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Abstract

The family Gliridae is represented in the collection of the Museum of Nature
(MNKU) by 39 specimens of 2 species that belong to two subfamilies. The species
Glis glis is presented by three specimens, whereas Dryomys nitedula by 36 speci-
mens. A complete list of specimens with all of their data (except body dimensions)
is given. The oldest specimens in the collection are dated to the 19th and early 20th
centuries: a mounted specimen of Dryomys nitedula was made in 1879; a mounted
Glis glis specimen was made in 1879; two study skins of Dryomys nitedula were
prepared in 1904 and 1908, respectively. Most collection specimens of glirids date
back to the 1930s and 1940s. The geography of specimens covers the territory from
Austria to Kazakhstan, Georgia, and Tajikistan. Most of the samples (33) were
collected in Ukraine, of which 31 specimens of D. nitedula originates from Khar-
kiv Oblast and make up a substantial regional comparative sample. Thirteen speci-
mens of D. nitedula represent animals born in captivity to two females captured in
the wild; all of them are dated, which allows the pace of their development to be
studied. The comparison of the Gliridae collection of MNKU with collections of
three other museums of Ukraine — zoological department of the National Museum
of Natural History NAS of Ukraine in Kyiv (NMNH), Zoological Museum of Lviv
University (ZMD), and Zoological Museum of Luhansk University (ZMLU) — is
presented. The MNKU collection ranks third after NMNH and ZMD by the num-
ber of species and specimens represented, but it is substantially ahead of ZMD by
the number of D. nitedula specimens (33 against 7). The MNKU collection also
includes more specimens of D. nitedula (4) from the Central Asian region (2 from
Tajikistan and 2 from Kazakhstan); in other museums, there are only 3 specimens
from Kyrgyzstan: 2 specimens in NMNH and 1 specimen in ZMD. Specimens of
Gliridae dated to the 19th century are present only in the collection of MNKU. The
collection material is both exhibited as mounted specimens and stored as study
skins in scientific collections. The collection of the family Gliridae is in good con-
dition and it can be used for scientific and educational purposes.
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I'pusynu poaunn BoBukoBux (Gliridae) y kosexkuii My3ero npupoau
XapkiBcbkoro yHiBepeurery imeni B. H. Kapasina

IOpiii Inbroxin

Pesrome. Y konekuii ponunu Gliridae y Mysei npupoau 36epiraetbest 39 3paskiB, siKi HalexaTb 0 JABOX BH-
niB 3 aBox migpoaun. Bun Glis glis mpencrasnennii tproma, a Dryomys nitedula 36 3paskamu. Ipencrasieno
MOBHUH Mepeltik 3pa3KiB 3 yciMa iX AaHuMH (KpiM po3MipiB Tina). Haiicrapimni 4 3pa3ku 3 mi€l Konekuii Oymu
3100yTi me y XIX i a mouarky XIX cr.: omymano Dryomys nitedula surorosneno B 1879 p., a onynano Glis
glis—y 1884 p., n8i Tymku Dryomys nitedula surorosneno y 1904 i 1908 pp. Bijbiua yactrHa 3paskis 3 KoJie-
ki poquan Gliridae noxoauts 3 1930—x ta 1940—x pokis. ['eorpadist 360piB 0XOILTIOE TepuUTOPitO Bix ABCTpil
no Kasaxcrany, I'pysii i Tamkuxucrany. Haii6ineme 3paskiB (33) moxoxuth 3 Ykpainu, 3 HuUX 31 3pa3zox
D. nitedula moxoaute 3 XapkiBCbKOi 00, i € FApHOK PEriOHANBHOI BUOIPKO [UIsl HOPIBHAHB. 13 3paskiB 3
koJtekuii D. nitedula 6ymnu oTpumani Bij TBApUH HAPOIDKEHHUX y HEBOJI Bl [BOX 3M00YTHX Yy MPUPOJI BariTHUX
caMHIb, BCI BOHH JIaTOBaHi, IO JO3BOJISIE€ BUBYATH IIBUJKICTH X PO3BHTKY. HaBeneHO MOPIBHSHHS KOJEKIiT
Gliridae B MIIXY 3 KoseKiissMi Tpbox iHIIKMX My3eiB Ykpainm — HHIIM y Kuesi, 3oomnoriunoro mysero
JIsBiBCcBKOTO YHiBepcuTety (3M/1) Ta 3oosoriunoro myseto Jlyrancekoro yHiBepeutety (3MJIY). 3a kinbKicTio
BUIB 1 3pa3kiB konekuis MIIXY 3aiimae Tpete micue micass HHIIM) ta 3M/1, ane 3Ha4HO BUIEpEIKAE OCTaH-
Hiii 3a kinbKicTio 3paskis D. nitedula (33 3pasku npotu 7). Konekiis MITXY Hajidye Takox HaiGinbiie 3pa3kis
D. nitedula (4) 3 uenrpansHo-asiiicekoro periony (2 3 TamkukucTany i 2 3 Kasaxcrany); B iHIIHX My3esiX €
yrre 3 3pasku 3 Kuprusii: 2 3pasku B HHIIM i 1 3pasok B 3M/L. JIume y xonexuii MIIXVY e 3pasku poauHu
Gliridae, mo garosani XIX ct. Marepian kosekuii BUCTaBICHHI 0 OTISIIY Y BUIJIAAL OIyaan i 36epiraetbes y
BUIIIAAI TYyIIOK y HaykoBuX (onnax. Konekuis poxunan Gliridae 3HaX0AUTECS y HAJIG)KHOMY CTaHi 1 MOXKE BH-
KOPUCTOBYBATHCS Y HAYKOBUX 1 MPOCBITHUIBKHUX LIJISX.

Knrwouosi cinora: Gliridae, konekiii, My3eit npupou XapKiBCbKOTO YHIBEPCHTETY.

Introduction

The amassment of zoological collections is one of the main directions of work of natural history
museums. The materials in these collections, which have been accumulated by museums for a long
time, allow to study the diversity of fauna, to conduct morphological and genetic studies and other
kinds of scientific research [Suares & Tsutsui 2004; Zagorodniuk et al. 2014].

This article describes the collection of the family Gliridae, which is stored in the Museum of
Nature of V. N. Karazin National University of Kharkiv (MNKU). The work is a continuation of the
inventory of the mammal collection of MNKU, part of the results of which are already published by
the author: canids [lliukhin & Krivolapov 2013], felids [lliukhin & Krivolapov 2015], ursids [lliu-
khin 2020], ungulates [Iliukhin 2016], bats [lliukhin 2018], and dipodoids [lliukhin 2020].

Material and Methods

The samples of Gliridae in the form of stuffed animals and skins are located in the exposition or
stored in the scientific collections of the MNKU, a total of 39 samples. The description of the collec-
tion is given in a systematic order, by subfamilies and genera. Scientific and Ukrainian names of
taxa are taken from relevant reviews [Pavlinov 2003; Zagorodniuk & Emelianov 2012].

Abbreviations adopted in the text: MNKU — Museum of Nature at V. N. Karazin Kharkiv Na-
tional University; M — male; F — female; S — gender is not defined; leg. — collector; sk.— skull;
gub. — province; reg. — region; district — district; m. — city; vill. — village.

Description of the Collection

In the MNKU collection, the Gliridae family is represented by 39 specimens of two species
from two different genera and two subfamilies — Glirinae and Leithiinae (Table 1).
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Table 1. Volume of available materials by systematic groups

Tabmums 1. OGcar HasBHOTO MaTepiaiy 3a CHCTeMaTHIHUMH IpyHaMu

Family Subfamily Genus Species and number of specimens
Gliridae Glirinae Glis Glis glis (3)

Leithiinae Dryomys Dryomys nitedula (36)
Total 2 subfamilies 2 genera 2 species, 39 specimens

Genus Glis Brisson, 1762

European edible dormouse — Glis glis (Linnaeus, 1766). The species is presented in the
collection of MNKU by three specimens, which come from three countries — Ukraine, Georgia, and
Austria. The specimen from Ukraine was collected in the forest-steppe zone of Poltava Oblast,
whereas the specimen from Georgia originates from the subtropics of the Black Sea coast. The edi-
ble dormouse specimen from Austria was collected in the mountains of Tyrol. The specimen from
Austria is the oldest and is dated to 1884; it is exhibited in the form of a stuffed animal, while the
other two are stored as study skins.

Specimens from Ukraine:
(1) 1D 2396/2197, If 594, study skin with skull, M, Poltava Oblast, ‘Lubny. Forest, aspen hol-
low,” 12.06.1936, leg. A. Mankovsky, with measurements (Fig. 1, b), scientific collection.

Specimens from other countries:
(2) 1D 112, mounted specimen with skull, exhibition, S, Austria (western), ‘Tyrol,” 1884
(Fig. 1, a). (3) ID 2397/2227, study skin with the front part of the skull and mandible, M, Geor-
gia (west), ‘Caucasus, Chakvi, bamboo grove’ [see comments], 25.07.1951, leg. Y. P. Zubko,
with measurements, scientific collection.

Remarks. Regarding the specimen from Georgia: Chakvi is a village on the Black Sea coast,
between the town of Batumi and the village of Kobuleti. In the 1930s, bamboo was planted in this
area as raw material for the furniture industry (information from A. Kandaurov).

Genus Dryomys Thomas, 1906

Forest dormouse — Dryomys nitedula (Pallas, 1779). This species is represented in the col-
lection of MNKU by 36 specimens originating from four countries: Ukraine (31 specimens), Ka-
zakhstan (2 specimens), Tajikistan (2 specimens), and the Russian Federation (1 specimen).

Among the specimens from Ukraine, there is a mounted specimen dated to 1879, another is ex-
hibited as part of a biogroup (female with 5 young), whereas the other 34 specimens are stored in the
scientific collection as study skins. The oldest specimen is from the then Kharkiv Governorate and is
dated to 1879; it is probably the oldest specimen of the family Gliridae in Ukraine.

All specimens from Ukraine were collected in the forest-steppe zone of Kharkiv Oblast
(30 specimens) and in the steppe zone of Luhansk Oblast (1 specimen). Valuable are the specimens
collected in mountainous areas of Central Asia: in the Aksu-Jabagli Reserve, Kazakhstan, which is
located in the western part of the Tersky-Alatau mountain range, and in the VVarzob Ravine, Tajiki-
stan, which is located on the southern slope of the central part of the Hissar ridge. The specimen
from the Russian Federation was collected in 1904 in the steppe zone in the outskirts of Sarepta,
former Astrakhan Governorate, which is now located within the city of Volgograd.

Specimens from Ukraine (collected before 1920):

(1) 1D 111, mounted specimen, S, former Kharkiv Governorate, 1879, exhibition (Fig. 2, a).
(2) 1D 2398/2228, study skin and mandible (as ‘Myoxus glis Shreb”), scientific collection, S, vi-
cinity of Kharkiv, 09.1908, leg. L. Mandzos (Fig. 2, b).

Specimens from Ukraine (collected in 1920-1940):
(3) ID 2406/2212, If 612, study skin with skull, with body measurements, scientific collection,
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M, Kharkiv, ‘Sarzhyn Yar, Sarychiv Forest,” Pomirky, 07.05.1931, leg. A. Mankovsky;
(4) 1D 2399/2210, study skin with skull, with body measurements, scientific collection, F,
Kharkiv Oblast, Ostroverkhivka, forest, 17.10.1931, leg. A. Mankovsky; (5) ID 2401/2211, If
613, study skin with skull, F, Kharkiv, Pomerky, pear hollow, 16.07.1932, leg. A. Mankovsky,
with measurements, scientific collection; (6) ID 2415/2216, If 597, study skin without skull,
scientific collection, M, Kharkiv, Pomirky, 26.05.1933; (7) ID 2421/2213, M, study skin with
skull, scientific collection, with measurements; Kharkiv, Sokolnyky, Verkhny Forest, hollow,
11.09.1933; (8) ID 2208, If 607, study skin with skull, scientific collection, with body meas-
urements, F, Kharkiv, Pomirky, near Petrovsky dacha, hollow tree, 24.07.1935, leg. M. Kova-
lev; (9-21) study skins and skulls with measurements of specimens born in captivity in 06.1935
and on 31.06.1936 to two females caught pregnant in Pomirky (Kharkiv) by M. Kovalev; stored
in the scientific collection: (9) ID 2200 If 608, M, 24.06.1935; (10) ID 2201 If 609, F,
19.09.1935; (11) ID 2202 If 601, F, 24.06.1935; (12) ID 2204, If 604, M, 19.09.1935; (13)
ID 2205, If 599, F, 19.09.1935; (14) ID 2206, If 603, M, 19.09.1935; (15) No. 2207, If 606, F,
19.09.1935; (16) ID 2209, If 598, M, 19.09.1935; (17) ID 2214, If 610, F, 19.09.1935;
(18) No. 2411/2218, If 609, Fjuv 18.07.1936; (19) ID 2416/2219, Mijuv, 24.06.1936;
(20) ID 2424/2217, If 600, Mjuv, 28.07.1936; (21) ID 2426/2215, If 605, F juv, 24.06.1936;

Fig. 1. Specimens of Glis glis in the museum collection:
a, mounted specimen from 1884; b, study skin from 1936.

Puc. 1. 3pasku Glis glis y xonmexuii my3ero: a) onynano Glis

glis, excrionar 1884 poky; b) tymka Glis glis, excronar
1936 p.

Fig. 2. Specimens of Dryomys nitedula in the museum collec-
tion: a, mounted specimen from 1879; b, study skin from
1908. Photo by A. Luniachek.

Puc.2. 3paskn Dryomys nitedula y xomekuii Mmy3ero:

a) onynano, excrionar 1879 p.; b) Tymka, excrionar 1908 p.
®doto A. JlyHsdeka.
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(22) ID 2413/2203, If 615, study skin with skull, with body measurements, M, scientific collec-

tion, Kharkiv Oblast, Zmiiv Raion, biostation, ‘young forest with good undergrowth,’
19.08.1936, leg. M. Kovalev; (23) ID 2404/2222, If 935, study skin with skull, scientific collec-
tion, F, Kharkiv, Pomirky, deciduous forest, 17.07.1937, with measurements; (24) ID 2224, If
934, study skin with skull, scientific collection, with body measurements, M, Kharkiv
‘Pomerky’ forest, in a hollow, 06.10.1938; (25) ID 2406/2221, If 933, study skin with skull, sci-
entific collection, with body measurements, M, Kharkiv, Pomirky, forest, 06.06.1940;
(26) ID 2408/2223, If 936, study skin with skull, scientific collection, with body measurements,
M, Kharkiv, Pomirky forest, in a hollow of a pear, 26.05.1940; (27) 1D 2407/2225, If 950, study
skin with skull, scientific collection, with body measurements, F, Kharkiv, Pomirky, ‘Cherk.’
Pond, 06.06.1940, leg. V. Prykhodko.

Specimens from Ukraine (collected after 1945):

(28) 1D 2425/2220, study skin with skull, scientific collection, F, Kharkiv Oblast, Zmiiv Raion,
biostation, western slope towards the village of Gaidary, deciduous forest, 17.08.1948, leg.
N. Ladygina; (29) ID 2405/2226, F, study skin with mandible, with body measurements, scien-
tific collection, Kharkiv Oblast, Chuguiv Raion, near the village of Martove, forest on the left
bank of the Donets River, 26.06.1952; (30) ID 6481, mounted specimen, F with 5 young, bi-
ogroup, exhibition, Kharkiv Oblast, Chuguiv Raion, Pechenigy Nature Reserve, 1954, leg. ?,
prepared by V. M. Grubant and N. Ya. Ruzhinsky; (31) ID 2229, study skin with skull, with
body measurements, scientific collection, F, Luhansk Oblast, Provalsky Steppe, 24.07.1947,
leg. Uman..?..

Specimens from other countries:

(32) ID 2427/2230, 423, study skin without skull, scientific collection, S, as ‘Myoxus dryae, vi-
cinity of Sarepta, from Khlebnikov,” now within the city of Volgograd, Russian Federation,
23.04.1904, leg. V. Khlebnikov; (33) ID 2402/2139, 178, study skin with skull, scientific col-
lection, with body measurements, F, Kazakhstan, Aksu-Jabagli Reserve, Darbaza tract, forest
zone, juniper thickets, 13.08.1939, leg. P. Januszko; (34) 1D 2403/2198, 224, study skin with
skull, scientific collection, M, Kazakhstan, Aksu-Jabagli Reserve, Aksu Canyon, lowland
steppes, birch thickets, with measurements, 11.09.1939, leg. P. Januszko; (35) ID M-1914,
study skin with skull, scientific collection, M, Tajikistan, Varzob Ravine, 59 km, 04.1979,
leg. V. Krivolapov; (36) ID M-1915, study skin with skull, scientific collection, F, Tajikistan,
Varzob Ravine, 59 km, 28.04.1979, leg. V. Krivolapov.

Analysis of the Composition of the Collection

At present, four species of the family Gliridae are known in the fauna of Ukraine — Glis glis,
Muscardinus avellanarius, Dryomys nitedula, and Eliomus quercinus [Zagorodniuk & Emelianov
2012], of which one species (E. quercinus) is listed in the Red Book of Ukraine [Akimov 2009].

The volume and condition of the collection

In the MNKU collection, this family is represented by 39 specimens of only two species, but the
available materials have significant scientific value. Most of the specimens in the collection of
MNKU belong to the species Dryomys nitedula (36 specimens) and three specimens represent the
species Glis glis. Of all specimens of dormice, three are exhibited as mounted specimens and 36 are
stored in the scientific collection as study skins in a separate wooden box.

There are no faded or damaged specimens, but 10 study skins have broken or missing tails
(probably due to frequent rearrangements in the past and because of the considerable age of the spec-
imens themselves). The specimens of the collection do not require additional gluing or chemical
treatment. In general, the collection of the Gliridae family in MNKU is in good condition and can be
used for scientific and educational purposes.
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Geography of finds

Collecting localities are indicated on the labels for all samples. Most specimens come from
Ukraine (33 specimens). Of them, one specimen of Glis glis was collected in Poltava Oblast and one
specimen of Dryomys nitedula in Luhansk Oblast, the rest of the specimens coming from the territo-
ry of Kharkiv Oblast. The entire collection of Dryomys nitedula from Kharkiv Oblast consisting of
31 specimens is a substantial regional sample for further descriptions and comparisons.

Two specimens of Dryomys nitedula were collected in Kazakhstan and Tajikistan, respectively,
and another one in the Russian Federation. Two specimens of Glis glis come from Georgia and Aus-
tria, respectively.

Old and valuable specimens

The collection of the Gliridae family contains some quite old specimens. Two of them are ex-
hibited and dated to the 19th century, namely a mounted specimen of Dryomys nitedula from the
then Kharkiv Governorate, collected in 1879, and a mounted specimen of Glis glis from ‘Tyrol,’
west of Austria, collected in 1884.

The scientific collected also contains some quite old specimens, particularly study skins of Dry-
omys nitedula prepared in 1904 and 1908, while most of the specimens were collected in the 1930s
and 1940s.

Particularly interesting specimens come from M. Kovaliv: 15 specimens stored in the collection
of MNKU, 13 specimens of dormice born in captivity to two females, which were caught in the wild
pregnant in 1935 and 1936. All specimens have detailed labels and thus it is possible to study the
pace of development of these dormice.

Collectors and dates

In total, there are 28 specimens with names of collectors indicated on the labels. Most of the
dormouse specimens in the collection of MNKU were obtained in 1935-1936 by M. Kovalev
(15 storage units). Other collectors provided 1 to 4 specimens each: A. Mankovsky in 1931-1936
collected 4 specimens, P. Yanushko (1939) and V. Kryvolapov (1979) collected 2 specimens each,
whereas V. Khlebnikov (1904). L. Manzhos (1908), V. Prykhodko (1940), N. Ladygina (1948), and
J. Zubko (1951) collected only one specimen each.

The very first collectors. Veniamin Khlebnikov was the son of the founder of the Astra-
khan Reserve. The MNKU collection also contains a bat study skin and numerous study skins of
birds from the then Astrakhan Governorate, which were collected by him in the early 1900s.
L. F. Manzhos in the early 20th century worked as a taxidermist in the zoological cabinet of the
Kharkiv Imperial University, which eventually transformed into the modern MNKU. Many speci-
mens of rodents and bats collected by M. Kovaliv and A. Mankovsky in the 1930s are preserved in
the MNKU collection. Most likely, they were students at that time.

Collectors of the period 1940-1950. The MNKU collection contains a series of rodent
specimens collected by N. Ladygina in the 1940s. At that time, she was a student at the Faculty of
Biology of KhNU and later she worked at the Biological Institute of KhNU, where in the 1960s she
defended her PhD thesis devoted to the species Mus spicilegus. Yakiv Panteleimonovych Zubko
(1899-1968), a well-known Ukrainian theriologist and associate professor at the Kharkiv and
Luhansk Pedagogical Institutes, travelled to Georgia in the 1950s to study rodents. Unfortunately,
there is no information about the collector V. Prykhodko (collections of 1940s). Theriologist
P. A. Yanushko worked in 1943-1946 as a researcher at the Aksu-Jabagli Reserve.

The name of the collector of the specimen from the Provalsky Steppe of 1947 remains unknown
(the signature is similar to ‘Uman...,” but we know that in the summer of that year there was an ex-
pedition from the Kharkiv University led by Prof. I. Volchanetsky. There are two more specimens in
the MNKU collection with the same signature, but of a different species — Sylvaemus tauricus —
collected in 1952 in Gaidary, Zmiiv Raion, Kharkiv Oblast (the name ‘Khristenko’ is additionally
given on one of their labels).
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Collectors of the latest period. Volodymyr Pavlovych Kryvolapov (1951-2015) had
been the main curator of the MNKU for a long time. The two specimens he collected were obtained
during the MNKU expedition to Tajikistan in the summer of 1979.

Comparison with other collections

It is interesting to compare the described collection of the MNKU with other collections of Glir-
idae stored in other museums of Ukraine, particularly the Zoological Museum of the National Acad-
emy of Sciences of Ukraine (NMNH) and zoological museums of Ivan Franko National University
of Lviv (ZMD) [Zatushevsky 2012] and T. H. Shevchenko National University of Luhansk (ZMLU)
[Zagorodniuk & Filipenko 2015].

The family Gliridae is the most fully represented in the collection of the NMNH (Kyiv): all four
species that occur in Ukraine are represented, as well as another species of dormouse that occur the
the Koped-Dag region of Turkmenistan. In this collection, the total number of dormouse specimens
is 290, of which Glis glis is represented by 68 specimens and Dryomys nitedula is represented by
152 specimens. The collection of ZMD (Lviv) contains 42 specimens of the four species that occur
in Ukraine, of which Glis glis is represented by 26 specimens and Dryomys nitedula is represented
by 7 specimens. The collection of ZMLU (Luhansk) includes only four specimens of one ‘local’
species — Dryomys nitedula.

When comparing the above samples of these museums with the collection of the Gliridae family
stored in the MNKU, we see that the MNKU collection ranks third by the number of specimens and
the number of species after the museums of Kyiv and Lviv, but significantly exceeding ZMD by the
number of Dryomys nitedula specimens (36 vs 7).

Of particular interest are four specimens of Dryomys nitedula from the collection of MNKU,
which were collected in mountainous regions of Tajikistan and Kazakhstan. This species is quite
common in forest habitats of Central Asia [Airapetiants 1983; Sokolov & Syroechkovsky 1990], but
it is little represented from this region in the collections of Ukrainian museums. There are only three
specimens of this species from Kyrgyzstan, namely from Osh Oblast, in the collection of NMNH
and one specimen from Talas Alatau in the collection of ZMD. It should be noted that only the col-
lection of MNKU contains dormouse specimens dated to the 19th century, which, in our opinion, is
of significant historical importance.
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Abstract

This report presents data on the species composition of bats inhabiting under-
ground structures and complexes on the left bank of the Dnister River according to
survey results for 2020-2021. Field studies of bats (order Chiroptera) inhabiting
underground shelters of the left bank of the middle and lower reaches of the Dnis-
ter were conducted from August 2020 to October 2021. In total, we found 26 un-
derground sites and complexes potentially suitable for bats in Transnistria and in
15 of them we counted their number and species composition. Most of the detected
underground objects are of anthropogenic origin (former industrial tunnels for
limestone mining and manual mining), and only 2 of natural origin — a shallow
cave in the village of Rascov, Camenca District and a karst cave in the village of
Mikhailovka, Rybnitsa District. The identified objects formed the basis of the first
detailed cadastre of underground structures of the left bank of the Dnister and
adjacent areas. Each underground facility was mapped with exact GPS coordinates
and assigned a corresponding index and serial number. According to the survey
results, 8 species of bats were recorded: Rhinolophus hipposideros, Myotis blythii,
Myotis bechsteinii, Myotis daubentonii, Myotis dasycneme, Plecotus auritus,
Plecotus austriacus, and Eptesicus serotinus. The most widespread and frequently
encountered species in the studied area are the lesser horseshoe bat Rhinolophus
hipposideros and Daubenton’s bat Myotis daubentonii. The rare species include the
brown long-eared bat Plecotus auritus and the grey long-eared bat Plecotus austri-
acus. The pond bat Myotis dasycneme and Bechstein’s bat Myotis bechsteinii are
considered extremely rare, and the latter has never been recorded in Transnistria
before. Based on the obtained data and in order to preserve the species diversity of
bats, we identified a number of underground complexes as key objects of primary
importance in the life of bats during hibernation and their breeding season. In order
to preserve and ensure the survival of a number of bat species inhabiting the Dnis-
ter valley, it is necessary to create a network of underground complexes with pro-
tected status.
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Ka:kanu (Chiroptera) nminzemuux cxouu IlpuanicTpon’s 3a pesyjbraTamu
o0JikiB 2020-2021 pp.

Baamucnas A. Mapapecky, Bikropist I. MapapeckyJ, Onekcanap A. AiTekoB

Pesrome. V crarTi mpencraBieHo JaHi MpO BHAOBHI CKJIa] KakaHIiB, IO HACEJIOTH IIJ3EMHI CIOPYAH Ta
KOMILIEKCH Ha JiBoMy Oepe3i p. [HicTep, 3a pe3ynbTaTaMu 00:7iKiB, npoBenennx y 20202021 pokax. [TonboBi
nocrikeHns kaxaniB (psay Chiroptera), siki HacensIOTh MiA3eMHI CXOBHIIA JTiIBOTO Oepera CepeHbOi Ta HIK-
HbOi Teuil [JuicTpa, mpoBoamucs 3 ceprs 2020 p. mo xoBTeHb 2021 p. 3arajgoM HaMH BUSBICHO 26 MiA3eMHHUX
TUISHOK 1 KOMIUIEKCIB, TOTEHIIHO MpUAaTHUX U1 KaxaHiB y [IpuaHicTpor’i Ta y 15 3 HUX Mu migpaxyBaiu ix
KIJIBKICTh 1 BHIOBUH CKJIaJA. BinbliicTe BHABICHUX MiA3EMHHUX O0’€KTIB MAalOTh aHTPOIOTEHHE MOXOIKEHHS
(KOJMIITHI TPOMUCIIOBI TYHEINI ISl BUIOOYTKY BaITHIKY Ta PyYHOTO 1OOYBaHHS), 1 JIMIIe 2 — MPUPOIHE TOX0-
JDKEHHsI, 30KpeMa HerniOoka redepa B ¢. Pamkosi KameHcbpkoro palioHy Ta kapcToBa nedepa B ¢. MuxaiiniBka
PubGHuMIBKOTO paifony. BusBieHi 00’€KTH JISTIM B OCHOBY IEPIIOTO JETAJBHOIO KaIacTpy Mi3eMHUX CXOBHII
niBoro Gepera J[HicTpa Ta npwirernux tepuropiit. Koxuuil mig3eMunii 06°€kT OyJI0 HAHECCHO HA KapTy 3a TOY-
HuMu GPS-koopauHaTaMu i KOXXHOMY [IPHUCBOEHO BIATIOBIAHUI IHAEKC i MOPSIIKOBUI HOMep. 3a pe3ynbTaTaMu
JOCTipKeHHs BusiBieHo 8 BujiB kaxanis: Rhinolophus hipposideros, Myotis blythii, M. bechsteinii, M. dauben-
tonii, Myotis dasycneme, Plecotus auritus, P. austriacus, Eptesicus serotinus. Haif6ibin po3noBCHOIKEHUMH
TaKAMH, [0 YacTO TPAILISIOTHCS, BUIAMH Ha JOCIIpKEHiH TepuTopii € migkosuk mManuii R. hipposideros i niu-
Huns BogsHa M. daubentonii. o piakicHMX BHIIB Hajexarh ByxaHb Oypuit P.auritus i Byxaup cipuii
P. austriacus. Haj3BuuaiiHo pigKiCHMMH BBa)XKarOThCs HiYHHI craBkoBa M. dasycneme i HiuHHMIISI JOBroByxa
M. bechsteinii, npuuomy ocranns Hikonu paninte B [Ipuanictpos’i He Oyia 3apeectpoBana. Ha ocHOBI oTpuma-
HHX JJaHUX Ta 3 METO0 30epeKEeHHS BUJIOBOTO PI3HOMAaHITTSI Ka)kaHiB HAMHU BU3HAYEHO DS MiI3EMHUX KOMILIE-
KCIB SIK KJIFOUOBHX 00’€KTIB, III0 MAIOTh BEJIMKE 3HAUEHHS JJIS KaXKaHIB IiJ 9ac CIULTYKH Ta y Mepiof iX po3m-
HOXEHHS. 3 METOI0 30epeKeHHS i 3a0e31eUeHHS BIDKMBAHHS HU3KH BUIIB PYKOKPHIINX, 110 HACEISIOThH JOJIUHY
[Juictpa, HEOOXiTHO CTBOPEHHS MEPEKi MiI3EMHUX KOMILIEKCIB 3 BiAMIOBITHIM OXOPOHHUM CTaTyCOM.

KurouoBi cinoBa: pykokpuii, Chiroptera, migzemni cxosuiua, [puaaictpos’s, Mosnnosa, nonusa J{HicTpa.

Introduction

Studies of bats in Transnistria began as early as the middle of the 20th century. Since the 1990s,
detailed monitoring studies of bats have been conducted mainly in large underground complexes,
such as those near the village of Bychok [Andreev & Vasiliev 1997; Vasiliev & Andreev 1997;
Bondarenko & Guseva 2003], as well as in underground structures, mainly on the right bank of the
Dnister River. The authors of this report have identified and surveyed all known underground struc-
tures and complexes on the left bank of the Dnister River to study the species composition of bats
inhabiting these shelters. Data on the species and quantitative composition of bats in a number of
locations are published for the first time. The species diversity of bats of some underground refuges
on the left bank of the Dnister suggests their key importance in the biological cycle of bats.

Material and Methods
The material for the present report was collected during field studies carried out in 2020-2021.

In order to identify the presence of underground structures and complexes of both natural and
anthropogenic origin in the study area, archival materials and reports of the Republican Geological
Fund of the State Unitary Enterprise ‘Geologorazvedka’ (Dubossary), as well as topographic maps
of the area as of 1982 at a scale of 1:50 000, placed in the public domain on the website of the Na-
tional Geospatial Data Fund of the Land Relations and Cadastre Agency of the Republic of Moldova
were used. The local population was also surveyed to search for a number of underground objects.

The revealed underground constructions were marked on the maps with the indication of exact
GPS-coordinates and with the assignment of a corresponding index and serial number. A location
map and a database of underground objects were created in MapInfo Pro 15.0.
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The large underground constructions having a set of entrances, but connected by uniform net-
work of tunnels, were considered by us as one object. For a number of small shallow underground
objects, schematic plans were without reference to scale.

Underground structures accessible to research were inspected step-by-step during all seasons of
the year. The method of visual inspection with counting of the number of individuals of each detect-
ed species of bats was mainly used. In the summer through autumn period of 2021, bats were cap-
tured manually or with net during repeated surveys of some dungeons to determine the sex-age
structure and to measure morphometric parameters, after which they were released at the same site.
No animals were captured in winter. We did not trap animals with spider nets at night. The inspec-
tion of large deep underground complexes with a branched network of tunnels was carried out to a
depth of 200-250 m from the entrance, and their near-entrance part was carefully inspected as well.

Acronyms of species names: RHIP — Rhinolophus hipposideros; MBLY — Myotis blythii;
MBEC — M. bechsteinii; MDAS — M. dasycneme; MDAU — M. daubentonii; PAUR — Plecotus
auritus; PAUS — P. austriacus; ESER — Eptesicus serotinus. Conservation categories of species
are given according to different sources, including the red lists of IUCN, Moldova, Transnistria (2nd
ed.), and Ukraine (3rd ed.) [Akimov 2009; Cartea... 2015; Red... 2020; IUCN... 2021].

Research area and description of the underground shelters

The study area includes mainly the left bank of the Dnister and only a few underground shelters
were surveyed on the right bank near the Dubossary Reservoir and near the city of Bendery.

In geological terms, this territory is confined to the south-western slope of the East European
Platform and stretches in submeridional direction along the Dnister River, including the areas of its
middle and lower reaches. Here, in the steep slopes of the river banks, as well as in the valleys of its
tributaries, powerful layers of limestone of Neogene age emerge to the surface, which has been used
as building material since ancient times. Since the mid-20th century, many areas with natural out-
crops of limestone began to be developed on an industrial scale, in most cases by underground min-
ing, resulting in the formation of large underground galleries (Fig. 1). Currently, most of the mines
are closed and have been out of operation for more than 15 years.

Fig. 1. Underground complexes
# of the left bank of the Dnister: a
& — shallow manual tunnels near
the village of Valya Adynka (K-
04); b — one of the entrances to
& the manual tunnel complex north
8 of the village of Bychok (G-01);
{ ¢ — karst cave with a complex
of manual tunnels near the vil-
4 lage of Mikhailovka (R-07); d —
entrance to the mines near the
8 village of Zozuliany (R-04).

= Puc. 1. IligzeMHl KOMILJIEKCH JIi-
BoGepexcoks JHicTpa: a — pydHi
HernuOoKi mTojbHI y c. Bams-
Amunka (K-04); b — omun i3
¥ BxoniB pyuHOi BUPOOKH Yy MiBHi-
~' YHiil YacTUHI KOMIUIEKCY IITO-
. nenb y c. buuok (G-01); ¢ —
! KapcToBa mevepa 3 KOMIUICKCOM
py4YHHX WITOJNEHb y c. Muxai-
{ a ) J'[iBK.a (R-07); d — Bxig y mro-
mf,l nbHi y ¢. 303ynsiau (R-04).
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; . A\ D-03 Fig. 2. Location map of under-
Ukraine D-04 & \’Lm G-03 ground shelters in the territory

\ it G-04 | of Transnistria (overview map
) d,ﬁ\. G-02|  of Europe from the resource
www.google.com/maps).
s G-05 Puc. 2. Kapra-cxema posrariy-
B-01 G-06 BaHHsA IIJ36MHUX CXOBHUII Ha
Romania RASIOT, TepuTOpii Ipunnictpos’s
(ormstmoBa  kapra €Bpomnu 3
pecypey

www.google.com/maps).

The investigated territory, according to the administrative structure, is divided between 5 dis-
tricts and 2 cities of republican subordination (Tiraspol and Bendery), in accordance to which each
identified underground facility is assigned an index corresponding to the district and a serial number.
The index designations are as follows: K — Kamenka District, R — Rybnitsa District, D —
Dobossary District, G — Grigoriopol District, S — Slobozia District, and B — Bendery city with
adjoining territories and settlements of the right bank of the Dnister.

In the studied territory, we have identified 26 underground objects and complexes potentially
suitable for bats, in 15 of which we carried out surveys of their number and species composition
(Fig. 2). Most of the identified underground objects are of anthropogenic origin (former industrial
tunnels for limestone mining and manual mining), and only 2 of natural origin — a shallow cave in
the village of Rascov, Camenca District and a karst cave near the village of Mikhailovka, Ribnita
District.

Camenca District (K): K-01 — Camenca, shallow industrial adit up to 10 m long with a deep cleft in the

right part of the face; K-02 — Valea Adinca, an industrial test adit with five small rooms; K-03 — Valea

Adinca, a small test adit with deep cracks in the ceiling (bat droppings were found); K-04 —Valea Adin-

ca, shallow manual tunnels with two entrances; K-05 — Valea Adinca, shallow industrial adit up to 50 m

long with one room and a large collapse closer to the face; K-06 — Rascov, a complex of manual and in-

dustrial adits with three entrances, one of which collapsed; K-07— Rascov, a karst shallow cave (grotto)
in the upper part of the Zolota River’s bank slope (left tributary of the Dnister River).

Rybnitsa District (R): R-01 —Vihvatintsi, a large complex of hand-dug tunnels with low ceilings and

numerous rooms; R-02 — Gidirim, a large complex of industrial adits, heavily littered, the quantitative

and species diversity of bats is low; R-03 — Gidirim, the entrance is caved in, the adits could not be ex-
amined; R-04 — Zozuliany, a large complex of industrial adits, heavily littered, quantitative and species
diversity of bats is low; R-05 — Busky (Rybnitsa), a complex of handmade tunnels with ceilings up to

1 m high; most of them collapsed and could not be surveyed; R-06 — Uch. Pridnestrovskoe, industrial

test taps with three separate entrances; R-07 — Mikhailovka, a karst cave in the upper part of the Dnister

River’s bank with an extensive gallery of tunnels used for manual mining of building stone; R-08 — Mi-

khailovka, an industrial tunnel, backfilled, not investigated.

Dubossary District (D): D-01 — Cocieri, a large complex of industrial adits with several levels; D-02 —

Golerkani, a complex of industrial adits, heavily littered, quantitative and species diversity of bats is low;

D-03 —Molovata, shallow tunnels of manual mining; D-04 — Garmatskoe, shallow tunnels of manual

mining.

Grigoriopolsky District (G): G-01 — Bychok, the largest complex of industrial tunnels with several lev-

els and multiple entrances, in the northern part — adits, predominantly manual mining; G-02 —

Grigoriopol, industrial working tunnels; G-03 — Grigoriopol, industrial working adits; G-04 — Grigorio-


http://www.google.com/maps
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pol, industrial adits, not active, not surveyed; G-05 — Krasnogorka, shallow manual workings, heavily
collapsed; G-06 — Krasnogorka, shallow manual workings, heavily collapsed.

City of Bender (B): B-01 —Bender (microdistrict ‘Severny’), a complex of industrial tunnels.

Results and Discussion

Of the 26 underground sites and complexes we identified 21 sites that are potentially suitable
for bats and which were surveyed in detail. The currently working tunnels and adits, access to which
is difficult, have remained unexamined. The number and species composition of bats were counted
in 15 of the 21 surveyed sites and the results are shown in Table 1. Data on 6 adits out of the 21 sur-
veyed ones are not given in Table 1 because some of them were destroyed or bats and traces of their
presence in them were completely absent.

Table 1. Results of bat surveys in underground shelters of Transnistria in 2020-2021
Tabmuus 1. Pe3ynbraTu JOCTIIKEHD KaKaHIB y mia3eMHUX cxoumax [Ipuaaictpor’s 'y 2020-2021 pp.

Index Species (acronyms) Credited to
.. | Record date - -

of adit RHIP | MBLY [MBEC|MDAS |[MDAU|PAUR | PAUS| ESER | ind. | species | Sum of sp.
26092020 — - 1 - - - - - 1 1

KOl 04010001 - — — - — — - 1 1 1 2
26.09.2020 2 - - - 2 - - 4 2

K-02 04012021 37  — - - 3 - 1 41 3 3
26062021 — - - - - - - - 0
04.01.2021 1 - - - - - - 1 1

K-04 26.06.2021 1 - - - - - 4 5 2 2
03.10.2021 1 - - - _ _ - 1 1
04012020 - - - - 1 - - 1 1

K-05 26.06.2021 — 1 - - - - 1 2 2 3
03102021 - - - - - - - - -
11.042021 11 22 2 1 5 - - 1 42 6

K-06 26.06.2021 3 - - - - - - 3 1 6
03102021 43 9 - 1 1 - - - 54 4

K-07 26.09.2020 5 - - - - - - - 5 1 1
12092020 1 18  — - 4 - I 35 4
26092020 2 15 - 3 2 - - 8 30 5

Rop 07112020 12 7 - 1 1 - - - 21 4 5
24122020 44 4 - - 3 - - - 51 3
03.07.2021 - 2 - - - - - 2 1
03102021 - 17 - _ _ _ _ 17 1

R-02 07.11.2020 3 - - - - - - - 3 1 1
24122020 27 2 - - 6 - - - 35 3

R-04 03.07.2021 1 - - - - 1 1 3
03102021 - 3 - - - - - - 3 1
19092020 19  — - - 15 - 2 36 3

R-07 05.01.2021 26 1 - - 1 - - - 28 3 4
03.07.2021 1 _ _ _ _ 1 1

Doy 22022021 271 - 7 - 75 3 2 10 124 6 o
06.032021 - 51 1 3 - 1 - - 56 4

D-02 09.052021 3 _ - _ - - - - 3 1 1

D-03_ 09.05.2021 -  _ - - 25 _ 25 1 1
29.08.2020 3 - - 2 23 2 - 9 39 5

cop 10102020 5 - - - VR 2 42 83 4 5
23012021 - - - - 2 - 5 14 21 3
10102021 - - - - 13 - 1 19 33 3

B-01L 01.052021 10  _ _ - 14 - 24 2 2

Total individuals: 287 153 11 11 230 6 16 118
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According to the survey results, the following species composition of bats was revealed: Rhi-
nolophus hipposideros, Myotis blythii, Myotis bechsteinii, Myotis daubentonii, Myotis dasycneme,
Plecotus auritus, Plecotus austriacus, and Eptesicus serotinus.

Family Rhinolophidae

This group is represented in underground locations by one species.

Rhinolophus hipposideros (Borkhausen, 1797) is recorded practically in all underground shel-
ters of Transnistria (in 13 of 15 examined) (Fig. 3). It is the most abundant and frequent species in
the studied area. They are concentrated at wintering grounds and also throughout the year in adits
near the settlements of Bychok, Cocieri, Mikhailovka, Zozuliany, Vykhvatintsi, Rascov, and others.

The largest aggregations were found in winter in caves near Valya Adynca (37 specimens),
Rascov (43 specimens), and Vykhvatyntsi (44 specimens). The species is listed in the Red Data
Book of Transnistria (2nd edition) as Endangered (EN), as well in the list of IUCN (Version 2021.3:
Europe — NT), Bern Convention, Bonn Convention, European Habitat Directive; Red Data Books
of Moldova and Ukraine [Akimov 2009; Cartea... 2015; Red... 2020; IUCN... 2021].

Family Vespertilionidae, subfamily Myotinae
This group is represented in underground locations by four species.

Myotis blythii (Tomes, 1857) is recorded in underground shelters in the central and northern re-
gions of Transnistria: Dubossary, Rybnitsa, and Camenca (Fig. 4). To the south of Dubossary, we
have not found it. Large aggregations (over 50 individuals) were recorded only in winter and in early
autumn during the breeding season. In summer, single individuals, usually males, were recorded.
The largest concentrations of wintering lesser mouse-eared bats were found in the adits nearby to the
villages of Cocieri (over 51 individuals), Rascov (22 individuals), and Vykhvatintsi (18 individuals).
The species is listed in the Red Book of Transnistria (2nd edition) with the status (VU) Vulnerable;
also listed in the IJUCN (Version 2021.3: Europe — NT), Bern and Bonn Conventions, European
Habitat Directive; in the Red Books of Moldova and Ukraine [Akimov 2009; Cartea... 2015; Red...
2020; IUCN... 2021].

Myotis bechsteinii (Kuhl, 1817) has not been previously recorded in the territory of Transnistria.
It is the rarest bat species found by us in winter only in three dungeons of Transnistria: in Dubossary
and Camenca districts. One bat was recorded at the end of September in a shallow adit in Camenca.
The largest number of wintering individuals (7 specimens) was recorded once in adits near Cocieri
in late February 2021, however during repeated inspection in the beginning of March only one spec-
imen was recorded (Fig. 5). The species is listed in the IUCN (Version 2021.3: Europe — VU), Bern
and Bonn Conventions, European Habitat Directive; Red Data Books of Moldova and Ukraine
[Akimov 2009; Cartea... 2015; IUCN... 2021].

Fig. 3. Rhinolophus hipposideros
(Borkhausen, 1797): a — part of a
colony of lesser horseshoe bat at a
wintering site in adits near the
village of Vykhvatyntsi (R-01);
b— a single individual during
daytime (cave near the village of
Mikhailovka, R-07).

Puc. 3. Rhinolophus hipposideros
(Borkhausen, 1797): a — vacruna
KOJIOHIT MiJKOBOHOCA MAajoro Iif
4ac 3UMIBII Yy INTOJBHAX Yy
c. Buxsarunui (R-01); b — moo-
JMHOKa 0cOOMHA yzeHb (Iedepa y
¢. Muxaiiniska, R-07).




Bats (Chiroptera) of Transnistrian underground shelters based on results of the 2020—2021 census 17

Fig. 4. Myotis blythii (Tomes,
1857): a — lesser mouse-eared
bat from the adits at Vhvatintsi
(R-01); b — wintering individ-
uals (adits at Cocieri, D-01).
Puc. 4. Myotis blythii (Tomes,
1857): @ — HiYHHULA TOCTPOBY-
Xa 13 WTOoJIeHb y ¢. BuxBaTuHIi
(R-01); b — 3umyroui ocobuHu
(wroeHi y ¢. Kouiepu, D-01).

Fig. 5. Myotis bechsteinii
(Kuhl, 1817): a — a wintering
individual in the adits near the
village of Cocieri (D-01); b —
an old male from the adit near
the village of Cocieri (D-01).

Puc. 5. Myotis bechsteinii
(Kuhl, 1817): a — 3umymoua
ocobuHa y mronpHAX y c¢. Ko-
giepu (D-01); b— crapwmii
camens i3 mwTonbHi y ¢. Kouie-
pu (D-01).

Fig. 6. Myotis daubentonii
(Kuhl, 1817): a — a colony in
a cave near the village of Mi-
khailovka (R-07); b — a soli-
tary individual in the tunnel
near the village of Rascov (K-
06).

Puc. 6. Myotis daubentonii
(Kuhl, 1817): a — xomoHist y
nmeyepi y c. MuxaitmiBka (R-
07); b — mooauHoka ocobuHa
y wrtoibHi y ¢. Pamkis (K-06).

Fig. 7.  Myotis  dasycneme
(Boie, 1825): a — pond bat
from a complex of adits near
the village of Bychok (G-01);
b— a wintering individual
(adits near the village of
Rascov, K-06).

Puc. 7. Myotis dasycneme
(Boie, 1825): a — HiuHHIA
TOCTPOBYXa i3 KOMIUIEKCY IITO-
nensb y ¢. buyok (G-01); b —
3uMyioda ocoOuHa (UITOJNBHI y
c. Pamkis, K-06).
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Myotis daubentonii (Kuhl, 1817) is the second most frequently recorded species after the lesser
mouse-eared bat. It is recorded in most of the underground shelters of Transnistria (it was found in
10 of 15 surveyed shelters) (Fig. 6). The most numerous and frequently occurring species in the
studied area. It is concentrated in wintering grounds, as well as throughout the year in the adits near
the villages of Cocieri, Bychok, and Bendery (Severny). Winters solitarily or in small aggregations
of up to 4-5 individuals. In spring and autumn, it gathers in small groups (colonies) of up to 14 indi-
viduals (in mine galleries near Bendery). The species is listed in the Red Book of Transnistria (2nd
edition) with the status (VU) Vulnerable; also listed in the IUCN (Version 2021.3: Global — LC),
Bern and Bonn Conventions, European Habitat Directive; Red Books of Moldova and Ukraine
[Akimov 2009; Cartea... 2015; Red... 2020; IUCN... 2021].

Myotis dasycneme (Boie, 1825) is a rare bat species found during winter and in spring to sum-
mer only in four dungeons of Transnistria in both southern and northern areas. It winters solitarily,
often together with other bats (Fig. 7). It is listed in the Red Data Book of Transnistria (2nd edition)
with Endangered (EN) status, also IJUCN (Version 2021.3: Europe — NT), Bern and Bonn conven-
tions, European Habitat Directive, Red Data Books of Moldova and Ukraine [Akimov 2009; Car-
tea... 2015; Red... 2020; IUCN. 2021].

Family Vespertilionidae, subfamily Vespertilioninae
This group is represented in underground localities by three species.

Plecotus auritus (Linnaeus, 1758) was found only in two adits: near Bychok, Grigoriopol Dis-
trict and near Cocieri, Dubossary District. One pair (13, 19) was found in the adits near Bychok;
four individuals were recorded wintering alone near Cocieri. We recorded 6 individuals during the
survey period. The species is listed in the Red Book of Transnistria (2nd edition) with the status
(EN) Endangered; also listed in the IUCN (Version 2021.3: Global — LC), Bern and Bonn conven-
tions, the European Habitat Directive; in the Red Books of Moldova and Ukraine [Akimov 2009;
Cartea... 2015; Red... 2020; IUCN... 2021].

Plecotus austriacus (Fischer, 1829) is sporadically recorded in underground shelters throughout
Transnistria (recorded in 5 of 15 surveyed adits). The greatest number of individuals (up to 5) was
recorded in adits near the villages of Bychok (Grigoriopol District) and Valea-Adynca (Kamenka
District) (Fig. 8). The species is listed in the Red Book of Transnistria (2nd edition) with the status
(VU) Vulnerable; it is also listed in the IUCN (Version 2021.3: Global, Europe — NT), Bern and
Bonn Conventions, the European Habitat Directive; in the Red Books of Moldova and Ukraine
[Akimov 2009; Cartea... 2015; Red... 2020; IUCN... 2021].

Eptesicus serotinus (Schreber, 1774) is recorded in underground shelters throughout Transnis-
tria. The greatest number of wintering individuals was observed in the adits near the villages of By-
chok (Grigoriopol District), Vykhvatintsi (Rybnitsa District), and Cocieri (Dubossary District)
(Fig. 9). It was not registered by us in summer. The species is listed in the IUCN (Version 2021.3:
Global — LC), Bern and Bonn Conventions, and in the Red Book of Ukraine [Akimov 2009;
IUCN... 2021].

Fig. 8. Plecotus austriacus
(Fischer, 1829): a — a colony
in the adits at Valya Adynka
(K-04); b — a grey long-eared
bat from the adit complex at
Bichok (G-01).

Puc. 8. Plecotus austriacus
(Fischer, 1829): a — xouoHis y
IITONBHAX Yy c. Bansg-Anuaka
(K-04); b — ocobuna ByxaHs
Ciporo i3 KOMITIEKCY IITOJEHBb
y ¢. buuok (G-01).
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Fig. 9. Eptesicus serotinus (Schreber, 1774) from the adits complex
near the village of Bychok (G-01).

Puc. 9. Eptesicus serotinus (Schreber, 1774) i3 koMIIeKCy IITONCHB
y ¢. buuok (G-01).

The investigated territory, according to the administrative structure, is divided between 5 dis-
tricts and 2 cities of republican subordination (Tiraspol and Bendery), in accordance to which each
identified underground facility is assigned an index corresponding to the district and a serial number.
The index designations are as follows:

Conclusions

Thus, according to the results of investigations of underground shelters it was possible to estab-
lish the presence of 8 bat species: Rhinolophus hipposideros, Myotis blythii, Myotis bech-steinii,
Myotis daubentonii, Myotis dasycneme, Plecotus auritus, Plecotus austriacus, and Eptesicus seroti-
nus. Summary data on the ratio of the number of individuals of the registered bat species in under-
ground shelters are shown in Fig. 10.

The most widespread and frequently encountered species in the studied area are the lesser
horseshoe bat (Rhinolophus hipposideros) and Daubenton’s bat (Myotis daubentonii). The serotine
bat (Eptesicus serotinus) is common and found in most dungeons. The lesser mouse-eared bat (Myo-
tis blythii) is often found, and only in the central and northern areas of Transnistria; it has never been
observed south of Dubossary. Rare species are the brown long-eared bat (Plecotus auritus) and grey
long-eared bat (Plecotus austriacus), with the former occurring three times less frequently. The pond
bat (Myotis dasycneme) is a very rare species, with only single individuals being registered, and
Bechstein's bat (Myotis bechsteinii) is a species that has never been registered in Transnistria before.

Eptesicus serotinus [
Plecotus austriacus [3
Plecotus auritus [

Mpyvotis daubemntonii

Myotis dasyvcneme [
Jos daeneme Fig. 10. Ratio of the number of individuals of

Myotis bechsteinii 8 bat species recorded in 2020—2021 in under-

Mpyotis blythii ] ground shelters.
Rhinolophus hipposideros : : a Puc. 10. CHiBBigHOIIEHHS KilbKOCTi OCOOMH
0 100 200 300 BUSIBIICHHX Y 2020-2021 pp. BUAIB KaXKaHIB y
MA3EMHHUX CXOBHIIAX.
8
6 6

Fig. 11. Ratio of the total
number of bat species in dif-
ferent underground shelters of

3 3
2 2 2 Transnistria.
1 1 1 1 Puc. 11. ChiBBigHOIIEHHS 3a-
|_| rl [_] I—] TraJIbHOI KIJIBKOCTI BUIIB KaXKa-
K-01 K-02 K-04 K-05 K-06 K-07 R-01 R-02 R-04 R-07 D-01 D-02 D-03 G-01 B-01 B ¥ PISHHX TI3CMHHX €XO-
Bumiax [IpuaHiCTpOB’s.
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It should be noted that during the surveys in 2020-2021, we did not find the whiskered bat (My-
otis mystacinus), a species that was previously recorded in a number of adits in the southern and
central regions [Andreev & Vasiliev 1997; Vasiliev & Andreev 1997; Vasiliev & Andreev 1998;
Bondarenko & Guseva 2003].

The ratio of the total number of bat species found in different underground shelters in Transnis-
tria is shown in Fig. 11.

Among the most important sites for the preservation of species diversity of bats should be noted
the tunnel complexes near the villages of Cocieri D-01 (8 species), Bychok G-01 (6 species), Rascov
K-06 (6 species), and Vykhvatyntsi R-01 (5 species). These underground complexes should be given
the status of protected sites as they play a key role in the life of bats in the winter period, as well as
during their breeding season.

The data presented in this work on the fauna of bats of underground shelters of the left bank of
the Dnister are preliminary and further research is required on an ongoing basis in order to obtain
more accurate and detailed information on the dynamics of the number and changes in the species
composition.
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Abstract

The mammal fauna state of the Dnipro River’s floodplain within the city of Kyiv is
considered. Information on mammals in this region from the first half of the 20th
century to the present has been summarized. The change of species abundance and
its possible causes are analysed. The general impoverishment of the mammal fauna
has been revealed. Due to the transformation of natural complexes and the ad-
vancement of human activity in the floodplain, a number of mammal species have
disappeared or decreased in number. Among the extinct species is the European
mink. A number of other aboriginal species such as otters, ermines, water voles and
others have become rare and need protection. At the same time, changing condi-
tions in the floodplain contributed to the recovery of populations of some other
species, such as the beaver. As early as the beginning of the 20th century, such
synanthropic species as the brown rat, the house mouse, the serotine bat, Kuhl's
pipistrelle, and the white-breasted hedgehog have firmly established here. The
development of the floodplain by humans has led to the synanthropization of a
number of mammal species. An example is the stone marten, which was not previ-
ously known in the floodplain. The degree of synanthropization of a number of
floodplain-related bats (for example, mouse-eared bats) and insectivores (for ex-
ample, moles) is also high. The appearance of new species in the floodplain was
due to a radical change in conditions, in particular the cessation of spring floods,
which led to hedgehogs, moles, and hares becoming permanent residents. The press
of hunting in adjacent territories leads to regular migrations of ungulates to the
territory of floodplain in Kyiv. The share of alien species is high; among them are
the American mink and the raccoon dog. To protect the rare mammal species of the
Dnipro’s floodplain, a number of protected areas of local significance have been
created in Kyiv, which hinders the development of the floodplain, as well as con-
tributes to the preservation of natural complexes. It is important to create a number
of new protected areas and include the most valuable sites into the protected zone
of the projected Dnipro Islands National Nature Park. It is also necessary to take a
number of mammal species under the protection of the local council, which is
especially important in relation to the European mole, Eurasian water shrew, har-
vest mouse, forest marten, European badger, common weasel, roe deer, and Euro-
pean water vole.
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Tepiogayna 3annasu Jninpa y KueBi: cran Ta 3minm 3a ocranni 100 pokis

IBan Ilapuiko3a, Irop 3aropoaHiok

Pesrome. PosmaHyTo craH Tepiodaynn 3amaBu [IHinpa B Mexax micta Kuesa. Y3araapHeHO BiOMOCTI IIpo
CCaBIIiB I[bOTO perioHy, nounHatouu 3 I mon. XX c1. 1o mporo gacy. [IpoananizoBaHo 3MiHy TpaIruUITHHS BHJIIB Ta
MOJXKJIMBI IIPUYMHU I[,0T0. BeTanoBneHo 3aransHe 30iMHEHHS TepioayHH. Y 3B’S3Ky 3 TpaHC(hOpPMALI€IO MpH-
POIHHMX KOMIUIEKCIB Ta MPOCYBAHHAM JIIOJCHKOI TisSUIBHOCTI Yy 3aIaBi JAeKiNbKa BHIIB CCaBLiB 3HUKIN ab0 mo-
MITHO CKOPOTHJIM CBOIO YHCeNbHiCTh. Cepell 3HUKIUX — HOpPKa €Bpomeichka. [HIT abopUreHHi BUAM, SK-OT
BU/Ipa, TOPHOCTaH, Iyp BOIASHUI Ta iH., CTaNM PIAKICHUMH Ta MOTPeOyIOTh 3aX0niB 3 0xXOopoHU. OIHOYAaCHO
3MiHa YMOB Yy 3aIljIaBi CIIpHsJIa BiTHOBJICHHIO IOMYJIALIH AeSKUX 1HIINX BUIIB, 30KpeMa 600pa. Bxke Ha movat-
Ky XX CT. Ha Hilf MilIHO YTBEPMJIKCSA TaKi CHHAHTPOIIH, K MALOK CIpUH Ta MHUIIAa XaTHS 3 TPU3YHIB, epray Imi-
3Hi Ta HeToNMp OLTOCMYTHH 3 Ka)kaHiB, DKak OiouepeBuil 3 KoMaxoinHUX. OCBOEHHS 3aILIaBH JIIOAWHOIO TIPU-
3BEJIO IO CHHAHTPOMIi3allii HU3KU ccaBlliB. [IpuKiIagoM € KyHUIlS KaMm’siHa, sKa paHinie He Oyia BimoMa s 3a-
IUIaBH. BenuknM € Takox CTyNiHb CHHaHTPOMi3allil HU3KM TIOB’s3aHMX i3 3aIUIaBOIO BHIIB KaXKaHIB (HAmp. Hid-
HHIII) Ta KOMaxoifHKUX (Hamp. KpoTn). [IpoHNKHEHHs HOBHX BUJIB HA 3aIUIaBy Big0YJI0CS BHACIIIOK JOKOPiHHOT
3MiHH YMOB, 30KpeMa MPHUIUHEHHS PEXUMY BECHSHHX PO3JIHBIB, IO CIPUSIO (HOPMYBaHHIO MOCTIMHHX MOCe-
JeHb DKaka, KpoTa Ta 3aiis ciporo. IIpec MUCIMBCTBA Ha CYMDKHHX TEPUTOPISX NMPU3BOAUTH 10 PETYISIPHUX
Mirpauniii Ha TEpUTOPI0 KUIBCHKOI 3aIIaBH KOIMUTHUX. BICOKOIO € YacTKa 4yKOPiIHUX BUIIB, CEpell HUX Bi30H
Ta €HOT yCCYpiHChKUMiA. 711 OXOPOHH papUTETHOI CKJIAJ0BO1 3aIUIAaBHUX KOMIUIEKCIB y Mekax KueBa cTBopeHO
HH3KY 3aII0BITHHX 00’€KTIB MICI[EBOTO 3HAUEHHSI, [0 CTPHMYE OCBOEHHS 3aIIaBH 1 CIpHsE 30epekeHHIO PH-
POIHUX KOMIDIEKCIB. BaXITMBUM € CTBOPEHHSI HU3KH HOBHX 00’€KTiB OXOPOHHM Ta BKJIFOYCHHS HAWI[IHHIIINX Ji-
JISTHOK IO 3aITOBiZTHOT 30HM NPOEKTOBaHOr0 HarioHansHOTo MPpUpOAHOTO MapKy «/IHINpOBCHKI ocTpoBm». Heob-
XiJTHO TaKOX B3ATH HU3KY BHIIB CCaBIIB ITiJi OXOPOHY PILIEHHSM MICIIEBOI Paji, 10 OCOOINBO BaXKIIMBO Y CTO-
CYHKY 10 BHIIB, SIKi BPa3JIHBi 10 aHTPOIOT€HHOTO (haKTopa, SK-OT KPiT, PICOHIKKA BEIHKA, MUIIKA JTy4HA, KY-
HULA JTicoBa, OOPCYK, TACHUIIS, CapHa Ta IIyp BOASHUIL.

Kinrwouosi ciosa: Ccapui gonuuu JlHinpa, oxopoHa TepiodayHu, 3amoBigHa cnpasa, KHiBCbKUil Meramnosic.

Beryn

Michbki arjgomeparii 4acTo € TEpUTOPISIMHU, Ha SIKUX MPUPOAHI KOMIIEKCH HE IIPOCTO TpaHcdo-
PMOBaHi, aie i 3HUIEHI, 1 HASBHICTh IWKO1 010TH € JJISl YaCTUHU COIliyMiB HeOakaHUM (PaKToOpoMm,
Ha PEryJsIiio SKOTO MicTa CHPSIMOBYIOTH 3yCHIUIS PI3HOMaHITHHX KOMYHAIBHHX CIIyxO0. Takwii
HAIPSIMOK PO3BHUTKY MICT Be/Ie HE IPOCTO 10 PyWHAIi IPUPOTHIX KOMIUIEKCIB, ae W 0 MOBHOTO
PO3pHUBY 3B’sI3KiB MICHKUX IIEHO31B 13 ipupoaauM AoBKULIIM [Kucheryavyi 2001].

KuiB me B cepennni XX CT. BITHOCHIN JI0 «3€JICHUX» MICT 3 MOTYXHOI0 MEPEXEI0 MapKOBUX 1
«OMaKUTHUX» 30H, 0 TIEBHOI MipH Takuil ctaTyc 3aynumaetses i Tenep [Dmytruk ef al. 2010; Ivano-
va 2011; Lesnik & Hirs 2015]. YpOaHizaliis 03Ha4ae 3MiHH MICBKOTO CEPEJIOBHING, 1 IIe 0COOJINBO
CTOCYETBCSI MiCT-MIUJIbHOHHHKIB. 3BICHO, HE BCI MICTa BiJIIOBIJJalOTh MOJEISAM MPOTUCTABIICHHS Mi-
CBKOT'O CEpEeIOBUIIA TPUPOAHOMY, ICHYE YUMAJIO MICT, Jie IPH iX IUIaHyBaHHI i pO3BUTKY TOTPUMY-
FOThCSI TIEBHUX HOPM IIIOJIO OOCSITIB 3eJIeHUX 1 OJJAaKUTHHX 30H, Jie MicTO 30epirae B co0i MOXIJIMBOCTI
CHiBiCHyBaHHS JroeH i Aukol npupoau. O3HAKOIO KyJIbTyp(IiTOLEHO3IB TYT € He JIMIIE TyKOPiIHi
CHHAHTPOIIH, ajie ¥ Buan aukoi ¢aynu [Zagorodniuk 2003]. HasBHICTE TakuX BHUIIB 03HAYA€E BiHO-
CHY HOPMaJBHICTh YMOB iCHYBaHHS I I0ofeH, a cami I1i BUAM OUKOi (payHU CTaloTh 00°€KTOM 0CO0-
JIMBOI yBard MiICTSH, YaCTHHOIO HOPMAaJbHOTO CBITYy, B SIKOMY JIIOAMHA MOXKE XOY Ha JEIKHil dac
BiJUyTH TaPMOHIIO CBOiX CTOCYHKIB i3 mpupoaoto [Mezhzherina 2002]. Taki 30HM HPUCYTHOCTI TH-
Kol (hayHH HE 3aMiHATH Hi 300IapKH, Hi NPUPOTHUYI My3ei, i MoAiOHI OCepeAKH TUKOI IPUPOIH €
O3HAKOI0 HOPMAJIBHHUX MICT, y SIKMX ICHY€E He JIUIIEe TEXHOIaHAa(T.

Micto KuiB nexuts y gonuHi HaiOuiemol piuku Ykpainn — J{xinpa. 3amiasa miei piuku cra-
HOBUTb 3HaUHY YaCTHHY MicbKoi Teputopii. BorHovac cyuachmii ckian tepiodaynu 3ammasu Juin-
pa B Mekax MicTa He CIlyryBaB 00 €KTOM oKpeMoro mociimkeHHs. [Ipu mpomy Taka iHdopmaris €
HaJ3BUYAHO BYKJIMBOIO 3 OTJISITY Ha 3arpO3u JIJIsl IPUPOIN MICTa Y 3B 53Ky 3 HOTO PO3BUTKOM, 30K-
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peMa IUIAXOM YIIiTbHEeHHs 3a0yI0BH Ta IUTaHaMH 3a0yIOBH MPHUOEPEKHHUX Ta OCTPIBHUX TEPUTOPIH
y Mexax 3aruiau Juinpa'. HasBra indopmariist Moxe OyTH BUKOPUCTAHA HE TLIBKK B CIIpaBi 30e-
PEKEeHHs 3eJIeHNX MapKOBHX 30H Ta CTBOPEHHI 3aKa3HWKIB Ta IaM’ATOK IIPUPOIH MICIIEBOTO 3Ha-
4yeHHS. BOHa € TakoX HEOOXiNHON s IUIAaHYBAHHS MPOEKTOBAHOIO HALIOHAJIBHOTO MPUPOAHOTO
napky «/IHinpoBceki octpoBu» [Parnikoza et al. 2020].

Mertoro naHoi poOOTH cTajla MiATOTOBKA OIJISIAY BIAOMOCTEH 100 MHUHYJIOTO M Cy4acHOTO
CKJIJly Ta MicIlb TOIIMPEHHs TepiodayHu B 3amiaBi JHinpa, okpecaeHHs HeoOXiqHUX 3aX0/iB II0/0
OXOPOHHU PApPUTETHOI a0OpUTeHHOT TepiodhayHH.

IcTopist mocaiTkeHb

Hackinpku BiioMo aBTOpaM, TepiodayHa 3armiaBHOI yacThHA KueBa Hikoyin He Oyna mpemme-
TOM OKpeMOTo JociiukeHHs. Jlyxe 3araibpHi BizoMocTi po ¢dayHy 3BipiB Kuesa, 30kpeMa 3araBu
Huinpa, y XVIII ct. 3amumms y cBoiii «Ictopii Kuea» (1798—1799 pp.) M. bepnincbkuii: «3 oukux
36IpPi6 800AMbCA 8 AICAX 806KU, TUCUYL, 3alyl, capHu, Oabaxu, KpOoauKu, mxopu, HOpKU, 2opHocmai,
JACKU, 8UBIPKU Ma Oe31i4 wypie AK 0OMAUIHIX, MAK i 600AHUX,; 3PIOKA JHC 3'a6/1510MbCA 6e0MeOi, CU-
Hi, bopcyxku ma pocomaxuy [Berlinskyi 1991].

[epmum BaroMuM 3BeleHHAM cknaay (ayHu ccaBuiB M. KneBa Ta #HOro Okosump € Imparst
M. Keccnepa «Ccasi...KuiBcbkoro HapuansHoro okpyry» [Kessler 1851]. Ille Ha mouatky XX cT.
JUTS THITPOBCHKHX OCTPOBIB iCHYBaJla BiTHOCHO OaraTa ¢ayHa, mo po3kpurto B npamsx E. B. Illap-
nemans «Hapuc TpyxanoBoro octpoBa» [Charlemagne 1914], «CcaBui oxonunp M. Kuesay [Char-
lemagne 1915] Ta ornsazai ccapuip 3anoBigauka «Konua-3acnay» [Charlemagne 1928; 1933]. Ilicnsa
BOTro 1 0 KiHIg XX CT. He MIArOTOBJICHO JKOIHOTO 3BeneHHs 1 jume 2003 p. mpeacTaBiIeHo mep-
IIMI TCJs JTOBroi NMEpepBM OIJIS CCaBIiB MicTa, aje 6e3 cleliagbHOl yBaru 10 3aruiaBu [Zago-
rodniuk 2003]. BaxxnuBoro Bixoro cTaB orysj ccaBLiB ['onocieBa i mpuiieriux Tepuropiit [Mishta
2007]. ¥ 2020 p. Buifnuia 1ie oJHa Halla rparis, B IKiid JeTaJbHO 0XapaKTePU30BaHO HU3KY MICHKUX
TEPUTOPIH, TIEPCIIEKTUBHUX IIOJ0 CTBOPEHHS 00’ €KTIB MPUPOIHO-3aMOBIAHOTO (HOHIY, 3 HaBelICH-
HSIM BioMocTei npo TepiodayHy ux 06’ exTiB [Parnikoza ef al. 2020].

Marepiajau Ta MeTOAU

VY miaroToBIi OBOTO OTVISAY BUKOPUCTAHO PE3YIBTATH BIACHUX CIIOCTEPEKEHB Ta JaHi 3 JliTepa-
TypHu. [IpoBOAMBCS TaKoX MOHITOPHHT TOBIIOMJICHb NPO 3YCTpidi ccaBIiB B Mexax M. KueBa. B
o0cCsr TaHWX BKJIIOUEHO BifloMocTi 3 3amtaBu [lHinpa y Kuesi, 30kpeMa OCTPOBIB Ta NpHOSPEKHUX
Teputopid (B T.4. 3a0yIOBaHMX ), BiJl MEXI 3aIlUIaBH B paiioHi J{HIMPOBCHKOT BOJOTIHHOI CTAHIIIT Ta
M. Buriropos, a Takox mpurupiioBoi 3amiaeu Jecau Ha miBHOUI 10 JKykoBoro octposa, yp. KoHua-
3acma Ta 1iBOOEpEKHUX OCOKOPKIBCHKHUX JIyK Ha miBAHi (puc. 1). HamzamuiasHi Teputopii 6opoBoi
TepacH Ta NpaBoOepeXKHUX KUIBCHKUX Tip A0 yBard He Opaiu.

s KOX)KHOTO BHJY JOJaHO BiIOMOCTI MPO BiZIOMi KOJEKIIiHI 3pa3ku, 10 0COOIUBO BaXIIUBO
JUISL BUJIB, SIKi CKJIQJJHO BU3HAYATH, a TAKOX APIOHUX CCaBIIiB, HAIIWHICTh BU3HAYCHHS SKHX MOXK-
JIUBA TUTbKU TP JICTATHHOMY aHaji31 MOP(OJIOTIYHUX O3HAK.

