50,7 12,2 33 15,1 273 51,6 6,0

IIpu nocnimxenHi Oyno0 BUSBICHO, IO CEpeHsI MaKCUMalbHa BiJICTaHb BiJl CTOBOypa JepeBa 10
rHi3ga Ha riami (n = 33) ckinamae 2,1 M, a cepeHs MiHIMabHa Biactanb — 1,2 M (Tabm. 3).

3 THi3x BUBipKH (n=33), 10 pO3TAILIOBAHI Ha TiJIKax Ha MEBHiH BiJCTaHi Bix cTOBOYypy, mepesa-
JKAIOTh THI3J1a, 10 3HAXOAThCA Ha TUIKaX 3 KyTOM HaXWiy BiIHOCHO 3emiti 45° — 51,6 % Bin 3ara-
JILHOT KUTBKOCTI THI3[I, PO3MIIIEHNX HA TIKax. 3HAYHO MEHIIE 3HANICHO THI3/, SIKi 3HAXOAMINCS Ha
rikax 3 kyroM Haxwminy 30° — 27,3 %, 0° — 15,1 %, 60° — 6,0 % (Tabmn. 4), uo, BiporiaHo, MOB’ -
3aHe 3 O10JIOTIYHUMM XapaKTEePUCTUKAMU (PO3TalllyBaHHs Ta KiIbKICTh T'iJOK, OyJ0Ba KOpHU Ta iH.)
BHJIIB JIEPEB, Ha AKX OyAyroThcs raifHa. Tak, B MPOMUCIIOBI 30H1 HAalHOUIbIIIE THI3 BUBIPKH JIiCO-
Boi (12,9 %) O6ynu moOynoBaHi Ha TiIKax JIMMK 3 KyTOM HaXxWiIy BimHOCHO 3emimi 0°. ¥V micomapkoBiit
30Hi 21,6 % THIi3A, 110 3HAXOATHCS HA TIIKaX 3 KyTOM HaXWiIy BiHOCHO 3emiti 30°, Oynu po3MilieHi
Ha KJICHI TTOJIbOBOMY Ta akailii. ["aifHa, 1o 3HaXO0AThCS Ha TIJIKaxX JepeB 3 KyTOM HAaXWITy BiIHOCHO
3emiti 45° y micomapkogiit 30Hi (24,9 %) Ta yaboBoMy rocmomapctsi (9,7 %), Oynu po3MirieHi Ha
ny6i, siceHi Ta rpabi. Takox y paifoni 3mimanoi 3abynosu (3,5 %) Ta micomapkosoi 30HU (3,5 %)
OyJyv 3HalJIeHI raifHa, 1o PO3MIIIeHI Ha T1TKax 3 KyTOM HaxXWIy BITHOCHO 3emiti 60°, ki moOyaoBa-
Hi Ha BepOl Ta KJICHI FOCTPOJIMCTOMY (TOCTPHI KYT PO3MIIIECHHS T'JIOK B KPOHI; TOBCTI Ta BKPHTI
rpy0Or0 TPIIMHYBATOK KOPOIO TiJIKH).

Sk mokazanu Hami JOCTIMPKEHHs, BHBIpKa JlicoBa y pi3HuxX OioTomax M. Kam’sHIs-
[Moninschkoro OyAye rHi3AA Ha JepeBax mepeBakHO B MyTOBII 3 3—5 rinok (50,7 % Bix 3aranbHOi
KIIBKOCTI THi31T) 1 Ha TijKax 6inst ctoBOypa (34,9 %), piniie — Ha TUIKax 3 MEBHOIO BiJICTAHHIO Bij
ctoBOypa (12,2 %) i mixk croBOypamu aepes (2,2 %) (tadmn. 4). [lepeBaxkae po3MIIIEHHS THi3 ] EOTO
BHJY B MYTOBIIi i Ha Trinkax 017 cToBOypa AepeB BipoOTigHO MOB’S3aHE 3 OUIBII CTIHKUM IOJIOXKEH-
HSIM TaKUX THI3] Ha IepeBaxX y MOPIBHSHHI 3 PO3MIIIEHHSIM THI3[ Ha T1IKax 3 MEBHOIO BiCTAHHIO Bij
CTOBOYpa, 0 30UIBIIyE BIpOTIAHICTh PYHHYBAaHHS TaKUX THI3Z MiX Yac CHIBHOTO BiTpy. HeBenmka
KUTBKICTD PO3TAallyBaHHS TaliH MK CTOBOYpaMH JEpeB, sKi YTBOPIOIOTh MEPEBAXKHO TOCTPUH KYyT
(30°—40°), moxe OyTu MOB’si3aHE 3 OOMEKCHHSIM MOMJIMBOCTI OyAyBaHHS THI3Nl 3 HEOOXiTHUM
00’€MOM BHYTPIIIHBOI KAMEPH.

Bugipka sicoBa 11 moOyq0BH OCHOBH raifHa B ymoBax M. Kam’sHISI-I1oAiTeCEKOT0 BUKOpHC-
TOBYE PI3HOMAHITHUI MaTepial, SKHU € HaBKOJIO MICIS po3TanryBaHHs THi3Aa. [Ipote y mepeBaxHiit
OUTBIIOCTI BUIMAAKIB OyIiBEIFHAM MaTepiajoM raifHa b0ro BUAY CIY)KaTh TUIKH Ta JIUCTS. 30BHIII-
Hill OIS THI3A TMOKa3aB, IO HaifuacTille 3yCTpiualoThes raifHa, B IKUX NMPUCYTHI T1JKH Pi3HUX Je-
peB, aJKe BOHM 320€3MeUyIOTh MIIIHICTh Ta IUTICHICTh TUX cropya. Tak, THi3A, moOyI0BaHHUX JIHIIE
3 TUIOK, 3apeectpoBano 37,2 % Bix 3aranbHOi KUTBKOCTI; TaifH, OCHOBY SIKMX CKIAQNAIOTh JIUCTS 3
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JOMIIIKaM¥ TUIOK, 3HaiineHo 25,5 %; rHi3ga 3 JUCTA Ta TUIOK y piBHIA Iporopuii CTaHOBIATH
12,0 %, a raitna 3 rimok 3 goMimkamu JucTs — 11,7 %. 3HauHO MeHIIe THi3A Mo0yI0BaHO BUKIIIOY-
HO 3 uctd — 5,4 %.

B okpemux ruizmax no ckimamy OyaiBensHOTO Martepianxy Oymu momani nenogan (3,6 %), Bata
(3,0 %), mox (0,8 %), xpunatku sicens Ta kieniB (0,8 %) (tabm. 5). Jlucta, nenodan i Bata ciryxatb
YTEIUTIOBAYaMH TaifH, MOXOM 37eO1ITBIIOro BCTEIIOIOTHCS raifHa 3cepenuun. [Ipore Oyno 3HaineHe
raiiHo, mo0y0BaHe BUKIIOYHO 3 BaT (puc. 4).

Tabnuus 5. byniBenshHuii Matepian rHi3N (y % Bia 3araibHOI KiJbKOCTI THI3J) BUBIPKH JIicOBOI Sciurus vulgaris y
6ioromax M. Kam’sans-IToginscekoro y 20162017 pp.

Table 5. Building material of nests (% of the total number of nests) of the red squirrel Sciurus vulgaris in biotopes of
Kamianets-Podilskyi in 20162017

BynisenbHuit Matepian raizaa (%)

BioTom o |mmers TUIKHM | TUCTS + | Tiaku + | mucts + TIUIKH Ta JIUCTS 3 JOMIIIKAMH
rinku!' | nuers? | rinku?

[eNo- | MOXY | Kpwia- | BaTH

¢bany TOK
BararomoBepxoBa 3a0ymoBa 19 04 2,6 3,0 0,4 0,8 0,8 — — —
3mimana 3a0ymxoBa 49 04 7,1 3,4 3,1 2,6 0,4 0,4 - -
CMOTpHLBKUI KaHBIHOH 11 - 1,7 0,8 0,4 — — — - -
Y46oBe rocnoaapcTBo 12 - 2,6 1,2 0,4 0,4 0,8 — — 1,5
OpaHOMOBEpXOBa 3a0yI0Ba 13 0,4 1,5 1,9 1,2 — 0,4 — 0,4 —
JliconapkoBa 30Ha 89 2,1 8,2 11,1 4,1 3,1 0,4 — - -
IIpomucnosa 30Ha 79 2,1 13,5 4,1 2,1 5,1 0,8 0,4 0,4 1,5
Crapa dpoprens 0 - - - - - - - - -
Pazom 272 54 372 25,5 11,7 12,0 3,6 0,8 0,8 3,0

IMo3nauku: 1 — OyniBeIbHMM MaTepiajloM raiHa € JIMCTS 3 JOMIIIKaMH T1I0K; 2 — OyAiBelbHUM MaTepiaJioM TaifHa
€ TUTKY 3 IOMIIIKaMH JIUCTS; 3 — Oy/IiBeJIbHUM MaTepialloM raiiHa € npuOIM3HO 0HAKOBA KITBKICTh T'JIOK 1 JIUCTSI.

Puc. 4. T'aitHo BuBipKH 3BHYaifHOI, TOOY-
JIOBaHE 3 BaTH.

Fig. 4. Nest of the red squirrel built by
using cotton wool.
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Haii6inbma KinbKICTh TaifH 3 qoMimkaMu nenogdany OyJio 3apeecTpoBaHi B OaraTonoBepXoBiit
3a0y10Bi, ya00BOMY rocnoapcTBi i mpoMucioBii 30Hi (1o 0,8 %), a THi3Aa 3 AoMiIKamMu BaTH Oy-
JM 3HAWICHI JIMIIE B MPOMHUCIOBIH 30HI Ta yuboBoMy rocnogapctsi (mo 1,5 %). Ha mamy mymky,
HasIBHICTh IITYYHUX MaTepiaiiB y THi3JaX BUBIPKU JICOBOI OB s3aHE 3 IX JOCTYIHICTIO (CMITTE3Ba-
JIMILE, 3aCMIYEHICTh MPUAOPOXKHIX JICOCMYT NPOMUCIOBOI 30HHU, HAsBHICTh MOKMHYTHX peded y
MIPOMUCIIOBIH 30HI Ta iH.).

laitHa 3 KpuIaTKaMu 3HalICHI B OJHOIIOBEPXOBIiH 3a0ym0Bi 1 mpomucioBiii 30Hi (1o 0,4 %), mo
MTOB’sI3aHO 3 HASBHICTIO TYT BEJHMKOI KUTLKOCTI JIepeB sICEHa, KICHIB IOJIbOBOTO, TOCTPOIUCTOTO Ta
sICeHOJIMCTOTO0. HasBHICTh HA TIOBEPXHI THI3J] MOXY Ta KPWJIATOK SICEHA Ta KJICHIB, Ha HAIy TyMKY,
Mo>ke OyTH IOB’sI3aHE SIK 3 JOCTYIHICTIO IIUX MaTepiajiB, TaK 1 3 IX MaCKyBaJIbHOIO POJLIIO.

BucHoBku

Busipka sricoBa ycmimmHo afgantyBanacs 10 yMmoB M. Kam’stHIs-I1o1i1bCbKOTO, PO M0 CBIAYNTH
i mommMpeHHs y Bcix OioTomax micrta, 3a BukitoueHHsM CTapoi ¢opTeli, Ae MPaKTHIHO BIACYTHS
JIepeBHA POCIMHHICTB 1 BUCOKHUI piBeHb TypOyBaHHs. HalfOinbIa KiNbKICTh THI3JOBUX TEPUTOPIil 1
TalfH [IbOTO BUY 3apPEECTPOBAHO B JIICOMAPKOBIM Ta MPOMHUCIIOBIN 30HAX 1 B 3MilIaHIi 3a0yI0BI, AKi
MAalOTh BEJIMKY KUIBKICTh JePEBHUX HACa[KCHb.

laitra niporo BUay Oyiu moOymoBaHi Ha 21 BHIOBI JepeB, HaYacTiIIe Ha TOIOJI TipaMijallb-
HOT, JIUITi, KJICHI TOCTPOJIMCTOMY Ta SICCHI 3BHYaiiHOMY. BHCOTa po3MillleHHs TaifHa KOJIMBAETHCS B
Mexax Bix 3,5 M 10 23,0 M y pi3HHX 6i0TONAaX 1 3aJIeXKUTH Bil 01070r0-MOpGOIOTiYHUX 0COOIHUBOC-
Tel BUJIB JIepeB 1 IX KUTbKOCTI B 610TOMAaxX.

I"aitna moOynoBaHi Ha JiepeBax MEPeBaXKHO B MYTOBIII Ta Ha Tilkax Oiys cToBOypa, 0 BipoTij-
HO TIOB’s13aHe 3 OUIBII CTIHKUM IOJNOXKEHHIM TakKuX THi3f. ['aliHa MicTATh pi3HOMaHITHUH OyziBesb-
HUI MaTepian, nmpote 84,6 % THI3 BUBIPKH JICOBOi OCHOBY CKJIaJAfOTh TUIKH. Martepiand ITyIHOTO

MTOXOKEHHS 3apeecTpoBai y 6,6 % raifH.
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PIK BUBIPKH 2020: OT'JISIJI TEMHW TA IO

10uisn 3izgal, Irop 3aropoaunrox?, Cepriii Xapuyk?

1 Vawczopodcekuti nayionanvruti yrisepcumem (Yoczopod, Yipaina)
2 Hayionanvhuii nayxoeo-npupoonuyuii myseti HAH Yipainu (Kuis, Yxpaina)
3 Vrpaincoke mepionoziune mosapucmeo HAH Yipainu (Kuis, Yxpaina)

Year of the Squirrel 2020: an overview of the topic and events. — Yu. Zizda, 1. Zagorodniuk, S. Khar-
chuk. — An overview of information about the squirrel as one of the most notable symbol species is presented.
This species is associated with a huge amount of etymological, folklore, historical, symbolic, environmental and
research knowledge, initiatives, and research. That is why the squirrel has become one of the symbol species
chosen by the Ukrainian Theriological Society in the cycle of annual actions "Years of Mammals". Therefore,
this review is largely related to the events devoted to the Year of the Squirrel 2020 in Ukraine. Among the al-
ready traditional measures aimed at disseminating knowledge, the cycle "21 most famous facts" is presented: a
collection of important information about the squirrel, its biological and behavioural characteristics, and its role
in human society. Information on the use of squirrels in symbols—images on coats of arms of different cities,
mentions in folklore, the use of images in other areas—is also considered. Information on the colour forms of
this rodent is also given, which can be distinguished by acquaintance with squirrels common in Ukraine. Re-
search and projects on squirrels conducted in Ukraine and neighbouring countries, including the preparation of
scientific and student works, school projects and photo galleries, are noted separately. Information on the ety-
mology and synonyms of the Ukrainian common name of the squirrel and the areas of their use are presented.
The squirrel as a symbol species of 2020 in the activity of the Ukrainian Theriological Society was chosen as a
symbol for the logo of the 27th Theriological School organised in Zalishchyky (the school was postponed due to
the Covid pandemic). According to the established tradition, a gallery of images of the squirrel sent to the
Council of the Society by Ukrainian colleagues was prepared, and the most interesting ones reflecting the plas-
ticity of the species and the variability of its colouration are presented in this review. A photograph of the squir-
rel is placed on the cover of the current volume of the journal Theriologia Ukrainica (Vol. 20), and the volume
itself contains two scientific articles on this species.
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Beryn

Bunu-cuMBonu — ocobiuBa Kateropis BUIB, BaXKIIMBUX JJIs MPUBEpHEHHs yBaru (haxiBIiis,
MIPUPOIOOXOPOHIIIB UM aMaTOPIB J0 MOTPEO TOCTIKSHHS Ta OXOPOHH JTUKOT (hayHHU 1 MOYKITHBOCTEH
CHIBICHYBaHHS JItoJieH 3 Hero. Taki BUIU OOMparoTh 3-TIOMIX JIOOpe BIIOMHX 3arajily, BOHH € TAaKUMH,
SIKi TOJTAIOTh MO3UTUBHUX EMOIIiH 1 MOXKYTh OyTH 00’ €KTaMH yBaru, TypOoOTH Ta OXOpOHH (3aropoj-
aiok 2007, 2012; Bpycennosa 2014; 3aiineBa-Aummdeposa & Hpebet 2016).

B Vkpaini pyx mig Ha3Boio «PokM 3BipsAT» 3alOYaTKOBaHUI P s L
2009 p. IlepmmMm Bumom Oys 3yop (2009), motim — Buapa (2010), Q&"'
kaxaH (2011, +2012 sx MibxHapomHwii), BoBuoK (2013), Gopcyk §
(2014), capna (2015), 606ep (2016), ixax (2017), BoBk (2018), cBHHS z
(2019). 3a pimennsam Pagu Tepionoriunoi mkosnn 2020 pik craB Po- B
xom Bueipxu. Ha Bin3Haky 1poro Ha BeOCaiTi YKpalHCBKOTO Tepio- %
JoriYHOTO ToBapucTBa (terioshkola.org.ua) ctBopeHo BeOCTOPiHKY, A€ T

3i0paHo BaXKuBi pakTH MPo L0 TBAPUHY. i e i i
niwmkm 15-19.09.

Puc. 1. EM6nema XXVII Tepiosoriunoi mkony, mo mianysanacs Ha ocinb 2020 p., i3 300pakeHHAM BUBIPKH.

Fig. 1. Emblem of the XXVII Theriological School planned for the autumn of 2020 with the image of the squirrel.
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Busipka — oauH 13 HalBiAOMIIIKUX BUJIB cCaBLiB B YKpaiHi 1 OAMH 3 HalJIaBHIIINX TepoiB Ji-
TOIHUCIB, €MOCIB Ta Ka30K, BiJOMUII SIK BEBipKa, BIBEpHIIs, BUBIPKa, a B YaCTHHI pycu(ikoBaHHX pe-
TIOHIB 1 SK «01TKa» (PO HAPOJIHI HA3BH JOKIAIHIIIE IUB.: 3aropoaHiok & Jukuit 2012). Horo nen-
Ha aKTUBHICTb, ITyXHACTICTb 1 JOBIPIUBICTH A0 JIOAEH 3abe3neunin iiomy noOpy yBary 3 OOKy
BCIX — 1 IOpOCNHUX, 1 AiTell, 1 MpIHIUBUX MOETIB, 1 KOPUCIUBUX T'OCIOJAPHUKIB, TYPUCTIB 1 MUCIIUB-
1iB, MyJbTHILTIKATOPIB 1 pupomooxopoHIiB (I. 3aropoaHtok, terioshkola.org.ua). He Bci Hammi akmii
BigOymucsa 2020 poky uepe3 MaHAeMito, IPOTE BIBIAYBAHICTh TEMATUYHOI CTOPIHKU OyJla BUCOKOIO.
Cepen cumBouiB OyB i norotun 27 Tepiomkonu (puc. 1), BiATepMiHOBaHOI Yepe3 MaHEMil0 Ha He-
BU3HAYEHUH Yac.

21 ¢akT npo BUBipoOK

BuBipIii My MpUCBSITHIN BXe TpaaMLiiHUN HaOip 3 21 ¢akTy, SKi MOXKYTh OYyTH BUKOPHUCTaHI
IpU MiIrOTOBI IHTEPB 10, TEMATUYHUX IHTEPHET-CTOPIHOK, BIKTOpUH. Takumu aktamu €:

1. OO0pa3 BUBIpKH 3ragyeTbcsi B 0araTboxX KynpTypax. Y SIMoHIl BOHAa € CHMBOJIOM IUIOAIOYOCTI.
CrnoBaku A7t 3aXHCTY B 37MX QyXiB 3arOPTajiy B IIKYPKH BUBIPKH HOBOHAPOIKEHOTO MAaJIFOKa.
VY ckananHaBCHKi# Midoorii BuBipka PaTatock ctpubae mo CiToBoMy nepeBy Irrapacimis, me-
peHocsun uxi (MepeKpyyYeHi HEK) CIoBa, SKUMHU OOMIHIOIOTHCS MYAPHUI Opes, 10 CHAUTH Ha
HOro BepIIuHi, Ta 37IMH APAKOH, KU skuBe B KOpiHHI. Y «CoBi o moiky Iropesim» (1800) 3Ha-
XoauMo psinku: «bosH 00 BilIMH, alie KOMY XOTSIIE MiCHb TBOPUTH, TO PACTEKAILETCS MUCIIIO
IO JIPEBY, CIPUM BOJIKOM IO 3€MJIH, IIIU3UM OPJIOM I0J 001aKkmy. 3a OHIEI0 3 BEpCill, «(MUCH» —
e BuBipKa', i ppasy TayMadaTh K BIABaHHSA B 3aiBi IOJPOOHILL.