BimomocTi mpo o0csr KoJeKIiHHMX 3pa3KiB ccaBliB 3 Kuepa 3a manumu 3 karajgory HHIIM
npezncraBieHo B Taba. 1. Mosa #ine mpo xoxekuii Biagiry 3oomorii HHIIM (3ammcu sk HHIIM); y
YaCTHHI BHUIAJKIB 3raJJaHO TaKOX 3pa3ku 3 Biaaury maieonronorii (HHIIM-m), HanTo cTOCOBHO Ka-
JKaHIB, KOJIEKIIIHHI cepii sSIKux HenlogaBHo omnrcano okpemo [Godlevska 20135]. Ockinbku st 3Ha-
YHOI YaCTHHHU KOJICKIIIHHUX 3pa3KiB Ha €THKETKAX BKa3aHO TUTbkH «KuiBy», 0e3 meranizailii, BiloMo-
CTi TIPO 3pa3kM TYT MOJAHO JBOMA KojoHkaMu — «KuiB» (Bci maHi) 1 «3armiaBa» (1aHi, o aapeco-
BaHi J0 3aIUIaBHOI TOMOHIMIKH a00 CTOCYIOTBCSI BHIIB UM CEpii, IKUX HAIICBHO 30Mpajy y 3aIUIaBi);
Takux € 77 3pa3kiB 20-Ti BUIIB. [ esKUX BUIIB HABEJCHO TAKOXK 3HAXIIKH 32 KATaJOrOM KOJICK-
ii 3oomoriunoro mMysero Kuiscbkoro yHiBepcutety (SMKYVY).

' MoBa mpo 1Ba JOKYMEHTH, IO CTOCYIOTbCs 3a0ynoBu Micta Kuis: 1) Ienepansuuii mian M. Kuesa na mepiog mo 2020 p.
AT «KuiBnpoekt», Inctutyt «Kuisrenmnan». Kuis, 2002. https://kga.gov.ua/generalnij-plan; 2020. 2) I'enepanpuuii mnan Kuesa
micis 2020 p. https://kga.gov.ua/generalnij-plan
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[To3HadeHHs1 OCHOBHUX eJeMeHTIB 3aruiaBu JlHinpa y Kuesi:

Ivan Parnikoza, Igor Zagorodniuk

Puc. 1. Cxema 3aminaBu /lHimpa y
Kueni Ta i OCHOBHHX €JIEMEHTIB, SIKI
PO3TISIIANKCS HAMH B I[bOMY IOCIi-
JDKEHHI.

Hudpu B komax — HOMEpPH AUITHOK
(mepernik BHU3Y), IYHKTHpP — MeEXi
3aIUIaBH, CYIUIBHUH KOHTYp — TepH-

TOpisS  KOJHIIHBOTO  3alOBiJIHUKA
«Konua-3acna»; >KOBTHI KBagpar —
MICIIe PO3TallyBaHHS KOJHIIHBOT

JHinpoBchKoi OiocTaHMii; OiakuTHE
KOJIO — JIOKami3alis KOJNHUIIHIX 000-
JIOHCHKHUX TOJTiB 3POIIECHHS.

Fig. 1. The scheme of the Dnipro
floodplain in Kyiv and its main ele-
ments, which we considered in this
study.

Numbers in circles — plot numbers
(listed below), dotted line — flood-
plain boundaries, solid contour — the
territory of the former reserve ‘Kon-
cha-Zaspa’; yellow square — the loca-
tion of the former Dniprovska biosta-
tion; blue circle — location of the
former Obolon irrigation fields.

1 — o. [Ttammanit, 2 — o. Benukuit [liBHiunwMiA, 3 — 0. BanpkoBcbkuit, 4 — tupno Jecau, 5 — OOonoHCEKa 3a-
1aBa, 3aToka BepOiox Ta 03. JlykoBe, 6 — Miciie3HaX0)KeHHs 000JIOHCHKHX ITOJIB 3poIIeHHs (ctaHoM Ha 1914 p.),
7 — 03. Kupmniscbke Ta VlopﬂaHCLKe, 8 — 03. Bep6One, 9 — 3aroka Boekysara, 10 — ITozin, 11 — 3aroxu Cobaue
rupio ta O6onoHckKa, 12 — o. Mypomens, 13 — JlecHsHebki yku, 14 — Burypisebki o3epa, TpoemMHCbKI JTyKu
Ta 03. Anmasne, 15 — ocrpiB JlomyxoBaruii, 16 — octpiB Mixmocthuii, 17 — ypounme ['opbaunxa, 18 —
o. Tpyxanis, 19 — o. Jlono6eupkuii, 20 — o. Beneuiiicbkuii, 21 — o. Manuit I'inoponapk, 22 — PycaniBcbka Ha-
OepexHa, 23 — octpoBu Maii, 24 — 03. Tens6in ta Hmwxkniit Tens6in, 25 — o3. Ilpipea ta Consune, 26 —
03. XKannapka, 27 — 3atoka bepkoBmuHa, 28 — 03. CpibHuii Kin, [To3uskischke Ta Jlebenune, 29 — 03. Bupmms,
30 — o. Bemuxwii [liBnennnit, 31 — yp. [lokan, o. [anepuuid, miBoctpie ['octpuii, 32 — mpotoxka [lin6ipHa, 33 —
OcoxopkiBebki ykH, 34 — o. XKykiB, 35 — o. OmbxuH, o. [Ipomixauii Ta 0. Ko3zaunit, 36 — yp. Konwa-3acna,
37 — 03. 3onoue, 38 — yp. Kusoxe, 39 — o. Pocnasebkuit Ta o. [lokan, 40 — o. ukwuii.
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Tabmuus 1. Orssg KoJeKLiHHUX 3pa3KiB ccaBIiB, 3i0panux B M. Kuesi (etukerka «KuiBy) 3 xonekuii HHIIM HAH
Ykpainu (B KOJOHII «3aIlIaBa» — 3pa3KiB, IBHO a00 IMOBIpHO acouiOBaHUX 3 3aIJIaBOIO)

Table 1. Overview of museum specimens of mammals collected in Kyiv (label ‘Kyiv’) from the collection of NMNH
NAS of Ukraine (in the column "floodplain" are specimens clearly or presumably associated with the floodplain)

Psin Ponuna Bun | 3paskiB | 3pa3ku 3 3ariaBu’* [lenerxku
Lagomorpha Leporidae Lepus europaeus 15 + 1 (1937) 3mm -
Rodentia Castoridae Castor fiber 4 + 3(2012) + 1 3mMm -
" Sciuridae Sciurus vulgaris 15 + 1 (1966) -
—"— Gliridae Dryomys nitedula 20 + - -
—"— —"— Glis glis 3 - - -
" Sminthidae Sicista betulina 15 - - -
Sicista loriger - - - 2
—"— Muridae Micromys minutus 38 + @) 19
" " Apodemus agrarius 48 + 5(1940-1941) 127
" " Sylvaemus sylvaticus 15 + 6 (1930-1940) 434
—"— —"— Sylvaemus flavicollis 13 + 2 (1940) 3mm -
" ! Mus musculus 73 + 2 (1930-1940) 29
" " Rattus norvegicus 56 + 1(1930) 4
" Cricetidae Cricetus cricetus 1 - - -
—"— —"— Ondatra zibethicus 1 + 1 (1978) 3mm -
" " Arvicola amphibius 5 + 5(1908-1923) 191
" " Microtus «arvalisy 17 + 16 (1930-1940) 1593
" " Microtus subterraneus - - - 2
—"— —"— Alexandromys oeconomus + 2 (1930-1939) 53
" " Myodes glareolus + - 57
Chiroptera ~ Vespertilionidae Myotis dasycneme 1 + - -
" " Myotis daubentoni 2 + 2 (1983-1987) -
" " Barbastella barbastellus 4 + 4 (1948-1949) -
" " Plecotus auritus 4 + - -
=" =" Nyctalus lasiopterus 1 + - -
" " Nyctalus leisleri 1 + - -
" " Nyctalus noctula 7 + 1 (1966) 5
" " Pipistrellus nathusii 3 + - -
" " Eptesicus serotinus 20 + - -
" " Vespertilio murinus 5 + 5(1930) 1
Insectivora  Erinaceidae Erinaceus roumanicus 1 + - -
" Soricidae Crocidura suaveolens 4 ? - 29
—"— —"— Neomys fodiens 1 + - 151
Neomys anomalus - - - 13
—"— —"— Sorex araneus 42 + 6 (1909-1927) 274
—"— —"— Sorex minutus 2 + - 39
" Talpidae Talpa europaea 6 + 3 (1940) 1
Carnivora Mustelidae Martes foina 9 + - -
" " Mustela nivalis 1 + - -
=" =" Mustela erminea 3 + - -
" =" Neogale vizon** 7 + 7 (2011) -
—"— —"— Lutra lutra 4 + 4(2011) -
" Canidae Vulpes vulpes 1 + - -

* B xoJoHII «3aruiaBa» mepiia mo3Hayka — iMOBIPHICTh TOXOKEHHsI KOJEKIIIHHUX 3pa3KiB i3 3alUTaBHUX MicIle3Ha-
XOJUKEHb, Pyra — KiJIbKiCTh 3pa3KiB, sIKi OJIHO3HAYHO IOB’s3aHi 3 3aIUIABOIO JIETAJSIMU Ha STUKETL (B Ay)KKax —
pokH) abo eKOJIOTi€l0 BHIIB; MO3HAYKA «3MM» — JUIs BUIAJKIB, KOJIH 3pa30K 3J00yTHH 332 MeXaMH MiICTa; TPeTs
pa — KUTBKICTh 3pa3kiB y nenetkax 3 Konui-3acnu (3a: [Popov 1932]). ** 3pa3ku Hagiinwm i katanorizoBaHi sk
«Mustela lutreolay, mo e nommikoro (€. Yiopa, 0co0. MoBiz.).
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IMpoanaizoBaHo TakoX 0a3 JAHUX 3HAX1JOK TBAPHH, y T.4. ukrbin ta inaturalist*.

BaxxmmBruMu € Matepialii 00 KUBJICHHS NTaxiB, 30KpeMa, OTpUMaHi 3 po300py MeleTOK COB
Ta MapTuHiB. [ToaiOHUX NaHMX cTOCOBHO 3aruiaBu [Hinpa Hebarato (Hamnp. [Popov 1932] mono cu-
nyx (Tyto alba) y 3anoBinauky «KoHua-3acma»), a cydacHi mofiOHI Marepiaji HaM BiJJOMIi TUTBKH
JUTS. MIiCIIe3HaXO0KCHb, PO3TAIIOBAHUX HUXKYE 3a Tedvieto, Biag Tpumimis no Kanesa [Atamas & Lo-
parev 2005]3. 3a ganumu B. ITonosa, y nenetkax cunyxu 3 Konui-3acnu izentudikosano 2759 pe-
mtok 20 BUAIB ccaBlLiB, 1 II'ATIpKOIO NpOBinHUX €: Microtus arvalis (51,4 %), Sylvaemus sylvaticus
(11,0 %), Sorex araneus (8,8 %), Arvicola amphibius (6,3 %) ta Neomys fodiens (5,1 %) [Popov
1932]. Tli3HimMX JOCTiHKEHb HAM HE BiOMO, a Pe3yJIbTaTH THX, IO OYIIH, HE ONPUIIOAHEH]?,

BaxumBy iH(popMaIito npo 3HaXigKd OKPEeMHX BHUJIB HaM HaJalld TAaKOXX OKpeMi KOJIeTH 1 3Ha-
oM KHIBCBKi TIPUPOTO3HABIII, IO BKA3aHO 110 TEKCTY 1 BIIMIYE€HO B MOJISKAX.

XapakTepuCTHKY ccaBiliB 3amiaBu JHinpa y Kueri Mmu HaBomuMmo 3a psaaMu. Ha3Bu TakcoHiB
HaBEJICHO 32 OCTaHHIM OIJIAJIOM ccaBIiB Ykpainu [Zagorodniuk & Emelyanov 2012] (3 yTouH. 3a:
[Zagorodniuk & Kharchuk 2020]). HanexxHicTh BHUIIB 1O OXOPOHHUX CIHCKIB BH3HAyauacs 3a:
[Godlevska et al. 2010]. Axponimu «uepBoHUX» cruckiB: UKY — UepBona kuura Ykpainu, BK2 —
Honatox II no BepHcrbkoi kouBeHtii, BK3 — Jlogarox 11l mo bepHCchKoi KOHBEHITIT.

Pe3yabTaru

Buau psiny minunenonioni, abo komaxoigui (Soriciformes, seu Insectivora)

Hapasi y 3B’s13ky 3 3aperymtoBanHsM JIHinpa, 3Ai1CHEHUM B ApYTiil MomoBUHI XX CT. 3BUYaii-
HUMU TBapHUHAMH JHIMTPOBCHKOT 3aIIaBU CTAIM iKak OiJI0YepeBHil Ta KpIiT €BPONEUChKUN. AJle Tak
Oyno He 3aBxau. 1914 p. E. B. lllapaemMans He BKa3zye IIi ABa BUAM A TpyXaHOBOTO OCTpOBa
[Charlemagne 1914], sromom 3a3Havae iKaka sK PiaKiCHHE ais 3amoBigHnka «KoHua-3acma» BUJ
[Charlemagne 1928; 1933].

Poouna ixcarxoei — Erinaceidae

Ha mou. XX cr. Pxaka Bka3zyBanu Juis ayk 3amiasu Jxinpa [Charlemagne 1915] ta nis 3amo-
BimHuka «Konua-3acna» [Charlemagne 1914; 1928; 1933]. ¥V 1965 p. Toit caMuii AOCITITHUK BKa3aB,
o 1Kaku 3’ ssBHIHCS Ha 0. TpyxaHiB, Je ix Ha mod. XX cT. He Oyio [Charlemagne 1965].

xax Ginmouepesmit (Erinaceus roumanicus) BiIMiueHHH HAMH HA 3aIUIaBi HEOJHOPA30BO, 30K-
pema Ha o. TpyxaniB (2016 p.) Ta 0. Beneniiicekuii (2017, 2020), Ha OGeperax 3aToku bepkosels Ta
0. XKykiB. ¥ 2017 p. BusiBIeHuii Takox 6ins 03. Mopaanceke (O6o1101b), 03. HeGpesx (Ocokopku) Ta
o1t PycaniBchkoro kanaiy. IIpotsrom 2017-2019 pp. aBTOpH HEOTHOPA30BO CIOCTEPIraliv iXaKiB
y IpuOepexHiid cMy3i 1 B CYMIKHUX JXKATJIOBUX KBapTayiax bepesHskie, PycaHiBky Ta B paioHi J1iBO-
6epexxHoro ExcrionieHTpy. 3 niTeparypu BiloMuid Takox 3 0. Mypomenp, 0. Kpaiiniid, o. JlonoGers-
kwif, 0. PaneeBa Ta yp. Kusoke (TyT 1 mani aus. puc. 1) [Dubrovsky et al. 2008a]. HaBoasts ueit Bua
TaKOX JUIS 3aKa3HUKa THPIIOBOI cucteMu p. Bita, octpoBiB Onbrun ta Kozauwnit (Tepuropii Komum-
HbOro 3amnoBimHuKka «KoHya-3acmay), 3arallbHO300JIOTIYHOTO 3aKa3HHKa «Ypouwine BoOpoBHM»,
nma"amapTHIX 3aKa3HUKIB «KykKiB ocTpiB», «OCOKOPKIBCHKI JyKM» Ta «03epo TArme», a Takox Ha
Teputopii OCOKOPKIBCHKOI 3aIlIaBH, HE OXOIUIEHiH oxoponoro [Nature... 2001; Mishta 2007]°. 3a-
3HAYal0Th DKaKa 1 JUIsl MBIHS KMIBCHKOI 3ariaBu 3arajgoM [Maltsev et al. 2010].

2 Anpecu uux 6a3 nanux B Iutepreri: https://ukrbin.com, https://www.inaturalist.org

3V uuToBaHiii mpami nokasaHo, 110 Y MapTUHIB k0BTOHOTHX (Larus cachinnans) 4acTka CCaBlliB B IIEJETKAX CTAHO-
BUTH 011. 28 %, i cepen Hux nominytots Microtus arvalis (70,6 %), Mus musculus (9,3 %), Apodemus agrarius, Syl-
vaemus sylvaticus, Talpa europaea (110 4,0 %), Cricetulus migratorius (3,1 %), Cricetus cricetus (1,6 %), a copanu-
YHO TPAIUIIOTEC Sorex araneus, Myodes glareolus, Sisicta sp., Sylvaemus uralensis. OcoOIUBICTIO XHUBIEHHS Map-
THHIB € Te, [0 BOHU 30UPaIOTh MEPEBAKHO 3aTUOINX TBAPUH (30KpeMa if BTOIICHUX).

4V 2000-2003 pp. cepii coB’sumx meneToK i3 Kuinchkoi 3amwiasu 6ymu B HHIIM (leg. O. Ilexmo), i mo0 ix amamizy
Oy 3aiTydeHi TepioJIory, 30KpeMa it OJJH 3 aBTOPIB, IPOTE i AaHi 3ATHIIIINCS HEOmyOIiKOBaHUMH.

3 Ilus. Takox indopmaito Ha Be6-caiiti «Mucnene nepesoy: INapriko3sa, 1. (2013-2021). KuiBchki 0CTpoBH Ta mpu-
OepexHi ypounia Ha J{Hinpi. myslenedrevo.com.ua: https:/bit.ly/30YUBTz
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Puc. 2. TunoBsi npencTaBHUKH KOMa-
XOIZHHUX JHINpoBoi 3amiaBu y Kue-
Bi: Dxak OinmouepeBuit (poto I.3a-
ropoaHtoka, 2017), kpiT 3BUYaifiHUN
(poto C.T'purop’esa, 2015), 6ino-
3ybka mana (¢oto I. 3aropoaHioka,
2007) Tta miguns 3uvaiiHa (Qoto
B. Tkaua, 2016). HaBemeno 3 mo-
3BOJTy aBTOPIB.

Fig. 2. Common representatives of
floodplain-dwelling insectivores in
Kyiv:  white-breasted  hedgehog
(photo by 1. Zagorodniuk, 2017),
European mole (photo by S. Grygo-
riev, 2015), lesser white-toothed
shrew (photo by 1. Zagorodniuk,
2007), common shrew (photo by V.
Tkach, 2016). All photos are pro-
vided with the permission of the
authors.

Poouna kpomosi — Talpidae

Kpota mis o. Tpyxanis ta «Konua-3acnay E. B. Illapnemans He HaBoauTh [Charlemagne 1914,
1928], mpoTe B iHIIMX Hpalgx TOro Xk Yacy 3rajaye kpora 3 TpyxaHoBoro octposa Ta 3 Oeperis Ilo-
yaitan [Charlemagne 1915], a 1936 p. HaBOAMTS SK PiAKICHY TBApUHY Ha 3aIlJIaBHIN Tepaci 3amoBij-
Huka «Konua-3acma» [Charlemagne 1915; 1936]. O0uaBa MicIie3HaAXOKSHHS B Ti YacH PETYJIAPHO
3aTOTUTIOBAJIMCSI, TOXK IMOCENIEHHs KPOTiB TYT Iiopasy BigHoBIroBanucs [Charlemagne 1933].

Kpora nHa 3ammaBi sk Hepigkoro 3Bipa HaBommmu y 1950-tux pokax [Gavriliuk & Rechmedin
1956]. B konekmisix Buj BigoMuii 3a 4 3pazkamu 3 O60moHi — 3 ex3. 3 1940 p. (leg. JI. Ipxebuib-
cekuit Ta B. AntonoBud) B HHIIM Ta 1 3pazkom 1961 p. B 3SMKY (leg. XK. Po3opa). B mitepatypi
fioro BKasyroTh 1t 0. Bemukwuit [liBHiuHUE, 0. Mypomens, octpoBa kocu OOOJIOHCHKOI 3aTOKH,
0. MixkmocTau#, 0. OnpxuH Ta 0. dukuii [Dubrovsky et al. 2008a]. Hamu BusBneHuii Takox Ha
o. Benukunii IliBHiunumit Ta y nanqmagpTHUX 3aka3HUKaX «OKyKiB ocTpiB», «OCOKOPKIBCHKI JIYKH» Ta
«o3epo Tsrmey», a Takox Ha TepuTOopii OCOKOPKIBCHKOI 3aIlIaBH, HE OXOIUICHIH oXxopoHoro. HaBo-
IUTHCS JJIsI 3aralbHO-300JI0TIYHOTO 3aKa3HuKa «Ypoumniie boOpoBHs», 3aka3HMKa Ha JIiBOMY Oepesi
03. Konua [Nature... 2001]. 3a3Havyaetbest A1 MiBAHS KMIBChKOI 3arutaBu [Maltsev et al. 2010]. 3ri-
IHO 3 inaturalist, y 2000-x pp. € TakoX Ha 3aIUIaBi Ha MiBACHb BiJl BOPTHUIIBKOI cTaHIIiT aeparii Ta
JKykoBomy 0-Bi, a 3rijHO 3 ukrbin — y miBJeHHINH YacTuHi 0. JJomoGerpkuii (2019).

3a3Havya€eThCs, MO KPIT MEPEKUB 3HAYHE CKOPOUYCHHS MOMYJISLIi, TOB’s13aHE, TOJOBHAM YHHOM,
3 TOCIONAPYHM OCBOEHHSM OinbIroi wactuHU Horo OioromiB [Mezhzherin 2008]. BoueBuns, kpit
CKOPHCTABCS 3 CUTYallii, KOJM BHACIIIOK 3aperyioBaHHs J{Hinmpa Ha KOJIMIIHIX 3aIUTaBHUX TEPHTO-
pisSiX B HHOTO 3’SIBUJIMCS HOBI TIEPMAHEHTHI CTAIlil JJIs )KUTTA. 3Ba)KalOUH Ha 11e, 11i 610TONMU CTaHOB-
JISITh BEJMKE 3HAYCHHS TS 30epeKEHHS TBAPHHU, & CaM KPIT 3aCIyTOBYE B MICTi Ha OXOPOHY.

o crocyetbest xoxymi (Desmana moschata, YKY, BK2), To BoHa 11 KUIBCHKOI 3aIIaBH Bi-
noma Tuteku y mpamsax 1930-x pokie [Charlemagne 1930, 1936]. [lopymieHHS TiqpopeXuMy Ta Io-
IIMPEHHS CITKOBOTO OPaKOHBEPCTBA YHEMOKIIMBIIIOE ii PEIHTPOMYKIIIIO TYT.

Poouna miouyesi — Soricidae

3emiepuiiok J{HIIPoBOI 3aI1aBH SIK 00’ €KT OKPEMOTo aHaNi3y AOTENep He po3risaatn. Binmomi
JOCIIPKEHHS 3eMJICpUHOK [IHITPOBCHKIX OCTPOBIB HIDKYE 32 Tedi€cro, B KaHIBCHKOMY 3aITOBITHUKY
[Ruzhilenko 2002]. Tyt MeuIkaroTh TpH BHIU 3€MIECPUHOK (OUEBUIHO, IO iX Majo OyTH i Oinbie,
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BKITIOYHO 3 PSICOHDKKOIO BEIUKO0). 3BHYAWHUM TYT € JIMIIC OAWH BUA — Sorex araneus, OUIBII
pinkicHi — Sorex minutus ta Crocidura suaveolens. Hali0inpm cipusiTiinBi Gi0TOMY IS X MTPOXKHU-
BaHHJ, 32 [IUTOBAHOO TIPAICr0, — 3aIUIaBHI JIYKH Ta BEpOHSKH.

Bypo3yoxu (Soricinae). OnnHa 3 HAOIBII XapaKTEPHUX YIS PI3HOTO THITY 3aIUTABHUX O10TOIIB
rpyIia cCaBIliB, PEJCTABIICHA MiTUIISIMH, PICOHKKAMH Ta O01103yOKaMH, KOXKHHHA 3 BUIIIB MPEICTaB-
Jenui y dayHi periony qoma BUaamMu®.

Minuns 3Budaiina (Sorex araneus, bBK3) 3ragana B nepmomy 3 orisigiB 1914 p. sk 10CUTH 3BU-
YaiiHui BUJ ApiOHUX ccaBiiB Ha TpyxanoBoMy octpoBi [Charlemagne 1914], B 1916 p. HaBoguTHCS
Ui o0oJoHChKUX MoniB 3pomieHHsa [Charlemagne 1916], a cnigom HaBeneHa 1 Ui TepuTOpii 3armo-
BimHuka «Konua-3acma» [Charlemagne 1928; 1933]. V npami b. [ToroBa npo ccaBIiiB y KUBJICHHI
curmyxu B Konui-3acmi niei Bun BiAMideHUH y Tpiiimi HaiOimem gactux (8,8 %, 274 ex3.) [Popov
1932]. B HHIIM € 6 ex3. i3 maBHix 300piB (1909-1927), y 1. 4. 9 ex3. 1909 p. 3 [dapuuui (leg.
M. Illapiemans) Ta 2 ex3. 1927 p. 3 O6omnoHi (leg. ?); 1 ogHOr0 — 3 ocTpoBiB. Y 1950-Ti pp. BKa-
3YEThbCA K 3BMYaiiHa TBapuHa 3armiaBu [Gavryliuk & Rechmedin 1956]. B Hamr yac 3a3HavaeThbes
g o. JXKykiB Ta miBaHA KuiBchKoi 3amiaBu [Mishta 2007; Maltsev ef al. 2010], a Takox yp. ['opOa-
ynxa (2021 p.; M. [Ipuuena, oco6. nosix.). 3a inaturalist, Buz € Ha 0. Xykis (2021 p.).

Minguus mana (Sorex minutus, BK3), oueBuaHO, € OUIBII XapaKTepHOW I 3ariaBu JlHimpa.
E. B. lapnemanp nogae ii Ha mouatky XX cT. mus [Togony (Byn. KupuiiBcbka), 000J10HCHKHX TO-
JiB 3porneHHs, TpyxaHOBOro OCTpoBa, a Takox 3amnoBimHuka «Konya-3acma» [Charlemagne 1915,
1916, 1933]. ¥V 1950-1i pp. BKa3yeThcsa SIK 3BUYaiiHa TBapuHa 3aruiaBu [Gavryliuk & Rechmedin
1956]. ¥V nenerkax cumyx 3 Konui-3acnu y nuroBanomy orisiai b. Ilomosa ii Oyno Tinbku 39 exs.,
TOOTO yceMepo MEHIIe 3a TolepenHiil Bua. 3HauHa cepis 3pa3kiB (n = 36) € B 3MKYV, ix 3i6paHo
npotsaroM 1949—-1965 pp. Ha «monsax 3pomieHHs» (n =1, 1949, JI. CmoropxkeBchkuii; n =1, 1953,
Mesxokepin) Ta Ha O6omnoni (n = 34, 1953-1965, leg. B. Mexxepin, JI. [Tucapesa, XK. Po3zopa). Lli
MicIlsl — TpaBoOepeXx Hi TIJSTHKHY, Ha ChOroIHI 3a0ymoBani. B Hamn yac Bux BkazaHo ais o. JXKykiB Ta
MiBIHS KUIBChKOT 3amuiaBu [Mishta 2007; Maltsev et al. 2010].

Psconixku (Neomys) € MEIIKaHIIMH PHOSPESKHIX O10TOMIB Ta IHANKATOPAMH CTaHy BOIOHM.
OO0uzBa BN poay BUsIBICH y 3anoBiqHUKY «Konua-3acmay [Charlemagne 1928; 1933].

Psconixkky Benuky (Neomys fodiens, BK3) Ha mouatky XX cT. BKasyBaliH SK 3BUYaWHWN s
KHUIBCBKOI 3araBu BuJ 3emitepuiiok. E. B. Illapnemans [Charlemagne 1914] 3ragyBaB ex3eMIutsp,
3HAWJICHHUI MMiJ] KPUTOIO OJHIET 31 cTapuilh TpyxaHOBOTO OCTPOBa, 1 3a3HayaB, 110 e BU HE PiAKi-
CHMH 1 Ha mpaBoOepexHiil yacTuHi 3amnaBu. Bin ke Bkasye, mo neil Buj OyB 3BHUaHUM B3I0BX
piByakiB 000I0HCHKUX OB 3pomeHHs [Charlemagne 1915; 1916]. IcHyBaHHS Ha TiBIHI KUIBCHKOT
3amiaaBu 000X BHUJIB PACOHIDKOK, 30kpema i1 Ha o. JKykiB, 3a3HauaroTh ¥ iHIII gociinHuku [Mishta
2007; Maltsev et al. 2010]. Haiibnmkda cydyacHa 3HaxiiKa psCOHDKKH BeNHKOi 3podseHa B 1990-ti
POKH Ha JIICOBOMY CTPYMKY Ha MiBIEHb Bi ckaHceHy B c¢. [IuporiB [Gavrys ef al. 2003]. ¥ upomy
perioni (koopauaatu 50.346642, 30.508386) 10.03.1988 BUsABICHA TaKOXK OJJHA OCOOMHA PSCOHIKKH
Maioi (Neomys anomalus, UYKY, BK3) [Tsvelykh 2018].

binosyoxu (Crocidurinae). Y QayHi periony aBa BUAU, HA KHIBCHKil THIMTPOBCHKIN 3ariaBi Bi-
JTHOCHO 3BHYaiHUM BHJIOM € TiIbKHM oauH — Oino3yOka mana (Crocidura suaveolens, BK3). leit
Buj Bkazanuid E. B. Illapnemanem mns TpyxaHoBoro octpoBa Ta OyniBenb 3amoBinHuka «KoHua-
3acna» [Charlemagne 1914, 1933]7. Hapasi naityacrime peectpyerses y Kuesi y niconapkoBux
30Hax Ta MPHUBATHOMY CEKTOpi, BUSABILIIOUM CE30HHY (OCIHHIO) CXMJIBHICTBH IO CHHAHTpoIii [Zago-
rodniuk 2003], uepe3 1m0 HEPiAKO cTa€e 300MYUI0 CBIHCHKUX KOTIB. 3a3HAYAETHCS JUIS MiBJHS KHIB-
ChKOi 3amuaBu 3aranoM [Maltsev et al. 2010]. ®akTtuuHi 3HaXigKu 01103y00OK y KUIBCBKIH 3aruia-
Bl B1JIOMI TiIBKH 3 aHATi3y COB’YMX TeneTok (auB. Tadm. 1).

¢ Inentudikamis B KMiBCbKiH 3amnasi Sorex isodon [Mezhzherin 1995] Busnana momuikosoro [Zagorodniuk 1996b].
7'V crarri npo ccaBuis Tpyxanosoro octposa 1914 p. E. IllapnemMans 3a3Ha4ae o TyT HAIIEBHO 3yCTpivaeThest Gio-
3ybka Benuka (Crocidura russulus leucodon) [Charlemagne 1914]. B xonekuisx HHIIM 3 KuiBmunu neii Bun Bigo-
muii 3a 4 3paskamu 3 miBaHs KuiBmwau (1948-1951, leg. B. AGeneHues), ane nunie oauH i3 yepernom (Ne 14312,
Benuki €punkn), i iforo Bu3HaueHo 3a yepenHumu o3Hakamu [Tovpinets 2012] sik C. suaveolens.
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Bunm psany annukonoaioni, a6o pyxoxpmuii (Vespertilioniformes, seu Chiroptera)

OpxHa 3 HAWOLIBII OaraTUX 3a BUAOBUM CKJIAJIOM i TUIIOBUX JUIA 0araThoX 3e¢NICHHUX 1 OJAKUTHHUX
30H MicTa TPYIl CCaBIIiB, KA 3aBISKH TOJLOTY YHHKA€E MPOOJeM, MOB’SI3aHHUX 13 (parMeHTaIli€ro
Mickkoro nipoctopy. 3 daciB K. @. Keccnepa [Kessler 1851], nns Kuepa HaBoaunu 8 BUIIB KaXKaHiB,
y E. B. Illapnemans Bka3ano 9 supiB [Charlemagne 1915]. lllono aHinpoBchKoi 3amuiaBy, nei goc-
JMiJHUK B iHIIH cBoiid poboti [Charlemagne 1914a] Bkasye mis TpyxaHOBOTO OCTpOBa TPH BUIU:
BeuipHUIO n03ipHY (Nyctalus noctula), meprada nizuboro (Eptesicus serotinus) Ta HETOIAPA «3BU-
vaiinoroy (Pipistrellus “pipistrellus” s.1.). Cranom Ha 1928 p. E. B. Illapnemans HaBOIWTE IUIs
samoBigauKka «KonHua-3acma» [Charlemagne 1928] Ti cami Tpm BHIOH, a TakoXX ByxaHsS Oyporo
(Plecotus auritus), ipote K piakicHwA Bua. [li3HilIe BiH A0Aa€ IO CIUCKY JMIUKA ABOKOIIPHOTO
(Vespertilio murinus) six 38n4aiinuii Ha 3arutaBi Bug [Charlemagne 1933].

Ha cywyacHomy erarti a1 TiBAHS KHIBCHKOI 3aIljIaBH BiJIoMi 8 BUJIIB: HIYHUIIS BOJASHA, ByXaHb
Oypuil, HeTOUp KapiuK, HETONUP JIICOBUM, BeUipHUII JO3ipHA Ta Maja, meprad Mi3Hil Ta JIWINK
nBokomipHuit [Maltsev et al. 2010]. Octannim yacoMm y ¢ayni KuiBmuHu 3’aBuBcst Hetonup Oinoc-
myruit (Pipistrellus kuhlii) [Godlevsky et al. 2000]. Bei i Buam 3aneceno go UKY ta BK2.

Poouna nunuxoei — Vespertilionidae

Hiunuyesi (Myotinae). OnHa 3 HailOUIbII PI3SHOMAHITHUX 32 BUIOBUM CKJIAZIOM TPYIl CCaBIIiB
Hamoi ¢ayHu, npeAcTaBieHa y ¢ayHi KuiBmuHM 1°STbMa BUAAMH, BCi OCUII ¥ TiCHO MOB’s3aHi 3
JepeBocTaHaMH Ta (a00) KOJIOBOJHUMHM MICIIE3HAXO/KCHHSIMH; 3 HUX TIIBKH OJMH € 3BUYAHUM Y
KUIBCHKil uacTui 3arnasu — Myotis daubentonii [Zagorodniuk & Godlevska 2003]. V JILIC? mpa-
Boro Oepera JlHinpa, o4eBUAHUM JOMiIHAHTOM € M. daubentonii: 32 CyMOIO BCiX CIOCTEPEXEHb TYT
HakonnueHo 1242 peectpantiit M. daubentonii Ta 1 M. mystacinus, a Takox 18 peectpauiii Plecotus
auritus, TpakTHYHO Bci — Ha 3umiBii [Godlevskaya 2007].

Hiunwus Bogstna (Myotis daubentonii, YKY, BK2) cranom Ha 1985-1989 pp. xapakrepusysa-
nacs sk 3Bu4aitauid Uit Kuesa Bun [Lykhotop ef al. 1990]. 3a marepianamu xonekmii HHIIM (Bin-
Iin 300510r1i1), BUJ BimoMuii i3 mpuzaruiaBHoro ypouuma Jlicauku (1983 p., Hapasi y ckmani HIIII
«["oJ10CiiBChKHIA»), @ TAKOXK JIPEHAXHHUX crcTeM mpaBoro Oepera Juinpa y Kuesi (1987 p.) [Zago-
rodniuk & Godlevska 2003]. Takox € 14 maBHix 3pa3kiB y konekiii HHIIM-n, 3i6panux y 1939—
1940 pp. y WTy4HHX HiAzeMemsix («rigpocnopynu») npasoro Oepera ninpa [Godlevska 20135].
Bun HeomHOpa30BO peecTpyBaBcs 3a JOMOMOTrOK0 JeTeKTopa Ha HabepexHid [Hinpa, TpyxaHoBomy
octposi Ta B Korui-3acmi (2000-2002 p.) [Zagorodniuk & Godlevska 2003]. [Tpotsrom 1999-2003
Pp. BiaMideHo 3Ha4Hi cKym4yeHHs (coTHi ocobun) B JALLIC [Godlevska 2007]. ¥ 2005 p. Bux BusiBie-
HO HaMH BIITKY y pparmentax «bynisaumrsa Ne 1 HKILIC»®.

JBa iHII1 BiZioMi A71s1 3aTJ1aBU BUAW HIYHUIG € pinkicHumu. Hiununs craskoBa (M. dasychneme,
UKYVY, BK2) 3a pesynpratamu getekropuux oomikis 2000 p. 3apeectpoBaHa Ha TpyXxaHOBOMY OCTpO-
Bi Ta B yp. Konua-3acna [Zagorodniuk & Godlevska 2003]. €auanii Bimomuit exk3. M. mystacinus
BusiBiieHo B JIIIC 12.01.2003 [Zagorodniuk & Godlevska 2003].

Byxani (Plecotini). JIiis daynu Kuepa 1 Hioro 3ariaBHOi YaCTHHHU BiJIOMi TPW BHIM JIBOX PO-
niB — Plecotus (ByxaHb) Ta Barbastella (IiupokoByX).

Byxans Oypwuit (Plecotus auritus, YKY, BK2) — tunoBwuii neHmpodin, skuit 4acTo 3aceinse ay-
mia JaepeB. 3rigHo 3 karanorom komekiid 3MKY, #ioro croiiimano 1951 p. Ha Gepe3si 3a0CTPiBHOTO
pykaBa Jlecan. Y HHIIM e 3pazok 3 [Tomomy 1966 p. [Zagorodniuk & Godlevska 2001]; 8 HHIIM-nn
€ 9 3paskiB 1939 p. 3 rigpocniopyn npasoro Oepera JlHinpa ta 3 Kutaea [Godlevska 20135]. Buss-
JeHuH Takok Ot mpu3aruraBHoro ¢. [Tuporis [Lykhotop ef al. 1990]. V cyuacHuii nepion Binmide-
uuit y Konui-3acni [Mishta 2007]. ITpu o6nikax kaxanis y JJIIIC npaBoro 6epera mpotsirom 2002—
2004 pp. HakonmueHo 18 peectparniit mporo Byxans [Godlevskaya 2007]. e ogun Bun (P. austri-
acus) Bigomuii B Kuesi nosa 3amnasoro [Godlevskaya 2012].

8 IIIIC — peHaXHO-IUTONLHEB] CHCTEMH — JECATKHU i COTHI METPIiB APEHAKHUX KOPUIOPIB, PO MPOHU3YIOTH CXH-
nu J{Hinpa i BigkpuBaroThcst Maiike 6inst camoro HabepesxHoro moce.
° Axponim 3 «Hapoanoro Komicapiaty I1lnsaxis CrionydeHHs»; iHIIa Ha3Ba — «CTATiHCHKMI TyHEb» Hix JHinpom.
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IMupoxoByx eBponeicekuil (Barbastella barbastellus, YKY, BK2) 3a nanumu HanionansHoro
HaykoBo-ipupofgHudoro Mmysero HAH Vkpainu Bimomuit 3 mpusamnaBHoro ypouuina Kuraese
(1948 p.). HaBomsaThcs Takok 3HAXiAKK y Oe3mocepeanii OJM3bKOCTI 0 3amuiaBu JIHimpa Ha XyT.
Hepxopmuna (1941 p.) Ta c. Jlicauku (1983 p.) [Lykhotop et al. 1990]. ¥V xonekuii HHIIM e 4 3pa-
3KH, 3i0paHi B mucronani 1948 ta y kBitHi 1949 p. B meuepax Kuraepa (leg. B. AGenennes) [Zago-
rodniuk & Godlevska 2001]. V xonekmii HHIIM-i1 € 1 3pa3ok 3 «rigpocrnopyn mpaBoro Oepera
Huinpa» (26.11.1940; leg. [Ipxxebnbcekuit) Ta 11 3paskiB 3 neyepu B Kuraesomy (30.11.1939 ta
02.1940; leg. [Tonos, IIpxedunbcbkuii) [Godlevska 20135]. CyuacHi 3Haxinku Bumy B Kuesi He
BiJIOMi, TIPOTE IIJIKOM OUiKyBaHi y 3B’SI3KY 3 pOCTOM IMOMYJIALIN 11boro Buay [Drebet 2020].

Hemonupu (Pipistrellini) — onna 3 HallOUIbII BIACTUBUX 3aIllJIaBHUM JIicaM TPYIl Ka)KaHiB,
npelicTaBiieHa ponamu Pipistrellus Ta Nyctalus. IXHsl 9uCceNbHICTD pi3HA, a 3BUMAHHUMH IS 3aIlJIaBH
BHJIAMH € TI0 OJJTHOMY BHUJY 3 KOXKHOTO ponty — Pipistrellus nathusii Ta Nyctalus noctula.

Herommup micosuit (Pipistrellus nathusii, YKY, BK2) € THITOBUM U1 3aIUIaBHEX JIiCiB. Sk 11
BHJI IIEPEBU3HAUCHO 3HAYHY KUIBKICTh 3pa3KiB HeTonmupa «3BuUaiHoro» (P. pipistrellus) 3 Kuipimu-
HH, a OJJHO3HAYHUX 3HaXiJIOK ocTaHHKOro 3 Kuepa Hemae [Zagorodniuk & Godlewska 2001; Negoda
& Zagorodniuk 2003]. Sk «3BHYalfHOrO» HETOMHpa OMUCYBaB (SK KakaHa, L0 IMOJIOE Ha Oeperax
Huinpa) me K. ®@. Keccirep [Kessler 1851]. 3romom E. B. Illapiaemans Bka3yBaB, 10 Ha 104. XX CT.
ue OyB 3BM4YaiiHMI Buj KakaHiB KueBa, 30xpeMa Ha 3arutaBi Jninpa [Charlemagne 1915] (ogun
eK3eMILIIp BUAY CIiIMaHO HUM Ha 0. TpyxaHiB, ajie B KOJEKLIAX BiH He 30epircs). Bizomuii onuc y
1933 p. Bemukoi (611. 100 oc.) xonowii B Konui-3acmi, y cocHoBoMy Jici [Charlemagne 1933]. Lei
BHJI BKa3yIoTh Jiis1 Tupia JlecHu, I'omocieBa Ta o. XKykiB [Abelentsev & Popov 1956]. Y HHIIM-n €
1Ba 3pas3ku 3 rupina Jlecuu, 3100yTi b. ITonoum 06.08.1938 [Godlevska 20135].

Hetonup nirmeit (Pipistrellus pygmaeus, UKY, BK2) € cunanTponom, i TOMy O4E€BUAHO € HO-
BuM 1111 Kuesa Bunom [Zagorodniuk 2018]. Bin no6pe Binpi3Hsie€Tbes Biff ONU3bKUX BUJIB 3@ 4ACTO-
TaMH YJIBTPa3ByKy Ta AeIKUMH Mopdosoriuaumu o3nakamu (ibid.). B HHIIM-mt € 3pa3ok «P. pipi-
strellus s. 1.» 3 0. XKykiB 1939 p. [Godlevska 20135], sxuit BapTro nepeBusHaunt (nathusii?). Cy-
YacHi 3HaXiJIKW HaBOJATH JJIsl MapKoBUX 30H Micta [Zagorodniuk & Tyschenko-Tyshkovets 2001;
Vlaschenko et al. 2012; Vorobei et al. 2021] Ta Konua-3acmniBcbkoro JiicHuiirsa [Mishta 2007].

Hetonup 6inocmyruit (Pipistrellus kuhlii, YKY, BK2) uacto moxe OyTu 3adixcoBaHuii Ha 1o-
JIIOBaHHI SIK B 3a0y/0BaHil Tak 1 MPUPOAHil YaCTHHI 3aIUIaBu. Bux akTHBHO po3censeThes Mo YKpa-
Hi 1 3araJloM TiCHO TIOB’si3aHUil 3 3a0yoBoto [Zagorodniuk & Negoda 2001]. Iepmri Hioro 1ocToBi-
pHi peectpariii cranucst 1999 p. Ha miacTasi igeHTH)IKALIT TBAPUH, IPUHECEHUX MICTSIHAMU IO IICH-
Tpy peabimitanii kaxanis npu KuiBcbromy 300napky [Godlevsky et al. 1999]. Hanani npu BuBueHH1
PO3MOIUTY BHIIIB IO TEPUTOPIi MiCTa HAMU 3’5ICOBaHO, IO TieplIi peectpaii Pipistrellus sp. 3 yacto-
tamu Y 3-nokatii 42-44 kHz, 3po6neni Ha PycaHiBchkiit HabepexHiit [Zagorodniuk 1998], naneBno
BiTHOCATHCS 110 P. kuhlii, Ha TOl 4ac HE BiZIOMOTO 3a KOIHUM 3Pa3KOM.

Beuipauus mana (Nyctalus leisleri, UKY, BK2) Binoma 3 I'onocieBa Ta Konui-3acmu (1956 p.)
[Abelentsev & Popov 1956; Gavrys et al. 2003]. YV matepianax 3 Konui-3acnu 1eit Bua Bimomuii
TaKOoX 3a KoJeKmiiauM 3paskoM B HHIIM (6e3 neraneii, fimoBipHo, 3 nieneTok) [Godlevska 20135].
Hapani Bux BusBneno npu o6iikax y [omociiBcskomy HIIII Bhitky 2019 p. [Vorobei et al. 2021].

Beuipauus nozipaa (Nyctalus noctula, YKY, BK2) € ogHuM 3 HafOUTBII 3BHYAHUX Ka)KaHIB
3amraBy i sicomapkoBux 30H. e K. ®@. Keccmep [Kessler 1851] onmcyBaB MOJTIOIOYUX BEUipHUIID
Ha Oeperax [lninpa B Mexkax Kuepa. Sk 3BuuaiiHumii el Bua BkazaHui U1 3amiaBu Kuesa Ha mou.
XX cr. [Charlemagne 1915]. 3rigno 3 nanumu 3MKY, onna ocobuHa Buay criiimana 1947 p. mo6-
3y KopuyBaroro, a 1954 p. — B yp. Konua-3acna [Zagorodniuk & Godlevska 2001]; 1 ek3. B ko-
nexuii HHIIM 3i6pano 10.07.1966 B Konui-3acmi [Shevchenko & Zolotukhina 2005]. ¥V 1980-ti pp.
BigmiueHa Ha o. Beneniiicekuii (I'inpomapk, peectparisi ocoOrH, 110 MOTIOBAIH) Ta Ha 0. TpyxaHiB
(matepuncpka komoHist) [Lykhotop ef al. 1990]. Hapasi Bimoma 3 o. XKykiB, 3amiaBu p. Bitu ta
yp. Konua-3acma [Lykhotop et al. 1990; Gavrys et al. 2003]. Hamu Bun BinMidueHuid He pa3 Ha Hale-
pexxuaux Bockpecenku, PycaniBku i bepesmsikis, a y 1999-2003 pp. Mu HEOTHOPA30BO CHOCTEPiraiu
ix it 3 mpaBoro Oepera Ha TpyxaHiB ocTpiB y310BXk [limoxigHOTO MOCTY.
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Puc. 3. TumoBi npeacTaBHUKH Kaka-
HIB 3aIIaBU: HIYHHULA BoAsHAa ((HOTO
M. [Ipebeta, 2011), Heromup 6inoc-
myruit (poto 1. 3aropoanioka, 2008),
BedipHUNS no3ipHA (poto C. [mamxe-
Buya, 2010), meprad misHii (doTo
1. 3aroponnioka, 2008). HaBeneno 3
JI03BOJTY aBTOPIB.

Fig. 3. Common representatives of
floodplain-dwelling bats: Daubenton's
bat (photo by M. Drebet, 2011),
Kuhl's pipistrelle (photo by I. Zago-
rodniuk, 2008), common noctule
(photo by S. Gladkevych, 2010),
serotine bat (photo by 1. Zagorodniuk,
2008). All photos are provided with
the permission of the authors.

Beuipauns Benetencbka (Nyctalus lasiopterus, UYKY, BK2), € omauM 13 HalpiAKICHIITNX KaXka-
HiB 3amiaBu [ninpa y Kuesi. 3rigHo 3 xonekniiaumu Gormgamu 3MKY ta JIIIM, ocobuH BHIY
criiiMano 1947 p. nobiauzy Kopuysaroro [Zagorodniuk & Godlevska 2001]. Ha >xanb, 6inbiie e
BH/J Ha TepuTopii 3amaBu JHinpa y Kuesi He peecTpyBaiu.

Junuku ma nepzaui (Vespertilio et Eptesicus) nipefcTaBieHi JOBOJI CXWIBHUMH 10 CHHAHTPO-
il BUJaMH, IPUCYTHICTH SIKUX y paiioHax 3a0yJ0BU MOXke OyTH HE MEHIIIOIO 33 TaKy B PHUPO.

Ileprau mizHiit (Eptesicus serotinus, UYKY, BK2) € onHuM 3 Haii3BHUaiiHIIMX BHUJIIB KaKaHIB 3a-
miasu [JHinpa y Kuesi. V konekii 3MKY e 3pa3ok, 3m00yTrii 1952 p. 6ins Kopuysatoro [Zagorod-
niuk & Godlevska 2001]; 8 HHIIM-m € nBa 3pa3ku 3 «rigpocnopyn mpaBoro oepera Juimpay» (11.04
& 20.10.1940; leg. [Ip:xebunbepkuii) Ta omuH — 3 «XKykiB octpis, Oist Lleprosurmamy (24.03.1940;
leg. TTpxxedunbebkuit) [Godlevska 20135]. Cepen iHIINX BiIOMHX Miclle3HAaXOKEHb BUY B 3aIlja-
Bi— c. Konua-3acma (1933 p.), yp. KuraiB (1930-ti pp.) Ta Habepexxna Jlnimpa (0e3 poky)
[Lykhotop et al. 1990]. Bigmiuenuit y Konui-3acmi i B cyqacHuit nepion [Mishta 2007]. 3a 6a3oro
naHux inaturalist, neprad nisHid y 2020 p. 3adikcoBanuit 6ins O60s0HCHKOT 3aTOKH Ha ByI. [Ipuo-
3epHid. Hamu 1ie# BUJ BigMiuaeThCsl Maike Ha KOXKHOMY JIETEKTOPHOMY OOCTEXEHHI OeperoBux
CMYT JIIBOOEPE}XKS Ta THIMPOBUX OcTpoBiB (3 1998 p. 1 morenep).

Jlunmuk mBokomipauit (Vespertilio murinus, YKY, BK2) sragyerscst ms yp. Konua-3acma (1930)
[Charlemagne 1933; Lykhotop et al. 1990]. 3pa3ku 3 Konui-3acim € B HHIIM, 30kpema 4 ek3. y
cupToBUX (QoHmax Bimaury 3ooxorii (4.07.1930) [Shevchenko & Zolotukhina 2005] ta 1 3pa3zox
(uepern) B HHIIM-n1 3 moxi6Hoto natoro (06.1930; leg. 13oToB, [Tomos) [Godlevska 20135]. B cyuac-
HU# mepiox BuA BigMmiueHo Ha JKykoBomy octpoBi [Mishta 2007]. OcraHHIMU pOKaMU IIeW JIMIHAK
cTaB yacTuM Ha 3uMiBJi B MicTi [ Tyshchenko & Godlevska 2008; Godlevska 2013a], 1 #ioro Hepigko
PEECTPYIOTH 32 TOKOBUMH IIMKAHHSMH CaMIliB BOCCHH, TIEPEBAKHO B MiCIIAX 0araTtormoBepxoBoi 3a-
OyZ0BH, XapaKTEePHOI JIJIsl MPUPIYKOBUX PAOHIB MiCTa.

3azanvna cumyayin. J{jis BCiX BUINCONMCAHUX BUJIB K&KaHIB BEJMKE 3HAYCHHS MAlOTh HETpa-
Hc(hOpMOBaHi MiNSHKY 3ariaBu. Jist AeHapodiibHUX BUAIB (HAATO BEUIPHHUIH 1 HETOIMPIB) MPUPO-
JTHUMH CXOBHIIAMH € TYyIUIA EPEB MpaBoOEpekKHOTO 3eJCHOr0 acMa Ta JHIMPOBCEKUX OCTPOBIB, a
Haj Bojamu JlHimpa i #oro 3aTOK BOHM 4acTO MOJIOIOTh. 30KpeMa, BHIIE 3rajlaHo MpO CIocTepe-
JKCHHS BEUipHBOTO JILOTY BEUipHHIb 3 MpaBoro Oepera Ha TpyxaHiB octpiB. Han 3arokamu i ramns-
BHHAMH Ha TpyXaHOBOMY OCTpOBI 1 Haja JIeceHKO0 MOMIO0TH YHCICHHI OCOOMHU HETOMHPIB JIiICOBO-
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ro ta Oinocmyroro (Pipistrellus kuhlii), Tpamisnucs TakoX BEUipHHUL J03ipHa Ta Ieprad mi3Hii
[Zagorodniuk 1998], konoHii AeHAPOGIBHUX KaXKaHIB TpaILsUIUCS B AyIUulaX BepO, 30KpeMa Ha OCT-
poBax Mypowmerts i Tpyxanis (B. Ocaguuii, oco0. moBia., AaHi aBTopiB). JJociiKeHHS TaKHX KOJIO-
Hill He MpoBOAMIY, NMPOTE (PAaKT IXHHOI HAIBHOCTI BaXKIMBUIL, 1 3aIIaBa € MPUPOAHUM OCEPEIKOM
MEIIKaHHs 6araTboX BUJIB KaXaHIB.

Buau pagy mumonoaioni, abo rpusynn (Muriformes, seu Rodentia)

I'puzynn monmuHuM J{HiNpa — Iie MepeBaKHO MPHCTOCOBAHI J0 3aIlJIaBHOTO PEXUMY (XOoda BiH
Terep 1 MopyuieHuit), 3Bipi, OUIBIIICTD 3 SIKUX € NMEPEBAKHO POCIMHOITHUMU. Y 3aIUlaBi IepeBaka-
I0Th TPU I'PYIU BUJIB — KOJIIOBOAHI (000pu, LIypu BOJSIHI, OHAATPH), JIy4H] BUAY (HAMp. MOJIIBKU
JIy4Hi, )KUTHUKH MTACUCTI) Ta JIICOBOTO KOMIUIEKCY (PY/Ii HOPHIli, MUIIIAKH TOIIO).

Poouna 606poei — Castoridae

Bobep eBpomneiicekuii (Castor fiber) — BUA-IHAMKATOp PO3BUHEHOI 3aIUIaBH, KU HA MOYATKY
XX c1. mepeOyBaB Ha Mexi 3HHKHEeHHs [Charlemagne 1921; Sokur 1961]. CranoM Ha mod. XX cT.
E. B. lllapiiemans He 3ragye 606pa it TpyxaHoBoro octpoBa Ta 3aruiaBu J[Hinpa y Kuesi 3araiom
[Charlemagne 1914, 1915], a 3rogom Bkasye, 1mo 6000ep cTtaB 3BuuaitiuM y 1920-1930 pp. y 3amo-
Bimnuky «Konua-3acma» [Charlemagne 1928; 1933]°, V 1961 p. E. B. Illapaemans BiaMiTuB Ha
TpyxanoBoMy ocTpoBi 61u3bko 12 xumux Hop 606pa [Charlemagne 1965]. 3apa3 y 3B 3Ky 31 3HHK-
HEHHSIM TOMUTY Ha GOOpOBE XyTpO IeW BHJ MEPECTaIN HUIIUTH, i YUCEIBHICTh HOTO MOMYJISIIN
pocte. Y KueBi BiH cTaB 3BUYaiiHMM Ha 3aIUIaBHUX OCTPOBAxX Ta B IHINUX JiISHKAX 3aruiaBu. Miciis-
MU 600pu Oy IyrOTh TpeliTi, sIK OT Ha 0. [IpomixkHOMY (H. ATamacsk, 0co6. moBizn.).

3a norpusamu 6oGpa BixMiueHo Hamu Ha 03. Kupumischke Ta Mopnanceke, 3atomi BoBkyara,
yp. ['opbaunxa, 0. Mammii ['igponapk, o. Manomy IliBnenHoMy, 0. Manomy 3axigHomy, 0. XKykiB,
o. [IpomikHMI Ta MIBACHHINA YacTHHI KWIBCHKOT 3aIUTaBH. 3a HaHUMH 3 Jiteparypu [Mishta, 2007;
Dubrovsky et al. 2008a; 2008h; Maltsev et al. 2010; Vyshnevsky 2021], 606ep 3ycTpiuaeTbcst Ha
o. [TTamunwmid, 0. BanekoBchkuid, 0. Bemukuii [TiBHiyHM (32 CBiTUeHHIMH pHOaIoOK, 000pH 3aceiu-
JIM MBJICHHY YacTHHY O. BaJbKOBCHKMII Ta 4acTo MeperuiMBaroTh Ha 0. Bemukuit [liBHIYHMIA),
o. Kpaiiniii, y nmiBHiuHil 9acTuHI 0. MypoMellb — HPOEKTOBAHOMY 3anoBifHOMY ypouui «Kinb-
HUIIe», 0. JlomyxoBatuid, 03. JlykoBe mobnuzy 3aToku BepoOimton, 03. babune Ha o. Tpyxanis, 03. be-
pi3ka Ha o. BeHemniticekuii, 0. Mamuii ['inponapk, 03. Cpiouuii Kin, ITo3HskiBchke Ta JleOenuHe Ha
[To3nsikax, Ha 03. [1linbipHa Ha OcoOKOpPKiBCHKii 3amnaei, 0. Benukuii [liBnenanii, modnusy o3. 3a-
cra, mo Oeperax o3zepa OniMIiCHKOr0 HaBYANBHO-CIIOPTHUBHOTO IeHTPY «KoHua-3acnay, o. Aukuit
Ta Ha HEBEIHMKHUX OCTpOBax mobmu3y yp. Kusbke (oguH 3 HUX BKe 3HHUIICHUH, KOOPIHMHATH IPYTO-
ro — 50.282899, 30.680671). Ha Tepuropii 3amoBigHux 00’€kTiB 000ep 3yctpiuaerscst y PJIII
«[Irammunit Pait» B 3arajbHO-300J0T1YHOMY 3aKa3zHHKY «Ypouume BboOpoBHS», manamadTHHX
3aka3HuKax «OCOKOPKIBCEKI JIYKU», «o3epo Tsriey, «KykiB octpiB» Ta «KoHua-3acmay, y 3aKa3HU-
Ky THPIJIOBOi cucTeMH p. Bita, octpoiB Onbrus Ta Kozauwuit [Nature... 2001]. 3rigHo 3 6a3010 qaHnx
inaturalist, 600ep craHoM Ha 2021 p. Bkazanuii B yp. Konua-O3zepHa, Ha ocTpoBi koc OO0IOHCHKOT
3aTokH, 0. JKyki, Ko3audiii koci, BereniiicbkoMy octpoBi Oiist 03. bepizka ta 03. Kupwmicbke. 3a
nanumu M. Tpuuenu (0co6. noBiz.), 6obep 3apeectpoanumii 2016 p. Ha 03. Moprancskomy, 2020 p.
Ha ckuaHomy Kanaini BCA!! ta 2021 p. B yp. Fop6aunxa (TyT 4opHa opma).

Poounu sueipkoei — Sciuridae

Ils rpyna rpu3yHIB MPEACTABISAE JICOBUX MENIKAHI(IB, CXUIBHHUX JO CHHAHTPOIIi 1, 30KpeMa,
YacTHUX TOCENCHIIIB Y AapKOBUX 30HaxX OaraThox MicT [Ipuaninpos’s. Busipka 3Buuaiina (Sciurus
vulgaris) € THIIOBUM MEIIKAHIIEM JE€PEBOCTaHIB y AHIMPOBCHKiH 3aruiasi. E. B. Illapaemans [Char-
lemagne 1928, 1933] 3a3Hauac ii sk pigkicHy i 3anoBigHuka «Konda-3acnay. Y konekiii HHIIM
€ OJINH 3pa3okK, 3100ytuit 18.12.1966 nHa O60:10Hi (leg. M. ["omoBymIkin).

10 Sk cBimunTs nokymentansHuil QineM «boGep Ha Ykpaini», susruii E. B. [llapiemanem 1931 p., y Toii yac 606pu
Oy pigKiCHUMHU 1 30eperiucs uile Ha miBHOYI B paifoHi piuok Terepis, [Ipun’ste Ta lecHa.
' BCA — BoprHuipKa cTanmis aepaiii (ouucHi ciopyau Kuesa).
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Hapasi, 3a HamuMu 1aHUMU, BUBIpKa HEYACTO 3yCTPIYA€ThCA Y JEPEBOCTaHAX HA LEHTPAIbHUX
octpoBax — BeneuilicekoMy, TpyxaHoBoMy Ta Jlono6enpkoMy. BinMivanu BuBipky Ha o. onobGe-
upkuid ¥ iHmi [Dubrovsky et al. 2008a]. Bimoma BOHa TakoX i3 3aKa3HHUKa THUPIOBOI CHCTEMH
p. Bira, octposis Onbrun ta Ko3zauuii ta nmiBaHs kuiBcbkoi 3amuiasu [Nature... 2001; Maltsev et al.
2010]. Y 6a3i ganux inaturalist 3aikcoBaHO 3ycTpidi BUBIPKH Ha ocTpoBax TpyxaHis Ta JKykiB.

Poouna eoeuxoei — Gliridae

Ha mouatky XX cr. Gliridae BkazyBanmcs s 3elieHuX HacapkeHb [lomomy. 30kpeMa, BOBUOK
cipuit (Glis glis, BK3) Oy BinMiuenuil Ha Byn. Kupunieskii [Charlemagne 1915]. Hatomicts Jic-
KyIbKy pyay (Muscardinus avellanarius, BK3) Oyno 3HailimeHo B 3amoBigHuky «Konua-3acma»
[Charlemagne 1933]. Bci Tpu BUIM — JIICKYJIBKY pyny, COHIO JIicoBy (Dryomys nitedula, BK3) Ta
BOBYKa CIpOro HAaBOJATH I IMiBASHHUX KHIBCBKMX OCTPOBIB Ta JUISHOK HPaBOOEpEIKHOI 3aIlIaBH
[Maltsev et al. 2010]. Llg rpyma rpusyHiB yHHKa€e THCKY aHTPOIOT€HHHX (aKTOpiB, MpOTe AEsKi
BHIU (HAATO COHS JIiICOBA) HEPIAKO 3aTFOOKH OCEIISIOTHCS Ha CAJI0BUX TUISHKAX, IEMOHCTPYIOUH THM
Jesikui piBeHb cHHaHTpormii. Hapasi ¢akTudHuX 3HaXiJOK IUX BHAIB B 3aIIaBi HaM HE BiOMO, a
HaOMMXKU1 CTOCYIOTHCSI BKPUTHX JIICOM JHINTPOBUX Kpyd Ta 'orociesa.

Poouna muwesi — Muridae

VY 1914-1915 pp. E. B. lllapiiemMans Bka3yBaB HU3KY BHIIB ITi€T pOJWHU AJI1 KHIBCHKOI 3aIlJIaBH
Huinpa, TpyxaHoBOro OCTpoBa Ta iHIIMX OCTPOBiB, a Takoxk [lomomy [Charlemagne 1914, 1915], a
Mi3Hillle HABOAMB iX 1 /i 3anoBinHuka «Konva-3acna» [Charlemagne 1928, 1933].

KutHuk nacuctuii (Apodemus agrarius) € ONHUM 3 HaliXapakTEPHILIUX AJIS BOJOTHUX Y3IiCHUX
abo0 my4yHuX OiOTOMIB TPU3YHOM. 3 MEPLINX OIVISAIB BUJI BKa3yBald SIK 3BUYAHHHUN IJI TpaB’sSHUX
3apocTtelt THIMPoBChKUX ocTpoBiB [Charlemagne 1914], moiB 3poeHHs Ta MPU3AIUIABHUX OyIiBENb
B repioa po3nmuBy piuku [Charlemagne 1915], a takox misa 3anoBinauka «Konua-3acna» [Charle-
magne 1928]. Te came cTBepAXKYIOTh 1 KOJIEKIiIHI MaTepialu Ta aHaJi3 COB’SYUX IEIECTOK (IUB.
tabi. 1). ¥V konekuii HHIIM 1ie#t Bug Bimomuii 3a 5 3pa3kamu, 310paHHMMH BECHOIO 1 BoceHH 1940—
1941 pp. JI. TlpxeOnnbcbkuM Ha O00MOHI, Ta 2 k3., 3700yTuMu 27.10.1968 Ha monsx 3ponicHHS
(leg. H. Bomuenko). ¥ 1950-ti pp. BuA BKa3dyBalu sk 3BuuaiiHwii juia 3amnaBu [Gavryliuk &
Rechmedin 1956]. KuTHuk 1 Tenep € ogHUM 3 HAHOUTBII MONIMPEHHUX BUJIB JPiOHUX CCaBIiB Ha
octpoBax (C. O. JlonaproB, 0c00. MmoBi.). Moro HaBoaATH TAKOXK IS MIBAHSA KHUIBCHKOT 3aIlJIaBH,
30KpeMa, 0. JKykiB Ta Konua-3acniBeskoro micHunrsa [Mishta 2007; Maltsev et al. 2010].

Mumaxu (pix Sy/vaemus) — nomupeHa Tpyna TPU3YHIB Y BCIX THUIAX 3aIUIAaBHUX MiCIIE3HAXO-
mokenb. E. B. lllapnemans HaBoauTh i 3anoBigauka «KoHua-3acna» aBa BUAW — MUIIIAKa KOBTO-
rpyznoro (S. tauricus) Ta nicooro (S. sylvaticus)'> [Charlemagne 1933]. V menerkax cumyx i3 Kon-
gi-3acnu (Tabn. 1) nmpencrasneHni uncnendi S. sylvaticus (434 ex3.), ane xomHoro S. tauricus (= fla-
vicollis). Y womexuii HHIIM cmiBBimHOmeHHs mux BUAIB piBHIime (15 sylvaticus ta 13 tauricus),
MPOTE OJHO3HAYHO <«3alUIaBHUMMI» € TiTbku 6 ex3. S. sylvaticus, 30kpema 3 ex3. 3 Konui-3aciu
(1930), nBa 3 O6omoHi (1931, 1940), omun i3 o. Tpyxani (1940). Tpu 3 HAX HaMH ITEepeBHU3HAUC-
Hi — 1e S. sylvaticus (s. str.), BKI. 31 3pa3kamu 3 TpyxanoBa Ta OGononi. OOuaBa 3ragaHi BHOH
MUIIIAKIB HABOASTH IS MiBAHs KUIiBChKOI 3amuiaBu [Maltsev et al. 2010], a Tinbku S. sylvaticus —
s 0. XKykie Ta Korua-3acmiBebkoro micaumra [Mishta 2007].

Muuika syqna (Micromys minutus) € TUIIOBUM MEIIKaHIIEM 3allJIaBU, SKOI'0 HEPIJKO PeecTpy-
IOTh 32 3HaXiKaMH Ha3eMHHUX THI3Jl, BIEPIIC BHUSIBICHUX HA KWIBCBHKiil 3amiaBi Ha o. TpyxaHiB
[Charlemagne 1914]. Ha npaBoOepekHii 3amaBi meid BUa OyB 4acTHM, a Ha TOJAX 3POIICHHSI —
YHCeNbHUM; TYT HEpinko 11 THi3ma BUSABISUIM y TpaBi Ha Mexi 3amaBu [Charlemagne 1914, 1915,
1916]. Bua BkazaHo Takox AJs 3aruiaBu 3amoBigHuka «Konua-3acma» [Charlemagne 1933], a y
1950-Ti pp. — Ans 3ammaBu 3araioM, sk 3Budaitanid Bux [Gavryliuk & Rechmedin 1956]. Bei Hass-
Hi B HHIIM konekuiitni 3pasku (n =38, 1923-1968 pp.), MatoTh 3anmuc «okoia. M. KuiB» [Shev-

12 Ha KuiBmuni, 30kpemMa i y 3aIuiaBi, MOXKJIMBI 3HaXiJIKu TPhOX BHJIB LOrO POJY, MPOTE HAHMEHIIWA 3 HUX —
MHIIIAK ypanbchbkuii (S. uralensis) — 3 Kuea Ta iforo oxonuip He Bigomuii [Zagorodniuk 2020].
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chenko & Zolotukhina 2002] i ToMy He MOXYTb OyTH OJJHO3HAYHO BiJHECEHi J0 3aIIaBu. Y cydac-
Hilf JliTepaTypi BHI BKa3ylOTb JUId 3aka3HUKa «JKykiB ocTpiB» Ta i MiBIHS KHIBCHKOI 3arIaBU
3arayiom [Nature... 2001; Mishta 2007; Maltsev et al. 2010].

Mumra xatas (Mus musculus) — CUHAHTPOII, KU (HOPMY€E CE30HHI €K3aHTPOITHI TOMYJIAIiT
[Zagorodniuk 2003], Bimommii y Kuei 3maBHa [Charlemagne 1914, 1928, 1933]. B HHIIM e
nBa 3pasku 1930 ta 1940 pp. 3 Konui-3acmu (leg. O. Kpumrans) Ta O6ononi (leg. JI. [TpxeOuns-
cekuii) [Shevchenko & Zolotukhina 2002]. B 3MKY e tpu 3pa3kwu, 3i6pani Ha O60oHi Ta Ha Yop-
topui y 1949-1950 pp. (leg. H. JIyokina Ta O. JIyokin) (katasor 3SMKYVY). Bug € 3uuaiinim. B Ham
Yac BiJIOMHI JUIsl TIBJHS KHIBCHKOI 3ariaBH 1 30kpeMa s 0. JKykiB ta KoHva-3acmiBchbKoro JIicHU-
urBa [Mishta 2007; Maltsev ef al. 2010]. E. B. lllapnemanp 3a3HauaB Tako»kK HASBHICTh HA 3aILIaBi
MHILI KypraHIeBoi, 30KpeMa B 3anoBianuky «Konua-3acma» [Charlemagne 1915; 1933]"3.

[amrok cipuii (Rattus norvegicus) € CHHAHTPOIIOM, IIPOTE LieH Yy>KOPiJHUH BH, 110 3 SBUBCS B
Kuegi 6:1. 1850 p., gacTo 3ycTpivaerhcs Ha 3aruiaBi JHinpa. CtaHoM Ha moyaTok XX ct. OyB (mmics
MHII XaTHBOT) HaiOinbI nommperuM ccaprieM y Kuesi. E. B. Illapnemans 3a3Havae ioro 1914 p.
s TpyxaHoBoro octpoBa, a 1928 p. — mis 3anoBigHuka «Konua-3acma» [Charlemagne 1915,
1928, 1933]. V¥ xonekuii HHIIM € oaun 3i 3pa3kiB 3 Konui-3actu 1930 p. HaBoautscs 11 miBaHs
KHiBCBKOI 3atutaBu [Maltsev et al. 2010]. V 6a3i maHux inaturalist € 3alMCU TIPO 3HAXIJTKHU ITAIfOKa
ciporo B 2000-x pp. Ha OcoKOpiBChKUX JyKax, Ha ByJ. KonekTopHii Ta 6ins 03. Bupnuus.

Puc. 4. Tunosi npeAcTaBHUKY IPU3YHIB 3aIUIaBH: BHBipKa JicoBa (poto C. I'purop’esa 2012), mumka rydna (GpoTo
T. Typeiicekoi 2017), mumrak xoBrorpyauii (¢poro M. bopucenko 2011), Hopunst pyna (poto C. Pmxkosa 2014),
myp BoasiHui (poro M. [Ipedera 2008) ta onmarpa (poto T. Typeiicbkoi 2017). Bei 3HiMKH 3p006JIeHO B 3arIaBHUX
MiCIIe3HaX0DKEHHX (Aesiki 3a Mexxamu KueBa) 1 HaBesieHi 3 103BOITY aBTODIB.

Fig. 4. Common representatives of floodplain-dwelling rodents: red squirrel (photo by S. Grygoriev 2012), harvest
mouse (photo by T. Tureiska 2017), yellow-necked wood mouse (photo by M. Borysenko 2011), bank vole (photo by
S. Ryzhkov 2014), European water vole (photo by M. Drebet 2008), muskrat (photo by T. Tureiska 2017). All photos
were taken in floodplains (some of them outside of Kyiv) and are provided with the permission of the authors.

13 B Ti wacu ;oMiHyBana mMUpOKa KOHIIEMIS BUY, i KypraHaukoBux mumieil (Mus spicilegus s. str.) po3rismany y
CKJIa/Ii eK3aHTPOMHUX MHILEH, SIKKX B Ti 4acH i 10 1990-x pokiB no3nauanu sik «M. hortulanus» [Zagorodniuk 1996].
TorouacHuX ONHMCIB KypraHuukiB (3uMoBHX cnopyn M. spicilegus) 3 KuiBumnu Hemae. Ilporte Big3Haummo, 1o
OCTaHHIMHU pokamu M. spicilegus po3UIMpIOE CBiif apearn Ha MiBHIY 1 BitoMuit HaMm 3 miBaHs KuiBomHu.
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Poouna xom’axoei — Cricetidae (6xn. Arvicolidae)

s cydacHoi J1icoBOi pocTMHHOCTI B 3armiaBi JlHinpa B Mexax Kuesa Bimomo 8 BUAIB pOJMHH,
asie PeryJsipHO B 3aIlIaBi MPUCYTHI TIABKY I1STh 3 HUX. CIIiAn HOpUIL Ta Mulliell Hailnerie 6auntu
B3UMKY, KOJIM 3aIlJIaBy BKpHUBAIOTh CHIrd. HaBecHi Mmicisl CXO/DKEHHS CHITIB TaKO)XK MOXKHA OauyuTH
XapaKTEepHI 3UMOB1 XOJHM PI3HHX BHIIB IONIBOK (HAATO TOJIBOK «3BHYAMHHX»), IO HAraayrTh
TpaB’sHi TyHedl i KyOJia, IpoOUTI HUMH Ha MeXI1 TPaBH 1 CHIry.

Hopuus pyna (Myodes glareolus) — MelllkaHKa JepeBHHX 1 4arapHUKOBHX 3apOCTEH, XapakTe-
pHa A7 BEeJIMKHUX MapKoBUX 30H MicTa [Zagorodniuk 2003]. ¥ konexuii HHIIM 3pa3kiB 1poro Buiy
13 3aIUIaBU HEMae, NMpoTe B meneTkax cumyxu i3 Konui-3acnu (mani 1932 p.) BigmiueHuit 57 pasis,
a60 1,9 % (tabm. 1). 3a3nauena E. B. lllapnemanem ans 3anoBinanka «Konua-3acmay» [Charlemagne
1933]; Bux HABOJATH i [UIS MIBAHS KUIBCHKOI 3aIu1aBu B 1imoMy [Maltsev ef al. 2010]. Y 6a3i manux
inaturalist € 3HaXiika HOpHILI PyAoi Ha JiBoOepexHil 3amnasi O6us kaHainy BCA 2019 p. Leit Bun
BiIMiYeHO TakoX Ha TpoemmHchkuX Ta OcoKopKiBChKHX Jykax (M. IIpuyemna, oco0. moBiz.).

Ilyp BonstaMiA (Arvicola amphibius) — XapakTepHHH MeEIIKaHeIb MPHOEpeKHO-BOTHUX 010TO-
miB [Zagorodniuk 2003]. E. B. lllapiemans BigMiuaB HOTO SK 3BHUAHHWE BUII 3aIlJIaBH Ta HAHOUIBIIT
YHCICHHUHA BHUII CCaBIiB TpyXaHOBOTO OCTPOBA, a TAKOXX Ha OOOJOHCHKHX MOJSAX 3pOIIeHHs. B gac
MIOBEHI, KOJIM BOJIa BUTAHsUIA IIUX TPU3YHIB 3 Hip, Ha KOXKHOMY KYIIIi UM JEPEBi B PO3ralyKeHHi I'i-
JIOK CUJIILIH 11l Tpu3yHH. [Ipy MEHIINX TOBEHAX IIypH epeOupaiiics Ha MiABHIICHI MiCIls, IO OyiH
MepeKoIaHi HUMH 3 XapaKTePHUMH PsIIaMU BUKUAIB-KpOTOBHUH. BOHM Tako CTBOprOBaM coOi THM-
4acoBi THi3lla Y OCHOBH KYIIIB 3 MPYTHKIB Ta cTe0eellb, HAaHECeHUX MOBEHEBUMHU BojaMu. BoasHi
uypu 1o0pe iaBaroTh i He Iyxke Oosmucs monuny [Charlemagne 1914, 1915, 1916]. IizHime nei
HayKOBeIlb BKa3yBaB Iei BU 1 U1 3anoBigHuka «KoH4ya-3acma» mpoTe Sk MEHII YHCEIbHHUN Yepes
HE ayke NMpHUIaTHI yMOBH TyTemHboi 3aruaBu [Charlemagne 1928, 1933]. Sk 3Buuaitaumit amns 3a-
IJIaBH BHJ Iiiypa BojsHOro HaBomwin y 1950-x pp. [Gavryliuk & Rechmedin 1956]. V konexmisx
Buy 3Buyaiianii: B HHIIM € 5 maBHix 3paskiB (1908-1923) 3 erukerkoro «Oeper uinpay» (leg.
C. JIyokin, M. [lapnemans Ta in.)'4; B 3MKY € 25 ex3. mypa BogsHoro 1947-1958 pp. 3 pisnux
yactuH 3arasu Jxinpa (Kopuysate 1947, O6o10Hb 1952-1953, Konua-3acna 1955-1958; xomnek-
topu pizHoro dacy — O. Koprees, B. Mexokepin, O. Snens), 3Hauna gactka ixX (22 ek3.) — 3pa3Ku
3 Konui-3acmu (leg. O. Suens). Bun Bkazyrots ansg mangmagTHOTO 3aka3HuKa «OKyKiB OCTpiBY,
JHIMPOBCBKUX OCTPOBiB, okonuile KopuyBatoro um miBgHs KuiBcekoi 3ammaBu [Nature... 2001;
Mishta, 2007; Maltsev et al. 2010]. Bux BigmiueHO Ha 3a00J0YeHHX KaHajgaxX Ha TpOENTMHCHKIH
3amrasi (2020 p.; M. [Ipudemna, oco6. moBix.). Cepex MpUYIHH CKOPOUYCHHS YUCETBHOCTI BKa3YIOThCS
MepeciliyBaHHs «aMEPUKAHCHKOI0 HOPKOIO», a TAaKOX Jerpajamis 0i0TomiB, 30KpeMa M 3apocTeit
o4epeTy, OCYIIeHHS 1 3a0pyIHEeHHS BOJIOWM, T0siBa oHAaTpH [Dean et al. 2016].

Momniska syuna (Microtus levis) — TuMoBuil BUI TPU3YHIiB Ha 3amasi i qykax'>. Ii (sx «momisky
3BUYaiiHy, M. arvalis s. 1.») BkasyBaB B orisai 1914 p. E. B. Illapnemans myis TpyxanoBoro octpo-
Ba, 3a3HAYAIOYH, IO [IeH BU MEIIKA€E IMOBCIOIHO, a i KOMUIIMH CiHa Il TPU3YHHU TPOKIaIaIn 1T
cuctemu xofiB [Charlemagne 1914]. 3romom me camuii BUI BigMiueHu# ais 3anoBingHuka «KoHva-
3acma» sk HaituncneHHimmi TyT BuJ ccaBiiB [Charlemagne 1928; 1933]. V 1950-1i pp. M. arvalis
BKa3yeThCs sIK 3BUYaiiHa TBapuHa 3aruiaBu [Gavryliuk & Rechmedin 1956]. € 3BinTu i Konmekiiitai
3pas3ku (tabm. 1), 3okpema B 3MKY € 1 ex3. 3 «momniB 3pomeHas» (O6omons) 1953 p. 8 3MKY (leg.
B. Mexoxepin), 16 3paszkiB € B8 HHIIM, 3okpema 12 3 Konui-3acnm (1930-1931, leg. I1. bayman),
nBa 3 0. XKyxkis (1938, leg. b. IlonoB ta B. AntonoBmu) i aBa 3 O60m0Hi (1940, leg. JI. [TpxeOmn-
chKkuil). Bua HaBOJSTH A1 MIBIHS KMIBCBHKOI 3aruiaBu [Maltsev et al. 2010]. Xoda netanbHe H0Ci-

14 OnHo3HauHO MoBa Mac itu npo JIHinpoBChKyY GiocTanwito (quB. puc. 1), e IpaioBaiy i KOJEKTOPH.

15 st miBaus 3amiaBu JIHinpa HABOAWTHCS TAKOXK TOJIBKa mimszemua (Microtus subterraneus) [Maltsev et al. 2010].
Bona x Bimoma 3 3Haximok 3 menetok y Kuesi, Tabm. 1, mpore meil BUI He Ma€ jKOJHOTO CTOCYHKY JIO 3aIlLIABHUX
komIuiekciB [Zagorodniuk 1989 Ta iH.], i #ioro peecrtparii B 3amiaBi MOKYTh OYTH MOB’SI3aHAMH 3 HETPABHIBHOIO
inenTH(dikamiero BULy («mitiMicHI» et Ha M1 y Microtus s. str.) abo i3 3aHOCOM KICTKOBOTO Marepiaxy COBaMH 3
BiJUTAJICHUX BiJ 3aljaBd MiCIIE3HAXO/KCHb, 110 MaJONMOBIPHO, OCKUIBKH MEPEBAXKHO MiI3EMHHUU CIOCIO >KHUTTSA
BUIiB minpony Terricola Ta ixHs 6Gi0TOMHA MPUYPOYEHICTH A0 3apOCIUX MiAPOCTOM ab0 YarapHHKaMH JIICOBUX 0io-
TOIIIB 30BCIM HE BiJIlTOBiJJa€ BUMOTaM JI0 MUCIMBCHKUX IUISTHOK CHUITYX, B ITEJIETKaX SIKUX L[el BU BUSBIICHO.
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JOKEHHS BUJIOBOI HAJISKHOCTI «3BUYAMHUX» TOJIBOK 13 3aruiaBu [{Hinpa He MpoBOAMIN, MOBa Harle-
BHO Ma€ WTH MpO MOJIBKY Jy4HY (Microtus levis), TUM maye, 1O caMe el BUJ TSDKI€ 10 JYYHHX 1
3aIIaBHUX KOMITIEKCIB (orisia auB.: [Zagorodniuk & Teslenko 1986]).

[anmapka cubipceka (Alexandromys oeconomus) — TUTIOBHI MEIIKAaHEIb Ta BUI-IHIUKATOP
MPUPIYKOBHX 3200JIOYCHUX JUISHOK 1 OCOKOBUX 3apPOCTEH, BXKIIMBUI KOHCYMEHT 1 KOPMOBHUH 00’ €KT
OaraTbOX XWXKWX. Bua BkazaHuil ajsi 000JOHCHKUX MMOJIIB 3poiueHHs, Ae 1914 p. 3m00yTo Ba ek3.
[Charlemagne 1915; 1916]. Y HHIIM e 3pa3ok, 3i6panuii Ha O6omoni (1930, leg. JI. [Ipxebunbeb-
kuit). Y menerkax cumyxu 3 Konui-3acrm Bimmiuennit 53 pasu (1,8 %, Tabm. 1). ¥ 1950-ti pp. BKa-
3yEThCA K 3BHUaitHmii 1ursg 3amiaBu [Gavryliuk & Rechmedin 1956]. B aBropceskiii konekrii (1.3.) €
13 ex3., 3100yTux 10.1990 p. I. HeGoratkinum y paiioni c. PomankiB. Bua y cydachuii nepion Bka-
3YIOTh TIe JiIs TpboX Miciib — Kopuaysare, XKykiB octpiB Ta Konua-3acna [Mishta, 2007]; #oro Ha-
BOJSATH 1 IJ1s1 TIBJIHS KHAIBCHKOT 3a1U1aBy B 11itomy [Maltsev et al. 2010].

Onparpa (Ondatra zibethicus) € IHTPOIXYKOBaHHM BUIOM, 3aBe3eHHM 3 I[liBHIYHOT AMEpHUKH.
3ycTpivaeThes 1o Beid 3armiaBi JJHinpa, 30kpeMa Ha TakuxX MTYYHHUX o3epax, sk BepOne Ta CoHsyHe
[Dubrovsky et al. 2005], a Takox o3epax [1inbipra (1990-1i pp.) Ta 3omoue (2016 p.) nmiBoOepexHiit
3amnaBi, Ha 0. JKykiB (2019 p., H. Atamacsk, 0co0. noBiz.). Takox 3ycTpidaeTbes modnusy o3. badu-
He Ha TpyxaHoBOMY OCTpOBi Ta o3epi mooym3y Omimmiiicekoro neHTpy «Konda-3acmay» [Vyshnev-
skyy 2021]. BusiBnena i Ha TepuUTOpii 3arajJbHO-300JI0TTYHOIO 3aKa3HHUKA «Ypouuile BoOpoBH:Y,
nma"amapTHAX 3aKa3HUKIB «OCOKOPKIBCHKI JIyki» Ta «O3epo Tsriey, Ha 03. [linOipHa Ta Hezamo-
BimHIN yacTuHI OCOKOPKIBCHKOI 3aIlIaBH, Y 3aKa3HUKY TUPIIOBOI cUcTeMu p. Bita, octpoBiB ONbruH
ta Kozauwid, tanamadTHOMY 3aka3HUKY «KoHua-3acmay», Ot 03. 3acna, y JapamapTHOMY 3aKa3-
HuKy «KykiB ocTpiB», Ha 03. CoHsiuHe, PycaHiBchkilf HaOepexkHilM Ta MiBAHI KUIBCBHKOI 3aIljIaBU
saraioMm [Nature... 2001; Mishta 2007; Maltsev et al. 2010; Parnikoza et al. 2020]. 3adikcoana
TaKoX B yciX Bogoimax cucremu Onevens [Prychepa et al. 2021]. 3a nanumu M. Ipuyenn (oco0.
nmoBiza.) y 2000-x pp. oHznaTpa BiaMideHa HUM Ha TpoemMHCHKIN 3amaBi, 03. Tsrne, 03. Maptuiis,
03. Mopnauceke, 03. KupuiBebke Ta B 3atori BoskyBara. V 6a3i nanux inaturalist y 2017-2021 pp.
€ 3HaxiIKu oHmaTpu Ha 03. Bupimns, o3. HeOpex, mrydHoMy o3epi Ha Byl. 3aKpeBCHKOTO
(50.496631, 30.598782), na 6epesi O0010HCHKOT 3aTOKH Ta 03. Peapkuno. Came ii Haifuactimie Oa-
YaTh KUSHH, OMWJIKOBO MIPUAMAKOYH 32 iHIIi BUau'S.

Inwi poounu zpusynie — Dipodidae, Spalacidae, Echimyidae

E. B. Illapnemans 3a3Hauae, 1o B OKOJHIAX ¢. BockpeceHncrka Ciiobinka OyB MOCHUThH 3BHYAK-
HUM BUJOM TymIKaH Benukuil (Allactaga major, YKY), 3Bigku Oyno 3100yTo unmaino 3paskis. Ilix
Yyac BEIMKHMX PO3JIMBIB TYIIKAHW PATYBAIKMCS Ha MIiJBHIICHHSX. BiH TakoX OINHUCYe crinaka «3BH-
vaiinoro» (Spalax zemni)'’, citimanoro Kuesi va IToygosni [Charlemagne 1915].

3arajoM BapToO BIJMITHTH, IO BCS JIBOOCPEKHA YACTHHA 3aIJIaBH € 30HOIO aTOBIAIBHUX BiJK-
JIaIiB, MIJBUINEHI TIJSHKA SIKUX BKPUBAIN NICaMOQITHI-CTETIOBI KOMIUIEKCH, TOMY ¥ HE JWBHO, IO
TYT MOIJIM 3yCTpidaTUCs CTENOBI IPU3YHH, IK-OT TywmkaHu (Allactaga) Ta cninaku (Spalax), mpote
iXHI apeanu CyTTEBO CKOPOTHJIMCS, 1 HE TUNBKM BHACIIIOK PO3POCTAHHS MiCTa, ajie ¥ BHACIIJIOK
pyHWHAIT CTETOBUX KOMILIEKCIB 3arajioM (OTJIs MO0 CIiNakiB quB.: [Zagorodniuk et al. 2018]).

HasBHE Takox MOBIMOMIIEHHS PO 3HAXINKY MHIIIBKH JicoBoi (Sicista betulina, UYKY, BK2) na
3artasi 0. JKykiB, yp. Jlichuku ta Konua-3acmi [Mishta 2007; Maltsev et al. 2010].

3MiHU TOBKILIA, 30KpeMa i r100anbHe MOTEIUTiHHS 1 3SHUKHEHHS CTa0lTbHOTO 3UMOBOT'O JIBOJIO-
CTaBy Ha 0araTbox BOJOHMAax B MeXaxX MICT, HAITO B MICIIAX CKHJIIB TEIUINX BOJ, POOJIATH MOIIU-
BUM TIOSIBY TEIUTONIOOHHX BHIIB, 30KpeMa HyTpii(Myocastor coypus), sIKy peecTpyloTh BCE YacTille
BHACII{IOK PEryJsIpHUX BTEU IHOTO 3Bipa 3 KyabTypH. OIMH i3 TaKUX BUMAKIB BiAMIYEHUH HAIIUMHU
KOJIETaMH Ha npoTokax Ourst Tpoemmau BiiTky 1995 p. (A. Caraiinak, oco6. mosin.). Hyrpis Bimmi-
gyeHa Takok Ha Tpoemuncrkii 3amasi 2019 p. (M. IIpugemna, ocob. moBix.).

16 Onna 3 HanifiHuX 03HaK — JOBI GLTi KirTi MEpeHix Jam, SKUMU TBAPMHA 3BMYAHO TPUMAE MOKUBY (pHC. 4).
17 Bun HaBeneno y nurosaniii npaui sk «Spalax typhlus», npote napasi Bizomo, mo nig Kuesom Ha iforo npapoGe-
PE}OKI 3YCTPIYAETHCS caMe CITiNaK MOATbChKUil — Spalax zemni.
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Bunu psany 3aiinenoaioni (Leporiformes, seu Lagomorpha)

SaifnientoiOH1 Ha 3arutaBi J[Hinpa npencrapieHi 3aiinem cipum (Lepus europaeus, BK3). Lei
BUJ y JIaBHI 4acH PeeCTpyBaBCs Ha OCTPOBax (30kpemMa TpyxaHOBOMY) JIUIlIe B3UMKY; y JITHIH nepi-
O]l 3alIli TPUMAIIMCS Ha OCTPOBI JIMIIE 3a BIACYTHOCTI Benmkoro po3nuBy [lHinpa [Charlemagne
1914a]. ¥ 1928 Ta 1933 pp. meii Bua BKa3zyBajiu SK 3BHUYAiHWI Ha 3aruiaBi 3amoBinmHuka «KoHva-
3acnay. Ilpote micns BeIMKUX MOBEHeEH 3aiii 3 3amnasu 3HUKamM [Charlemagne 1928, 1933]. IIpo-
CYBaHHJ 32l HA ITOCTIMHE MOMEITKaHHS B 3aIUIaBHI YPOUHIIIA Ta Ha OCTPOBA OB’ sA3aHE 13 3apery-
JIIOBaHHAM CTOKY JIHiNpa i MpUIMHEHHSIM BECHSIHUX TaBOJIKIB.

Hapasi Bua BinMiuenwmii Ha 0. Benukuii [1iBHiuHMIA, 0. BambkoBchkui, 0. MypowMmerrs, o. Tpyxa-
HiB, 0. Benukwuii [TiBnennuii, 0. Kozauwmii ta o. Jlukuii [Dubrovsky et al. 2008b; oco6. nosiza.]. Hamu
3a€mb Cipuil 3apeecTpoBaHMI Ha Oeperax 3a0CTPIBHOrO pykaBa JleCHM 1 B KUIBKOX PI3HMX MiCISIX
0. Mypomers, a B3umMKy 2018 p. Tam camMo Haii KOJIeTH 3yCTPi MUCIUBI, SIKAN HIC ABOX BOUTHX
3aiiiB (B. Ocamuwmii, 0oco6. moBiz.). Komera H. Atamack 3ycTpivana 1ieit Bua Takox B yp. KoHua-
3acma 2020 p. 3 niTepaTypH BiIOMHIA i3 3arajbHO-300JIOTTYHOTO 3aKa3HUKa «Ypouuine boOpoBHD»,
3aKa3HUKa TUpJIoBoi cucteMu p. Bita, octpoBiB Onberun ta Ko3auuii, 3aka3Huka Ha JiBoMy Oepesi
03. Konua, tepurtopii OCOKOpKiBCHKOI 3aIuiaBu, paiioHy o3epa 3acna — yp. Konya-OzepHa, HaBo-
JUTBHCS TaKOXK JJIs MiBIHA KUiBCchKol 3amiaBu [Nature... 2001; Maltsev et al. 2010; Parnikoza et al.
2020]. Y inaturalist € 3naxinku 2020-2021 pp. B ypouuii 0iys 3atoku BepOiton, Ha miBIeHb Bij
Hel Ta oymxde 1o kocu Cobade rupiio, 6uts 03. Bupnuiis, Ha 0. XKykis ta Ha Ko3auiit koci.

Buau psiny nconoaioni, a6o xu:ki (Caniformes, seu Carnivora)

Xwkaku B ymoBax Kuepa He € 4HCIICHHOIO TPYIIOI0, TPOTE HU3KA BHIIB [[LOTO PSAY XapaKTepHa
Juisg 3arasy. Sk ceimyats podotu E. B. llapnemans [Charlemagne 1914; 1915; 1928; 1933] abopu-
TCHHUMH X¥>KakaMu 3aruiaBu JlHinpa Oymm nacuis (Mustela nivalis, BK3), ropHocTaii (M. erminea,
YKYVY, BK3), Hopka eBpomneiicbka (M. lutreola, UKY, BK2), Txip micoBuii (M. putorius, YKY, BK3),
Buapa (Lutra lutra, YKY, BK2), BoBk (Canis lupus, BK2) ta nuc pynuit (Vulpes vulpes).

Poouna xomoei — Felidae

Jluki KOTOBi, X04 i mMpUCyTHI y dayHi [IpuaHInpoB’s, YHUKAIOTh CHHAHTPOITHUX MiCIIE3HAXO0-
JOKECHB 1 (DaKTUYHO BIZCYTHI B OKoHIsAX KueBa, 30kpema Ha 3arniaBi. [IpoTe BaKIIHMBO Iam’sITaT,
IO TMPHUCYTHICTh CBIMCBKUX 1 O€3NMPUTYIBHUX KOTIB € iCTOTHHM JIMITYIOUMM (DaKTOPOM iCHYBaHHS
OaraThOX BHJIIB JpiOHUX ccaBiiB. Hebe3meka MpHUCYTHOCTI CBIMCHKHX KOTIB TOJSTAa€ B TOMY, IO
BOHH ICHYIOTh 11032 TIPHPOIHAMH CHCTEMaMH XIDKak-KepTBa. CHEKTp iX JKUBICHHS BEITUKHA
[Sheshurak et al. 2011; Krauze-Gryz et al. 2012], a oOcsirn BuitydeHHs ApIOHUX CCaBIIiB € 3HAYY-
mumu [Merzlikin 2012], Haaro 6ins nocenens MOAEH, BKIKOYHO 3 6a3aMHu BiIMOYUHKY 'S,

Poouna mycmenoei — Mustelidae

Jpioni mycmenogi. YucenbHicTh BCiX BHAIB Ha modaTky XX cT. Oyma manoro [Charlemagne
1914, 1928; 1933]. HeBenuka BoHa 1 Temep, YOMY «CIPHSI€» Majla €EMHICTB YTifb.

T'oprocraii (Mustela erminea) ctanom Ha 1914 p. memkaB Ha o. TpyxaHiB, Jie Horo BigMivanu
MDK KaMiHHAM TigporexHiunux crnopyx [Charlemagne 1914]. ¥V 1915 p. roprocrai 3adikcoBani Ha
raTsx Ta Ha OCTPIBKAax IIiJ 4ac po3JHBiB, a Takox Oinst Crapuka Ha O6omnoHi [Charlemagne 1915].
Toti sxe aBTOp BKazye ¥oro 1928 p. ms 3amoBinnuka «KoHwa-3acmay, a 1933 p. — sIK YUCETBHOTO B
3amiaBHii yacTuHi 1poro 3anoBigauka [Charlemagne 1928, 1933]. I'opHocTaii 3a cimigamu Bigmide-
Hu# Ha 0. Mypomens (C. Jlomapes, 0co6. moBin.), a B3uMKy 2012 p. i1eHTU(IKOBaHHA 32 YOPHUM
KiHUMKOM XBOCTa Ha 0. Jlonobenpkuii (B. Bopeiiko, 0co6. mosiz.). Moro BkasyoTs as 0. XKykiB, yp.
Konua-O3epHa, a Takox s 000x O0kiB 3aruaBu Mixk Kuesom ta Ykpainkoro [Gavrys et al. 2003;
Marushevsky & Zharuk 2006; Mishta 2007; Maltsev et al. 2010]. Ha TepuTopii 3anoBiqHIX 00’ €KTiB
3aIUTaBU BiIMIYCHHH y 3araJbHO-300JIOTIYHUX 3aKa3HHUKaxX «Ypouniie boOpoBHs» Ta THPIOBOI cHC-
TeMu p. Bita, octpoBiB OnbxuH Ta Ko3aunii, a Takox y JaHAmapTHOMY 3aKa3HHUKY <« KyKiB OCTpiB»

18 Kuiepana npuiinsna 22.06.2017 nocranosy «IIpo 3a60poHy Ha BUIOB GE3NPUTYIILHUX KOTiB Y Kuesix.
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[Nature... 2001; Mishta 2007]. 3arpo3aMu ajsi IbOTO BUAY € TpaHchopmaliis 010TOmiB Ta Aenpecis
HOMyJsILii Iypa BOASHOTO SIK KopMoBoro 06’exty [Scherbak 1994; Akimov 2009].

Jlacuus (Mustela nivalis) — nocTiiHMI MemikaHeupb 3aruiaBy, sikoro E. B. Illapnemans BiaMmi-
4aB B orsal 1914 p. 3a 3ycTpiuaMu Mixk KaMiHHAM TiApOTeXHIYHUX cropyn. Y 1915 p. Toit xxe goc-
JIJHHUK BiIMIYaB iX sIK 3BUYafHUX MEIIKAHI[IB 3aIUTaBH, SIKi 3QJIMIIANN CIIM Ha THIMPOBCHKUX KO-
cax, a Ha 3uMy nepecessuiucs Oymxue 10 JoAckkoro xutia. B 1909 p. 3Halinena Ha Byn. Kupunis-
cekid Ha [Tomoni [Charlemagne 1914, 1915]; y 1928-1933 pp. HaBeaeHa y CIIMCKY CCaBLIiB 3amoOBif-
Huka «Konua-3acma» [Charlemagne 1928, 1933]. B Ham vac 1ieii Buj IMOPOKY PEECTPYIOTH Y MiBHi-
YHil yacTuHi 0. Mypowmiis (B. Ocaqunii, 0co0. TIOBiI.), BiTOMHUI BiH 1 Ha 1HIMUX JUISHKaX — B 3aKa-
3HHMKY THUPJIOBOi cucteMu p. Bita, octpoBiB Onbrun Ta Kozaumii, Ta Ha OCOKOPKIBCHKill 3aragi,
TaHAmapTHOMY 3aKa3HHUKY Ha JiBOMY Oepesi 03. KoHda, HaBOaUThCS Takox Ui miBaHS KuiBchbkoi
3arutaBm 3arajoM [Nature... 2001; Maltsev et al. 2010; Parnikoza et al. 2020]; BiaMiu€HO JACHIIO 1
Ha o. TpyxaniB (2018 p.; M. IIpudena, oco0. nosiz.).

Hopka eBponeiiceka (Mustela lutreola) — BUI-IHAUKATOp HEMOpYIIEHOI 3aruaBu. Ha modaTky
XX CT. JOCIAHUKYU BiIMiYaiy YUCIIEHHI HOPU LIOTO BHIY Ha TpyXaHOBOMY OCTpOBI Ta cliocTepira-
71 HOpKY Ha 0. Mypomens [Charlemagne 1914]. Bun OyB 3BuuaiiHuM i aist 3aruiaBu JHinpa 3ara-
nom [Charlemagne 1915]. Bua maBoawnu i ans 3anopignuka «Konda-3acma» [Charlemagne 1928;
1933], npore Hapasi Bin Tyt 3HuK'’. Uepenu «HOpKU eBporelckkoi» B konekuii HHIIM (n = 7),
3100yTi 2011 p. B okou. ¢ [lorpedu, B AiiCHOCTI € 3pa3kamMH Bi3OHa.

Txip Temuuit (Mustela putorius) Ha KWiBChKIii 3a1aBi € BUAOM, 110 HIKOJIH He OyB YHCEIbHUM.
VY 1914-1915 pp. E. B. Illapnemans noBiZOMIISB, 110 el BUA 3ycTpidaBcs B HOpax Ta AyIjax JHIM-
poBchKoro Oepera TpyxaHOBa OCTpOBa, B HaIliB3ararax Ta Kymnax (halllMHHHKA, & TAKOXK y OYmIBIIAX
TYTeNIHbOI c1001aku. [ToBeHI TBapuHM MepedikyBain Ha aepeBax. 1928 ta 1933 pp. BUA BKa3zaHO K
Heuncnennuit nis «Konui-3acnu» [Charlemagne 1928; 1933]; yacto 3ycTpiyaBcsl Ha KUIBCHKil 3a-
miaBi y 1950-x pp. [Gavryliuk & Rechmedin 1956]. Tenep #oro BKa3yrOTh IS 3arajibHO-300J10-
TIYHOTO 3aKa3HuKa «Ypouuniie boOpoBHs» Ta maHIIIaQTHUX 3aKa3HHUKIB Ha JTiBOMY Oepe3i 03. Konua
Ta «OKykiB octpiB», Konua-3acniBchkoro micHunTBa Ta miBaHs KuiBcbkoi 3amiaBu [Nature... 2001;
Mishta 2007; Maltsev et al. 2010]. Lle#t Bun Txopa Bimmiyanu Ha o. Benukuii IliBgeHHuid Ta B
yp. Kasoke [Dubrovsky et al. 2008a]. [IpuunHoro Hioro Maiol YHCEIbHOCTI € MPsIME 3HUIICHHS JTI0-
JIMHOIO Ta 3MEHIIeHHs Horo kopMoBoi 6a3u [Ruzhilenko 2006; Akimov 2009].

Bi3on piukoBHii («aMepHUKaHChKa HOpKa», Neogale vison) € dyKOPiIHUM BHJIOM, IIIO 3 POKaMHU
3aMiHMB Ha 3amnaBi J[Himpa aGopureHHy HOPKY 1 JOCAT BHUCOKOI 4MCeNbHOCTI. BiH Bimomuii 3
0. Kozaumii, 0. Tpyxanis, 0. KykiB, yp. Konua-O3epHa (nani aBTopiB) Ta 03. 3omoue (2016 p.) Ha
OcokopKiBchKiit 3amaBi Ta B yp. ['opbaunxa (2021 p.) (moBimomieHHST B Mepexi), a Takox o. [Ita-
mami (FO. JlyOpoBcbkHid, 0c00. MoBia.). BinMideHn Ha TEpUTOPIi 3arajibHO-300JIOTIYHOTO 3aKa3-
HuKa «Ypouniie booposus» [Nature... 2001]. Bin € HalimpuMITHIIINM XMXHM Ha 0. MypoMelrs, sk 3
Ooky JlHinpa, Tak i HopTopusi, Ta Ha 03epax MIBHIYHOT YaCTHHH OCTpOBa. JIOCIITHHKH BiAMIidaJInd
el BUJI MYCTeNOBHMX Ha 0. Bemukwuit IliBHiuHMA, 0. Mypomerp, o. Jukwii, o. Manwii Jlukwii
(50.285009, 30.665703), yp. Kusxe Ta octpoBax Hmxkue 1o Tedii [Dubrovsky et al. 2008a]. Y 6a3i
JaHWX inaturalist HOpKa aMepuKaHChka Bkazana B 2017-2021 pp. ans yp. Haranka, ocHOBH KOCH
O06omoHchKOi 3aTOKU Ta 0. Ko3auwmit. Conimy Bi3oHa BiAMiueHI aBTOpaMU Ha MPUOEPEKHHUX IDIDKAX
0. ONBXuH, 10 BXOJUTH A0 3arajlbHO300JIOTIYHOTO 3aKa3HUKa B TUPIIOBii cucteMi p. Bira, ocTpoBiB
Omnerun ta Kozaunii. Lleit Bug gacto crae 3q06mydio Mucnusiis — B HHIIM € 7 ek3., oTpuMaHux
2011 p. Big mucnusmiB c. [Torpe6u, mo 6ist rupna decau. Y 2020-2021 pp. Bi3oH 3adikcoBaHMiA Ha
ckugHomy kaHali BCA, OcokopkiBChKHX JIykax (3abosioueHi JinsHkn), napky Haranka (Ha HabOepe-
uiit J{ainpa asigi) (M. [puuena, 0co6. mosix. ).

19 TcHy10Th MOBiZOMIIEHHS, IO Ll BUA 30epircs y 3allaBHUX KOMIUIEKCAX BEJIUKUX PidOK TibKM y MAlo IOpYIIE-
HUX 3aIuiaBHAX OioTomax nensTr JHinpa ta Jaictpa [Rozhenko 2006; Selyunina 2008].

20 [leii camuii KoJlera MoBifOMIISIE PO PeECTpalii Bi3oHa 3a ciigamu (BinOutkamu nan) B yp. «[op6aunxa» Ta Ha
y36epexoki PycaHiBcbkoi MPOTOKH, MPOTE 32 TAKUMU O3HAKaMH BHU3HAYaTH BUJ MPOOIEMAaTHYHO, Xoua W SICHO, 110
iHIIUX BU/IIB POJAMHH MYCTEIOBHX (Hamp., HOPOK 200 TXOPIiB) TaM HE OYIKY€EThCS.
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Puc. 5. Tunosi npencraBHUKY 3ainenoqiOHuX 1 Xwkux 3amiasu J{Hinpa: 3aeup cipuit (doro C. I'purop’esa, 2014),
ropHocrait (poro C. Jlomamescekoro, 2015), Bi3oH piukoBuil (poto A. Caraiimaka, 2008), xynuus yicoBa (horto
O. Canyry, 2016), Bunpa piukosa (poro C. JJomamescekoro, 2018), enot yccypiiicekuii (poto B. Bepesancrkoro,
2015). Bei ¢oto HaBeneHo 3 103BOITY aBTOPIB.

Fig. 5. Common representatives of leporids and carnivorans of the Dnipro floodplain: the European hare (photo by
S. Grygoriev, 2014), stoat (photo by S. Domashevsky, 2015), American mink (photo by A. Sahaidak, 2008), Europe-
an pine marten (photo by O. Sapuga, 2016), Eurasian otter (photo by S. Domashevsky, 2018), raccoon dog (photo by
V. Berezansky, 2015). All photos are provided with the permission of the authors.

Kynuis xam’siHa (Martes foina, BK3) Takox Bimoma Aist KHIBCBKOT'O CETMEHTa 3amaBu J{Hin-
pa. Bun BinmiueHo Ha o. BanbkoBcbkuid [Dubrovsky et al. 2008a; 2008h] Ta B 3arajabHO-300J10T14-
HOMY 3aKa3HUKY «Ypouuine boOposus» [Nature... 2001]. Bux € gyactum i Ha iHIIMX Bifgpi3Kax 3a-
wraBu JlHinpa, 30kpema i Ha miBaHi, Ha HwkasoMy [Jainpi [Selyunina 2008]. 3aramom et Bux —
CHHAHTPOTI, 1 HOT0 MOsABa LIKOM OYiKyBaHa B MICI[IX MPHUBATHUX T'OCIIONAPCTB 31 CBIMCHKUMH TBa-
PHHAMH, 110 XapaKTEPHO IS MPHOEPEKHUX YPOUHIL, IPOTE HE OCTPOBIB.

VY 3anoBigauky «KoH4a-3acmay BiMiueHa TakoXX KyHUIS JicoBa (Martes martes, BK3) [Char-
lemagne 1933]. OOuaBa BuAM KyHHIb HaBOASATHCA Uit miBaHsA KuiBchbkoi 3amnmaBu [Maltsev ef al.
2010], 3oxpema KyHuIst ricoBa — it Konda-3acniBebkoro gicaunrea [Mishta 2007].

Benuxi mycmenosi — 60pcyky Ta BUAPU — € HEUACTHMU B 3aIUIaBi, Xo4a i 0axkaHUMHU.

Bopcyk (Meles meles) 3aranom He XapaKTepHUA Il 3aIU1aB, 11e TUTIOBUN BUJ] HATipHUX J10pOB
[Brusentsova & Ukrainsky 2014]. TIpote, BijiomMo, 10 1€l BUA MOXKe OyTH MEIIKAHIIEM 3aIlIaBHUX
miciB [Antonets 2003]. Bux HaBoauthest st miBmHs KuiBcpkoi 3arumaBu i, 30kpema Konua-3acris-
ceKoro JicHunTBa [Mishta 2007; Maltsev et al. 2010]. Bpak 3a10KyMEHTOBaHUX CIIOCTEPEKEHB IIHO-
rO BUJIy MOXKE CBIYMTH IPO CTBOPEHHS Ha 3aruiaBi J{Hinpa HECTIPUSATIMBUX ISl [ILOTO BHIY YMOB.
Amnarnorivna curyarig icuye B [Tpun’srcexomy HIIIT [Zenina 2003].

Bunpa piukoBa (Lutra lutra) — TUIIOBWI BWJ 3aIljIaBH, BiAMIUYEHUH y JaBHIX MyONiKaIisaxX ass
o. TpyxaniB Ta 3amnaBu J{Hinpa sk qyxe piakicauit 3Bip [Charlemagne 1915, 1928, 1933]. V 1950-x
pokax Bup Takox OyB TyT pimkicHuM [Gavryliuk & Rechmedin 1956]. Inst Buapu dakropamu He-
Oe3neku € TpaHchopmarliisi 6i0TOMiB, CKOpOUEHHST PUOHMX 3amaciB Ta mepeciigyBaHHs [Scherbak
1994; Selyunina 2008]. Hapasi BigmideHo mokpamienHs curyamii [Akimov 2009], i Tenep ueid Bua
PEECTPYIOTH y 3aIliaBi peryisipHo. 3okpema, Horo BiaMideHO 3a ciigamu Ha 0. Mypomernp (C. O.
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JlonaproB, 0co0. MOBif.); 3ycTpidaeTbca BiH 1 Ha o3epi Onimmiiicbkoro nentpy «Konua-3acmay»
[Vyshnevskyy 2021]. 3a ciimaMu >KUTTEIISUIBHOCT] BUIIpa BioMa i3 3aKa3HUKA THPJIOBOI CUCTEMH
p. Bita, octpoBiB Onerun ta Kozauuii. Bigmivanu Bunmpy Ha octpoBax [Itammanii, Benukuii [1iB-
HiuHuil Ta Kpaitniit [Dubrovsky et al. 2008a]. Okpim Toro, ii HaBOASTh Ul 3araJlbHO300JI0T1YHOTO
3aka3zHuKa «Ypouniie boOpoBH:», TanamadTHOrO 3aKa3HuKa «JKyKiB OCTpiB», a TaKOK 000X OOKIB
3armaBy JlHinpa Ha ginsHi Big Kuesa no Ykpainku [Nature... 2001; Marushevsky & Zharuk 2006;
Maltsev et al. 2010]. Ilepioguuno BimMidaeTscsi Ha 0. XKykiB Ta Kozauunit [Gavrys et al., 2003;
Mishta, 2007]. Omy6aikoBaHO Tako AeTaji 3Haxifok Ha 0. Bemukuit (2001, 2018), 0. MixmocTHHIA
(2011), o. ITramuanii (2009, 2011, 2018) ta o. Tpyxasuis (2009, 2010, 2018) [Gonchar et al. 2019].
3rigHo 3 6a3zoto ukrbin, BimmiyeHa Ha octpoBax Benmukuit [liBHiunuii, [Ttamuauii, TpyxaHiB, Mix-
MocTHUM Ta Ko3auuii, € Takox 3Haxijnka B paioni rupna Jlecau. Y konekuii HHIIM e tpu 3pa3sku 3
Hecenku (c. [Torpedu), 3100yTi Ha moyaTky 2011 p. (muB. Tadm. 1).

Poouna ncoei — Canidae

Jluc pymumii (Vulpes vulpes) € BITHOCHO YHCIIEHHUM Ha KUiBCHKil 3ariaBi. JIuca ¢ikcyBanu Ha
3ariaBi Ha mo4. XX CT. y BepOHAKAX, 0COOIMBO BOCEHH Ta B3UMKY; y 1930-x pp. ueit Bug OyB 3BU-
YalfHUM MEITKaHIeM 3alljlaBu B paiioHi 3amoBigHuka «Konua-3acmay [Charlemagne 1915, 1933]; y
1965 p. Ha o. TpyxaniB BigmideHo nucsdi Hopu [Charlemagne 1965]. Hamu Bux 3apeectpoBaHuii Ha
0. OnpxuH Ta y paifoHi 3aocTpiBHOTO pykasa JlecHu. Maibke mopoky iioro BiaMi4aroTh Halli KoJe-
rd Ha o. Benmukuii [1iBHIYHMH, HegaaeKko Bi rpedimi i BUTOKY OOBITHOTO KaHATy — TYT JIMCH 9acToO
BIIBIMyIOTh MpuOepexHi Tabopu pekpeanTiB (B. HoBuyeHko, oco6. mosia.). Biamivanm nmca i Ha
octpoBax BanbkoBcwkuil, Benukuii [liBHiuHmiA, Mypomenp, dukuii Ta B yp. Kusoke [Dubrovsky et
al. 2008a]. Takox nuca peectpyBanu Ha 0. TpyxaniB (2017 p.) Ta OcokopkiBchkux Jykax (2021 p.)
(M. Ilpnyemna, oco6. noBix.). Y 0asi maHux inaturalist BigmiueHo 3yctpidi muca 2020-2021 pp. y
naHmmadTHOMY 3aKa3HUKY «TpOENIMHCHKI JTyKW», Ha cXii Bixg 03. Bepxue BurypiBcbke Ta Ha
0. XykiB. Bun HaBoAsTh TakoX AJIs MIBAHS KUiBChKO1 3amiaBu [Maltsev et al. 2010].

€HOT yccypilicekuit (Nyctereutes procynoides) € BceleHIleM. Y 3aijiaBi BIIOMUI 13 3aKa3HHKA
THpJIOBOI cucTeMu p. Bita, octpoBiB Onbrun Ta Ko3auuii, 3arajgpH0-30010TIHOTO 3aKa3HUKA «YPo-
yuine boOpoBHs», TaHAMAPTHOTO 3aKka3HUKA Ha JiBoMY Oepe3i 03. KoHya, manmmadTHOro 3aKa3Hu-
ka «KyKiB ocTpiB» Ta MiBIHA KWiBChKOT 3amiaBu [Nature... 2001; Maltsev et al. 2010].

3axomu BoBKa (Canis lupus) B 3amiaBy BiAMidaiyl 31aBHA, B paiioHi 3amoBimHuka «KoHda-
3acma» B xoyioaHi 3uMH 1920-x pokiB. ¥ 1930-x pp. BoBKa Binmivanu Ha o. Ko3auwmii Ta mig Kosu-
HoM [Charlemagne 1928, 1933]. Hapasi 3axonu BoBka He 3a¢ikcoBaHi. [IpoTe BHCOKOIO € poJib TCiB
(Canis familiaris), sk 0e3MPUTYIIFHUX, TaK 1 CBIHCHKHUX, YUCETBHICTh SKUX YaCTO HA MOPSAOK BHIIA
3a YHCENBHICTh 1HIMUX XWKHX. Tak, Ha 0. MypoMellb MOCTIHHO MeIIKae (naHi 3a octadHi 10 pokiB)
ImprHaiMHi 4 3rpal 3AMYaBiIMX IICIB, SKI BIUIMBAIOTh HA YMCENbHICTh 0araTboX TBapHH, HAJITO PATH-
yHuX 1 3aimiB (B. Ocaguuid, oco6. moBia.). Te came Mo)KHA CKa3aTH MPO MUCIMBCHKUX Ta 1HIIUX
TICIB, IKUX OepyTh 3 COOO0 HA BUTYII B PEKpealliiiHi 30HH JIFOIH.

Bunm psany osenenonioni, a0o napuomnaJi (Cerviformes, seu Artiodactyla)

Cranom Ha 1914-1915 p. He Oyno >X0IHOI BKA3iBKM Ha HAsBHICTh PAaTHYHHUX HA KUIBCHKI 3armia-
Bi un o. TpyxaniB [Charlemagne 1914; 1915], a ans 3amoBigauka «KoHva-3acma» 3rajiaHo JIUIIIe
capny (Capreolus capreolus) [Charlemagne 1928]. BaxxnuBo mam’sitaty, mo B 9acu Ilepimoi cBito-
BOI1 BilfHU 1 peBOITIOLI1 OLTBIIICTE NOMYIIALIT PAaTUYHUX B YKpaiHi OyJu 3HUILEHI, YOMY CHPHUSUTH SIK
TOJIO/IHI POKH, TaK 1 HASBHICTh Y HACEJIEHHS BEJIMKHX apceHaliB 30poi [Zagorodniuk 1999]. Bei nas-
BHI CBOTOJIHI B PETiOHI BUIU — capHa, cBUHA (Sus scrofa) Ta nock (Alces alces) — yHUKAIOTh MicTa
[Zagorodniuk 2003], amst HEX MiCBKi 3eJeHi 30HA — HaATO GparMeHToBaHi Ta HeOesneuni. [loTpar-
JIAH0YU y MIChKi JTaGipMHTH, TBAPHHHU I'yOJIATHCS 1 TOTPAIUIAIOTE Y macTku?!. Bei Bimomi mist periony
BHJH, OKPIM CBHHI AnK0i, BHeceHi 1o bK3, oqun (;1ock) — mo UKY.

2! TIpo wmio He pas nosigomisia mickka npeca 1970-x pp. (Hanp. «Beuipniit Kuipy). Oris Takux MOBiIOMJIEHD JUB. Y
crarri I. [TapHiko3u Ha BeOcaiiti «Mucnene nepesoy (https://bit.ly/3dZJPzn).
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Poouna ceuneei — Suidae

Cranom Ha 1915 p. cBuHsA auka (Sus scrofa) He 3ycTpidanacs HaBiTh B okonusx Kuera [Char-
lemagne 1914; 1915]. Hapa3si cBUHA AMKa, SKa BIAMIHHO IIJIaBa€, PETYISIPHO 3aXOJUTh KUIBCHKY
3ammaBy JlHinpa [Maltsev et al. 2010]. SIk Bun, 3maTHHN 3aceNaTH TpaHC(OPMOBAHI JIFOIUHOK 010-
ton [Delehan & Delehan 2002], cBuHs quKa € 3BHYaHOIO y 3a1uiaBi B okonuisax Kuesa. HaBith y
TUX MICISIX, Jie BUJ NPUCYTHIM He MOCTiHO, BiH MOXe 3 SIBJISITUCS, NEPEIUIMBalOYN MPOTOKH abo
MEPEXOJITYH Ha OCTPOBH 1O Kpu3i. Tak, mapy cBuHeW prbanku BiAMITIUIN Ha 0. Benvkuii [TiBHIgHMIA
2016 p. micisg 3amep3anHs rupia JlecHw, 1 micis Toro cBuHi TpuManics Tam pik (K. JImutpies, oco0.
noBiJ.). Bun BinoMuil Takox 13 3aka3HUKa TMPIIOBOI cucTeMu p. Bita, octposiB Onbrus Ta Kozauunii,
3 maHAmA(THOTO 3aKka3HWKa Ha JiBoMy Oepesi 03. KoHwa Ta miBaHs kuiBcbkoi 3arutaBu [Nature...
2001; Maltsev et al. 2010]. Hepimko cBUHS AWKa 3alUIMBa€ HA OCTPOBH Y BepxiB’sx KaHIBChKOTO
BOJIOCXOBUINA. 3a 623010 JaHUX inaturalist CBUHS JUKa BifoMa Jis 0. XKyKkiB.

Poouna oneneei — Cervidae
IIpuctocoBaHUMU JI0 KUTTS Ha 3ariaBi € 0OMABa HAsABHI B PErioHi BUIU — JIOCH 1 capHa.

Jlocw eBponeiicekuii (Alces alces, UYKY, BK3) Bimomuii TyT i3 3aKa3HHKa T'MPIOBOi CHCTEMHU
p. Bita, octpoBiB Onbrun ta Ko3auuif, nanamadrHoro 3akasHuka Ha JniBoMy Oepesi 03. Konua Ta
MBJICHHOT YaCTHHH KHUiBCHKOI 3aruraBy 3araiioM [Nature... 2001; Maltsev ez al. 2010].

Capna eBponeiicbka (Capreolus capreolus, BK3), Ha BinMiHy Bif] J0Cs, BUIBHIIIE TTOYYBAETHCS
Ha 3amiaBi. M. [llapiemans BigmivaB 11 3axoau y 3anoBinHuky «Konda-3acnay [Charlemagne 1928;
1933], a B 1960-1i pp. — Ha o. Tpyxanis [Charlemagne 1965]. Ili3ninre ii Bka3zyBaau Ui 3aKa3HUKA
rUpsIoBOi cucteMu p. Bita, octposiB Onbrun ta Kozaumii, maHama@THOro 3aka3sHUKa Ha JiBOMY
Oepesi 03. KoHua Ta miBIeHHOI YaCTHHU KWiBCHKOT 3amaBu 3arayioM [Nature... 2001; Maltsev et al.
2010]. CapHa Moxe NIPHXOAUTH HA OCTPOBH IO Kpm3i*2. 3a mammmu M. Ilpuuenu (oco0. mosin.),
capHa 3apeectpoBaHa Ha OcokopkiBchkiid 3amaBi (2019 Ta 2021 pp.) Ha TpoemmHCHKIN 3aruiaBi
(2021 p.). I'pyny 3 5-7 capH ynpomoBx Kiibkox pokiB (2017-2019 pp.) cmocrepiranu Kojieru Ha
0. Mypomens — Mixxk boObpoBHeto 1 6a30t0 YKpTelleKoMy: TBApHHH BUIBHO TIOYYBAJIKCA 1 HE pa3 Je-
MOHCTpPYBaJIM BMIHHSI BTEKTH B 3apOCTi BiA 3rpail Opoxsuux IciB abo TCiB, SKMX HPUBO3STH IS
BUTYJTy UM HAallbKOBYBaHHA Ha 3/100u4. IIpu oOMexeHHI OpakOHBEPCTBA Ta KOHTPOIMI KUIBKOCTI 0e3-
MIPUTYJIBHUX TICIB € MEPCIIEKTUBU (POPMYBAHHS Y 3a1liaBi CTaOIBHOT MOMYJISIIT CApHH.

3minu B Tepiopayni 3anasu {ninpa y Kuegi 3a 100 pokis

BuxopucraHHs cTapux JiTepaTypHUX JAHUX, IO CTOCYIOTHCS MoYaTtky XX CT. 3 AeSIKUX MicIle-
BocTeil 3amnaBu J{Hinpa y Kuesi, 30kpema teputopii TpyxaHOBOTO OCTpOBa Ta KOJHIIHBOTO 3aIl0-
BimHuka «KoHya-3acma», MO3BOJIIOTH OKPECIUTH TOJOBHI TEHICHII 3MIHU TepioayHu 3a
100 pokie. Ilepir 3a Bce, BiAOyI0CsS O4eBHIHE 3arajibHe 301THEHHS TepiogayHu. Y 3B’S3Ky 3 TpaHC-
(hopMarriero NpUPOTHUX KOMILIEKCIB, IPOCYBAHHSIM JIFOACHKOI JisUTFHOCTI Y 3aIUIaBy YAMAJO BHIIB
CCaBIIIB TYT 3HUKJIM a00 CKOPOTHIIM YMCENBHICTH (Hamp. HOpKa eBporelichka). Hu3ka abopureHHux
BHJIIB, TAKHX SK BUAPA, TOPHOCTAH 1 HABITH IIyp BOISHUMN, CTaJIM PiIKiCHIMH.

3MiHa YMOB BHKIHKAJA i picT momymnsiii neskux Bupi. Cepen HuX — 606ep. IneanpHo mprc-
TOCOBAHUH 110 KUTTS y 3aIlIaBi, BiH BIIHOBUBCS IICIJIS IPUIMHEHHS MEPECIiTyBaHHs (HAATO depes3
3HUKHCHHS TONHUTY Ha XyTpo). Ha mouatky XX ¢T. TyT yTBepAMJIMCSA TaKi CHHAHTPOIIH, K MAIFOK
cipuii 1 mumra xatHs. Cepell CHHAHTPOIIIB 3’BUIaCA M KyHHIIA KaM’siHa. 3pociia i yacTka KakaHiB,
SIK BUPA3HUX CUHAHTPOIIIB (TIepravi, JIWIAKN), TaK 1 3aJIC)KHUX BiJ IITYIHUX CXOBUII (BOJSMHI HIYHU-
1), 3’aBrincs # HOB1 BUIHM (HeTomup OinmocMyrwif). @opMyBaHHS CTaOUIBHUX MICIEBUX MOIYJISIIN
OKpeMHMX BHAIB BifOyJ0CS BHACHIZIOK JOKOPIHHOI 3MiHM YMOB, 30KpeMa MPUITHHEHHS PEXHUMY BeC-
HSTHUX PO3JIMBIB, BHACIIIOK YOTO TYT COPMYBAJKCS CTIHKI TOMYJALIT DkKaka, KpoTa, 3aHIls ciporo, a
3 MHIIOBHIUX — >KATHHKA MTACHCTOTO Ta MOJIBKY JTydHOI. Hu3ka BuaiB Oyina mTydHO iHTPOIyKOBA-
Ha abo po3cenuiiacs CIOJU 3 MiCIlb IHTPOYKIIii, SIK-OT Bi30H PIYKOBUH (aMEpUKaHChKA «HOPKA») UM
€HOT ycCypiiichkuii. Bi3oH cTaB HalOiIbIII TOMITHHUM CCaBIEM 3arljlaBy.

22 Bigomuii BUA 1 JUIs 3HAYHO MBAEHHIIIMX OCTPOBIB, 30kpeMa Oypcun [Pysareva & Abramova 1960] ta XopTuus.
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ITopiBustHHS 3MiH 3a 100 pokiB Ha KuiBChbKill 3amnaBi JlHinpa B KueBi 3a aHanoriuHumu 3
IIpumn’satcproro HamioHaabHOro mapky binopyci [Zenina 2003] no3Bossie FOBOPUTHU MPO OibII Apa-
MaTHYHI 3MiHH B YMOBaX BEJMKOTO MiCTa B TIOPIBHSAHHI 3 MEHIII aHTPOIIOTEHHO-3MIHEHOIO 3aIIaBO0
Ipumn’sri. BitHocHO Mani MicTa, Taki sik Mo3up, B CHIIy MEHIIOTO THUCKY 1HBECTULIIHUX NPOEKTIB
MaloTh M’SIKIIIWKA BIUIMB HA JOBKULIS 1 «3aJIMILIKOBD) 3aXOIJIEHI MICTOM MPHUPOIHI 6ioTonu. 3araaoM
TaKi 3MiHM HapOCTAIOTh eKCcIoHeHiiHO. OauH 3 aBTopiB i€l npari (1. 3.), mpoBoIsTYHM HATYPATICTH-
yHi crnocTepeskeHHs y 1960-1980 pp. B pisHux paitonax Kuesi (Kapnaui, babun sp, mapk Jlyoxu,
yp. Yepenanosa ropa Hajg cydacHuM HCK «Omimmiiicekuii», canu Ha Yokomiui Ta COBCBKI CTaB-
KH), IIPUrajye Ie IIIKOM MOBHOWIEHHI yIPyNOBaHHs 0arathoxX rpyn TBapun>. Tenep y TUIOBOMY
MICBKOMY TTapKy MOKHA HAJIIYUTH He OibIle I’ sITH BUIIB CCABIIIB 31 CKIIaly MUKOT (hayHH (THIIOBHIMA
Habip — KpiT €BpoIeiicbKHiA, BUBIpKa JIiCOBa, MHIIIA XaTH, Tleprady Mi3Hii Ta HeTOUp OLIOCMYTHIA),
MPOTE Ha 3aIUIaBi BUIIB 30epiriocs Oibliie, i YacTka abOpUTreHiB 3HAYHO OijIbIIa.

3HAYHOI MIPOI0 LFOMY CIPHSE Te, 0 KOHQIrypalis 3alulaBu € MO CYTi eKoMepexero, cop-
MOBaHOI BOJOTOKAMH, i 1€ OHA 3 HAMOLIBIMX HiHHOCTEN 3amtaBu’. [ompu He, Ha MOTOYHOMY
eTarm po3BUTKY MicTa KHiBChKa 3aIllaBa PO3MIAIAETHCS MICHKAM KEPIBHUIITBOM SIK 3aI1ac TEPUTOPii
JUIs peanizalii iHBeCTUIIMHUX MpoekTiB. OCTaHHIM YacoM TaKOX TYT MOLIMPHIIOCS OETOHYBaHHS
OeperiB, OKyJIbTYpEHHs, BUpYOKa 3e€JIeHHX HacamkeHb. ToMmy TyT QayHa OinHie, 1 3 aOOpUTreHHUX
BH/IIB B MOAIOHUX MICISIX 3aKOHOMIPHO MPHUCYTHI JIMIIE KPOTH, PiJIIe )KUTHUKH, 1KaKH, Tiepradi, a
OCTaHHIM 4YacoM 1 KOJIOBOJHA T'pyIa ccaBliB — 000pu, oHAaTpu Ta Bi3oHH. J[0Aal0Th 1IFO30pHOTO
BpaKCHHS PO HAasBHE Pi3HOMAHITTS HEYaCTi 3yCTpidi 3aiIliB Ta BUBIPOK.

30epeskenns paynu 3amiiaBu Jdninpa B Kuesi

Illooo oxoponu papumemnoi ma abopuzennoi mepiogpaynu 3aniaeu

VY cydacHHMX yMOBax TOTaIbHOI 3a0y0BH MichKOro mpoctopy KueBa okpiM 0XOpoHH papuTeT-
HOI TepiodayHH, mocTae 3aBIaHHs 30epeKEeHHS 3BUYaHHUX a0OPUTEHHUX BUIIB CCABIIIB, SIK SJIEMEH-
Ty CTaOUTBHOCTI MICBKHX €KOCHUCTEM, III0 MOYXE MPOTHUCTOATH 30UIBIICHHIO TOMYJIAIINA 1HBA3UBHUX
BUJIIB, & TAKOX peKpealiiftHol NpUBaOIUBOCTI KMiBCHKUX JIaHAIIA(DTIB.

30epexeHHs HU3KH BUIB KOMaxoimHuX 3amiaBu Kuepa, moTpedye 30epekeHHs HaBITh HEBEIH-
KHX 3€JICHHUX 30H Y MeXaX 3a0y/JOBaHUX MAaCHUBIB a00 iX CTBOPEHHS B MICIISIX JI€ TaKi 30HU BTPAUEHi.
Ilo crocyeThess HAMIIHHINIMX HAa KUiBCHKi 3aIuiaBi BUIIB 3 Ili€l Ipymu — PSCOHDKOK BEIHKOI Ta
Majoi (auB. Tab:. 1), To iX 0XOpoHa, a MO CYTi BIYKUBAHHS, BU3HAUAETHCS 30€pPEeKCHHSIM HEA0TOPKA-
HOCTI IPUPOAHUX AUISTHOK 3aIIaBH, 30KPEMa MaJIHX IPOTOK.

Pyxokpuii micueBoi ¢aynu, Bci BuaH sIKUX 3aHeceHi 1o UepBoHoi kauru Yxpainu (2021), moT-
peOyIoTh 30€epexKeHHs sIKoMoTa OUIBIIOT IO MPUPOTHUX OIOTOMIB B MEXax 3aIlIaBU, IPUITUHEHHS
BUPYOKH CTapOBIKOBMX HACa/PKEHb Ha OCTPOBaX Ta MPHOCPEKHUX ypouuiax. Bxpail BaxInBHM
(hakTOpOM iX iICHYBaHHS € HAsBHICTh MPHOCPEKHHUX MPHUPOJHUX 1 MITYYHHX MOPOXKHUH Ta (HayTHUX
JepeB. MaroTh OyTH OXOITICHI OXOPOHOKO TAKOX PO3TAIIOBaHI 33 MEKaMH 3aIUIaBU MICIlsi 3UMYBaH-
Hs 3alJIaBHUX Ka)KaHiB, 30KpeMa JPEHaKHI MITOJIbHI MpaBoro Oepera, A€ CKOHIEHTPOBAaHA 3HAYHA
KUTBKICTh 3MMYIOUHX OCOOHMH KaXkaHiB, 30kpema HivHHIb [Godlevskaya 2007].

Bumorn mono icHyBaHHS BOJHHX Ipu3yHiB y KueBi 3BoasAThCS 10 30epekeHHs HEMOPYIICHNX
3aIUTaBHUX TUISHOK. 3arpo3y Ul BOAHUX CCAaBI[iB CTAHOBHUTH CKUAAHHS y BOJOHMH HEOUYHIICHHX
BoJ. Hebesmeky utd XWKuX TBapWH, 30KpeMa BHJIIPH, CTAHOBUTH 3aCTOCYBaHHS OpaKOHBEPCHKHX
3Hapsab JIOBY pHOM, TaKMX SIK BEpIIi YU CTaBHI CiTKH. IIpoGyiemMoio € i 3acTocyBaHHS OTPYyHHHUX
MpUHA U KOHTPOJIIO YMCENFHOCTI CHHAHTPOITHUX T'PU3YHIB, 30KpeMa 3 GochimoM HHUHKY, SKHH €
3arpo3010 Uit 6aratbox MUKHxX TBapuH [Parnikoza & Boreiko 2012].

23 Tak, y paiioni cyuactoro kommiekcy HCK «OniMmitichkuii» MoxHa 6ymo 3yctpitu smtipok (Lacerta agilis), mins-
Hok (Coronella ausrtiaca), ByxiB (Natrix natrix), TputoHiB (Lissotriton vulgaris 1a Triturus cristatus), Dkakis, a Ha
COBCBKHUX CTaBKaX 3BUYHUM OYB THIIOBHIT JUISl Cy4aCHHUX NPUMICHKHX 30H BOJHO-O0OIOTHHI KOMIIIEKC.

24 Tlomi6Hi 0cOGAMBOCTI XapaKTepHi i JIsl IHIIMX BEIMKHX MIiCT, PO3TAlIOBAHUX HA BEJMKMX PiUKax 3 PO3BUHEHUMH
3aITaBaMH, JIe HalBHII MTOKa3HUKKM O10THYHOTO PI3HOMAHITTS BUSBISIOTHCS caMe B 3arutaBax [Artemieva 2021].
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Botcumi 3axo0u wo0oo oxoponu mepioghaynu 3annaeu /[ninpa y Kueei

Jlis oxopoHwM 3ariaBHUX KOMILIEKCiB y KueBi, 30kpema, i 3 METOI0 OXOPOHH TepiodayHH Modn-
Hatouu 3 1921 p. Benacst poOOTa 31 CTBOPEHHS TYT 3alOBIIHUX 00’ €KTiB. 30kpema, 3 1921 mo 1934 p.
icHyBaB JepkaBHHU 3anoBiqHUK «Konua-3acma». [licias 1944 p. BigHOBUTH 3amoBimHUK «KoH4Ya-
3acma» He BAANOCS, 1 Hajalli CTBOPEHHSI IPUPOJTOOXOPOHHUX TepuTopiid y Kueri Ha 3aruiaBi JlHimpa
MIIDIO MEPEBAKHO IIIIXOM OTOJIOIICHHS MaM’ATOK IPUPOIH Ta 3aKa3HUKIB MICIICBOTO 3HAYCHHS, a
TaK0 CTBOPEHHS PETIOHATBHUX JIAHAMAPTHHX MMAPKIB.

OKpiM OKpeMHX 3alOBiJaHHX SIK IIaM’SITKU IPUPOAU BIKOBUX J€PEB, TYT CTBOPEHO:

1 — 3aranbHO-300JI0TTUHMI 3aKa3HUK «Ypouuiie booposusa» (1999 p.), 2 — nanamadTHUl 3aKa3HUK
«Mypomerip-JlonyxoBate» (2002 p.), 3 — KoMIUIEKCHY NaM’ITKy nipupoau «IIpupoane pycno piuku JIu-
6imb» (2004 p.), 4 — 3araJbHO300JIOTIYHUY 3aKa3HUK TUPIIOBOI cucTeMu p. Bira, ocTpoBiB Onbrus Ta
Ko3aunit (1999 p.), 5 — nannmadTHuil 3aka3nuk «Kykis octpis» (1999 p.), 6 — nanamadTHuil 3akas-
HUK Ha JiBoMy Oepesi 03. Konua (1997 p.), 7 — ixrionoriunuii 3aka3Huk «O3epo BepoHe» (1994 p.), 8 —
HapK-IlaM’sITKy caJ0BO-IapkoBoro mucrentsa «HaBoguunpkuit napk» (2007 p.), 9 — nanamadrHuil 3a-
ka3HuK «Pamynka» (2017 p.), 10 — nanamadrauit 3aka3auk «TpyxaniB octpiBy (2019 p.), 11 — naun-
madTHUH 3aKka3HUK «OcokopkiBehki ayku» (2019 p.), 12 — nanamadTHuil 3akasHuk «O3epo Tsarie»
(2019 p.), 13 — nammmadTrui 3akazHuk «O3epo Penpkino» (2020 p.), 14 — manamadTHUN 3aKa3HUK
«3aroka Hatanxa» (2020 p.), 15 — nanmmadtauii 3aka3Huk « TpoemmHcbki ayku» (2020 p.), 16 — nann-
madTHui 3aka3Huk «JlecHsHCbKiI nykm» (2020 p.), 17 — nanmmadTHuil 3aka3Huk «KoHva-3acmay
(2020 p.), 18 — perionanpuuii MannmadTHUNA napk «/IHinTpoBebki ocTpoBu» (2004 p.), 19 — perionans-
Hui nanamadTHuii napk «[Iramuuauit pait» (2017 p.) [Parnikoza et al. 202017,

Heooxioni 3axoou 3 oxoponu mepioghaynu 6 3annaei /[ninpa y Kueei

He3Baxaroun Ha BiJUyTHI JTOCATHEHHsS B OXOPOHI 3alIaBHUX 6i0TomiB B M. KueBi, cTBOpeHUX
TyT 00’€KTiB HEJOCTATHHO. 30KpeMa, CTBOPEHUI perioHanbHuM JaHamadgTHHi napk «/{HIIPOBCHKI
OCTPOBM» HE Ma€ aHi NMPOEKTY OpraHizallii, aHi BUHECCHUX B HATYpy MEX, II0 POOWTH HOTO JIyKe
HEHAJiHUM IHCTPYMEHTOM IPUPOOOXOPOHH. 3BAXKAI0OUM Ha Iie, He0OXIHO peasizyBaTu JBa 10]a-
TKOBI €Taly CTBOPEHHS IPUPOTHO-3aM0BiIHOTO (poHAY Ha 3amiasi Jxinpa y Kuesi.