2. BwuBipka HepiIKo BUCTYIIa€ TOTEMOM Y Pi3HUX HAPOIB, K OT Y KOPIHHIX aMEpUKaHIIIB, JI¢ 3BH-
YaiiHUM BUJIOM € BUBIpKa cipa (Sciurus carolinensis), Bu3HaHa 3 1968 poKy CHMBOJIOM IITaTy
Kentykki. /Iy HUX BOHA € CHMBOJIOM TOOPOOYTY, TOBIpH Ta OIIAAIHBOCTI. barato amepuKkaHCh-
KUX 1 OpUTaHCHKMX OaHKIB MalOTh CUMBOJIIKY, IIOB’si3aHy 3 BHBipKOl0. DopMyBaHHs cllOBa BUBI-
PKa IMOSICHIOIOTh Yepe3 OHOKOPIHHI «BUBEPTATUCS, BEPTKH» (Olibliie mpo 1ie aaii).

3. BuBipka BUKOPHCTOBY€E 0COOJIMBY TEXHOJIOTIIO po3rpu3aHHs ropixa. llIBuako obepTatouun ropix
B IEpPeJIHIX JIalKax, BUBIPKa BUTPHU3a€E B HhOMY HEBEJIHMKY JAipKy 3 TOro OOKY, Jie € TOCTPHi KiH-
YKK, a TIOTIM BKJIaJa€ B Hel JBa HIDKHI pisii. Dokyc moisrae B TOMY, 10 Y BUBIPKH, K y Oara-
THOX TPU3YHIB, HIDKHS ILeJieNa CKIIQJIAEThCS 3 ABOX PYXOMHX IMOJOBHHOK, IO 3'€HAHI M'S30M.
Konn BuBipKa 371€rKa CTArye iX pa3oM, pi3ii po3XOJIATHCS B CTOPOHU i iIOTh, SIK KJIUH, BOUTHHA
B OTBip, — TOPIX PO3KPUBAETHCS HABIILJI.

4. Binomi notyxHi Mirpauii BUBIpOK, SIKi OXOIUTIOIOTh 3HaYHY iX KiUIBKICTh. 30Kpema, y CxinHoMy
Cu0ipy He pa3 BiIMIYalIM «IIOXOJAW» BEJIMKHX IPYI LUX IPU3YHIB y MOLIyKax O0araTMx KOpMOM
miciB. [HOAI TIe BeNMMYe3Hi HATOBIH, IO TATHYTHCS Ha 0araTo KiIOMETpiB, MPUIOMY IX HE 3yITH-
HSIOTh HaBITh IIMPOKI PiYKH, SKi BUBIPKH IEPEIUINBAIOTh, K (IOTHIIIS BITPHIBHUKIB, 33PN
Bropy IyXHACTi XBOCTH.

5. BuBipku uy0BO IUIaBalOTh. 3a CIPUATIMBUX YMOB TBapUHKA HAMAra€ThCsl YHUKATH BOJU, IPOTE
Yy BUMYIICHUX BHITaJKaX (30KpeMa ¥ ImiJ gac Mirpaiiil y momrykax OaraTHX Ha TOXHBY MiCIIb),
BOHA MOJKE IepeIIMBaTH PI3HOMAaHITHI BOJOWMHU, 30KpeMa i BENMKi piuky Ta 3aTOKH. B Takmx
BUIIaJKaX TPU3YH YHUKAa€e HAMOKAHHS XBOCTa, JUI YOT0 TPUMAE XBICT BHCOKO HaJl BOJOIO, aJlKe
ITi/1 Baroro MOKpOTo XBOCTa BUBIpKa HE 3MOXE BIPABHO pyXaTHCS y BOJI i HEMHHYYE ITOTOHE.

6. Y cydacHOMY MiCTi, SIK BUCOKO TEXHOT€HHOMY CEpEIOBHII, BUBIpPKa, K 1 OaraTto iHIINX JHKHX
TBapuH, AKi ITYKAIOTh Pi3Hi Hillll U1 CXOBY, MOXKE CTaTH 3arpo30I0 JJIsl pOOOTH €IEKTPOMEPEXK.
TBapunHa Hacamriepes MoOXe MOMIKOAWTH JiHIT esnexTporiepenau. Tak, y CLIA came BuBipkn
CHPUYMHSIN HE JIMIIE BiJKIIIOYEHHs eJIeKTpoeHeprii B AiabaMCbKOMy yHIBEpCHTETI, ae # cra-
JIM IPUYMHOIO 3HW)KEHHS Oip’KOBOTO iHIIEKCY BUCOKHX TexHouorii NASDAQ.

7. BuBipok HepiJKO TPUMAIOTh B HEBOJI, MiliOpaBIIN Y IPUPOJIi MOJIOJMX TBapUHOK. HaBiTh nuky
BUBIPKY MOKHA NPUPYYHUTH JUIs TOyBaHHA 3 pyK. OCKUIBKH BHBIpKa XOBa€ Ha UIMILIOK iXi, BOHA
Oyne Opatu y Bac CTUIbKH, CKIJIbKHM BH OyzeTe IPONOHYBATH, 1 IPU NOTPedi HOCUTH MOXKHBY /10

! HacrnipaBai, 04€BUIHO, IO «MHCh» — TO MMIIA (11ys), TPU3YH, HE 000B’I3KOBO BUBIpKa, IIPOTE AKACh AEHAPOQIIb-
Ha icToTa, SIK, HapUKIaz, coHs (Dryomys), TAKOXK 3 MiAPsAY BUBIPKOBUIHUX.
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Yulia Zizda, Igor Zagorodniuk, Serhiy Kharchuk

CXOBAHOK i IMOBEPTATHCS 3HOBY i 3HOBY. BUBipKH € onqHUMH i3 Haliba)kaHIIIMX BHUIIB CCaBLIB Yy
MICBKHX IapKax, 1 JIFOJJM 4acTO TilIaThCsl 3yCTPiYaMK 3 HUIMH, Ta MIATOJOBYIOTH iX 3 PYK.
BuBipku nyxe n10at0Th PO YHCTOTY — 1 CBOTO XyTpa, 1 xwumia. Camens BUBIpKH BUTpavae Oi-
JbIIIE Yacy Ha JIOTVISL 3a IIEepCTIO, HDK caMKa. BuBipka BBaXKaeThCsl OJHHUM 13 HalOXalHIIIMX
IpU3YHIB HaIOi (hayHH: T1 IepCTh 3aBXKAU B TADHOMY CTaHi, YUCTa i IMyXHacTa.

Busipka BuTpauae 6arato eHeprii Ha HOCTiiHI IEPEMIIIEHHS y TIPOCTOPI, SIK B OUTYKY ITOXKHBH,
TaK 1 yHMKHEHHI XmkakiB. OKpiM TOro, BUBipKa MOCTIHHO NepeOyBae Ha BIAKPUTOMY IOBITpi, 10
CyTl Ha MOCTIHHOMY NPOT#3i, @ BUTPATH €Heprii HeMUHYyUI. |, sik 0araTo AMKWUX TBapHH, BOHA aK-
THUBHA LJIOPIYHO, 1 JIMIIE B JIFOTI MOPO3W Ha KiJbKa JHIB MOXKE XOBaTUC B AyIUI abo raiiHi. 3a
THXKIEHB BUBIpKa 3’I1ae Ky Macolo, piBHOIO Maci ii Tina.

BuBipka € omHMM 3 HalMIHJIMBIIIMX 3a 3a0apBJICHHSAM XyTpa BHAIB CCaBLIB: BiOMI Cipi, pyai,
KOpUYHEBI, YOpHI BUBIpKU. B YkpaiHi Ta B CyMDDKHUX KpaiHaX MO>KHA 3yCTPITH BCi I1Ii BapiaHTH,
y TOMY YHCIi i «9OpHUX» (HacmpaBli TeMHO-KopuuHeBHX) — y Kapmnarax, pyaux — y Jlico-
cremy # Ilomicci, cipux (LIMHIIMIOBUX) — Y MICIPSIX IHTPOIYKUII TeNeyTOK, 30kpema B Kpumy,
Ha Jlyranmusi, Ha OnemuHi. Komip XyTpa Mae MacKyBalbHE 3HAUYCHHS: TEMHI BUBIPKH ITOIIH-
peHi IepeBaXHO B TEMHOXBOWHIX (SUTMHOBHX) JIiCaX, & pyAi — Yy CBITJIUX, COCHOBHUX.

BuBipku 3a3Bu4aii coiTapHi TBapuHH, TOOTO KHMBYThH MMOOJMHOKO, 32 BUHSATKOM, 3BICHO, Mepio-
JIy PO3MHOXKEHHSI 1 BUTOIOBYBaHHs Maiedi. Jlopocia BUBiIpKa KHBE MaiKe MOCTIHHO HAOAMHIII,
OKpIiM JIMIIE TIePiOJiB CIIFHIX MOPO3iB, KOJIHM BOHA 3MMY€E B THi3JaxX 3 iHIIMMH BHUBipKamu. Taxi
THi3/1a, 30yI0BaHi 3 TIJIOK 1 JUCTS 1 BUCTENCHI 3CepeIuHH JIyOOM I pOCIMHHUAM «ITyXOM», Ha3u-
BAaIOTh «TaifHa». BoHM Temi, 3 M'IKOI0 BUCTHIIKOIO, IO JTO3BOJISIE MEPEKUTH MOPO3H, a T1JIKH,
110 CTHPYaTh HA30BHi, pOOJISATh raifHa MaJlo JOCTYITHUMH Ul KyHHIIb.

SIk MelIKaHIi KPOH JiepeB, BUBIPKH MalOTh rapHUi 3ip 1 TOHKHH ciiyx. BiacHe, ToMy BoHH (SIK 1
BCi BUIM MiJAPSAAY BUBIPKOBHIMX, BKIIOYHO 3 COHSIMH, BOBUKAMH Ta XOBpPaxaMiu) BUPI3HIIOTHCS
BEJIMKUMH o9nMa. [IpoTe qyxe BasKIMBUM y KPOHAX JIEPEB € 1 CITyX, OCKUIBKH MOXKIIMBOCTI 30py
TIPH JKUTTiI B KPOHAX OOMEXKEHi, a HUTTS Ha BIJKPUTOMY IOBITPi Ja€ MOKITMBICTD UyTH 3BYKH 3
ycix 60kiB. ToMy BHBIpKH MarOTh XOPOILIHH CITyX, a Kpallle YyTH iM, K BBaXKA€THCS, AOMOMara-
I0Th HE JIMIIE PO3BUHEHI BYLIHHUII, ajie i BOJIOCSIHI KUTHUIIl HA KIHYMKAX BYX.

BuBipku — 10BOJII po3yMHI iCTOTH. 3HAYHOIO MipOO IIe TIOB’sI3aHO 31 CKJIaTHOIO MOBEIIHKOIO Ta
CKJIaHUMH MEPEMILIEHHsIMU Y TIPOCTOPI, 30KpeMa i MpH MOIIyKaxX MOXWBU Ta BTeYax BiX Ky-
HUIb Ta IHIIMX XIDKakiB. BoHN, SK BiIOMO, My)Xe 3aIIyTYIOTh «IJIfAaqay», KOJH XOBAaIOTh IKY.
ImiTanii «3ax0ByBaHbY MOJIATAIOTH Y TOMY, 00 0O0MXypUTH MOTCHIIHHUX 3JI0MIiB — IHIINUX BH-
Bipok abo nraxiB. [Tonpu ne, OUIBIIICTD 34I0HOCTEH € BPOXKEHUMH, 1 B HEBOJII BUBIPKU Majo
4OMY HaBYaIOThCs, 30epiralouu iMiJpK He JAysKe YCIIIIHUX 10 HABYaHHS IPU3YHIB.

Icuye nenp minyBaHHsS BuBipKH, 3anodatkoBaHmii 2001 poky Kpicti MakKayn, BimHOBHHIICIO
UKol mpupou. [IpoBoauThes mmopidao 21 civns, ane aHajgoriyHo 10 J[Hs I[iHYBaHHs CJIOHIB,
JIHs1 00i3HAHOCTI MPO MIHTBIHIB Ta IHIIUX CBST, IPUCBSIYEHUX TBAPHHAM; BiH BiJ[3HAYAETHCS HE
moBcroIHO. SIk mosichuiia cama MakKayH Ha cBoemy BeOcaiiti, «xo4ua oQiliifHAX 3aX0/IiB HE 3a-
IUIAHOBaHO, BU MOJKETE JIONIOMOITH CBATKYBaHHIO, 3a0e3NeurBLIN DKy Uil BUBIpoK». BoHa Ta-
KOX 3ayBaXye€, 10 «0araTo JIacOIiB MOKYTh 3alIKOJANTH 30POB’I0 TBAPHH.

Yci THITOBO «JIepeBHI» BHBIPKH, 30KpeMa i momupeHi B €BpoIti, HaJekaTh 10 poay Sciurus, Ha-
3Ba AKOTO ITOXOJUTH BiJ TpeubKux ciiB «skiay (TiHp) Ta «oura» (xBict). Lls naBHs maTnHCHKA Ha-
3Ba, SIK MMOBIIOMIISIOTH (DiJIOJIOTH, TTOCBSYEHI B €THMOJIOTIIO, BiToOpaXka€ 3BUYKY BHBIPOK XOBa-
THCS B TiHI CBOiX JOBTHX T'YCTHX 1 PO3MYIICHUX XBOCTIB.

BuBipky € BaXXJIMBUM JDKEPENIOM DKi Ui Oe3midi XmKaKiB, BKIIOUAIOYH 3Mii, KOHOTIB, ACTpyOiB
Ta COB. Y HAC OCHOBHHMM XWXaKOM, 1110 TIOJIIO€ Ha BUBIPKY, € KYHUIS JlicoBa (Martes martes). B
OKpeMuX KpaiHax € Oarara if 1aBHS iCTOpisl BKHMBAHHS BUBIPOK B DKy JIOABMH; 30KpemMa, y CIIITA
iX JaBHO IIATH y TaKWUX CTpaBax, Ak Oyprya Kenrykki Ta pary bpancBik. OctaHHIM 9acom Tpa-
JIMILLIST BXKUBATH M’sICO BUBIPOK 3racia, 0coOnmBo ctocoBHO mitsr (Glaucomys), ane 6araro aMe-
PHKAaHIIB BCe 1€ MOMIOI0Th HA CIPUX BUBIPOK 33151 CBOIX racTPOHOMIYHUX IPUMX.

Sxmo Bu Gaunte OiocHIXHY a00 4opHY BuBipKy B IliBHiuHIH AMepuii, To, IMOBIpHO, 11e Oira
a0o memanictnaHa Gopma BUBIpKH cipoi (Sciurus carolinensis). BapiaHT 9OpHOTO KOJIBOPY — 1€
pe3yNbTaT pO3BUTKY TEMHOTO IIIMEHTY, SKHUH 3ycTpidaeThcs y Oarathbox TBapHH. bine 3abaps-
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JICHHS XyTpa MO>Ke CIIPUYMHHUTH aJIbOiHI3M, X04a y 6aratbox OLIMX BHBIPOK BIACYTHIH BiJIOMHUI
JUIs alb0IHOCIB YepBOHMM KoJIip o4el. /leski MiceBOCTI I'ycTo HacelleHi OLTMMK BUBIpKaMH, SIK-
ot BpeBapp B mrrari [liBriuna Kaposina, me KoxkHa TpeTs BUBipKa Mae Oinie XyTpo.

18. 3rigHo 3 HocnipKeHHsIMH, 110 (iHaHCYoThca HaionansHuM iHcTuTyTOM 3110p0B’s (NIH), BUBI-
PKH MaloTh 03HaKY, SIKa MOXKE JOIIOMOI'TH 3aXUCTUTH MALi€HTIB 3 IHCYJIBTOM BiJl ypa)KEHHs MO3-
Ky. Kooy BUBIpKHM CIUIATH, IXHIH MO30K BiJ4yTHO 3MEHIIIY€ HPHUILIMB KPOBi (K y Jronei micis
IHCYIBTY), 1 BUBIPKH BUXOMATH 31 CTaHy IIIMOOKOTO CHY 0e3 HachiaKiB. BueHi BBakatoTh, IO IMO-
TEHIIITHUN HapKOTUK «MOXE HAJaTH CTIMKICTh MO3KY XBOPHX Ha iIEMIYHUH iHCYIBT, HACTIIY-
F0YH KIIITHHHI 3MiHH, IO 3aXUMIAI0Th MO30K ITHX TBapHH», — MOBiTOMIIIOTH 3 NIH.

19. BuBIipKH CHIJIKYIOTBCS 3@ JIOTIOMOT'OIO CKJIQJIHMX CHCTEM BHCOKOYACTOTHOTO LIEOCTaHHS Ta py-
XiB XBOCTOM. JIOCHTIKEHHSI TaKOXK BUSBWIIM, II0 BOHHU 3IAaTHI CHOCTEPIraTH i BUNTUCS OOUH Y
OJTHOTO, OCOOJIMBO SIKIIO L€ CTOCYEThCA Kpamikku Dxi. [Ipu HeOe3meri BUBipKH BHOAIOTH Xapak-
TEPHI «IMOKHIY, IO iHKOJIM BUKOPUCTOBYIOTH JIIOOUTEINI CIIOCTEPIiraTH 3a BUBIPKaMH, HAJITO TIPH
motpeOi IX BiABaIUTH BiJ] IIEBHOTO HEOE3MEYHOTO IS HUX MiCIIS.

20. CMiNMBICTb 1 AOBIPJIMBICTD BUBIPOK 1HOII Mexye 3 HaxaOcTBoM. Hampukinan, 1ocTaTHbO Bino-
MHM CTaB OJHH SICKPaBO-pyIUi pOo30iHHUK, SIKMI HaMaraBcs paHillle 3a iHITNX BUBIPOK 00i0patn
(BUIIPOCUTH TOCTHHII) TOPOMSH, IO TYJLUTH MapkoM. BiH mBHIKO 00mapioBaB KUIICHI, CYMKH
Ta AATAYI KOJACKH, 1 SIKIIO «O0OPOK» OIIa4yBaBCsS HEAOCTATHHO MOTOPHO, TO i KycaBcs. 3apa3
TaKuX Haxa® HebaraTo; MOXKJIMBO, TOMY, IO MiArOJOBYIOTE IX HE 4acTo.

21. B ApreHTuHI MajacoOHTONIOTH 3HANIIUIA CKaM  SIHUTI PEIITKH 111a0ie3y001 BUBIPKH, CXO0KO1 Ha TIep-
COHaXa 3 aHIMaIHOTO PiTbMy «JIPOOBHKOBHIT Iepiomy, sIKa KUIa Ha TepuTopii kpainu 94 mi-
JMBHOHU POKIB TOMY. 3araJioM BHUBIPKH 1 B HUJIOMY BHAM POIUHH BUBIPKOBHX € YacTUMHU
00’€KTaMU yBard MaJICOHTOJIOTIB, OCKUIBKH I1e OJHA 3 HAWJABHIIITNX TPYII TPU3YHIB.

DoJIbKJIOP

Busipku — 4vacTi repoi enociB, Ka30K Ta ONOBiJaHb. 3aBASKH I[bOMY BUBIPKH BXOASTh IO YHC-
Jia HaWO1IBII Ti3HABAHUX 00'€KTIB KUBOI Mpupoau. HaBoauMo JeKiIbKa MPUKIIAIIB:

XBicT TpyOO¥O, CIIPUTHI HIXKKH — TUTHT 13 T1UIKH Ha CY9OK!
Hocwuth BUBipKa TOPIIIKH B 30JI0THI CBilf CyHAYHOK.

B Hei 04i, MOB ropillIKku, KOXKYIIHHKA XyTpsiHa,

Toctpi Bynika, Haue PiXKKH, y Ay )KHBE BOHA.

(I puywko Boiiko «binoukay)

Y Omutpa [Mapnmuka (1965) 3Haxonumo:
«Kpait xatin — xypaBenb-0arir, CoOCHOBa KyuepsiBa IIIarka,
Jle conus 3omotuii ropix TpuMae BUBIpKa y JamKax».