Y Xozi mepioro erany HeoOXiIHO CTBOPUTH HU3KY 00’ ekTiB [13® miciieBoro 3Ha4eHHs A7 TO-
r0, 1100 onepaTuBHO 30eperTH Ti YPOUHMIIA, AKi TOCi HE MalOTh IOPUIUYHOT OXOPOHH; TaKUX 38:

1 — 3aroka BepOmon ta pparmentu OOGOIOHCHKOT 3a1ruiaBU HaBKOJIO Hel (I[IHHUE 3 OISy Ha JIy4dHi Ta
BOJHI BuaHM ccaBuiB); 2 — o03. bine (entpansne) Ha O6omnoHi; 3 — y30epexkst OO00JOHCHKOI 3aTOKH,
OCHOBa KocH Ta ocTpiB kocu OOOJOHCHKOI 3aTOKH; 4 — 03. AnMasHe; 5 — nanitor o3ep OneveHb; 6 —
ITapk mopsikiB Ha Pubanbcekomy miBocTpoBi; 7 — yp. Haranka 3 3ammaBHEM JicoM min onopamu [liBHiy-
HOT'O MOCTY; 8 — TiBHIYHA yacTHHA 0. MypoMmells (IiHHA 3 OISy Ha JIyYHi Ta PiJKiCHI BOJHI BHIHU cca-
BIIB, 30KkpemMa BHIpY); 9 — o. JlonyxoBaruii (HeoOXigHE PO3LIMPEHHS ICHYIOYOro 3akazHuka «Mypo-
Mmerb-JlomyxoBare»); 10 — o. O6ononckkuii; 11 — 03. ManuniBka; 12 — 3aToka BoBkysara; 13 — miB-
Hi4yHa yacTuHa 0. JJonoGeupkuii i yp. [opOaynxa (UiHHI 3 OIVIsSAY Ha NPUCYTHICTH TOpHOCTas); 14 — po-
3mmpeHHs TaHamadTHOro 3aKa3Huka « TpyxaHiB ocTpiBy»; 15 — miBIeHHa 9acTHHA ocTpoBa BeHewiiich-
xoro (T'imponapk); 16 — octpis Manuii I'inponapk, a Takox MinuHa 61 0. Beneuiiicekuit; 17 — octpo-
BU Mai; 18 — o. Benukuii [TiBgennwuii; 19 — yp. [Tokan—Tanepuuit ocTpiB, BKIOYa0O4H miBocTpiB ['oc-
Tpuit; 20 — HU3Ka ApiOHKUX ocTpoBiB 61 0. XKykiB; 21 — PycaniBchka HabepekHa; 22 — Bepe3HskiBCh-
ka HabepexHa, 23 — o. [IpipBa; 24 — 03. Constune; 25 — pemrku Japaunpkoi 3amasu: bomitie Cipoi
yarn Ta yp. Mokpuit nic i YapiBauit nic; 26 — o3. bine (JKanpapka); 27 — o03. TensOun; 28 —
03. HmwxkHilt TensOun; 29 — yp. Ta 3aToka bepkoBmuna; 30 — mry4Hi o3epa Ha [1o3HsAKaxX Ha MiBHIY Bif
npocrekty baxana; 31 — 03. Bunyounske; 32 — 03. Bupnuus; 33 — OcokopkiBcbka 3aruiaBa, Ha MiB-
IeHb Bin 03. Tsre; 34 — 03. 3acma, yp. Konua-O3epHa (BaxJIMBa TEPUTOPIs 3 OTIISAY HAa 30€PEIKESHHS TYT
PACOHDKKM BenMKoi); 35 — octpiB Jdukuii pazom 3 o. Manmii Juxuit (50.285009, 30.665703); 36 —
yp. Kusixe; 37 — o. Pocnasebkuii; 38 — o. Iokan (quB. Takox: [Parnikoza et al. 20207%°).

25 Takox Bianosiany indopmauito po3mimeno Ha BeGcaiiti «Mucnene nepesoy: [lapnikosa, . (2013-2021). Kuiscs-
Ki ocTpoBH Ta npubdepexHi ypounina Ha J{Hinpi. URL: https://bit.ly/30YUBTz
26 Takox BiamoBinHy iHdopMaNio posMimeHo Ha BeGeaiiti «Mucinene aepeso» (loc. cit.).
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Ha gpyromy etami BaXXJIMBO BKJIFOUUTH 10 3anoBiiHOI 30HU mpoexToBanoro HIII «/IHimpoBchb-
Ki OCTpOBM» HallO1nb1I 30epekeHi eeMeHTH 3amiasy JHinpa, skuMu € Taki 34 ¢pparMeHTH:

1) o. [Tramuuwmii (1,6 ra, 50.575746, 30.520798); 2) o. BambkoBchkuii (36 ra, 50.574897, 30.526644);
3) o. Kpaiiniii (4 ra, 50.534646, 30.541032); 4) octpiB kocu OGonoHcbkoi 3aroku (12 ra, 50.508506,
30.520665); 5) niBHiuHO-3axXinHMi Kpait 0. Mypomens — yp. Kinbaure (98 ra, 50.540970, 30.541555);
6) o. Benukwuii [liBniunmii (248 ra, 50.554618, 30.523351, 6e3 mayHoro mMacuBy Ha HBOMY); 7) 0. BepOo-
Buii y 3atoni Cobaue rupo (0,64 ra, 50.528872, 30.521585); 8) 0. O60NM0HCHKUI pa30M 3 PO3TAIIOBAHUM
nopy4 o. [llapnemans (17 ra, 50.504829, 30.529978); 9) o. JlomyxoBaTuii (68 ra, 50.505899, 30.558702);
10) 0. Mi>xxmocTHuii (26 ra, 50.488334, 30.552931); 11) paiion n’situ o3ep Ounst 03. babune Ha o. Tpyxa-
HiB (31 ra, 50.474250, 30.543709); 12) miBoctpiB JlicoBuii Ha o. TpyxaniB (135ra, 50.460697,
30.555418); 13) yp. [Tinenna I'opbaunxa (41 ra, 50.472118, 30.559764); 14) niBHiuHa yacTHHA 0. J[oJ10-
6eupkuit (71 ra, 50.462274, 30.569219); 15) o. Manwmii I'impomapk (2,5 ra, 50.443560, 30.584138);
16) minuna 6ins o. Beneriiicekuii (2,7 ra, 50.431132, 30.573242); 17) o-Bu Maui: Bki1. 0. Manwii [TiBHi-
YHUI 3 MUTMHOIO Ha 3axija Bij Hboro, o. Mamuii [liBnennwuii Ta o. Maymii 3axigauii (19 ra, 50.423442,
30.584238); 18)o. Benukuii IliBnennuit (40 ra, 50.404832, 30.590087); 19)o. Carenit (0,9 ra,
50.398310, 30.588448); 20) miBoctpie ['octpuii (8,5 ra, 50.366883, 30.573535); 21) o. Kynuuunuii [1is-
Hiunwii (0,15 ra, 50.360509, 30.575802); 22) o. Kynuuunwuii Ilisnennnii (0,33 ra, 50.354557, 30.580135);
23 o. Tomonerwuii (9,7 ra, 50.356046, 30.583349); 24) o. lopruii Oins y36epexoks o. Kykis (2,54 ra,
50.354178, 30.576284); 25)o.Paunii (2,18 ra, 50.359095, 30.573115); 26) 0. Kozaumii (146 ra,
50.328001, 30.598916); 27) o. [Ipomixkuuit (33 ra, 50.313672, 30.611689); 28) 0. Onbxun (142 ra,
50.307431, 30.622622); 29) octpoBu Hamucrunu (B 3aromi 6inst Ko3zauoi xocu, 0,31 ra, 0,23 ra, 0,51 ra,
0,18 ra, 0,27ra, 0,49 ra ta 0,50 ra, 50.326668, 30.608165); 30) o. ®aneepa (9,19 ra, 50.295373,
30.642568); 31) o. dukwmii (150 ra, 50.284499, 30.651386) pa3om 3 ocrpoBom Manwuit Jukwuii (50.285009,
30.665703); 32) yp. Kusoke (336 ra, 50.269576, 30.675154); 33) o. PocnaBcekuii (397 ra, 50.254672,
30.698422); 34) o. ITokan (309 ra, 50.238272, 30.703008) i mpuierii Maii ocTpoBU (IuB. Takox: [Par-
nikoza et al. 20201%").

B yMOBax BIUIMBY 3arallbHOrO «aHTPOIIOIEHHOT0» (haKTOpa Ba)KJIMBO OKPECIUTH Ti OCHOBHI 3a-
XOJTU 3 OXOPOHH MPUPOTHUX KOMILIEKCIB 3aIlIaBH, OKPIM CTBOPEHHS 3aII0BITHUX JUISHOK:

1) oOMekeHHs roCIoIapChbKOTO OCBOEHHS 3aIUIaBH, TJIPOHAMUBY, BUIOOYBaHHS IICKY, OKYIIb-
TypEeHHS 3a1iaBu, pyOKH OCTPIiBHHX JIiCiB, OyIIBHUIITBA KOTEIKHUX MiCTEUOK;

2) NpUNIMHEHHS TypOYBaHHS 1 MPAMOr0 BUHUIIECHHS TBAPUH — MHUCIHUBIIMH, pudaikaMu, 0e3-
MOPUTYJILHUMHU Ta CBICHKUME XIXKHUMH, 1[0 BUMArae CTBOPCHHS 3aM0OBiTHUX 30H;

3) 0OMeXUTH MPUCYTHICTh Y TUMYACOBI 3aX0/IM B MIPUPOJIHI EKOCUCTEMH CBIMCHKHX (BKJIIOUHO
3 0E3MPUTYIFHUMH) XHXKHUX, 30KpeMa T1CiB 1 KOTiB;

4) BBEICHHS KOHTPOJIIO MOSIBH i OOMEXEHHS POJIi UyKOP1THUX BUJIIB POCIHH 1 TBAPHH, HAATO 3
rpynu eaudikaTopis, TOOTO TAaKHX, [0 MAIOTh CEPEAOBHUIETBIPHI (QYHKIIIT;

5) 3axoau 3 0COOIMBOI (AKTMBHOT) OXOPOHU 1 CIIPUSHHS MOIMYJISIIM a0OpPUTCHHUX BHUIIB-€IH-
(ikaTopiB, BKJIIOYHO 3 BEJTMKAMH POCIHHOIJHUMH CCaBIISIMH, 30KpeMa i paTHIHHMH.

Monimopune Kn1ouoeux ma iHOUKamopHux euoie

Hamu BriopsiiKOBaHO CUCOK 13 12 BUJIB, HASIBHICTh SKHUX € 1HAUKATOPHOIO IS OIIIHKY 3arliaB-
HUX IPUPOTHUX KOMIUIEKCIB 1 IXHBOI PEHTHHTOBOI OLIIHKY 32 MOKa3HUKAMHU O10THYHOIO Pi3HOMAHIT-
T (Tabmn. 2). Jlo cnucKy He BKIIOYEHO HAIPIIKICHI 1 IMOBIPHO 3HUKII y (ayHi periony BHIM (HArp.
€BPOIICHCHKY HOPKY, XOXYIII0, BEHIPHHUITIO BETUKY a00 PSCOHDKKY Mally), a TAKOX BHIH, IO € CBPU-
OloHTHHMH a00 XapaKTepHUMH HE JIMIIE JUIs 3aruiaB (Harp. MOJIiBKa JIydHa Ta BHUBIpKa JicoBa) abo
CXWJIBHUMH JI0 CHHAHTPOITIi (HaIp. KYHHIISI KaM sTHa Ta meprad Imi3Hii).

Taxox BaXJIBO Oy7I0 OOMEXHTH TaKUi CIIUCOK KiTbKICHO, IPOTE BKIIIOYHUTH Y HBOTO Pi3HI CHC-
TEMATUYHI TPYIU cCaBUiB. s [bOTO MU IPEICTABIIIH Y CIUCKY THITOBI JJIsI 3aIUIaBH BHIU Y Killb-
KocTi 1-3 (mepeciyHo 1o 1Ba) BUAH 3 KOXKHOTO APy abo psmy.

27 Takox BianoBinHy indopmariro posMineno na Bebcaiit «Muciene aepeso» (loc. cit.).
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Tab6muws 2. CcaBii SIK BUAM-IHAUKATOPH IPUPOJHOTO CTaHy (BUCOKOTO PiBHS 30epekEHOCTI) 3aIllIaBHUX KOMILIEKCIB

Table 2. Mammal species as indicators of the natural state (high level of preservation) of floodplain complexes

KOXKHOTO [mig|psimy) Bun (mo 1-3 Bunu 3 Innukaropna poins | Ctatyc
Kaxxaun Hiunung Bogsna, Myotis daubentonii BHCOKa YKY, BK2

Heronmp nicoswit, Pipistrellus nathusii BaXITHBA UKV, BK2
Komaxoinsi Psaconixka Benuka, Neomys fodiens HAJIBUCOKA BK3

KpiTt eBponeticekuit, Talpa europaea BaXITHBA )
Hemumosuni rpusyan,  boGep eBponeticekuit, Castor fiber BHCOKa BK3
3aienonioHi 3aenp cipuit, Lepus europaeus BaXITHBA BK3
MurmoBuzi TpU3yHH Muika nyqna, Micromys minutus BaXKJIMBA )

lyp Bomsiaui, Arvicola amphibius BHCOKa )
Xwki ccaBIrl Bunpa piuxosa, Lutra lutra BHCOKa YKY, BK2, MCOII

TopHocrait, Mustela erminea HaJBUCOKa UKYVY, BK3
Parnuni CBuHA nuKa, Sus scrofa BaKJIMBA (&3]

CapHa eBpomneiiceka, Capreolus capreolus — BaxmuBa BK3

Jlis opranizariii HaJe)KHOI OXOPOHW 3HAYUMHMX JUIS 3aIUIaBHUX KOMILICKCIB BHIIB HEOOXITHO
MPOBECTH PETEIbHI JTOCIIKSHHS MOIIMPEHHS Ha 3aIlIaBi TAKUX BUIIB, K BUIpPA, TOPHOCTAH, JIACH-
151, TXIp JTiCOBUH, KYHMIII KaM’sTHa Ta JIICOBA, MUILIKA JIyYHA 3 METOIO OIIIHKM pO3MipiB iXHIX MOIy-
JIAIIN Ta cTaHy BaXIWBUX JUIA HUX O10TOIIB. YBary BapTo NMPHIUIATH ¥ IIypy BOASHOMY SK BHUY,
SIKUH € 1HIUKATOPOM MPHUPOIHOTO CTaHy O10TOIMB 3araBu (AuMB. Tab. 2). 3 OrJIsay Ha CTaH IOIYy-
JISIIM HU3KU BUJIIB CCaBLIB Yy 3aIljIaBi, iX HEOOXITHO B3ATH MiA 0XOpoHY. Jlifoye Ha ChOTOHI pillleH-
Hs KuiBpamum Big 23.12.2004 Ne 879/2289 He BKIIt04ae ccapiiB. ToMy el HaIl CITMCOK MH PEKOMEH-
JyEMO B3SITH 32 OCHOBY JIJIS TICPEITIKY BUJIIB, B&XKIIMBUX Ha PIBHI PETiOHAIBHOT OXOPOHH.

30kpeMa, Taki BUAHM MiCIIeBOT TepiodayHH, K KpiT, PICOHDKKA BEIHKA, MiTUIIS MaJia, 3a€lb Ci-
puii, MHTIIKA JTydHa, ITyp BOJASHUM, KYHHIIS JicOBa, 0OPCYK, CapHa Ta iHIIi, TOTPeOyIOTh OXOPOHH Ha
TEPUTOPIi MICHKHX 3eJieHHUX 1 OmakuTHUX 30H KueBa Ta KuiBmnHu B minmoMmy. YacTuHy IMX BUJIB
OYEBHIHO Tpeba PEKOMEHIYBATH 10 BKIIIOUYCHHS 10 YepBoHOT KHUTH YKpaiHu.

BucnoBku

BcranosiieHo 3aranbHe 30iqHeHHS Tepiodaynu 3amasu JlHinpa y Kuesi 3a ocTaHHI AeCATHIIIT-
T4. Y 3B’53Ky 3 TpaHchopMaIli€ro IPUPOJHUX KOMIUIEKCIB Ta TPOCYBAaHHAM JIIOJCHKOI isTIBHOCTI y
3amiaBy JIeKiJibKa BUJIB CCaBI[iB 3HUKIIW, a HU3KA IHIIUX MOMITHO CKOPOTHUJIM CBOIO YWCENBHICTb.
OpHOYaCcHO 3MiHAa YMOB Y 3aIljiaBi CIIpHsJia BiJHOBJICHHIO IMOMYJIALINA JESKUX 1HITUX BHJIIB, CHHAHT-
pormizarii Ta BXO/PKEHHIO B 3aIlJIaBHI €KOCUCTEMHU HOBUX BHJIIB.

ITonpw 3HaYHMIA aHTPOTIOTCHHUH BIUTHMB 3aruiaBa JHinpa B Kuepi mpoaoBxKye BifirpaBatu KITo-
YOBY pOJIb y MIATPUMAHHI PETIOHATHHOTO OI0THYHOTO PI3HOMAHITTS, 30KpeMa CCaBIliB: Ha BiIMIHY
BiJl MICBKHX 3€JICHUX 30H, SIKi € HAATO (hparMeHTOBAaHUMH 1 TpaHCHOPMOBAHUMHU, «OJIAKUTHI 30HM
MiCTa € IUTICHAM MPHPOJTHUM KOMILICKCOM, 1 IS IUTICHICTh 3a0e3rnedueHa BiCYTHICTIO TpaHChop-
MYIOYOTO BIUIMBY MICTa Ta caMHM (DaKTOM HAsBHOCTI BOJIOTOKIB, SIKi ()OPMYIOTH OC3IiHHI €KOKOPH-
JIOPH ¥ IPUPOIHI OCENUIIIA CTPIYKOBOTO Ta OCTPIBHOTO THITY, HACEJICHHS SKHX aJalTOBaHEe JI0 i1CHY-
BaHHS B TAKUX «CTPIYKOBHX» 1 3arajioM TUHAMIYHUX YMOBAaX 3aIlIaB.

3amraBa [[xinpa B KueBi € mpiopuTeTHIM MiclieM NMPUKIaJaHHS IPUPOJOOXOPOHHHUX 3YCHIb 1
BiTHOBJICHHSI IPUPOTHOTO CEPEIOBHIIA iCHYBaHHS 1 (ayHu, i moaeit. Lle oqun i3 Halikpaie 30epe-
KEHUX NPUPOJHHUX KOMIUIEKCIB, IKMH BaXKIIMBO OXOPOHSATH 1 K YaCTHHY MICHKOTO CEpeIOBHUINA, 1 SIK
€JIEMEHT eKoMepeki. HalepcneKTHBHIMNM IUITXOM 30€peXeHHS IIbOr0 KOMIUIEKCY BiJf CTUXIHHUX
1 OZIHO3HAYHO HETATHBHUX TEHACHIIIH y 3alIOBHEHHI MiCBKOTO IPOCTOPY € 3alOBiIaHHA OKpeMHUX il
(parMeHTiB, Ha OCHOBI SKHX B MailOyTHHOMY HEOOXiTHO CTBOPHUTH BEIWKUI HAIliOHATBHUH TPUPO-
JTHUH TTapK 3 PeNpe3eHTaTUBHOIO 3aII0BiIHOIO Ta PeKpeaniiiHuMU 30HaMH.
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IMopsiku

Ivan Parnikoza, Igor Zagorodniuk

ABTOpH BHUCJIOBIIOIOTH MOASKY KOJIeTaM, sIKi MOBIJOMIIN BaXJIHBI (hakTH II0J0 CCaBLiB 3amaBu J[Himpa, 30kpema
H. Aramacs, B Bopeiiky, O. ['ognescrkiit, K. Imutpiesy, 0. [ly6poscekomy, C. Jlomaproy, B. Heroxi, B. HoBu-
4yeHky, B. Ocaguomy, M. [Ipuuerni, A. Caraiigaky. ABTopu ASKyIOTh €. Yopi 3a CIpUsHHS B 00pOOIi KONEKLiHHUX
matepianie HHIIM. B crarti Bukopucrano ¢poto TBapuH, 3poOieHi Takumu koseramu: B. bepeszancekuii, C. ['man-
keBu4, C. ['purop’es, C. JJomamescekoro, M. JIpe6er, C. PuxkoB, M. Poxenko, A. Caraitnak, O. Camnyra, B. Tkauy,
T. Typeticbka. ABropn mskytoTh 1. Mep3nikiny, A. Caraiigaky ta C. XapuyKy 3a BUUMTKY TEKCTY Ta 3ayBaKCHHS,
BaXJIMBI JUIs MOKpalleHHs Horo 3micty. Jskyemo 3. bapkaci 3a KOpeKI[ifo aHTJIOMOBHUX YaCTUH CTATTi.
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Abstract

The article presents data on body size and weight of beavers of different ages from
Ukraine (Dnipro basin), as well as features of determining the age of males by the
size of the baculum and taking into account the bonding lines in the periosteal zone
of the mandible. In addition, this paper summarizes the methods for determining
the age of the Eurasian beaver, which are used in different countries. Among them
are methods that determine the age of beaver by size and body weight, by traces,
by craniological features, by the length of the sagittal ridge, by the developmental
features and functional state of teeth, by the width of the incisor and the interorbital
width of the skull, by the stratification of dentin or cement, and by size and weight
of the baculum. The body weight of beavers from Ukraine was 7.0 = 0.31 (5.5-7.9)
kg in individuals of 6-7 months of age, 9.1 + 0.26 (8.6-9.5) kg in one year old
individuals, 12.7 £+ 0.30 (11.0-13.9) kg in two years old beavers, 15.6 + 0.45
(14.4-17.0) kg in individuals of 2.4-3.0 years of age, and 21.8 = 0.81 (16.2-30.0)
kg in beavers over 3.0 years of age. The size of the skull in subsequent age groups
was characterized by a significant transgression by the interorbital and zygomatic
width of the skull and they clearly differed from one another only by the total
length of the skull. Curiously, the mass of the baculum in the Elbe beaver (C. fiber
albicus Matschie, 1907) significantly exceeds that of beavers from Ukraine, which
may be a results of geographic variation of the animals. In the 1970s, a new meth-
od of post-mortem determination of the age of beavers was proposed by studying
the polished section of the first molar measuring the height of dentin-enamel loops
as well as the thickness of the layer of cement and secondary dentin. It was found
that in beavers the cement layer appears in the second year in the lower part of the
tooth and, gradually increasing with age, almost completely displaces the dentin-
enamel loops by the end of the animal's life. At 3-4 years, secondary dentin ap-
pears, which occupies an intermediate position between the cementum and the
lower part of the tooth, and, when the latter is chipped, it fills certain areas of its
occlusal surface. In addition, there is a method of classification of beavers by age
groups (up to 1 year, 1-3 years, over 3 years) based on measuring the radii of the
external and internal curvature of the incisors. Depending on the age of the ani-
mals, all methods allow to obtain fairly accurate results.
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Busnauenns Biky 606pa eBpasiiicbkoro (Castor fiber)

AmnaroJiii Bosox

Pesrome. VY crari HaBOAATHCS AaHi IOAO PO3MIpIB Tia Ta Macu 00OpIB pi3HOrO BiKy 13 YKpaiHu (Oaceitn
JHinpa), a TakoX PO3KPUBAIOTHCS OCOOJIMBOCTI BU3HAUCHHS BIKY CaMIIiB 3a BEJIMYMHOIO OaKylfoMa Ta 3a o0i-
KOM JiHI} CKJICIOBaHHS y NepioCTaNbHil 30HI HIDKHBOI mienend. OKpiM TOro, y DaHii poOoTi y3arajibHEHO Me-
TOJIM BH3HAYEHHS BiKy €Bpasiiicbkoro 000pa, sKi BUKOPHUCTOBYIOTBCS y Pi3HHMX KpaiHax cBiTy. Cepen HHX: 3a
pO3MipaMH i Macoro Tija, 3a PO3MipaMH CIiJiB, 32 KPaHIOJIOTIYHUMH O3HAaKaMH, 332 JOBXHHOIO CariTajlbHOTO
rpebeHs, 3a 0COOMUBOCTAMK PO3BUTKY Ta (QYHKIIOHYBaHHs 3y0iB, 3a IIUPHHOIO Pi3Lsl Ta MXKOPOITAIBHOIO IIH-
PHUHOIO Yepera, 3a MapyBaTiCTIO ISHTUHY YM LIEMEHTY, 3a aHIUIipaMu KyTHIX 3y0iB, a TaKOX 3a po3MipaMu Ta
Macoro OakymoMa. Maca Tina 600pesar 13 Ykpainu (6—7 micsuis) ctanosuia 7,0+0,31 (5,5-7,9); ocobun piu-
Horo Biky — 9,1+0,26 (8,6-9,5); nBopiunoro — 12,7+0,30 (11,0-13,9); 2,4-3,0 poku — 15,6+0,45 (14,4-17,0) i
noHaz 3,0 poxu — 21,8 + 0,81 (16,2-30,0). Po3mipu yepena y HailOmmk4nX BIKOBHX IpyIax XapaKTepH3yBaIUCh
CYTTEBOKO TPAHCTPECI€I0 32 MIXKOPOITATEHOI Ta BHIIMYHOIO IMUPUHOIO 1 JIMIIE 32 3arajbHOK JOBKHHOK BOHH
4iTKO pO3pi3HsIUCh MiXk coboto. [likaBo, o Maca Gakymoma y ensocskoro 606pa (C. fiber albicus Matschie,
1907) cyTTeBO mepeBakae Taky 3 YKpaiHH, IO MOXKe OyTH HACTiJKOM BiAMOBITHOI reorpadidHoi MiHIMBOCTI
TBapuH. Y 1970-Ti poku 3ampoOIOHOBaHa HOBAa METOJHMKA IIOCMEPTHOTO BH3HAYEHHS BiKy 000pIB HUIIXOM JI0C-
JHDKSHHS aHOUTi(Y NepIIoro KyTHBOTO 3y0a, sIKe MOJISTaNno Y BUMIpIOBAaHHI BUCOTH Ha HOTO KOPOHIII JEHTHHO-
€MaJIeBUX METeNb, & TAKOXK TOBIIMHHM LIapy IIEMEHTY Ta BTOPMHHOTO JIEHTHHY. ByJo BCTaHOBIEHO, 1110 Y TBApUH
3a3HAYCHOT0 BUJY IIap LEMEHTY 3'SIBISE€THCS Ha IPYroMy poLl B HIDKHIM YacTHHI 3y0a i, MOCTYIOBO 301IbITy-
I0UKCh 3 BIKOM, JIO KiHIIS )KUTTS TBAPHHU Maii)ke TIOBHICTIO BUTICHSE ICHTUHO-eMalieBi merti. Ha 3—4 porri 3'sB-
JSIETBCS] BTOPUHHUH JICHTHH, SIKUH 3aliMa€e cepeiHE MOJ0KESHHs MK [IEMEHTOM 1 HIDKHBOIO YacTHHOIO 3y0a, i,
3a BUKPHIIYBaHHS OCTaHHBOTO, 3AIIOBHIOE OKPEMi JTUISTHKU HOro »yHHOT noBepxHi. OKpiM TOTO, iCHYE€ METOIH-
Ka posnoniry 600piB 3a BikoBuMu rpynamu (10 1 poky, 1-3, moHan 3 poku) Ha OCHOBI BUMIPIOBaHHS pajiyciB
30BHIIIHBOI Ta BHYTPIIIHBOI KPUBU3HH Pi3LiB. Y 3aJIeKHOCTI BiJ BIKY TBapHH, BCI METOIH JO3BOJISIOTH OTPH-
MYBaTH JOBOJI TOYHI pe3yJIbTaTH.

KinrouoBi cioBa: 6006ep, Oakyiom, Bik, 3yOH, ICHTUH, CariTabHUNA TPEOiHb.

Beryn

Bobep eBpasiiicbkuii (piuKoBUil) € HAHOLIBIIUM TPU3YHOM HAIIOI (hayHHu, Maca TiJia IKOT'0 MOXKE
csiratu 28-32 kr. Y HBOTO BiJICYTHIHM cTaTeBHi TUMOpPQi3M 3a po3MipaMu Ta Macolo Tijla # po3mi-
pamu gepena. MilHi pi3Ii, sKi pocTyTh yce *HTTA 31 mBuakicto ~0,6—0,8 cM 3a 100y, € iIHCTpyMeH-
TOM JJIsl MATPU3aHHS TOBCTUX JiepeB, KaMOiid, Kopa i JHUCTS SKUX BXOMAATH JO PAlliOHY TBapUHHU Y
SIKOCT1 OCHOBHUX KOpMiB. Jlopocii 606pu MatoTh THIIOBY JUIsS TPU3YHIB 3yOHY (hopMyIy:

I},CQ,P},M 3 =29 3y0iB.
1 3

1 0

Panime 13-3a iHHOTO XyTpa 1 JiKYyBaJIbHOI «CTPYMHHUHW» O0OpPiB MOBCIOJHO MEPECiayBaiu i
3amiyBand. Ha nmoyarok XX cr. B YkpaiHi X HEYHMCJICHHI MOCENEeHHs YUUIIM juiie y OaceifHi
Huinpa B Mexxax JXuromupcerskoro i KuiBcpkoro Ilomices. I Tinmpku micis 3a00pOHU MOTIOBAHHS HA
600pa B 1922 p., a TakoXX 3aBISKH Y3STTIO Il OXOPOHY yCiX MICI[b HOr0 MEIIKaHHs, HOro YHCeIb-
HICTh CTaja 3pOCTaTH. 3HAYHOK MIpOIO I[bOMY CIIPHUSIIO MITYYHE PO3CEIICHHS TBAPHH HA 3HAYHOMY
MIPOCTOPi, HACTIIKOM YOTO CTAJO HE JIUIIE BiJHOBICHHS iCTOPUYHOTO apeany BUAY, a i CTBOPEHHS
HOBHX ITOITYJISIIIHA.

Huni apean 600pa eBpasiiicbkoro B YKpaiHi OXOIUTIOE TEPUTOPIIO YCiX MOJICHKUX, OLIBIIOCTI
JCOCTEMOBUX 1 YaCTHHY CTEIOBHX oONacTeil. 3arajgoM 000pW MEMIKAaroTh Ha TEpUTOpii 36 mepikaB
CBITY, B T. 4. y Aprenruni, binopycii, Ectonii, Ykpaini, Pocii, CILIA, Kanani, Ka3zaxcrani, Jlatsii,
JIutei, Mourouii, Pymywii, ®PH, ®paHuiii, a Takox y iHmmx kpainax [Saveliev 2003].

Mertoro poboTH € aHaJi3 Ta y3arajJbHEHHS METOJIIB BU3HAUYEHHs BiKy 000pa €Bpa3ilichKOro, sIKi
BHKOPHUCTOBYIOTBCS Y Pi3HUX KpaiHaX CBITY.
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Marepiaa Ta MeToan

Pi3zHuME HOCTiTHUKAMH METOMKA BU3HAYCHHS BiKY OOOpIB po3po0iisiacs B IBOX HaIpPsAMKaX:
MPHOKUTTEBOIO — B MOJIBOBHX YMOBaX 1 MOCMEPTHOTO — 3a BHIOOYTKY Ha ITOJIFOBaHHI a00 IIpH BU-
SIBJICHHI 3arv0JIMX TBapHH. 3BayKalO4yu Ha Te, 1110 MACOBI IIOJIOTH Y MPEIACTABHUKIB 3a3HAYCHOTO BUIY
MPUIANAIOTh HA MEpITy AeKaay TpaBHs, | TpaBHS MPUHHATO BBAXKATH OPI€EHTOBHOIO MEXKEIO MiJ yac
BCTAHOBJICHHS HOT0 BiKy Ta Iepexoi TBApUH 3 OHi€l BikoBO1 rpymu mo ixmoi [Lavrov 1981].

VY 3B's13Ky 3i crienudivyHO OYyAOBOIO TiNA, KA MOJATaE y HASBHOCTI [03aTAa30BOi YACTHHH, a
TaKoX JIOBTOTO 1 IMPOKOTO XBOCTA, NESKOI OCOOJMBICTIO BiJ3HAYAETHCS BHMipIOBaHHS 000Opa
[Lavrov 1953]. SIk kputepiii Ipyu BU3HAYEHHI BiKYy Y IMOJHOBHX YMOBAaX 3a3BHYail MPUAMAIOTh Macy
Tina 1 po3Mipu HOro YaCTUH, SIKI MiAAAIOTECS TOUHUM BUMipaM. Takumu €:

a) TIOBKMHA TOJIOBH — BiJ KIHUMKA HOCA JIO MOTHJIMYIHOTO IpeOCHS;

0) JOBXKMHA Tyay0a — BiJl HOTHIIMYHOTO rpeOeHs 10 XpeOTY 10 BKPUTOTO JIYCKaMHU XBOCTA,

B) JIOB’KMHA XBOCTa — BiJ] OCHOBH (Me€Xa MK BKPUTUMHU JIyCKAMH XBOCTOM Ta IIEPCTIO TiIOM)
JIO OTO JUCTAILHOTO Kpalo;

T') IIUpUHA XBOCTAa — Y HOTO HAWIITMPIIIOMY BKPUTOMY JIYCKAMH MiCIIi;

1) JOBXXHMHA 33JJHBOI CTYIIHI — BiJl IOYATKy II’SITKH IO KiHISI CEpeIHbOrO Majblid, 0e3 Bpaxy-
BaHHS KiI'T.

3icTaBnsAOYH 11i TOKa3HHUKH, 32 YMOBH HOPMAJIbHOI BrOJIOBaHOCTI 000pa, MOXHA TOCUTH TOUHO
BCTAaHOBHUTH HMOI0 BIK J0 JBOX POKIiB. 3Ba)KalOuy HA BiJICYTHICTh MaTepiajiB I[0J0 BEIUYMHH €KC-
Tep €PHUX MOKA3HUKIB €Bpa3iichKkoro 600pa 3 Teputopii YKpaiHu y JOCTYITHUX JJIT MHCIHUBINB Ji-
TepaTypHUX JDKepenax, MU HaBOJAMMO BJIACHI pe3yibTaTd BUMiproBaHHS (N > 50) i 3BaKyBaHHA
(n > 70) TBapuH i3 3amaBu KpeMeHUyIIbKOro BOJOCXOBHIIA Ha JIHIIpi, a TAKOX PidoK Bimblranka
Ta Pock. 11i mani Oy oTpuMaHi Tix yac TOCIiPKEHHS TBapyH, 3100yTHX Ha TOJIIOBAHHI Ta 3Hale-
HUX IOMEPJIUMHU BiJ| pi3HUX NPUUYMH Ha TepuTopii Yepkackkoi obnacti. YacTuHa BimomocTeil Oymna
HaM HaJlaHa CITIBpOOITHMKaMH Y KpaiHChKOTO BiIiaeHHS BCecoro3HOro HaykoBO-I0CITHOTO 1HCTH-
TYTY MHCIIMBCHKOTO TOCIIOAApPCTBA Ta 3BipiBHUIITBA M. Tpod. b. M. J)KutkoBa, oTpuMaHuX B Mpolie-
ci mocmimxeHHs: 600piB, BIIJIOBICHUX 3 METOI0 CKOPOYCHHS IIINBHOCTI HACENIECHHS Ta JUISL iHTPOIYK-
1ii B iHIII Micis YKpaiHu.

3amis BU3HAYEHHs BIKY TBapWH BUKOPHUCTOBYBAIWCH Pi3HI METOJM, MO3UTHBHI Ta HETaTHUBHI
0COOJTMBOCTI SIKUX HaBeIeHO Hibkye. Bik HailOimbin crapux ocoOuH (N = 6) MU BUSBIISIIM Ha TOTIe-
PEYHHUX TICTOJIOTIYHUX 3pi3aX TOBIIKMHOKO 10 MK 3a 30uIblIeHHS Y ~80 pa3iB, sAKi NEPIEHIUKYIIPHO
MEPETHHAIA HIDKHIO IIENIeNy Biapasy 3a KyTHIMH 3yOamu (puc. 1). Y mepiocTanbHild 30HI OKICTS
MIPOBOIWIIH MiAPAXYHOK JIiHIM CKIICIOBAHHS, 38 KiJIBKICTIO SKUX, 3 BiAMOBiAHUMYU monpaBkamu [Kite-
Be3anb 2007], oTpUMyBaIK OCTATOYHHIA PE3yJIbTaT.

BusznaueHHs BiKy 3a eKcTep’€poM TBapHH

3apmsku yncneHHuM gociimkerasM JI.C. JlaBposa, mpoBeaeHuX y BopoHe3pkoMy IepKaBHOMY
3aMoBiHUKY, MH Ma€eMO BiZJOMOCTiI MPO MOPQOIOTiuHi 0COOIMBOCTI 3a3HAYEHOTO I'pU3YyHA YMIPO-
JIOBX BCHOTO XKHUTTEBOTO HUKITY. L{e TO3BONHMIO BUKOPHCTATH PE3yIBTATH OCTIKEHb [IbOTO BUYCHO-
'O ISl IPYYKUTTEBOTO BU3HAYCHHS BiKY €Bpa3iiicbkoro 6o0pa (Tadu. 1).

3a HaBeJEHNMH JaHWMH, BIIAJIa€ y Bidi, 1[0 Y TBAPHH 3POCTaHHS MEBHUX EKCTEP €PHHUX MOKa3-
HUKIB Ma€ pi3Hy HIBHAKICTb. 30KpeMa, MOCTYyIaIbHE 3pOCTaHHs TOJIOBU Ta TyiTy0y 000pa y JOBXUHY
1 XBOocTa y IIMPUHY 110 8 POKiB BinOyBaeThes 0€3 MepeKpuTTa o3HaK. HaToMicTh 30LIBIIEHHS JOB-
KMHHU XBOCTa TPUBAE JI0 5, 3aAHBOI CTYIHI — 10 1, MIHWPHUHHU NEPETUHKH 3aAHBOI CTYIHI — 10 7-9,
00XBaTy y IpyIsx i MacH Tijia — 10 9 poKiB BKIIIOYHO.

KonuBanus BenmmumHM 3a3HaveHuX Buile mokasHukiB (CV, %), BupaxyBaHe HaMH, CBITYUTH
PO 3HAYHY MIHJIMBICTH 00XBaty 000pa y TpyHsx, JOBXKWHH TymyOa i Macu. He3pakarounm Ha 1ie,
marepianu JI. C. Jlaposa [Lavrov 1981] e nocuTh BaKIUBUMH JUIS MPAKTHYHOIO BXKUTKY. BOHH
JIO3BOJISIIOTH BiTHOCHO TOYHO BCTAHOBJIOBATH BiK O0OpPIB HE JIMINE Yy NEPIIOMY ACCATHUPIUYL KUTTS,
ane # y TIMGOKil cTapocTi, HacamIiepe 1, 3a JIOBKHHOKO TOJIOBH Ta XBOCTA. 1X Jry’ke KOPMCHO 3aCTO-
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cOBYBaTH IpH (hOpMyBaHHI HapTiii TBAPUH IS MEpECeNeHHs, He JOIMYCKAIOYH BKJIIOYEHHS 10 HUX
0COOMH, SIKi JIOCSTIIN TIOXHUJIOTO BiKY 1 MarOTh HU3BKUH PENIPOTyKTUBHUI MOTEHIa.

VY choporreHoMy BHUIISIII AT Ii€e] METH MOXXKHA BHKOPHCTATH HACTYIHI BimomocTi (Tabim. 2).
Tpupiuni 600pu KpyIHIIIE TBOPIYHUX, aJe e HEe JOCITal0Th PO3MIPIB IUIKOM AOpOCuX. Pi3HuUIs
MDK HHUMH 1 OCTAHHIMH IIOCTYIIOBO 3TJIaKYEThCS, IPOTE JesAKi BIAMIHHOCTI BCe >k 30epiraroThCsl.
Tpupiuni 600pu HalyacTille MEMIKAIOTh OCLIO ciM’saMHU (IapaMu), aje 3a3BHYail HAIaIKiB IIEe HE
MaroTh. [Ipu bOMY y CaMUIlb MOXYTh OYTH MaJICHBKi COCKH — JIOBXHHOK He Oinbire 5—6 M. B
OKpPEMHX BHIIAJIKaxX TaKi TBApUHHU CTAIOTh MaTepsMH, aje OJHOPIUHI 3Bipi B Takii ciM'l 3a3BHYaii
BiacytHi [Lavrov 1981].

Tabuuus 1. Posmip (cm) i Maca (kr) eBpasiiickkoro 600pa y 3aiexHocTi Bij Biky, Ha 1 ciuns [Lavrov 1981]
Table 1. Size (cm) and weight (kg) of the Eurasian beaver depending on age, on January 1 [Lavrov 1981]

Puc. 1. Micns po3pi3y Ha HIDKHIH meseni 600pa.
Fig. 1. Place of dissection of beaver’s lower jaw.

Bik, n Joxuna | JJoexuna | JJoexwuna | Ilupuna | Joexwuna | Ilupuna | O6xBaty | Maca, kr
poku TOJIOBU Tynayba XBOCTA XBOCTA 33/IHBO1 | MEPETUHKU | TPYyIsix
CTyIHI 3aJHBOT
CTyIHI
Jo1 30 13,2 50,0 224 9,8 147 141 47,3 8,22
1 30 15,0 59,5 25,8 12,1 16,7 15,8 52,9 14,04
2 22 154 62,2 26,5 131 15,7 15,8 56,8 16,73
3 30 15,7 62,5 27,0 13,2 16,7 15,8 60,1 17,23
4 38 15,9 63,4 27,2 13,6 16,7 15,8 61,9 19,01
5 35 16,1 63,9 27,3 13,8 16,7 15,8 61,9 20,06
6 35 16,2 64,4 27,1 13,9 15,6 15,8 62,9 20,35
7 34 16,4 65,9 274 14,2 16,7 15,9 64,2 20,87
8 31 16,5 66,4 21,7 14,3 16,7 15,9 65,2 21,36
9 31 16,4 66,3 275 14,2 16,5 15,9 65,3 21,45
10 31 16,5 66,4 27,5 141 16,6 15,8 64,6 21,24
11 32 16,7 67,0 21,7 14,2 16,5 15,7 65,3 21,57
12 29 15,7 66,6 29,3 15,0 17,2 16,5 67,6 21,86
13 23 16,6 66,9 21,7 14,0 16,4 15,6 63,6 21,47
14 14 16,7 66,6 27,6 14,0 16,5 15,6 63,5 21,33
15 12 16,4 66,4 27,4 13,7 16,3 154 64,3 21,14
16 10 16,6 66,6 27,9 13,3 16,5 15,6 63,2 20,86
17 9 16,6 65,6 27,8 134 16,6 15,2 61,4 19,47
18 6 16,7 65,7 27,5 13,6 16,5 155 62,5 19,77
19 3 16,7 65,7 27,5 14,0 16,3 15,3 63,3 21,05
20 1 17,0 67,0 28,0 15,5 16,0 16,0 68,0 22,80
21 1 17,0 66,0 28,0 15,5 16,0 15,0 68,0 21,70
22 1 17,0 66,0 28,0 145 16,0 15,0 67,0 21,30
23 1 17,0 65,0 275 14,0 16,0 15,0 65,0 20,10
CV,% 0,69 13,12 1,47 1,26 0,26 0,22 22,26 9,77
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Tabuuus 2. BennuuHa eKcTep epHUX MOKa3HUKIB (cM) 600pa y 3anexHocTi Big Biky [Lavrov 1981]
Table 2. The value of external parameters (cm) of the beaver depending on age [Lavrov 1981]

Bik n JloBxkuHa JoBxuHa JoBxuHa [Hupuna JloBxkuHa Maca, xr
TOJIOBH Tyny6a XBOCTa XBOCTa 3a/IHBOT
CTYTIHI
HosonapomxeHi 40 8,0 20,0 7,0 3,5 6,5 0,5
3 micsimi 40 12,0 41,0 19,0 7,0 12,5 4,7
8 MmicsmiB 30 13,2 50,0 22,4 9,8 14,7 8,2
1,5 pokiB 37 15,0 59,0 26,0 12,0 16,5 14,0
2,5 pokiB 27 15,5 62,0 27,0 12,5 17,0 17,0
3,5 pokiB 22 155 62,0 27,0 13,0 17,0 18,0
4,5 pokiB 19 16,0 63,0 275 13,5 17,0 19,0
[ToHax 6 pokiB 60 17,0 68,0 29,0 145 17,0 215

3BUYAIHO, 10 PETriOHANbHI €KOJIOrIYHI YMOBM CTBOPIOIOTH MEBHHUI BILIMB Ha PICT Ta PO3BHTOK
Oynp-skux TBapuH. Hanpukian, y Oacetini p. Iledopu Ha niBHOYl PD cepenus maca Tijga 600peHsITH
y CepITHi cTaHOBWJA 3,5 Kr; TBapuHH piuHoro Biky — 11,3; aBopiunoro — 18,3, a gopocioro 606-
pa— 23,7 kr (makc. 29,0) [Soloviev 1991]. ¥ Mopnosii cepents mMaca Tia 600peHsITH y 1Iei gac
ctaHoBwia 4,1 xr; TBapuHH piuHoro Biky — 10,9; mBopiunoro — 13,7; a mopocnoro 6o0pa —
14,9 kr (maxc. no 17,0) [Borodina 1970a].

VY nepunii pik XKMTTSI TBApUHHU, SIKMM BHIIOBHMJIOCH 6—7 MICSIIB, 32 €KCTEP €PHUMMU TOKA3HU-
KaMU HIYMM He BiAPI3HSUTUCH Bifl CBOIX NMEPEBECHHUKIB 13 IHIIMX MOMyJIALil (Tabi. 3).

Yepes ~1 pik Bil HApOLKCHHS, Y TIOPIBHAHHI 3 000peHATaMH, cepell BCiX MOPQOJIOTIYHUX 03-
HaK HaWOLUIbIIE 3pocTae Maca Tijla TBapuH — Maibke Ha 30 %, noBxuHa xBocTa — Ha 10,5 % 1 Horo
mupuHa — Ha 23,6 %. Y 1,5-2,0 poku 3a3HadyeHi MOKa3HUKH 3pOCTAIOTH Ie OlIble: Maca Tijla —
Maitke Ha 40 %, nosxuna xBocta — Ha 10,9 %, a mmpuHa — Ha 22,5 % (auB. Tabi. 3).

V¥ 2,4-3,0 poku, y mopiBHSHHI 3 Moonumu 606pamu Bikom 1,5-2,0 poku, Maca Tia 3pocTae Ha
22,8 %, nosxwuHa xBocta — Ha 1,1 %, a mupuaa — Ha 9,2 % (Tadmn. 4). Llro 3aKOHOMIipHICTH JaBHO
momitue JI. C. JIaBpos [Lavrov 1953], skuit came MIMpHHY XBOCTAa BBa)KaB 3a HAWTOJIOBHIIIY O3HAKY
JUIS Bi3yalbHOTO PO3MOALUTY TBAPHH 32 BIKOBUMH I'pynaMu. Y CTapIIuX i crapux 600piB NPHKUTTEBE
BH3HAUYCHHSI BIKY 32 BKa3aHOKO O3HAKOIO € MPOOJIEMaTHYHKUM, Ha 10 BKa3ye HaWOLIbIa BEINYMHA
BapiabeIbHOCTI IUPUHKA XBOCTA. Y MICIIX HAIIMX IOCIIKESHh HAHOLIBITy Macy TiJia Majia CaMHIIS
000pa, sixka Baxkuiaa 30 kr, xoua, 3a JaHUMH CHIBPOOITHUKIB YKpaiHchkoro Bimaiierass BHIM3 im.
mpod. b. M. XKutkora, y morussi p. Pock (1975 p.) BiZJIOBJIEHO TBapHHY 3 MacO¥O Tija 32 KT.

3BepTae yBary, 1o y €Bpa3iiicbkoro 0600pa 3 BiKOM BiJl FOHOCTI JI0 CTApOCTi MPAKTUYHO HE 3Mi-
HIOETHCS IOBXKHUHA Byxa. Jlopocni TBapuHH 13 YKpainu 3a cBOiMH MOP(OJIOTIYHUMHU O3HAKAMH ITPAK-
TAYHO HE BIJPIZHAIOTHCS BiJ MPEJICTABHUKIB MNIMOOKO BUBUECHUX BOPOHE3BKOI Ta XOMEPCHKOI MOITy-
Jsid i3 Gaceiiny dony [Diakov 1975; Lavrov 1981].

Busnauennsa 6iky 3a posmipamu cnidig. Y TPUPOTHUX YTIAIAX, HA MYJIHCTOMY cyOcTparti abo Ha
CHIT'y MOXXHa MOMITHTH BITOUTKH cTyneHb 000pa. Bocenu noBxuHa ciify 3a1HbOI1 KiHIIBKH OOOpEHST
craHoBuTh 9—15, TBapuH piyHOro Biky — 15-17, a mopociux ocooun — 16—19 cm [Lavrov 1953].

BuznauyeHHs Biky 3a po3MipaMu yepena

Busnauenns iky 3a kpanionoziunumu o3naxamu. boopu MaloTh MMPOKUI, TPOXH IJIECKYBa-
TUH 4depern, Ipu TOCTIHKEHHI SIKOTO Pi3Hi BUCHI ISl BU3HAYCHHS BiKY BHKOPHCTOBYBAJIH 3arajbHYy
JOBXWHY, JOBXHHY HOCOBUX KiCTOK, BHJIMYHY Ta MDKODPOITadbHY HMIMPHHY, JOBXHHY DALY KyTHIX
3y0iB Ta iHII Moka3HUKU. OCKINBKM CTaTeBHH AUMOP(Qi3M y IFOTO BHIY 32 PO3MipaMH Tija Ta ye-
pema BiACYTHIN, TO 3a3BUYA, IPU MOPIBHIHHAX PI3HUX MOIMYJAMIA OCOOMH 3a CTATTIO HE PO3.ILI-
F0Th. AJle 3 IHOTO TIPUBOJY € i mpoTriekHi xymku [Piechocki 1986].

Himernpki 30070TH, OKpIM BH3HAHHS CTATEBOTO MTUMOP(hi3My, 3a3HAYAIOTH, MO Yepernyu 600pa 3a
OJIHaKOBO{ KOH/IMJI00a3aJIbHOT TOBXXKMHHU MOXKYTh MaTH 3HauHy Pi3HHIIO Yy Billi, 1 HAlIOBIINI Yeper
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MO>KE HaJIe)KaTH He Haiicrapimii TBapuHi. lle 3ayBakeHHs CIpaBe/UIMBe JUIS BCIX BHJIB CCaBLB, i
0€e3 KPUTUYHOIO aHali3y HEOJHOPA30BO MPUBOAMIO JOCTITHUKIB 10 CepHO3HUX MOMMIIOK.

Tab6mmms 3. Po3mipu i Maca Tina 600persT Ta Mononux 600piB i3 Uepkacbkoi oomacti (Ykpaina)
Table 3. Dimensions and body weight of juvenile and young beavers from Cherkasy Oblast (Ukraine)

OsuHaku ‘ n ‘ M+£m Min Max Variance, %
6-7 micsmiB (17.X-26.X1)

JloBXKHHA TOJIOBH, CM 8 12,9 +0,12 12,5 13,7 0,25
JloBxuHa Tyny0a, cM 8 45,7 +0,32 449 47,0 0,83
JloBXKHHA XBOCTa, CM 8 21,6 +0,39 20,0 22,8 1,19
[upuna XxBocTa, CM 8 7,2+0,08 7,0 7,5 0,05
JloBxuHa Byxa, cM 8 3,1+0,02 3,0 3,1 0,05
JloBKHHA 33 THBOT CTYITHI, CM 8 13,5+0,11 13,0 13,8 0,09
Maca, kr 8 7,0+0,31 55 79 0,76
1 pik (13.111-14.V)

JloBXXHHA TOJIOBH, CM 4 14,8 £ 0,36 13,7 16,5 1,28
JloBxuHa Tyay0a, cM 4 46,8 £0,20 46,5 47,3 0,13
JloBKrHa XBOCTa, CM 4 23,9+1,18 21,9 26,0 5,60
[Mupuna XxBocTa, CM 4 8,9+0,61 79 10,0 1,47
JloBKHHA ByXa, CM 4 3,2+0,02 3,1 3,2 0,05
JloBXKHHA 33 JHBOT CTYITHI, CM 4 14,8 +1,01 13,0 16,5 4,08
Maca, kr 4 9,1+0,26 8,6 9,5 0,27
1,5-2,0 poku (23.X-22.1V)

JloBXXHHA TOJIOBH, CM 12 15,0+ 0,26 13,7 16,8 0,82
HosxuHa Tyinyba, cM 10 60,4 +0,89 57,1 64,0 0,87
JloBKrHa XBOCTa, CM 12 26,5+ 0,45 23,5 28,5 2,38
IIupuna xBocra, cM 12 10,9+0,39 8,7 12,7 1,78
JloBxnHa ByXa, CM 12 3,2+0,08 3,0 3,7 0,07
JloBxkWHa 3aJHBOT CTYIHI, CM 12 16,1 +0,28 13,5 17,2 0,93
Maca, kr 12 12,7 +0,30 11,0 13,9 1,09

Ta6mus 4. Po3mipu i Maca Tina gopocnux 606piB i3 Uepkacbkoi obmacti (YkpaiHa)
Table 4. Dimensions and body weight of adult beavers from Cherkasy Oblast (Ukraine)

O3Haku ‘ n ‘ M+m Min Max Variance, %
2,4-3,0 poxu (02.X-21.1V)

JloB)XHHA TOJIOBH, CM 6 15,8 +0,61 14,2 18,0 2,20
JomxuHa Ty1y0a, cM 6 64,7 + 2,54 59,0 75,7 38,7
JloBkrHa XBOCTa, CM 6 26,8+1,08 21,6 29,0 7,06
[Iupuna xBocTta, cM 6 11,9+0,70 9,4 14,0 2,91
JloBxrHa ByXa, CM 6 3,3+0,10 3,0 3,7 0,09
JloBKHMHA 33AHBOT CTYIIHI, CM 6 16,7 +£0,35 15,5 18,0 0,73
Maca, kr 6 15,6 £0,45 14,4 17,0 1,11
Monan 3,0 poxu (02.X-21.1V)

JIoBKHHA TOJIOBH, CM 21 16,9 +0,13 15,7 18,3 3,37
JowxuHa Tyny0a, cM 21 69,4 +0,92 59,0 79,0 3,92
JloBKHHA XBOCTa, CM 21 29,6 £ 0,46 23,5 325 6,96
[Tupuna xBocTa, CM 21 13,1+0,31 10,8 17,0 10,53
JloBxrHa ByXa, CM 21 3,3+0,10 3,1 3,7 0,08
JloBkHHA 3aJHBOT CTYITHI, CM 21 17,1 +0,35 16,0 18,0 1,70

Maca, kr 22 21,8+0,81 16,2 30,0 14,55
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¢ S 10.eat OOpaHi HamH KpaHIOJIOTIYHI IMOKa3HUKH (3arajibHa
JOBKMHA Ta JIOBKUHA CariTaibHOrO Ipe0eHs, BUINYHA Ta
MbKoOpOiTanbHa IIUPHHA) TPOCTO BHMIpPIOIOTBCS (pHC. 2).
JaHi moao BU3HAYCHHS BiKy 0OOpIB BiJl HAPODKEHHS 0
JIOPOCTIOTO BiKY 32 KpaHIOJIOTIYHUMH O3HAKaMH € B MOHO-
rpacii JI. C. JIaBposa [Lavrov 1981].

Puc. 2. Bumipu ueperna 600pa, 3aiiiCHIOIOTECS 33 IOMIOMOTOIO IITaH-
TEeHIUPKYIA 3 TouHicTO A0 0,1 MM:

a — 3araneHa J0BXWHA (10 CepeHiil JiHii BiJ MEPeIHBOrO Kparo
HOCOBHX KICTOK ZI0 33IHBOTO BHCTYITY JaMOI0iAaIBHOTO rpedeHst);

b — wmixop6GitanpHa muprHa (y HaBYKIOMY Micli MiX opbitamu
nepes 3aAHbOPOITAIBHUME BiIPOCTKAMH);

C — JOBXXMHA cariTaJbHOTro rpedeHs (1o cepemHiil JiHii Bix 3agHBO-
TO0 BHUCTYNYy JaMOIOINAIbHOTO TpeOCHS JO PO3XOKCHHS Y OOKH
NIBIiB TIM'THUX KiCTOK 3 JIOOOBUMH — JIiHi# temporalis);

d — BuinyHa MpHUHA (B HAWIIKPLIIOMY MicCILi).

Fig. 2. Beaver skull measurements: a — total length; b — interor-
- > bital width; ¢ — length of the sagittal ridge; d — zygomatic width.

Bpaxosyroun, 1110 B YKpaiHi moroBaHHS Ha 000pa no3BosieHe 3 1 JTucTonana A0 KiHIs JFTOrO,
a Ha MOro IoYaToK HaWMOJOAIIMM OCOOMHAM Ma€ BHNOBHHUTHCA 6,0—7,5 MICSIB, TO MHMCIMBIIIM
Oy/lc KOPHCHO HABYMTHUCS BU3HAYATH BiK TBAPHH caMe 3 IbOTro Yacy (Tabim. 5).

3a3Buyail y 000piB pi3HOTrO BiKy HE CIOCTepirae NnepeKkpuBaHHs (TpaHCIpecii) cepeaHix, a Ao
~2,5 POKIB 1 KpallHIX BEJIMYHMH 3a3HAYCHUX O3HAK. 32 HasSBHOCTI 4Yeperna, I J03BOJISE JOBOJI JIETKO
PO3IUTUTH TBAPUH 32 OCHOBHUMH BIKOBUMH I'PYITAMHU.

Bu3snauenns 6iky 3a 008)cuHor cazimanvhnozo zpedensn. Y Teplni Micsii XUTTS 600peHsITH
KICTKH, III0 yTBOPIOIOTH MO3KOBY KOPOOKY, BHUTJISAAIOTH TNMAIKHUMHU 1 OMYKIHUMH, ajle BXe A0 6—
7-MICSYHOTO BIKY BiJl JIEJIb IIOMITHOTO MOTHJIMYHOTO TPeOCHsI MOYMHAE BiXOJUTH 30BHIIIHIA cari-
TaNbHUM TpeOiHb, SIKUH CMOYATKy 3aXOILTIOE JIMIIE YAaCTHHY MIXTIM’sHOI KicTkH. IlocTymoBo BiH
CIUTIOIIYE ILIF0 KICTKY 1 popMye 3 Hel BIacHy JUCTaIbHY CTPYKTYpY. Jlo 4—5 poKiB cariTaJbsHHUN Ipe-
O1Hb 3aXOIUTIOE BCIO MIKTIM’SIHY KICTKY 1 IEpEXOJUTh Jaji Ha TiM'sHI. BinTaryroun i moTOBIIYIOYH
OB MIXK OCTAHHIMH 1 3BY)KYIOUH 3 KOKHUM POKOM TPOCTIP Y3I0BXK IIBA TIM'SHUX KICTOK, CariTallb-
HUil rpe0ins HabyBae OmMyKi0i KoHGirypanii, o Harajgye JaTHHCBKY OYKBY V, 1 3'€IHye HaJO4YHO-
SIMKOBI BIJ[pOCTKH JIOOOBHX KICTOK 3 MOTHJIMYHUM IpeOCHEM.

YV ocobnuBo cTapux 0coOWH caritajdbHH TpebiHb 301bIIYEThCSA HACTIIBKY, IO 3aXOruioe 1/3
1000BUX KICTOK 1 JOXOmUTh a0 cepeauuu depena [Lavrov 1953]. 1le BaxximBe criocTepekeHHs BH-
JIaTHOTO 3HaBIS 000pa HAITOBXHYJIO MEHE HA ITYyMKY, IIO 3a3HAYCHY O3HAKY MOKHA BHKOPUCTATH
JUTSL TIPHKUTTEBOTO Ta ocMepTHOTro Biky [Volokh 1979]. TlopiBHAHHS 3 HABEICHUMH BHIIE MaTepi-
ajaMu, JIO3BOJIJIO HaM PO3ITUTH 310paHuii HaykoBUi Matepian (N = 47) Ha 5 BIKOBUX TPYII 1 PO3-
paxyBaTH IS TIPEICTABHUKIB KOXKHOI 3 HUX BiAMOBiqHI mapamerpu (Tadi. 6).

Tabauus 5. Posmipu yepena 606pa 3 Gaceiiny [ninpa B 3anexHocri Bix Biky [Volokh 1979]
Table 5. Dimensions of beaver skulls from the Dnipro basin depending on age [Volokh 1979]

Bi JloB>KMHA 3arajbHa [IupuHa BUIHYHA [Iupura MixkopOiTansHa
1K n

M+ m Limit M= m \ Limit M =m \ Limit
6-10 micsmiz 9 1044+175 944-1109 772+168 682863 226+031 212214
1520poxn 7 1255+057 1233-1280 9374070 91,3-964 264+040 253281
2,0-2,4 ok 7 131,0£095 1288-1346 96,1+090 91,7982 275+0,37  26,1-30,8
24-30poxn 8 1333+136 1289-137,7 994+152 92,8-1051 282+0,76 26,4332

>3 pokn 20 141,7+09  138,4-1486 1035+08 99,4-1085 28,4+0,25 25,3-30,9
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Tabauus 6. JlosxuHa caritansHoro rpedens y 606pis pizHoro Biky [Volokh 1979]
Table 6. The length of the sagittal ridge in beavers of different age [Volokh 1979]

Bik, poku l n l M+m Min Max Variance, % Std. Dev.
1,0-2,0 12 19,8 +0,94 144 24,0 10,66 3,26
2,1-3,0 10 27,4+0,73 241 31,3 5,38 2,32
3,1-6,0 10 32,5+0,90 28,7 37,9 8,01 2,83
6,1-8,0 5 40,4 1,17 36,5 42,8 6,81 2,61
Ilonan 8,0 10 48,9 + 1,27 40,7 53,0 16,05 4,01

HeBucokwuii caritaapHuid TpeOiHb AOBXKHHOK 14,6—15,5 MM y MICIIX HAIIMX JOCTIIKCHB
3'siBUBCs y 2 600penst y Biri ~10—11 micsmis (17-27 kBitHs), 60 13 6epe3ns ioro e He Oyno. s
3pPYYHOCTI pO3paxyHKIB MOXKHA BBa)KATH, IO 3a3HAUYCHA CTPYKTypa YTBOPIOETHCA y OOOPIB, SKUM
BUIIOBHIOETHCS OJIM3bKO 1 POKy. Y MOJAJIBIIOMY CariTajJbHUK rpeOiHb JOBOJII IIBUIAKO HO0BKYEThH-
s BIIEpe]l 1 TPOXHU 3pOCTA€ Bropy, 3aXOIUTIOIOYH 3a3HaUEH] BUIIE KiCTKH, IO POPMYIOTH J1ax deperna.
[Ipubar3HO 10 6 POKIB MOKA3HUKH HOTO JOBKUHH Y PI3HUX BIKOBHX I'PYIl HE MepeKpHuBaroThes. Ha-
JIaJTi CTPIMKICTB 3pOCTaHHS I'peOCHsI BIIEpe] FaIbMY€EThCs, 1 Y HACTYITHI POKH TOYHICTh BU3HAYCHHS
BiKy 000piB 3a HOTo OBXKHHOIO 3MEHIIyeThcsl. He3Baxarouu Ha 1ie, CTapi OCOOMHU BUSBISIOTHCA 32
II€I0 03HAKOIO JJOCUTH YiTKO.

3BepTac Ha cebe yBary BiIHOCHO He3HaudHa BapiabenbHicThb (5,38-16,05 %) cariramsHOro rpe-
OCHs y KOXKHIH 13 BIKOBUX TPYII, IO J03BOJISIE BUKOPUCTOBYBATH HOTO TOBKUHY SIK BOXKJIUBY O3HAKY
JUISL IOCMEPTHOrO BU3HAYEHHS BIKY TBapHH. Bkl TOro, #oro Mo)kHa IpOManaTy 1 BAMIPSATH Y JKH-
BHX OCOOHH, IO JO3BOJISIE 3aCTOCOBYBATH el cIociO Iij yac BiamoBy OOOpIB IS pO3CEICHHS Ta
(hopMyBaHHA iXHIX TapTid. Xoda, 3BUYAHO, Kpallle MepeceNiaTy iX ciM sSMH, aje BiAJIOBUTHU BCiX
0COOUH HE 3aBXKIU BIACTHCS.

BuznauyeHnHs BiKy 3a pO3BUTKOM Ta CTepPTicTIO 3y0iB

Busnauenns 6iky monooux 60o6pis. Ha HikHIN mienerni 3yOHU pOCTYTh TPOXH IIBUAIIE, 3aBXKIU BH-
nepepKayy 3pOCTaHHs OJHOWMEHHHX 3yOiB BepxHbOi mienenu. [leprmii nepeaxyTHii 3'BIs€TbCS Ha
HWKHIN 1menerni Ha 15-16-# aeHp 3 qHS HApOMKeHHS 000pa, a MOTIM MOCTYMOBO MOYMHAE MPOPI3aTHCS
3y0 y BepxHid menemni, sikuit Ha 20—21-it nenp GpopmyeThes ocraroyHo. Jlo Mics4HOTO BiKy OOOpeHsiTa
B)KE MAIOTh 3a3BHYail /[Ba KyTHIX 3y0a B HYDKHIH Ieseni i OMUH — y BEpXHil. 3 1IbOT0 Yacy majeua Io-
YHHAE TIOCTYNOBO XMBUTHUCS TPaB’SHUMH KopMaMu. JIo KiHIS JlakTamii, 1o npuOIn3HO BiANOBina€e IBO-
XMICSYHOMY BiKY, Y O0OPEHST 3’ SIBISTIOTHCS TPH KYTHIX 3y0a Ha HIDKHIH 1 1Ba Ha BEPXHIi mienenax, micis
YOT0 BOHHU BKE B 3M031 IEPEKOBYBATH JIUCTS 1 HIXKHI cTeOIa.

Beci miivni (mepeakyTHi+KyTHI) 3y0a Ha BEpXHIil IIeseni BUPOCTAIOTh y MAOKIB JIHIIE Y Birl Oist
5,5 micsii — y sKoBTHi—HcTOonamdi. [lo MbOro X 9acy MOJOYHI MEPEIKYTHI 3yOH IMMOCTYIIOBO CTUPAIOTHCS
i kpumarbes. TpUMaIOUUCh B SICHAX PO3TATYKEHHUMH BiJPOCTKAMH y BUIJIAAI BUICIKH, IX MiJNUPAOTh
HOBI MOCTIiiHI 3y0OH 1 70 8—9-T0 MicsAIs 3aUIIKK CTAPUX MOBHICTIO 3HUKA0Th. OTHAK TOBHE (pOpMyBaHHS
HOBOTO NEPEAKYTHHOTO 3y0a 3aKiHUYEThCS JIUINE B JIOTOMY-OEpe3Hi, B 3aJIEXKHOCTI Bil TEpMiHIB Hapo-
okeHHs (Tabi. 7). OrisaaT KyTHI 3yOu 600peHsT 6axaHo 3a TXHBOI (ikcallii B CHISIOMY MOJ0XEHH] i3
3aCTOCYBAHHSM CIIEHIAbHOTO MPUCTPOO TS YTPUMYBAHHS poTa y Bimkputomy crani [Lavrov 1953].

Ipu mocmimkenHi ensocproro 606pa (Castor fiber albicus) pozpobeno meroauky (tabm. 8), sika
JI03BOJISIE BU3HAYATH BIK IUX TPU3YHIB 32 0COONMMBOCTSAMH (OPMYBaHHS Ta (YHKI[IOHYBaHHS 3yOiB
[Piechocki & Stiefel 1977]. I1s mMeToanka NPHHIMIIOBO He BimpisHseTses Big Takoi JI. C. JlaBpoBa
[Lavrov 1953], ane moka3ye 4acoBi Mexi, YOPOJOBK SKUX BimOyBatOThcs (HOPMYBaHHS MOJIOYHHX
3y0iB Ta iXHs 3MiHa Ha MOCTiiHI. BiqmOBIAHO 10 XapaKTepUCTUK 3yOHUX PSIIB, ITIOXHOKA BU3HAUCH-
HS BiKy Monoanx 606piB (1o 1,5 pokiB) CTAaHOBUTH ~4 THXKHI.

Busnauennsa gixy oopocnux 606pis. I1pn BuBUEHHI 0COONMMBOCTEH PO3BUTKY 1 (POPMYBaHHS Ky-
THiX 3y0iB y 000piB BiZOMOro BiKy BCTAHOBIEHO, III0 3 POKAMHU 3MIHIOETHCS SIK IJIOMIA pobodoi To-
BEpxXHi 3y0a, Tak i 3BHBHUCTICTh BHYTPIIIHIX JIHIi eMaleBUX CKIaI0K. 3HONIYBaHHS poO0Uoi moBep-
XHIi KyTHIX 3y0iB Y HIKHIH Ieeni Bif0yBaeThCsl IHTEHCHUBHIIIIE, HIX Y BEPXHIH.
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Ta6uuist 7. BusHauenns Biky 600peHsIT 3a po3BUTKOM 3y0iB y BepxHiii menemni [Lavrov 1981]
Table 7. Determination of the age of beavers by the development of teeth in the upper jaw [Lavrov 1981]
Crapist po3BUTKY 3y0iB Bik Bi HapOHKEHHS, MicsII
IMTouaTok MosSBM MOJIOYHUX HEPEAKYTHIX 0,5
IMosiBa BCiX MOJIOYHHX HEPEAKYTHIX 1,0
TMosta nepuroro kyTHeoro (M) 1,5
TMostea apyroro kKyTHEOTO (M?) 3,0
TMostBa TPeTHOro KyTHHOrO (MF) 5,0
IMo4aToK 3MEHIICHHS MOJIOYHUX MEPEIKYTHIX (P) 5,5
ITouaTok MosIBH MOCTIHHUX MEPEAKYTHIX 6,5
1/4 (3a Bucororo) craporo i 3/4 HoBoro 7,5
3anuuku craporo i 3/4 HoBoro 8,5
Craporo Bxke HeMae, alie HOBHH 11ie He chopMyBaBcst 9,0
3akiH4eHHS POpMYBaHHS MOCTIHHUX TepeaKyTHIX (P) 10,0
Tabsuus 8. BusHaueHns Biky Mosioaux 606pis 3a cranom 3y6is [Piechocki & Stiefel 1977]
Table 8. Determination of the age of young beavers by the condition of teeth [Piechocki & Stiefel 1977]
) TepmiH 3Minu 3y6iB
Bix TBapun
Pizmi p4 Pa ‘ M1 M2 ‘ M3
0-5 wmic. [Ipenaransui  IlpenarampHi VY 5 micauis IIpenaranpHi IIpenaranbHi VY 2 micami
6-12 mic. Ha II trok. Ha II Tk, 39 o 11 mic. Ha ~II Tmxn,. Ha ~VI tux. Ha VI mic.
12-16 mic. Ha~IItwxn. Ha~IIT1mwxka 310 mo 14 mic.  Ha ~VI k. Ha ~II wmic. Ha ~V wic.
17-30 mic. HalIVtmwxn. HaVIltwka. 313 go 17 mic. Ha II tmxn. Ha ~II wmic. Ha ~VII wmic.

Tak, 130/1b0BaHi OCTPIBII Ha KYTHIX 3y0aX HIKHBOI IIEJICNH TOYHHAIOTH 3'IBISATHCS BXKE B
7-8-piuHomy Biui, B 1517 pokiB poOoya noBepxHs MepeoCTaHHIX KYTHIX 3y0iB 3a3BHYail CTaE BXKe
Maibke TaaKor0, a octaHHi KyTHi (M3) iHozi 30BciM BiacyTHi. Jlo 9—10-piuHOro Biky Ha KyTHIX 3y-
0ax BEpXHBOI HIETeNN MOYNHAIOTh 3'SIBISTHCS 3aMKHYTI OCTpIBIli, OOISIMOBaHI 3BUBUCTUMH eMaJie-

BUMH CcKIagkamu (puc. 3).

Puc. 3. Bursag ema-
JICBUX CKJIIQAOK Ha
KyTHIX 3ybax 600piB
Bikom Big 1 mo 20
POKIB: 371iBa — HHX-
Hiif, cipaBa — Bepx-
Hiii JTiB1 psiu.

Fig. 3. The view of
enamel loops on
molars of the beaver
from 1 to 20 years of
age: left — lower left
tow, right — upper
left row.
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BUCOTA 3y0a, MM

Puc. 4. 3MeHIICHHS 3 BIKOM
MepIIoro KyTHLOro 3y6a y 600pa:
a — 3arajbHa BHCOTa; b — BH-
COTa KOPOHKH.

Fig. 4. Decrease the first molar of
beavers with age: a— total
BiK, poKH  height; b — crown height.

T
0,5 5.5 10.5 15.5 20,5

o 15—17 pokiB 3a3BHYaii yTBOPIOIOTHCS BXKe 3 MOTIOHMX 3aMKHYTHX OCTpiBIsL. OJHOYACHO 3
UM ¥ille TOCUJICHHUH TPOIIEC CTHPAHHS €MaJIeBUX CKIIQJIOK, 3MCHIIICHHS PO3MIpiB 3aMKHYTHX OCTpi-
BIIiB, i, HAPEIIITI, HACTAE MOBHE 3HUKHEHHS BCIX OIMYKJIMX MOBEPXOHK 3yba [Lavrov 1981].

3BiCHO, 1110 3 BIKOM BHCOTa YCixX 3y0iB y 606pa, okpiM pi3iiB, 3MeHIyeThest [Borodina 1970a].
[Tpuyomy BHCOTa KOPOHKH MEPLIOr0 KYTHHOTO 3y0a B HOro BUpocTaHHs 10 ~20 pOKiB 3MEHIITYETh-
cs Ha ~77,2 %, Toxi AK HOTo 3aranbHa BUCOTA (KOPOHKA + KOpiHB) — Ha ~ 22,7 % (puc. 4). Lx piz-
HUIS TI0B 's3aHA 31 3HAYHUM KOMIIEHCATOPHUAM BIUIMBOM LEMEHTY, SIKUHM IOYMHAE BiIKIamaTHUCS y
KOpEHSIX MEPEIKYTHIX Ta KYTHIX 3y0iB 600pa 3 3 poKy *KMTTs, HE3aJeKHO BiX reorpadiqHoro pos-
TanTyBaHHS IMEBHOT MTOMYJISIIIT.

3a MerouKO0 HiMelbkux 3000riB [Piechocki & Stiefel 1977], sika Takox 6aszyBanacs Ha 10c-
JDKEHHSIX PO3BUTKY Ta (YHKIIIOHYBaHHsS 3y0OiB (Ta0i. 9), Oyino BpaxoBaHO 0araTo ocoOIHMBOCTEH
IBOTO TIpoIleCy. AJie, K BBRXAIOTh 11 aBTOPH, JUTS Kpallol TOYHOCTI IM OpakyBaJIo aHWX TPO TBa-
puH, BiK fkux OyB BiZloMHUil. 3BepTae yBary Taka 0COOJMBICTh 3HONIIYBaHHS POOOYOi MOBEPXHI KyT-
HiX: y Billi ~15 pokiB pyiHYIOThCS METII eMalli Ha BCiX KyTHIX 3y0ax i jmmie micns 18 pokiB — Ha
MIEPEIKYTHIX, Ha SIKI Y CTAPUX OCOOMH JISITa€ OCHOBHE JKyHHE HaBaHTaXKCHHSI.

Tabauus 9. BusHauennst Biky 606pa 3a po3BUTKOM Ta GyHKIioHyBaHHsAM 3y0iB [Piechocki & Stiefel 1977]
Table 9. Determination the age of beavers by the development and state of teeth [Piechocki & Stiefel 1977]

O3Haku Pizmi p4 P4 M1 M2 M3
[TouarkoBa IIpenaranbHi [penaraneui VY 5 micsanie  [Ipenatansai  Ilpenarampri Y 2 Micsmi
MiHepai3ais
. Ha Il Twxnens  Ha Il Toxnens 39 mo 11 Ha ~II Tmx- Ha~VI VY 4 micsmi
[IpopizyBanus SO
MiCSIIiB JICHb THXKJICHD

.. Ha ~II T7uxx-  Ha ~IIl tuxnens 3 10 no 14  Ha ~IV Tux- Ha ~II mi- VY 5 Micsuis

Buxin 13 menenu . .
JICHb MICSIIB JICHb CcsIb

ToBHe 3pocTaHs Ha IV tiwxness Ha VI tioxness 313 mo 17 Ha ll micsms Ha ~III mi- VYV 7 micsiiB

MicALiB cAIb

l'[gqamx pesopb- — V 7 micsiis - - - —
1i1 KopeHs
Bunananss 3y6iB — V 10-12 micawiB — - — -
3MeHIIEHHS ari- - V ~5 micsauis VY 3,5pokun YV 2,5-3,5poku VY 3,545 V3,545
KaJIbHOTO OTBOPY pOKH poku
3apocTaHHs amika- PoctyTh VY 5 micsuiB Y4,5poxu VY 3,54,0poxu Y 4,5poxku V4,5 poku
JIBHOTO OTBOPY HOCTiiTHO
C HHaIi L . . . . . i

HHIbHA PyHHAiA — VY 6-8 Micsuis 18 poxiB  bina 15 pokiB  bing 15 pokis bima 15

meTesb eMall poKiB
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Tabsuus 10. BusHaueHHs Biky 606piB 3a LIMPHHOIO Pi3iist Ta Mi>KOPOiTaIbHO MHpUHOO Yepera [Borodina 1970a]
Table 10. Determination of the age of beavers by means of incisor width and interorbital width [Borodina 1970a]

Bi 0 [uprHa BepXHBOTO Pi3L, MM MixopbiTanbHa IIUPUHA, MM
h M=£m ‘ Min ‘ Max M=£m ‘ Min ‘ Max
6-10 micsuiB 7 6,6 +0,03 6,2 7,0 23,7+0,34 23,0 25,0
1 pix 9-10 micsmiB 11 7,5+0,01 7,0 7,6 25,2 +0,26 24,0 27,0
2 poxn 6-9 micsiB 8 8,0+0,05 8,0 8,4 26,1+0,03 25,0 27,5
3 poku 611 micsuiB 9 8,1+0,06 8,0 8,5 26,6 +=0,51 24,0 28,5
4 poku 6-10 micsuis 11 8,5+ 0,001 8,5 8,7 26,9 + 0,06 258 28,1
5 pokiB 6—10 MicsmiB 11 8,6 £0,08 8,3 9,0 27,6 £0,27 26,5 29,7
6 pokiB 7 8,6 £0,14 8,5 9,7 27,8+0,28 27,0 28,8
7-9 pokiB 7 8,6 +0,13 8,0 9,0 27,3+0,41 26,0 28,8
10-14 pokis 9 8,8 +0,20 8,0 10,0 28,1+0,33 26,1 29,7
15-25 pokiB 9 9,3+0,12 8,5 9,7 28,4+0,31 27,3 29,9

Bu3snauennsn 6ixy 3a wmuupunoro pizyie. Y 3B’3Ky 3 TUM, 110 000pHU Pi3HOTO BiKy MarOTh Pi3HY
IIMPUHY Pi3IiB, 32 HAIBHOCTI Yeperna MOYKHAa BiTHOCHO IPOCTO Ta IIBUIKO BCTAHOBHUTH iXHIH BIiK
[Borodina 1970a]. Ane, Ha Hamry QyMKy, 1€ TOYHIIIE II€ MOXHA 3pOOUTH 3a JBOMA ITOKA3HUKAMH,
JIOJABIIN 10 3a3HAYEHUX AaHUX MDXOPOiITaIbHY MIMPHUHY depena (Tad:. 10).

CrpaBa B TOMY, IIIO 32 Pi3HUX HOIMIKOIKEHb (BOTHEMAJIBHI TOPaHEHHS, PO3TPU3aHHS XIDKaKaMU
TOIIO), 3yOM Ta OCHOBA Yepera 3aJIUIIAEThCS HOro HaMEHI YIIKO/KeHHIMH YaCTHHAMH. |, 1110 0co-
OJIMBO Ba)JIMBO, y OUIBIIOCTI CCaBLiB BEIMYMHA MDKOPOITAIIBHOI BiJICTaHI XapaKTepU3YEThCs MiHi-
MaJIbHOIO BapiaOeNIbHICTIO, TOOTO BOHA HaWMEHIIIE IiAJa€ThCS BIUIMBAM PI3HUX 30BHIIIHIX Ta BHYT-
pinmHiX (hakTopiB i TOMY y KOXKHIH BIKOBiM I'pYITi CCaBIiB € BIAHOCHO cTabinpbHON. Hanpuknan, y
JicocTenoBiif 30HI YKpaiHy, sika BIAPI3HAETHCS AOBOJII KOM(DOPTHUMH EKOJIOTTYHUMH YMOBAMU IS
000piB, y TOPOCMX TBAPUH IIMPUHA BEPXHBOTO PI3Ild KOJUBAEThCA ¥ Mexkax 4,45, a MikopOiTaibHa
mmpuHa Beboro — 3,87 % [Volokh 1979].

3acTOCOBYBATH 1[I0 METOJUKY TpeOa TaKUM YMHOM; Y BHUIIAJAKY 30ir'y IIMPHHH PI3L 1 MIKOPOi-
TaJbHOI ITUPUHH, Y BIIMOBIIHINA KOJOHII 3HAXOAMMO BIK JIOCIIIKYBaHOT OCOOMHHU. Y BHIAJIKY PO3-
OikHOCTI, 10 OyBae J0BOJII YacTO, OCHOBHOIO € IIMPHHA Pi3lis, a MIKOPOITAIbHY IIUPUHU ITUPUHY
yeperna BUKOPUCTOBYEMO, SIK JPYTOPSAHUNA MOKA3HUK. 3a HOTro JOMOMOTOK MM 3[IIHCHIOEMO TIEBHE
KOPHTYBaHHS, III0 JIO3BOJISIE OTPUMATH Maike TOYHHN pe3yJibTarT.

HesBakaroun Ha BHCJIOBJIIOBAHHS JIESKAX aBTOPIB MO0 MOXKJIHMBOCTI BUKOPHUCTAHHS 3a3Haue-
HOT METOJIUKHU HE JIWIIIC JIJISl BUSBIICHHS MOJIOJHAKY, a W JIJI1 BCTAHOBJICHHS BIKOBOT CTPYKTYPH TIO-
mymswii [Soloviev 1991; Steen 2015], Bce x Taku Tpeba BU3HATH 11 HEMPHIATHICTE JUIS JOCATHEHHS
3aszHauenoi metu. [Ipuaunoro mporo K.-A. Hitmre [Nitsche 2017] BBakae HacTymHe:

* y MEepIIH PiK XXUATTS 00OpEeHsATa HE MPUIMAIOTh y4acTi y 3arOTOBIII TUTKOBUX KOPMIB 1 B3araii
HE MirpU3aloTh I€PEB;

* 3JISKHO Bil BUAY JEPEBHO-YarapHUKOBUX ITOPiJ (XBOWHI UM JIUCTSHI), CIiAN Big 3y0iB pi3HUX
3a BIKOM OCOOWH Ha MOTPHU3ax MEePEKPUBAOTHCS a00 BUIHO JIHIIIE CIIAH Bifl IXHBOT IEHTPAIBHOT
YaCTHHHU;

* pi3ni 000piB HE 3aBXKIM CTOYEHI PIBHO 1 TOMY MOXKYTh 3aJIMIIATH OUTBII CIIJH, HDK iXHS pea-
JbHA IUPUHA;

* B3UMKY CIIiIH BiX 3y0iB Ha cTOBOYpax AEpeB Jy>Ke JOBIO BUTJLIAIOTH CBKHMHU, IO 3aBaXKAE
BCTaHOBJICHHIO ()aKTUYHOTO BiKY MOJIOAMX OCOOWH, SIKi, HAPUKIIA, HAllepe0JHI BECHH TOJI0-
pociiany Ha 2—3 MiCsIIi.

OxpiM TOTO, iICHYE METOIMKA Po3moAiny 000piB 3a BikoBuMH rpynamu (10 1 poxy, 1-3, moHaq
3 pOKH) Ha OCHOBI BUMIPIOBaHHS PajIiyciB 30BHIIIHBOT Ta BHYTPINIHBOT KPUBU3HH Pi3iB [TroszycsKi
1977]. Xoua BoHa He Habya 3HAYHOTO MONIMPEHHS, Y ISSKAX BHUIAKaX il MOXKHA BUKOPHCTATH JUIS
BU3HAYCHHs BiKY TBapUH, HAIIPHKJIA[], 32 AJIC0300JI0T YHUMHU apTe(akTaMu TOLIO.
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Buznauyenns Biky 3a posmipaMu 0aKyJiromMa

B cepenuni XX ct. amepukancekuii gocmiaauk K. ®@paiini [Friley 1949] Bukopucras s Bu-
3HAYEHHsI BIKY CaMIliB KaHaJIChKOTo 600pa i3 mTary MiuuraH Taki MOKa3HUKH, SK JIOBKHHA Ta Maca
Oakymoma (0S penis). TpuBanuii yac Ha Horo MyOJIiKalio MaIo 3BepTal yBard, a MEHi BOHA B3ara-
ni O6yna HeBigoMa. Y 1973-1976 pp., mix 4ac BUBUYEHHSI €KOJIOTiT XyTPOBUX 3BipiB BOJHOIO KOMILIE-
KCY, aBTOP O3HaHOMHMBCS 3 TIX0JaMH IIbOTO JOCIIIHUKA 1 CITpOoOyBaB BU3HAUMTH BiK caMIliB 600pa
3 Oaceliny Cepemnboro J[Hinpa 3a po3Mipamu Ta Macoro Oakynatoma. Ha kanb, MeHI BIanocs 10Ci-
JUTU HE3HAuHY KUIBKICTh MaTepiamy (N = 16), mo 103BOJsIE JHIIE KOHCTATYBAaTH PO 3POCTAHHS
HOT0 NMHIMHKUX Ta BATOBUX XaPaKTEPUCTHK 3 BIKOM.

3a HamUMU JaHUMU, TOBXKHHA 1 Maca OakylroMa HalOUIbIe 3pocTaroTh A0 10-piyHOro BIKY
(puc. 5), o 103BOJIAE PO3AUIMTU caMLiB 600pa Ha MeBHi BikoBi rpymnu. [1oTiM mpouecu 3pocTaHHs
Ii€1 KICTKU CYTTEBO YIOBUIBLHIOIOTHLCS, X04Ya i TPUBAIOTh YIIPOIOBK BCHOTO JKUTTS.

3a JI. C. JIaBpoBumM (1981), y camuiB 606pa po3mip (moexkuna X giamerp) OakyimoMa y Bimi 1—
10 mHiB cTaHOBUTH 8 X 1 MM; 1-4 wmicsimi — 13 X 1; 9—11 micsmiB — 17 X 2; 1 pik — 22 X 2; nBa
poku — 27 X 3; mopocna ocoorna — 31 X 3 mMm.

HesBaxkaroun Ha BeIMKY KUIBKICTh JOCHIIKEHUX caMiliB (N = 71), BUAHO, 10 IIUTOBAHHUI Bue-
HUIl HE HA/IaBaB BAXJIMBOTO 3HAYEHHS 3a3HAYCHOMY MeTOAy. BiH, 3a HAasBHOCTI TBapHH, BIiK SIKHX
OyB BiJOMHUH, HE 3Ba)KyBaB 0aKyJIOMIB 1 HE BUKOPUCTOBYBAB IITAHTEHIIUPKYJb AJIsl IXHBOTO BUMi-
proBaHHs 3 TouHicTIO 10 0,1 MM, sK 1€ Majio 61 OyTu. TUM He MEHII, JOBKHUHA 3a3HAYEHOI KICTKH Y
TBapuH BOPOHE3bKOT MOIMYJIAIIT BIAOBITHOTO BiKy OJM3bKa O Takol y ocoOuH 3 Oaceitny J[Himpa
(tabm. 11). 3romoM g0 momiOHUX AOCHiHKeHb qomyunBcs a-p P. ITixouki [Piechocki 1986], sikuii Ha
3HAYHO OULTBIIIOMY MaTepialli, Hixk MU, Bu3Ha4uB Bik 107 600piB 3 Oaceitny EnnOu. 3a oro qannmu,
Maca OakysroMa HIMEIBKHX TBapUH CYTTEBO INEPEBAXKAE TaKy y TBApHH 3 YKpaiHH, MO MOXKe OyTH
HACJIIKOM TeHETHYHOI CBOEpimHOCTI ensbcrkoro 606pa (C. fiber albicus Matschie, 1907) i Biamosi-
nHoi reorpadiunoi minnuBocti [Heidecke et al. 2009].

BuszHaueHHs BiKy 32 IIAPYBaTICTIO ICHTHHY Y HEMEHTY

Y 600pa pivHi IIapy BUIHO B IEMEHTI Ha MO3JIOBXHIX aHILTi(haX KyTHIX 3y0iB. [HOAI momaTKoB1
JiHi{ 3aBaXal0Th BUIIEHHIO OCHOBHUX. [lepi 2—-3 piuyHMX m1apH, sSKi yTBOPIOIOTHCS JIMIIE B O1UHUX
YaCTHHAX KOPEHS, TOHKI 1 MaJIo TOMITHi, TOMY BiK MOJIOJIMX OCOOMH BU3HAYAIOTh 32 CTAHOM MOPOXK-
HUHY TYJIBIIH, a 3 TPETHOTO0 POKY — 3a KUIBKICTIO PIYHHX IIAPiB IIEMEHTY, 0 ()OPMYIOTHCS IO BCIi
NOBEpXHI KOpeHsA. 3a HeOoOXiTHOCTI MOXKHAa BHUKOPHCTOBYBATH DiuHI INAapH KiCTKOBOi TKaHHHU
[Klevezal 2007], sixi mobpe BuaHO Ha 3abapBIEHMX 3pi3aX HIKHBOI IIENCNMH Yy IIIYHIA CTIHII 3a
OCTaHHIM KyTHIM 3y0oM (pHuc. 6).

3aranom JIiHil pOCTY MOJISIPHOTO IIEMEHTY BUSBUIIUCS TOYHUM IHCTPYMEHTOM JUIsS BU3HAYCHHS
BiIKy €Bpasiiickkoro 606pa. Jlis 1[boro TpeTiid 4u YeTBepTHH KyTHI 3yOHM HEoOXiJHO po3pi3aTh Ha-
BITUT B370BXK 1 Bimuuti¢yBatu. [licis mboro mopivHi MIapu MEMEHTY Ha KOPEHSX 3a3HaucHHX 3yO0iB
CTaHyTh 100pe MOMITHUMH 1 X MOKHa MiApaxyBaTH.

Puc. 5. Burmsig 6akymoma y 606pa: @ — 57 micsiuis; b — 1-2; ¢ — 3-4; d — 5-6; e — 7-10; f < 10 poxkis.
Fig. 5. The baculum of the beaver: a — 5-7 months; b — 1-2; ¢ — 3-4; d — 5-6; e — 7-10; f < 10 years.
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Ta6muus 11. lunamika po3mipis 6akysroMa y eBpasiiicbkoro 6006pa BikoM
Table 11. Dynamics of baculum size in the Eurasian beaver by age

Baceiin ninpa: Ykpaina [Volokh 1979] baceiin Ens6u: ®PH [Piechocki 1986]
Bik 606piB JloBxnHa, MM Ma.K CHMAIIbHIH Maca, mr Bik 600piB Maca, mr
Jiamerp, MM
5-7 Micauis 14,3-15,3 2,1-2,3 21-24 0-5 Micauis 16-28
1-2 poku 26,3-28,2 4,2-58 142-199 6—12 wmicsii 36-100
3—4 poku 28,7-28,8 6,0-6,1 234-260 12-16 micsiuiB 95-195
5-6 pokiB 29,6-30,0 6,6-6,7 270-272 17-30 micsiB 160-435
7-10 pokiB 31,7-32,4 8,0-8,1 391-493 3-7 pokiB 290-465
>10 pokiB 33,9 8,9 530 7-12 poxkiB 350-570
- - - - > 12 pokiB 385-550

Puc. 6. Tlonepeunuii po3pi3
HIDKHBOI mmenenu 600pa: niHil
CKJICIOBaHHS y IeMeHTi ((dak-
TUYHUH Bik 12—13 pokiB).

Fig. 6. Cross section of the
lower jaw of a beaver: bond-
ing lines in cement (actual age
12-13 years).

Puc. 7. Burnax anmutidiB kyTHBROTO 3y0a

VN (M1) y 6obpa (BifKnajeHHs LEMEHTY 3a-
% mTpuxoBaHi): @ — g0 1 poky; b — 1%; ¢ —
7 2%d—34,e—56f—7-14; g — 15~

&g h 19; h — 20-25 pokis.

Fig. 7. The view of polished sections of a molar (My)) in the beaver (cement deposits are shaded): A — up to 1 year
old;b —1* ¢ —2* d—3-4;e—5-6; f— 7-14; g — 15-19 ; h — 20-25 years.

Y 1970-Ti poku 3ampornoHOBaHa METOIMKA [TOCMEPTHOTO BU3HAUeHHs BiKy 000DIB HIIAXOM JI0-
CIIKEHHS aHILTiPy KyTHROro 3y0a (M1), fika ToJsrae y BUMipIOBaHHI BHCOTH JEHTUHO-eMaJIeBUX
neTeltb, TOBIIMHM [Iapy IIEMEHTY Ta BTopuHHOro nentuHy [Borodina 1970 a-b]. V 606pa mrap ie-
MEHTY 3'BIIIEThCA Ha JPyroMy oL B HIKHIM YacTHHI 3y0a i, 301TBIIYIOUMCE 3 BIKOM, A0 KiHIIA
JKUTTS TBAPUHU MaiiKe MOBHICTIO BUTICHSE JGHTHHO-eMaseBi metii. Ha 3—4 pori 3'sBiseThCcs BTO-
PUHHUIA ICHTHH, SIKUH 3aiiMa€e cepe/THE MOJI0KEHHS MK IIEMEHTOM 1 HIDKHBOKO YaCTHHOKO 3y0a, 1, 3a
BHKPHIITYBaHHS OCTaHHBOTO, 3aITOBHIOE OKPEMi ITUISHKU HOro kKyitHOT moBepxHi (puc. 7). Lle sBume
npoinocTpoBano pociimkenasmu b. I1. Bopucosa [Borisov 1988], 3a pe3yinbrataMu SKUX BHIHO
(Tabn. 12), mo y 600piB TPUPIYHOTO BIKY MOTrO 4YacTKa CTaHOBHUTH ~16,7 % Big BUCOTH KYTHBHOTO
3yba; 7-9-piunoro — 33,3-50,0, a y ocobun 15-20-piunoro Biky — 66,7-80,0 %.

TpuBagicTp KUTTS

3a nanumu JI. C. JlaBposa [Lavrov 1981], 600pu, fati HapOLKSHHS SKUX OyJIH BiZloMi, Y pO3II-
nimauky BopoHnesbkoro 3anosigauka mpoxwin 18 (n = 6), 19 (n=3)123,5 (n= 1) pokis.
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Tabsmus 12. 3anexHicTh MiXK BIKOM Ta TOBIIMHOIO IIEMEHTY y KYTHIX 3y6ax 606pa [Borisov 1988]
Table 12. The relationship between age and cement thickness in molars of the beaver [Borisov 1988]

Bik, poku BigHouieHHs TOBIIMHY IIapy Bik, pokn BigHoLIEHHS TOBUIMHH IIApy
[IEMEHTY JI0 BHCOTH 3y0a LEMEHTY JI0 BHCOTH 3y0a

3 1/6 7-9 1/3-1/2

4 1/5-1/4 10-14 1/2-2/3

5-6 1/5-1/3 15-20 2/3-4/5

VY npupoaHux yMoBax Ha Tepuropii Kanaau nobysamu tBapuH, sskuM BumoBHmiIoch 20 [Novak
1976], a na tepuropii Mopmosii (Pd®) — 18-25 pokis [Borodina 1970a]. MakcumMasbsHa TPHBAITICTh
KHUTTS €NBOCBKOTO 000pa TaKoK CTAaHOBUTH OJHM3BKO 18 pOKIB, OCKUIBKH y IBOMY Billi Ha 3ybax
HalcTapilmx OCOOMH eMalieBO-ICHTUHOBI cKiaaku Oynu croueHi Ha 75 % [Piechocki & Stiefel
1977]. 3a maummu iHmux gocaigaukis [Diakov 1975], y mpupozi BoHa Moke csiraT 25 pokiB, xoda
TaKa 3HaYHA TPUBAJICTB XKHUTTA Y Maibke 06e33y00i TBApUHU BUIAETHCS HAM CYMHIBHOIO.

TMopsiku

Benuky momomory mizx 4ac mpoBeAeHHS JOCiKeHb 0600pa MeHi HanaBaB B. Tomka, konumHii ctyaeHT YepkacbKoro
Jep>KaBHOTO MEaroriyHOTO iHCTUTYTY, KU OpaB ydacTh Yy MOJBOBHX Ta KaMepalbHUX pobortax. [[yxe KOpHUCHOIO
Oyma cmiBnpans i3 I'. Capaxxunum Ta [. KonecHHKOBIM — HayKOBHMH CHiBpOOITHHKaMHU KOJIHUIIHEOTO YKPaiHCHKOTO
BigainzeHHs Bcecoroznoro H/II MucnuBchkoro rocmoaapetsa i 3BipiBHMNTBA iM. ipod. b. M. XKutkoBa, 3 skumu Mu
3IiMCHIOBANIM BiJUTOB TBapHH y UepkachKiit oOmacti ayst nepecenenss Ha [TontaBmuny. Oco6aMBOi MOSKK 3aCIyro-

By€ M. €BTYIIEBCHKHIA: HOTO JOPOOKH CTaIH BAKIMBUM IIAIPYHTIM ISl 6araTboX MOiX JOCIiIKCHb.

References

Borisov, B. P. 1988. On some age characteristics of European
beavers. Scientific and Technical Progress in the Practice of
Restructuring Hunting. economy: Proceedings of the scien-
tific conference. Moskva, 41-43. [In Russian]

Borodina, M. N. 1970. Age-related variability of some morpho-
logical characters of the Moksha beaver population. Pro-
ceedings of the Mordovian State Reserve. Saransk, 5: 91—
130. [In Russian]

Borodina, M. N. 1970b. Reference tables for determining the
age of Eurasian beavers. Proceedings of the Mordovian State
Reserve. Saransk, 5: 131-136. [In Russian]

Diakov, Yu. V. 1975. Beavers of the European Part of the
Soviet Union. Moskovskiy rabochiy, Smolensk, 1-480. [In
Russian]

Friley, C. E. 1949. Use of the baculum for age determination of
Michigan beaver. Journal of Mammalogy, 28 (4): 395-397.
https://doi.org/10.2307/1375362

Heidecke, D., A. Schumacher, J. Teubner, J. Teubner. 2009.
Distribution and population status of Castor fiber albicus. 5th
International Beaver Symposium, Dubingiai, Lithuania, 37.

Klevezal, G. A. 2007. Principles and Methods for Determining
the Age of Mammals. KMK, Moskva, 1-282. [In Russian]

Lavrov, L. S. 1953. Determination of age in Eurasian beavers.
Proceedings of the Voronezh Reserve, 4: 78-84. [In Russian]

Lavrov, L. S. 1981. Beavers of the Palaearctic. VVoronezh State
University, Voronezh, 1-272. [In Russian]

Nitsche, K. A. 2017. Falsche oder unsachliche Aussagen iiber
den Biber (Castor fiber et Castor canadensis). Beitrdge Jagd-
und Wildforcshung, 42: 211-227.

Novak, M. 1976. The Beaver in Ontario. Ontario Ministry of

Natural Resources. Toronto, 1-20.

Piechocki, R. 1986. Osteologische Kriterien zur Alterbeschtim-
mung des Elbbibers Castor fiber albicus. Zoologische Ab-
handlungen, Staatliches Museum fiir Tierkunde, 41: 177—
183.

Piechocki, R., A. Stiefel. 1977. Zahndurchbruch und Zahn-
wechsel beim Elbbiber, Castor fiber albicus. Anatomischer
Anzeiger, 142: 374-384.

Soloviev, V. A. 1991. Eurasian beavers of the European north-
east. Leningrad University. Leningrad, 1-298. [In Russian]
Steen, C. 2015. Gedanken zum Monitoring von Bibern Beitrige

Jagd- und Wildforcshung, 40: 211-222.

Troszyiiski, W. 1977. Changes in the form of incisors as an age
criterion for beaver (Castor fiber L.). Zoologica Poloniae, 26
(2): 167-175.

Volokh, A. M. 1979. The Eurasian beaver in the Middle Dnie-
per region and prospects for its economic use. Thesis ...
Cand. Biol. Sciences. | I. Shmalhgausen Institute of Zoology,
A.S. Ukr. SSR, Kyiv, 1-205. [In Russian]

Volokh, A. M. 1980. Morphological characteristics of beavers
from the Dnipro basin. Rodents. Materials of the V All-
Union Scientific Conference. Moskva, 55-56. [In Russian]

Volokh, A. M. 1989. An attempt to determine the age of the
European beaver in vivo using the length of the sagittal
ridge. VII All-Union Scientific Meeting on the Beaver. VVoro-
nezh, 101-103. [In Russian]

Saveliev, A. P. 2003. Biological Characteristics of Aboriginal
and Artificially Created Populations of Beavers in Eurasia
and Their Implications for Resource Management Strategies.
Kirov, 1-50. [In Russian]


https://doi.org/10.2307/1375362

Theriologia Ukrainica, 22: 63-68 (2021)
p-ISSN 2616-7379 « e-ISSN 2617-1120

DOI: 10.15407/TU2207

0
o
o
L]
-
-]
v

Ucrainiae

Theriologicae

THE INCISIVE FORAMEN AS CHARACTER IN DISTINGUISHING
MORPHOLOGICALLY SIMILAR SPECIES OF MAMMALS

Igor Zagorodniuk

Key words

morphologically similar species,
incisive foramen, interspecific
differences

doi
http://doi.org/10.15407/TU2207

Article info

submitted 29.05.2021
revised 25.07.2021
accepted 22.12.2021

Language

English, Ukrainian summary

Affiliations

National Museum of Natural
History, NAS of Ukraine (Kyiv,
Ukraine)

Correspondence

I. Zagorodniuk; National Museum
of Natural History NAS of
Ukraine, 15 Bohdan Khmelnytsky
Street, Kyiv, 01054 Ukraine;
e-mail: zoozag@ukr.net

orcid: 0000-0002-0490-8134

Abstract

An analysis of the morphology and variability of the size and shape of a key mor-
phological structure in the rostral part of the skull—the incisive foramen—has been
carried out. It is shown that incisive foramina are variable morphological struc-
tures, the features of which are group-specific (at the level of genera and families),
and in some cases also species-specific. At both these levels, the shape and size of
the incisive foramen have features that can serve as criteria for species identifica-
tion by osteological patterns. Their location is important for diagnosis because
these structures are preserved in most specimens that have suffered various kinds
of damage (e.g. in fodder residues of carnivorous mammals or in owl pellets), and
their placement in the anterior part of the bony palate as well as them being pro-
tected from the sides with rows of teeth makes these structures invulnerable to
trauma-related variation. It is shown that there is a specific structure (size, location,
and shape) of incisive foramina at the level of taxonomic groups of all ranks, from
orders to species. The analysis was performed mainly on the examples of different
groups of rodents as an order, represented by the largest number of pairs of close
species. Examples with several different groups, in particular with different pairs of
species of voles, mice, mole rats, ground squirrels, and others are considered.
Examples with differences in close pairs of species in other groups (white-toothed
shrews, polecats, roe deer, etc.) are also known. In all pairs of related species, a
pattern was found, according to which species that are restricted to steppe ecosys-
tems have the smallest incisive foramina, while species from wetland habitats have
large ones. In many cases, groups of genera and families well differ in the shape
and location of incisive foramina, and close pairs of species differ well in the size
of these structures (primarily in length), although it is important to always consider
the ontogenetic age of specimens: in young individuals, the incisive foramina are
naturally small, similar to incisive foramina in other species, which are character-
ized by small incisive foramina in general. Based on the known data on the role of
incisive foramina and the Jacobson organ in the life of mammals, hypotheses have
been considered that may explain the differences in species and genera by the
structure (size, location, and shape) of incisive foramina.
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PizueBi oTBOpH sik 03HaKa NpH Po3pi3HeHHI MOP(OJIOTiYHO OJIN3bKUX
BHUJIIB CCABIiB

Irop 3aropoaniok

Pesrome. [IpoBeneno anamiz Mop¢oorii Ta MiHIMBOCTI po3MipiB i GpopMu KIIF090BOT MOP(OIIOTIUYHOI CTPYK-
TypH B POCTPAJILHOMY BiAfini yepena — pi3leBux oTBopiB. IlokazaHo, 1o pi3leBi 0TBOPHU € MiHINBOIO MOPQO-
JIOT1YHOIO CTPYKTYPOIO, OCOOIMBOCTI SIKOi € rpynocnenudiyHUME (Ha piBHI pOIiB 1 pOAUH), @ B HU3LI BUIAAKIB
1 Bupocnermpivanmu. Ha 060x nux piBHAX— (opma 1 po3MipH pi3LEeBUX OTBOPIB MatOTh 0COOINUBOCTI, 110 MO-
XKYTh CIyTyBaTH KPUTEpiAMH 1nisl ifeHTHiKamii BUIiB 3a OCTEONOTiYHMMM 3pasKaMH. [XHe pO3TalIlyBaHHS €
Ba)XJIMBUM JJIsI TIarHOCTHKH, OCKUTBKU IIi CTPYKTYpHU 30epiraroTbesi B OLIBLIOCTI 3pa3kiB, IO 3a3HAIM THX YH
IHIIMX pyifHyBaHb (HaIp. B MOIAAX XMKUX CCaBI[B a00 B IEJIETKAaX COB) — PO3MIIIEHHS IX B IIepeAHiil yacTHHI
KICTKOBOTO ITiTHEOIHHS i 10 TIEBHOT MipH 3aXUCT 3 OOKiB 3yOHUMH psiaMH POOHTH L0 YaCTHHY POCTPYMY Helli-
JIBJIQJTHOIO TpaBMaTHYHii MiHMBOCTI. [TokasaHo, mo icHye crermdika 0ya0Bu (po3MipH, po3TamryBaHHs i ¢o-
pMa) pi3LEeBHX OTBOPIB Ha PiBHI TAKCOHOMIUHMX TPYII BCIX PaHTiB — BiJ PsIiB 0 BHIIB. AHaJi3 NPOBEICHO
MepeBaKHO Ha MPUKIAIIB Pi3HUX TPYI IPU3YHIB K PALY, IO MpeCcTaBIeHUH HAHOUIBIIOI KiIbKICTIO ap Oim-
3BKHUX BHIIB. PO3MIIHYTO NpUKITIaaM 3 KITbKOMA Pi3HUMH IpyIaMH, 30KpeMa 3 pi3HUMH NTapaMH BUAIB OIYPOBHX
(moniBKH, IIypi), MUIIEBUX (MHII, MUIIAKH), CIIMAKOBUX, BUBIPKOBHX TOLIO. BiTOMUMH TAaKOX € NPHUKIAIHA 3
BIZIMIHHOCTSIMU OJNM3BKUX Iap BUMIB y 1HIIHNX rpym (01103yOKH, TXOpHU, CapHH TOIIO). Y BCiX HMapax ONU3bKUX
BUJIIB BHUSIBJICHO 3aKOHOMIPHICTB, 3a SIKOIO BHIH, III0 OOMEKEHO IOUIMPEHI B CTENIOBUX EKOCHCTEMaX, MaloTh
HAMOLTBIIT MaJTi Pi3leBi OTBOPH, HATOMICTh BUJIM 3 BOJIOTHX OIOTOMIB — BENHKI. Y 6araTboX BUIAIKaX POAOBI i
POAMHHI TpyNH 100pe PO3pi3HAIOTECS (HOPMOIO i PO3MIIIEHHM PI3LEBUX OTBOPIB, a ONM3BKI Mapu BUIIB 100pe
PO3PI3HAIOTECS 32 po3MipaMH (HacaMIepes, TOBXKUHOI0), IPOTe TyT BaXKIMBO 3aBXKIH BPaXOBYBAaTH OHTOTEHE-
TUYHUH BiK 3pa3KiB, OCKUIBKH y MOJIOIUX OCOOHMH pi3LIEBi OTBOPU 3aKOHOMIpPHO Maili, MOZiOHI 0 pi3LeBHX
OTBOpIB IHIIMX BHUIIB, JJIA AKMX XapakTepHi Mani po3mipu incisive foramen. Ha ocHOBI BioMHX JaHHX PO
POJb Pi3LEBUX OTBOPIB 1 AIKOOCOHOBA OPraHy B JKHTTI CCaBIIB PO3IJIHYTO TIMOTE3H, IO MOKYTh MOSICHIOBATH
BIZIMIHHOCTI BUIB 1 poziB 3a OyI0BOIO (pO3MipH, pO3TalIyBaHHS i (hopMa) pi3LIEBUX OTBOPIB.

KntogoBi cnoBa: Mopdonoriuno 6IM3bKi BHIH, Pi3LIE€Bi OTBOPH, MIXXBHIOBI BiIMIHHOCTI.

Introduction

The incisive foramen (foramen incisivum) is a morphological structure, the most noticeable in
the rostral part of the skull. Its role is specific and is primarily related to the functions of the vomero-
nasal organ (VNO), also known as the Jacobson organ described in 1811, an ancient amniotic sense
organ well known in mammals [Bhatnagar & Smith 2003; Mendoza 1993]. One of the names of the
Jacobson organ is ‘water olfactory organ’ (Wassergeruchsorgan), which is located in the nasal cavity
and has access to the oral cavity through the incisors [Broman 1920]. These sensory organs in
mammals are associated with chemoreception, and especially, as shown later, with the analysis of
pheromones and the formation of sexual behaviour [Wysocki & Lepri 1991]. Due to the develop-
ment of the hard palate in mammals, this sense organ has anatomical limitations and a clear localiza-
tion: the incisive foramina are small paired openings located behind the incisors.

The practice of identifying mammalian taxa by osteological features demonstrates the im-
portance of such features as size, shape, and location of incisive foramina to determine genera and
species in many mammalian groups [e.g. Pucek 1984], including when comparing morphologically
similar species belonging to the same genus [Zagorodniuk 1991; Zagorodniuk et al. 1992; Barkaszi
2017]. In a number of cases, the usual metrics are important—the length (LFI) and width (BFI) of
incisive foramina—, which has repeatedly been discussed in detail by the author in a series of spe-
cial publications [e.g. Zagorodniuk 1993, 2004].

The purpose of this work is to analyse the diagnostic significance of incisive foramina (size,
shape, and location) in the study of differences between morphologically similar species of mam-
mals, mainly on the example of rodents of the fauna of Ukraine.
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General morphological characteristics

Incisive foramina are one of the most notable morphological characters of the rostral part of the
skull of most mammals, and due to their location they are one of the most available morphological
feature for comparison. This is a paired morphological structure, which is normally represented by
two openings in the bone of oval or other shape, usually located closer to the anterior edge of the
skull, often at the level of premolars or mid-diastema. From the incisive foramina dorsally on the
surface of the bony palate often extend two channels, which in some species (e.g. voles) extend to
the posterior edge of the palate. Along the central line is a bony septum that separates these two
openings. There are groups in which incisive foramina are very specific, such as bats, in which upper
incisors are reduced and the incisive foramina open anteriorly as a maxillary notch [Giannini &
Simmons 2007; Thier & Stefen 2020].

The incisive foramina are highly variable morphological structures (Fig. 1), the features of
which are group-specific (at the level of genera and families), and in some cases they are species-
specific. At both levels, the levels of superspecific groups and pairs of related species, the shape and
size of incisive foramina have features that can be used as morphological criteria to identify osteo-
logical materials. Their topography also makes them important for diagnosis, as these structures are
preserved in most specimens that have suffered some kind of destruction (e.g. in fodder residues of
carnivorous mammals or in owl pellets): their location in the anterior part of the hard palate and also,
to some extent, them being protected on the sides by the upper dentition makes this part of the ros-
trum essentially invulnerable to traumatic variability. Therefore, this feature is often one of the best
preserved and most accessible for analysis.

Mus spicilegus

Eptesicus lobatus Capreolus capreolus Vulpes corsac

Spalax arenarius

Fig. 1. Variants of appearance (size, position, and shape) of incisive foramina in different groups of mammals: mu-
roid (Microtus obscurus, Mus spicilegus, and Sylvaemus sylvaticus) and non-muroid rodents (Spermophilus suslicus,
Spalax arenarius), bats (Eptesicus lobatus), ungulates (Capreolus capreolus), and carnivorans (Vulpes vorsac).

Puc. 1. BapianTu 30BHIIIHBEOrO BUMIISIAY (PO3MIipH, MONOKEHHs 1 popma) pi3ieBHX OTBOPIB y Pi3HUX TPYIl CCaBIliB:
mumoBuaux (Microtus obscurus, Mus spicilegus, Sylvaemus sylvaticus) Ta memurnoBuaux rpusysis (Spermophilus
suslicus, Spalax arenarius), kaxanis (Eptesicus lobatus), paruunux (Capreolus capreolus), xmkux (Vulpes vorsac).
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Examples of differences in close species

Comparisons of craniometrical characters in a series of 12 pairs of morphologically similar spe-
cies revealed three groups of species in which the dimensions of incisive foramina are among the
five most significant®: 1) Mus musculus and M. spicilegus, 2) Sylvaemus sylvaticus and S. uralensis;
3) Microtus levis and M. arvalis—M. obscurus [Zagorodniuk 2004]. Subsequently, significant differ-
ences were found in the group of close species of ground squirrels, in which the length of incisive
foramina (LFI) is also included in the CD5 group [Zagorodniuk 2019].

Microtus (sensu lato). Voles are the first group of species considered here, for which the lead-
ing role of the size and shape of incisive foramina in the identification of close species has been
established—Microtus arvalis and M. levis [Zagorodniuk 1991 et al.]. Thus, in M. arvalis, incisive
foramina are elongated and narrow, clearly narrowed in the proximal part, while in M. levis they are
short and wide, usually almost equally wide along the entire length (Fig. 2a—b). Examples are shown
in Fig. 2; metric features were published earlier [Zagorodniuk 2004]. Similar differences were found
by the author in the pair of Microtus subterraneus—M. tatricus, but these differences are almost ex-
clusively related to the measurement of length: LFI = 3.5-4.1 mm in M. subterraneus and LFI = 4.1—
4.4 in M. tatricus. Differences between the pair of species M. arvalis—M. agrestis based on cranio-
metrical data are described by Barkaszi [2021]: the efficiency of diagnostics by the combination of
such characters as upper molars length vs incisive foramina length is shown.

Fig. 2. Incisive foramina in close species
of grey voles and wood mice, Microtus
arvalis—M. levis and Sylvaemus sylvaticus—
S. uralensis.

Puc. 2. Pi3ueBi oTBopH y OJIM3BKHX BUJIB
cipux momiBok Ta Mumakis, Microtus ar-
valis—M. levis ta Sylvaemus sylvaticus—
S. uralensis.

M. arvalis

Fig. 3. Examples of relative size and shape
of incisive foramina in pairs of close spe-
cies of mole rats and ground squirrels,
Spalax zemni-S. arenarius and Spermophi-
lus odessanus-S. suslicus.

Puc. 3. Ilpukmanu BiZHOCHOTO PO3MIpy i
dopMu pi3LEeBHX OTBOPIB Yy OJHM3BKHX
A BUJIB crimakiB i xoBpaxis, Spalax zemni—
) R\ S. arenarius Ta Spermophilus odessanus—
S. arenarius S. odessanus S. suslicus S. suslicus.

g’l

S. zemni

Fig. 4. Examples of relative size and shape
of incisive foramina in the pair of similar
species of fox Vulpes vulpes-V. corsac and
two related species of minks Mustela lut-
reola—M. vison.

Puc. 4. Ilpuknamy BiJHOCHOTO PO3MIpY i
(hopMu pi3LEBUX OTBOPIB Yy Mapi OIM3BKUX
BuaiB murreit Mus musculus—M. spicilegus
Ta y IBOX OJIM3bKUX BHIIB HOpok, Mustela
lutreola—M. vison.

/

-l mea Ta

M. musculus M. spicilegus M. lutreola M. vison

1 To the CD5 group the author includes 5 metric features having the largest values of the coefficient of divergence.
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Table 1. Dimensions of incisive foramina in samples of Microtus ex gr. ‘arvalis’ [Zagorodniuk 2007], Sylvaemus
sylvaticus—S. uralensis [Zagorodniuk 2004], and Mus musculus—M. spicilegus [Zagorodniuk 2002]

Tabnuus 1. Bumipu pisieBux otBopiB y Bubipkax Microtus ex gr. “arvalis” [Zagorodniuk 2007], Sylvaemus sylvati-
cus-S. uralensis [Zagorodniuk 2004] ta Mus musculus—M. spicilegus [Zagorodniuk 2002]

Character | ‘Maternal’ species ‘ Value, mm | ‘Daughter’ species ‘ Value, mm ‘ CD
LFI Microtus arvalis (n = 28) 4.94+0.23 levis (n=34) 4.43+0.20 2.37
BFI Microtus arvalis (n = 28) 1.27+0.10 obscurus (n = 42) 1.11+£0.09 1.68
BFI Microtus levis (n = 34) 1.30+0.10 obscurus (n = 42) 1.11+0.09 2.00
LFI Sylvaemus sylvaticus (n = 94) 5.34£0.27 uralensis (n = 92) 457 +0.26 291
BFI Sylvaemus sylvaticus (n = 94) 1.77+0.12  uralensis (n = 92) 1.51+0.11 2.26
LFI Mus musculus (n = 27) 5.07+0.32 spicilegus (n = 34) 4.61+0.32 1.40
LFI Spermophilus odessanus (h = 13) 3.07+0.33  suslicus (n =13) 2.65+0.28 1.39

Sylvaemus. All species of wood mice in the fauna of Ukraine have significant differences in the
size of incisive foramina. They are the largest in S. tauricus and S. sylvaticus. The absolute dimen-
sions of incisive foramina in these two species are rather similar, although the relative size of these
structures are much larger in S. sylvaticus, in which they clearly extend beyond the line of the anteri-
or faces of M1. In the second pair of species, S. uralensis and S. witherbyi, these foramina are small
and rounded at the ends. The most noticeable differences characterize the pair of species
S. sylvaticus-S. uralensis (Fig. 2c—d). An important coordinate in the descriptions of these features is
the line of the anterior edge of M1, which is intersected or not by the incisive foramina.

Spalax. In mole rats, an example is the pair of S. zemni-S. arenarius, in which the incisive fo-
ramina are located more proximally than the ‘rostral’ suture (suture between the intermaxillary and
maxillary bones), and their anterior edges are relatively wide and rounded; in S. arenarius, the ante-
rior edge of the incisive foramina are acute and located above this suture (Fig. 3a-b).

Spermophilus. In the pair of allospecies of ground squirrels, S. odessanus—S. suslicus, incisive
foramina are small, with weak but noticeable differentiation in size (Fig. 3c—d; Table 1).

Vulpes. Differences in the size, position, and shape of incisive foramina were found in the pair
of the red and the steppe foxes, V. vulpes—V. corsac: the incisive foramina in the latter species are
shortened, narrowed at the front, and do not reach the posterior edges of the canines (Fig. 4a-b).

Mustela. Several pairs of close species are in this group, including polecats and minks [Galvez-
Lopez et al. 2021]. Photos in Fig. 4c—d demonstrate differences between incisive foramina of the
European and American minks by size and position.

Patterns

When analysing the variability of incisive foramina in different groups of mammals, some gen-
eral patterns can be noted related to their diagnostic value, differences in close species, and ontoge-
netic growth rates. Of these, it is important to highlight the following three:

1) Incisive foramina have significant differences in size, location, and shape at the level of fami-
lies and genera, and are important characters in the identification of osteological specimens; clear
differences are usually found at the level of genera, and such features are often qualitative and can be
easily described in morphological terms (e.g. large, wide, and extended posteriorly in hares and birch
mice, short and narrow in mole rats, mole voles, and ground squirrels);

2) There are distinct differences in the size of incisive foramina in all pairs of sibling species,
especially in length and less so in width, or in the degree of development of the septum between
them; moreover, in pairs of related species, the differences are regular—in steppe species they are
the smallest, in species of wetter habitats are the largest (examples are given above);

3) Incisive foramina in the studied species have a pronounced age-related variability: in young
individuals they are short, pointed, but with age they increase markedly, which generally coincides
with the time of maturation. This has been noted before [Bal¢iauskiené¢ et al. 2015]. It is known that
the role of the VNO is especially important during maturation, and later it is lost [Meredith 1986].
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Discussion

The incisive foramina are morphological structures that actually represent a duct to the vomer-
onasal organ (VNO). Among their key functions is their role in chemical sensation and communica-
tion, in particular in the perception of pheromones and the formation of mating behaviour [Wysocki
& Lepri 1991]. In particular, as shown in experiments with mice, male VNOSs detect the pheromone
of the female primer, which subsequently causes the release of testosterone [Wysocki et al. 1983].
Obviously, such features should affect not only the interaction of sexes, but also the relationship of
related species, ensuring the protection of populations from unjustified reproductive efforts.

Based on the role of VNOs in chemical communication and differences in the morphology of
incisive foramina in close species, we can assume the important role of these structures in semiotics,
that is, in the ‘friend-foe’ recognition system. Such system is a safeguard against interspecific hy-
bridization [Kuhl 2016]. Obviously, the differences in functions and ways of its implementation are

determined by differences in the size, shape, and position of incisive foramina.

Thus, incisive foramina are an informative system of features when comparing species, and
most pairs of close species show differences in the size, position, and shape of these structures.

Acknowledgement

The author sincerely thanks colleagues who contributed to the development of this study, in particular O. Savarin and
S. Teslenko. My thanks to K. Ocheretna and T. Postawa for their advice on anatomical terminology. The reviewers
are also acknowledged for their helpful comments on the contents of the manuscript.

References

BalCiauskiené, Laima., L. BalCiauskas, V. Vitkauskas, S.
Podénas. 2015. Indoor small mammals in Lithuania: some
morphometrical, body condition, and reproductive character-
istics. Zoology and Ecology, 25 (4): 305-313. CrossRef

Barkaszi, Z. 2017. Diagnostic criteria for identification of
Microtus s. |. species (Rodentia, Arvicolidae) of the Ukraini-
an Carpathians. Vestnik zoologii, 51 (6): 471-486. CrossRef

Bhatnagar, K. P., T. D. Smith. 2003. The human vomeronasal
organ. V. An interpretation of its discovery by Ruysch, Ja-
cobson, or Koélliker, with an English translation of Kolliker
(1877). The Anatomical Record, 270B (1): 4-15. CrossRef

Broman, 1. 1920. Das Organonvomero-Nasale Jacobsoni Ein
Wassergeruchsorgan. Anatomische Hefte (Abteilung I. Heft
174), 58 (1): 143-188. CrossRef

Galvez-Lopez, E., B. Kilbourne, P. G. Cox. 2021. Cranial shape
variation in mink: Separating two highly similar species.
Journal of Anatomy, 240 (2): 210-225. CrossRef

Giannini, N. P., N. B. Simmons. 2007. The chiropteran premax-
illa: a reanalysis of morphological variation and its phyloge-
netic interpretation. American Museum Novitates, 3585: 1—
44. CrossRef

Kull, K. 2016. The biosemiotic concept of the species. Biose-
miotics, 9 (1): 61-71. CrossRef

Mendoza, A. S. 1993. Morphological studies on the rodent
main and accessory olfactory systems: the regio olfactoria
and vomeronasal organ. Annals of Anatomy, 175: 425-446.
CrossRef

Meredith, M. 1986. Vomeronasal organ removal before sexual
experience impairs male hamster mating behavior. Physiolo-
gy & Behavior, 36 (4): 737-743. CrossRef

Pucek, Z. (ed.). 1984. Klucz do oznaczania ssakéw Polski. Pan-
stwowe Wydawnictwo Naukowe, Warszawa, 1-383.

Thier, N., C. Stefen. 2020. Morphological and radiographic
studies on the skull of the straw-coloured fruit bat Eidolon

helvum (Chiroptera: Pteropodidae). Vertebrate Zoology, 70
(4): 601-613. CrossRef

Wysocki, C. J., Y. Katz, R. Bernhard. 1983. Male vomeronasal
organ mediates female-induced testosterone surges in mice.
Biology of reproduction, 28: 917-922. CrossRef

Woysocki, C. J., J. J. Lepri. 1991. Consequences of removing the
vomeronasal organ. The Journal of Steroid Biochemistry and
Molecular Biology, 39 (4B): 661-669. CrossRef

Zagorodniuk, I. V. 1991. Systematic position of Microtus brevi-
rostris (Rodentiformes): materials to the taxonomy and diag-
nostics of the "arvalis" group. Vestnik zoologii, (3): 26-35.
[In Russian]

Zagorodniuk, I. V., N. N. Vorontsov, V. N. Peskov. 1992. Tatra
vole (Terricola tatricus) in the Eastern Carpathians. Zoologi-
cheskii zhurnal, 71 (6): 96-105. [In Russian]

Zagorodniuk, 1. V. 1993. Identification of East European forms
of Sylvaemus sylvaticus (Rodentia) and their geographic oc-
currence. Vestnik zoologii, 27 (6): 37—47. [In Russian]

Zagorodniuk, 1. V. 2002. Taxonomic revision and diagnostics
of the rodent genus Mus from Eastern Europe. 2. News Bio-
sphere reserve Askania-Nova, 4: 130-140. [In Russian]

Zagorodniuk, 1. 2004. Levels of morphological differentiation
in closed species of mammals and the concept of hiatus.
Visnyk of the Lviv University. Series Biology, 38: 21-42. [In
Ukrainian]

Zagorodniuk, 1. 2007. Coordinated genetic, biogeographical
and morphological differentiation in evolutionary young spe-
cies: analysis of the group Microtus “arvalis” (Mammalia).
Reports of the National Academy of Sciences of Ukraine, (3):
175-181. [In Ukrainian]

Zagorodniuk, 1. 2019. Close non-murid rodent species in the
Ukrainian fauna: differences, biogeography, ecomorphology.
Theriologia Ukrainica, 17: 8-27. [In Ukrainian] CrossRef


http://dx.doi.org/10.1080/21658005.2015.1086098
https://doi.org/10.1515/vzoo-2017-0057
https://doi.org/10.1002/ar.b.10001
https://doi.org/10.1007/BF02033831
https://doi.org/10.1111/joa.13554
https://doi.org/10.1206/0003-%200082(2007)3585%5b1:TCPARO%5d2.0.CO;2
https://doi.org/10.1007/s12304-016-9259-2
https://doi.org/10.1016/S0940-9602(11)80110-X
https://doi.org/10.1016/0031-9384(86)90362-8
https://doi.org/10.26049/VZ70-4-2020-05
https://doi.org/10.1095/biolreprod28.4.917
https://doi.org/10.1016/0960-0760(91)90265-7
https://doi.org/10.15407/pts2019.17.008

Theriologia Ukrainica, 22: 69-79 (2021)
p-ISSN 2616-7379 « e-ISSN 2617-1120

DOI: 10.15407/TU2208

SD}12100G

v
2
£
-]
<
[
=]

=

Theriologicae

THE SIBERIAN FLYING SQUIRREL (PTEROMYS VOLANS) IN BELARUS:
DISTRIBUTION, ABUNDANCE, THREATS, AND CONSERVATION

Andrey V. Abramchuk

Key words

flying squirrel, rare fauna, distri-
bution, protection, Belarus

doi
http://doi.org/10.15407/TU2208

Article info

submitted 28.10.2021
revised 01.12.2021
accepted 23.12.2021

Language

English, Ukrainian summary

Affiliations

Brest Regional Branch of NGO
‘Ahova Ptushak Batskaoshchyny’
(Brest, Republic of Belarus)

Correspondence

A. V. Abramchuk; Brest Branch
of NGO ‘Ahova Ptushak
Batskaoshchyny’; 100-14
Leitenanta Rabtsava Street, Brest,
UNP 2010013703 Republic of
Belarus

e-mail: egretal13@mail.ru

orcid: 0000-0001-6325-8365

Abstract

The Siberian flying squirrel (Pteromys volans L.) is one of the most poorly studied
mammal species in the Belarusian fauna. In Belarus, the species inhabits the south-
western border of its distribution range. Despite a multitude of its high conserva-
tion statuses, as well as extremely scarce information on the species’ distribution
and biology in the country, no special studies on the species have been conducted.
The last reliably documented record of the flying squirrel was made more than 20
years ago, in 1996, in Viciebsk District, in the territory of Surazski forestry [Red
Data... 2015]. Other information on the state of the population, distribution of the
species, or individual registrations in Belarus for the last 20 years (1996-2017)
lacks in the literature. We found more than 100 territorial sites of the Syberian
flying squirrel in Viciebsk and Haradok districts in 2017-2020. Potential habitats
of the species in other districts of the Viciebsk and Minsk regions were also sur-
veyed. This allowed us to establish the borders of the modern distribution area of
the species in Belarus, to estimate its current population, and to study some aspects
of ecology of the species. At present, the species inhabits less than 1% of the terri-
tory of Belarus, but its density in optimal habitats is relatively high. A number of
publications, as far back as the last century, indicate a much wider distribution of
the species in the country. Therefore, it is possible to indicate a substantial shrink-
age of the species’ distribution area during the last 50-100 years. Taking into ac-
count the insignificant area of the modern distribution of the species along with the
key threats and current forest management tendencies, it is possible to assert with
certainty that in the absence of special protection measures, the flying squirrel
might soon be gone extinct in Belarus. Some of the habitats we have identified are
currently protected by land users. In addition, we have proposed a number of activ-
ities within the framework of Management Plan development necessary for its
conservation, as well as those aimed at further studying, including the possible
restoration of its historical range.
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IMoJjiryxa cubdipcska (Pteromys volans) B Bisiopyci:
MOIIUPEHHSA, ‘lI/IceJILHiCTL, 3arpo3mu 7 | oxopoHa

Amnppiii B. AOpamuyk

Pesrome. Ilomityxa cubipceka (Pteromys volans L.) — oxuH i3 HaiiMeHII BUBYCHHX BHIB cCaBLiB y dayHi
Binopyci. ¥ binopyci Buz icHye Ha miBAEHHO-3axiIHiI Mexi apeay cBOro moummpeHHs. He3Baxaioun Ha HasB-
HICTh HU3KU BHUCOKHX IPUPOTOOXOPOHHHX CTATYCIB, @ TAKOX BKpail yoory iHpopMallito mpo HOMUPEHH BULY
Ta Horo 610J0TiI0 B KpaiHi, IKUXOChH CHeLialbHUX JOCHIPKEHb 3 HOro BUBYEHHS He mpoBoawtd. OcTaHHS J0C-
TOBIpHO 33I0KyMEHTOBaHa peecTpallis MoJiTyxu Oymia 3pobiena 20 pokiB Tomy, 1996 p., y BiteGcbkomy paiioni
Ha Tepurtopii Cypaxcpkoro Jsicrociy (Uepsona kaura binopyci 2015). Inma indopmanis npo ctaH momyJsii,
HOIIUPEHHS BHIY, a00 OKpeMi 3ycTpiui 3 HUM Ha Teputopii binopyci 3a ocranni 20 poki (1996-2017) y mnite-
parypi BincyrHs. Hamu y 2017-2020 poxax Ha Teputopii BiTeOGcpkoro ta I'opomonbskoro paiioHIiB 3HaiineHO
noHaz 100 TepuTopiadbHUX IUITHOK HOMITYXH. Takok 00CTeKEHO MOTEHIIIHHI MicIsl iCHYBaHHS BHIY B IHIIHX
paiionax BireGcpkoi Ta MiHcbkoi obnacTeil. Yce 1€ 103BOJNMIO BCTAHOBUTH MEXi Cy4acHOTO apeaiy IMOIIHU-
peHHs BUAY B bijopyci, OiHUTH HOTO CydacHY YHCENBHICTh, 1 HABITH BUBYHTH JESKi ACIEKTH E€KOJIOTiI IbOTO
BuLy. B manwmii yac Bux Hacemste menme 1% Tepuropii binopyci, mpoTe #oro mMiNnkHICTh B ONTHMAIBHUX MICIIX
iCHYBaHHS BiTHOCHO BHCOKa. Y HH3LI IMyOJNiKalliif, e B MHHYJIOMY CTOJITTi, BKa3y€eThCs HA 3HAYHO LIMpILE
HOIIMPEHHS BUIY B KpaiHi. Y 3B'I3Ky 3 UM, MO>KHA TOBOPUTH PO CYTTEBE CKOPOYCHHS apeaiy MOIIMPEHHS
Buny 3a octaHHi 50—-100 pokiB. BpaxoByroun myxe He3HAuHy IUIOIIYy CYyYacCHOTO HOIIMPEHHS BHAY, a TAKOX
KJTIOYOBI 3arpo3H Ta CydacHi TeHIEHIIi BEJCHHsI JIiCOBOTO TOCIIOIaPCTBA, MOYKHA 3 YIIEBHEHICTIO CTBEPKYBATH,
1110 32 BiJICYTHOCTI CIeLiaJIbHUX 3aXO0/iB II[0J0 OXOPOHH BUTY MOJITyXa He3a0apoM MOJKe OBHICTIO 3HUKHYTH 3
tepuropii binopyci. YacTiHa BHABICHNX HAMH MICIlb iICHyBaHHS BUly HHHI BXKe ITepe/laHa I1iJ] OXOPOHY 3eMiIe-
kopucryBadam. Kpim Toro, y pamkax po3poOku Ilnany ynpasmiHHS JUIs IbOTO BHAY HAMHM 3alPONOHOBAHO HU3-
Ky 3aX0JiB, HEOOXiTHUX I HOoro 30epe eHHs, a TaKOX CIPSIMOBAHUX Ha MOJAJIbIIC BUBUCHHSA, BKIIOYAIOUH
MOYKJIUBE BITHOBJICHHS iICTOPUYHOTO apeaiy MOIIUPEHHS.

KnrodoBi cimoBa: momityxa, paputeTHa (ayHa, HOIIUPEHHs, 0XOpoHa, binopycs.
Anpeca nus 3B sa3ky: A. B. Adbpamuyk; bpectcbke obmacHe Bimminenns 'O «Axoa nrymak banpkayrau-

HWy»; By J-Ta Pabuasa, 100-14, Bpect, YHIT 2010013703 PecnyGuiika Binopyce; e-mail: egretall3@mail.ru;
orcid: 0000-0001-6325-8365

Introduction

The Siberian flying squirrel (Pteromys volans L.) is one of the most poorly studied mammal
species in Belarus. The species has a multitude of high conservation statuses: it is included into Ap-
pendix Il and Resolution No. 6 of the Bern Convention, the Red Data Book of Belarus, Red Data
Books of a number of regions of north-west Russia, including Karelia [Red Data... 2007], Mur-
mansk and Leningrad Regions [Ayrapetyants & Fokin 2002; Kataev 2003], has a status of vulnera-
ble species in Finland [Rassi et al. 2001], endangered status in Estonia, and extinct in Latvia [Timm
& Remm 2011; Shar et al. 2016].

In Belarus, the species inhabits the south-western border of its distribution range. The last relia-
bly documented record of the species was made more than 20 years ago, in Vitebsk District, in the
territory of Surazski forestry in 1996 [Red Book... 2015]. There is no information on the species’
population status, distribution, or individual observations in Belarus for the last 20 years (1996-
2017) in the literature.

In 2017-2020, we found more than 100 territorial sites of the Siberian flying squirrel in
Viciebsk and Haradok districts, we surveyed potential habitats of the species in other districts of the
Viciebsk and Minsk regions. All this allowed to establish the limits of the modern area of distribu-
tion of the species in Belarus, to estimate its current population, and to study some aspects of its
ecology. The obtained data are not exhaustive; however, it allows us to draw some conclusions on
the current status and dynamics of the species population in our country, the requirements of the
species for habitat conditions and main threats. Currently the species inhabits less than 1% of the
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territory of Belarus, although its density in optimal habitats is relatively high. Taking into account
the very small current distribution area of the species, especially compared to the area inhabited by
the species previously, as well as key threats and current trends in forestry management, in absence
of special protection measures the species might soon be gone extinct in Belarus.

The aim of this study was to establish the boundaries of the current distribution range of the Si-
berian flying squirrel (Pteromys volans) in Belarus. Additionally, we estimated the species’ popula-
tion and identified possibly favourable habitats in order to designate Areas of Special Conservation
Importance (ASCI) and ensure protection of habitats in line with national regulations as well as to
prepare a national action plan to protect the species.

Material and Methods

Despite its secretive way of life and scarcity of reliable and up-to-date information on the spe-
cies’ distribution and ecology in Belarus, the Siberian flying squirrel is a relatively easy to record
target. The species’ presence in the area can be established by the presence of characteristic excre-
ments. The methodology proposed by Skarén [Skarén 1978], is generally accepted and has been used
by different researchers [e.g. Skarén 1978; Reunanen et al. 2002]. The methodology consists of
searching for the squirrel’s characteristic droppings shaped as of dirty yellow or light yellow pellets
of about 0.5 x 0.2 cm in size (Fig. 1).

The pellets are searched for near the largest trees in the area (at least 30 cm), mainly aspen, but
also birch, spruce, and alder. The best fieldwork period (under conditions of northern Belarus) is
from late March, after the snow cover melts, to early May.

Y AR o Y % 2 - ," . ; ' "' z '--'
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Fig. 1. The Siberian flying squirrel at the hollow (night photo), characteristic faeces of the flying squirrel, Horodok-
sky and Vitebsk districts, March—April 2018-2020; a—b, photo by Denis Kitel; ¢—d, photo by the author.

Puc. 1. Tlonityxa cubipcbka Ginst aymia (HidHA 3HOMKa) Ta XapakTepHHH mociija aersird, I'oponorpkuii Ta BiteOch-
Kuii paiionn, 6epesenb—kBiTeHs 2018-2020 pp.; a—b, doro enuc Kurens; c—d, poro aBTopa.
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This is the period when litter granules are sufficiently visible and persist for a long time. In the
earlier period, the presence of snow cover makes it difficult to move and find the pellets. In the later
period, including summer, finding pellets is also difficult for a number of reasons. Firstly, the pres-
ence of a developed ground cover in most cases, and, secondly, the darker and greenish colour of the
droppings and their rapid decomposition. In autumn, the search for pellets is additionally hampered
by falling leaves. These observations were also confirmed by our research. Thus, the optimal period
to search for signs of the species’ presence in an area is rather short, lasting about 1-1.5 months un-
der conditions of northern Belarus.

The presence of the species in the studied area was detected by inspecting the stumps of the
largest aspens, alders, birches, and spruces along a pre-planned route. The routes were planned tak-
ing into account the biology and ecology of the species and using forest plantation maps. Photo and
video trapping was used to confirm the presence of the species in the identified areas. After defining
the core of the range (within Belarus), surveys were concentrated on the peripheral parts in order to
delineate the current range boundaries.

Results and Discussion

Habitats

Our observations indicate the presence of three key determinants of the species’ habitat in the
forest ecosystem under conditions of Belarus: stand age, tree species composition and completeness.
In Belarus, the flying squirrel has been observed most often in old-growth mature and ripening for-
ests (Fig. 2). The age of the stand as one of the key factors influencing the presence of the species in
an ecosystem is also evidenced in the literature [e.g. Reunanen et al. 2002a; Timm & Kiristaja 2002;
Airapetyants & Fokin 2003; Tonisson 1975; and others]. The second, equally important ecological
determinant of the species’ inhabiting an ecosystem is the species composition of the stand.

According to our observations, the flying squirrel has a clear preference for deciduous stands,
primarily aspen, but also alder and birch. These may include coniferous forests (spruce and pine
forests) with aspen and birch, mixed deciduous forests of aspen, birch, alder, and other deciduous
species with spruce and/or pine, or mixed coniferous and deciduous forests.

The key importance of deciduous stands, in particular aspen, alder and birch, in the ecology and
biology of the species has been pointed out in several studies [Hanski 1998; Reunanen et al. 2002a;
Airapetyants & Fokin 2003; and others]. In Finland, the flying squirrel predominantly inhabits old-
growth spruce forests with aspen, birch, and alder [Reunanen et al. 2002a; and others]. In Russia and
Estonia, the typical habitats of the flying squirrel are mature coniferous forests with aspen, alder,
birch, and willow species [Timm & Kiristaja 2002; Airapetyants & Fokin 2003]. The third important
factor is stand completeness (the degree of tree canopy density). In sparse forests with tree cover of
less than 0.6, we did not observe any occurrence of the flying squirrel (Fig. 3).