JKwimn co6i 1Bi BUBIpKH y TycToMy Jici y aymiax. OHAKOBO TapHi, IyXHACTI, JIOBKi, pyJeHbKi. Tilbku He 0f-
HakoBol Baaui. OiHa 3 HUX WiJMH AeHb Tpyauiaacs: 30Mpaja ropiiiku, TpuH, KOy, 1 BCce cKiIaaaia y cBOIi
XaTHHII. A npyra Oyna 30BciM siHuBa. L{inmumu gHsIMU rpanacs, cTpubana 3 TiIKM Ha TIIKY. A cxode moicth —
He XypHUThCs, 60 JiToM ycromu ki moBHO. To ropix, To K0JIy/b, TO KOPIiHLI sKick. ['pH3e m0Ch Ta 3HOBY cKaue
Becena. TUM yacoM mepia BUBipoYKa HaHecda co0i B AYMJIO MOBHO BCSKOI Dki. Bike 3a3manerigs 3actenunia
CBOIO XaTHHKY MOXOM 1 CYXHMM JIHCTSIM, 100U B3UMKY Oyio teruto. Ta i aBepusTa npupoGmia 10 CBOTO A0MY.
Tak npo#nwio niTo, Y OfHIET BUBIPKH — Y Tpaili, a y APyroi — B irpaXx. MuHya Bke i J0IIOBa OCiHb, MPUHIII-
J1a XOJI0/iHa 3UMa. Y JIiCi CTaJo CyMHO i IyCTO: Hi JINCTKA, Hi TpHUOiB, Hi TOPIMIKiB, TLIBKY TOJIi IepeBa Ta CHIr.
Cunuts co0i y Temomy Iyruti poOoTaIIa BUBipKa i ragku mpo 6ixy He Mae. I M’s1xo i, 1 Terno, 1 ictu € mo. He
TaK JKUIIocs 11 JiHUBIH cecTpi. Y i Ayruti — Hi BikoH, Hi aBepeit. | sxomHoro ropimka. CuanTpb 6igHa, rojgoaHa,
3amep3na, y Kiy6o4ok ckotuiacs. TyT BoHa mpurazgania npo CBOI cecTpy, Ta it aymae cobi: «Iligy st mo Hei, xai
JIOTIOMOJKE YMM-HeOy/1b, y Hel ropH nmpumnacis. A jiToM il moBepHy». [1e BoHa 10 CYCiIKH i HECMIJIMBO CTYKaE y
nBepi. Ta rusHyNa Ha HEIIACHY HAIIBMEPTBY CYCIZKY 1 Bce 3po3ymina. — [lpomry cinaii, came Ha 0011 mpuiAI-
na. 3irpiiicst TPOXH y MOXY, a s IPHHECY TOPIMIKiB, JKONYIiB. A SK XOUeIl, )KUBH Pa30M 31 MHOIO, MEHI Tak CyM-
HO caMmiif. — AJte 51 )X He 3aCiTy)Kuila Ha Taky no0poty. — Hidoro, Tenep T Takox Oynem a0atu Tak, sk s, 60
mi3Hana, mo 0e3 mpami Hema 106pa. Ot OyaeMo pa3oM MPAIOBATH i KUTH. | BINTOI KWK JBI BUBIPKU Pa3oM.
A HaWOIMKYOrO JTiTa JTiHKBa cTaja POOOTSILIONO i IPUHECHA BEIUKI 3aracu XapyiB 10 CIIJIBHOI XaTH.

(«[si 6usipxuy, yKkpaincbka HapoOHa Ka3Ka).
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TakoX BHUBIpKa € TepOEM TaTapChKOi HAPOAHOI Kasku «Tpu OHBKU»?, BIAraAKO0 10 BiIOMUX
3araJioK, Hampukiaja: «B cocHi Aymio, B AyIuli TemIo. A XTO B AYIUIi )KUBE B TEILIi?», 3Tay€eThCs B
MIPUCIIB’ X 1 IPUKa3Kax, HAWBIJOMIIIIOKO 3 SKHUX €: «KPYTUTHUCS K OiJKa B KOJECi».

Cepen myzapocrteit € i Taki: «IcTHHa, K BUBIpKa, 0 Oepe B TeOe ropimku 3 nononi. Crpolyii
JIUIIE BXOIUTH KPaCyHIO, 1 TH Ha3aBXIH BTpaTHIl i 1oBipy»; «Komm Ctapunk nepeikmKas >KUTH Ha
Haciky, O HbOTO LIOHS Npubiraga BUBIpKa, 1100 MOXXKUBUTHUCS TOpillIKaMy 3 HOro A0JIOHI. “‘/IUBUCH,
Canro, — Kochb cka3aB MeHI Ctapuuk, — I Oi10YKa HE BiAUYBa€ HECTATKY B TOpillKkax. Y Jicl
MTOBHO JIIIUHK. AJie BOHA BCe OJTHO MPHOITrae J0 MEHE 1 TOAYEThCSA 3 MOIX pyK. BuBipka He msKye
MEHI 32 MOFO IIEAPICTh. S maro il TOPIIKK i TeX He MOTPeOyro NAKU. bynb sK 11 BUBipKa, TOBOABCS
SIK 51, 1 IEJPICTh HEOAMIHHO CTaHe TBOIM BUIUXOM i BAUXoM.» (Buxenko 2020).

ETnMoJioriuai HoTaTKH

Busipka 3Buuaiina, abo micoBa, un pyna (Sciurus vulgaris), — TUTIOBHH BUI TPU3YHIB 3 poay
Busipka (Sciurus) ponuna Busipkoux (Sciuridae). Bimoma Takox sk «0ingka 3BUYaliHa» ab0 «BEK-
may». ETumororis pomoBoi Ha3BU i BUIOBOTO O3HAUEHHsI: Ipell. okid — TiHb, TPell. 0UpPd — XBICT
(oxiovpog — «3acIIOHEHUI XBOCTOMY), JIaT. vulgaris — 3BUYalHUN.

C10BO «BUBipKa» € OZHUM 3 HAWAABHIMINX 300HIMIB Pycu, sikuil notenep BXXUBA€ThCS y HAYKO-
Bilf yiTepaTypi Ta sk HapoiHa Has3Ba (3aroponHiok 2009). Pi3HOMaHITHI cl0BOGOPMHU HAa OCHOBI
«vever» € OCHOBOIO Ha3BH IILOTO IPH3yHA Y OUTBIIIOCTI CIIOB’SHCHKUX MOB — «BaBEpKa» y binmopyci,
«voveré» y JIuTsi, «BuBipKka» B YKpaiHi, «veverka» B Uexii, «veverica» y CiioBauuuHi, «Veveritd» B
Pymynii Tomo. CxinHi momyssinii iMEHyIOTh «BeKIlay (eBpomelcbka yacTuHa Pocil) Ta «reneyTkay
(Cubip, Anrait). Y pociiicbKOMOBHIH JIiTepaTypi NONMIMPEHHS OTPUMala Ha3Ba «O1Tkay, Ky HEPiIKO
HaBOJATH Pa30M i3 Ha3BOIO «BEKIIIA», sKa € Iy)Ke AaBHIM (PiHO-YTOPCHKUM a00 THOPKCHKUM (1yBach-
KHMM) 3alo3uueHHAM. «BepTKicTh» «BiBep» BinOHWTa 1 y cnopinHeHux Ha3Bax. Hampukian, Kapn
Jlinneit onmcaB HOPKY sk Viverra lutreola Linnaeus, 1761 (BiBepa MaJIeHbKa BUAPOUKA).

VY nitonMcHUX JpKepenax BUZ Ha3MBalM BiBepuIlEro, a «Oinoto» (0bna, He 61kor0) iMeHyBallu
KOIITOBHE XyTpo a00 B MiJIOMY NojaTh. 3 IMaTiiBCBKOTo CIUCKY JIITOMKMCY PYCHKOTO YATAEMO: IO
o0bnb . m BEBepury» (3 JlaBpenTiiBechkoro crmcky «mo 0birbu BbBepuirbh) Big koxxkHOTO qUMY. «binay
Mae€ CIOpiHEH] CJIOBA, TaKi 110 03HAYAIOTh JOCTATOK, 0araTcTBO, MOAATOK, IIHHICTE: OlnyBaTH (3Bi-
pa), 6inmsHa (y T.4. puba), 6imyra, biaropon, Oina xara, Oiie JTHYKO i HU3KA OJIM3BKKX CIIB 13 3aMi-
HOIO «I/py»: Oipa, Oipka, OipyBaTn (3aroponuiok & Jukuit 2012). He moxxHa 3a0yBaTh # Te, 0 BU-
Bipka 3icniomy 6ina, i 11 il 03HaKa ay’ke MPUMITHA, X0Ua IHIINX TaKUX OiJ0YepeBUX 3BipAT Ha3UBa-
I0Th JIaCKaMU (J1acHid, mmimacuii — 01i710- a00 CBITIOYEpPEBHi).

YopHi BUBIPKH Ta TeeyTKH

HaiinpuMiTtHimow reorpadidHO0 pacoro, BiIOMOIO CBOIM TeMHHM ((aKTHYHO YOPHUM) 3abap-
BJICHHSM XYTpa, € KaplaTchKka paca, BijoMa K miaBua Sciurus vulgaris carpathicus (3BiCHO, 1 y HUX
yepeBo Oine). 3aranom y ¢ayni Kapnar B ycix TUMax MiCle3HAXOMKEHb MOXKHA JT00pe pO3Pi3HATH
JIB1 KOJIbOPOBI (hOPMH, — YOPHY 1 YEPBOHY, SKHX HAHYACTIIIE ONMUCYIOTh K Pi3HI MiABUAN. 3arajioM
11i Bi (hopMU € JHIie OCHOBHUMH BapiaHTaMu, a B psily reorpadiuHuX MOMyJIAIid € HaJIBUCOKE Pi3-
HOMAHITTS MIEPEXiJTHIX MK HUMH (HOpM, SIKi CTBOPIOIOTH HETIEPESPBHUIA BapiaTUBHUH Psjl.

Iomix nmx myOJiKamii MpUCYTHI KidbKa HAyKOBHX cTaTedl y Hamomy >KypHami 7heriologia
Ukrainica (3izga 2006). BucnosieHo 4uMao TinoTe3 mpo Te, 4oMy (OPMYIOThCS Taki BiAMIHHOCTI,
HaHnonMpeHimuMu 3 skux € agantusHi (3i3ga 2005, 2020). Cepen HUX 1 Ta, IO MOSICHIOE MOIIH-
peHHs nux (GopM moTpebamMu MacKyBaHHS: B PIBHUHHUX ITEPEBAKHO COCHOBHX JIicaX BUBIPKH 4Yep-
BOHI, y TipCBKUX (TIEPEBAXHO SUTMHOBMX JIiCax) BUBIPKH TeMHIi. Y MICBKHX MapKaxX y MEpeATipHUX
MicreBoctsax (Yxkropoa, MykaueBo, JIbBiB, J{porodud) 3ycTpidaroTbesi BUBIPKH HaWpi3HOMAaHITHI-
[IMX BapiaHTiB 3a0apBIICHHS, IO MOXKHA TOSCHHUTH 3MINTYBAaHHSIM OCOOWH 3 PI3HHX MOMYJIIIN Ta
ocnabiaeHnM J000POM uepe3 HU3bKY YMCENBbHICTh XH)KAKIB, 30KpeMa i KyHHUIIb JTiCOBHUX.

2 Be6caiit «J[06pa kaskax: https://dobra-kazka.in.ua/kazky-narodiv-svitu/rizne/try-donky/
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VY 1950-1970-x pokax B YkpaiHi IpoBeeHO HU3KY 3aXO0JIiB 3 «IIOKPAIIEHHS MHUCINBCHKOT day-
HI», cepejl IKMX MPUMITHHM CTaJlo i BCeJIeHHs B PUPOHi KomIuiekcH [liBnenHoro 6epera Kpumy
Ta B Jyicu [IpuaiHiiB'a cBiTIOI, cipo3abapBiieHoi GopMU BUBIPOK 3 AJITar0, BiIOMOI K «TEICYTKa»
(BHMBIpKH 3 XBUJISICTO-CIPHM «IIMHIIMJIOBUM» 3a0apBIICHHSAM XyTpa i JOBI'MMH KUTHIISIMH Ha ByXax,
MIPUTOMY T'OJIOBa, JIANKH, 1 XBICT HE cipi, a pyai). Hapasi 111 ¢opma BEBipKH 3HAUHO PO3MHOKHIIACS
1 TTOIIMpHIIACs], YOMY CIIPHSIE TPOJaX 1 HACTYITHI YacTi BTedi BHBIPOK 3 HEBOJI, 30KkpemMa B JloHeIb-
Ky 1 Oneci. Lle nonano pisHOMaHITTs reorpadiqyHuX pac BUBIpOK, HOMIMPEHNUX B YKpaiHi.

®oTorpadii

BuBipka — yvactuit 00’exT yBaru ¢otorpadis xuBoi npupoau (Hamp.: Hlasek 2020). ITpu min-
TOTOBIIl I[LOTO BUMYCKY penakuieto Theriologia Ukrainica 6yino 3i0paHo uuMaio (OTO BHBIPOK i
MIPOBEJICHO iX Bi0ip 3 METOK OOpaHHS TUTYIILHOI (hoTorpadii Ha OOKIAAHMHKY MOTOYHOTO BHITYCKY
uporo Bumanus. Konekuiro ¢poto mpeacraBieHo Ha puc. 2. Li ¢poTo 3pobieHi HAIIUME KOJIEraMu-
300J10TaMH B Pi3HHUX perioHax Ykpainu (Iumoc ogHe GoTo mpuBe3eHo 3 Kuraio) i BimoOpakaroTs He
TIJIBKH TPAIifo BOTO TPHU3YHA, ajie i MIHJIUBICTh HOTO 3a0apBIICHHS.

Puc. 2. Haiibinbi 1ikaBi (pOTO BHBIPOK 3 KOJIEKI[{ OpUTiHANIBHUX CBITJIMH, 310paHHX MOMDK KOJEraMH peaakilieio
Theriologia Ukrainica, aBropu: 1 — C. I'purop’eB (KuiBcekuii 300mapk), 2 — €. CkopoboratoB (YopHa KHTaliChKa
BuBipKa), 3 — M. bopucenko (KaniBcpkuii 3anoBinHuk), 4—5 — O. Pi3Huk (4epkacbka BuBipka), 6—7 — M. Jlpeber,
8 — O. latnoBa (ozmecbka teneytka), 9 — O. ['yOcbka (KpUMCbKa TENeyTKa).

Fig. 2. The most interesting photos of squirrels from the collection of original photographs collected from colleagues
by the editorial board of Theriologia Ukrainica, authors: 1 — S. Grygoriev (Kyiv Zoo), 2 — E. Skorobogatov (black
Chinese squirrel), 3 — M. Borisenko (Kaniv reserve), 45 — O. Riznyk (Cherkasy squirrel), 67 — M. Drebet, 8 —
O. Dyatlova (Odessa squirrel-teleutka), 9 — O. Gubska (Crimean squirrel-teleutka).
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CumBoJika Ta nogii 2020 poky

Busipka nicoa (Sciurus vulgaris) € BUIOM-CUMBOJIOM KiJIbKOX 3HAHUX MICT. 30KpeMa, el BUJ
300paxeHnii Ha miparopi KiepitiB i repOi nboro micta (BonuHb), € OqHEM 13 CUMBOJIIB MicTa [enb-
cinki (QIHISIHIIA), € MEHTPATBHUM €IIEMEHTOM poJIoBOro repba AXiHrep Ta 300pakeHa Ha TepoOi
M. CocHiBka Ha JIbBiBIIUHI. BuBipka € 00'eKTOM HaBUAIBHUX MPOEKTIB JuId AiTell y mxoni (Pubax
2020). Busipka 300paxena Ha emOiemi norouHoi XXVII TepionoriyHoi MIKOJH, SKOT Ha JKaJlb Y
IOMY POIli He OYJIO IPOBEACHO, MPOTE MiATOTOBICHO MOTOYHHM 301ipHUK HAyKOBHX Mpallb, 1 B IIO-
My TOMi Ha iloro oOKJIaauHII po3MimeHo BUBipKy (doto M. [Ipeberta).

Hemonasno B Kam’sauui-IloainecbkoMy 3axHIlieHa Maricrepcbka poo6oTa Impo MiCbKHX BUBIpOK,
iXHIH pPO3MOMALT MO MICBKUX (iTOIEHO3aX Ta OCOONUBOCTI IXHBOTO THi3HOOymyBaHHs (Bydarpka
2018), 3a MaTepianaMu AKOi MiATOTOBJIEHO CTATTIO JUI MOTOoYHOro Tomy Iheriologia Ukrainica
(MartBeeB & byuarpka 2020). | me ogHa CTaTTSA B IIHbOMY 3K TOMI IPUCBSYCHA MOJICTIOBAHHIO JHHA-
MiKku apeany BuBipku y CxifgHii €Bpormi B ymoBax 3MiHu kiaimary (Komomunes & Ilpunatko-/lonin
2020). Haoctanok y rpyasi 2020 poky 3aXHIIEHO AUCEPTAIIil0 PO €KOJIOTII0 Ta MiHIUBICTh BUBIPOK
Ha 3axoxai Ykpainu (BoitHaposuy 2020).

IMicaismoBa

CrnoxiBatumemocs, 1mo Pik BuBipku cnpustume po3BUTKY BCiX (OpM CIiBICHYBaHHS JIOAEH 3
JUKOIO TIPUPOJIOI0 1 yBaru He JMIIE JIFOOUTETIB MPUPO/IH, ajle i BCiX TPOMAISH A0 MoTped ndaiinu-
BOT'O CTaBJICHHS JO BHJIB JAMKOi ()ayHH, sKi MOTPEOYIOTh HAIIOI YBark HE MEHINE, HK 3MUYaBiIi i
Oe3NpPUTYIIBHI TBApWHHU. Bperuri, BUBIpKM — II¢ NMPHKpaca MICHKHX IMapKiB 1 OJHMH 3 1HIWKATOPIiB
YMOBHO HOPMAJBHOTO CTaHy HOMYJIAIiH aDOPUreHHUX TUKUX TBApPUH, IO XKUBYTH Oins mrogeit. Cu-
HaHTPOIIIsI cepell abOpUTEHHUX BUIIB — SBHIIC HEYACTE, 1 BUBIpKa — OJIMH 13 HUX.