Thus, the optimal habitats for the flying squirrel in Belarus are old-growth, highly complete de-
ciduous birch-aspen forests with spruce, mixed coniferous-leaved and coniferous forests with aspen
and birch. The key species in the stand determining the presence of the species in the biotope is as-
pen, to a lesser extent spruce and birch.

Distribution and abundance

The current geographic range of the species in Eurasia is confined to the boreal forest zone of
the Palaearctic stretching from Finland to Chukotka (Fig. 4).

In Europe, besides European Russia, it occurs in Finland, Estonia, and Belarus.

In Finland, although relatively common, the species is declining everywhere [Hanski et al.
2001; Hanski 2006]. Detailed population studies of the species in Finland show a decline of 20-58%
over 10-20 years [Hanski et al. 2001; Hanski 2006]. Population declines have been noted in all parts
of Finland and it is predicted that the decline will continue in the future [Hanski 2006].
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Fig. 2. Typical habitats of the Siberian flying squirrel in Belarus, Horodoksky and Vitebsk districts, March—April
2017-2020. Details: a, mossy spruce forest; b, goutweed aspen forest; ¢, wood sorrel birch forest; d—e, wood sorrel
aspen forest; f, mossy pine forest. Photo by the author.

Puc. 2. Tunosi micns icHyBaHHS MoJiTyxu B Bimopyci, Gepe3eHb-kBiTeHb, ['opononskuii Ta BireOchkuii paiioHw,
2017-2020. Merami: a, suTMHHAK MOXOBHH (ckian 3a mopogamu — 652B520C); b, ocuyHuK srinieBuil (CKiaja 3a
nopoaamu — 60C2B251+KJT); ¢, Gepe3Hsik KBaceHHIeBHii (ckias 3a nmopogamu — 6630C151); d, ocuuHHK KBaceHH-
uesuii (ckian 3a mopogamu — 7OC2B151); e, ocuuHuk KBaceHUeBuit (ckiaaza 3a nopogamu — 40C4512B; f, cocusik
MoxoBuil (cxyan 3a nopoxamu — 4C25120C25). doto aBTOpa.

Based on a three-year-long survey, the population of the species in Finland was estimated at
140 000 females [Hanski 2006]. In Latvia, the species is presumably extinct [Shar et al. 2016]. In
Estonia, 62 habitats are known and during 1980-2001 the numbers decreased by almost 50% [Timm
& Kiristaja 2002]. According to other data, there are 111 known habitats of the species in Estonia
today [Flying ... 2021]. The abundance of the species’ population in Russia is unknown. Decreasing
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trends in numbers have been recorded in both Estonia and Karelia. This is mainly due to the logging
of old-growth spruce and mixed forests.

Earlier, in the 19th century, the flying squirrel was almost ubiquitous in the territory of modern
Belarus [Semenov-Tyan-Shansky 1905]. However, yet at the beginning of the 20th century, the fly-
ing squirrel was recorded in several districts of the Viciebsk region and in the north of the Mahilot
region [Fedyushin 1929]. By the 1960s, the species’ range had reduced to a part of the territory of
Viciebsk region (Haradok, Viciebsk, Lozna, Vorsa, Potack, and Rasony) [Dorofeev 2003]. In the last
editions of the Red Data Book of Belarus [Red Data... 2004; 2015], it is specified only for Viciebsk
district [Red Data... 2004; 2015]. At present, the distribution range includes part of the territory of
two administrative districts of Viciebsk region—Viciebsk and Haradok. In general, the south-
western border of the species’ range is located in Belarus.

The southern border of the current distribution of the species in Belarus does not cross the
Kaspla River and further (downstream from the mouth of the Kaspla River)—the Western Dzvina
River. In the west, the border of the species’ range can be tentatively drawn along the M8 (E95) mo-
torway and along the eastern slopes of the Haradokskaja Upland. To the west of the M8 (E95) mo-
torway, the species was found only in one place (vicinity of the village of Tryhubcy, Viciebsk re-
gion). However, the species is not recorded further west of Tryhubcy.

Fig. 3. Examples of biotopes where we have not recorded the species: a, pine monocultures, April 2017; b—d, thin
deciduous forests (birch mires and black alder forests), Horodoksky and Vitebsk districts, April 2017; ¢, thin medi-
um-aged coniferous forests, April 2017. Photo by the author.

Puc. 3. Ilpuxnagu GioTomiB, /e MM HE 3apeecTpyBAIM MONITYXy: & — COCHOBI MOHOKYJIBTYpH, kBiTeHb 2017 p.;

b-d — pospimxeni auctsHi gicu (6epe3oBi 600Ta Ta JicH 3 YOPHOI Binbxu), ['opomoibkuii Ta BiteGehkuil paiioHH,
kBiTeHb 2017 p.; C — po3piKeHi cepeAHbOBIKOBI XBOItHI JiicH, kBiTeHb 2017 p. doTo aBTOpA.
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Fig. 4. The geographic range
of the Siberian flying squir-
rel [Siberian ... 2016].

Puc. 4. Apean mnommpeHHS
noniTyxu cubipcekoi [Sibe-
rian ... 2016].

Fig. 5. The modern range of
the Siberian flying squirrel in
Belarus: top right—overview
within the boundaries of
Belarus,  bottom—species’
range. Notes: red dots—
territorial areas identified in
2017-2020; red outline with
green fill—the modern range
of the species in Belarus (as
of 2020).

Puc. 5. Cy4acHuit apean po3HmOBCIOKEHHS MOMITyXH cubipchkoi y Binmopyci: mpaBopyd yropi — Orisig y Mexkax
KOHTYpy binopyci, BHH3y — apeai po3HMOBCIO/PKEHHsI KPYITHUM IUTaHOM. [103HaueHHs: YepBOHI TOYKH — TepuUTOpia-
TbHI JinstHKY, BusiBieHi y 2017-2020 pp.; 4epBOHHMI KOHTYp Ta 3eJieHa 3aJIMBKa — Cy4YacHMI apeain MOLIMPEHHS
Buny B binopyci (#a 2020 p.).

The results of the studies allow us to conclude that the core of the modern range of the flying
squirrel in Belarus is confined to a large, semi-intact forest area in the interfluve of the Western
Dzvina and Ausianka rivers. The species is also found in the Lova¢ River basin and in the interfluves
of the Kaspla and Western Dzvina rivers (Fig. 5).

To estimate the species’ abundance, the modern area of its habitat was determined by the con-
vex polygon method, by connecting the extreme points where the presence of the species was rec-
orded, taking into account the contour of the state border between Belarus and the Russian Federa-
tion, as well as the contours of forested areas. Thus, the total area of modern habitat of the flying
squirrel in Belarus has been estimated at about 145 000 hectares. Afterwards, in order to estimate the
number of the species, human settlements with large non-forested plots, lakes, open bogs and large
pine forests on bogs, and other territories (more than 100 ha in area) unsuitable in their biotic condi-
tions for the species’ ecology have been excluded from the range. As a result, the total area suitable
for the species’ existence within the allocated range was about 122 000 ha.
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In total, more than 120 territorial areas of the species have been identified. As a separate territo-
rial area, we took an area where the presence of the species was confirmed by finding manure pellets
in at least 3-5 localities. Individual territorial areas were defined as those located within a radius of
at least 450 m from each other. A circle with a radius of 450 m equals an area slightly larger than the
average male territory. Individual plots with a radius of 450 m within 500 m of each other were
combined into polygons, for which the total area was determined using the convex polygon method.

The species density for each polygon was then determined, as well as the density for the entire
surveyed area. The species density for the different polygons varied and ranged from 1.1 individuals
per 100 ha to 2.6 individuals per 100 ha, with an average of 1.6 individuals per 100 ha. Thus, the
minimal total population of the species can be estimated at 1350 to 1900 territorial individuals.
However, taking into account that the territorial areas of females are much smaller (about 8 ha) and
overlap with those of males, the actual number and density of the species may be much higher.

The main contemporary threats to the species in Belarus

Based on the author’s research, as well as on literature data on the biology and ecology of the
Siberian flying squirrel, the main threats to the species in Belarus under modern conditions have
been identified. The main current threats to the species in Belarus are as follows:

Habitat destruction. One of the main threats to the species is the direct destruction of natu-
ral habitats through clear-cutting. As a result, the area becomes uninhabitable for many decades. In
addition, clear-cuts also contribute to the direct mortality of the animals.

Habitat degradation. Simplification of the stand structure as a result of selective logging as
well as regeneration and shaping logging, resulting in thinning, rejuvenation of the stand, removal of
deciduous (birch, aspen) and hollow trees also ultimately results in the loss of habitat for many
years. Removal of aspen as an undesirable species and so-called undesirable trees (including dead-
wood, snow-broken trees, dying trees with trunk damage, hollows, cracks, etc.), which are important
stand elements for the species in the biotope, occurring during selective sanitary felling and so-called
rubbish clearance, also leads to a decrease in quality or loss of habitat for many years.

Habitat fragmentation. Construction of linear infrastructure such as power lines, roads, gas
pipelines (stripes of 100 metres or more in width) and clear-cuts of 100 metres or more in width cre-
ate unattainable barriers to the species’ spread and communication and as a result fragment the popu-
lation and impede the spread and dispersal of the species.

Insufficient regulations in existing protected areas. In a number of cases, within
the current distribution range of the species in Belarus, there already exist protected areas (PAS),
overlapping with the identified flying squirrel habitats. In particular, these are the nature reserve of
local significance ‘Vierchavaja Lovac',” reserves ‘Zapolski’ and prospective reserve ‘Surazski.” The
protection regime for the above listed existing reserves is set out in accordance with existing legisla-
tion, with the weakest restrictions possible. These restrictions, in particular the prohibition of clear-
cutting only, do not fully ensure the preservation of the species’ habitat within these protected areas.

The modern range of the species is relatively small. The modern range of the spe-
cies occupies less than 1% of the area of Belarus. Taking into account literature data showing that
the species used to be distributed in the entire area of the country, we may indicate the catastrophic
shrinkage of the distribution range for the last 100 years. Taking into account a significant decrease
of the species population (at least for the last several decades) in other countries and regions of Eu-
rope (e.g. Finland, Estonia, and Karelia) it is possible to assume similar tendencies in our country.

Conservation measures for the species in Belarus

With the management-planning framework, a set of conservation measures was proposed to
raise the conservation status of the species, both to ensure more effective protection within the exist-
ing protected areas and to implement more effective protection of habitats outside the protected are-
as, as well as the protection of the country’s population of flying squirrels as a whole. The most im-
portant activities include the following:
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Raising of the national conservation status of the species. Taking into account the
catastrophic reduction of the species’ range in Belarus over the last 100 years as well as the signifi-
cant population decline of the species (at least for the last few decades) in other countries and re-
gions of Europe (Finland, Estonia, and Karelia) it is recommended to revise the species’ status by
raising it to Category Il (EN). Category Il (EN) includes taxa that are not currently directly threat-
ened by extinction within the country, but they have an unfavourable international or European con-
servation status, low population number, a trend towards a steady decline in population and/or range,
and a predicted status deterioration in the near future.

Adjustment of the protection regime of existing and/or proposed protected ar-
eas, as well as their boundaries. As discussed above, the current protection regime of the
existing PAs in which the squirrel occurs does not ensure that the habitats of the species are con-
served. At the same time, the current legislation makes it possible to adapt the existing protected area
regime to the necessary requirements for the protection of the species that inhabit these protected
areas. This is a logical and necessary condition for the effective fulfilment of the conservation objec-
tives of such areas. In a number of cases, species habitats have been identified in the vicinity of ex-
isting or prospective PAs and/or ASCls. It is appropriate to adjust the boundaries of these
PAsS/ASCIs to include squirrels’ habitats currently adjoining their boundaries. These include, for
example, Zapolski reserve, prospective Surazski ASCI and others.

Update and clarification of the habitat protection requirements for the squir-
rels (TCP 17.07-01-2014 (02120)). The current protection regime set out in the TCP for flying
squirrels’ habitats cannot fully ensure effective conservation of the species. The protection regime
needs to be adjusted. In particular, restrictions should be revised on logging of key stand elements in
the habitats of the species: establishing logging restrictions for aspen and birch, establishing seasonal
restrictions for permitted cuttings, preservation of fullness of the stand of at least 0.6-0.7, etc.

Conservation designation of identified habitats. Despite some limitations in the
habitat protection requirements of the TCP, protection of identified habitats outside the protected
areas is a necessary and important measure for the conservation of the species’ population in the
country. To date, about 70 territorial sites of the species are protected on an area of about 1500 ha,
which is certainly not sufficient for the conservation of the population of the species in the country
as a whole.

Preparation of key management plans for the conservation of the flying squir-
rel population in the protected areas. One of the most effective mechanisms for nature con-
servation, in the PAs, are their Management Plans stipulated by the national legislation. In this re-
gard, development of Management Plans for key conservation areas is a necessary measure, includ-
ing those required under the current legislation of Belarus.

Development of a local ecological network scheme. The modern range of the spe-
cies in Belarus covers an area of about 145 000 ha, which is equal to the area of a large forestry unit
or administrative district. Obviously, it is not feasible to introduce restrictions necessary for the con-
servation of the species over such a large area. On the other hand, it is also clear that preservation of
isolated habitats or even larger populations of the species within PAs without the necessary ecologi-
cal corridors would not be effective in preserving the population as a whole. It is therefore necessary
to develop and implement a local ecological network to ensure that large populations of the species
(e.g. within the protected areas) are linked to each other and to individual habitats or habitat concen-
trations outside the protected areas, and to enable communication and dispersal of the species both
within and outside of Belarus.

Installation of artificial nesting boxes. The literature indicates that flying squirrels are
quite active in using artificial nesting sites, both for temporary shelter and for breeding [Hanski
1998; Selonen & Mikeldinen 2017]. The making and hanging of artificial nesting sites is therefore
relevant, both to improve the ecological conditions of known habitats and to create opportunities for
the spread and dispersal of the species. This activity is especially relevant due to the fact that hun-
dreds of artificial nesting boxes are made and hung each year by forestry units according to their
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own plans. However, mostly for common species. The re-orientation of the forestry units to making
artificial nesting boxes for flying squirrels will require minimal additional funding and, at the same
time, may have a significant ecological impact.

In spite of the fact that due to our research in recent years it was possible to quite accurately es-
tablish the borders of modern distribution of the species in Belarus, as well as to study some features
of its biotopic distribution, a number of research activities focusing on the state of population and
biology of the species is still required, including:

Clarification of the distribution range of the species in Belarus. Additional re-
search is needed to clarify the boundaries of the species’ distribution, particularly in the north-west
and north-east of the country.

Conducting a census of the species to provide a more accurate estimate of the
population size. The population size presented in this publication is a preliminary estimate.
Therefore, it is important to conduct population surveys according to a standard methodology, with
an estimate of occurrence (based on findings of excrement) on 9 ha sampling plots. [Hanski 2006].

Studying the ecology and biology at the range boundary. It is of great interest to
study the ecology and biology of the flying squirrel in Belarus, at the border of its range. These stud-
ies are actual and necessary not only for successful planning and implementation of conservation
activities in Belarus, but also for the sake of successful preservation of the European population of
the species in general. It is also of interest to investigate the possibility of using artificial nesting
sites (such as birdhouses, hutches) to improve the condition of habitats and manage the population of
the species.

Study of the experience and possibility of restoring the range of the species.
Given the literature evidence that the species had a much wider distribution previously, it is appro-
priate to investigate the possibility of dispersing the species and creating new stable population
groups in suitable habitats. Active reintroduction of the species is also relevant given its very low
dispersion. An example of suitable areas for species dispersal is a large forest area with predomi-
nance of deciduous (birch, aspen) or mixed (deciduous-spruce) forests with significant presence of
aspen and birch at the border of VVor$a and Lozna forestries. These are the territories of Asintorf and
Babinavic¢y forestries, respectively. At present, flying squirrels have not been detected in these for-
estry units (surveys were conducted in 2016 and 2020). At the same time, the structure and condition
of the forests in these areas (based on the current level of knowledge) are quite consistent with the
requirements of the species. In addition, a large proportion of these forest areas, including the forests
most suitable for the flying squirrels’ habitat, already have various nature protection statuses. Firstly,
it guarantees the preservation of the environment favourable to the species. Secondly, it will not lead
to additional restrictions on forest management in the designated forest areas. Besides, suitable habi-
tats for the species, where the species was not detected by us in 2016-2020, exist in the Tata¢ynski
and Viciebski forestries in the north-east of Belarus, as well as in the north-west (Vierchniadzvinski,
Rasonski, Potacki, Dretufiski, and Sumilinski forestries).

Development of a monitoring scheme, including monitoring aimed at assessing the
status of the species’ population groups and the effectiveness of conservation measures, including
verification of habitat status and control of compliance with established forest management re-
strictions in habitats transferred to land users for protection.

Conclusion

At present, the distribution range of the Siberian flying squirrel in Belarus includes, partly, the
territory of two administrative districts—Viciebsk and Haradok, Viciebsk region. The southern bor-
der of the modern range of the species does not cross the river Kaspla and further (downstream from
the mouth of the river Kaspla) the river Western DzZvina. In the west, the border of the range can be
tentatively drawn along the M8 (E95) motorway, west of which the occurrence of the species is
found only in one place (vicinity of the village Tryhubcy, Viciebsk region). However, the species is
not recorded further westwards (from Tryhubcy) (see: Fig. 5).
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Habitats of the species are also found in the adjacent territories of the Smalensk region, in par-
ticular in the vicinity of the village Isacenki, Vieliz district, Smalensk region. The total minimum
number of the species can be estimated at 1350-1900 territorial individuals.

The most significant threats to the species are forestry activities. For successful conservation of
the Belarusian population group of the species it is necessary to implement a number of measures to
ensure conservation of all identified habitats with a complete ban on forestry activities, to identify
and ensure conservation of unknown habitats, etc. In addition, to ensure the long-term conservation
of the species and the possibility of its dispersal it is necessary to develop and create a local ecologi-
cal network within the current range of the species in Belarus, as well as its integration into the na-
tional ecological network. This local ecological network should combine core areas—areas with the
highest concentration of habitats of the species and with a complete ban on forestry activities, and
ecological corridors with appropriate parameters and a sparing regime of forest use, providing con-
nection with the network cores, as well as opportunities for external (outside the current distribution
range) migration and dispersal of the species.

It is important to further study the biology and ecology of the species in more detail and to plan
measures to restore the species’ distribution range by first creating 3-5 local population groups in
the most suitable habitats in northern Belarus, and also to develop measures to monitor the popula-
tion status and the effectiveness of conservation measures.
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Abstract

Concluding data on distribution limits of small mammals that have isolated geo-
graphic ranges in the montane forest zone of the Crimean Peninsula are presented.
The analysis is based on data collected for forty years of mammal research in the
Crimea, with a total sampling effort of 600 000 trap-nights and more than 63 000
trapped specimens of small mammals. The article considers the geographic range
of two insectivore species of the family Soricidae (Neomys anomalus and Sorex
pusillus) and three rodent species that belong to the families Muridae (Sylvaemus
tauricus and S. uralensis) and Cricetidae (Microtus obscurus). These are forest-
dwelling species that find food, shelter and other favourable conditions necessary
for full and permanent existence of their populations in forest communities. This
group of Micromammalia is of the greatest interest from the viewpoint of zoogeog-
raphy and evolution since they have been geographically isolated from their main
range for thousands of years. Their gene pool therefore preserved both ancestral
genetic material and new alleles that have been amassed during the entire period of
isolation and have been filtered by natural selection. Range boundaries of these
species have been affected by various environmental components that have been
acting as main limiting factors. These are hydroclimatic factors (humidity and
moisture that determine meso- and microclimatic parameters of biotopes), floristic
factors (dominating flora composition that determine trophic and topic features of
local animal populations), and landscape and edaphic factors. Neomys anomalus
and Sorex pusillus are stenotopic and hygrophilous species that inhabit the wettest
biotopes of mountain forests of the Crimea thus they have the smallest geographic
ranges. The geographic range of Sylvaemus tauricus is wider and is related to the
distribution of oak-beach forests. The species Sylvaemus uralensis and Microtus
obscurus are the most eurytopic and their geographic range expands even to the
Crimean Lowland in a north-eastern direction. Natural and climatic conditions that
are present in the montane and piedmont zones are optimal for the species S. ura-
lensis and M. obscurus, which are thus abundant and dominating here among small
mammals.
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Meski mnomupeHHs ripcbKOJIICOBUX BU/IB APiOHUX cCaBIiB
(Eulipotyphla, Rodentia) y Kpumy

Irop €Bcrad’en

Pesrome. HaBeneHo mizcyMKoBi faHi o Mekax reorpadidHnx apeaiiB IpiOHHMX CcaBIiB, SKi MAIOTh 130J150-
BaHi apeaju B ripcbkoticoBiii 30Hi Kpumcbkoro miBoctpoBa. B ocHOBI aHami3y nexarts aani 3a 40-pidnuii nepi-
o[ BUBUCHHs (hayHH ccaBLiB Ha Teputopii Kpumy. 3a ueit yac BimnpansoBano 6inbiie 600 Trc. macTko-HOYeH i
BiJJIOBTICHO Oinble 63 THC. OpiOHUX ccaBLiB. B crarTi po3misHyTi apeanu OBOX BUAIB Insectivora, poauHu
Soricidae: Neomys anomalus i Sorex pusillus, Ta Tppox BuuiB rpusyHis (psx Rodentia): Sylvaemus tauricus,
S. uralensis (Muridae) ta Microtus obscurus (Cricetidae). i Buzi qpi6HuX CCcaBLiB 1O COCOOY KHUTTS € JIiCO-
BHUMHU MENIKAHIISIMH, SIKi B JIICOBHX TOBapUCTBaX 3HAXOAATH c0Ol 1)Ky, YKPHUTTS Ta IHIII CIPHUATINBI YMOBHU IJIS
MOBHOIIIHHOTO Ta TOCTIHHOTO icHyBaHHA 1X momyiinii. L{s rpyma Micromammalia mpeacTaBisie HanOinbIIniz
iHTEpecC 3 TOUKHU 30py 300reorpadii Ta eBOJIOLI], TaK K caMe BOHHU € TeorpadivHIMH 130JIITaMH Bil OCHOBHOT'O
apeajy MpoTAroM THCSUYONiTh. ToMy B iX momyssimiiHOMY reHo(OH/II 30eperiucs sK IPeIKOBi FTeHeTHYHI MaTe-
piany, Tak i 3'IBHIIMCA HOBi T€HHI XapaKTEPUCTHUKH, HAKOMTMYCHHS SIKUX HIIUTO BeCh MepioA 130Jsimii 1 GimeTpy-
Basiocs MpUpoIHUM Bindopom. Ha dopmyBaHHS Mex iXHIX reorpadiuHux apeaniB BU3HAYaJbHUI BIUIMB HaJa-
I0Th Pi3HI KOMIIOHEHTH CEpEeAOBHINA, SKi BHCTYIAIOTh B POJI OCHOBHHX JiMiTyrouux ¢akrtopis. Lle, mepmr 3a
BCE, — TIAPOKIIMAaTHYHI (aKTopu (BOJOTICTH MOBITPS i IPYHTY, IO BU3HAYAIOTH ME30- 1 MIKPOKJIIMAaTHYHI Ta-
pameTpu 0i0ToMiB); (IIOpHCTHYHI GakTOpH (TOMiHYIOUHIA CKiTal GIopH, Mo 3a0e3meuye OCHOBHI )KUTTEBI BiI-
paBJIEHHS MEIIKAIOUNX B HUX MOIMYJIIIIH TBapuH, SIK TPOPIYHMX, TaK i TONIYHMX); TaHmadTHI Ta exadivni pa-
ktopu. Buzu Neomys anomalus Ta Sorex pusillus — creno6ionTHi rirpodinu, siki HacensoTh HalBooTiIIi Gio-
TOIMM B Jiicax Tipcekoro Kpumy, ToMy BOHH MaiOTh HaiiMeHnn reorpadiuni apeamd. Apean Bumy Sylvaemus
tauricus mmpmmi, i BiH IpUB’A3aHKUIM 0 PO3IMOBCIOKEHHS 1y00B0O-0yKoBHUX JiciB. Bumau Sylvaemus uralensis
u Microtus obscurus — Haii6inbur eBprOIOHTHI BH/IH, apealld IKMX BUXOSTh HABITH HA TEPUTOPiI0 PiIBHHHHOTO
Kpumy B miBHIUHO-cXigHOMY HanmpsaMKy. [IpupoaHO-KIiMaTHYHI YMOBH, SIKi iICHYIOTb SIK B TIPCBKill, TaK i B mme-
peAripHiil IPUPOIHKX 30HAX, ONTUMANBHI 1uist BUAiB S. uralensis u M. obscurus, Tomy TyT 11 BHIM € (OHOBUMH
JIOMIHYIOYHMH BUIaMH cepel IPiOHUX CCABIIB.

KntogoBi cnoBa: ¢ayna, npiOHi ccaBii, TpU3yHH, 3eMIICpUIKH, apeann, Kpum.

Introduction

Yet in the 19th century, the very first zoologists who had started to study the nature of the Cri-
mea [Pallas 1831; Nordmann 1840; Koeppen 1883] paid attention to the specifics of the local fauna,
which had differed in many aspects from faunas of adjacent territories. Primarily it was the sharp
heterogeneity between faunas of the Crimean steppe and the Crimean Mountains. In terms of zooge-
ography, the Crimean steppe represents a slightly impoverished district of the steppe province of the
Euro-Siberian region of the Palaearctic, whereas the Crimean Mountains harbour a montane forest
fauna, which is close to the fauna of the Mediterranean south such as Transcaucasia, the Balkans,
Syria, and the Aegean Islands [Puzanov 1949].

The montane forest zone of the Crimean Peninsula represents a peculiar ‘island’ harbouring
populations of various mammal species that have been existing in isolation for thousands of years
and hundreds of kilometres far from the main part of their geographic range [Puzanov 1938]. The
role of isolating barriers for populations of Crimean mammals is played by the sea and open steppe
and semi-desert areas [Evstafiev 2010]. These sites are characterized by the absence of woody vege-
tation and arid summer climate.

Due to the centuries of isolation, the gene pool of populations of montane forest species has
changed under the influence of evolutionary factors. Since exchange of genetic material with indi-
viduals from other, mainland populations did not occur, their gene pool has become particularly
unique, which is yet to be studied. The distribution of all montane forest species of small mammals
within the zone of mountain forests is mosaic, though continuous in general, and range boundaries
are identical from the side of the Crimean southern coast.
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In the north, however, from the side of the Crimean steppe, range boundaries of montane forest
species vary. They are determined by the heterogeneity of the Crimean foothills, which represent a
wide transitional zone between montane meadows and forests and lowland steppe communities, as
well as by differences in the level of preference of montane forest species of various habitat types.

But how far north can montane forest species of small mammals disperse to the forest steppe
and steppe zones and what factors act as ecological barriers to range expansion beyond the territory
of the Crimean Mountains?

Material and Methods

General geographic features of the studied region and the materials and methods used were de-
scribed earlier [Evstafiev 2015]. The present work is based on materials collected during epizooti-
ological expeditions in the territory of the Crimean Peninsula by zoologists of the Crimean Anti-
Plague Station and of the Department of Especially Dangerous Infections of the Crimean Republican
Sanitary and Epidemiological Station.

Standard and widely accepted methods of census and trapping of small mammals were used
[Kucheruk 1952; Kucheruk & Korenberg 1964; Popov 1967; Karaseva & Telitsyna 1996]. The sam-
pling effort for the entire research period was 600 000 trap-nights and more than 63 000 specimens
of small mammals were collected. Primary data have been amassed in electronic spreadsheets using
Microsoft Excel [Evstafiev 2017].

Maps of geographic ranges of species were prepared in Quantum GIS v.1.7.4. using spreadsheet
data on trappings of small mammals. Each trapping locality of small mammals is a site of around
2 km in diameter with various types of habitats. Within each locality, trapping has been carried out
for the past 40 years for 1-3 to 1015 times in various years and seasons.

Maps presented in this article show the territories through which runs the northern ‘forest steppe
boundary” of geographic ranges of species considered. In Fig. 1, main trapping localities are shown
only within the area of the northern boundary of distribution of the considered forest-dwelling spe-
cies of insectivores and rodents.
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Fig. 1. Trapping localities of small mammals for the last 40 years. The red line outlines the boundaries of the moun-
tain forest zone of the Crimea: the descriptions of species ranges in this article refer to the periphery of this zone.

Puc. 1. Toukn Bijut0BY ApiOHUX cCaBIiB MPOTATOM ocTaHHIX 40 pokiB. UepBoHA JIiHIS OKPECITIOE MEXIi TipChKOIICO-
BOi 30HK KpuMmy: omucH BUIOBUX apealiB y Liil CTAaTTi CTOCYIOThCs nepudepil miei 30Hu.
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Trapping localities (there are too many of them) related to the montane forest zone of the Cri-
mea (indicated with a red line in Fig. 1), where the species considered have a continuous range, are
not shown in Fig. 1. At a first approximation, the boundary of the montane forest zone corresponds
to the hypsometric level of 250-300 m a.s.l.

In Fig. 1 and on maps showing range boundaries of montane forest species (Figs 2-6), the
boundary between the steppe and piedmont zones is indicated by a thin brown dashed line (after
[Andrienko et al. 1977]). At a first approximation, this line runs through the settlements Kacha—
Viline—Hvardiiske—Annivka—Naidonivka—Prudy—2Zolote Pole—Feodosia.  Its  hypsometric
value ranges from around 40 m a.s.l. in coastal areas (Kacha, Feodosia) to almost 140 m in the cen-
tral part of the piedmont zone (Hvardiiske).

A review of geographic range limits of isolated species

Family Soricidae Fischer, 1817

Both species of the family found in the Crimea—the Caucasian pygmy shrew (Sorex pusillus)
and the Mediterranean water shrew (Neomys anomalus)—are stenotopic and have the most restricted
geographic range in the Crimean Mountains.

Mediterranean water shrew (Neomys anomalus)

The Mediterranean water shrew is a rare species throuout its range (southern and central West
Europe and north-west Ukraine) and it is represented in the Crimea by the subspecies Neomys
anomalus mokrzeckii Martino, 1917.

In general, the species’ biology has been studied insufficiently [Flint et al. 1970; Evstafiev
2016]. In the Crimea, the Mediterranean water shrew has been found exclusively in the mountainous
part of the peninsula and it does not occur below 400-500 m a.s.l. The abundance of the Mediterra-
nean water shrew in the Crimea has remained low, and a total of 11 specimens have been caught for
the entire period of research.

Since the number of record localities of the species is very low, here we present all known lo-
calities not only the marginal ones. In particular, the Mediterranean water shrew was caught in the
southern, mountainous part of Bilohirsk (Balanov Reservoir), Simferopol, and Bakhchysarai raions,
as well as in the territory of Alushta Raion (near the sources of the Kacha and Chorna rivers, which
are located on protected areas) at a height of 300 to 600-800 m a.s.l. In addition, the species was
recorded (corpses of dead animals) near Velyka Yalta and in Sudak Raion (Fig. 2).

Mediterranean water shrews were caught in the years very unevenly. The first two individuals
were trapped in July 1987 on a single trap-line in Bakhchysarai Raion. The next time Mediterranean
water shrews were caught was eleven years after the first record: two specimens in 1998 and another
two in 1999 in Bakhchysarai and Simferopol raions. The latest known specimen was also trapped in
Bakhchysarai Raion in 2008.

The obtained data allows suggesting that the main range of the Mediterranean water shrew is
restricted to forested areas of the central and western parts of the Crimean Mountains, which are
located in the territory of Bakhchysarai, Simferopol, Bilohirsk, and Alushta raions. It can also be
suggested that the species occurs in hardly accessible areas of the eastern Crimean Mountains, from
the central part of Bilohirsk Raion to Sudak Raion to the east, which can be confirmed by a record of
the species near the village of Shchebetovka.

The analysis of rather scarce data on the abundance and distribution of the Mediterranean water
shrew shows that the species’ range covers forest habitats with the highest level of moisture along
banks of permanent or temporary bodies of water (mainly mountain streams).

Caucasian pygmy shrew (Sorex pusillus)

In the Crimea, the Caucasian pygmy shrew forms an isolated population that is clearly separat-
ed from the species Sorex minutus, which is widely distributed in the Palaearctic [Dolgov 1985].
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Igor Evstafiev

Fig. 2. The Mediterranean
water  shrew  (Neomys
anomalus) in the Crimea:
circles — all record locali-
ties of the species; red bold
dashed line — the sup-
posed northern edge of the
species’ range in the mon-
tane forest zone.

Puc. 2. Psconibkka Maina
(Neomys anomalus) B
Kpumy: Toukm — Bci Mic-
O BIAJIOBY PSICOHIXKOK;
YyepBOHa (KUpHA) IIyHK-
TUpHA JiHIT — 1MOBipHa
IiBHIYHA MeXa apeayry BH-
Iy ¥ TIpCBKOJIIICOBIH 30Hi.

Fig. 3. The Caucasian

pygmy  shrew  (Sorex
pusillus) in the Crimea:
circles — the most

northern and northwestern
record localities of the
species; red dashed line —
the supposed northern edge
of the species’ range in the
montane forest zone.

Puc. 3. Miguus noHTHYHA
(Sorex pusillus) 8 Kpumy:
TOYKHM — HaWOIIbII IMiBHI-
yhgi Ta NiBHIYHO-3aXigHl
MICIIS BiIJIOBY; YepBOHA
MYHKTUPHA JIiHiS — IMOBI-
pHa MiBHIYHA Meka apeary
y TipCBKOJIICOBIi1 30Hi.

Research on shrews of the Crimea allowed S. Dahl [Dahl 1931] to consider them as Sorex
minutus gmelini Pallas, 1811. However ‘Sorex gmelini’ (Pallas, 1811) is identical to S. pusillus
Gmelin, 1774, not to S. minutus, and thus the name ‘Sorex (minutus) dahli Zagorodniuk® [Zago-
rodniuk 1996] was proposed for the Crimean shrew, which is completely isolated from the continen-
tal form. The word ‘minutus’ here denotes a group of species not a particular species, for which it
was proposed to consider the Caucasian S. pusillus [Zagorodniuk 1996: 59], also known as ‘S. vol-
nuchini Ognev, 1922.” The latter is also supported by molecular data [Vega et al. 2020]. The species

has been known in the Crimea since the Pliocene [Dulitsky 2001].

The current distribution of the Caucasian pygmy shrew in the Crimea covers the zone of shibli-
ak and deciduous forests alternating with shrubberies (Fig. 3). The northern range edge of the spe-
cies in the Crimea practically coincides with the boundary between the forest and piedmont zones,

while most records of the species come from below 300 m a.s.l.

A practically isolated micropopulation of the Caucasian pygmy shrew in shibliak near the vil-
lage of Kazanky of Bakhchysarai Raion should be mentioned separately. This micropopulation has
been existing here during the entire period of research. The species’ abundance is low everywhere
and only in separate years it can slightly increase reaching 3% of catches in 100 trap-nights.
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Family Muridae Illiger, 1811

Of the representatives of this family, three species have isolated geographic ranges in the mon-
tane forest zone of the Crimea: the yellow-necked wood mouse Sylvaemus tauricus s. str. (Pallas,
1811), pygmy wood mouse Sylvaemus uralensis (Pallas, 1788) [Heptner, 1940], and black rat Rattus

rattus ruthenus Ognev et Stroganov, 1936.

Yellow-necked wood mouse (Sylvaemus tauricus)

The yellow-necked wood mouse was first described in the Crimea by Pallas based on materials
from Chersonesus (now vicinities of Sevastopol) as ‘Mus sylvaticus var. taurica’ [Pallas 1811: 168],
which later was accepted as species name for all European large forms of wood mice—Sylvaemus
tauricus (= Apodemus flavicollis auct.) [Zagorodniuk 1992]. Accordingly, the montane forest popu-
lation of this species is represented by the nominate subspecies Sylvaemus tauricus tauricus.

The yellow-necked wood mouse is a specialized granivore of woody plants (oak, beech, horn-
beam and some others), the geographic range of which in the Crimea is thus restricted to forests of

the montane forest zone of the peninsula (Fig. 4) [Evstafiev 2003, 2015a].
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Fig. 4. Northern range edge
of the yellow-necked wood

mouse  (Sylvaemus tau-
ricus) in the Crimea.
Puc. 4. [IliBHiuHa Mexa

apeaily MHUIIIAKa XOBTOIPY-
noro (Sylvaemus tauricus)
B Kpumy.

Fig. 5. Northern range
boundaries of the pygmy
wood mouse (Sylvaemus
uralensis) in the Crimea
with some details on the
northern and northwestern
directions. Numbers 1 and
2 mark isolates beyond the
main range (details in the
text).

Puc. 5. ITiBHiuHi Mexi ape-
any mumn ypanbepkoi (Syl-
vaemus uralensis) 8 Kpumy
3 JeTami3ali€lo y MiBHIY-
HOMY Ta MIBHIYHO-3aXiJIHO-
My Hanpsmkax. Luppamn 1
i 2 MO3HAYEHO 130JITH 11033
OCHOBHHM apeaioM (aeTani
y TeKCTi).
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Studies have revealed that the share of yellow-necked wood mice in woody-shrubby biotopes of
the forest zone is 35.1% of all small mammals trapped in this zone, whereas 10.3% in the foothills.
In natural herbaceous biotopes (glades, forest edge), yellow-necked wood mice made up 19.1% of
trapped small mammals in the forest zone and 5.1% in the foothills [Evstafiev 2004].

The yellow-necked wood mouse is widely distributed within its range, which can be confirmed
by the share of trap-lines on which the species was recorded. In the montane forest zone, the share of
productive trap-lines was 63.3% on woody-shrubby biotopes and 46.9% in herbaceous ones; these
numbers in the piedmont zone were 30.7% and 20.1%, respectively.

Pygmy wood mouse (Sylvaemus uralensis)

The pygmy wood mouse is represented in the Crimea by the subspecies Sylvaemus uralensis
bessleri Dahl 1929, which was described as ‘Sylvaemus sylvaticus baessleri’ based on materials
from the Crimean Mountains (‘Crimean State Reserve’: Dahl 1929]. Its distinctness has drawn the
attention of systematists many times [Heptner 1940; Zagorodniuk 1992], and in the structure of the
geographic range of this species the Crimean population clearly has a distinct position as well
[Zagorodniuk 2020].

The pygmy wood mouse is one of the most abundant small-mammal species of the montane
forest and piedmont zones of the Crimea. Its share is 29.4% of the total number of trapped small
mammals in the forest montane zone and 39.1% in the piedmont zone. In biotopes of the steppe zone
of the peninsula, the share of the species in samples does not exceed 5.3%.

The geographic range of the pygmy wood mouse covers most parts of the montane forest and
piedmont zones of the Crimea; its northern boundaries with some details on the northern and north-
western directions are shown in Fig. 5. The map shows two isolates located beyond the main range:
(1) near the villages of Vilino, Otradne, and Kochergino of Bakhchysarai Raion; and (2) record lo-
calities in the steppe zone of Kirovske Raion (blue dashed line). This species, similarly to the ‘com-
mon’ vole, enters steppe areas through forest stripes and river valleys, but does not occur north of
the valley of the Salgir River.

Black rat (Rattus rattus ruthenus)

The black rat is an autochthonous species of the Crimea and currently is the least studied and
the rarest species among small mammals of the peninsula. The distribution of the species in the Cri-
mea is restricted to the narrow strip of the southern coast. Single individuals of the black rat were
occasionally recorded only in forest and woody-shrubby biotopes, in vicinities of Velyka Yalta.

The origin of these rats is unclear. It is possible that they had arrived to the Yalta Seaport on
ships and subsequently dispersed to anthropogenic and natural biotopes of Velyka Yalta. Cases of
transportation of black rats to seaports of the Crimea (Kerch, Yalta, and Sevastopol) by merchant
ships and the subsequent settlement of animals in the port’s territory have been recorded numerous
times [Evstafiev, 2015b, 2020].

Family Cricetidae Fischer-Waldheim, 1817

Altai vole (Microtus obscurus). The vole that inhabits the montane forest south of the Crimean
Peninsula had been considered a subspecies of the common vole M. arvalis iphigeniae Heptner,
1946 [Heptner 1946; Ognev 1950]. Currently, M. obscurus is recognized as separate species, which
is represented in the territory of the Crimea by a geographically isolated subspecies M. o. iphigeniae
Heptner, 1946 [Zagorodniuk 1993].

The Altai vole is the most abundant species in the montane forest zone occurring in yaylas,
glades, trails, burnt areas, and on the forest edge. On the other hand, the species avoids continuous
deciduous forest with no herbaceous undergrowth, which is related to its feeding specifics. A total of
7870 specimens of M. obscurus were collected (64.5% in the mountains, 30.2% in the foothills, and
5.2% in the steppe); their share among all trapped small mammals was 47.2%, 25.6%, and 1.3%,
respectively.
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The species’ long-term relative abundance was 5.0, 2.6, and 0.1 individuals per 100 trap-nights.
The aggregated distribution of the species in a particular biotope can be suggested by the number of
trapped voles on one productive trap-line (100 trap-nights), which was 9.1, 6.6, and 3.9 individuals.

The geographic range of the Altai vole is rather wide and similar to that of the pygmy wood
mouse. The northern range boundary of the species in the Crimean Peninsula generally coincides
with the boundary of the piedmont zone (Fig. 6). Only in the north-eastern direction beyond the
piedmont zone the species has been found in the steppe as relative large isolates, practically in the
entire territory of Kirovske Raion and in part of Sovietskyi Raion (see circles No. 2 within the blue
dashed line in Fig. 6). The northernmost isolate of M. obscurus beyond the main range was found in
vicinities of the village of Almazne in Sovietskyi Raion.

The origin of the montane forest mammal assemblage

In order to understand how and when isolated populations of small mammals appeared in the
montane forest zone of the Crimea along with their specific complex of ectoparasites we should
consider the peninsula’s geological history.

Modern lowland and mountain landscapes of the Crimean Peninsula had formed during the Ne-
ogene period of the Cenozoic. It was the time when the Crimean Mountains emerged in the south of
the peninsula [Puzanov 1938]. In the Pleistocene, the time of large-scale glaciations and alternating
periods of glaciations and interglacials, the formation of most of the modern forms of relief, faunas,
and floras had completed.

The last glacial maximum in the north of Europe took place in the territory of modern Scandi-
navia about 100 000 years ago. The ice sheet, which could reach a depth of 2 km, had expanded
forcing animals and plants to the south. At that time, sea level had dropped and various kinds of land
bridges had appeared allowing many species to spread into new and earlier inaccessible territories,
including the area of the Crimean Mountains.

About 7000 years ago, climate had become warmer and continental glaciers had disappeared
permanently. The steppe zone of the Crimean Lowland acquired its modern form [Gromov 1961].
Animal species that had colonized mountain forests of the Crimea had lost their connection with
their continental populations forming local isolates. The modern fauna of terrestrial mammals of the
Crimea has been forming since that very time [Dulitsky 2001].

At present, the group of terrestrial montane forest small mammals in the Crimean Peninsula is
represented by two insectivore species (Caucasian pygmy shrew Sorex pusillus and Mediterranean
water shrew Neomys anomalus) and three rodent species (yellow-necked wood mouse Sylvaemus



88 Igor Evstafiev

tauricus, pygmy wood mouse Sylvaemus uralensis, and Altai vole Microtus obscurus). At the same
time, the Caucasian pygmy shrew (as ‘S. minutus gmelini Pallas’) and the Mediterranean water
shrew (as N. anomalus mokrzeckii Martino) are considered rare and endangered taxa that require
protection [Tovpinets & Evstafiev 2002, 2005].

This group of small mammals represents the greatest interest from the viewpoint of zoogeogra-
phy and evolution for having been geographically isolated from the main species range for thou-
sands of years. Their gene pool has preserved ancestral genetic materials but also acquired new ge-
netic features that have been amassed during the entire period of isolation and have been filtered by
natural selection. Therefore, considering the importance of biodiversity conservation and as detailed
as possible account of intraspecific genetic structure of species, the study of isolated population is of
great interest on both morphobiological and molecular levels [Evstafiev & Tovpinets 2002].

A brief description of small mammals of the Crimean Mountains

A detailed description of the fauna, ecology, and epizootology of small mammals of the Cri-
mea, including montane forest species, was presented earlier [Evstafiev 2015, 2016, 2017] thus here
we only consider some aspects important to the topic of the present study.

The core of the small-mammal assemblage of the montane forest zone includes species that
have isolated geographic ranges here. The Altai vole is a clearly dominating species and its share in
trappings varies from 35.6% to 71.6% and in average is 46.2%. The pygmy wood mouse is a sub-
dominant (29.4%) followed by the yellow-necked wood mouse (19.2%), while the share of other
species is less than 2%.

In the piedmont zone, which is transitional between the montane forest and steppe zones, is a
specific ecotone with highly varying abiotic and biotic environmental factors and the highest diversi-
ty of biotopes. As a result, species of the montane forest and steppe zones co-exist in this territory.

The fauna of the foothills is quite variable and mosaic, which is related to the ecological prefer-
ences of local species and depends on meso- and microclimatic conditions of particular habitats. Wet
and shady biotopes with woody-shrubby vegetation are inhabited by species of the montane forest
mammal assemblage, whereas light, dry, and steppe-like habitats are occupied by species of the
steppe mammal assemblage.

Therefore, the Altai vole in the piedmont zone (25.7%) is dominated by the pygmy wood mouse
(39.1%) and is followed by the steppe wood mouse Sylvaemus witherbyi (11.7%), house mouse Mus
musculus, yellow-necked wood mouse Sylvaemus tauricus, social vole Microtus socialis, and lesser
white-toothed shrew Crocidura suaveolens.

Factors affecting geographic range limits of isolated species

The formation of range boundaries is affected by a set of biotic and abiotic factors [Lobkov
2004; Lee-Yaw et al. 2016]. The southern range edge of all forest-dwelling species practically coin-
cides with the southern coast of the Crimea, where the species considered do not occur below 300—
500 m a.s.l. Their range boundaries are determined here by the characteristic southern coastal land-
scape (rather steep and rocky mountain slopes), quite dry though warm climate, and characteristic
xerophytic Mediterranean vegetation [Kochkin 1967; Andrienko et al. 1977; Shcherbak 1988].

Contours of geographic ranges are determined by ecological features of species [Lee-Yaw et al.
2016]. All of the considered species of small mammals recorded in the piedmont and forest zones
are forest-dwelling animals according to their ecological needs and require the presence of woody-
shrubby vegetation as source of food and shelter. They react differently to the impact of various
abiotic and biotic components of the ecosystem, which defines the main features of their habitats
[Slonim 1971]. The habitat of each species is an ecological niche in the structure of a particular natu-
ral ecosystem, i.e. a place in the natural environment where individuals of species are able to find
food, shelter, protection, and mating partners.
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Since individuals of the considered species react differently to the main structural components
of the ecosystem, it is important to identify those that are essential for the formation of biotopes and,
respectively, range boundaries [Abdurakhmanov et al. 2003; Babenko & Markov 2017].

Mediterranean water shrew (Neomys anomalus) and Caucasian pygmy shrew
(Sorex pusillus)

The Mediterranean water shrew is a hygrophilous species with low ecological plasticity and
thus can be considered as a stenotopic species. Its stenotopic feature is the most evident regarding to
the level of moisture of the habitat. The Mediterranean water shrew is adapted to live under condi-
tions of increased moisture and prefers to settle under the canopy of deciduous forest, where it in-
habits dense herbaceous and shrubby vegetation in marshy and wet areas, floodplains, banks of
streams and other small bodies of water. Such biotopes occur quite rarely in the montane forest zone
of the Crimea and thus the geographic range of this species is very restricted (see: Fig. 2). Being
stenotopic is what limits widespread distribution and defines local distribution patterns.

The Caucasian pygmy shrew has habitat preferences similar to those of the Mediterranean water
shrew thus geographic ranges of the two species in the montane forest zone of the Crimea often
overlap (see: Fig. 3). The Caucasian pygmy shrew is also hygrophilous and stenotopic, though has a
higher level of ecological plasticity, especially regarding moisture. Respectively, this species inhab-
its not only banks of waterbodies in moist forest habitats, but also occurs in dense herbaceous and
shrubby vegetation under the canopy of deciduous forest, in loose forest floor, and hollows in the
soil and rotting wood.

The Caucasian pygmy shrew as a more eurytopic species in comparison with the Mediterranean
water shrew is able to spread into the piedmont zone along valleys of permanent rivers, such as
Chorna, Kacha, Alma, and others. However, it does not form abundant settlements here either.

The stenotopic nature of both insectivore species limits their ability for widespread distribution
under conditions of the arid Crimean climate and determines their mosaic occurrence. These species
have all-years-long access to diverse food including insects, terrestrial crustaceans and other small
invertebrates only in highly humid microhabitats. Beyond such habitats, especially in ones with low
humidity, these animals loose water fast, which leads to their dehydration and death. Therefore,
these two species cannot exist in xerophylic and even mesophylic biotopes of the Crimean Moun-
tains for long time. Due to the lack of precipitation in summer months, most small streams and
springs dry up and after the vegetation period of spring ephemerals completes the second herbaceous
plant cover cannot be formed in forest balkas and valleys. This leads to the lack of diverse inverte-
brates here, which form the food base for both shrew species.

The dry air and forest floor during the entire summer are limiting factors that affect the for-
mation of highly mosaic geographic ranges of these shrews, mainly in the middle and upper belts of
the forest zone.

Yellow-necked wood mouse (Sylvaemus tauricus)

The yellow-necked wood mouse as a specialized granivore is trophically and topically closely
related to deciduous trees, such as oak, hornbeam, beech, and others. It can be clearly traced by the
boundaries of its range: the species spreads into the piedmont zone only through continuous forests
of oak and hornbeam with Oriental hornbeam, European cornel and other shrubs in the understorey
(see: Fig. 4). At the same time, the yellow-necked wood mouse avoids light sparse woods with well-
developed herbaceous vegetation.

Pygmy wood mouse (Sylvaemus uralensis) and Altai vole (Microtus obscurus)

Geographic ranges of the pygmy wood mouse and the Altai vole (see: Figs 5-6) are similar and
the widest. Their northern edge practically coincides with the conditional boundary between the
piedmont and steppe zones in Bakhchysarai, Simferepol, and Bilohirsk raions. It runs along the
northernmost sites of the downy oak that form isolated shibliak-type woods here alternating with
agricultural lands.
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In the south-east of the Crimean Lowland, geographic ranges of these two species reach the
steppe zone in Kirovske Raion, even up to the bank of Lake Syvash, which practically coincides
with the second zone of hydrological zonation that covers the area of river valleys of the eastern
slope of the Crimean Mountains [Ovcharuk & Todorova 2016]. This area is crossed by the main
streambed of the North Crimean Canal as well as valleys of many rivers that flow from the Crimean
Mountains (from Biyuk-Karasu in the north to West Bulganak, Indol, Subash and others in the
south-east) and is generally characterized by more hygrophilous conditions that contribute to higher
productivity of vegetation during the entire summer. This provides sufficient food base for the her-
bivorous Altai voles and mainly granivorous pygmy wood mice.

Isolated populations and zoogeographic division. Synperates

Currently two approaches are used to zoogeographic zonation: faunagenetic and landscape-
zonal (zonal-climatic). The faunagenetic approach focuses on endemics and relics, the presence of
which underlines the uniqueness and ancientry of fauna of a particular region [Menzbir 1934; Se-
menov-Tyan-Shansky 1935], whereas the landscape-zonal approach is based on the study of animals
that are ecologically related to habitats (components of phytocoenoses) and to each other. In the
latter case, zoogeographic regions often coincide with landscape zones, which is also observed in the
Crimean Peninsula.

Regardless of the approach of zoogeographic division, the establishment of boundaries between
different zoogeographic units is of great importance in order to determine the uniqueness of faunal
assemblages. In the course of zoogeographic zonation, regional units are formed by superimposition
of range boundaries regardless of their coincidence with natural barriers—geographic, climatic, or
other. For this purpose, the method of synperates is used [Reshetylo 2012], when range boundaries
of various species are superimposed on a map and they coincide or turn out to be closely located to
one another (Fig. 7). The revealed stripes of concentration of range boundaries are synperates, which
usually coincide with various barriers of species dispersal. At present, however, the exact geographic
range is known only for less than 1% of organisms thus the value of synperates as a biological pre-
requisite of determination of geographic assemblages of the biota has been limited so far.

Analysis of obtained data revealed that geographic ranges of the species considered demonstrate
the presence of two synperates. One is formed by ranges of the Mediterranean water shrew, Cauca-
sian pygmy shrew, and yellow-necked wood mouse, and another one is formed by ranges of the
pygmy wood mouse and the Altai vole.

The first synperate is clearly associated with the montane forest zone, whereas the second one is
not related to any obvious geographic barriers. In the south-western and central parts, range bounda-
ries practically coincide with the boundary between the piedmont and steppe zones, while in the
north-western part the synperate expands to the lowland steppe area. At the same time, ranges of
West Palaearctic species form the first synperate, whereas the second synperate is related to East-
Palaearctic species.

When analysing (visualizing) geographic ranges of the considered species (Fig. 7), it can be
seen that they form a specific ‘Russian doll’ when in the row of Neomys anomalus — Sorex pusillus
— Sylvaemus tauricus — Sylvaemus uralensis — Microtus obscurus the range of each subsequent
species includes the range of preceding species. At the same time, the relative abundance of each
species in this sequence also shows an increasing tendency.

An important prerequisite of formation of geographic assemblages of the biota is the superim-
position of area and outlines of geographic ranges of many taxa: small mammals, their arthropod
parasites, birds, and others [Mordkovich 2005]. The revealed synperates show that each groups of
species is characterized by similar habitat preferences and environmental requirements. The coinci-
dence of range boundaries is not a universal though quite widespread phenomenon largely favoured
by coenotic relations of species and especially by the determination of ecological successions
[Razumovsky 1999].
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Microtus obscurus

—
w— Sylvaemus uralensis
= Sylvaemus tauricus

Sorex pusillus
Neomys anomalus

Fig. 7. Northern range boundaries of all of the studied species based on data presented in Figs. 2—6. Numbers indicate
landmark cities: 1) Sevastopol, 2) Simferopol, 3) Bilohirsk, 4) Feodosia.

Puc. 7. TliBHiuHI MexXi apealiB ycix ONMCAHUX y Il CTATTi BUIIB 3a JAHUMH, IpeCTaBIeHMMH Bulle Ha Puc. 2—6.
udpamu noznaveHo micra-opientupu: 1) CeBactonons, 2) Cimbeponons, 3) Binoriperk, 4) deomocis.

Therefore, the Crimean foothills represent an ecotone between the forest and steppe natural
zones and a region of concentration and superimposition of range boundaries of various species,
including those considered in this study.

Conclusions

1. All of the considered species of insectivores and rodents related to the Crimean Mountains
are forest-dwelling species that find food, shelter, and other conditions for full and permanent exist-
ence of their populations in woody-shrubby communities. These species form isolates in the Crimea,
which are entirely separated from other populations of respective species.

2. Studies revealed that the formation of range boundaries of groups of species and particular
species is affected by various components of the environment acting as basic limiting factors.
Among them, the most important are (1) hydroclimatic factors: humidity and moisture that define
meso- and microclimatic parameters of biotopes; (2) floristic factors: dominating composition of
vegetation that supports basic vital functions of animal populations, including trophic and topic re-
quirements; (3) landscape and edaphic factors.

3. The Mediterranean water shrew (Neomys anomalus) and Caucasian pygmy shrew (Sorex pu-
sillus) are stenotopic hygrophilous species inhabiting the wettest biotopes of montane forests of the
Crimea. Due to high aridity and insufficient amount of precipitation (especially in summer), the
number of favourable biotopes suitable for all-year-long existence is quite low thus these species
have restricted geographic ranges and low population abundance.

4. The geographic range of the yellow-necked wood mouse (Sylvaemus tauricus) is wider and
associated with the distribution of deciduous oak-beech forests with admixture of hornbeam, Orien-
tal hornbeam, European cornel, and others. The pygmy wood mouse (Sylvaemus uralensis) and Altai
vole (Microtus obscurus) are the most eurytopic species, the geographic ranges of which expand
north-east to the territory of the Crimean Lowland up to Lake Syvash. The species Sylvaemus ura-
lensis and Microtus obscurus are the most abundant among small mammals in the montane and
piedmont zones and they dominate in most small-mammal communities.
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Abstract

For four decades, there have been changes in the ranges of many bat species in
Europe, particularly shifts in their northern limits. This phenomenon is more spec-
tacular for migratory species than sedentary ones, especially for representatives of
the genera Pipistrellus and Hypsugo. Kuhl’s pipistrelle Pipistrellus kuhlii (Kuhl,
1817) is the one of western Palaearctic bat species with conspicuous range expan-
sion—in the last three decades, the species has rapidly expanded and colonised
new territories both northwards and westwards. In Central Europe, two genetic
lineages occur that are also quite different morphologically: P. kuhlii kuhlii (hereaf-
ter P. kuhlii) and P. kuhlii lepidus (hereafter P. lepidus). The contact zone between
these two lineages passes through Hungary and Slovakia, although the real range of
distinct lineages and/or morphotypes are still unclear. The first records of P. kuhlii
from Poland (probably belonging to P. lepidus) come from Warszawa, central
Poland (2004) and Zawiercie, southern Poland (2005): both specimens were males,
found in December in buildings. Since then, there have been further reports of the
presence of this species in Poland—occurring mostly in large cities along the val-
leys of large rivers such as the Wista and Bug, from both periods of activity and
hibernation. In subsequent years in Poland the occurrence of only P. lepidus has
been confirmed, while P. kuhlii has been recorded from southern locations in the
Carpathian Mountains in Slovakia. This paper describes the first record of this
species from Poland, further indicating the existence of a maternity colony. In mid-
July of 2020, a non-volant juvenile male was found in Krakow, Krowodrza district
(50°04'11.7" N, 19°54'55.9" E). Initially poorly visible diagnostic features have
become unambiguous with development and similar to those in P. kuhlii: narrow
pale wing margin and orange penis colouration. After about two months in captiv-
ity, a mature individual capable of flying was released at the site where it was
found. The presence of a maternity colony indicates that this species (i) has been
part of the Polish fauna for several years, and (ii) its range in Poland possibly
expands much further north.
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Ilepma peecTpaniss MaTepMHCbKOI KOJIOHIT HeTOMUPA 0iJ1I0CMYyroro
Pipistrellus kuhlii (Chiroptera) y Hoabui

Tomam ITocraBa, AHHa MapxeBka

Pesrome. 3a yoTHpu necATHIITTS B €Bpomi BinOyIcs 3MiHH B apeanax 0araTbox BHJIB KaKaHiB, 0COOJIMBO Ha
iXHIX MiBHIYHUX MexaX. Lle sBuIe 0coONMBO Bpaxae y BHNAAKY MITPYIOUMX BHIIB, HIK OCUIMX, OCOOIHBO y
npezncrasaukis poxis Pipistrellus i Hypsugo. Heromup Ginocmyrwuii Pipistrellus kuhlii (Kuhl, 1817) € oguum i3
BUJIIB KakaHiB 3aximHoi [laneapKTHku 3 BUpa3HUM PO3IMIMPEHHIM apeany — 3a OCTaHHI TPH JECATINITTA Ll
BUJI IIBHJKO PO3IIUPHUBCS Ta KOJIOHI3YBAaB HOBI TEPHUTOPIT SK Ha MiBHIY, Tak i Ha 3axiA. ¥ LlenTpanbHiit €Bpomi
3yCTpivaroThCs (Bl T€HETHYHI JIiHil, siKi Takok AocuTh pizHi Mopdomnoriuno: P. kuhlii kuhlii (zami P. kuhlii) i
P. kuhlii lepidus (mani P. lepidus). 3ona koHTakTy 1MX ABOX JiHil MPOXoauTh Yepe3 Yropumty ta CiloBaddu-
HY, OJIHAaK pealibHi apeaju pi3HUX POJMHHUX JiHii Ta/abo MopdoTumiB noci HesicHi. [lepuri 3raaxu mpo P. kuhlii
3 IMonbuii (#imMoBipHO, HanexHi 1o P. lepidus), moxomsars i3 Bapmasu, mo B Lentpanshiit [Tonsmi (2004), ta
3asepus, y IliBnenniit [onemi (2005): o6uasa ex3eMIusipy Oy caMIsIMH, 3HAHICHUMH B TPYIHI Y OyIiBIIX.
Binroni 3’sBunucs HOBI MOBIIOMIICHHS PO MPUCYTHICTH HBOTO BUAY B [lobIi — 371€01IBIIOTO Y BETUKUX Mi-
CTax y3[IOBXK JOJHH BEIHKHUX PidOK, TakuX sk Bicma ta Byr, 3 000x mepiofiB IXHBOTO KHUTTI — AaKTHBHOTO Ta
3UMOCIUITYOT0. YV HacTynHi poku B [Tonblui miaTBepmkeHo HasBHicTs jmmie P. lepidus, toxi sk P. kuhlii 6ys
3adikcoBanuii 3 O61IbMI MiBACHHUX Micub — y KapmaTtax y CiaoBauumHi. Y 1iif cTaTTi OMUCYETHCS MepIia 3Haxi-
Jika 11poTo By 3 [lombii, sika TOJATKOBO BKa3ye Ha iCHYBaHHS MaTEpUHCHKOT (po3poauoi) KoJoHil. Y cepenu-
Hi munas 2020 p. B Kpakosi, pation KpoBomxa (50°04'11.7"N 19°54'55.9"E) BUSBHIN HEJITAIOYOTO IOBEHINIb-
Horo camig. Cro4yaTKy HOTraHO BUpa3Hi JiarHOCTHUYHI O3HAKH CTAJIH 3 POCTOM OJHO3HAYHO TAaKHMHU SIK O3HAKU
P. kuhlii: By3pkuii OGmianii kpait kpui i momapanyeBe 3abapBieHHs neHica. [IpHOIM3HO micis ABOX MICSIIB Ie-
peOyBaHHS y HEBOJI LIJIKOM 37aTHA 10 MOJBOTY OcoOMHA Oyia BUITyLIICHA HA TOMY MicIi, Ae ii 3Hainuti. Hass-
HICTh MaTE€pUHCHKOI KOJIOHII BKa3ye Ha Te, IO LeH BUA: 1) € YaCTUHOIO MOJIBCHKOI (hayHH MPOTATOM KiIBKOX
POKiB, 2) 110, MOXJIUBO, foro apean y ITobLi POCTATaeThCs 3HAYHO Jajli Ha MiBHIY.

Kiawo4oBi cimoBa: kaxkaHn, MaTEpUHCBKa KOJIOHIs, po3iiupeHHs apeainy, Pipistrellus k. kuhlii.

Introduction

Over the last 20 years, there has been a significant change in the ranges of many bat species in
Europe, and the shifting of the northern limits of the ranges is particularly evident (Ancillotto et al.
2016). Range changes among sedentary species are rather small, while for migratory species they are
much more spectacular probably due to their wide thermal tolerance [Ancillotto et al. 2018]. In some
cases, migrations far beyond the previously known range are recorded [Zagorodniuk 2019]. For the
Mediterranean bat fauna, the natural northern limit of occurrence was assumed to extend to the Outer
Western and Eastern Carpathians.

The first species found outside its recognised range was the greater horseshoe bat Rhinolophus
ferrumequinum (Schreber, 1774). Originally recorded in 1962 [Harmata & Wojtusiak 1963], fol-
lowed by two findings in 1992 [Labocha & Postawa 1992; Mleczek 1992], and since then regularly
wintering in the Lokietka cave (Ojcow National Park [Grzywinski et al. 2020]), with potential breed-
ing observed in 2003 in Beskidy Mts. [Szkudlarek et al. 2003] and in 2005 close to Ojcdéw National
Park [Kohyt & Postawa 2007]. The second species is the common bent-wing bat Miniopterus
schreibersii (Kuhl, 1817), whose northerly site for this part of Europe was known from the Pieniny
Mountains (Aksamitka cave, Slovakia) [Cel’uch 2014]. This species has been regularly recorded
since 2015 in Roznow Castle (Roznowskie Foothills, Western Carpathians) during swarming and
single individuals have also been recorded during hibernation [Piksa & Gubata 2021].

Both bat species belong to the so-called cave species group—they are found underground at
least during part of their phenological cycle, so their observations are relatively easy and repeatable.
Much more accidental findings concern species from genera that regularly migrate: Pipistrellus,
Hypsugo, or Nyctalus. So far, of this group, only rare information on Savi’s pipistrelle Hypsugo savii
(Bonaparte, 1837) was noted from a location in southern Poland [Uhrin et al. 2016].
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Considerably more widespread among them is Kuhl’s pipistrelle Pipistrellus kuhlii (Kuhl,
1817), which is already known from eastern, southern and central Poland [Sachanowicz et al. 2017,
Piskorski & Sachanowicz 2021].

Kuhl’s pipistrelle Pipistrellus kuhlii sensu lato has a wide range that covers the entire Mediter-
ranean basin both of Europe and Africa, extends through Asia Minor to Pakistan and northwards
across the Caucasus to the Eurasian steppe [Juste & Paunovic 2016]. The species P. kuhlii is not
homeogenic and several morphological and genetic forms with still unclear taxonomic status were
described (see: [Andriollo et al. 2015; Sachanowicz et al. 2017]).

In Europe, three distinct lineages have been found: the western morphotypes (i) P. kuhlii sensu
lato and (ii) P. k. kuhlii—reside throughout the Mediterranean basin; and the eastern morphotype
(iii) P. k. lepidus—found mostly in Eastern Europe and Central Asia [Andriollo et al. 2015; Sa-
chanowicz et al. 2017]. The eastern population of P. kuhlii (probably the lineage of P. k. lepidus),
originally inhabited the dry zone of Central Asia [Strelkov et al. 1985; Strelkov & 1I’in 1990] and the
Southern Caucasus [Strelkov et al. 1985]. Until the end of the 1990s, the species’ range expanded
throughout/across the entirety of Ukraine [Kondratenko 1990; Zagorodniuk 2019], Belarus [Shpak &
Larchenko 2016] and in European Russia [Prylutska & Vlaschenko 2013]. Therefore, this species
has shown an extraordinary range expansion over the last 40 years, with the gradual appearance of
overwintering populations [Hukov et al. 2020].

Both subspecies—~P. k. kuhlii and P. k. lepidus (hereafter P. kuhlii and P. lepidus)—are sympat-
ric and their current ranges overlap in eastern Slovakia and Hungary [Sachanowicz et al. 2017].
Until now, only P. lepidus has been found in Poland, and it indicates the presence of a sedentary
population: single findings are either from hibernation (Putawy, Zawiercie) or breeding (eastern
Poland) [Sachanowicz et al. 2006; Sachanowicz et al. 2017].

Material and Methods

During the chiropterological intervention, according to personal contact with the finder, a flight-
less bat was found that had left the maternity colony too early (probably due to overheating of the
colony location: temperatures reached 30°C in those days). The juvenile male was found in Krakow,
in the Krowodrza district (26.07.2020, Chocimska Street, 50°04'11.7" N, 19°54'55.9" E). The neigh-
bourhood is built up with four- to six-storey blocks of flats, with a relatively high density of trees
(small city parks, etc.). The bat was severely dehydrated and weakened, was fed and kept in condi-
tions imitating natural conditions: a wooden bat box. It was initially fed with cat food (KiteKat Jun-
ior) and then its diet was gradually changed to Tenebrio molitor larvae. After two weeks, it started to
fly autonomously. The bat (former name: Zeus) was released at the finding site in the second half of
September. This allowed us to observe the final colouration features important for species diagnos-
tics and to trace the formation of these features during growth and development, in particular the
formation of a white stripe along the edge of the wing membrane.

Photographs were taken during the period of growth of the animal. According to Sachanowicz
et al. [2017], three features were selected for species diagnostic: snout colouration, penis shape and
colouration, and size of margin wing pale (Fig. 1, a—c). The distribution analysis was based on a map
produced using data from various published sources mentioned above. The mapping data are shown
in Figure 2.

Results and Discussion

Morphology. Diagnostic features were initially poorly visible and did not allow for species
identification. Based on external morphology, those two morphotypes—P. kuhlii and P. lepidus—
are clearly differentiated by body and penis colouration and the pale wing margin extent [Sachan-
owicz et al. 2017]. Around the middle of August, the white edge of the wings became clearly visible
and enlarged to 1-2 mm wide (Fig. 1, ¢). The snout and ears were dark, with no bright orange and
yellowish patterns (Fig. 1, a). The penis had pinkish-brown colouration (Fig. 1, b). These external
features are fully consistent with those of P. kuhlii described by Sachanowicz et al. [2017].
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Distribution. The presence of single individuals, especially found in spring and autumn, may
indicate a migratory population. A sedentary population, on the other hand, is indicated by the pres-
ence of juveniles (confirmation of breeding) or overwintering individuals. According this assump-
tion, our findings are the first record of P. kuhlii maternity colony in Poland.

Fig. 1. Kuhl’s pipistrelle Pipistrellus
kuhlii (Zeus): snout (a), penis (b), and
narrow margin of wing pale (c) (photo
taken at 14.08.2020).

Puc. 1. Heromup Ginocmyruii Pipistrel-
lus kuhlii (3esc): mopaa (a), nenic (b)
Ta By3bKa KpailloBa cMyra KpHJIOBOL
migacocri () (hporo 14.08.2020).

30 20

50

50

Fig. 2. Distribution of locations of Pipistrellus lepidus (black circles), P. kuhlii (white circles), and P. kuhlii sensu
lato (grey circles) (after: [Cel’uch & Sev¢ik 2006; Sachanowicz et al. 2017; Lucan et al. 2020]).

Puc. 2. Posmimenns micuesnaxomkens Pipistrellus lepidus (sopmi xoma), P. kuhlii (6ini xona) Ta P. kuhlii sensu lato
(cipi xona) (3a: [Cel’uch & Sevéik 2006; Sachanowicz et al. 2017; Lucan et al. 2020]).
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To date, all individuals of P. kuhlii recorded from Poland concern specimens recognised as
P. lepidus: in contrast to our finding, they were characterised by a broad, pale wing margin.