IMopsikn

upo mixyeMo BciM KoJieram, siKi MiATPUMAIIH iiel0 BUOOPY BUIY-CHMBOJY i CBOEIO aKTUBHOIO yYacTIO, K Y HpO-
CBITHHIIPKUX 3aX0/1aX, TakK i 1000pi OTO Ta MiArOTOBII CHEMIATFHUX MyOTiKaIliid Mpo BHI, CIIPUSIIA PO3BUTKY iHIIIi-
aTuB, 30kpemMa Muxaiiny [Ipebery, I'puropito Konmomunesy, Mukoni MatseeBy, Bacumo Ipunarko-/loniny, Boo-
mumupy TeprenprkoMy. Harma mozsika Bcim aBTopaM ¢oto BUBiIpok. skyemo takox Karepuni OdepetHiii Ta 3ontany

Bapkaci 3a KOpeKTypy TEKCTy Ta KOPHUCHI 3ayBa)KEHHS II[0JI0 HOTO BUKJIAZTY.
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MaxkponpocTopoBa CTPYKTypa Ta Giopi3HoMaHiTTsSI yrpynoBans BuaiB pyxokpuiaux (Chiroptera) B Jlicocremno-
BOMY cepegoBuuIi icHyBaHHsI. — A. A. Bimymenko. — JlocnimkeHo 13 BHAIB PYyKOKPHJINX, CEMH POAIB POJHHH
Vespertilionidae B ymoBax Llenrpansroro micocremy Ykpainu (Myotis nattereri, M. daubentonii, M. dasycneme, Bar-
bastella barbastellus, Plecotus auritus, PI. austriacus, Pipistrellus pygmaeus, P. kuhlii, P. nathusii, Nyctalus noctula,
N. leisleri, Vespertilio murinus ta Eptesicus serotinus). B ocHoBy MeToonorii MoKIajeHi qaHi JeCSTHPIYHUX TOCITi-
mkeHb (2007-2018) teputopii Lenrpamsroro Jlicocreny (Ykpaina — Yepkaceka, KipoBorpanceka ta KuiBceka 00-
nacti). Marepian 3i0pano B 23 myHKTaX JociikeHb. Beporo mpoiineno Ounbir Hixk 680 kM o0cTexkeHb Teputopii. Bu-
JIOBHil CKJIaJ PyKOKPHIMX BU3HAYCHHUX MiCLb ICHYBaHHS BCTAHOBJICHO IO X0y (GayHiCTUYHHUX, CTAlliOHAPHUX JOCIHi-
JDKeHb. bera-pi3sHOMaHITTS BU3HAYAIN IIULIXOM OLHKH BHJOBOrO 6araTcTBa (anb(ha-pi3sHOMAHITTS) IpH HEepexoni ox-
HOTO THUITy JaHAmadTy 10 iHIIOro, a TAKOXK IUIIXOM HOPIBHSHHS BHJOBOTO CKJIaay YrpyNOBaHb B PI3HHX THNAX Mic-
ueBocTi. [yt HOPIBHSAHHS BUIOBOTO 0iOPi3HOMAHITTS OYJI0 BUALIEHO I’ ATh THIIB MicueBocri: Jic (W), HaceneHi myH-
ktH — Micra i cenuma (T-W), moinst i nicocmyru (F-W), 6insBozani npoctopu (A-W) ta niconapkosi Tepuropii (W-
P). Anari3 Micip 3HaXiOK PyKOKPHIIEX Ta XapakTep X GI0TOMHOro pO3IOAiLy MOKa3as, o OLIBIIICTS BUIB IPHYPO-
YeHi J10 3aIlJIaBHUX JUITHOK 3 JIEPEBHOIO POCIHHHICTIO, e 0YyJ10 BiqMiueHO MaKCHMaJbHy KUIBKICTh BUAIB (OLISIBOAHI
npoctopu (A-W) Ta niconapkosi Tepuropii (W-P)). locuTh BUCOKE PI3HOMAHITTS, TAKOXK BiMiueHE ISl HACEICHUX
nyHKTiB (T-W). 32 MOKa3HUKOM PSICHOCTI, IIOMITHE 3HIXKEHHS iHACKCY PI3HOMAHITTS BiOYBA€THCS IIPH HEPEXOi Big
30HM OUISABOJHUX THIIB IPOCTOPIB O MOJIB Ta JICOCMYT. 3a XapaKTepoM BiIMIHHOCTEH Ipyn MICLEBHX BHIIB PYKO-
KPHJIMX BIIHOCHO ITPOCTOPOBOIO PO3MOALILY, IPOBEACHHI aHai3 A03BOJIMB BUAUTUTH 4oTUpHU rpymu. Jo nepiioi rpy-
I BITHOCSATBCS BUAH, 00’ eqHani mpoctopamu Bigkputoro tumy (N. noctula, N. leisleri). Jo npyroi rpymu: V. murinus,
E. serotinus, P. pygmaeus Ta P. kuhlii, sikux 10CHTb BaKKO IIPHypOYHUTH O SIKOTOCh KOHKPETHOTO THITY HPOCTOPiB. [0
TPEeTBOI TPYIH BiIHOCSTHCS BUAM, siKi 00’ emHani mpoctopamu 3akpuroro tumy (M. nattereri, M. daubentonii, B. bar-
bastellus, Plecotus). To yeTBepToi rpymnu BiAHOCHTHCS TOCHTH PiIKICHHH Ha TepuTOpil mocmikerns Bug — M. dasy-
cneme, 1110 IPUB’I3aHUM JI0 CTOSUMX 200 K 3 MOBUIHHOKO TEUIEI0 BOJONM.

Knrouoi cinosa: pykokpuii, Jlicocren, yrpymysannsi, Chiroptera.

Anpeca ans 3B a3ky: Uepkacekuit Michkuit 30omoriuanii mapk «Pomen», M. Uepkacu, Byna. CmiisiHChKa, 132;
e-mail: bat_cherkassy@ukr.net
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Cnucok ccaBuiB Ykpainu 2020: nonopHenHst Ta yroudenns. — L. 3aropoaniok, C. Xapuyk. — PosrisinyTo 3ara-
JIbHI MUTAHHS «TaKCOHOMIYHOTO MOHITOPHHTY» TepiodayHn YKpalHH, BKIIOYHO 3 HOTOYHUMHU 3MiHAMH Ta YTOYHEH-
HSIMH y 3HAHHSX PO BUIOBHH CKJaj (payHH, MpO TAKCOHOMIYHI PAaHTH MPEJCTABICHUX y Hiil BUIB 1 HAABUIOBHUX TPYII
Ta aKkTyallbHI HayKoBi i BepHaKyJspHi (ykpaiHcbki) Ha3Bu. [IpencTaBieHo aHANITHYHI JOBIIKM Ta KOMEHTapi 100
paHriB i Ha3B 24 TakCOHIB a00 TaKCOHOMIYHHUX Ipy, 30kpema: 6 — Glires non-Muroidae, 7 — Muroidae, 5 — Chiro-
ptera, 2 — Carnivora, 4 — Ungulata. 31e6i1b0ro 3MiHI CTOCYIOTBCS PAHTIB TaKCOHIB (HAATO pim/miapin abo pomu-
Ha/MiPO/IMHA), JACIIO0 MEHIIIOK MipOI0 — HAyKOBMX Ha3B i JIMIIIE KillbKa — YKPaiHChbKHX Ha3B. Y Cl 3MiHU aHAI3yIOTh-
sl IK YTOYHEHHS 10 KOHTPOJIBHOTO CIIMCKY, 3aTBEPKEHOr0 YKpaiHCHKUM Tepiosoriuaum ToBapuctBoM (YTT) i omy-
omixoBanoro 2012 poxy y «Bicuuky HHIIM» sik 6a3oBiit ycranoi YTT. 3okpema, y 1iii myOmikaiii BU3HA€ThCS pea-
JIBHICTH SIK TaKCOHIB 1 NMpaBHJIbHICTh BUKOPUCTaHHs HAyKOBHX BHIOBHX HasB Spalax graecus, Spalax arenarius,
Apodemus (Sylvaemus) tauricus, Myotis aurascens; ykpaiHCbKHUX BEpHAKyJSIpHUX Ha3B «rincyr» (mias Hypsugo) i
«caifra» (w1 Saiga); HaykoBux pomoux Hazs Myodes (xopuist) i Alexandromys (wamapka); pOAHHHOTO PaHIy J{OB-
rokpunosux (Miniopteridae); HaykoBy Ha3By mist xoM'siuka ciporo 3amumero (Cricetulus migratorius). [puitmaeTsest
Ha MIJACTaBI HOBUX MyOmiKaliil 1 TeHAEHIH po3BUTKY kiacubikaiiii: 1) HOBe po3yMiHHS OOCSry Ta Ha3BH BHIY
Spermophilus planicola (xoBpax cipwuii), a Takox Buxy Pipistrellus lepidus (retormp GimocMyruit); miATBepIKCHHS
POIMHHOTO CTAaTyCy MHIIIBKOBHMX, OJJHAK i3 HOBOIO HAyKOBOIO Ha3BOI Sminthidae; KOpeKTHICTP HAyKOBHX Ha3B
Neogale vison (Bizou piukosnit), Ovis gmelini (MydioH); 2) yrodHeHHs! yKPAIHCHKOI BEPHAKY/ISIPHOI HAa3BH «MOJOCO-
Bi» s Molossidae; 3) pin uytpis (Myocastor) Bigaeceno mo poaunu meruHuesux (Echimyidae), a poau momiBok
(Microtus), mopuup (Myodes) i urypis (Arvicola) — mo poaunu xom'sikoBux (Cricetidae); 4) 3HUKEHHsI paHTiB KiJIbKOX
TaKCcOHiB, 30kpeMa Arvicolidae mo migpoamuu Arvicolinae (B mexax Cricetidae), Allactagidae mo migpoanHn
Allactaginae (y cknani ponuan Dipodidae), Terricola mo mizpoay B Mexax poay Microtus (s. I.), Bison mo migpoay B
Mexax poay Bos (3Bigku 3y6p — Bo0S bonasus), 5) 30epexenust pomoBoro panry Sylvaemus na piBHi 3 pomom
Apodemus. Po3risiHyTO TeHACHILIT MOJANBIINX 3MiH KOHTPOJIBHHUX CIIHCKIB i MOTpeOH y3ro/UKeHHs 3 6a30BUMH KOHT-
POJIBHIMH CIICKaMH i afanTanii «TeMaTHYHHUX) CIIUCKIB, TAKUX, K «YCPBOHI CIHCKM» HAIiOHAIBHOrO ab0 perioHa-
JIBHOTO PIBHIB, CIIUCKH MHCJIUBCHKOI (DayHU, CIIUCKK BHIIB y J0JAaTKaxX 10 pisHUX MikHapoauux yrox (Hamp. SITES,
Bern Convention, EUROBATS Tomio).



Theriologia Ukrainica, 19 (2020): pegpepamu cmameii 159

KnwouoBi ciioBa: ccaBlli, TAKCOHOMIYHA PEBi3isi, HOMEHKJIATypa, 010pi3HOMAaHITTs, YKpaiHa.

Anpeca nans 3B’s3ky: Irop 3aropomniok; HamionampHuii HaykoBo-mipupomauunii myseir, HAH VYkpainu;
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BunoBuii ckiaag mikpomamaliii ocHoBHHX OioTomiB oxosmmubs cMT Kosomak (XapkiBmmua). — O. MapkoBs-
cbKka. — JlociipKeHHs BUAOBOTO CKiaay Ta 0ioTonmHuX npedepeHiii apiObHuX ccaBUiB B OKOJMILIX cMT Komomax
MIPOBOAMJIM Ha MPOTs3i 4OTUPBOX pokiB (2017-2020 pp.). 3a nepioa gocimKeHHs O0ya0 BUSIBICHO 9 BU/IB MHUILIONOIi-
OHUX I'pU3YHIB Ta TPU BHUAU KOMAaXOiJHHUX. 3 TEOPETHYHO OYiKYBaHUX BMJIB, IKi BXKE BIZIOMI JUIS L(bOTO paiioHy, HE
TpaNINCA XOM SIYOK CipHii, HOPHK IiJ3eMHHIA Ta manapka cubipcbka. B oxomuax cmt Konomak nocnimxero 11 6i-
OTOIIB B MEXaxX KJICHOBO-JIUIIOBOI JIOPOBH, arpoleHo3iB, CyXOIiIbHIX Ta 3aIUIaBHUX JIyKiB, PO3TAILIOBAHHX 110 Oepe-
raM CTaBy Ta B sIpyro-0ankosiit cucremi. [lepmuii pik JOCIIIKeHb PHUIAB Ha Pik BUCOKOT yncenbHocTi (2017 p.) i To-
1l Bigpasy Oyino 3adikcoBaHo 9 BUIB, ajle HEUUCICHHI BUIH, TaKi K O103yOKka Masa, MiuIs Maja Ta MUILKA JIy4Ha,
OylM BUSBIICHI B POKH 3 HEBEIMKOIO BITHOCHOIO YHCEINIBHICTIO IpiOHMX ccaBLiB. JIo MOCTIHHO JNOMIHYIOYHX BUIIB Y
BIZIZIOBaX MOXKHA BITHECTU HOPHUIIIO PY/Ly, MHIIAKA )KOBTOIPYI0r0 Ta MHIIAKA ypaIbChbKOro. 3a pe3ysbTaTaMH BilIOBY
2017 p. BUABHBCS POKOM BHCOKOI BiJHOCHOI 4HCeNbHOCTI ApiOHMX ccaBuiB, 2018 p. — wmiHimansHoi, 2019 Ta
2020 pp. — cepenHboi BiJHOCHOI 4MCENbHOCTI. B micoBux 0ioTomax 3a mepiof AoCHimkeHHs 3aikcoBaHO 6 BHIIB
(KUTHHK TACHCTHIA, MHUIIAK YKOBTOTPYIHH, MHUIIAK yPaIbChKHi, HOPUILI PyIa, MiIWIls 3BUYAliHA Ta COHS JICOBa), B
€KOTOHaX 3 3alUIaBHUMH OioTomamu — 8 BHU/IB (KUTHHK MACHUCTHH, MUIIAK €BPONEHCHKUN, MHIIIAK YPalIbChbKHUiA, MU-
Il1a XaTHsI, MHILKA JTy4Ha, HOPUILLI Py/a, HOJiBKa JTy4Ha Ta MIAUL 3BHYaiiHa), TakoK 4 BUIM (MHUIIA XaTHS, MULIAK €B-
PONEHCHKMIA, MUILIAK YPaJIbChKHI Ta MOJIBKA JIyYHa) TPAIUIAETHCS HEMOAAIIK JIIOACHKUX caaud. 3aranom, 10 6ioTomiB
3 HaWOLIBIIMM BHJOBHM PI3HOMAHITTSIM Ta KUIBKICTIO BiJJIOBICHUX OCOOMH HAaJleXaTh €KOTOHH CYXOJUJIbHHX Ta 3a-
IUTaBHUX JIyK. B pOKH BUCOKOT YKMCENBHOCTI 30UIBIIYEThCS K PI3HOMAHITTS BUIB, TaK 1 KUIBKICTH 3JI0BJICHUX OCOOUH
B 1i0pOoBi Ta B €KOTOHaX MOOIM3Y BOAOIM. BapTto Bif3HaumTH, 110 Ha BuUpyOwi 3a aBa poku (2019-2020 pp.) mume
BiiTKY 2020 poKy Tpamuiacsi HOpHL pyaa, 10 TOro TaM He OyJIo 3apeecTpoBaHO JKOJHOI OCOOMHH, X04a Ha il Mic-
LIEBOCTI CIIOCTEPIraeThCs AOBOJI IIUIbHUNA Oyp’SSHUCTHI TpaB’sIHUI MOKPUB Ta MOJCKYAU BiJpIC YarapHUKOBHH sIPYC,
TaKoXk BUpyOKa oToueHa 3 ycix O0kiB 1i6poBOIO.

KnwouoBi crmoBa: apiOHI ccaBili, BiIHOCHA YHCENBHICTh, Oi0TOMHA MpedepeHLlis, BUIOBUN CKIIaj, OaraTopiuHuUi
MOHITOPHUHT.

Anpeca ans 3B’s3ky: Okcana MapkoBcbka; XapkiBcbkuil HaiioHanbHHE yHiBepcuTeT imeni B. H. KapasiHa,
ITinota CoGoxu 4, Xapkis, 61022 Vkpaina; e-mail: ksenia.markovskaia@gmail.com; orcid: 0000-0002-2573-4524

Theriologia Ukrainica, 20 (2020): 39-45

Besinki TpaBoigHi B 00MeskeHHX eKOCHCTeMaX: OIiHKAa BOJHMX JKepeJ 32 NMOCTIHHUMH CTeXKKaMH Ha Koci
Buprouuii octpiB. — M. IToa3uk. — Ilomynsinist TBapuH, 10 MOCTIIHO MPOKUBAE Ha MEBHIi TepUTOPIl HE TINBKU
MIPUCTOCOBYETHCS 0 YMOB HAaBKOJHIIHBOTO CEPEIOBHINA, alie 3MIHIOE HOro BHACTINOK CBO€i mismbHOCTI. IlocTiliHe
nepeMillleHHs TBAPUH MiX IiHHAMH PECypcaMy Ha TEBHil TepUTOpil YTBOPIOE CHCTEMy MOCTiliHMX Tpor. IX moci-
JOKSHHSI € LIHHUM JDKepeioM iH(popMalil /Ut BUPIIISHHS 3a1a4 CIIPSIMOBAHOTO (OpMYyBaHHSI €KOCHCTEM, OpraHizaii
OXOPOHH Ta PAaI[iOHAILHOTO BUKOPHCTaHHS TepUTOpii. TepUTOpis HAIIOTO MOCHTiKEHHST — Buprodnii ocTpiB € KOCO0
HAMHUBHOTO THITY 3 ITICKy Ta 4epenairHuky. OCTpiB BKpHBA€ pi3HOMaHITHA BOJHO-OOJIOTSHA, JIydHa Ta CTENOBa POC-
JIMHHICTb, HasBHA JIUISTHKA WITY4HOro Jiicy. IIpupoaHni mxepena npicHoi Boau — BiacyTHi. 3 1950-x pokiB TyT MemI-
KalOTh JIeKiJIbKa BUJIIB BEIUKHX TPAaBOIIHUX: OIArOpOIHI OJNICHI, JIaHi, KyJaHH Ta 31u4aBini koHi. [l 3abe3mneueHHs
TBapyH MPICHOIO BOJOIO B TYT OYJIM CTBOPEHI IITY4HI BOJOWMH. 3 METOK BH3HAYCHHS IHTEHCUBHOCTI BUKOPUCTAHHS
BOJIONOIB Kocu Buprounii ocTpiB, HaMK NPOBEZICHA iX OILiHKA HAa OCHOBI aHaJIi3y CHCTEMH ITOCTIHHMX CTeXOK. B poboTi
BUKOpPUCTaHi MaTepianu 3i0pani B 2014-2018 pp. mix yac noaboBUX JOCIIIKEHb Ta CYIyTHUKOBI 300paXKeHHs MicIie-
BoOCTi. B mepiox mocnmimkeHHs 3arajibHa YHCENIbHICTh KOMMMUTHUX KOIUBajach B Mexax 2700-3400 ocobun. J{ns oiHKu
IHTEeHCHBHOCTI BUKOPHUCTAHHS BOJOMOIB BU3HAYATIH KITBKICTh Ta HAMIPSM MOCTIHHUX CTEXOK, OIL[IHIOBAJIM BiJICTAHb 10
IHIIKX JPKEpell, MiCLlb CXOBHIL a00 KOPMOBUX PECypCiB, MIKpOpebed Ta KIiMaTUUHI 0COOIMBOCTI, aHTPOIIOTeHHI (a-
kropu. Jani 3i06pani m1s 31 mry4Horo jukepena. 3’sSCOBaHO, IO MOCTiHHI CTEKKHA MOXYTh HOIIHPIOBATUCS BiJl JKe-
pena y 25 nampsmkax. [IpoTte yacriilie BOHM CKOHIIEHTPOBAHI B MIBHIYHOMY Ta MiBHIYHO-CXiTHOMY HampsiMkax. Lle
IIOB’53aHO 3 PO3TAIlyBaHHSIM Ha MIBHOYI HAWOUIBII 3aXUILEHOT BiJ] IOTOJJHUX YMOB TEPUTOPIi OCTPOBAa — OUEPETSIHUX
3apocTelt Ta Pi3HOMaHITTAM IOKMBHHUX KOpMiB. Bin y30epexoks nuMaHy Ha MiBHOYI 0 HaHOIIDKUMX JUKEpel MpicHOT
Bozu 2,53 kM. Bijl BOIONIOIO TPOIM PO3XOJIATHCS B CEPEHBOMY Ha 3,4 kM2 AHAli3 CUCTEMH CTEXOK MOKA3aB, IO
45 % BOIONOIB IHTEHCUBHO BUKOPHCTOBYIOTHCSI KOIUTHUMH, 22 % — HE MArOTh CIifliB MOCTIHHOTO BUKOPUCTAHHSI.

Kno4oBi cioBa: Beluki TpaBOifHI, CTEXKH, Koca buprounii ocTpiB, HoBeAIHKA TBApHH.

Anpeca nas 3B’s3ky: Mapis Ilonsuk; 3anopispkuil HauioHadbHMH yHiBepcuter; Byn. [oross, 62; e-mail:
polzikm@gmail.com; orcid: 0000-0002-5403-0542
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IMakan 3Buuaiinmii (Canis aureus) y HauniomaabHomy mnpupogHomy mapky «Ty3miBebki aummanm». —
I. PyceB. — HaBeneHi naHi oo mosiBU, IPOCTOPOBOTO PO3IOALLY Ta OCOOIMBOCTI €KOJIOTII IIakana 3BUYAiHOTO Y
MIPUPOJHUX EKOCHCTEMAX HAI[IOHATBHOTO MpUpoAHOro napky «Ty3miBchki mumanny. Buznaueno npuOIn3Huii KibKi-
CHHIA CKJIaJ] IIUX TBapWH, a TAKOX HaJlaHa OI[IHKA BIUIMBY IIaKajia 3BUYailHOTrO Ha MicueBy ¢ayHy. 3a 20 pokiB 3 TOro
yacy, KOsl OyJIu 3apeecTpoBaHi Iepli Makaay Ha y30epexoki Ykpaincpkoro IIpnaopHOMOp’si, MOXKHA KOHCTATyBaTH,
1o Imaxai 1o0pe ocBoies B mpupoaaux ekocucremax HIIIT «TysmiBebki mumanmy. 1 Mboro BULY XmxakiB B Ilap-
Ky Ha CTENOBHX JISTHKaX, IPUYOPHOMOPCHKOMY IEpECHITy Ta ITy4HOMY JlebeniBcbkoMy Jici, HassBHI XOpOLIi 3aXHC-
HI Ta KOPMOBI YMOBH. [l BUBEJICHHS LIYLIEHAT, OKPIM BIAKPUTUX HPHUPOIHUX OIOTOMIB, OCOOIUBO OYEPETIHHUX 3apPOC-
Tei BOIHO-OOJIOTHUX yrifb, XMu3y B JlebeniBcbKoMy JIiCy, IIaKal BUKOPUCTOBYE BUPHUTI HUM camuM Hopi. Ha tepu-
Topii [lapky B faHuii yac MPOCTOPOBO PO3MIILIEHO HE MEHIIE I1SITH TEPUTOPIiaNbHUX YrpynoBaHp miakana. KinbkicTe
BHBOJIKIB 1 pO3MipiB 3rpaii makana (IyKTYIO€ B 3aJI€)KHOCTI BiJl KJTIMATHYHAX YMOB POKY Ta PiBHS BOJIH B JIMMaHax,
1110 00YMOBJIIOE TOCTYIHICTh DXKI Ta XapakTep HoJroBaHHA. YuCenpHICTh akana Ha Tepurtopil [Tapky Ta ioro npuer-
nux Tepuropii y 2020 pormi Oyna BUINA HiX B Iepiof, KOJIM piBeHb BOAM B JIMMaHax OyB BHIIMIL, TOOTO, BHINE HiX
5 pokiB ToMmy, i csarana 6insg 150 ocobun. LlinbHicTs Hacenenus maxana B [lapky He Oinbim 10 ocobun na 1000 ra.
Ipotsarom n’sitit pokiB crioctepeskerb 3 2015 mo 2020 pp. YKceNbHICTD IaKana He3HAYHO 3POCTaia 3aB/SIKH PO3ILIH-
penHIo cyxoznony Ty3nmiBCbKHX JIMMaHIB, Jie paHime OyJiu MIJTMHU, a TAaKOX 3aBJsSKU 3pOCTAHHIO ILIOMII MIl[aHOTO Iie-
pecuIry i TOCTYIHOCTI BCiX OCTPIBHUX CHCTEM, Ha SIKMX PAHIIIE THI3HINCh NTAXU | TAKUM YHHOM 3POCTAHHIO IUIOLII
yTifb, MPUBaOIMBUX JUIsl TOIOBaHHS miakaniB. Ha tepuropii [lapky He crmoctepiraerbcs piska TEHICHLIS 10 POCTY
YHUCEBHOCTI Il1aKana 3BMYaiHOro. AJie, 3Ba)Kalouu Ha MMOBIPHICTb 3aXBOPIOBAHHS Ta PO3MOBCIOUKEHHS CKa3y LIMM
BHUJIOM XIDKaKiB, HA OKPEMUX PEKpealliifHuX AUIHKAaX IOTPiOHO BHKOPHCTOBYBATH aHTHUPAOiYHy BAaKIMHY I IEPO-
pajbHOI iMyHi3aLii M’SICOIAHMX TBapUH MPOTH CKazy, 1o 1 Oyio 3pobieno B BepecHi 2020 poky Ha ainsHui [Tapky B
ypouniii «JleGeniBChbKHA JIiCH.

KniodoBi cnoBa: HauioHalbHIH npupomHuil mapk, «Ty3miBCbKi JIMMaHK», LIAKaJl, PO3MHOKEHHS, YUCENIbHICTD,
IJIBHICTG.

Anpeca nns 3B’a3ky: IBan Pyces; HamioHansHuit npupoanuii napk «Ty3miBebki aumanuy, 2, Bya1. [lapTusanceka,
Tarap6ynapu, Onecbka o6aactb, 68100 Ykpaiuna; e-mail: rusevivan@ukr.net; orcid: 0000-0003-4993-3672
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I'eneTuyHe pizHOMaHITTS BijbHOI nomyisiuii koneii Ip:keBajibcbkoro B YopHoOMIbLChKill 30HH Biuy KeHHsS. —
E. E. Xeiinoposa, K. B. I'omean, M. E. Hukudopos, A. B. IlInak, B. Y. JomopoBchkuii, M. C. llIkBups,
I1. ILnixTuur, 1. Bizai, 1. O. BumneBcbkuii, €. b. SIkoBaeB. — L5 pobota cripsiMoBaHa Ha OLIHKY TeHETHYHOT pi-
3HOMaHITHOCTI, TEHETHYHOTO CTaTyCy 1 CTyHeHs riOpuam3aiii 3 JOMAalIHbOK KOHEM y BUIBHIM MOMyIsii KOHeH
[pkeBanbCbKOro B yMOBaxX IMPUPOJHOI cBOOOAM Ha TepUTOpii 30HM BiguyskeHHs HYopHoOmnbebkoi AEC B Mexax bi-
nopyci Ta Ykpainu. O6car Bubipku ckiaB 12 ocobus (10 3 binopyci ta 2 3 Ykpainu). Sk reHeTH4HI MapkepH AJIs BH-
BUYCHHS TEHETHYHOTO CTaTycy momyJsiiii koHei [Ip:keBanbcbkoro BuOpano Mikpocarenit (n = 10), pekoMeH0BaHi
MiXXHapOIHUM TOBapUCTBOM reHeTuku TBapuH (ISAG) juis mocnimKeHHs TeHeTHYHOI Pi3HOMAHITHOCTI i poJoBOAY
KoHei. B pe3ynbrari oTpUMaHuX JaHHX (parMEHTHOTO aHali3y Ha 0a3i BUKOPHUCTAHOI MIKpOCATEITHOI MaHeli BCTa-
HOBIICHO, IO JBi ocoOuHU 3 binopyci He HecyTh anenbHHUX BapiaHTIiB, XapakTepHHUX 111 KoHs [IpxxeBambebkoro. s
OLIBIIOCTI IHIIKX JOCTIKEHUX OCOOMH KOHs [IpikeBabChbKOTO BiI3HAYEHO MPHCYTHICTH JIarHOCTHYHO I[IHHUX alie-
JIbHUX BapiaHTiB. AHaJi3 Ha HAasBHICTh B JeMorpadiuHiil icropii qociimpkenoi nomysuii koner IIp)xeBanbcbkoro 03-
HAK Pi3KOr0 3HIKEHHS YHUCEIBbHOCTI He BUABIICHO. Po3risiHyTa nomysnsis koHel IIpikeBabCbKOro Ma€ reTeporeHHy
TeHETHYHY CTPYKTYpY 3 HasBHICTIO 03HaK iHOpuauHry (0,21 %) i XxapakTepu3yeTbCs IOMIPHUM PiBHEM T'€HETHYHOTO
pisHoManitTs (He = 0,63) i anensHoro Gararcrsa (5,15), Mae 16 yHiKanbHUX aJeliB 3a JBOMa MIKpOCATEIITHUMH JIO-
KycaMmH 1 IiHHI ajneni 3a jokycamu HMS3 i HMS7 (46,4 1 67,9 % cneundiuanx ams koreil [Ip>keBanbchKoro anenei
BiAnoBinHO). OIiHKa HASBHOCTI TeHETHYHOI CTPYKTYPOBAHOCTI IIPOBOAMIACS 32 JIOIOMOIOI0 0aieCiBCHKOTO aHAMi3y i
(akroproro ananizy Bixnosigaocti (FCA). baiteciBebkuit anaii3 i pakTOpHHUiT aHaNi3 BIAMOBIAHOCTI MOKAa3aln HasB-
HICTh BHYTPIIIHBO-NOMYJISILIIHOrO T€HETUYHOTO MiJAPO3Aily i o0cTexkeHol momysuii. bepyuun 1o yBaru orpumai
MOKa3HUKU F'€HETHYHOTO PI3HOMAHITTS, MOKHA TOBOPUTH IIPO BiZIHOCHO CIIPUSITIIUBHI cTaTyC KOHeH [IpxeBanbebkoro
B 30Hi1 BiguyxeHHs YAEC 3 XopommM HOTEHNIaIoM UL TPUBAJIOrO iCHYBAaHHS HOMYANIl BULY B JUKii mpupoai. 3
METOI0 MiHiMi3awii edekTiB IHOPUAUHTY 1 PH3UKY 3HMKECHHSI TeHETUYHOI PI3HOMAHITHOCTI B AaHIi MOMyALii KOHEH
[pxeBanbChKOTO, a TAKOK JJIsl MiIBUIECHHS [IIHHOCTI Li€l BUTbHOI IpynH AJis 30epekeHHs] TeHO(GOH/Iy BUAY B LILIIOMY,
HEeoOXiZHO MPOBECTH JeTaIbHUN MEeHETHYHUI MOHITOPHHI CTaHy IIOTOJIB'S, a TAKOX PO3POOUTH perioHalbHUN IIaH
YIpaBIIiHHS MOMYJISILIER0, BKIFOYAIOYHU 3aX0/IH, SKi OyyTh MIHIMI3yBaTH MOKJIMBICTh MOAAJBIIOI TIOPUIN3ALIIT JUKUX
KOHeH 3i CBIHCHKUMH.

Knwouosi cnosa: Kinp [IpxeBanbcbkoro, YopHOOMIBECHKA 30HA BiUyKEHHS, MiKpPOCATENiTH, TeHETHYHA CTPYKTY-
pa.

Anpeca ans 3B s3ky: A. B. llInak; HaykoBo-Bupoouuunii ientp HAH Binopyci 3 6iopecypcis; Byn. Akamemiu-
Ha, 27, MiHcek, 220072 Pecniy6uika binopyce; e-mail: shpak.dvergr@gmail.com, orcid: 0000-0002-0563-9271
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Mumonoaioni rpusynn ypounina Yeppone (JIHicTpoBchbkHii KaHBIOH): 0c00JMBOCTI BHIOBOI0 CKJaay Ta
cTpyKkTypH yrpynoanb. — O. IlITuk, 3. Mamuyp. — IIpoBeneHO aHami3 yrpynoBaHb MHIIONOIIOHHX IPU3YHIB
HartionaneHOro mpupoaHoro mapky «JlHICTpOBChKHI KaHBHOH» Ha TpuUKIaai ypoumina YepBore. OmpaiboBaHo pe-
3ynbTati fociimpkeHb 3a 20172018 pp. (niTHi Ta ocinHi 00ikK), npoBeaeHux y 4 6iotonmax HIIII. s mocmimkeHHs
(hayHH MHIIONOAIOHMX TPU3YHIB MM 3aCTOCYBAJIM METOJMKY OOJIIKY HACTKO-JiHISIMHM, BUKOPHCTOBYIOUH KUBOJIOBKU
(habpuuHOro 3paska. 3riJJHO 3 METOAUKOIO, MACTKH PO3CTABIISUIN B MEXaxX OJHOPIAHOro GioTomy i 3aKiiagain YOTUPU
npoOHi ainsHKU. bioTonu, Ha sikux OyJIM MPOBEAEHI TOCTiIKeHHs KiacudikoBaHi 3rifmHO 3 HarlioHaapHUM KaTanorom
6ioToniB Ykpainu. BugoBuit ckian MUIIONOAIOHUX TPU3YHIB BUBYAIM B MEXaX YOTHPbOX OioTomi modnusy Jxypu-
HCBKOT'0 BOZIOCIay: y IpaboBOMY Ta COCHOBOMY JIiCax, y 3aIlUIaBHil fuisHIi piuku JkypuH Ta Ha nacosuiui. [1ix yac
JIOCIDKEHHS (hayHU MHIIONOAIOHUX I'PU3YHIB BiioBwin 75 ocobun npotsirom 800 mactko-aHiB. BeranoieHo, 1o
Ha JIOCHIKYBaHIi TepUTOpii HApaxoByeThCss 6 BHIIB MHUIIONOAIOHMX rpusyHiB: Sylvaemus tauricus L., Sylvaemus
sylvaticus L., Apodemus agrarius Pallas, Micromys minutus L., Myodes glareolus Schreber Ta Microtus arvalis Pallas.
Haiinommpenimmm BugoM Mummonoaiouux rpusyHis € Sylvaemus tauricus — 23 oco6utu (31 %). Yacrka TparisiHHs
inmmx BuIiB € Taka: Apodemus agrarius (28 %), Sylvaemus sylvaticus (17%), Myodes glareolus (16%), Microtus
arvalis (7 %), Micromys minutus (1 %). YncenpHiCTh TBAPUH BIIITKY € HIDKYO0, HIK BOCCHH, 110, HMOBIPHO CIIPHYH-
HEHO aHTPOIIOr€HHUM THCKOM, MPUCYTHIM Ha JAOCHTIpKyBaHii Teputopii. TakoX MU BUBYAIH CTATEBOBIKOBY CTPYKTY-
Py YrpyIoBaHb MHIIONONIOHUX rpu3yHiB. Bussumy, mo 40 3 75 ocobuH Gyiu 9o10Bivoi crati, a 35 0c0OHH — KiHO-
4o1. Kpim Toro 63 ocobunu 0ynu gopociaumu (ad.), a 12 — roBeHibHUMHE (juv.), TOOTO MOnoguMH. [I1s1 y3aranbHEeHHS
OTPUMaHMX JaHUM 3pOOMIH MPOPaxyHOK ocobuH Ha 100 macTko-AHIB i BUSIBIIM, 1110 3HAYCHHS KOJMBAIOTHCS B MEXKaX
B Maitke 3 ocobun/100 m.x. (it Bumy Sylvaemus tauricus) mo 0,125 oc/100 m.a. (uist HaffMEHIT YUCENTBHOTO BULY
Micromys minutus). BizHOCHO HeBenMKe BHAOBE PI3HOMAHITTS MOSCHIOEMO MAJIOK IUIOIIEI0 «OCTPOBIBY» (OKpEMOi
IO 3 NPUOJIM3HO OJHAKOBMM NaHAmadToM) Ta cuiabHO (parmMeHroBanoro Tepurtopiero HIII «/HicTpoBChKHii Ka-
HBHOHY.

KnwouoBi cnoBa: mumonoaioHi rpusynu, [puanictep’s, tepiodayna, HII «/{HicTpOBChKHI KAHBHOHY.

Anpeca nns 3B a3ky: O. ltuk; JIpBiBchKHii HalliOHABHUI yHIBepcuTeT iMeHi IBana dpanka; Byn. ['pymieBcbko-
ro, 4, JIbBiB, 79005 Ykpaina; e-mail: olyal235@ukr.net; orcid: 0000-0002-2913-5609
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Kypranuesa muma (Mus spicilegus) na 3axignomy Ioginai: excnancis Ha jgiBoGepexcki Juicrpa. — O. Bikup-
yak. — OmucaHo HOBI 3HaXiIKU MU KypraHIeBoi Ha JliBoOepesoki [AHicTpa y Mexxupiuui doro nputok JkypuHa Ha
Hiunasu (YoptkiBehkuii paiton Teprominechkoi 06:1.). Hasericts Mus spicilegus BcranoBmroBagach Ha OCHOBI 3HaXi-
JIOK IPUTAMaHHUX JUIS LIbOTO BHJLY 3amaciB KOpMiIB y GopMi XapaKTepHUX KypraH4MKiB, sIKi JIETKO BUSIBUTH Ha Miclie-
BOCTI 1 IKi OJJHO3HAYHO IiarHOCTYIOThCA. J[0 yBaru Opaiics sk IOOAMHOKI KypraH4MKH Tak i iX ckym4eHHs. Bkazano
Ha 0cOOIMBOCTI OIOTOMHOTO po3HoaiTy, GopMyBaHHS KOPMOBHX 3alaciB Ta poii y TPO(IiYHHUX JaHIIOrax JaHOTO BUIY
B YMOBaXx JOCIIKYBaHOTO perioHy. Mullla KypraHieBa — OJIWH 3 He0araTb0X BH/IB I'PU3YHIB, HIO MiTPHUMYIOTh BH-
COKY YHCENBHICTh 32 YMOB IHTEHCHBHOI'O BEJICHHsI CUILCBKOTO IOCIOAApCTBA, IO Iependadae KiibKapa3oBuil BOpo-
JIOBXK POKY MEXaHIYHUI 00poOITOK IPYHTY Ta 3HAYHHUI piBEeHb BUKOPUCTAHHS XiIMIYHUX 3ac00iB. Ha mommpenHs Buny,
IO JOCTiMXKYy€EThCs, BILIMBAIOTH HacaMIepes] ABa (PakTOpH: piBeHb arpOTEXHIKH BEAEHHS CLIBCHKOTOCIIOAAPCHKOTO
BHUPOOHHIITBA (0OPOOITKY plLT Ta AOTJISALY 3a MOCIBaMH, SIKICTh 30MpaibHUX pOOIT) Ta BiAai b Bif JAUISHOK, IO HE
00po0IsIIOThCS. 3a3BHUall KypraHLeBa MHUILA 3aCeNI0€ CUILCBKOIOCTIONAPCHKI YTiisl 3 HU3bKUM PiBHEM arpoKyJIbTypH
(MiHIMaJIbHA XiMi3alis Ta MexaHiuHuil 00poObiTok rpyHTy). Lle 3emi, 10 BuAiIEH Ul BeJEHHsS 0COOMCTOrO Minco0-
HOro rocnozaapctBa (ropoan) abo depmepcbkoro rocmomapcrBa. Ha Takux yriansx migBHileHa 3a0yp’sHEHICTh Ta
BTpaTH YpOXKalo Mijl 4ac KHUB, 110 CTBOPIOE OaraTy kopMoBy 0a3y. ITicist 30MpaHHs ypoixKalo Taki YriJyist K MpaBHIIO
JIOBTO HE 3a3HAIOTH OTEpalliif 3 MEXaHIYHOTO 0OpOOITKY I'PyHTY. Y CTaTTi IOKa3aHO IO 3aCEJICHHS OPHUX 3eMENb BiJl-
OyBa€eThCsI i3 IPUPOTHUX YU IHIINX HEOOPOOIIOBAHKX IIISTHOK, /ie 30epiratoThes sapa momyisiiid. Bocenu 3a cripusit-
JIUBHX YMOB, 110 BU3HAUYCHI BUIIE, IPUPICT HOMYJIALIH MEPEKOYOBYE HA CyMiXKHI 00pOOIIOBaHI AUISHKH, ¢ (hopMy-
I0Th 3UMOBI KOPMOBI 3aracu y BUIJII XapaKTepHUX KypraHuukiB. Ha Belqnmkux 3a IUIomero mociBax MOHOKYJBTYD,
0 00pOOIISAIOTECS BEIMKUMU arpodipMaMu, KypraHduky sK IIPaBUIIO BifCYTHIi. PiBeHb arpoTeXHIYHOro Mmpecy Ha Of-
Hy # Ty > IUIOLIy KOIMBA€EThCA BiJ pOKY A0 poky. lle crpuduHIoe 9acoBy HecTaOlIbHICTh HOSBH KypraHUMKiB. BoHn
3HHUKAIOTh TaM, 1€ AaHTPOIIOTC€HHUH BIUIUB 3HOBY CTaB 3HAYHHM 1 3 MBILAIOTHCA y MiCLSX, ¢ OylI0 HOro mociabiaeHHs.
[okaszaHa poJib MUIIII KypraHieBoi y Tpo(hiuHUX JAHIForax Ta y miTpUMaHHi 010pi3HOMaHITHOCTI PErioHy.

KnrouoBi cinoBa: muma Kypraniesa, Mus spicilegus, ekcriancis, kopmoBi 3amacu, 6iotoru, [IpugnicTep’s.