The nearest location for this species come from Zawiercie, 60 km to the north-west [Sachan-
owicz et al. 2006], followed by Putawy, 205 km to the north-east [Sachanowicz et al. 2017] and
Wiarsaw, 255 km [Popczyk et al. 2008]. Currently, mating calls identified as those of P. kuhlii, were
recorded from south-eastern Poland (Carpathians, Roztocze) [Piskorski & Sachanowicz 2021], alt-
hough without morphological improvement.

Therefore, our findings are the first and, for the time being, the only certain record of the breed-
ing of this species in Poland. Unexpectedly, this specimen belongs to P. kuhlii—the lineage occur-
ring in western and southern Europe [Ancillotto et al. 2016; Sachanowicz et al. 2017]. Earlier finds
come from the Carpathians and south of the Carpathians [Celuch & Sev¢ik 2006] and Sudetes
[Lucan et al. 2020]. It should be noted, however, that identification is often restricted to P. kuhlii
sensu lato, thus the real range of particular lineages and/or morphotypes is still unclear.

The range east of the Carpathians (Podolia plain, Ukraine) needs to be revised, especially as
both species are also recorded in the Carpathians in Romania [Barti 2010]. The Mediterranean bat
species differ both in their range and in their rate of migration: R. ferrumequinum and
M. schreibersii, as species closely associated with the undergrounds, restrict their distribution to the
southern edge of Poland [Ruprecht et al. 2008; Piksa & Gubata 2021], while the Pipistrellus
species—as bat species independent from caves—seem to occupy new areas along the valleys of

large rivers, as it was suggested by Zagorodniuk [2019].
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Abstract

Observations near the burrows gives rich material on the biology, intraspecific
and interspecific interactions, and individual behaviour of animals. In our work,
we considered four methods of observation (visual observations, visual observa-
tions with photo-fixation, video surveillance, and camera trapping) of burrowing
carnivorans near their underground shelters. The research was conducted in
spring and summer in different years in the period from 2004 to 2021 in open
and forest habitats near burrows of badgers (Meles meles Linnaeus, 1758) and
foxes (Vulpes vulpes Linnaeus, 1758).Visual observations are always associated
with the presence of humans near the underground shelter of burrowing car-
nivorans for a long period of time. The researcher can be present only at one
burrow at a time. The advantages of this method are that it is simple, cheap and
allows for observing not only the burrow, but also the surrounding area. Comple-
menting the data of visual observations with photographs largely increases their
scientific value and informativeness. The use of camera traps minimizes human
impact on animal behaviour, covers more underground shelters (depending on
the number of devices) and collects more concentrated material than other meth-
ods. Camera trapping and video surveillance is also more convenient for the
researcher, especially during the round-the-clock collection of data. This method
however requires significant material costs and time to review and sort materials
before data analysis. Data collection is limited to the working area of devices that
do not always have time to capture animals when they pass very quickly. It is
important under different environmental conditions to choose the optimal meth-
od of observation in order to study the animals effectively. In open biotopes
during the organization of observations, there are difficulties with the installation
of photo- and video equipment and its camouflage. In our opinion, the method of
visual observations with photo-fixation remains relevant in conducting research
near underground shelters of burrowing carnivorans under such conditions. The
method of camera trapping is optimal for forest biotopes.
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Opranizauis cnocrepe:xeHb OljIsl MiJI3eMHUX CXOBHII] HOPOBUX XMKUX CCABIIIB:
NOPIBHSAAHHSA PI3HUX METOAUK

Haraunis Bpycennosa, Bosiogumup SIpouskuii

Pesrome. CrnocrepeskeHHs 3a HOpaMH jae GaraTiil Marepiai 3 6iomnorii, BHYyTPIITHFOBHAOBHX Ta MIXKBHIOBHX
B3a€MOJI{, 1HAMBIAyalbHOI MOBEAIHKH TBapUH. Y CBOiil pOOOTI MU PO3IIIAHYIM YOTHPU METOIHKH CHOCTEpe-
JKeHb (Bi3yasbHi CIIOCTEpPEKEHHS, Bi3yalbHi CIIOCTEPEXEHHs 3 (oTodikcaliero, BifeocnocTepeKeHHs Ta HoTo-
CIIOCTEPEXKEHHS) 33 HOPOBUMHU XW)KUMH CCaBLISAMH OLTA MiA3eMHHX CXOBHUIL. J{oCiimkeHHS MPOBOIAWIN y Bec-
HSHO-JIITHIX mepiox B pizHi poku 3 2004 mo 2021 pik y BIOKpUTHX Ta JicOoBHUX OioTomax Oing Hip OOpcykiB
(Meles meles Linnaeus, 1758) ta mucuus (Vulpes vulpes Linnaeus, 1758). BisyanbHi COCTEpEeKEHHS 3aBK/IH
OB’ s13aHi 3 epeOyBaHHAM JIFOJIMHH OIS CXOBHII HOPOBHUX XIDKHX CCAaBI[iB BIPOJOBXK TPHUBAJIOTO MEpiory da-
cy. JlocnigHUK OZHOYACHO MOXe OyTH IMPHUCYTHIM TUIBKH 01y oxHiel Hopu. [lepeBarn miei METOAMKH y TO-
My, 1[0 BOHA IPOCTa, JEIIEBA Ta JO3BOJISIE CIOCTEPIraTH HE TIIBKU 33 HOPOIO, aJie i 32 OTOYYIOYHM HPOCTO-
poM. JIoTIOBHEHHSI JJaHUX Bi3yallbHHX CIIOCTepeXeHb (oTorpadisMu 3HaAYHO MiABHINYE TXHIO HAyKOBY IiH-
HICTh Ta iHQOPMATHBHICTH. BukopucTanHs (HOTOMACTOK JO3BOJISE MiHIMI3yBaTH BIUIUB JIFOAUHU HA MOBEAIHKY
TBapWH, OXOIUTH OJAHOYACHO OUIBITY KITBKICTh CXOBHIL (3aJICKHUTh BiJl KUIBKOCTI MPUIIAAiB) Ta 310paTu Oinbry
KIJIBKICTh KOHLIEHTPOBAHOTO MaTepiany HiX iHII MeToaukd. PoTo- Ta BiIEOCHOCTEPEIKEHHS TaKOX OLIBII 3py-
YHi JJsI CaMOTo OCTiJHHUKA, 0COONMBO MiJ Yac Liog000BOro 300py HaHHX. AJie i METOIWKH MOTPeOyIOTh
3HAUYHHUX MaTepiallbHUX BUTPAT Ta Yacy Ha IEperii i COPTYBaHHS MaTepialiB Iepes aHali3oM JaHuX. 30ip na-
HHUX 00MEXY€EThCSI pOOOYOI0 30HOIO IPHUCTPOIB, SKi HE 3aBXKIH BCTUIAIOTH 3a()iKCyBaTH TBapHH, KOJU BOHH IY-
K€ IIBHIKO MPOXOAATh. BaXIMBO y pi3HUX yMOBaxX cepeloBHINA MifiOpaTH ONTHMAaNbHY METOIHKY CIIOCTepe-
JKeHb 3 METOI0 e(h)eKTUBHOI'O BUBUCHHS TBapWH. Y BIIKPUTHX Oi0TONAX ITiJ Yac opraHisamil criocTepexeHb BH-
HUKAIOTh CKJIAJHOLI 3 BCTAaHOBJIEHHIM (OTO- Ta BineooOrMagHaHHA 1 Horo MackyBaHHSAM. Ha Hamr morusg ams
MPOBEICHHS JOCIIIKEHb OLIA MiA3eMHUX CXOBHII HOPOBUX XIDKHX CCaBIIB y TAKUX YMOBaxX aKTyaJbHOIO Ha
JTAaHWH MOMEHT 3aJIMIIAETHCS 1 METOJIMKA Bi3yalbHUX CIIOCTEPEXKEHb JOMOBHEHA (OTO3HOMKOI0. s micoBux
010TOIIIB ONTUMAJIBHOIO € METOJHKA (POTOCIIOCTEPEIKEHD.

Kawuosi cimosa: Meles meles, Vulpes vulpes, Hopa, cxoBwilie, CriocTepekeHHsI, HOPOBi XHKi CCAaBIIi.

Beryn

BuBdeHHS eKOJIOTii Ta OBEJIHKH XM)KHUX CCABI[B y IPUPOJHOMY CEpEAOBHII, MA€ PSI CKIaI-
HOocTel. BoHM 0O0yMOBIIeHi, B Mepiny 4epry, Ol0JIOTI€r0 IMX TBAPHH: MOTAWHUM CHOCOOOM KHTTS,
HIYHOIO 200 CYTIHKOBOIO aKTHBHICTIO, 0Ope PO3BUHCHHMHU OpTraHaMH YYyTTs, 3aXHCHUM 3a0apBJicH-
Hst Ta iH. TBapUHHU MOBOITECS 00EPEKHO, HEPIKO BiATYBAIOTH CTpax Mepe JroauHow [Formozov
1989; Nowak 2005].

VY Toil e Jac ®KUTTA HOPOBUX XM)KHUX CCABIIIB MOB’A3aHE 3 BUKOPUCTAHHSIM CXOBHII. Y CXOBH-
IIaX TBApPUHM XOBAIOTHCS BiJ HEOE3MEKH, MEPEUIKYIOTh HECIPUATIINBI MMOTOJHI YMOBH, BUPOIIYIOTh
MOJIOIHSK, TPOBOAATH Yac 3MMOBOI CIUDTYKH. HOpH € HEeHTpaMu aKTUBHOCTI y MeXaxX CIMEHHUX
JIJISTHOK, 0COOJIMBO Y BECHAHO-TiTHIM mepion [Reichman & Smith 1990; Rukovskiy 1991; Palphra-
mand et al. 2007]. HopoBi xmxi ccaBIli TOCHTh KOHCEPBATHBHI y BUOOPi Ta BUKOPHCTAHHI ITi3eM-
nux cxosuin [Meia & Weber 1992; Ruzhilenko & Prodchenko 1998]. L oco0nuBicTh 103BOJISIE
JOCIITHUKY MIArOTYBAaTHCS 10 IPOBEACHHS CIIOCTEPSIKEHb (CTBOPUTH CXOBAHKY, PO3ILIAHYBaTH
MIPOBEJICHHS TOJILOBUX JIOCIIKEHb Ta iH.), MPOBOJUTH JOBIOCTPOKOBI OaraTopiuHi CHCTEeMAaTHYHI
nociimpkeHas. CriocTepeskeHHsI 332 CXOBUILAMH J1a€ 0araTtuii Marepian 3 6ioJorii, BHYTPIITHHOBHIO-
BHX Ta MDKBHIOBHX B3a€MOJIM, IHAMBIAyalbHOI MOBeXiHKK TBapuH [Formozov 1989; Rukovskiy
1991; Meia & Weber 1992; Rozhnov & Sidorchuk 2016; Nowakowski et al. 2020].

Ha crorogHimHii JeHs MUPOKE PO3MOBCIOKEHHS Ta JOCTYIHICTh ITU(poBoi HoTo- Ta Bijgeo-
TEXHIKH JI03BOJISIE BCE OUTBIIOMY KOJIY JIOCHITHUKIB BKIIOYATH ii y AKOCTI HEOOX1THOTO TEXHOJIOT14-
HOrO 1HCTPYMEHTY y 0araTh0oX METOIMKAx IijJ Yac eKoJoro-(hayHiCTHYHUX Ta IHIIMX 300J0TTUHUX
nocmimkens [Stewart et al. 1997; Macdonald et al. 2004; O’Connell et al. 2011; Rozhnov & Si-
dorchuk 2016]. HoeitHi TexHouiorii y 3Ha4Hiit Mipi 03BOJISAIOTH ONTHUMI3yBaTH MPOBEACHHS CIIOCTe-
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pexeHb. Y TPeNncTaBieHI poOOTI HABEACHO BIIOMOCTI IOMO IIIXOMIB IO OpraHizaiii crocrepe-
JKCHb 32 HOPOBUMHU XMKHMH CCABIISIMU OIS CXOBUIII, MMPOBEICHO MOPIBHUILHUN aHANI3 Pi3HUX Me-
TOJMK CIIOCTEPEIKCHHS.

Marepiaju Ta MeTOAH

Crocrepe)keHHs] TPOBOAMITH Ois mifg3eMHUX cxoBuil 6opcykiB (Meles meles Linnaeus, 1758)
ta mucunk (Vulpes vulpes Linnaeus, 1758) mectu Teputopiit. J[UISHKY IpeaCcTaBIsIH COOO0:

» mmicoi 6ioTonu — HIIIT «I"ominbmanceki Jgicu» ta HIIT «CnoboxaHcekuit» (Ykpaina, Xap-
KiBchbKa 0011.), JII13 «binorip’si» minsHka «Jlic Ha Bopckmi» (Pocis, bearoponceka o61.);
* BIZIKPHTI CTEIIOBI Ta OCTeIHeHi arponanamadTi — okoiuui ¢. HecrepiBka ta cmt Mana Po-
rasb (Ykpaina, Xapkicbka 0011.), HIIIT «Ty3niBebki muManm» (Ykpaina, Onecbka o0I1.).

Iomyk Hip 3AifICHIOBATH HITIXOM O0CTEXKEHHS XapaKTePHUX MICIb POXKHBAHHS Ta 33 JaHUMH
ONUTYBAHHS JIICHUKIB, €TepiB, MICIIEBOTO HACEJICHHS Ta CITIBPOOITHHKIB 3aMOBITHUX ycTaHOB. [1pu-
HAJI)KHICTh HOPH Ta OCOOJIUBOCTI ii BHKOPHCTAHHS BU3HAYAIM 32 CJIIJJAMH KUTTEIISUTEHOCTI: BiIOH-
TKaMH JIall, MPUCYTHICTIO €KCKPEMEHTIB, Xap4YOBUM 3aJIMIIKaM, 33 KUIBKICTIO Ta CTYIICHEM PO3YH-
mienHs BigHopkiB [lvanova 1963]. JlocmimkeHnHsM oxomieHo 15 mimsemuux cxowi: 10 Hip, mo
BHKOPHCTOBYBAJIH JIMCHII, Ta 5 HIp, III0 BHKOPUCTOBYBAII OOPCYKH.

CriocTepesxeHHs TIPOBOJVIIN Y BECHSHO-JNITHIN Tiepiox B pi3Hi poku B mepiox 3 2004 mo 2021
piK 32 YOTHpMa METOJUKAMHU: Bi3yallbHI CITIOCTEPEIKEHHS, Bi3yalbHi CIIOCTEpEXKEeHHS 3 (oTodikcarli-
€10, BizleocrocTepekeHHs Ta (OTOCIIOCTepexeHHs. Y Ieil mepio] poky OOpCYyKH Ta JIMCHII YacTo
nepeOyBaroTh O MiA3EMHUX CXOBHUII.

Bisyanvui cnocmepesicenns

CrocTepesxeHHs 3A1MCHIOBAIM Y CBITIMI Yac 100U 3a JOMIOMOTOK0 OIHOKJIS 3 BUKOPUCTaHHIM
MIPUPOAHUX CXOBAHOK (CTOBOYpH JepeB, FUIKM KYIIiB Ta iH.) Ta kaMmyQirowdoro oxary. OTpumani
JlaHi 3aIMCYBAIM y TONbOBUH IIOJICHHUK Y MTOJIbOBUX YMOBAX.

Bizyanvni cnocmepesicenns 3 pomoghixcayicro

CrocTepesxeHHs 3IHCHIOBAIA y CBITIWI 4ac 10o0W 3a TOTOMOror OiHOKIS abo BUIOIIyKada
(oToanapaTy 3 BUKOPHUCTAaHHSIM MPHUPOIHUX CXOBAaHOK (CTOBOYpH JiepeB, TUIKM KYIIB Ta iH.) Ta
KaMy(QuIroro4oro oasry. Ilpu mosBi TBapuH OIS CXOBHI a00 Ha MiIXOAaX 0 HHOTO MPOBOIUIH
cepiliHy 3HOMKy. 3ioMKa 3iCHIOBaacs 3 pyK, 0€3 BUKOPUCTaHHS ITaThBy. OTpHMaHi JaHi 3aHO-
CHJIM Y TTOJILOBUH IOJICHHUK O€3MOCEpeIHBO y MOJIBOBUX YMOBaX. AHali3 (pOTO3HIMKIB BigOyBaBCs
y KaMepaIbHUX YMOBaX.

Bioeocnocmepeoicennsn

binst HOpM Kpinmwiu BifeokaMmepy Ha CTOBOyp JepeBa Ha BHCOTI 1,5-2 M TakuM 4YMHOM, 100
OXOIUTH 3HOMKOI0 MaKCHMAaJIbHY KiIBKICTh BIHOPKIB 3 YpaxyBaHHSM TI'OJOBHOTO Ta MOKPAIIUTU
BHIMMICTD JUISTHKH CIIOCTEPEIKCHHS depe3 HEpIiBHOCTI penbedy. Y MaHOMY IOCTIIKEHHI BHKOPHUC-
toByBasu npuctpiii Sony handycam DCR-SR65 3 akymynsitopoM Ha 11 rogaun 6e3mepepBHOI 3i0M-
KH. 3HOMKOIO OXOIUICHO CBITIMH 4ac nobu. Uepes Te, M0 3aps akyMylsiTopa OyB po3paxoBaHHH
nuuie Ha 11 ToJuH, TOBOJUIOCS BCTAHOBJIIOBATH KaMepy Ii3HO BBeuepi Ta BAEHb. [ 3aXUCTy Ka-
MepH BiJ il BOJIOTH BUKOPHUCTOBYBAIN CaMOPOOHMI KOXKyX OOKJICEHHH MacKyBaJbHOIO TKAaHHHOIO.
OO6poOKy OTpUMAaHUX JAaHHX 31IHCHIOBATIH y KaMEpaTbHUX YMOBAX.

domocnocmepedicens

Bins Hopu BcTaHOBMIOBaNM (poTOMAcTKy (camera trap) Ha cToBOYp AepeBa Ha Bucorti 0,5-1,5 M
TaKUM YHHOM, II00 OXOIHUTH 3HOMKOIO MAaKCHMAJIbHY KUIBKICTB BXOMIB 3 ypaxyBaHHSIM T'OJIOBHOTO.
Ha BigxpuTiit ninsaii y HIII «Ty3moBebki TUMaHmy MPHUCTPid KPIMMIM 10 CTOBIYHKA, SIKHH 3a0H-
BaN mopsy i3 Hopoto. BukopuctoBysanu ¢oromactku LTL ACORN 5310WMC ta CLOBO Trail
Game Camera. 31lOMKOIO OXOIUIEHO YBECh Yac J100U.
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Ipuctpoi cnparpoByBanu Ha NosiBy 00’€KTiB y pobOouiit 30H1. [lepeBipKy (oTOmacToK mpoBo-
JUITH pa3 Ha Micsib. OOpoOKy OTpHUMaHUX JaHUX 3[1HCHIOBANIN y KaMepalbHUX YMOBAX.

OO0OpaHi METOIMKH TIPOBEICHHS CIIOCTEPEKEHb TTOPIBHIOBAIIN 33 TAKMMH KPUTEPISIMHU:

* YaCOBI BUTPATH — KUIBKICTh Hip Ha 100y HA OJJHOTO JIOCIIITHHKA,;

* CKJIQJIHICTh BUKOHAHHS — BHUMOTH JI0 BUKOHABIIS Y POOOTI 3 00alHaHHIM, BUMOTH JIO BCTa-

HOBJICHHS MPWJIAIIB TOIIIO;

* MaTepiajbHa BUTPATHICTh METOy — BapTICTh 00JIaIHAHHS;

* BUITIAA NIEPBUHHUX JaHUX;

* 00’€M OTpHUMaHOT0 MaTepiany (1000BHi 1 MPOCTOPOBUI 0OCHT);

* SIKICTh MaTepialy — NPUAATHICTh EPBUHHUX AAHUX AJIS aHANII3Y (HEOOX1AHICTh MONEPEaHbO-
TO COPTYBaHHS, 0OpOOKH TOIIIO).

OxpeMo OLHIOBATIM YMOBU ISl CLOCTEpirada Ta MpOBEJCHHS CIIOCTEPEXKEHb, TYpOyBaHHS TBa-
PHH Ta MOBHOTY OTPUMAHMX JaHUX y BIAKPUTHUX Ta 3aKpUTUX OloTOmax.

Pe3yabTaru

KoxxeH i3 minxoaiB 10 opraHisamii CIOCTEPEKEHb 32 HOPOBUMM XMXKHMMH CCaBIIMH 01711 CXO-
BHIII, OKPIM BiIEOCHIOCTEPEKEHHS, BUIPOOYBAHUI aBTOpaMU SIK y JICOBHX, TaK 1 y BIIKPUTHX 010TO-
nax. MeTOJMKYU PI3HATHCS 3a 3pYUYHICTIO pOOOTH JIOCHIHUKA, CKIaTHICTIO BUKOHAHHS, MaTepialib-
HOIO BUTPATHICTIO TOIIO.

ITopiBHSHHS YOTHPHOX METOJUK CIIOCTEPEKEHb HaBEICHO Y Ta0IuII 1.

Tabmun 1. [TopiBHAHHS Pi3HUX METOAUK CIIOCTEPEKEHHs OIS Hip JHCHUII Ta OopcyKa
Table 1. Comparison of different methods of observation of fox and badger burrows

Merto- Yacosi Cknannicte | MartepianpHa | Burmsn 006’eM oTpuMaHoT0 Matepiany | SIkicTh MaTepia-
nuka* BUTPAaTH | BUKOHAHHS | BUTPATHICTH | HEPBUHHUX - N Iy
MeTomy JaHIX Jlo6oBnit IIpocroposuit
obesr o0bcsr

BC 1 Hopana  IIpocrtuit Jemesuit [onpoBmit  CaiTia [oBHuit (06Me-  OTpuMaHHid
00y 1ist LIOAEHHUK  YacTHHA JKeHUH XapakTe-  Marepial roTo-
OJTHOTO nobu pHUCTHKaMH JIaHI- BUH 10 00poOKH
JIOCITiTHUKA mraty)

BCd 1 Hopana  Cepennboi Cepen- [onpoBuit  CaiTia [NoBHuit (06me-  Otpumanwmit
noOy Aast  CKIaJHOCTI HiH/MOpPOTMH  MIOAEHHUK, YacTHHA JKeHHI Xapakre-  Marepiai roro-
OJIHOTO ¢dororpadii mobH PHUCTHKaMU JIaHA- BHH 10 00poOKH
JOCIiTHAKA madry)

BAC Kinekicte  Cepenuboi  Jlopormit Bineo- ta Jlo6a Oo6MmexeHnit OTtpumanuit
Hip Ha 100y CKIIaJHOCTI ayniodaiimm (oOMmexeHmit Marepiai noT-
3aJIeKUTh XapakTepuCTHKa- pebdye 3HAYHOTO
BiJ] KITBKOC- MH JTaHIAa(Ty Ta TONEPETHHOTO
Ti BiZleoKa- KaMepH) COPTYBaHHS
Mep

dC Kimpkicte  Cepemnpoi  Jloporuit dotorpadii Jloba OOMexxeHni OTtpumaHuit
Hip Ha 100y CKJIaTHOCTI (oOMexkeHmit Marepiaj roto-
3aJIKUTh XapaKTepHCTUKa- BHil 10 00po0-
BiJ KiJbKOC- MH JaHImadTy Ta KH, Y4ACTKOBO
Ti poTomac- KaMepu noTpeOdye more-
TOK PEIHBOTO COp-

TYBaHHA

* BC — Bi3yansHi crioctepexenns; BCO — Bizyanshi crioctepexxeHss 3 GpoTodikcaniero; BJIC — Bizeocnocrepe-

weHHs; PC — QoTocnocTepekeHHsL.
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Bizyanvni cnocmepesicennsa

VY ny6oBomy uici Ha Teputopii HIIII «"oMiNbIIaHCEKI JTicH» CHOCTEPEKCHHSIMH OXOIUICHO
4 BuBonKOBI HOpU Jucuilb: 2 — 2006 p., 1 — 2008 p. Ta 1 — 2009 p. CxoBwumia BiBiAyBalK y Be-
yipHiit 9ac (16.00-20.00 rox.) B mepio, KOJIM JUCEHATA MOYAIH CAMOCTIHHO BUXOIUTH 3 HOpH. s
PO3MHOKCHHS JIUCHIII BUKOPHCTOBYBAJIHM K OOpPCYdYi «MicTeukay (TpU HOPH), TaK 1 CXOBHUIIIA BUPHUTI
CaMOCTilHO (0HA HOpa). Y JBOX BUIMAJKAX HOPU PO3TAIIOBYBAIUCS Y CEPEAHIN YaCTHUHI CXUITY, Y
pemti — y BepxHii yacTHHi. CIOCTEpEeKEHHSIM 3a TBApUHAMH TIEPEIIKOPKAB TYCTUN TITICOK, TO-
My MU 00panu pobody muctaniio 20—25 M. JIocmiHUK 3HaXOAMBCS 3 MiJABITPSIHOT CTOPOHU TaKWM
YUHOM, 1100 OyJI0 BUJHO MaKCUMaJIbHY KIJIbKICTh BXO/IIB Pa30M 3 TOJIOBHUM.

I1in yac mpoBeACHHS MOCTIKEHb JINCEHSTA MTOBOMIINA ceOe CIIOKIHHO Ta HE pearyBajy Ha CIIio-
CTepPEeIKHHKA. Y TaKMX YMOBaX Oylia MOXKIHMBICTh BU3HAYHUTH KUTBKICTH IICHST Y BUBOJKY, OCOOJIHBO-
CTi IXHBOI TIOBE/IIHKY Ta, y JEIKUX BHUIAIKaX, CTOCYHKH 3 OaThbkamu. JOpOCHi JHUCHUIN IIBUAKO ITO-
MiYalld CIOCTePE)KHUKA Ta CUTHAII3YBAIM JHCEHATAM Mpo Hebesmeky. Ilicis 1mporo npoBeneHHS
CIIOCTEPEKEHBb CTABAIO HEMOXKJIMBUM BIIPOJOBIK JICKIIBKOX TO/IMH.

Ha cremoBiii miNsSHIN CIIOCTEPE)KEHHSI MPOBOAMIN OIS OJHIET BUBOJKOBOI HOPH JIUCHIlH
(2004 p.) B okommisix ¢. HectepiBka. st pO3MHOKEHHS JIMCHUINI BAKOPUCTOBYBAIN CXOBHIIE Oabaka
(Marmota bobak). Cioctepexentst npoBoauin Ha BigcTani 100 M 31 CXHITy MPOTUIIEKHOTO maropoa.
[le 103BOMNSIIO YHUKATH KOHTAKTIB 3 JOPOCIAMHU ocoOrHaMu. CIoCTEepe eHHs 31HCHIOBAIIU y CBIT-
Uil yac 1o0u 31 CBITAHKY JIO0 3aXO0Jy COHIIA. 3a 4ac JOCHIJKEHHs BIAJIOCS MiJpaxyBaTH KiIbKIiCTb
HICHAT Y BUBOJKY, T00AUYNTH OCOONMBOCTI COLianbHOI IMOBEAIHKU Yy CIMEHHIN rpyIi, BIIMIHHOCTI Yy
peaKIlisfaX MOBEMIHKH I KOYKHOI OCOOMHU Ta MIXKBHIIOBI B3a€EMOJII1 3 6abakaMu.

Metoanka Bi3yadbHHX CIIOCTEPEKEHB 33 Pe3ylbTaTaMK JOCIIKeHb MaJia K CYTTEBI MepeBaru
(memieBa, TIpocTa), TaK 1 HEMOMIKK (BIACYTHICTH MOIJIMBOCTI NMPOBEJCHHS CIIOCTEPEKEHb Y HIYHUN
gac 100U, OJHOYACHO CIIOCTEPEKESHHAMH MOXKHA OXOIUTH TUTLKH OJHY HOpY) (Tadiu. 1). V micoBux
YMOBaXx, OKpiM TOTO, IIPUCYTHICTb JIFOJUHN 3HAYHO BILTMBAJIA HA MMOBEIHKY TBAPHH.

Bizyanvui cnocmepexcenns 3 pomodghixcayiero

Y myb6oBomy dici Ha Teputopii HIIIT «["oMiTBIIaHCEKI JiCH» CITOCTEPEKESHHS MPOBOAMIN 01115t
ontHO1 rojioBHOT HOpH 6opcykiB (2007 p.). Cxopwuine BiaBimyBaiu y BedipHid wac (17.00-21.00 rox.).
CrocTepekeHHSIM 3a TBApUHAMH MEPEIIKOPKAB I'YCTUH HiUTICOK, TOMY MH 00paiu po0ody AUCTaH-
mito 20-25 M. JIocmiqHUK 3HAXOIUBCS 3 MiIBITPSHOT CTOPOHHM TaKMM YHHOM, OO OYJI0 BHIHO MaK-
CUMaJIbHY KiJIbKICTh BXOJIIB Pa30M 3 TOJIOBHUM.

3a yac AOCTIDKCHHS BAAJIOCS MiIpaxyBaTH KiJIbKICTh TBAPHH Ta IMOOAYUTH OCOOIMBOCTI MOBE-
JIHKW y ciMeWHiH rpymi. SIKimo 6opcykr 3anmmainucst OuTst HOpH, TO Yepe3 IESKUN Yac BOHU BHSB-
JISUTH CIIOCTEPEKHMKA Ta XOBAINCS. SIK MpaBwilo, TBApUHH TOMIUaTH pyXH Jifoael abo BUIAIKOBi
CTOPOHHI 3BYKH. Yci noaii hikcyBaiu 3a JONOMOTOR (poTOanapary.

Ha crenoBiii ginsHii B okonauisix cMT Mana Poranp crioctepeskeHHsI MPOBOMIN TEPiOUIHO
Oist oaHiel BuBOaKOBOT HOpH jucHils (2009 p.) 3 MOMEHTY PO3YHMIIIEHHS 1 10 Yacy, KOJIU JIMCCHATA
3aJUINAIM cxoBuie. Hopy BiBiAyBany y CBITJIHIA Yac 00U 31 CBITAHKY JI0 3ax01y coHist. Crocte-
PEeKeHHS IPOBOIIIH 3 BifcTaHi 90 M 3 mpoTmiIexXHOro cxuiay O6anku. Touka po3TanryBaHHS JOCTiJ-
HUKa 3HAXOAMJIAcs BHIIE HOPH, 10 JO3BOJISUIO OAa4nTH yce MOCETIeHHS Ta MiIX0AH 0 HhOTO.

3a yac TOCTiHKEHHS BAANOCS MiApaxyBaTH KUTBKICTh MIEHAT Y BUBOJKY, TOOAUYUTH Ta 3a(ikcy-
BaTH KOPMOJO0OYBHY MOBEAIHKY CaMHUIIi JIUCHII (TIOJTIOBAaHHS Ha SIITIPKY MPYAKY), 0COOIUBOCTI COIIi-
QIFHOI MMOBEIIHKH Y POJIUHI, 3MiHYy peakiiil Ha (aKTOPH 3arpo3H Y JIUCEHAT 3 yacoM. [1ix gac cmoc-
TEpeKEeHb JIUCEHATa TIOBOIIUIN ceOe CIOKIMHO Ta HE pearyBalld Ha crioctepirada. Yci momii Qikcy-
BaJIM 3a JIONIOMOT010 (hoToamapary (puc. 1).

MeTtoauka Bi3yalbHHUX CIOCTEpEXEHb 3 (hoTodikcaliero OB CKIaJHA Ta BapTiCHA 1 Ma€ Ti
cami HeJIOJIKH, IO 1 MoTnepeaHs MeToauKa (Tadi. 1). BaxxiuBoro i BiIMIHHICTIO € HasIBHICTb JIOKY-
MEHTAIBHOTO MiATBEPPKEHHS CIIOCTEPEXEHb y (opMi poTodaiini. ¥ micoBUX yMOBax Mix gac mpo-
BEJICHHS JTOCIIi/DKEHb MIPUCYTHICTH JIIOAWHYU 3HAYHO BIUTHBAIA HAa TIOBEAIHKY TBAPHH.
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Puc. 1. Jlucensita Ginsg HoOpu B
okoymigix cMT Mana Poranb
(XapkiBcbka 0071., Ykpaina)

Fig. 1. Fox cubs near the burrow
near the village of Mala Rogan
(Kharkiv region, Ukraine)

Bioeocnocmepescenna

VY nyb6oBomy Jici Ha Teputopii ainstHKY «Jlic Ha Bopexkmiy (I3 «binorip’s») cioctepexeHHs-
MH OXOIUIeHO 4 BUBOJKOBI Hopw Jucuii (2009 p.). Tpu HOpH Oynu po3TalioBaHi Ha IIAKOpi, OJ-
Ha — y BEpXHil "acTuHi cxuiy. [lin yac mpoBeneHHs MOCTiIKEHb BCTAHOBIIEHO, IO JIUCHUII TTOMi-
YalTh KaMepy, YyIOTh 3BYKH, SIKi CYIPOBODKYIOTH 1 po0oTy. TBapuHM OTJISIAI0Th JEPEBO, I¢ BOHA
BCTaHOBIICHA, aJI€ 3rOIOM BTpadaloTh A0 Hel inTepec. CriocTepekeHHs IPOBOIMIN Y YePBHI-JTHITHI,
KOJIU JIUCEHSTA BXKE MIAPOCIN I CAMOCTIHHO 3aJIMIIAI0Th CXOBHIIA, aJie JOBOJI YaCcTO MOBEPTAIOTHCS
JI0 HUX. 3a 9ac poOoTH Baaiocs 3adikcyBaTH OCOOIMBOCTI BUKOPUCTAHHS Hip, 3pOOHMTH 3aIIHC 3BYKIB
JIOPOCTUX JIMCHIIb, TPOCTEKUTH BIIMIHHOCTI TTOBEIIHKHA TBAPHH 3 PI3HUX POJWH, OLIHUTH JTOOOBY
AKTUBHICTH JIUCEHSAT O il ITOpi POKY.

BaximBoro BIIMIHHICTIO Ii€T METOJUKH € HAsSBHICTh JOKYMEHTAJIbHOTO MaTepialy y BHTIISIL
Bizmeo- Ta aymiodaini (tadbm. 1). BinmeocnocTepeXeHHS NO3BOJSIOTH MIHIMI3yBaTH BIUIMB JIFOUHH
Ha 00’€KT JOCIIKEHHS Ta 3BUIBHAIOTH Yac AOCHITHUKY IS iHIIUX BUAIB pobiT. CyTTEBUM HEIOMi-
KOM METOJIMKH € 3HaYHAa YacTHWHA 3alHCiB Ha SAKil BiACYyTHI TBapuHHU. ToMy Martepian moTpedye me-
periisiay Ta 3HAYHOTO MOIMEpPeIHLOro copTyBaHHA. [IpW 3acToCyBaHHI BileOKaMepH y BiIKPUTHX
6ioTomnax moTpiOHO Oy/1e BCTAHOBIIOBATU IITATUB JJIS 3aKPITUICHHs 001 JHAHHSI, 1110 BHOCUTH 3MiHU
IO 3BUYHOTO OTOYCHHs TBapuH. [l0 TOTo %, Taka Cropy/a MoMiTHA I CTOPOHHIX 0Ci0.

domocnocm €PEeINHCEHHA

VY nyboBux Ta mimanomy micax Ha Tepuropii HIIII «ominsmanceki micu» Ta HIIIT «Crobo-
XKAHCBKHUID CHOCTEPEKEHHAMH OXOIUIeHO 4 HopH 6opcyki (2019-2020 p.). Ilig yac mpoBeneHHS
JIOCITI/PKEHb BCTAHOBJICHO, 110 OOPCYKH MOMIYar0Th (DOTONMACTKY Ta 1HKOJIM OTJIsAAaroTh ii. Llinomo-
OoBHii 30ip MaTepialy IO3BOJMB IiIPaxyBaTH KiBKICTh TBapHH, OIIHUTH OCOOIMBOCTI BUKOPHC-
TaHHS Hip, 1000BY aKTHBHICTh Ta COLIANbHI B3a€MOJIii OOPCYKiB, BIIMIHHOCTI MOBEIIHKH TBAapUH 3
pi3HHUX pomuH (puc. 2).

Puc. 2. 3niMOK 3 ¢oTomact-
ku Oins HOpH OOpCyKiB y
HIIII  «CnoGoxaHChKHI»
(XapkiBcbka 001., Ykpai-
Ha). 17.05.2020.

Fig. 2. Photo from a camera
trap installed near a badger
burrow in Slobozhanskyi
NNP (Kharkiv region, Ukra-
ine). 17.05.2020.
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Ha Binkpuriét ninsaii y HIII «Ty3710BChKI IMMaHWy CIIOCTEPEKESHHS MTPOBOJIITN OIS OJHi€T
ronoBHoi Hopu 6opcyki (2021 p.). Po3ramryBanHs BUXOJIB MiJ3€MHOIO CXOBHMIIA HE JO3BOJIMIO
pPO3MICTHTH (HOTOMACTKY TaK, 10O BCI BOHHM MOTPANMIM 10 POOOY0i 30HH NMPHUCTPoro. IIpoTsrom
nitomo60Boro 300py Matepiamy BIalOCs MiApaxyBaTH KUTBKICTh TBApHH, OIIHUTH OCOOJIHMBOCTI
BUKOPUCTAHHSI HOPHU, MOBEIIHKH OOPCYKIB Ta IXHbOT 1000BO{ aKTUBHOCTI.

[lix yac mpoBeneHHs GoTOCHOCTEPEKEHb MEPBUHHI JaHi ABISIOTE coboro (ororpadii. Poromna-
CTKH CIIPAaLbOBYIOTh HA MIPUCYTHICTh TBAPUH Y poOOUil 30HI, TOMY OUIBIIICTh MaTepially He MOTpe-
Oye TorepenHbOoro coprTyBaHHs (mmB. Tabn. 1). OgHak y BereramiitHuii mepioll (0COOIUBO BIITKY
cepen mHA) (poTomacTKa CrpamboBye Yepe3 CTOpOoHHI (pakTopu (TeperpiBaHHs IPYHTY, CHIbHHMA Bi-
Tep Toto). Lle 3menmnye gac pobotu GoTomacTku Ta 30LIBIIYE KiTBKICTh (OTO O€3 TBAPHH.

3a HalIMMU CIIOCTEPEKEHHSIMHU YaCcTKa TIOMILTKOBHX CIIPAIlbOBYBaHb OyIa OLIBIIOI Y MaTepia-
nax 3 Bigkpuroi nursHku y HIIIT «Ty3noBekki aumanm». Takoxk TpeGa BpaxoByBaTH BiJCYTHICTb
CIIOCTEPEKEHb Y IHTEpBallaX MIX CepisMHU 3HOMKH, 110 HE 03BOJISAE PIKCYBaTH JETali MOBEIIHKH.
dorocrocTepekeHHS MIHIMI3YIOTh BIUIMB JIFOAMHU HAa 00’ €KT JOCIHIHKCHHS Ta 3BUIBHSIIOTH Yac s
IHIIUX BUAIB pooiT. [Ipu BUKkopucTaHHI (HOTONACTOK y BIAKPUTHX Oi0TOMAX MOTPIOHO BCTAHOBIIOBA-
TH IITaTUB IS 3aKPIIUICHHs OOJaTHAHHSA, [0 BHOCUTH 3MIiHHU JI0 3BUYHOIO OTOYCHHS TBapwH. J[o
TOTO K, TaKa CIIOPY/a IMOMITHA JJIs CTOPOHHIX 0CI0.

IToBHOTa AaHWX IMiJ Yac Bi3yaJ bHHUX CIOCTEPEKEHD Ta Bi3yalIbHUX CIIOCTEPEKeHb 3 (hoTodikca-
i€ 0OMeXeHa 31e0UTBIIOro 3IOHOCTSIMH BHKOHABIISA, TOA1 SK ITiJ 9ac Bimeo- Ta (oTocmocTepe-
XKEeHb — TEXHIYHUMH XapaKTepUCTHUKaMHU amapaTypu Ta poOOUOr0 30HOI0 mMpHcTpoiB. Hemomiku Ta
MepeBard METOIWK JIs JIICOBUX Ta BIIKPUTHX NUISTHOK, SKi OyJlM BUSIBJICHI Mij 4ac MPOBEICHHS
JOCTIKEHb, y3aralbHEeHO Y Ta0JuIli 2.

Tabmums 2. MeToauKH CIIOCTEPEKEHHS 32 HOPOBUMH XIDKHMU CCAaBLSIMU OiJ1 CXOBHII B YMOBAX JIiCOBUX Ta BiAKpH-
TUX 6i0TOMIB

Table 2. Observation methods of shelters of burrowing carnivorans in forest and open biotopes

Meromxa* YMoBu i ‘YMmoBu 14 TypOyBanus TBapuH IloBHOTa HaHMX
criocrepiraga CIIOCTEPEIKCHHS
3akputi | Bimkpuri | 3akpwuri Bigkputi | 3akputi | Bimkpwuri 3akpuTi Bigkputi
6iotorm | GioTomm | GioTomm 6ioTornu 6ioTorm | GioTomn 6ioTomm 6ioTorm
BC Cxknamai  3pydHi CxtaaHi 3agoBinbHi  3HauHe  He 3Haune OOMexkeHa 34i0HOCTIMH BUKO-

HaBIL. € MOXKJIMBICTH MTPOBO-
JIMTH CIIOCTEPEKECHHS 38 Me-
JKaMH TUITHKA 3 HOPOIO

BC® Cxmamai 3pyuni  Cxmagni  3amoBimeHi  3Haune  He 3Haune OOMekeHa 310OHOCTSMH BUKO-
HaBIL. € MOXXJIMBICTH ITPOBO-
JIUTH CIIOCTEPEKEHHS 3a Me-
JKaMH TUITHKA 3 HOPOIO

BAC Hemae Hewmae 3amoBimeHi Cxmamsi He 3nau- He 3Haune OOMexxeHa TEXHIYHUMH XapaK-
3HAUEHHS 3HAYCHHSI (mpobnema  He TepUCTHKaMH aIapaTypH.
PO3MIIIEHHS CrnocTepexeHHs TUTbKH Y
KaMepH) Mexax po6ovoi 30HH MpH-
CTpOIO
oC He mae Hewmae  3agmosimbni Cxmamdi He 3nau- He 3Haune OOMexxeHa TEXHIYHUMH XapaK-
3HAUCHHS 3HAYCHHS (mpobiema  He TEpUCTHKaMH araparypH.
PO3MIIIEHHS CrnocrepexeHHs TUTBKH y
KamepHu) Mexax pobouoi 30HH IpH-
CTpOIO

* BC — Bi3yansHi crioctepexenns; BCO — Bizyansni crioctepexxeHHs 3 dpoTodikcaniero; BJIC — Bimeocnocrepe-
weHHs; PC — QoTocrnocTepekeHHsL.
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3a pe3yNbTaTOM aHaTi3y METOJMK MH BBaXKAEMO, IO Y JICOBHX YMOBAaxX JUIsl CIIOCTEPEIKEHb 3a
HOpaMH JIMCHIb Ta OOPCYKIB HalfKpalluM BapiaHToM OyJe BUKOpHCTaHHA ¢oTronmacTtok. Ha Bikpu-
THAX NiJSHKaX, OKpIM MPoOJeM i3 BCTAaHOBJICHHSAM OOJaTHAHHS Ta HOrO0 MAacKyBaHHSM, KiJIbKICTh
MOMWIKOBHUX CIPalbOBYBaHb MPUIAiB Oyia ObIION. 3 OMJIsSAY HA Iie, Bi3yalbHi CIIOCTEPEIKEHHS 3
¢dorodikcarricro OIS CXOBUI HOPOBHUX XIDKHMX CCABI[B 3aJIMINAIOTHCS aKTyaIbHUMH 1 Ha CHOTOJHI-
ITHIA JeHb I He JTICOBUX TEPUTOPIH.

Oo0roBopeHHst

BisyanpHi criocTepeskeHHsS TOBIUH 4Yac OYJIM OCHOBHOKO METOIUKOIO JOCIHIIKEHb MOBEHiHKU
XIDKUX HOPOBHUX ccaBliB. LIs MeTomuka 103BOJIsIE JOCTIAUTH TOBEAIHKY TBApHUH OIS Hip, OCOOIUBO
y Iepioj] MiApOCTaHHS TUTHHYAT, iIpaxyBaTH OCOOWH, 110 HACENIAIOTh CXOBHIIE, BUBHAYUTH 1HIU-
BillyaJbHI OCOOJMBOCTI TBapWH Ta CIIOCTEpIraTé Jaeski MiKBHIOBI B3aemoxii [Formozov 1989;
Rukovsky 1991; Wilson & Delahay 2001; Wright 2006; Kluever et al. 2013]. T B Tenepimrxiii yac
BOHA 3JIMIIAETHCS OJHIEIO i3 THX, 10 HAWYACTIIIe BUKOPUCTOBYETHCS B YKpaiHi, TOMY IO € TPOC-
TOIO Ta JICNICBOIO Y 3acTOoCyBaHHI. JIOCTIIHUK MOKe TIPOBOJUTH CITIOCTEPEKEHHS HE TUTLKH Oe3moce-
penHBO 3a 00°€KTOM (HAIIp., HOPOIO), aJle i 3a OTOUYIOUUM IIPOCTOPOM 1 (piKCyBaTH JaHi.

Y TO# ke Jac BizyasJbHi CIOCTEPEIKEHHS 3aBXK/IU OB s[3aHi 3 IPUCYTHICTIO JIOAUHH, IO Y PAi
BUIMAIKIB BIUTMBae Ha moBeainky TBapuH [O’Connell et al. 2011]. OcobnuBo 11e cToCcyeThCsS 0OCTa-
BUH, KOJIM 4Yepe3 YMOBH HaBKOJHMIIHBOTO CEPEJOBHIIA CIIOCTEPEKEHHS HEOOXiTHO MPOBOIUTH Ha
OJM3BKIN BiICTaHi Bi 00’€KTY, 30KpeMa y JIici 3 TYCTHM MmiurickoM. [IpobieMy MOXHA BHPIIIATH
IISIXOM CTBOPEHHS 3aCiIKW Ha JiepeBi HaJl HOPOIO, ajie Lie MOXKe BUKIMKATH HU3KY HE3py4HOCTeH
JUIs criocTepirada. Y pa3i BUKOPHCTaHHA Bi3yaJlbHOTO METOMY JUIS HIYHUX CIOCTEpeXeHb Horo He-
0OXIiTHO JIOTIOBHIOBATH TEXHIYHUMH 3ac00aMU, TAaKUMH, HANPUKIAJ, K MPHIa] HIYHOTO OaYeHHS
[Kluever et al. 2013].

JIOTIOBHEHHS JaHWX Bi3yallbHUX CIOCTEpeXeHb (oTorpadisMd OCHOBHHX (OPM IOBEHIHKH
TBapHH 3HAYHO MIABHIINYE iX HAYKOBY IiHHICTE Ta iHpopmatuHicTs [NOvikov 1949]. 1106 orpuma-
TH HalO1IBII OBHUH Matepia, Tpeba BpaXxoByBaTH SIK 0COONIHMBOCTI IIOBEAIHKY TBAPHH, TAK 1 Bapia-
HTH TEXHIYHMX 3aco0iB. B ocTaHHI gecaTupidus y 3B’A3Ky 3 IIBUAKHM PO3BHTKOM TEXHOJOTIH
3’SIBUJIaCh MOKJIMBICTh BUKOPHUCTOBYBATH y HAYKOBUX CIIOCTEPEKCHHSIX PI3HOMAHITHY amapaTrypy, ¥
ToMy YuCTi UdpoBy GoTo- Ta BimeorexHiky [Stewart et al. 1997; Macdonald et al. 2004; O’Connell
et al. 2011; Rozhnov & Sidorchuk 2016].

Jlis yCHIHUX CIOCTEPE)KEHb MOBEIIHKH TBAPHH Y IPUPOIHOMY CEPEIOBHUILI HEOOXiTHO MiHi-
MmisyBartu BrutiB Ha Hel momunu [Kluever et al. 2013]. V npomy BHIAIKy cydacHi JOCSITHEHHS TEX-
HIKH TIPOMOHYIOTh JTOCIITHAKY IIMPOKHM CIIEKTp (POTOMACTOK Ta BiJieoOKaMmep, AKi 3HAYHO Pi3HATHCS
3a U3aiHOM, JOBKHHOI 3HOMKH Ta iHimmu mapamerpamu [Scheibe et al. 2008; O’Connell et al.
2011; Rovero et al. 2013; Palencia et al. 2021].

BineocnocTepexxeHHsT Mae psiji TiepeBar MpPOTH Bi3yalbHOTO criocTepexeHHs. L meToanka Ha-
JIa€ MOKJIMBICTh TIPOBOJUTH IIIOA000BI JOCHIHKEHHS (32 YMOBH HAsBHOCTI peXHUMY HIYHOI 3HOM-
KM) Ta 3BUIBHSE JOCIIJIHUKA Bix HeoOximHocTi Oyrn mpucytHiM Oinst Hopu [Scheibe et al. 2008].
YyacTh TOCTIAHUKA Y CIIOCTEPEKEHHAX 3BOJUTHLCS JI0 PO3MIIICHHS 00JIaHAHHS, 3aMiHH €JICMCHTIB
XKUBJICHHSI Ta HOCIiB iH(opmanii. OkpiM 3MEHIIEHHS BIUIMBY JIOJUHM Ha MOBEIIHKY TBapHH, LS
METOJIUKA JTO3BOJISIE OJTHOYACHO OXOIMTH CIIOCTEPSIKEHHIMHM JCKUIbKa 00’ €KTIB MTPH HAsIBHOCTI BiJl-
MOBITHOTO 00JIaHAHHA. AJie KOJIM Kamepa MPOBOMTD 3alKC BIPOAOBXK YChOTO Yacy, 3HaYHI 3yCHII-
JIs1 TOBOIUTHCS BUTPAYaTH HA COPTYBAHHS Marepiany mepena anaiizom manux [Jumeau et al. 2017].
HasBHicTh ayniogaHux y Bifeodaiinax Moke TOTIOMOI'TH BCTAHOBHTH MPHUCYTHICTh TBAPHH, SKi 3HA-
XOJIATHCS 11032 POOOYO0 30HOO MPHUCTPOIO.

Buxopucranus (HOTOMACTOK JO3BOIISIE 3HAYHO 30UIBIINTH Yac pOOOTH EIEMEHTIB JKUBIICHHS Ta
OTpHUMAaTH O1ITBII KOHIIEHTPOBAaHHUN Matepian. 3iioMKa (oTormacTkaMu 30epirae yci mepeBaru Bigeoc-
MOCTEPEKEHb, OIHAK CIIiJ OpaTH 10 yBard BiACYTHICTH CIOCTEPEKCHb y iHTEpBalIax MiX CepisiMu
3itomku. Lle 3MeHITye MOKIUBOCTI (hikcyBaTH JeTali noBeAinku. Cepen 3i0paHux 1aHUX MOXKe OyTH
NPUCYTHS 1 3HaYHA KiJIbKICTh HEBU3HAYCHHUX crpainbkoByBaHb [Jumeau et al. 2017; Findlay et al.
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2020]. TIpuctpoi He 3aBXk I BCTUTatOTh 3a(iKCyBaTH TBAPUH, KOJIH BOHH YK€ HIBUAKO HPOXOIATH
IITHKY poOouoi 30HM. Y BereTamiiiHuii mepion (0COONHMBO BIITKY B CepeAMHI IHS) (OTOMACTKA
CIpaIlbOBY€E Yepe3 CTOPOHHI (pakTopu (meperpiBaHHs IPYHTY Ta POCIHH, CHIILHUH Bitep Tomlo). Lle
3MEHIIy€E Yac poOOTH MPUCTPOIO Ta 30UIBINYE KiJIbKICTh «iH(pOpMaLiiHOTO IyMy». ToMy HE0OXiqHO
neperisiiaTi Ta COpTyBaTh (oTomarepiany nepen oOpoOKoro aaHMX. SIKICTh 3i0paHOTrO MaTepiary
TaKOXK 3aJIeXKHUTH 1 Bix Momeni oopanoi poromactku [O’Connell et al. 2011; Newey et al. 2015; Pa-
lencia et al. 2021].

VY miIcyMKy MOXXHa CKa3aTH, IO ONTHMAIbHOK METOJHMKOI CIOCTEPEKEHb 32 HOPOBHMH XH-
JKMMH ccaBIsiMu Oist cxoBui € portocrocrepexenns [Kluever et al. 2013]. TlepeBaru i€l MmeTo1u-
KH TIEPEBAXAIOTh HAJ HENOJIKAMHU 1 MOJANBIINNA PO3BUTOK Ta JOCTYIHICTH (POTOMACTOK MOXYTH iX
3MEeHITUTH. DOTOMACTKH MAIOTh PEXKHM 3aIHCY Bieo(aiiiiiB, 10 MoXe OyTH KOPHCHUM IS JeTai-
3arii ocoOIMBOCTEN MOBEIIHKK TBapuH. OTHAK 1€ 3MEHIITY€E TPUBAIICTh POOOTH €IEMEHTIB KUBJICH-
HsI Ta 301IBIIYE Yac Ha Meperiisig Ta copTyBaHHs Martepiany [Rozhnov & Sidorchuk 2016; Swinnen
et al. 2019].

MOoXJIUBICTh BUKOPUCTAHHS PI3HUX METOJUK CIIOCTEPEKEHHS PI3HUTHCA IJIS Pi3HUX O10TOMIB
(Tabi. 2). Sk mokaszanau HaIlli JOCHIIPKEHHS, Y JIICOBUX IUISHKAX I'YCTHH MiJUTICOK 3aBakae e(heKTHB-
HO BUKOPUCTOBYBATH Bi3yaJbHHHA METOJ, TOAl K y BLAKPUTHX IUISTHKaX BHHUKAIOTH CKJIAJHOIII 3
BCTaHOBJICHHAM (OTO- Ta BimeoobOnagHaHHS. HeszamackoBaHa nopora amaparypa MOXKE CTaBaTH
00’€KTOM iHTEpeCy /ISl BUMIAKOBHX OCi0 Ta MPU3BOAMTH JI0 BTpatu obmaaunanns [Meek et al. 2019].
[HIII TOCTITHUKAMH TaKOX HATrOJIONIYIOTh HA MEHINH e()eKTUBHOCTI (POTOMACTOK y BIAKPUTHX Oio-
Tomax, Hixk y 3akputux [Wearn & Glover-Kapfer 2019].

Ha croromuimmiii geHb (OTONACTKH aKTUBHO BUKOPUCTOBYIOTH IS JOCIIKEHb CCaBIliB Ha Oa-
raThOX 3amoBimHux repuropisx [Sarmento et al. 2009; Rozhnov & Sidorchuk 2016; Rich et al. 2017;
Fiderer et al. 2019; Ferreiro-Arias et al. 2021], y Tomy uucini i B Ykpaini [Gashchak et al. 2017;
Koval 2017]. TlommupeHHst MPakTHKK BUKOPHUCTAHHS (POTOMACTOK HA 3alOBIOHUX TEPUTOPIsAX YKpai-
HU CIIPUATHME TIPOBEICHHIO MOHITOPHHTOBHX JIOCIIPKEHb TBAPUH HA CYYaCHOMY PiBHI.

3a JOmOMOTOI0 PO3TILIHYTHX METOAWK MPOBENCHHS CIIOCTEPEKESHb MOKHA OTPUMATH JIaHi 3 pi3-
HUX acIIeKTiB €KOJIOTil Ta TOBEIIHKHM HOPOBHX XMKHX CCaBIiB. /IS BU3HAUEHHS 3acelIeHOCTI Hip,
KUTBKOCTI TBapHH Ta NMPOAYKTHBHOCTI PO3MHOXKEHHs, JOOOBOI Ta CE30HHOI aKTHMBHOCTI MOTPiOHI
Pi3HI 3yCcWIIJIs Ta pi3HI migxoaud. Ha OCHOBI HaIIMX CIOCTEPEX EHb Ta OTJISAMAIB 1HIIUX JOCTIIHUKIB
[Macdonald et al. 2004; Kluever et al. 2013; Rozhnov & Sidorchuk 2016] mu cripoOyBaiu BU3HAYH-
TH HalOIIbII NPUAATHI METOAMKHU TSI BUPILICHHS TUX YM 1HIIMX 3a1ad4 (Tadi. 3).

Tabmuns 3. [IpuaaTHiCTS BUKOPUCTAHHS PI3HUX METOIUK CIIOCTEPEKEHHS ISl BUBYCHHS JESKHX aCIEKTiB eKOJOTii
Ta MOBEIIHKH HOPOBUX XIDKHUX CCABIIB

Table 3. The suitability of using different observation methods in the study of various aspects of ecology and behav-
iour of burrowing carnivorans

Meroauka* OxkpeMi 3a1a4i y AOCITIIKSHHIX €KOJIOTT Ta MOBEAIHKYA TBAPHH
Oco0HMBOCTI Jlo6oBa ta ce- | OcoOIMBOCTI MOBEIH- YucenbHICTh MixBua0Ba B3ae-
BUKOPUCTAHHS | 30HHA aKTHB- KU MOJIist
CXOBHIIA HICTH

BC +- - + +- +-

BC® +- - + +- +-

BJC + + + + +

oC + + + + +

Jlxepena Hami gani, Hami nani, Hami gani, Macdonald Hami gani, Klue-  Hami gani, Mac-
Rozhnov & Rozhnov & et al. 2004, Rozhnov & ver et al. 2013, donald et al. 2004,
Sidorchuk 2016 Sidorchuk 2016  Sidorchuk 2016 Rozhnov & Si- Rozhnov & Si-

dorchuk 2016 dorchuk 2016

* BC — Bi3yansHi criocrepexenns; BCO — Bizyansni crioctepexxeHHs 3 gpoTodikcaniero; BJIC — Bineocnocrepe-
xeHHsT; PC — doTocnocTeperkeHHs.
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CyugacHi MiAXOH IO MPOBEIEHHS CIIOCTEPEKEHD 3 BUKOPUCTAHHSIM (POTOMACTOK Ta BiflcoKaMep
3a0e3MeuyIoTh 30ip BENUKOT KITBKOCTI IaHUX JUIS SAKICHUX TOCIIKEHb €KOJIOTIT Ta TOBEAIHKHA HOPO-
BHX XIDKHX CCaBI[iB. Y TIEpIIy 4epry Iie MOB’S3aHO 3 JIOBIOCTPOKOBOIO O€3MepepBHOI0 3HOMKOIO.
BisyanbHi cioctepexeHHs 011 Hip oOMexeHi y yaci (pi3sMYHUMU MOXJIUBOCTSIMUA BUKOHABLS, TOMY
1 METOAMKA MaJjlo IpUAaTHA JUIsl BUBYEHHS TOOOBOI Ta CE30HHOT aKTUBHOCTI TBapHH.

Jyis BUSIBIICHHS JESKUX OCOOJIMBOCTEH MOBEHIHKM HOPOBHX XIMKHX CCAaBIIiB 3arajioM MOXHA
BHKOPHUCTOBYBaTHU BCi MeTouku. OHAK CITii BpaXOBYBATH, 1[0 YaCTHHY JAHHUX TOCIITHUK BTPAYaE,
KOJIM He repeOyBae Oilsl MiI3eMHOTO CXOBHIIIA TBApWH. 3 M€l XK MPUYMHHA MOXYTh OYTH TOBHICTIO
BTpaueHi Moii, MOB’s3aHi 3 MIKBUIOBOKO B3aEMOJIIEI0 Ta OCOOIMBOCTSAMHU BHKOPHCTaHHS Hip. Bizy-
QIBHI CIIOCTEPEKECHHS TPAIUIIIIMHO BUKOPUCTOBYIOTH JJIS MiIPAaXyHKY KUTBKOCTI JUTUHYAT Y BUBOJ-
Kax JINCUITh Ta OOPCYKiB. AJle Hapa3i BCTAHOBJICHO, IO (POTOCTIOCTEPEKESHHS 3a0€3eUyIOTh TOYHIIII
naHi momo unucensHocTi TBapuH [Kluever et al. 2013].

BucHoBku

1. Ha migcraBi NOPIBHSJIBHOTO aHAJ3y YOTHPHOX METOAUK CHOCTEpPEKEHb (Bi3yasbHI CIOCTE-
PEeXKEHHS, Bi3yallbHI CIIOCTEPEKEHHS 3 (HOTO(IKCAITIEI0, BIICOCIIOCTEPEIKEHHS Ta POTOCIIOCTEPESIKEH-
HsI) BCTAHOBJICHO, IO ONTHMAJIHHOK METOIMKOIO JIJISI BAKOPUCTAHHS O1JIs Hip JIUCHIIb Ta OOPCYKIB €
¢orocnocTepeskeHHs. 3aCTOCYBaHHS (POTOMACTOK J03BOJISIE MPOBOAUTH LiJI0A000BI TOBFOCTPOKOBI
JOCTI/IKEHHSI Ta OXOMUTH OJJHOYACHO KUJIbKa 00’ €KTiB, 3MEHIIIYE BIUIMB JIFOJMHHU Ha TIOBEIIHKY TBa-
PHH, pOOUTH POBEICHHS CIIOCTEPEIKEHD 3PYIHUM UIS TOCTITHHUKA.

2. MOXITUBICTh BUKOPHUCTAHHS PI3HUX METOIMK CIIOCTEPEKCHHS O11 Hip HOPOBUX XHXKHX CCa-
BIIiB PI3HUTHCS Ul PI3HUX MPHPOJHUX KOMIUTIEKCIB. J{yIsl JTIICOBUX MIISTHOK HAWOUIBINE MiIXOIUThH
npoBeneHHs GoTocmocTepekeHb. i BIAKPUTHX NIISHOK, OKPIM TOTO, aKTYaJIbHUMH 3aJTUIIAIOTHCS
1 Bi3yanbHi criocTepexeHHs 3 oTodikcartiero.

IMopsikn

Mu BUCIIOBITIOEMO BASYHICTH yCIM BOJIOHTEPAMH, SIKi OpaJii y4acTh y MOMIyKax IMiJ3éMHUX CXOBHI HOPOBUX XMDKUX
CCaBIliB, KEPIBHUITBY Ta criBpobiTHrkaM HIIIT «I"ominbimanceki sicu», HITIT «Cro6oxancekuiiy, HIIIT «Ty3miBck-
ki muManny, JI13 «binorip’s» 3a gomoMory y 300pi Matepiaiy Ta IpOBEeJSHHI 1OCIimKeHb, B. JJoBUMHOBCHKOMY 3a
YacTHHY HagaHuX (oromacTok. OcoOnuBy MOASKy BHCIOBIOEMO €. SIIOKy 3a 3HAUHHI BHECOK B OPTaHi3allilo Ta
MIPOBENICHHS MOJHOBUX pobiT Ha Tepuropii HIIIT «'oMinbranchki Jtick» Ta 1. 3aropoIHIOKY 32 KOPHCHI 3ayBaKEHHS

Ta MOPAJIHX IiJ] 9ac MiATOTOBKH PYKOIUCY CTAaTTi.
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Abstract

In 2021, the authors, with the assistance of speleological clubs, conducted winter
surveys of bats in underground cavities of in the Ternopil part of the Middle Dnis-
ter Region. Twenty wintering shelters of different origin and size were inspected,
of which ten are described for the first time. A total of 2573 individuals of 6 spe-
cies were recorded. The most abundant species (92.84%) was Rhinolophus hippo-
sideros. The most noticeable accumulations of this species were found in the caves
Kryshtaleva, Vitrova, Verteba, Yuvileyna, and Ozerna. The second most abundant
species was Myotis myotis. A total of 134 individuals of this species were found,
which is 5.2% of the total number of recorded bats. On the third place were Myotis
daubentonii (1.1%) and Plecotus auritus (0.7%), which were found in five shelters
each, albeit in small numbers. The largest number of bats was found in Kryshta-
leva Cave—1188 individuals belonging to 2 species. Several hundred individuals
were found during the winter in the caves Verteba and Vitrova, and more than a
hundred in the caves Khomach, Juvyleyna, and Ozerna. The highest species rich-
ness was recorded in the caves Ugryn, Teklivska, and Mlynky (four species in
each). There have been no noticeable changes in the abundance and species com-
position of bats during the winter in the underground cavities of the studied region
since 2019 (at the time of preliminary surveys). It is possible to trace an increase in
the abundance of Rhinolophus hipposideros in Kryshtaleva Cave, of Myotis
daubentonii in Ugryn Cave, and of Plecotus auritus in several shelters. This indi-
cates that the mode of use of caves (for scientific and recreational purposes) does
not prevent them from fulfilling the role of wintering shelters for this group of
animals. The Ternopil part of the Middle Dnister Region is characterized by the
absolute dominance of Rhinolophus hipposideros, whereas in the neighbouring
Kamenets part of the region this species ranks second in abundance after Myotis
myotis. Cold-tolerant species are much more common in the Kamianets-Podilskyi
area. These differences are related to the different types of the most common win-
tering shelters in the region.
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Ckaaja 3umoBHX arperauiii kaxasis (Chiroptera) y cxoBuIIax ne4epHoro TUIy
Tepnomninbebkoro Ipugnicrep’s (06aiku 2021 poky)

Ounexcanap Bikupuak, [lerpo Ilnomancbkuii, Auapiii baunncbkmii, Terasna MuUKUTIOK

Pestome. TepHominbcbke [IpumHicTep’s 3aBISKH CKJIQJIHOCTI T€OJIOTiYHOT Oy/I0BU Oarate Ha MiJA3¢MHI CXOBH-
112, SKi BaKJIMBI U1 3UMIBII TpornodiapHUX BUAIB KaxaHiB. Y 2021 p. aBTOpamMu, 3a COpUSHHA CIEICOKIy0iB,
MPOBEICHI 3UMOBI OOMIKM PYKOKPWINX y MiA3€MHUX MOPOKHUHAX perioHy TepHominbchkkoro [Ipumnictep’s.
Byno ob6crexkeno 20 3MMOBHX CXOBHII Pi3HOTO TEHE3HCY 1 PI3HUX Po3MipiB, 10 3 HUX ommcaHi BIepIle. 3araiom
oOmikoBaHo 2573 ocobun 6 BupaiB. HaituncenmpHimmii Bun (92,84 %) — minkoBuk Mmamuii — Rhinolophus
hipposideros. Haii011p111 TOMITHI CKYITYEHHS LIbOTO BUy BUSBIEHO y neuepax Kpumranesa, Bitpoa, Bepreba,
IOBineitna, Ozepua. Ha apyromy Micui 3a 4ucenbHICTIO 0cOOMH nepeOyBae HIYHHI BelInka — Myotis myotis.
Bceroro BusiBieHo 134 0cOOMHM IBOTO BHY, IO CTAHOBUTH 5,2 %. Ha TpethoMy — HiuHMISA BonsiHA — Myotis
daubentonii (1,1 %) ta Byxaub Oypuit — Plecotus auritus (0,7 %), siKi BUSBIICH] Y 5 CXOBHUIIAX KOXKEH X04a 1y
HE3HAYHMX KUTbKOCTsAX. HaitbinbIna KiTbKiCTh KaXKaHiB BUsBICHA y medyepi Kpumranesa: 1188 ocobun, mo Ha-
nexatb 10 2 BuniB. [lo nekinbka coTeHb 0COOMH BUSBIICHO Ha 3UMIiBII y meuepax Bepreba ta Birposa, monax
cOTHIO — y medepax Ha Xomax, FOBineitniit, O3epHiii. Haitbinpmie BuIoBe pi3HOMaHITTS 3a(hikCOBaHO y mede-
pax Yrpuns, TexmiBcrka, MauHKH (110 4 BUOM Y KOXKHIK). Pi3KHUX 3MiH YHCEIFHOTO Ta BUJOBOTO CKJIaqy Kaxa-
HiB Ha 3UMIBII y MiJ3€MHUX CXOBHIIax periony 3 2019 p. (wacy momepenHix oOmikiB) He BinOymock. MoxHa
BKa3aTH Ha 30UIBIICHHS KUIBKOCTI BUSBIEHHX OCOOMH ITiIKOBHKA Majoro y nedepi Kpumranesa, HiYHHII BOJs-
HOI y miedepi YTpuHB, ByXaHs Oyporo y KiJJbKoX cxoBHIIax. Lle cBi4uTE Ipo Te, 0 PeKUM BUKOPUCTAHHS I1e-
4ep (y HAyKOBUX 1 peKpealiifHuX IIJISIX) He MepemIKoKae BAKOHAHHIO HUMH POJIi 3MMOBHX CXOBHII JUISL TaHOT
rpynu BuAiB TBapuH. [IpoBeseHO MOPIBHSHHS CKJIAXy 3UMOBOI XiponTepodayHH TOCIIHKyBaHOTO PErioHy Ta
cycigaporo — Kam’anenpkoro punnicrep’s. dnst TepHominecekoi yactuan [Ipuanictep’st XxapakTepHe MOBHE
JIOMiHYBaHHS MiKOBHKa Manoro, Ha Kam’sHewyuHi 1eil BUJ 3a KUIBKICTIO MOCiae Apyre Micue Ipu mepeBa-
’kaHHI HiuHHLI Benukoi. Ha Kam’ssHewunHi wactime QikcyroThes Xoa00mo0Hi Buar. Lli BiTMiHHOCTI BHILIH-
BAIOTh 13 BIIMIHHOCTEH Y HAWMIOMIMPEHIIINX TUITaX CXOBHII: HAa TepHOMULI 3Ha4HI 3a 00’ €MaMH 1 IPOTSHKHICTIO
rincoBi nabipuaTH, Ha Kam’THeYYnHI YacTKa TaKUX CXOBHIIl MCHIIIA.

Knto4uoBi cmoBa: KaxkaHW, 3UMOBI arperarii, CXOBHWIIA NEYEPHOTO THITy, TepHominberke [IpuanicTep’s,
EUROBATS.