Anpeca ans 38’ sa3ky: O. Bikupuak; HIIIT «/{HicTpoBChKHii KaHbiiOHY», Byn. Ctenana baunepu, 56, M. 3animmkuy,
TepHorinbebka 0041., 48601 Vkpaina; e-mail: ol_vikirchak@ukr.net; orcid: 0000-0002-2683-9213
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MumiBka miBxenna Sicista loriger (Dipodoidea) 8 Kpumy: moummpenssi, oceuina, ce30HHA aKTHBHICTh, Ymce-
JabHicTh. — L. €BcTad)’eB. — MuniiBka miBJIeHHA — PiAKICHUI 1 HeUHCICHHUH BUJ OpiOHUX ccaBLiB dayHu Kpum-
cpKoro miBocTpora. [Iporsirom XX cT. WIILIO MOCTYOBE CKOpoueHHs ii apeany. CrioyaTky MUILIIBKA MMiBJCHHA 3aiiMana
MIPAaKTUYHO BCIO TEPUTOPIIO CTEMOBOro U nepearipuoro Kpumy, a mo mipi CKOpoUeHHs IUIOLII [ITHHHUX, HE OPaHHUX Ta
HE 3aHSATHX IiJl CUIbCbKE rOCIOJAPCTBO 3eMeJb, BUJ IIEPECTaB 3yCTpidaTHCs Ha OUIbLIINA YacTHHI MiBOCTpoBa. SKuio B
CepeIHI MUHYJIOTO CTOJITTS BHJ IIE peecTpyBaBcs B 11 agMiHiCTpaTUBHUX pailoHaX, TO 3 MOYATKY HUHIIIHBOIO —
TUIBKY B TPHOX (TIPU LIbOMY B JIBOX 13 HUX BiH BKpail HEUHCIEHHHUI). Y Halll Yac MMILIIBKA MiBACHHA ICHY€ B BUIIISAIL
JIBOX 130JIbOBaHHMX MOMYJISLIN: 3aXiqHOI (TapXaHKYyTChKOI) 1 cXimHOI (Kep4eHCHKOI), PO3/IICHHX OJHA BiJ OAHOL
200-mu kinomerpaMu aHTpOHOreHHUX JanamwadTi. OOmiky IpiOHNUX CCaBLiB METOJOM IACTKO-TiHil, IpoBeeHi yi-
ponosx ocranuix 40 pokiB, Mamu obcsar 667,1 Tuc. maCTKO/HOYEH, MO JO3BOIWIO 3710BUTH 144 mumniBku. 3i0Opai
16,8 TuC. mENeTOK ByXacToi COBU J03BOJIMIM BUSBUTH KiCTKOBI PELITKU 56 €K3. MUIIIBKH. TapXaHKyTChKa MOMYJISILIis
HeduclieHHa (macTkaMu 37100yTo 12 ek3., B mejerkax ineHtudikoBano 39 eks.), a ii apean ayxxe oOMexeHuil 3a mio-
niero. Kepuencpka nomyJisitist OUTbII YkcenbHA: MacTKkaMu criiMaHo 132 muiuiBky i me 17 ocoOuH iaeHTU(IKOBaHO B
MeJIeTKax XMKHUX NTaxiB; il apean 3aiiMae Bech KepueHchbkuii miBocTpiB. [laHi MacOBUX OaraTONITHIX €Mi300TOJIOr Y-
HUX OOJIIKIB MOKa3aJH, 10 YacTKa 37100yTUX MHUILIBOK MiBAESHHUX B 3aralbHOKpUMchKoMy Macuitabi ckiana 0,21 %, a
ixHs yacTka y crenosiii 30ui — 0,29 %, npu BigHOoCcHI#H yncenbHocTi 0,03 ex3./100 nacTko-HOueH. MUIIIBKY aKTHBHI 3
CEepeIMHH KBITHS 1 IO CepeMHN JicTonaa. I1ik akTHBHOCTI IPUXOAUTHCS Ha KBITEHB KON 3400yTO 49,9 % 3BipKiB.
I3 mpUpOIHUX BOPOTiB, peabHy 3arpo3y YHCEeIbHOCTI BHIY MOKYTh HAHOCHTH: 3BHUaitHa ymcuis (Vulpes vulpes), a B
JIOKAJIbHUX MIKPOIMOMYJISILiAX MiBIEHHUX MHUINIBOK — Byxacrta coa (ASiO Otus), 0cOOJIHMBO B MEpio PO3MHOKEHHSL.
Ha namy nymKy, He AUBIISIYKCH Ha CyMapHY HHM3bKY 4HCeNbHICTh MULIiBKU B Kpumy Ta dparmenTaniio ii apeany, 3a-
IPO3U 3HUKHEHHS BUJY Ha MiBOCTPOBI (0COOIMBO KEPUEHCHKOT MOMYJIALIT) IPH HUHIIIHINA CUCTEMI Xa3siiHyBaHHsI, He-
Mae. [lnis 30epeskeHHs Momyisiiii MUIIiBKYA Ha TepuTopii Kpumy motpibHe netanbHe BUBUEHHs 1i Oioekouorii, 0co0-
JIMBO JIMiTYyI04uX (hakTopiB.

KnwouoBi cioBa: MUIIIBKA MiBACHHA, MOLIIMPEHHS, YUCETbHICT NOMYJIALI1, CE30HHA aKTUBHICTh, KpuM.

Anpeca nans 3B’sa3ky: Irop €Bcrad’eB; Kpumcpka pecnyOnikaHChbKa CaHITAPHO-EMiAEMIONOriYHA CTaHIIis
ByJ1. HaGepesxna 67, Cimpeponons, 79005 Ykpaina; e-mail: e-igo@ukr.net; orcid: 0000-0003-1586-8411
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HMommpenns Ta MinumBicTs Mumakis rpymu Sylvaemus microps & uralensis y Cxiguiii €Bponi: pparmentauis
Ta kauHu. — 1. 3aropoaniok. — Po3risiHyTO TakCOHOMIYHY icTOpif0 JTicoBHX Muieil rpymu Apodemus microps &
Sylvaemus uralensis Ta icropito po3pocTaHHs 3HAaHB HPO IXHE MOMIMPEHHs. J[Ba Ha3BaHI HOMEHH € MapKepaMH JBOX
KJIIOYOBHX €TalliB BH3HAHHS TaKCOHOMIUHOI reteporeHHocTi Sylvaemus sylvaticus (S. str.), mo ckiany sikoro ix HOBruit
yac Bkirovanu. [lepmmii 3 Hux OyB onucanuit 1952 p. 3 Llenrpanbroi €Bponu, apyruit — Ha 140 pokis panime (1818)
3 [iBnenHoro Ypaiy. OGHIBa 11l TAaKCOHH MEPESKMIN CKIaAHY TAKCOHOMIUHY iCTODIIO 1 Hapa3i BU3HaHi KoHcnenudid-
HumH. [IpoTe Mi>k HUMH € TIeBHI PO3pUBH, 30KkpeMa it reorpadivni. TyT BOHU pO3TIISIat0ThCS SK ABI TPYIH HOMYJIALH,
3axigHa (microps) ta cxigna (uralensis). IlpoBeneHo aHani3 reorpadivHoi MiHINBOCTI KIFOYOBHX AIarHOCTHYHHX 03-
HaK I[bOTO BUJY i IIOKa3aHO I{oro JOCUTH BHpa3Hy MOpQOIOridHy OXHOpPiAHICTE. B Mexkax 3aximHONANeapKTHYHHX
MOMYJIAILIN Mae Miclie BUpa3Ha KiiHalbHa MIHJIMBICTh BiJl BIJHOCHO KPYIHHUX MiBJCHHHUX 1 CXiJHUX 10 OPIOHMX MiBHI-
YHHX 1 3aXiHUX (HopM. ApeanoriyHuii aHaji3 3acBiuy€e HAsBHICTH KUTBKOX BIIHOCHO CHJIBHO 130JbOBaHUX (hparMeH-
TiB apeaity, y TOMy YHCJIi BUPa3HHUI PO3PHB apeany MiX 3axiZHUMHU GopMamu rpymu «micropsy (Llentpansna €Bpora,
baskanu i mpukapraTceki perionn) ta cxigaumu Gopmamu rpymu «uralensisy (Bix Hpuaninpos’s i [TpuGanTii Ha cxix
1o Ypany, Brouno 3 KaBkazom i Masoro Asiero). [Ipono3uiiii 111010 BU3HaHHS BUIOBOTO PiBHA AudepeHmiarii mis-
HIYHUX 1 MBACHHUX QOPM Ta BiTHECEHHs KaBKa3bKHX (opM (CiSCAUCASICUS) 10 LEeHTpalbHOEBpOMeiicbkux (MiCrops),
a kpuMcbkux (baessleri) o BepxHBOBOM3BKHX (MOSQUENSIS) € HAATO TIMOTCTHYHUMH. 3arajioM HasBHi JaHi CBiT9aTh
PO HASsBHICTH BIAMIHHOCTEH MiX 3aximHumu i cxigaumu Gopmamu Sylvaemus uralensis. HaBenerno netanbHi Bimzomo-
CTi PO KpaioBi 3HAXIAKK ABOX IPYII MOMYJIALINA — HaMGimbII cXigHi (MIBHIYHO-CXiIHI) 3HAXIJAKK TPy «MIiCrOpPS» Ta
HaiOIbII 3axiqHi 3HaXiAKK TpynH «uralensisy. Mixk HUMHM iCHye DOBOJI 3HAYHUI PO3PUB, IO OXOIUIIOE Bce BonmHo-
Moninns i 3axinxe Ta Lenrpanbue [Nomices, mpoTe 3By Ky€eThCsl Ha MiBAEHb, B HANPsAMKY 10 YopHoro mops. Ha niBaHi
IXHI apeayid, MOXKIIMBO, 3MHUKAIOThCSI, TPOTE BEpH(IKOBaHI JaHi AEMOHCTPYIOTh PO3PHB MO BChOMY MEKHPIUUI0 MiXK
piukamu Jlnictep ta Tumirys.

KnrouoBi cimoBa: rpusynu, Sylvaemus, mexi mommpeHHsi, reorpadivsa MiHIHBICTb, Gioreorpadis, €Bpora.

Anpeca nns 3B’sa3ky: Irop 3aropoguiox; HarionansHuil HaykoBo-mpupoanuuuii myseil, HAH Vkpaiuu;
ByJ1. B. Xmensuunskoro 15, Kuis, 01030 Ykpaina; e-mail: zoozag@ukr.net; orcid: 0000-0002-0523-133X
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MojenoBaHHs NOLIMPeHHs BUBIpKHU 3BU4YaiiHoi (Sciurus vulgaris) B Cxinuiii €Bpomni B yMoBax 3Minu Kiimary,
3rigHo 3i cueHapisimu HoBoro nokoJiHHs (SSP) 1o 2100 poxy. — I'. Kosiomuues, B. Ilpunarko-Joain. — B Vk-
paiHi mepiny mpoCcTOpOBY MOJEINb MOmHUpeHHs S. vulgaris 3 BUKOPUCTaHHIM T'€HEpali30BaHOTO JITHIHHOTO MOJIEIO-
BanHs (1o 2050 p.), GLM, B macmTabax Cx. €Bponu, moyanu 3yxuTtkoBysatu 3 2008—2010 poki Ha 6a3i YLIM3P
(ULRMC, KuiB). [laHe AOCHIIKEHHS € IPOJOBKEHHAM, B SKOMY BMKOPMCTAHO OCHOBHI CLI€Hapii 3MiHH KIiMaTy
MTI'E3K (IPCC). Bukopucrano marepianu oo mormuperns S. vulgaris (ta S. anomalus) i aconiifoBanux BuIiB, a Ta-
ko 6ank manux WorldClim (3 manamu 1 cumyssuismu 4-x cuenapiiB 1o 2100 poky). MonenroBaHHs moka3sajo, 1o 3a
YMOB peainizarii HaiOuIbII M'sIKOro cieHapito (i3 miaBuiLeHHsM cep. Temil. Ha 1.5 °C), 3MiHa KiliMaTy MOXe CIOpUYH-
HutH Brpaty 12 % apeany y Cxinniit €Bpori i 49 % apeany B Ykpaini. Cumyssuis apyroro cuenapito (o 1.8 °C) —
MOXJMBY BTpaty 14 % i 57 % apeany, BianmosigHo. Cumyssinii TpeTboro i yerBeproro cuenapiis (>> 2 °C), Brpaty
30 % i 41 % apeany B mexax CxinHol €Bpomnuy, i Brpary Oinbir Hix 90 % apeany B Ykpaiui. Pozymitoun, siki komoca-
JIBHI BTPaTH B €KOCUCTEMAX 1 O10pi3HOMaHITTI MOYKE CPOBOKYBATH KOKECH BIZICOTOK TaKMX 3MiH, MM HAaroJjollyeMo Ha
HEOOXiJTHOCT JOTpUMaHHs KpaiHaMy HalO1IbII aMOiTHHX 3000B's13aHb i3 HEIOMYIEHHS 3MIHYU KIIIMaTy — IIe THX, SKi
JIONOMOJKYTh BTPHMATH 3MiHY cepelHbol Temneparypu y Mexax 1.5 °C. [l mopiBHSHHS, MU 10JIaJIi IPOCTOPOBI MO-
Jiei TOMIMpPEHHs iHIIUX BHIIB, a came nepeB (ny0, Oyk, sulMHa, cocHa, Jmma, Oepesa — Quercus robur, Fagus
sylvatica, Picea abies, Pinus silvestris, Tilia cordata, Betula spp.), a Takox kynuui — Martes martes. ¥V miacymky, 10
2100 poky, cepefoBHINA iCHYBaHHS BUBIPKH 3BHYAiHOI, TaK caMo SIK i acOLifOBaHUX BHIIB, OYiKYBaHO 3MilllyBaTH-
MYTbCS IEPEBAKHO «HA MIBHIY»; JIOKAJITETH i3 ripcbkux Teputopiii KaBkasy, BiporiiHo 3a3HaBaTUMYTh (yparMeHTa-
uii. Ckopile 3a Bce, B IPUPOAL TAKUH TPEH[I 3MILIIEHHS apeajy BHBIPKH pealli3yeTbCsi HE y BUIISAIL MPsAMOI Mirparii
0COOMH caMe «Ha IIBHIY», aJle 4epe3 NPosiBU cuHaTpomisawii. Hackinbku BUTpUBAIIMM i 3aJOBITBHUM JUIS IPHPOJHBO-
ro Bigbopy € Ieit MexaHi3M, 3aINIIaeThCsl 3araakor. Tepuropii, ne 6yB ommcanmii migsua S. V. ukrainicus (Migulin,
1928), 3MiHWINCH TOKOPIHHO: JIaHAMAGTHO-EKOIOriuHI BTpaTu carnynu >> 50 %. Jlo 2100 poxy cyTTeBi 3MiHu apea-
JIiB, BIPOTiZIHO, IEMOHCTPYBATUMYTh TaKOX OyK 1 Oepesa.

KnrouoBi crmoBa: BuBipKa pyza eBpasiiiceka, Sciurus vulgaris, SDM, WorldClim, SSP, RCP, Ykpaina, Cxigna €B-
pora, 2050, 2100.

Anpeca ans 3B’s3ky: ['puropiii Komomuues; Incruryr 3oomorii im. 1. I. IlImansrayzena HAH VYkpainu;
ByJ1. B. Xmenbuunskoro 15, Kuis, 01030 Ykpaina; e-mail: gk@uncg.org.ua; orcid: https://orcid.org/0000-0002-0747-
8600
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IMopiBHsAHHS MPUPOAHOI Ta peiHTPoLYKOBaHOI momyJsuii 6adaka crenosoro (Marmota bobak) y oneunkiit
odsacri (Ykpaina). — €. Cky6ak. — CraTTst MICTUTB BiZIOMOCTI PO TOLIMPEHHS 1 YMCEeNbHICTh 0abaka Ha TEpUTO-
pii nBOX MiBHIYHUX paiioHiB JoHenpkoi obmacti — Cios’siHCBKOro Ta JlmMaHcekoro. JlociiKeHHsT TPOBOIMIN Y
2011-2020 pokax. 3aranom Oyno o6iikoBaHO 284 HOpH, 110 BITHOCATHCS 10 25 ciMeitHuX AinsHoK. HaiiGinbii moce-
neHHs1 6abaka Ha JOCIIKEHIH TepuTopii HapaxoByioTh 29 Hip. KijbKicTs Hip Ha CIMEHHHX IIISTHKaX CTAHOBUTH BiJ
1 1o 29, cepenne — 11,4. 3aranpHa yncenbHicTh 0abaka ckianae nmoHaa 100 ocobuH B JIumMaHChbKOMY paiioHi Ta mo-
Haj 20 ocobun B CnoB’sHCbKOMY paifoHi. ClIOB’sIHCbKa MOMYJIALIS € PeiHTpOAyKoBaHOIO, B 1991 poui BuIyIieHO
370 oc. 6abaxa. JInmMaHchKa MOMYJISILIs IIBHALIE 32 BCE MA€ MPUPOAHE MOXOKEHHS. OnTHMaIbHUM 0i0TONOM JUISt
Oabaka € KpeiasHi CXWiIK MiBICHHOI EKCIO3UIIil, e H0To CiMeWHI TISHKY MICTSTh HalOLIbITY KUTBKICTh Hip. [TocTiii-
Hi JKMJII HOPH PO3TAIlOBaHI B CEPEAHIH YaCTHHI CXWIIIB, 3aXHCHI HOPH B IIEPEBaXKHill OLIBIIOCT] HIXKYE IO CXUITY Ta Ha
JHi O6anok. Bei nmocenenns po3ramoBani Ha mpaBux O6eperax pidok. HaitOinbimi nocenenns 6abaxa npuypoueHi 10 0if-
HUX KPEHAsHUX Ta, pijllle, MIIaHuX IPYHTIB 3 PO3PiIKeHO0 pocauHHICTO. [Ipupoana nomysiist 6abaka B JIumanch-
KOMY paioHi JEMOHCTPY€ TEHJICHIIIIO JI0 TOBIJIBHOTO PO3CEJICHHS 1 3pOCTaHHs YMCEIBHOCTI, B TOH Yac SIK YUCEIBHICTh
PEIHTPOLYKOBaHOI MOIMYJISLiT HA0araTo MeHIIe KiAbKOCTI BUITyIIeHUX TBapHH. LiIbHICTS MPUPOAHOT MOMyJISLii JIH-
LIAETBCS JAy)KEe HU3BKOIO, € OaraTo He3aceNeHNX TePUTOPIii, MpuaaTHuX it 6abaka. [loceneHHs: MalOTh TpymnoBuit xa-
paxTep, cyuijbpHuUit apean He chopmoBanuit. Hoi mocenenns 6abaka 4acTo yTBOPIOKOTHCS Ha MiCIisIX cTapux. [lopis-
HSHO 3 PEIHTPOJYKOBAaHUMH, IPUPOJIHI TOMYJIALIT OUIbII CTIHKI, IUIBHICTD NPUPOIHOI nomyssii 6abaka TakoX BH-
me. HaitGinbiry 3arpo3y s 6abaka cTaHOBUTH OpPaKOHBEPCTBO, 0cOONINBO B Cl10B’SIHCBKOMY paiioHi. JIpyrum 3a 3Ha-
YeHHsM (DAKTOPOM € 3apOCTAaHHS CTENy YarapHMKaMH 4epe3 3MEHIIeHHs Bumacy. [loceneHHs Oabaka Ha KpeHISHHX
cTenax Maike HeYyTJIMBi 10 3MeHIeHHs Bunacy. B JIumanchkoMy paiioHi 3adikCOBaHMIT TaKOX HETAaTUBHUM BILIMB
MOXKEXK 1 pO30pIOBaHHs cXmiiB Oaok. Emi300Tii ManoiiMoOBipHi npH Takii Jaye HU3bKiil minbHOCTI 6abaka. [Tpu Ha-
JISKHIM OXOPOHI NOMyJrsLis 6abaka B perioHi Mo)ke 30€perTich Ta HaBiTh PO3LIMPUTH CBIH apeai.

KnrouoBi ciroBa: 6abak, NpUpOIHA MOIYJIALIs, pEIHTPOYKOBaHA MOIyJIsisi, JloHenbKka 001acTh.

Anpeca nns 3B sa3ky: €. Ckybak; HIIIT «Cesari [opuy»; Byn. I'yrsHceka, 281, cmT SIpoBa, Jlonenrska o6, 84432,
Vkpaina; e-mail: nppsvyatygory@gmail.com; orcid: 0000-0003-1144-4574
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BusiBjieHHs BUIB ccaBUiB 3 MPUXOBAHUM CIOCOOOM KHTTSI METOAAMH JIeMiAONTEPOJIOTiYHUX MOIBbOBHX A0CTi-
xxenb. — 1O. I'epsik, €. Xamaim. — HaBeieHO BiTOMOCTI IIPO CIIOCTEPEKEHHS HU3KH BUJIB CCABIIB 3 IPUXOBAHUM
CrocoOOM JKHUTTS Ta HIYHOK aKTHBHICTIO, 30KpeMa BOBYKIB, 3p00JICHI ITi/l YaC MPOBEACHHS MOJbOBHUX JICII IO TEPOIIO-
FYHUX JOCHIKEHb. BUKOPUCTAHHS IITYYHHUX JDKEepes CBITJIA Ta apOMaTUYHO-CMAKOBUX NPUHAJ y €HTOMOJIOTTYHUX
JIOCIIIJKEHHSX € OHUMH 3 Halpe3yJIbTaTUBHILINX METO/IB, 110 3a0e3NeuyIoTh OJepKaHHs 6araTol Ta pi3HOMAaHITHOI
exouoro-aynicriuaHoi iHGopmarii. OkpiM JIyCKOKPUIINX, HA CBITJIO Ta IIPUHA/M IPUBAOIIOETECS 0araTo iHIMX 6e3X-
pebeTHHX, HacamIiepe], KoMax. BojHoyac BenmuKi CKymdeHHs1 0e3XpeOeTHHX, 1[0 MacoBO 3JITalOThCs Ta 30iraroThes
HAa CBITJIO 1 MPHUHA/IH, SIK JIETKOJOCTYIHA TKa MPUBAOIIOITh HU3KY CCaBIB i3 HIYHOK aKTUBHICTIO, 3/1€01IBLIOTO 3 psi-
niB komaxoinHi (Soriciformes), kaxanu (Vespertilioniformes) Ta mumonoaioxi (Muriformes). Pazom 3 Tum, 1o mryu-
HHUX JDKEpeN CBITJIA il apOMaTHYHO-CMaKOBUX MPUHAI MPUBAOIIOIOTHCS HU3KA BHUIIB, SKi PIIKO TPAIUISIOTHCS Ta Be-
JIyTh TIPUXOBAHU#H CIIOCI0 XKUTTS, 30KpeMa BHIM poanHu BoBukoBux (Gliridae) — BoBuOK cipuii, const Jlicoa Ta Jiic-
KyJbKka pyna. OCTaHHIX 0 CBiTJIa, BOYECBHb, IPUBAOIIOIOTH KOMaxy. HaToMicTb, y BUNIAAKY 3 BUKOPUCTAHHSM IIpU-
HaJ|, 1715l BOBYKIB i MHIIIaKa XKOBTOIPYAOr0 HMOBIpHO NPHBAOIMBIM € came IX apoMaT i CMaK, OCKUIBKHU JUIsl HUX HEOJI-
HOPAa30BO BiJ3HAUYEHO JKUBICHHS CaMOI0 NMPUHAN00. BogHouac, sickpasi pKepena MITYy4HOTO CBITIa, BOYEBU/Ib, 3alli-
KaBJIIOIOTH i 1HIINX ccaBIliB. 30KpeMa, B TaKHUi criociO OyJiu BigMiueHi: 3a€llb, JIHC, CapHa €BPOIIEIHChKa, CBUHS JMKA, a
TaKOXK PIJKICHI: PUCh, KIiT JIICOBHH, TyIIKAaH BEJIMKHUHN 1 KaHAMOKa mmycresbHa. Ha ocHOBI MOAIOHUX CIIOCTEPEKEHb, SIK
HPHKIIAJ], HABEJEHO HEBEIUKHI OV HOBUX 3HAXiJJOK BOBUKA JIICOBOTO, 30KpeMa B paifoHax, /e Ieil BUJ] IPH3YHIB HE
BiaMiuanu, abo BigMivyanu BKpail HedacTo. ABTOpaMH BMI BiIMIUCHHWH Ha MAacTKaxX Ui JTyCKOKPHJIMX Y BHCOKOTIp'T
VYkpaincekux Kapnat (xp. YopHoropa) ta y [liBaiunomy [IpudopHomop'i, B Mexxax Opecbkoi obnacti. Takum unHOM,
TaKi CTaHAAPTHI, YaCTO BUKOPUCTOBYBAHI Y JICTIIONTEPOIOTIYHUX JOCITIIKCHHAX, METOAU 300py IOIBOBOrO MaTepia-
J1y, SIK IPUBaOIIIOBAHHS /10 IITYYHUX JUKEPEN CBITIA Ta apOMAaTHYHO-CMAKOBUX MPUHAM, MOXKYTh OyTH JOCUTh e(EeKTH-
BHUMH { Y BIJIHOLICHHI HU3KU BU/IIB CCaBIIB 13 PI3HMX TAKCOHOMIYHUX IPYII, 30KpeMa MPUXOBAHOKUBYYHUX i3 HIYHOIO
AKTUBHICTIO.

KnwouyoBi cinoBa: METOAW MOJBOBHX JICMiJONTEPOJIOTIYHUX TOCHTI/KEHb, CCaBIl, MPUXOBAHOXHBYYI BHUIH, HOBI
3HAXiJKH, BOBUKH.

Anpeca nus 3B’ sa3ky: IOpiit Iepsik; InctutyT exonorii Kapnar HAH Vkpaiunu, Byn. Kosenbuuipka 4, M. JIbBiB,
79026 Yxpaina; e-mail: yu.ger@ukr.net orcid: 0000-0002-4446-403X
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OcobauBocTi rHi3N00yAyBaHHs BHBipKH 3BH4YaitHoi (Sciurus vulgaris) B ymoax Kam’sinusi-Iloaisibcbkoro. —
M. 1. MarBees, O. C. Byyanbka. — JlocnimkeHHs1 610TOIMHOTO PO3IMOALTY, YUCEIBHOCTI Ta OCOOIMBOCTEH THI3IO-
OynyBaHHs BUBIpKH JicoBoi (Sciurus vulgaris) mpoBoamnocs 3 sxoBTHs 2016 p. mo TpaBens 2017 p. Ha Beiit Teputopii
M. Kam’stara-TToginsepkoro (XmenbHunbKa o0nacts, YKpaiHa). 3a THIIOM 3a0yJOBH Ta IEPEBHOIO POCIHHHICTIO HA
TepUTOpii MicTa OyJIM BUIIICHI HACTYIHI Oi0TOIM: OZHOMOBEPXOBOI 3a0yIOBH, 0araTonoBepxoBoi 3a0y0BH, 3Milla-
HO1 3a0yZI0BH, MApKOBa 30HA, IPOMHCIIOBA 30Ha, CMOTPHUIBKHI KaHBIHOH, CaJ0BO-TOPOIHS 30HA. ByJo 3apeecTpoBaHO
272 ruizaa (raifHa) BUBIpKM 3BHYaiiHO1, 30KpeMa, B apKoBiit 3001 — 89 rHizx (32,8 % Bix 3aranbHOI KUIBKOCTI THI3N);
y npomucitoBiit 30H — 79 THI3A (29,0 %); y 3MimaHnii 3a0ynoBi — 49 ruizx (18,0 %); y 6aratonoBepxosiii 3a0yzo-
Bi — 19 tHi3x (7,0 %); B oqHOMIOBEpXOBiii 3a0yn0Bi — 13 rHi3x (4,8 %); y camoBo-ropoHiit 301 — 12 rHizx (4,4 %);
y Cmotpuubskomy kanbiioHi — 11 rHizg (4,0 %). Ha Teputopii M. Kam’sHus-Iloainsecekoro Oyno 3apeecTpoBaHo
178 ruizpoBux TepuTOpiil BUBipKH JicoBoi. ['Hi3na Oynu 3apeectpoBani Ha 21 BunoBi aepes: yuni Tilia Sp., ocuui
Populus sp., ripkokamrrani Aesculus hippocastanum, sisopi Acer tataricum, kieHi momsoBoMy Acer campestre, B’s13i
Ulmus laevis, yepemni Prunus sp., kieni sicenonucromy Acer negundo, sumuni Picea Sp., ropici Bonocskomy Juglans
regia, rpabi Carpinus beculus, Bep6i Salix alba, axauii Robinia pseudoacacia, siceni Fraxinus excelsior, 6epesi Betula
sp., Tonoxi Populus sp., Tomoxi mipaminanehiit Populus pyramidalis, Tyi Thuja occidentalis, xieni rocrpommcromy
Acer platanoides, rremudii Gleditsia triacanthos, ny6i Quercus robur. HaiiGinbiie THi30 po3TalIOBaHO HA TOMOI IIi-
pamiganbhiii — 23,7 % Bijg 3aranbHOi KinbKocCTi THI3A, um — 19,7 %, kieni roctpomuctomy — 14,2 %, a HaiiMeHIe
Ha ripkokamTani — 0,7 %, suuai — 0,8 %. Busipka sicoBa Oyaye rHi3aa Ha Bucori Bix 3,5 M 10 23,0 M, cepeaHs BU-
COTa PO3TalllyBaHHs THi3[a CTaHOBUTH 9,3 M. OcoONIMBOCTI po3TallyBaHHS I'Hi3a BUBIPKHU 3alleXaTh BiJ BUAY JiepeBa
(HaiiBuILe CBOI I'Hi3a BUBIpKa Oy/ye Ha sICEHi, TOMOJI MipaMinajbHii, a HaifHIKYe Ha sUTHHI 1 TyT). Y OUIBIIOCTI BU-
MaJIKiB BUBiIpKa Oy/ye THi3a B MYTOBII, siKa 3a3Bu4ail ckiamaetses 3 3—4 rinok, — 50,7 % Bin 3aranbHOI KiBKOCTI
THi3], a Takoxk Ounst croBOypa — 34,9 %, nHa rinui — 12,2 % 1 mix croBOypamu nepes — 2,2 %.

KnrouoBi cioBa: BuBipKa JlicoBa, 610TONH, YHCENbHICTD, raiiHo, Kam’sHeb-T10aimbChKHii.

Anpeca ans 3B’ s3ky: Mukona Matsees; Kam’sneus-Iloainecekuii HarioHanbHUil yHiBepcuteT iM. [Bana Orien-
ka; Byl Orienka 61, m. Kam’simenp-TToginbepkuii, 32300 Ykpaina; e-mail: matveevmd@ukr.net, orcid: 0000-0001-
9641-1653
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Pix BuBipknu 2020: orasg Temu Ta noain. — 0. 3i3aa, I. 3aropoaniok, C. Xapuyk. — [IpeacrasieHo orisz Bigo-
MOCTe#1 PO BUBIPKY SIK OJIMH 3 HAHINPUMITHIIINX BUAIB-CUMBOJIB. [3 IIMM BUIOM IOB'A3aHa BeJIMYE3HA KUIBKICTh €TH-
MOJIOT1YHUX, (DOTBKIOPHUX, ICTOPHYHHX, CHMBOJIIYHUX, IPUPOJOOXOPOHHUX 1 CYTO JAOCITIAHUIBKUAX 3HAHb, IHIIIATHB,
nociimpkenb. CamMe TOMy BHBIpKa crajia OJHHM 3 BHIIB-CHMBOJIIIB, 00paHUX YKpaiHCHKUM TEpIOJOTiYHUM TOBapH-
CTBOM Yy LIMKJI piuHuX akuii «Poku 3BipsaT». ToMy 1ieit orisa 3HAYHOIO MIPOIO CTOCYEThCS 3aXOiB, MOB's13aHUX 3 Po-
koM Busipku 2020 B Vkpaini. Cepen y)xe TpaJUIiHHUX 3aXO0[iB, CIPSIMOBAHHUX Ha HOIIMPCHHS 3HAHb, IPEJICTABICHO
kI «21 HaiiBimoMimmi akT» — 100ipKy Ba)IMBHX 1 IIKaBUX BiJOMOCTEW PO BUBIPKY, ii OioyoriyHi Ta noBeiH-
KOBI OCOOJIMBOCTI Ta Ti pOJb y JKUTTI JIFOJCHKOTO CyCHUIBLCTBA. PO3MIISHYTO TakoX iH(GOPMAII0 PO BUKOPUCTAHHS
BHBIPKH B CUMBOJIIII — MacKOTH, 300pa)KeHHs Ha repOax pi3HUX MICT, 3rajlyBaHHs y (oJIbKIOpi Ta JiTepaTypi, BUKO-
pucTaHHs 300pakeHb B iHIIMX cdepax. HaBeneHo BimomocTi mpo xomipHi GopMu Buay, sIKi MOXKHA PO3PI3HATH NpU
3HAaHOMCTBI 3 BUBIpKaMH, MOLIMPEHUMHU Ha TepeHax Ykpainu. OKpeMo BiJMi4€HO JOCIIHKEHHS i TPOEKTH CTOCOBHO
BUBIpKH, 10 [IPOBOJATHCS B YKpaiHi Ta B CyMDKHHMX KpaiHaX, BKJIIOYHO 3 IiIOTOBKOI0 HAYKOBUX Ta CTYICHTCHKHX
palb, MKUIBHUX IPOEKTIB Ta (oToranepeid. IIpencraBieHo BiToOMOCTI IPO €TUMOJIOTiI0 Ta CHHOHIMU yKPaTHCHKOI Ha-
3BU «BUBIpKa» Ta JOKaLil IX BkuBaHHA. Buipka sk Bua-cumBon 2020 poky y JisIbHOCTI YKpaiHCBKOTO TEpioJoriu-
HOTO TOBapHCTBa oOpaHa i cumBosioM Jutst sorotuny 27 Tepionoriunoi mkonu (3alilinKy, MIKOJIA BiJK/IaJcHa 4epes3
nanjemito Kosiza). 3a chopMOBaHOIO TPAAMIIEIO MiITOTOBICHO rajiepero 300paKeHb BUBIPKH, HaJicHaHuX 10 Paau
TOBAPUCTBA YKPAaiHCHKUMU KOJEraMy, i HaifI[ikaBili 3 HUX, 10 Bi0OpakaloTh IUIACTUKY BUJy Ta MiHJIUBICTb iforo 3a-
OapBJIeHHs, HABEJCHO B I[bOMY OIJIsiAi. 300paXkeHHs] BUBIPKM BMILIEHO Ha OOKJIAJMHIN MOTOYHOTO TOMY HAYKOBHX
nparis Tepiojoriudoro toapructBa — Theriologia Ukrainica (tom 20), a B caMoMy TOMi BMIILIEHO JiBi HAYKOBi CTATTi
po el BUJ Ta el oriisi moii, nos’s3anux 3 Pokom Busipku B Ykpaini (2020).

KniouoBi cinoBa: Busipka, Pik Busipku, Buau-cumsoinu, Tepiosoriuna mkosa, NpupoJHUya IpocBira.

Anpeca nans 3B’s3ky: Irop 3aropogniok; HamionanbHuii HaykoBo-mpupomnuunii myseid, HAH VYkpaiuuy,
ByJ1. B. Xmenbuunekoro 15, Kuis, 01030 Ykpaina; e-mail: zoozag@ukr.net; orcid: 0000-0002-0523-133X
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MNPABUJIA JISA ABTOPIB

3araiabHa iHdopManis mpo BUAaHHSA

Theriologia Ukrainica — cepist Bumanp Ykpaincbkoro tepionoriusoro Topapuctea HAH Ykpa-
{HH, 3armouaTkoBana 1998 poky 3a ininiatuBoro Pamu YTT i Bnepire npe3enroBana Ha V Tepiosori-
yHi mkoii mix HazBow «lIpami Tepionoriuynoi mkonu». 13 2012 poky BumanHs Buxoauth 3 ISSN
2312-2749 (online 2074-2274) ta no3HaueHHsM BHUITYyCcKiB «Tom». Bumycku 10 2010 p. Oyiau Tema-
THyaEMH, 3 2012 p. — 06e3 cTpororo ciigyBaHHS ofHii Temi, a 3 2018 p. BUXoaaTh 03 BIAaCHHUX
Ha3B, i3 ISSN 2616-7379 (2617-1120 online). [TepioguyHicTs BUIAHHS Ha OYaTKax Oyia pa3 Ha 1-2
poku (y 1998-2014 pp.), 3 2014 p. — mopiuno, 3 2019 p. — aBivi Ha pik.

I3 2016 poxy Bumanus Mae craryc «paxosoro» (Hakaz MOH Vkpainu Ne 1604 Big 22.12.2016);
I3 2018 poky BUIaHHS TIepepeecTpOBaHE Mijl MOTOYHO Ha3BoIo, 3 ISSN 2616-7379 (print) ta 2617-
1120 (online); 3 2020 poxy BumanHs npoitnuio nepearecrainito B JJAK ta orpumaino kareropito «b»
3a criemiagpHOCTAME «Oiomorisiy (91) ta «exomoris» (101) (Jomarok 4 mo makasy MOH 02.07.2020
No 886) Ta xateropito «b» 3a cnemnianbHICTIO «lIicoBe rocrnonapcto» (205) (Jomatok 5 mo Hakazy
MinicrepcTBa 0ocBiTH 1 Hayku Ykpainu 24.09.2020 Ne 1188).

Bupanns pedepyerses 8 DOAJ, Index Copernicus, CrossRef, OUCI Ta inmmx 6a3ax; qokiaji-
Hile mpo 1ie Ha BeOcaiiTi Buaanus 6asu 3a axpecoro: http://terioshkola.org.ua/ua/journal.htm.

Orsaz icropii Bumanus Bmimmeno B Tomi 13 (https://goo.gl/j9sQDv).

IIpaBuna st aBTOpiB

3azanvni eumozu. Jins nyomikanii y suganni Theriologia Ukrainica mpuiimaroTs Heomy0miko-
BaHI paHillle HAyKOB1 Mpalli B Taay3i BUBYCHHS CCaBIIiB, & TAKOX KOPOTKI MOBIJIOMIICHHS Ta XPOHi-
Ky. CTarTio MoJarTh yKPaiHCHKOK a00 aHTJIMChKOI0 MOBOK) B €JIEKTPOHHOMY BHUIJISII. 3pa3ok
ohopmiienns € Ha caitti http://terioshkola.org.ua/ua/journal.htm.

@opmam. Apkym — 19x27 cm, nonst — 2 cm (Bepxue 2,5). TekctT HaGHpaTH TapHITYPOIO
Times NR (11 pt) y ¢popmati doc abo rtf 3 intepsanom 1,0, 6e3 3acTOCYBaHHS €JIEMEHTIB aBTOMap-
KyBaHHS Ta aBTOHyMeparlii a03aiiB. JlomycKaroTbCsl BHIIEHHS (PparMeHTiB TEKCTY MacHUM abo
KypcuBoM. PekomeHnnoBanuii oocsr cratti — 15-30 tuc. 3nakiB (10-15 crop.), BKitoyaroun tadiiu-
Ili, PUCYHKH, CIIMCOK ITOCUJIaHb Ta J1Ba pe3toMe. O0cAr KOpOTKHX MoBigoMieHs — 1o 5-10 tuc. 3Ha-
KiB (2—4 crtop.). baxxanuii o0csr enekTpoHHOI Bepcii — 10 2 MO, BKIJI. 00CST 1IFOCTpAIlii.

Ingpopmayiiinuii 610K PO3MINIYIOTH Ha MEPITiK CTOPIHII B TAKOMY HMOPSIKY (OKpeMuMH ad3a-
[[aMH): Ha3Ba CTATTI, iM s Ta TpPi3BHIIE aBTOpPA (aBTOPIB) MOBHICTIO, HA3Ba yCTaHOBHU!, pe3toMe (He
mentre 1800 3HakiB, He paxyrouu npoOiTiB), KiIOUoBi cioBa (o 100 3H.). SIKIO aBTOPIB KijbKa, TO
Bi/IIIOBIZHICTL yCTAaHOB Mo3HAuYaloTh mupamu (Hamp., «I. duknii, 1. Jleneran®»), moBHy aapecy
MO/IAT0TH JUTS aBTOPA, II0 Beje JIUCTyBaHHs (BKIFouHO 3 e-mail ta orcid). Pestome Mae poskpuBati
TOJIOBHI pe3yJbTaTH 1 He MICTUTH 3aranpHuX ¢pas. [Hpopmaniiamii OIOK MOJAFOTH TBOMA MOBaMH:
QHMTIHCHKOIO Ta YKPATHCHKOIO (IS iHO3EMHUX KOJIET PeNaKilisi MepeKiIagae pe3roMe cama).

Bcmyn. g yactuna pykormucy Mae Oyt He Outbine 20 % Bix 3arairsHOTO 00CSTY CTATTi; B Hilt
MOTPiOHO CTUCIIO MOAABATH HACTYIHY iH(opMariro: GopMyITItOBaHHs 1 CTaH MPOOIEMH, MOCHIIAHHS
Ha KJIFOYOBI Mparli B il Taixy3i, METy JTOCIiKESHHS.

! TIpu 3mini adimianii Bei muckycii (mamp. B ResearchGate https://bit.ly/32bcQDw) 3BoasThCst 10 OBOX IIyHKTIB:
1) nomepennst adimianis He Moxe OyTH omymieHa i Mae OyTH 3a3Ha4YeHa B OCHOBHiM MO3HIi ab0 B «IIOISKAX»,
2) voBa adimaris Moxxe OyTH 3a3HaveHa Ha APYroMy Micili B OCHOBHiM mosuiii abo B morouHiil aapeci. Pepaxiis
nozinsie paBuiio «Springer Nature»: «OcHoBHOO adiialiiero 10 KOKHOIO aBTopa IIOBUHHA OYyTH YCTaHOBa, [I€ BHU-
KOHaHa OUIBIIICTh TXHIX poOiT. SIKImI0 aBTOp 3rofOM IEpeMiCTHBCS, TaKOXK MoOXe OyTH BKa3zaHa IOTOYHA ajpecar
(https://www.nature.com/srep/journal-policies/editorial-policies).


https://doaj.org/toc/2617-1120
https://journals.indexcopernicus.com/search/details?id=50712
https://ouci.dntb.gov.ua/editions/AZDRGlnV/
http://terioshkola.org.ua/ua/journal.htm
https://goo.gl/j9sQDv
http://terioshkola.org.ua/ua/journal.htm
https://www.nature.com/srep/journal-policies/editorial-policies

Theriologia Ukrainica: guide for authors 167

Mamepian i memoouxa. 1lei po31ia € peKOMEHIOBaHUM, IIPOTE HOro 3MICT MOXke OyTH BKIIIO-
YECHUM JIO BCTYyIy. BaXITMBUM € BUKITaJICHHS OCHOBHUX METOJUK 3M00yBaHHS IEPBUHHOTO MaTepia-
Iy Ta HOTo OIpaltoBaHHs, a00 TOCHIIAHHS Ha paHille ormyOrikoBaHi MeTonukH. Lle crocyeTnhes ycix
eTamiB poOOTHU: BiJ 300py NEPBUHHOTO MaTepiany Ta HOTO OMPALOBaHHA A0 TEXHIKU HAKOMHUYEHHS 1
cTaTucTUUHOi 00poOKU. OOCAT OMpaIbOBaHOTO MaTepialy TaKoX Mae OyTH 3a3HaYCHUU.

Pyopuxayia cmammi. PyOpukaiis marepiaiy € ITOBUIbHOO, IPOTE 000B’13K0BOK. OCHOBHUI
TeKCT Moxe OyTH HazBaHMH «Pe3ynbTaT Ta X 00roBopeHHs» ab0 MICTUTH BIIacHI Ha3BH PO3JLTIB.
Pekomennyerscst pobutn migpo3ainu oocsrom He Ounbme 4000 3nakiB (1-1,5 cTopiaku). Y Ha3Bax
PO3AUTIB 1 MIPO3IiTiB, SKi HABOAATH OKPEMHUM PSIKOM, KPAIKy HE CTaBJIATh. BHyTpimHh0a03aIH1
Ha3BH MiIPO3/A1JIiB HAOMPaAIOTh MACHUM KypCHUBOM (5K y IIMX IpaBuiax) abo po3psankoto. Ilepen
KOXXHHM PO3JIIIOM 200 MiAPO3AUIOM 3aHIIAI0Th BUTBHUH (0€3 TEKCTY) PSIIOK.

Tabnuyi po3MiIyroTh 6e3MocepeHb0 y TeKCTi cTaTTi. KoskHa Tabiauis MoBUHHA MaTH 3arojo-
BOK Ta TOPSJAKOBHH HOMEp, Ha SKHI € MOCHUJIaHHSA B TEeKCTi. Bcei TabnuINl MOBHHHI MaTH CYHIJIbHY
HyMepaIlifo 1 BiIMOBIIHI MOCHJIAHHS B TEKCTi. 3rajaHi y 3aroJioBKaX BEJIHMYHMHH CYNPOBOIKYIOThH
OIMHHUISIME BUMIPIOBAHHSI Y CKOpOUeHidl Qopmi (Hamp., «MM»). BepTHKanbHi Ta TOPH3OHTANBHI
pAAKM TaONUIlb, KPIM INATKY, IPOXaHHS HE BUIUIATH PO3UIBHUMU JIHISIMU (IUB. 3pa30kK). Po3mip
mugp i Tekcty B Tabnumsax — 9 pt. Ha3eu Tabnuik B yKpalHOMOBHHX CTATTSIX AYOJIFOIOTH aHIIIIHCH-
KOO (B aHTIIOMOBHHX CTATTAX — YKPAiHCHKOIO).

Pucynxu. PucyHKr HyMepyrOTh y NOPSIKY iX 3ragyBaHHs B TeKCTi. OKpiM TOro, KOKeH PHCY-
HOK Tpeba momaBati okpemuM aitnom (gif, tif abo jpg 3i cruckanusam e menme 10) 3 ypaxysaH-
HSIM TOTO, 110 TXHS po30inbHicms y peanvromy posmipi cmanosumume 300 dpi. Posmip mudp i Teke-
Ty Ha pucyHky — 9 pt (Times NT). Ilianucu 1o prCyHKIB pO3MIIIYIOTh Iig HUMH, ¥ Gopmi «Puc. 1.
Poszmomin ...». I[lignucu 10 pUCYHKIB B YKpaTHOMOBHHX CTATTAX AYOJIIOFOTH aHTIIIHCHKOKO, 1 HABIAKH.
IMpu BukopuctanHi rpadikis 3 MS-excel HeobxinHo momaatu daitn author-figl.xls.

Dopmynu, mepminu, 00ounuyi eumiprosanns. DopMynu HABOJATH Y TEKCTi, BUKOPUCTOBYIOUH
penakrop dhopmyn MS Equation; mpocti gopmynu kpaiiie mogaBaTi TeKCToM. biojoriuni, ¢i3uyHi,
XIMIYHI, TEXHIYHI Ta MaTEeMaTH4HI TEPMIiHH, OJAMHHUIII BUMIPIOBAHHS Ta iXHI MO3HAYCHHS 1 CKOPO-
YeHHS MalOTh OYyTH 3arajJbHONPHUHATHMH. [Ipu onmcax ckiany (ayHu mpoxaHHs B po3aiii «Mare-
piany i MeToIMKay HaBOAUTH JxKepeno (myOmikalito y paxoBoMy BUJaHHI) KIIFOYOBOTO OTJISITY.

Hocunannsa na aimepamypy B TEKCTI poOIATH NPsMI, B Ty’KKaX, MOBOIO OpUTIHAIY y (opMarTi
«(Murynin 1938; Convention... 2012; Barkaszi & Zagorodniuk 2014; 3ops et al. 2016)», 1o 5 mxe-
pen nocniab. Cucok mxepen 3a andapitom, 6e3 Hymepailii, Cio4aTKy KUPUIHIICIO, TIOTIM JIATHHOIO.
Bibmiorpadito KUpUIMIHHX JKEPEN TyOTIOI0Th aHTTIHCHKOIO 3 HOBOTO PsJ/IKa, 3 TIO3HAYCHHSM MOBH
opurinany (In Ukrainian). TIpu uTyBaHHI KiTbKOX Mpallk OAHOTO aBTOpa (HE3aIEKHO Bifl CIiBABTO-
piB) iX PO3MIIYIOTh 32 XpoHOJOTi€w. [IpOXaHHs yHHKATH LMTYBaHb «cipoi» sitepaTypu?. YacTka
uroBanux mpailb 3 DOI mMae Oytu sikomora 6inbiioro (> 30 %). Ipu mocunanHsIX Ha BeOCalTH BKa-
3yiiTe Ha3By BeOCTOPIHKH 1 HA3By caiita, pik Ta crucnuit URL (mamp. goo.gl).

Joxymenmu i nucmysanns. OpuriHanpHi Gaiid moTpiOHO HA3MBATHU MPI3BUIIEM HEPIIOrO aB-
TOpa Ta KJIFYOBHM CIIOBOM, JaTHHOW (Hamp., barkaszi-endemism.rtf, barkaszi-figl.jpg). V monasns-
[IOMY pelaKilis 0 KX Ha3B qomae Homep Bepcii (*-verd.rtf). o crarTi HeoOXiAHO HOAATH JIHCT 3i
3BEPHEHHAM aBTOpA MPO PO3IIISL CTATTI Ta CTHCIMMU JaHUMHE PO aBTopa (y JOBLIBHIN (opmi) aGo
MPEICTaBUTU CTATTIO Yepe3 OJHOTO 3 WICHIB peakouierii. JInCTyBaHHS BENEThCS TUTBKU ENEKTPOH-
HOIO TOIITOO 3i ckprHbKE Mammalia#ukr.net abo mammalia.ua#gmail.com

Buoanns ¢ inmepuemi. Tlpodins suganus B Google Scholar — https://goo.gl/rjopA9 (h = 16).
ApxiB myOmikarii, iHpopMmamis IS aBTOpPiB Ta iHINA KOpHCHA iH(opMallis BMilieHi Ha BeOcaiTi
sumanus (http://terioshkola.org.ua/ua/journal/contents.htm). 3mictu Tomis ta pdf crareii, okpim ro-
noBHoro caiity BumanHs (http://terioshkola.org.ua), € Ha caiiti HamionaneHoi 6i0mioTekn YKpainu
imeni B. I. Bepuaacskoro HAH Vkpaiuu (http:/bit.ly/2e1XHwJ) ta B Haykogiii enextpoHHiii 6i0-
mioreni HaykoBux Bumaanb HAH Ykpaiuu (https://bit.ly/2AUrLGQ).

2 Jlo «cipoi» JiTepaTypH pe/lakilis Bi[HOCHTh T€3U JOTIOBi/EH, MPENPUHTH, CTYJAEHTCHK] 30ipHUKH, TIPAlli TOKATBLHEX
koH(epeHuiit, razery, «kaurm» LAP LAMBERT Tomo.


https://goo.gl/rjopA9
http://terioshkola.org.ua/ua/journal/contents.htm
http://bit.ly/2e1XHwJ
https://bit.ly/2AUrLGQ
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I[opsinok podoTH 3 pykonucamu

Best pobota 3 aBTOpaMu Ta iXHIMH PYKOIIMCaMH BEETHCS B €JEKTpOHHOMY (opmari, depes
CKPHHBKY pelakilii. ABTOp Ma€e HajiclIaTH 0 PEeIakKilii pyKOIUC CTaTTi, 0pOpMIIEHHHA 3TiIHO 3 Tpa-
BHJIAMH, Y €JICKTPOHHOMY BUTJISAI (IIMB. BHIE MYHKT «J{OKyMEHTH 1 JTUCTYBaHHS), BKIFOYHO 3 PH-
cynkamiu (¢oro, rpadiku, KapTu Tomo) i TabmuIaMu. OKpiM TOro, PUCYHKH MOJAIOTh OKPEMHM ap-
xiBoM (6axano zip). [icis 1poro mojganbema podoTa 3 pyKOIMCOM BKITIOYAE KiJIbKa CTaiH.

Ilepwa peoakyia. Bci oTpuMaHi BiI aBTOpa MaTepiajd MpOXOIATh MOTEpeHe (BHYTPIIIHE) pe-
LIEH3YBaHHS TOJIOBHUM pefakTopoM abo #oro 3actymHukamu. Lls mporenypa € oOOB’SI3KOBHM €TaroM
poboTH, 1o nepeadayae aHalli3 HaJiCIaHUX MaTepialiB Ha BiAMOBIMHICTH 1X MpOQUI0 BHIAHHS, JOTPU-
MaHHS aBTOPOM IpaBuJ1 OpOPMIICHHS Ta 3araJIbHOTO PIBHS JOCIIPKEHHS, HOTro TJIMOMHY Ta aKTyaJlbHOC-
Ti. [Tics BOTO TEKCT 13 BIANOBIIHMMHU KOMEHTApSIMH HAJICWIIAIOTh aBTOPY JUIS BUNPABJICHHS 3ayBa)KeHb
Ta MATOTOBKHM CTAaTTi 10 30BHIIIHBOTO PEIIEH3yBaHHS.

Peyenszysanns. Ilicns BunpaBieHHs 3ayBakKeHb PEAaKTOPIB BCI CTATTi, OKpiM cTaTei 3 iHdopma-
IIHAX PO3ALTIB («iCTOPIisA», «XPOHIKa», «PeleH3il»), HAICHIal0Th Ha 30BHIIIHE OMiHIOBaHHA. Pemakiiis
cama OOHMpae PEICH3CHTIB, 0€3 Y3ro/DKEHHS 1X 3 aBTOpaMu. PelleH3eHTY HaJICHIIAIOTh TEKCT CTATTi i
ONaHK peleHsii; TUCTyBaHHS BEIEThCS €IEKTPOHHOIO MOIITO0. MeTa mponeypu — OTpUMATH Bil ¢axi-
BIiB y BiINOBiAHIH ramys3i (Peer review) oriHky sSIKOCTi JOCTIKEHHS 1 JOUUIBHOCTI myOmiKarii npeacTa-
BJICHHX MaTepiaiiB. 3BHYAHO pEICH3YBAaHHS TPHUBAE MICHIb, MICI YOTO aBTOPY HAJCHIAIOTH aHOHIMI-
30BaHUH BIATYK pa3oM i3 KOMeHTapeM pexakiii. [licis BumpaBieHHS 3ayBakeHb aBTOpP Ma€ HaJiclaTh
TTOHOBJICHY BEPCII0 pa3oM i3 BIAMIOBIIIO HA 3ayBa)keHHS: 3ayBa’KeHHS MalOTh OyTH BHIIPaBIICHI ab0 Mpo-
OneMHi (pparMeHTH BHJIYYCHI YM BIIKOMEHTOBAHI TakK, MIOOW Taki MUTaHHS He BHHUKamW. [Ipu cymeped-
HUX OIIHKaX PELCH3EHTIB PillIeHHs PO JPYK CTAaTTi MpUiiMae roJ0BHUHN peakTop abo HOro 3acCTyIHUK.

Bepcii pyxonucy. Ilicas peneH3yBaHHA Ta MPUHHATTS PEAAKIII€I0 PIMICHHS PO APYK CTATTIO TO-
TYIOTh 10 BUAaHHA. CTaTTi MPOXOJATh pelaryBaHHs Ha BCIX CTa/isX poOOTH 3 HUMH, 1 IPABUIIOM pelaK-
il € TeXHIYHI TPaBKU MIPH KOKHOMY BUSBJICHHI TOMIJIOK (OTMCKH, Hepaam ¢pas3u Tomo). Jis dikcamii
MPOMDKHUX BEPCii TEKCTy 1X MO3HAYAIOTh MOPSIKOBUMH IM(PaMU Ta aBTOPOM 3MiH (aBTOp, PEIIEH3EHT,
penakitist: Harp. hame-ver6avt.doc). ABropy HaJCHIArOTH BCi MPOMIXKHI i KiHIIEBY BepCil CTaTTi, 30KpeMa;
1) micist peecTpalii Ta nepIIuxX peAakLiiHUX MIPABOK 1 3ayBayKeHb, 2) MICIsl OTPUMaHHS 3ayBaXKeHb pelle-
H3eHTa (Pa3oM 3 peleHsi€ero), 3) micis peJaryBaHHs peAakropamu, 4) ¢iHanbHui daitn, mo 3anyuieHuit y
IpyK, 5) pdf crarti (micns mommpeHHs TOMY).

Peoacysannsa. KinrouoBux penaryBaHb Miclisi pELCH3YBaHHS TpH: 1) HAYKOBE peAaryBaHHs — JUIs
KOpeKIIii BUKJIay Marepiany, 30KpemMa BiINOBIJHO O BUMOT BUaHHA (MOTpeda B 3MiHaxX (pOPMYJIIOBaHb
Ta JOAATKOBUX UTIOCTPALlisiX, HEOOXIMHICTh 1 JOCTaTHICTh MOCWJIAHb TOIO); 2) TEXHIYHE penaryBaHHs
OB’ 5I3aHO MEPEBAKHO 3 JOTPUMAHHIM TEXHIYHMX BUMOT JI0 TEKCTY, TaOJIHUIb, PUCYHKIB Ta Gibmiorpadii,
a TaKOX 3aJa4aMU MaKeTyBaHHS: MOXIIMBE CKOPOYEHHS ab0 PO3IIMPEHHS OKPEMHX YaCTHH TEKCTY, Iie-
pedopmaryBaHHS TaOIUIb, 3MIHH Y PUCYHKaX (I TEKCTOBUX IO3HA4YeHb B HUX), ohopMiieHHI Oibmiorpa-
¢ii; 3) MOBHE peaaryBaHHs, OB’ 3aHE 3 BHUUTKOIO TEKCTY KOPEKTOPaMH Ta 31 3MiHAMH, ITOB’I3aHIMHU 3
MIPABOITMCOM YH JIETKICTIO YUTAHHS 1 CHPUHHATTS TEKCTY.

Howupenns e6udanns. Pemaxiis TOMUPIOE CTATTI KiTbKOMa Pi3HUMH CIIOCOOAMH, 3 SKHUX
000B’SI3KOBUMH € Taki TpH: 1) po3cuiika 3a mepenikoM 000B’s13K0Bo1 1 (haxoBOT PO3CHIIKM HAYKOBHX BH-
naHb (6nu3bKo 20 anpec); 2) MOMMpPEHHs IpyKOBaHMUX KOIIH cepell aBTOpiB Ta KOJIeT, 30KpeMa i y4acHH-
KiB HIOPIYHUX TEPIiOJOTIYHMX MIKI, 3) BHUKJIAJICHHS €JNEKTPOHHMX KOMIM Ha calTi TOBapuUCTBa, CalTi
HHIIM HAH VYxpainu sik ToJI0OBHOI opraHi3anii, npu sKkiif J1ie YKpaiHChbKe TepiooriyHe TOBapUCTBO, Ta
caiiti HBYB sk ronosnoro penosurapito HAH Ykpainu. Y Hu3Li BHIasKiB, KOJIM € MOXJIUBICTB, TOBa-
PHUCTBO TPHIMAE YAaCTHHY HaKJIaIy A 0i01i0TeIHOTO OOMIHY.

Emuka. IM’s perieH3eHTa He PO3rOJIONIYETHCS, OKPIM BUIAJKIB, KOJM BiH caM Iie IpOCUTh. Peko-
MEHIYEThCSl POpMYBaTH B KiHII pykonucy po3zain «Ilogsky (BU3HaHHS)» 13 3a3HAYEHHSM IIPOEKTIB, 32
SKAMU TIPOBEACHO JOCHIKEHHS, 1 KOJET, AKi CIPHUIN MPOBEACHHIO TOCTIKEHHS 1 MAT0TOBII poOoTH.
[TpoxaHHS 70 aBTOPiB YHUKATH KOH(MIIKTHAX CUTYyaIlild (eMOIliiiHi OIliHKH, MyOikallis Janux 0e3 Bimmo-
BiIHOTO IIMUTYBaHHS) 1 3a3HAYaTH B JeKapallii BiICyTHICTh KOHQIIKTY iHTEpECiB. ABTOPCHKY JEKIIapaIliro
aBTOp 3aITOBHIOE 1 HAJCWIIAE JIO PEIaKIlii eJEKTPOHHOIO TOMITO0 Pa3oM i3 MOHOBJICHOIO TICIIS PEICH3Y-
BaHHS BEPCi€l0 CTaTTi abo Ti3HimIe, SKIO0 TaK MPOCHUTHME penakiis. biaHk aekiaparii BHKJIaJeHO Ha
caiiTi BUIaHHS Ha CTOPIHII «ISI aBTOPiB».


http://terioshkola.org.ua/ua/journal/guides.htm
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