Beryn

VY ¢ayni Ykpainu kakaHd NpeacTaBieHi 28 BUIAMH, CKIaal04n Y€TBEPTy YaCTUHY TepiodayHn
Kpainu, i Bci BoHn BHeceHi 10 UepBonoi kauru Ykpainu (2009). Ix Bucokuit cosonoriunmii craryc miar-
BEpXKEHO BKIIOYEHHsM 10 [leperiky BUIIB TBapHH, IO 3aHOCAThCs 10 UepBOHOT KHUrH YKpaiHu (TBa-
pUHHHI CBIiT) 3TiJJHO Hakasy MiHicTepcTBa 3aXHCTy JOBKULIS Ta TPHPOJHHUX pecypciB YKpaiHW Bin
19 cigns 2021 p. Ne 29. [Ipobrema 0XOpOHH PIAKICHUX i KOPUCHUX JJIS JIFOIUHU BUJIIB KaXKaHIB 3MYIIY€E
3BEpHYTH NIJIBHY YBary Ha 3’sCyBaHHS 3MiH y CKJaJli XiponTepodayHu PerioHy Ta 3JiHCHUTH CyJacHY
OIIIHKH CTaHY IOIYJIALIN KaKaHiB.

Tepuominbschke [lpugHicTep’s 3aBASKH CKIAAHOCTI reooriyHoi OynoBU Oarate Ha Mij3eMHI
CXOBHIIA. 3 MPUYHUH 1X BEJUKOI POl I iCHYBAaHHSI MOMYJIALIH TPOrao(pinbHUX KaXaHiB, BOHU 3/1a-
BHA MPUBEPTAIIN yBary JOCIiTHUKIB-300J10TiB [Verkhratsky 1869; Abelentsev & Popov 1956; Tatari-
nov 1956, 1962]. KimpkicTh myOmikamiid 3 bOT0 MUTAHHS Pi3KO 3pOCIia, MOYUHAYH i3 90-X poKiB
XX ct1. [Zagorodniuk & Tkach 1996; Vargovich 1998; Bashta & Vikyrchak 2015; Vikyrchak 2018;
Vikyrchak et al. 2020] IIpote nuHamika 3MiH y CKJIafi XiponTepodpayHH CIOHYKAE MO MOCTIHHOTO
OHOBJICHHS JIaHUX.

Marepiaj i meToan

Y 2021 poui aBTOpaMu, 3a CIPHSIHHS 1 32 yJacTi IpeACcTaBHUKIB crieneoknyois Kuesa, JIbBoBa,
Tepnomnons, bopuiesa, YopTkoBa, MpoBeeHi 3MMOBI 00JIIKH PYKOKPHIIHNX Y ITiA3eMHHUX MOPOKHUHAX
niBreHHoi yactuHU TepHominbebkoi 06acTi Ta 1BOX mig3emens bykosuuu. Hacammepen, Oymo op-
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TaHI30BaHO SKCIICAMIIIIHI BHI3M IO MeYep, SKi MiKHAPOIHOIO OPraHi3alli€lo, 0 KOOPAUHYE JTOCIi-
JOKEHHS 1 MOHITOPUHT HonyJsiii pykokpuinux y €sponi — EUROBATS Braeceni 1o Crucky Kiro-
YOBUX MiI3EMHHX CXOBHII Ka)KaHIB 3araJJbHOEBPONEHCHKOTO 3HAUCHHS.

OO0k KaXKaHiB MPOBOIMIIM 3TiHO 13 3arallbHONPHUHATAME MeTomukamu [Petrushenko 2002,
2017] 3i 3miHamu. 3MiHCHIOBAJIOCS Bi3yajbHEe 0OCTEKESHHS IMOPOKHUH 3 BUKOPUCTAHHSAM JIIXTApHKA 1,
3a MoTpeOu — OIHOKJIIS HEBEIMKOI KPaTHOCTI; (POTO3HOMKA MPOBOAMIACH MAKPO-Ta TeIe00'eKTUBA-
MU. Bu3HaueHHs BUAY 3IMCHIOBAIN Bi3yallbHO, 0€3 B3ATTA J0 PYK, 32 BHIocnenupivHumMu Mopgho-
JIOTIYHUMH O3HaKamMu. TepMiHM TIpoBeACHHS 00MiKiB (3MMa) OyI0 00paHO KOJM BCi OCLII BUIH 3HA-
XOJSAThCSI B CTaHi ribepHaltii.

[IpamroBana ojHa 00MiKOBA TPyMA Yy CKJIAAl 2—5 YOJOBIK 3 WiTKUM PO3MOALIOM 000B’sI3KiB (TI0-
IIYKiBIIi, IPOBIAHHK, Tororpad, koopauHaTop). Po3rantyBaHHs KakaHIB HAHOCHIUCH Ha KapTOCXe-
My XOJIB TIeuep, 10 YHEMOXKIIMBIIOBAIO IMOBTOPHI OOJiKH. BUKOpUCTOBYBamMCS KapTOCXEMH Ili-
J3eMelIb OTPHMaHI i3 3araJIbHOIOCTYITHUX iHTepHeT-pecypciB [IHdopmariiiHo-aHamiTHYHA cHUcTeMa
Kamactp medep ta mopoxuuH Ykpainu //https://caves.in.ua]. ¥ pasi BIICYTHOCTI mMartepialliB TOTO-
rpadivyHOi 3MOMKH IS HEBEJIIMKHUX ITOPOKHUH CTBOPIOBAITUCH MPUOIM3HI KAPTOCXEMH.

VY TabnHIAX BUKOPUCTAHO aKPOHIMHU JIATHHCHKUX HasB BHUIIB: RHIP — Rhinolophus hippo-
sideros; MMYO — Myotis myotis; MDAU — Myotis daubentonii; PAUR — Plecotus auritus;
BBAR — Barbastella barbastellus; ESER — Eptesicus serotinus.

Cxoeuwa

Oo6ctexeno 20 MiI3eMHUX MOPOKHUH Pi3HUX PO3MIpiB Ta pizHOro rnoxomkeHHs (puc. 1). Cepen
HUX — 14 IpUpoaHUX Ievep, 5 3aKUHYTHX IITOJICHb Ta 1 MiBall.

Jlesiki 3 HUX MIKHApOJHOKO OPTaHi3alli€ro, 0 KOOPAMHYE JTOCIIKEHHS 1 MOHITOPUHT TIOMYJIs-
i pykokpwimx y €sponi, EUROBATS, BHeceni 10 CrucKy KITFOYOBUX ITII36MHUX CXOBHII KaXKa-
HiB 3arajbHOeBponeiicbkoro 3HaueHHs [Domashlinets 2018]. Lle — nmevepu Bepteba, Kpumranesa,
BitpoBa Ta Yrpuns. Sk Micus 3uMiBJIi Ka)KaHiB BOHU 3TaAyIOThCS y 0araThboX JITepaTypHUX JKepe-
nax [Godlevska et al. 2005]. BizoMmumu cxoBHIaMH € Takox medepu HOBinmeitHa, O3zepHa, ['ocTpi
l'oBau, Enedantuna, Mnunku, Cnaska [Godlevska et al. 2010].

[HIIi TiA3eMeruIs K CXOBUINA KaXKaHiB HABOIATHLCS BIIEpIIIC.

Ileuepa Mywxaposa Hma — rincoBa nedepa. 3HaxoauTbes B ¢. OnekcuHli biabue 3oioTerpka
OTT TepHominbebka 0071. JloBxkHHA po3BimaHux XomiB Omm3pko 6500 m. 1o 2008 poky BXix y mo-
POXHUHY OYB MOBHICTIO MEPEKPUTHH 1 TIPEJCTABIAB COOOI0 HEBEIMKHI 3aMHUTHH MPOBAI Y Tilcax
[Pokaliuk et al. 2010]. Moxe ciyryBaTu 00’ €KTOM BHBYEHHS MMOYATKOBHX E€TalliB MPOIIECy 3acelieH-
HS KQKaHAMH BEJTMKHUX CXOBHIIL.

UImonvna ['unvkiecoka — 3HaxonuThes B ceni ['mabkiBli ToBcTteHchkoi OTIT TepHOMiBECHKOT
00:1. Po3minieHa Ha mpaBoMy OOpTY epo3iifHOTO sIpy, IO Ha JIiBOMY Oepe3i KaHbHOHOMOAiOHOT J10-
yuad p. Tymu. JlorkuHa XoAiB 61u3bko 250 M. Tlimzemenns mae BXin 3aBmupIikd 1 M, Bucoty 0,2—
0,4 M, n1Ba OOKOBHX BiKHa MEHIIMX PO3MIpIB Ta ABa KpHija. YTBOpHJIAcA B pe3ynbTaTi JOOyBaHHS
micky [Dobriansky & Ploschansky 2019]. ¥V mimzemerni cnigu mocTiiiHOro nepeOyBaHHS JHCHIb
(KICTKHW TOMAITHBOT MTHII, 3aI1aX, CKCKPEMEHTH).

Lmonvus 'unviiecvra nuocns 3HaX0AUTHCS 100 M HIDKYE TIO X0y SIpY BiX MONIEPEAHBOI Meve-
pu. 3akMHyTa MiIaHa MTOJBbHS, JOBXHWHOI XomiB Onm3bko 100 M. Bucora xoxi 1 — 1,5 M. Sk i
MOTIEPEAHFOMY CXOBHIII, BHSIBICHO CIIAHM ITOCTIHHOTO MepeOyBaHHS JHCHUID (KiCTKH JIOMAIIHBOI
TITHUIT, 3aMax, EKCKPEMEHTH ).

LImonvusa Texniecoka — 3HAXOANTHCA HA TPABOMY CXWJII CTPYMKa JIPYTOPsIIHOI ITPaBoi MPUTO-
ku p. Ceper 6ins xyropa TekniBka (binsue-3omorenska OTI™ Teprominbecbka 061acTs). 3aKUHyTa
MilIaHa MTOJIBHSI, TOBKUHOIO X0iB 0m3pko 120 M [Dobriansky & Ploschansky 2020].

Ileuepa JIxypuHChKa KapcTOBHUIl TaOipuHT y Tincax TOBKUHOIO XOXiB moHax 2 kM. Po3TarroBa-
Ha nobsmzy ¢. Haropsinu ToBctencbkoi OTI . TlocTiliHO JOCTYMHOK ISl KaXKaHIB € JIHIIe OnmK4Ya
JI0 BXOy YacTHHA MabipuHTIB. BXiJ y MaNbHIO YaCTUHY SK MIPABUIIO 3aKPUTHH.


https://uk.wikipedia.org/w/index.php?title=EUROBATs&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=EUROBATs&action=edit&redlink=1
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Puc. 1. KapTocxema po3TairyBaHHsS 3MMOBHX CXOBHIII IEYEPHOTO TUITY (HOMEp Ha KapTi BiAmoBizae tabm. 1).

Fig. 1. Map of the location of cave-type shelters of bats (numbers correspond to ‘No.’ in Table 1).

Ileuepa na Xomax — xapcTOBUI NaOipHHT y Tilcax, JOBXKUHOI XoaiB 126 kM. Po3ramoBaHa Ha
niBoMy 60pTy p. Lluranka mobiamsy xyt. Xomu (mpucinok c. Kpusue bopuiiscskoi OTT).

Ilevepa Mnunouxu — KapcTOBa MOPOKHUHA, JOBKUHOI X0/iB 61u3bko 50 M. Po3rammoBaHna 6i-
s c. 3amices 3aBoacekoi OTI Henoganik Bij meuepru MITHHKH.

LImonvus Mionuysa-1. Tlig3eMHMA TOPU3OHTATBHUN XiJ1, IO 3AJTUIIUBCA Micis J0OYBaHHS Mij-
HeBMicHOT opoau y 30-x pokax XX cr. Po3ramoBana Ha KpyTUX CXWiIax IOJWHH p. JHicTep moo-
a3y c. IBane-3omote 3amimuipkoi OTI. JlosxuHa 8 M.

LImonvus Mionuysa-2. Tlig3eMHUA TOPU3OHTATBHUN XiJ1, 0 3JTMIIMBCA Mics J0OYBaHHS Mif-
HeBMicHOT moponH y 30-x pokax XX cr. JlorkuHa 25 M. Po3raimoBana Ha KpyTHX CXHJIaX JOJTHHH P.
Huicrep modau3y c. Isane-3omore aminuipkoi OTT .

Iiosan ogpicy «HIIII /[nicmpogcokuii kanwiiony (M. 3aNiMIUKA) — IOBKHAHA BEPXHBOTO SIPYCY
20 M (3umoBa Temneparypa +10° C), uwknboro (3uMosa Temmnepatypa +6° C) — 20 M. CTinu BUMY-
pyBaHi TECaHUM BaITHIKOM, IEPEKPUTTS CKIIeIiHIacTe. BEeHTHIAMiMHI OTBOPH BiAKPHTI MOCTIHHO.

Pe3yabTaTH i 00roBOpeHHs

Kinvkicnuii i euoosuit cknao

PesynpTaT 0011iKiB BUOBOTO 1 KIJIBKICHOTO CKJIaly 3UMOBHX arperauniii kaxadiB y 2021 p. Ha-
BeZieHo y Tabmwmii 1. 3aranom y 20 cxoBumiax o0iikoBaHo 2574 ocoOuHM 6 BHIIB.

JList O1iHKY TOBHOTH OOJIKIB HA pUCYHKax 2—19 BKa3zaHO IUISHKN 0OCTEKCHUX JTa0ipHHTIB.
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Ta6muws 1. PesynpraTi 007iKiB KakaHiB y 00cTexeHHx nedepax (nani 2021 p.)
Table 1. Results of bat censuses carried out in the surveyed caves (data from 2021)

Ne | Hasea Kopucrysau (posmo- | lata 06- KinpkicTs ocobuH
cxopHiia PAHIK) HALp creReHA Rhip leyo | Mdau ‘ Paur | Bbar | Eser | Pazom
1 TIleu. BitpoBa  JIbBiBCchkmii cieneok- 28.01.2021 277 - - - — — 277
(paiioH rreu. 1y6 «ukmom»
OnrumMicTnyHa)
2 Ileu. Bepreba  BbopuiiBcekuii cieneo- 10.02.2021 304 51 - - - - 355
KIIy0 «My3eii»
3 Ieu. Kpumra-  YmpaBiiHHS OCBITH 31.01.2021 1187 1 - - - - 1188
JIeBa TOOA
4  Ileu. Yrpunp 3asoaceka OTT 24.02.2021 13 48 21 6 — — 88
5. [eu. IOBineitna HIIIT «/lnicTpoBebkuit 21.02.2021 155 - 1 3 - - 159
KaHBHOHY
6  Ileu. OzepHa Creneokny6 «[lomin- 04.01.2021 170 - - - - - 170
ms» (M. TepHOMiNB)
7. Ileu. Mymka-  Binbue 3osoTenpka 09.01.2021 15 - - - - - 15
posa Sma OTT
8  TI'mHBKIBCHKA Toscrencska OTI 13.01.2021 15 - - - — — 15
9  T'uHbKIBCBKA Tosctenceka OTT 13.01.2021 32 - - - - - 32
HIDKHS
10 TIleu. TekmiBcy- binbue 3omoTenbka 13.01.2021 3 - 1 2 1 — 7
Ka OTT
11 Ileu. Dxypun- HIIII «/JaicTpoBchkmii 16.02.2021 39 19 - 1 - - 59
ChKa KaHBHOH
12 TIleu. Ckutceka Koctpmkiseeka OTI  20.01.2021 45 7 - - - - 52
(T'ocrpi 'oBan)
13 Ileu. Enepan-  Koctpmxkiscska OTT  20.02.2021 4 2 - - - - 6
THUHA
14 Tleu. na Xomax! Bopmicbka OTT 17.01.2021 110 - - - - - 110
15 Ileu. Mmuakn  Cmeneoxiry0 «Kpuc-  24.01.2021 9 5 4 - - 1 19
(mpuBxiaH. 3am) Tam» (M. YopTkiB)
16 TIleu. Mumuou- Cneneoxny6 «Kpuc-  24.02.2021 - - 1 7 - - 8
KH Tam» (M. HopTKiB)
17 Miganns-1 HITIT «/IrictpoBeekuii 04.03.2021 1 - - - - - 1
KaHBHOH
18 Minnusi-2 HIII «JuictpoBebkuit 04.03.2021 10 - - - - - 10
KaHBHOHY
19 TIligBam odicy  HIII «/JuicTpoBeekuit 24.02.2021 - 1 - 1 - - 2
HITIT «/Tni- KaHbIOH»
CTPOBCHKUH
KaHBHOHY,
M. 3anilUKA
20 Ileu. CnaBka HITIT «/IrictpoBepkuit 13.05.2021 (Bxizg 3acummaHo 3eMISTHOIO Macoo)
KaHBHOH»
21 TIleu. Jlucstumit  YTpaBiiHHS OCBITH 31.01.2021 - - - - - - -
xip? TOJA
Bcroro ocobun 2390 134 28 20 1 1 2574
Yactka % 92,85 52 1,08 0,77 0,04 0,04 100

!'1e cxoBulle 06CTeXEHO Ha MPOXAaHHS aBTOPIiB TEPHOMIILCLKUM crieneonorom FO. 3apeMOChKUM.

224.02.2019 y upoMy CXOBMILI BHSBJIEHO 3 OCOOMHHM ByxaHs aBctpiiicekoro (Plecotus austriacus) ta 1 ocoOuny
HIMPOKOBYXa eBponeicbkoro (Barbastella barbastellus).
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Onuc oominanmuux 6uoie

Haitancensnimmii Buz (92,85 %) — migkoBuk manuii (Rhinolophus hipposideros), sk 1ie 0ymno i
B nonepenHi poku [Kvasha & Vikyrchak 2000; Godlevska et al. 2005; Bashta & Vikyrchak 2017].
Haiibinbin momiTHI CKyITYeHHsS IILOTO BHIYy BHSBIICHO Yy Iedepax Kpumranesa, Birposa, Bepte0a,
IOBineiina, O3epra. CkymueHHs 1IbOr0 BUAY B medepi KpumraneBa uncenpHicTiO monan 1000 oco-
O6uH — yHikanbHe suie A [Honimuia. [TigkoBUK Malnii — MOPIBHAHO TEIUIONIOOHUHN BU 1y TIH-
OuHi Bennde3Hux [lominbChKUX JTAOIpUHTIB, MOAANI Bl BXOXIY, IMIKOBUKU 3HAXOIATH KOM(MOPTHY
1715 cebe 30Hy 3 TemnepaTypamu y3uMky +8 ... +10° C.

Ha npyromy Micri 3a 4uceNbHICTIO 0COOUH repeOyBae HIYHUIA Besmka (Myotis myotis). Beboro
BHsBIEHO 134 0COOWHU IIHOTO BHUIY, IO CTaHOBHUTH 5,2 %. O3HaK Bpak€HOCTiI TBapHUH XBOPOOOIO
«bioro Hoca» (rpuOKOBE 3aXBOPIOBAHHS, SIKE MPU3BEIIO 10 MacoBOi 3arudelni KakaHiB Ha aMepHKa-
HCHKOMY KOHTHHEHTi) B 00CTEXKEHHUX IIbOTO pid CXOBHIIAX HE BHABJICHO, Xo4a y 2015 p. 3HalizeHo
JIeKiJIbKa XBOPUX OCOOMH HIYHHUIh BEMKUX. BumaakiB MacoBoi 3aruderi He 3a(hikcoBaHo.

Ha tpetbomy Miciii — HivuHHUIA BoAsHA (Myotis daubentonii) Ta Byxaub Oypwii (Plecotus auri-
tus), sK1 BUSABJICHI Y 5 CXOBHIAX KOXEH X0Ya 1 Y HE3HAUYHUX KUTBKOCTSIX. UHCENBHICTh IUX IBOX
BH/IIB JIETIIO 3pOCIIa 3 Yacy MOTEePeIHIX 0OJiKiB.

Po3miujenna Kaxcanie y cxoeuuiax

Ha puc. 2—19, mo momani HIKYe, BKa3aHO MICIle pO3TAllyBaHHS Ka)kKaHiB HA MOMEHT OOJIKiB.
s iHpopmaris noTpiOHa I BCTAHOBJICHHS 3aKOHOMIpHOCTEH BHOOPY KajkaHAMHU MICITh 3UMIBIL Y
MiJ3eMeIIsIX 3HaYHUX 32 00’ €MaMHu, 3a KUIBKICTIO XOJIIB Ta rajiepei 3 OJHaKOBUMHU MiKpOKIIiMaTHY-
HUMU YMOBaMHU, SIKUMH € TIOA1IbCHKI TIIICOBI TIeUepH.

PosranryBanHs kaxxaHiB
y reuepi Birposa 28.01.2021

Y

- JlinstHKa 00CTEKEHHS
TO9 YucenbHICTh y CKYITYEHHI
® R hipposid %
. hipposideros i
U/ 010 2030 40m

Puc. 2. Po3ranryBanus kaxaHiB y nied. Birposa 28.01.2021.
Fig. 2. Location of bats in the cave Vitrova on 28.01.2021.
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PosramryBanns kaxkaniB y nedepi Bepre6a 10.01.2021

13 10

) 2 YuCenbHICTh y CKYITYeHH1 @ R. hipposideros
JlinstHKa 00CTEXCHHS B M. myotis

] 20 40 60 80 100m

Puc. 3. Po3ramryBanHs kaxaHiB y ned. Bepre6a 10.02.2021.
Fig. 3. Location of bats in the cave Verteba on 10.02.2021.

PosTanryBaHHs KaxaHiB
y neuepi Kpumranesa
31.01.2021

== MapmpyT o6CTexKeHHs R ’ ¥ ‘
2 UHCenbHICTh y CKYMYeHHi y {i & Vg
P o 77
@ R hipposideros i k’ o=
B
' =y .
= Momyoris O 30 60 90 120 150w ‘jw%

Puc. 4. Po3ramyBanns kaxaniB y ned. Kpummranesa 31.01.2021.
Fig. 4. Location of bats in the cave Kryshtaleva on 31.01.2021.

3arajpHO BiZIOMO, IO Ka)kKaHW BUOMPAIOTH MicIie TidepeHallii BinoBiqHo 10 010J0TivHO 3aTpe-
OyBaHux Temreparyp. «TemnomoOHuit» MiAKOBUK Manuit (Rhinolophus hipposideros) npoHuKkae
yrim6 nabipuHTIB, PO3MIITYIOUYHCH ABOMA CIIOCO0aMH: TIOOAMHOKUMH OCOOMHAaMH abo ix OaraToun-
CeNbHI CKyMmYeHHA. [IpudoMy Miclisl CKyIm4eHHs (POPMYIOTBCS 3 POKY y PIK B OJHHX 1 THX CaMHUX
paiioHax redepu (puc. 2—4), iIrHOPYIOYH CyCiJIHI AUISHKA Ja0ipuHTIB, MOMIOHI 32 00’ eMaMHu 1 TeMIle-
parypamu. [1puB’si3aHiCTh O MICIISI CKYITYCHHS iIKOBHUKIB y mieuepi Bitposa (puc. 1) aBTopu croc-
Tepiratoth 3 1989 p. [Vikyrchak 2018].
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Puc. 5. Po3ranryBanns kaxaniB y rmed. O3epua 04.01.2021.
Fig. 5. Location of bats in the cave Ozerna on 04.01.2021.
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Po3raiyBaHHs Ka)kaHiB
y nevepi Yrpuns 24.02.2021

o ® R. hipposideros

m M. myotis
a P. auritus
© M. daubentonii

Puc. 6. Po3ramyBaHHs KakaHIB y 1ed. YTpHHb
24.02.2021.

Fig. 6. Location of bats in the cave Ugryn on 24.02.2021.

® Rhinolophus hipposideros
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Puc. 7. PosramyBanHs kaxaHiB y ned. lOBineitHa
28.01.2021.

Fig. 7. Location of bats in the cave Juvileyna
on 28.01.2021.

PoszramryBanns kaxkaHiB
y nedepi Mymkaposa simMa
09.01.2021

Puc. 8. Po3ranryBanus kaxaHiB y med. Myikaposa sima, npoBeaenux 09.01.2021.
Fig. 8. Location of bats in the cave Mushkarova Yama on 09.01.2021.
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Po3ranryBaHHs KaxaHIiB

y neuepi I'mabkiBcbka 13.01.2021 Posramysamia kaxanis

y neuepi ['unbkiBcbka HUkHA 13.01.2021

@ R hipposideros

® R hipposideros

02 46 8 10M

Puc. 9. PosramyBanna kaxaHiB y med. ['mupkiBcbka Puc. 10. PosramyBaHHs KaxaHiB y med. [ MHBKIBChKa

13.01.2021. HmwkHst 13.01.2021.
Fig. 9. Location of bats in the cave Hynkivska on Fig. 10. Location of bats in the cave Hynkivska nyzhnia
13.01.2021. on 13.01.2021.

PosranryBanHs KaxaHiB
y neuepi TekniBcbka
13.01.2021

Po3sramryBanHs Ka)KaHiB
y meuepi JKypuHChKa
10.02.2021

® R hipposideros
(._aﬁ ® P quritus
/ e A M. daubentonii

| ® @ W B. barbastellus

YucenbHiCTh
2y CKym4eHHi
B M. myotis
® R. hipposideros

® P. auritus
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Puc. 11. PosrauryBanns kaxanis y rneu. TexuiBebka 13.01.2021.
Fig. 11. Location of bats in the cave Teklivska on 13.01.2021.

Puc. 12. Po3rauryBanns kaxaHiB y red. J)kypuHcbka, nposeaenux 16.02.2021.
Fig. 12. Location of bats in the cave Dzhurynska on 16.02.2021.
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Puc. 15. Po3ramyBanus kaxaniB y rned. Enedanrnna
20.02.2021.

Fig. 15. Location of bats in the cave Elephantine on 20.02.2021.

Puc. 16. Po3ramyBanns xaxaniB y med. Ha Xomax 17.01.2021.

Fig. 16. Location of bats in the cave Na Khomach on
17.01.2021.

Po3ranryBaHHs KaxaHiB
y nedepi Miguuns- 1
04.03.2021

YMOBHI 1Mo3Ha4YEHHS
@ [[inkoBHK MaHit
(Rhinolophus hipposideros)

M

Fig. 14. Location of bats in the cave Mlynochky-1 on 24.02.2021.
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Puc. 17. Po3ranryBanHs KaxaHiB y med. Min-
auug-1 04.03.2021.

Fig. 17. Location of bats in the cave Mednitsa-1
on 04.03.2021.
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PosramyBanHs kaxxaHiB
y neuepi Mingnuns-2 ®

04.03.2021
Puc. 18. Po3ramyBaHHA KaxaHiB y med. MigHUI-2 TpU
/ oGikax 04.03.2021.
/ v . Fig. 18. Location of bats in the cave Mednitsa-2 on
MOBHI [T03HAYCHHS

@ IligkoBuk mMamuii 04.03.2021.
(Rhinolophus hipposideros)
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Puc. 19. Po3ramyBanns kaxaniB y med. Ckurcbka 20.01.2021.
Fig. 19. Location of bats in the cave Skytska on 20.01.2021.

Snauumicme cxosuwy

HaiiGinpiia KUTBKICTh KaXkaHIB BUsBIIeHa y niedepi Kpumranea: 1188 ocoOuH, Mo HajaekaTh
1o 2 BuaiB. [lo nekinbka cOTeHb OCOOMH BHSBJICHO Ha 3MMIBII y redepax Bepreba Ta Birposa, mo-
HaJ COTHIO — Yy medepax Ha Xomax, HOBineiniit, OzepHiit. Ilinzemenns, ne 3umye Oinplie COTHI
0COOWH Ka)kaHiB, **~Th NMPETEHAYBATH Ha BKIIOUEHHS 10 CIHICKY KIIOYOBHX ITiJI36MHUX CXOBHII
Ka)KaHIB 3arajbHOEBPONEHCHKOTO 3HaderHs [Domashlinets 2018].

Haiibinpmie BugoBe pisHOMAHITTS 3a(hikCOBaHO y medepax YTpHHb, TekimiBcbka, MIUHKH (110
4 BUIM Y KOXHIN). Y X MiI3eMelb IMUPOKi BXOIH 1 BETHKI 32 00’ €MOM IPHUBXiIHI TOPOXKHUHH, JC
3HAXOJATh I ce0e KOM(GOPTHY 30HY OUTBII XONOA0MI0OHI BUAM KaxkaHiB. Y meuepi TekiiBchbka
BHSIBIICHO PiJIKICHOTO y perioHi MIMPOKOBYyXa eBporeicskoro (Barbastella barbastellus), y Mnun-
Kax — Tmeprayva mi3Heoro (Epfesicus serotinus), O TaKOXK BKpal PiKO BUSBIIETHCS HA 3UMIBIIL Y
CXOBHIIIAaX MMEYEPHOTO THITY JIOCIi/PKYBAHOTO PETiOHY.
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Tab6mums 2. [TopiBHSIHHS cKIIaxy 3MMOBOI Xipontepodaynu Kam’ssHerpkoro Ta TepHoninbeskoro [IpunHicTep s

Table 2. Comparison of species composition of wintering bats in the Kamianets and Ternopil parts of the Middle
Dnister Region

Bun Kam’saenpke [puanictep’s (06miku 2008, TepHomineceke [IpuanicTep’s
3a manmu 3: [Drebet e al. 2010]) (06mixu 2021)
BusiBieno Yactka % Cepenne Ha Busineno | Yactka % | Cepenne Ha
0COOMH 1 cxoBwiie 0COOHH 1 cxoBwiIe

Rhinolophus hipposideros 450 31,5 40,9 2390 92,85 113,8
Myotis myotis 698 48,9 63,4 134 5,2 6,38
Myotis daubentonii 130 9,1 11,8 28 1,08 1,38
Plecotus auritus 50 3,5 4,54 20 0,77 0,95
Barbastella barbastellus 10 0,7 0,91 1 0,04 0,05
Eptesicus serotinus 5 0,35 0,45 1 0,04 0,05
Bceworo 1425 100,0 129.,5 2574 100 128,7
OOCTEKEHO CXOBHIII 11 20

ITomiTHa nesika BIIMIHHICTB CKJIaJy 3UMOBOI XiponTepodayHu JOCTIIKYBaHOTO PETiOHY Ta Cy-
cizaporo — Kam’sinenpkoro [Ipugnictep’s (Tadm. 2).

3okpema juia TepHominabcbkoi yacTuHU [IpunHicTep’s xapakTepHe MOBHE JOMiHYBaHHS ITiJIKO-
BHKa MaJioro, Toji sk Ha Kam’siHeuunHi el BUJ 3a KUIBKICTIO TIOCiIae qpyre Micle Ipu KilbKiCHO-
My IepeBakaHHI HIYHUIN Besnkoi. OOWaBa BUIM BIJHOCHO JIETKO BHSBJISIOTHCS IiJ Yac OTIISAIY
CXOBHII, JIETKO J1arHOCTYIOThCS, 10 301IblIye 00’ €KTUBHICTh pe3ynbTariB oOmikiB. Ha Kam’sHeu-
YMHI 3HAYHO YacTille (iKCYIOTHCS X0JI0I0I00HI BUIH.

Ili BimMiHHOCTI BUILTMBAIOTH 13 BIAMIHHOCTEH y HAHUMOMIMPEHIMUX TUMAaX CXOBUIL: Ha TepHO-
T 3Ha4H1 32 00’ €MaMu 1 MPOTSKHICTIO TiMcoBi 1adipuHTH, Ha KaMm’ssHeu4nHi 9acTKa Takux CXO-
BumI MeHIIa ( Maibke 62 % ocoOWH KaXKaHiB TYT OYJI0 BUSBJICHO y IITOJBHSIX ).

Ilepcnexkmueu 36epesxcenns

Pi3kux 3MiH YMCENBHOrO Ta BHUJOBOTO CKJIaJqy Ka)kKaHiB Ha 3MMIBI y MiJ3€MHUX CXOBHIIAX
Teproninscekoro Ilpuanictep’s 3 vacy momepeaHix oOmikiB He BimOymocs [Bashta & Vikyrchak
2017]. Mo>xHa BKa3aTH Ha 301bIICHHS KUTBKOCTI BHABICHIX OCOOMH ITiTKOBHKA Majoro y medepi Kpum-
TajeBa, HiYHUII BOASHOI y Teuepi YTpUHb, ByXaHs Oyporo y KiIbKOX cxoBHIax. Ile cBiauuTh mpo
Te, IO PEKUM BUKOPUCTAHHSA Teuep (Y HAYKOBUX 1 peKpeamiiHuX MUIAX) He MEePEeIIKOHKAae BUKO-
HaHHIO HUMH POJIi 3MMOBUX CXOBHII JUTsI TAHOI TPYNHU BUIIB TBAPUH 3 BUCOKUM MTPUPOIO0XOPOHHUM
cTaTycoM. BXimHi 1Bepi 0061aiHaHO OTBOPAMU ISl OE3MEPELIKOJHOTO MPOHUKHEHHSI KaXKaHiB, Maco-
Bl €KCKYpCIilHI BiZIBiAyBaHHS MPOBOASTHCS 1032 MICIISIMH CKYITUYCHb Ka)KaHiB.

VY 2019 p. 3 inimiatuBu 3aBoackkoi OTI, Ha 3eMysX SKOI po3TalIoBaHa KapcToBa JiiiKa, Ha
BXOJI JI0 Tieuepr YTPUHB Oyiia BCTAHOBIICHA PEIIiTKA JJIs yOe3IeueHHs eUepy Bil HEKOHTPOIHOBA-
HOro BifBigyBaHHs. [IpoekT pemitku po3pobaenuii 3rinHo 3 Bumoramu €BPOBATC. Takwii Tum
3aropoki Ha BXOJi 3a0e3neuye Oe3MepenIKoHe MPOHUKHEHHS KaXKaHiB, MPHUPOIHY BEHTUIISALIIO
MiJ3eMelTb, PUPOJHUN TEMICPATYPHUHA PEXHUM NPHUBXITHUX pPaHOHIB, CIPUATIUBUI IS XOJOIO-
TMOOHUX BHUIIB KakaHiB. Takuil JOCBiA oOMAIITYBaHHS BXITHOI 3arOpo’Ki Ta Ha3eMHOI iH(pacTpyK-
TYpH BapTO IMOIIMPIOBATH CEPE/I IHIIINX TEPUTOPIATILHUX TPOMAJ, € € MICUCPH.

JlBepnmMa moniOHOT KOHCTPYKIIii 3arpaToBaHo BXia a0 medepu [xypunceka. Bxinui oTBOpH 10
nevyep Kpumranesa, Bepreba, Bitpoa, Ontumictuuna, O3epHa Ta MIMHKHM 3a0paHO CYLITbHUMH
METaJICBUMU JIBEpHMa 3 HEBEIUKUMH OTBOPAMH LTS KaKaHiB. TOMY y IpHU BXOJOBHX JIA0ipHHTAX
BIJICYTHSI 30HA MEPEXiTHUX TEMIIEPaTyp MK 30BHIIIHBEOIO 1 JTAOIPHHTOBOIO, a II€ y CBOIO YEpry
CIPUYMHMIIO 3HUKHEHHS XOJIOJJOIOOHNX KajKaHiB.

I3 obcTexennx cxoBumr 11 maroTe cTatyc 06’ekriB [13®, iHmIi X K 00’€KTH MPUPOTHOI CHaI-
[IMHHA Hapa3i He MAIOTh KOJHOTO OPUAMYHOTO 3aXUCTy. TOMY BaXKITMBO 1HIIIFOBATH MPOLIEC OTOJIO-
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mieHHs nedep Mymikaposa SIma, ['mHbKIBChKa, [ MHBKIBChKa-HYDKHS, TekmiBcbka, MimHo4kH, Ene-
(danTHHA 00’ €KTaMH TIPUPOTHO-3aMIOBITHOTO POHITY.

Ileuepu Iloginng — HEMOBTOPHI NpUPOAHiI yTBOpeHHsS. KpiMm yHIKaIbHOCTI SIK I'€OJIOTYHUX
00’€KTiB, BaXJIUBI 1€ i A1 30epeskeHHsl eBpoIeiicbkUX BUAIB KakaHIiB. be3 CyMHIBY BOHM MarOTh
oTpuMatu ctatyc o0’exty npupoanoi cuamimuan FOHECKO, skuii nqomae rapaHTii iX 30epexeHHs,
IIPUBEPTAE yBAry BIaJgu Ta TPOMay, Ja€ MPIOPUTET Y 3aIyUCHHI KOIITIB AJIsl pEKOHCTPYKIII 1 cripu-

si€ PO3BUTKY TypHU3MY.

IMopsiku

ABTOpH BHCIOBIIOIOTH MoKy B. [Nomy6io, A. Menpanuyky, M. CoxampkoMy Ta FO. 3apeMOcbkoMy 3a I0TIOMOTY
IIpU IPOBeCHHI 00iKiB, I. 3aropoHIOKY 32 BHCIOBIIEHI MPOMO3HUIIi] Ta HaaH1 TEKCTH CTaTeH.
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Abstract

Preserved and protected within the territory of the Kamyanska Sich National Na-
ture Park areas of psammophytic steppe are natural habitats of the highly special-
ized and stenotopic northern mole vole Ellobius talpinus. Studies of recent settle-
ments of the species have revealed their strong preference for slopes of riparian
balkas and upper terraces of the Kamiansko-Mylivska section of the Kakhovka
Reservoir covered with psammophytic vegetation. As places for colonies, these
rodents definitely prefer dry loess-sandy soils of light composition, avoiding
shrubbery and dense grass due to the danger of disguising in them flying and ter-
restrial predators. A total of 14 "living" colonies of the northern mole vole were
registered, 9 of which were defined as small-family settlements (less than 100 m?).
The other five colonies had a clearly multi-family structure and a large area (680-
1720 m?), within which spatially isolated clusters of emissions were traced hypo-
thetically perceived as separate family constructions (up to 270 m?). According to
these landmarks, some large settlements contained 3 to 9 networks of family bur-
rows located at a distance of 57 to 106 m. Five small uninhabited settlements (45—
70 m?) were also recorded with signs of last year emissions. These settlements
were located on the periphery of large colonies, 108-219 m far from the nearest
emissions of "living" settlements. Estimates of the total number of inhabitants of
the 14 "living" settlements in the territory of the Kamianska Sich National Nature
Park range from 50 to 200 individuals. As of July 2021, the number of reproductive
adults in the registered colonies of the species is 40-50, while the number of young
of the current year of birth should be estimated at least 100-120 individuals. Colo-
nies of the northern mole vole are characterized by the presence in their vicinities
of spring ephemeroids such as T. hypanica, T. schrenkii, B. versicolor, and C. reti-
culatus, which are indicator species of primary virgin steppe biotopes. The results
of surveys of northern mole vole colonies and ecological assessments of protected
natural habitats of the Kamianska Sich National Nature Park provide grounds for a
favourable prognosis of further preservation of the last range segment of the spe-
cies in the territory of Right-Bank Ukraine.
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XapakTepucTuka nmocejeHnb ciainauka crenosoro (Ellobius talpinus)
y HauionaasHomy npupoanomy napky «Kam’ssHebKa ciu»

Irop B. Hakoneunnii, Cepriii B. Ckopuk, IOnis A. XoxocoBuepa

Pe3rome. 30epexeHi Ta Taki, 0 OXOPOHSIOTHCS B MeXkax Teputopii HanioHansHOro npupogHoro mapky «Kam’siH-
coka Ciuy IUITHKE 1caMO(iTHOTO CTelly € NMPUPOAHUMH CTAlisIMH CTEHOTOIy — Cllinavka 3BudaitHoro, Ellobius
talpinus. IIpoBeneHHMHU AOCITIKEHHIMHI PELEHTHUX IIOCETCHB CIiMadyKa 3BHYAIHOTO BCTAHOBJICHO iX aKIIEHTOBAaHE
TSDKIHHS BUKJIFOUHO JIO CXMITIB MpuOepexxHux 0anok 1 BepxHix Tepac Kam’siHcbko-MuiBebkoi ainsiHku 6epera Kaxos-
CBHKOTO BOJIOCXOBHIIA, BKPUTHX POCIHHHICTIO IcaMO(iTHOro TUIly. B SKOCTi MicIb U1 ITOCENEHb 1Ii TPU3YHH OJHO-
3HAYHO HAJAIOTh NEPEBary CYXHM JICCOBO-CYIIIIAHUM IPYHTaM JIETKOTO CKJIaJy, YHHKAIOYM YarapHUKIB 1 IIUIBHOIO
TPaBOCTOIO 4epe3 HeOe3MeKy MAacKyBaHHs B HHX IMOBITPSHHX 1 HA3eMHHX XIKakiB. Bcboro o0mikoBaHo 14 «KUBHX»
noceneHn ciliMauka 3BMYaifHoro, 9 i3 AKUX BU3HAYEHi B AKOCTi APiGHO-TOUKOBUX ciMeilnux (muiommero Menie 100 M?).
[Hwi 5 noceneHs Many SBHO GaratociMeiity cTpyKTypy Ta 3HauHy 1oty (680—1720 m?), B Mexkax sKoi MpoCTexyBa-
JI TIPOCTOPOBO BHOKPEMJICHHI CKYMTYEHHS BUKHIIB, 10 TIIOTETUYHO CIIPUHAMAIH B SKOCTI OKPEMHX CiIMEHHHX MOOY-
noB (mromero 10 270 M?). 3a MUMH OpPi€HTHPAMHU OKPeMi BETHKi MOCEIeHHS MiCTHIM Bif 3 10 9 ciMeHHHMX HOPOBHX
MEepex, pO3TalIOBaHUX Mix co00t0 Ha BijcraHi BiJ 57 1o 106 m. Takox Oyno ¢dikcoBaHO 5 TPiOHUX HEKMIHX AUISTHOK
(wtomero 45-70 m?) i3 03HaKaMu MUHYJOpiYHMX BUKHIB. Lli moceneHHs Oynu po3TaumioBani Ha nepudepii BeTUKUX
KOJIOHI#, 32 108—219 M Big HAHOMMKYNX HOPOBHX BHKHIIB «OKUBUX» MoceneHb. OMIHKA CyMapHOI YMCEIbHOCTI MEII-
KaHIiB 14 «oxuBux» nocenexp Ha Tepuropii HITIT «Kam’siacpka Ciu» ckiaagarots Big 50 mo 200 ocobun. Po3paxyHko-
BO HA JiMneHb Micsap 2021 poky 4YHCIO penpOAYKTUBHHX JIOPOCIUX OCOOHMH y CKJIal OONIKOBaHHMX ITOCEIEHb BHUIY
cxinagae 40-50, Tofi SIK KiTBKICTh MOJIOJMX MOTOYHOTO POKY HAPOKEHHsI CJIiJ] OLIHUTH He MeHI Hixk y 100—120 oco-
6uH. Pesynpratu obcrexxens BusiieHux y 2021 porui 8 HIII «Kam’stacpka Ciuy moceneHp ciinavka 3BH4aiiHOro, Ha-
SIBHICTD TIOPSJ 13 HUMH 3HAYHUX CTEIOBHX IUIOLI, IIPUJIATHUX JUIS ICHYBaHHS JJAHOTO BHJY Ta 3aJI0BiJIbHI €KOJIOT1YHI
OL[HKM CTaHy IPUPORHUX OIOTOMIB, HANAIOTH MiICTABY UL CIPUSTIMBOIO IPOTHO3Y IIOAO HOAAJBIIOr0 30epeKEHH
OCTaHHBOI An3’10HKIIIT BUAY Ha Teputopii [IpaBobepexnoi YkpaiHu.

KurouoBi cinosa: HamionansHuii mapk «Kam stnceka Ciuy, Ellobius talpinus, penenrni nocenensst ciinadxa.

Beryn

PoszramoBannii y bepucnacskomy paiioHi XepcoHChbKOi 00J1acTi, HUHI «HAHMOJIOoAmui» B YK-
paini HarionaneHuit npupoanaunii napk «Kam’sHcbka Ciuy cTBOpeHHMid 3a ykazoM I[IpesunenTa Ykpa-
Tau Ne 140/2019 Big 11.04.2019 3 MeTOr0 36€pEKEHHS] TEHETUYHOTO, BUIOBOTO, JaHAIIAQTHOTO Ta
€KOCHCTEMHOT0 Pi3HOMAHITTS CTEMiB NpaBodepexcks JHinpa, IHIHUX TPUPOAHUX KOMIUIEKCIB 1 00'e-
KTiB, 0 MalOTh BaXJIMBE MPHPOIOOXOPOHHE, HAYKOBE, ECTETHYHE, peKpealliiiHe Ta 0310poBYE 3HA-
uenns. Tepuropis HamionansHoro mapky oxormmoe 12261,14 ra 3emenb, iCHYHOUMX y TO 4ac y
Mexax KaukapiBepkoi, Muniscskoi, HoBokaipiBcekoi, UepBoHoMasiiiekoi Ta HoBopaiicekoi cinbpan,
a Takox 3HauHy 1oy (410 ra) akBaropii KaxoBChKOT0 BOAOCXOBHIIIA.

Ha Ttepuropii MuniBcekoi 6anku, 1o yBiima 1o ckiany HamioHanbHOro mapky, e Ha movat-
Ky MHHYJIOTO AeCATHpiudss Oyiu 3HalIeHI peleHTHI IoceleHHs ciimayka 3Buyaiinoro Ellobius
talpinus Pallas, 1770, siki € ocranHiMu B yKpaiHcbkomy [IpaBoGepexoki. B Ykpaini Bigomi Tpu i30-
neoBaHi nu3’roHKLii — B Cepenupomy Ilomninpos’i, IliBHiunoMy Kpumy i JIyraHChKHX cTemax,
JYHCENBHICTh BUIY B SIKMX Pa3oM OIfiHeHa He Oinbiie 3a 2-3 tuc. ocobun [Korobchenko et al. 2014;
Rusin 2011]. TToBctoaHO BH[ € IHAMKATOPOM MAJIO MOPYIICHHUX JIUISTHOK CaMO(iTHOTO CTery.

Ipunninposcrka (Kam'stHcbka-KaukapiBcbka) CyOmOMmymsiisi cliinayka, sika € 00'€éKTOM IOT0
JoCTiKeHHs, Bigoma 3 1928 poky, npore goTenep GpakTHIHO HE JOCIiKEHa, a HEOAHOPA30BO OIH-
cani ¢akru ii icuyBanns [Selezniov 1928; Korobchenko et al. 2010] Biapisssiia BiACyTHICTb Halek-
HOT yBaru 710 0COOJIMBOCTEH €KOJIOTIT BUIY.

Oxpim nporo, gocrimkysati B [IpaBoGepexxnomy IIpuaHinpoB'T moceneHHs ciinmadka, sk THIIO-
BOTO MEIIKAHI[I CTeMiB i HamiBIycTenb LlenTpansHo-€Bpasiiicekoi 300reorpadiunoi o0macTi, HUHI
SBISIIOTH COOOI0 HAMOIMBIN 3axiIHO pO3TalloBaHy TOYKY PELEHTHOrO apeajly BUAY Ta H pomy

! Noxnanuime npo ue aus. Ha Be6eaitri HITI «Kam’stnepka Ciuy https://www.npp-sich.org.ua/
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Ellobius 3aramom. ¥V 3B'13Ky 3 UM B&XKJIHBO PO3YMITH YMOBHU iCHYBAHHS BHIY B TAKHX MapriHalb-
HUX MOCENIEHHSIX, BUXOSYH 3 TOr0, 0 cnenndivyHo crenianizoBaHi (IiA3eMHI 3eMJIepui) CTEHOTOMH
Ha MEXax CTCIMOBUX 010OMIB BUKHBAIOTh JIUIIIE Y BY3bKOMY Jiaa3oHi eKOJIOTiYHUX YMOB, CIYTYIOUH
IpHY IIbOMY OC3I[IHHUMHE MPUPOJTHUMH IHIUKATOPAMH CTaHy CTEOBUX KOMIUIECKCIB.

BinmoBinHo, MeTOIO 1aHOi POOOTH CTANO BHBYEHHS OCHOBHUX SKOJIOTIYHHX OCOOJIMBOCTEH pe-
LEHTHUX NoceeHb E. talpinus, icHyrouux Ha Teputopii HIIIT «Kam’ssHebka Ciu». OTpuMaHi pe3yib-
TaTH BUKOHAHWX JOCHIPKCHb BUKOPHCTOBYBAIM JJIs OILIHKM IHINIMX CTEMOBHX IUIONI By3bKo-
Juinposcbkoro [ToHN334, MEPCIEKTUBHUX Y IUIaHI MOJBOBUX 00CTEKEHB MO0 TIONIYKY HEBiJIOMHUX
MoceJieHb CIIiayka 3BUYaifHOTO, SIKi MOTJIH TYT 30€pErTH CBOIO MTPHUCYTHICTb.

XapakTepucTHKa TepUTOPil J0CTiTKEeHb

VY nangmadrromy mrani Teputopis HIII «Kam'ssacpka Ciuy siBisie cOO0K0 CXIIIOBI MICIIEBOCTI
JIBOX KpymHUX Oanok — Kam’sHchkoi Ta MWIIIBCBKOI, @ TaKOX CTENOBi JUISHKH BEPXHIX Tepac
(npaBoro Gepera) [uinpa mixx cenamu YepBonuit Mask i KadkapiBka, mpuienti JUISHKH IIaAKOPY
Tomo. binblia 4acTHHA OXOPOHHHMX TEPHUTOPIil MPENCTaBICHA 3aIHIIKAMUA THITYAKOBO-KOBUIIOBOTO
CTely, POCIMHHICTh SKOTO BiApi3Hse mepeBakaHHs KopeHeBuinuHux 3makiB (Elytrigietea stipifolia,
Salvia tesquicola, Achillea nobilis) ta npi6uux ocenens cremoBux darapuukis (Amygdaleta nanae,
Prunus spinos). 3uauna yactuna (17,1% cyuacHoi miomti) npupoaHo-cTenoBux 6iororis Harmiona-
JIBHOTO MapKy, PO3TAIIOBAHUX MEPEBAXKHO Ha OAJIKOBUX CXMJax, Oyia MmijgaHa MTyIYHOMY 3aliCHEH-
Hto. HUHI iTICHI JTICOCMYTH Ta HEBEJIMKI MaCHBH 3PLUIHMX JICOHACAKCHD 30€pEeXKEHI JIUIIIEe Ha HIK-
HiX Tepacax 0aJoK, MPOTe B MOJISIX OUIBIIICTD JICOCMYT 3HAUHO JIerpajioBaHa majaMu Ta pyokoro. 3a
BIJICYTHOCTI B OCTaHHI POKH BUITACHOTO HaBaHTA)KCHHS, B IIUIMHHUX IIISHKAX CTEMOBOTO JaHAmad-
Ty OAJIOK TIOMITHI PO3IIMPESHHS TUIOI YarapHUKIB 1 YarapHUYKiB.

Ha tepuropii mapky 3pocrae nonaa 500 BUIIB CYJUHHHUX POCIIWH, cepel HUX 46 0coOIHMBO ITiH-
HUX BUJIB, IO TIepeOyBaIOTh il OXOPOHOI0, Y T. 4. 19 BB 3aHeceHo 10 YepBoHoi Kuurn Ykpai-
HU. 30epexeHi Jimie Tpu ocenuina 3i ciucky Pesonrorii Ne 4 beprcebkoi konBentii: E1.2 Bararopi-
YHi TpaB’siHI KajdbLUGiTHI yrpynoBaHHs Ta creny; E2.2 PiBHUHHI Ta HU3BKOTIpHI CIHOKOCHI JIyKH;
F3.247 [TonTHYHO-capMaTChKi JIMCTOMAIHI YarapHUKOBI 3apocTi. 3aranom Ha teputopii [1apky 3po-

crae nonan 500 BHIB CyIMHHUX POCIHH, Y T. 4. 19 BHecennx 10 Yepsonoi Kuuru Yipainu?.

Marepiaa Ta meToan

BasucauM MaTepiajoM MpH MiATOTOBII JaHOT CTATTI CIYTYBAIH PE3yIbTaTH BIACHHUX TOJIHOBHUX
JOCTIDKEHb MOCeIeHb CIliNayka 3BHUYaiHOTO, MPOBEICHIX HaBeCHI-BIITKY 2021 poky Ha IIJIMHHO-
CTEMOBUX JIUISHKaxX OalnKOBHX CXWIIB Ta BEPXHBOI TepacH IpaBoro Oepera [lHimpa Ha TepuTOpii
MuiBCBKOI CUTBCHKOI 00'€JHaHOI TEPUTOPiaNIbHOI TpoMaau bepuciaBcbkoro paiioHy XepcOoHCHKOL
obxacti. JJomaTkoBO B SIKOCTI BUXITHOTO (DaKTUYHOTO MaTepiady BUKOPHUCTOBYBAIW PI3HOMAaHITHI
(akTHUHI JaHi, 3aII03MYEHI 31 CIIeIiaIbHOT JIITepaTypH.

MapmpyTHi 00CTEKEHHS MICIIEBOCTI 3 METOI OOCTEKEHHS BIJIOMHUX 1 MOXIJIMBOTO 3HAXOJ[KCH-
HS paHile He oOMIKOBaHMX IMOceNeHs E. falpinus npoBoauan Ha Tepuropii HarioHansHOTO mapky
«Kam’stacpka Ciu» Ta 4aCTKOBO 3a MOro Mesxamu — 10 000X BUTOKIB piuku Kam’saku (mo ¢. Yep-
BoHwuit Sp Ta c. CyxaHoBo), 10 Bepinuad MumiBcbkoi O6anku (kypran «Moruna CopokaxpecToBay), a
TaKOX Ha AUIHII npaBoro Oepera [Juinpa (KaxoBcekoro Bomocxosuia) Bix ¢. YepBoruii Masik 10
okomuib c. CabnykiBka. MapmipyT TOIIYKY Ta OPIEHTOBHE PO3TAlllyBaHHS IOCENCHb Ciimavka
HaBezieHO Ha kaprocxemi (Puc. 1).

MertononoriyHa crierudika BUKOHAHUX JOCIHIPKEHB TMOJsATana B MPOBEACHHI JETATbHUX KOM-
TUIEKCHUX 0OCTEKEHb MICIIEBOCTI 3 METOIO 3HAXO/DKEHHS TI0CeJIeHb CIlilayuka, iX OMMCOM Ta HACTYI-
HUM €KOJIOTIYHUM aHaJi30M 0i0TOITHUX XapaKTEPUCTHK IUX AUITHOK. Y METOIMYHOMY IUIaHi MOITYK
Ta OOJIIK MOCEJIeHb CJiNavyka Ha MiICIEBOCTI 0a30BaHMH Ha Bi3yaJbHOMY 3HaXO/DKEHHI OCTaHHIX,
OpIEHTYIOUHCH TIPH IIbOMY Ha BUKHIU IPYHTY crienmdiunoro Burisiay [Korobchenko & Zagorodniuk

2 Moiicienxko, 1. 2019. Hanionansuuii npuponuuii napk «Kam’suceka Ciuy — https://uncg.org.ua/kam-ianska-sich/
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2008]. Ha TepuTopii KOXXHOTO BHUSIBICHOTO MOCEICHHS MiAPaXOBYBAIH KiIbKiCTh BHUKHIIB, iX CBi-
KICTh Ta (PIKCYBaJU THUII 1 BOJIOTICTh IPYHTY.

Jnsa reonokanii Ta «IpuB’SI3KW» OTJISIIOBUX TPAHCEKT 1 MOJBOBUX MapIIPYTiB, a TaKOXK IJIs
OTpPHUMAaHHS JaHUX M0N0 penbedy, oporpadii, mepeciuHux i abCOMIOTHUX BUCOT MICIIEBOCTI BUKOPH-
CTOBYBaJIM 3aco0H Kpocruiatgopmeroi reoindopmartiitnoi cucremu QGIS ver.2.19.2.

Pe3yabTaTu Aoc/aigxKeHb Ta iX 00roBopeHHs

['osoBHUM 3aBIaHHAM BHKOHAHHX JOCIIKEHb OYB HE CTUIBKH IOLIYK ITOCEJIEHb CIIilavKa, CTi-
JIbKM €KOJIOTIYHA JIeTalli3allis cepeOBHIIa iCHYBaHHS ocTaHHIX. bazylounch Ha IIMX JaHUX, Hamara-
JIUCh 3pO3yMITH YOMY cHinadok E. falpinus, paniiie MOMUPEHUH y MeXaX BChOTO 3aXiTHOTro ¢par-
MEHTY CBOTO TepBuHHOTO apeany (by3pko-/[HinpoBchke [1oHM335), 3yMiB 30€perTe CBOIO MPHUCYT-
HICTb caMe B Lilt MicueBocTi? OKpiM 1bOTO, B MPOLECT AOCTIIXKEHb HAMAral|uch 3HalTH BIATIOB1I HA
Mpo0JIeMHI MOMEHTH OIIHKM CTaHY Ta KOHTPOJIIO IMOCEJIeHb, BAXKIIUBI B MPaKTUYHIN IisutbHOCTI Ha-
IOHAJILHOTO MapKy. Hampukian, o0k MHHYJIOPIYHHX «HEKUBUX» MOCENICHb — 1€ CBIIYCHHS HOP-
MaJIBHOI ayTeKOJIOTiuHOi crerudiku BUIY, KU MO0 Mipi BUCHaKEHHS KOPMOBHX 3aIlaciB 3MiHIOE
MiCIIe3HaXO/DKEHHSI, YH 11 O3HAaKa HEIaBHBOT 3aTH0eli «OKUBUX» MOCENeHb? 3BICHO, IO PO3B’I3aHHS
MOMIOHMX MHUTaHh BUMAara€e B IEPIIy Yepry JCeTATbHHUX JTOCITIKEHb ayTeKOJIOTil BUIY, TaK 1 riubo-
KHX eKOJIOTTYHHX JOCIIDKEHb CePeIOBHUIIa HOr0 iCHYBaHHS.

JocnipkyBaHa TepUTOPis B TEOJOTIYHOMY IUIaHI TOCHTh IPOCTa — 0a3UCOM CIIYyTy€e THITOBUI
1U1s ipaBoOepekHoro [1iBaeHHOro cTermy HeOreHOBHI KapcT, IEPEKPUTHH JIECOBUMH TOBIaMU Me-
oticy-Ilonty. Came secu 3 BallHSIKOBUM JEIIOBIEM Ta €0JIOBUM IIAapoM (hOpMyYIOTh MiATPYHTS MiB-
JCHHHUX CJIa00-TYMYCHHMX, 3aJIMIIIKOBO COJIOHITFOBATHX CYIIIAaHUX YOPHO3EMIB 13 TIOTYXKHICTIO TIIac-
1y 10 0,8 M (auHi 0,4-0,5 m).
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Puc. 1. Tepuropis HIII «Kam’siacpka Ciuy (BHIIIGHO YOPHOIO JIIHI€I0) Ta OPIEHTOBHI TOYKM MiCIIE3HAXOKECHHS
noceneHb E. talpinus (mo3Ha4eHi 4YepBOHUM NpPANopleM), Ha OCHOBI JaHUX KaprorpadidHoro mopraixy map.meta.ua
(M = 1:1000).

Fig. 1. Territory of the Kamianska Sich National Nature Park (highlighted by a black line) and the approximate local-
ities of E. talpinus colonies (marked with a red flag) based on data of the mapping portal map.meta.ua (M = 1:1000).
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Ynponoex XX CT. AaHa MICLEBICTb € apEHOI JOCUTh IHTEHCUBHOIO arpOKOPUCTYBAHHS, CY-
YacHHH piBEeHb X M0JIBbOBOI TpaHchopManii ouH 13 HaWOIIBIIMX B YKpaiHi. OcoONMBO MOTYXHUI
BIUTUB Ha JNOBKILIA B 1953-1959 pp. 3ymMoBmiio crBopeHHS KaxOBCHKOTO BOJOCXOBHIIA, BIIPOBA-
JOKEHHS TIOJMBHOTO 3€MJIEpOOCTBa Ta 3alliCHEHHs 0aJoK, sIKi CIyTyBajdM OCTaHHIMH pe3epBaTaMu
crenoBoi 6iotu [Baydikov 2017].

3a pe3ynbTaTaMu MOJILOBUX AOCIiXeHb, BIITKY 2021 p. Ha oOcTexeHill TepuTopii 3araabHO0
ILTOIICIO Maibke 9 THC. ra 00JIIKOBAaHO 14 «GKUBHMX) IOCEJICHD CIiNauka, 9 3 SKMX BH3HAYCHI B IKOCTI
IpiGHO-TOUKOBHX cimMeitnux (romero Menme 100 m?). [Ipy mbOMy CyMHIBHICTB OO iX POCTOPO-
BOI 130JIbOBAHOCTI MK 00010 Ta Bix OiIbII KPYITHUX MaTEPUHCHKUX IMOCENICHb HE JIO3BOJISIE BU3HA-
YEeHHS YiTKOTO CTAaTyCy OCTaHHIX. [3 uncia o0miKoBaHUX JIUILE 5 MOCceNieHb MaJld IBHO OaratociMei-
Hy CTPYKTypy Ta 3HauHy miomry (680-1720 m?). V Mekax TepuTOpii X MOCENEHb IPOCTEKYBAIH
MIPOCTOPOBO BUOKPEMIICHH1 CKYITYCHHS BHKHJIIB, IO TIMMOTETUYHO CIPHHMAIH B SIKOCTI OKPEMHUX
cimMeliHuX mo6y 108 (1wiomero 10 270 M?). 3a UMMH OPiEHTHPAMHU OKPEMi BEJUKi MOCETEHHS MiCTHIIN
Bix 3 710 9 ciMEHHHUX HOPOBUX MEpEXK, PO3TAIIOBAHUX MK COOO0 Ha BifcTaHi Bix 57 mo 106 m.

Takox Oyio (ikcoBaHo 5 ApiOHMX HEKMIHX AUIAHOK (mIomero 45-70 M?) i3 03HAKAMHU MHHY-
JIOpiuHUX BUKHAIB. Lli mOceneHHs Malu XapakTep i30J1bOBaHMX 1 Oyslu po3TaloBaHi Ha mepudepii
BEITMKUX KOJIOHIH, 32 108—219 M Bij HAHOIMKYKX HIPHUX BUKHUIIIB «KUBUX» TOCENeHb. [IpoTe, oHe
3 BKa3aHHUX HEXHWIUX MOCEIeHb Oyllo 3HalIeHo 3a 4,2 KM BiJl HAWOINKYOT1 30HU MOIIUPEHHS BHUIY,
TOOTO OyJO aOCOJIOTHO 130IbOBAaHUM. MOXKIIMBO 1€ OYyJIO OCTaHHE 3 PETIKTOBHUX IOCEJICHb JaHO1
MICIIEBOCTI, aJIe B OJTHAKOBIHM Mipi TaHU# (akT MOXKe CBIIYMTH i PO CIPOOH PO3CETCHHS CIMEHHUX
TPYII CITIIMAYKiB i3 MATEPUHCHKUX TTOCEIICHb.

Onuparoyuch Ha JIaHi PO KUTBKICTh WICHIB OKPEMHUX ITOBHOBIKOBHX CiMell Buay (B Mexax 15—
20 ocoOuH), cepeqHi MOKa3HUKH CMEPTHOCTI Ta BPaXOBYIOUH MOIpPaBKYy Ha MOXIHBY 30% dacTKy
Mostomux cimeit (i3 3—6 ocobuH) y ckiami okpemux mocenenb [Evdokimov 2013; Novikov et al.
2015], opieHTOBHI OLIHKK CyMapHOI YHCEIBHOCTI B OOMIKOBAHHUX OKMBHX)» ITOCEIIEHHIX Ha TEPHTO-
pii HIIIT «Kam’sHchka Ciuy cknanarots Bix 50 go 200 ocobun. Biporigno, mo Ha mumnens 2021 p.
YHCIO0 PENpPOAYKTUBHHUX JOPOCIUX OCOOMH y CKIai 0OJiKOBaHUX IoceneHb BUAy ckianae 40-50,
TOJIi SIK KUTbKiCTh MOJIOJIX TIOTOYHOT'O POKY HapokeHHs ciia ominuTy y 100—120 ocobuH.

Po3paxyHOK LIITBHOCTI BHUIY, IIPOBEICHUN MO0 3arajibHOI IUIONII OOCTEXEHUX 3€MENb A€ He-
itMoBipHO HM3bKY 1M (py — 0,005 ocoOun/ra, mpoTe B OLNBII peaTbHOMY IepepaxyHKy — JIUIIE Ha
IJIONTY CXHMJIOBHMX ITUTMHHO-CTENIOBHX OioTomiB (712 Ta), BUIBHHUX Bij JIICOHACAKEHb, JICOCMYT,
Kap’€epiB TOWIO, UIUTBHICTH BUIY ckianae Bxe 0,28 ocobun/ra. I[inpHICTh y MeXaxX CyMapHOI MIIOMII
«OKUBUX» TIOCEJICHb PO3PaXyHKOBO csirae 10 32 ocobun/ra. [TomiOH1 MOKa3HUKH MIUTBHOCTI IITIKOM
CHIBBIJTHOCATHCS 3 CEPEIHIMHU PIBHAMHU MIUIBHOCTI IHIIMX CTEMOBHX 3€MIICPHIB, IO MENIKAIOTh Y
ITMHHO-CcTeoBUX GioTonax ITiBHiuno-3aximgnoro IIpuuopromop’s [Nakonechni 2007], a Takox i3
MOKa3HMKAMH IMiTBHOCTI BUY B CXiJHO-YKPATHCHKUX IUTSHKAxX apeany [Rusyn et al. 2008].

IIpu upomMy Binpasy BUHHMKaAe mpobieMa OLIHKY JaHAA(THOT HAJISKHOCTI 010TOMIB, SIKi € CTa-
LiSIMU ICHYBaHHS CJIIMAYKiB i3 00J1iKOBaHUX MOceNieHb. BOHU BCi po3TaiioBaHi Ha OEperoBUX CXuiiax
JHinpa ta Woro mpaBHX OaJlOK, TOJI SK CYCIJHI TUTAKOPH € apeHOI0 MaHyBaHHS IOJIbOBOIO arpo-
nanAmagTy, MOKPasHOTO JTICOCMYTaMH, JIICOHACaPKeHHAMH Ta Jloporamy. Yepes 1ie Bxke HEBiIOMO,
Y HUHIITHI CXWJIOB1 AUTSTHKY THITYaKOBO-KOBHJIOBOTO CTEIY CIIYT'YIOTh IEPBUHHUMHU 010TOIAMH IS
nocenenp Ellobius talpinus, 4 1ie BTopuHHI cCHTyaTHBHI pe3epBaT BHKMBAHHS MEIIKAHIIB CTEMO-
BHX 1UiakopiB? YiTKol BIAMIOBiI Ha I¢ TTMTAHHS HABITh B yMOBaX KOHTPOIIO [TOCENEHb, PO3TAIIOBA-
HUX Ha OXOPOHHHUX 3eMiisiX HalioHanpHOTO TapKy, MOKH IO He icHye. BiamoBimgHo, He icHYE 1 J10c-
TOBIPHOTO MPOTHO3Y MO0 YCHINIHOCTI PO3IINPEHHS ICHYIOUHMX MOCENEHb CIIIMayvka, TaK SK HEeBiJo-
MO, SIKi JK caMe YMOBH CEpellOBHINA € ONTHMaTbHAMHM. [IeBHO, IO IUIAX 1O PO3YMIHHS BKa3aHHX
MUTaHp TOJIATAE B CHCTEMHHMX EKOJIOTIYHHUX JOCIHI/PKEHHSIX MICIEBOCTI, Je 30epekeHa MepBUHHA
CTPYKTypa CTEIIOBOTO OioMy.

Y3araJpHIOIOYH MaTepiaii MO0 JaHIa(THO-TPYHTOBUX XapaKTEPUCTHK MICIIEBOCTI, Jie Oynu
00JIIKOBaHI MMOCETIECHHS CIiNadyKka 3BUYAHOTO, iX BIEBHEHO OXapaKTEPH3YBANU B SKOCTI CXMJIOBUX
JIISTHOK, PO3TAIIOBaHMX Y 30HI BUIMX Tepac 1oiauHu JHimnpa.
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3aranbHIMH PUCaMH OCTaHHIX € JOCTaTHBO BUCOKHH PiBEHb BOAHO-CTOKOBOTO IPYHTOBOTO PO-
3MHTTSA (4acTO JIO JIECOBOTO IMIJIPYHTS) 3 TTOBTOPHUM, aJTOBIAIBHO-COJIbHUM HAKOMUYCHHSM TTila-
HO-TYMyCHOTO Imapy. BepTukanbHa crpaturpagiuna 0yaoBa MOBEpXHi OAIKOBOTO CXHITYy Ta CTPYK-
Typa Mepexi Hip OJHOTO 3 MOCeNIeHb CIIinavka 3BUYaifHOro BioOpakeHi Ha puc. 2.

IToMiTHUM TakoX € BUpaKEHE TSHKIHHS MEPEeXi Hip «KUBHX)» MOCEJICHHSX CIiNadka came 70 Ai-
JITHOK CXMJIOBOi IOBEPXHEBO-IPYHTOBOI IECTPYKIIii, TMHAMIKY SIKOI IIOKa3aHO YEpBOHOIO Ta OJIAKUT-
HOTO JiHIsIME prc. 3. OcTaHHE Oe3MepeyHo MOB’ A3aHe 3 HAMAraHHAM IIUX TPU3YHIB, K MAIOCHIBHUX
1 HEBEJIMKHX 3€MJIEPUIB, 10 ICHYBaHHS B MAIOIIUIBHUX MIIIAHO-TECOBUX BTOPHHHUX IPYHTAX.

BupaxkeHe TSOKIHHA MEPeXi Hip Y «OKUBUX» TIOCEICHHSAX CIiNadka came JIO JIJISTHOK CXHMJIOBOI
MTOBEPXHEBO-TPYHTOBOI JECTPYKIIii O€3MepeyHo MOB’ sI3aHO 3 HAMAraHHsAM WX TPH3YHIB, K MaJOCH-
JIBHUX 1 HEBEJIMKHUX 3eMJIEPHIB, 0 iCHyBaHHS B MAJIONIUIBHUX MILAHO-JIECOBUX BTOPHHHUX IPYHTAaX.
[oniOHi AINSHKE BTOPHHHO IMEPEMIIIEHOTO, MOMIPHO CYIIMIAHOTO IPYHTY Ha cxwiax JlHimpa Ta
3aJIisTHAX Ha HOTO 0AJIOK BiJpi3HSE TPaB’SHUCTA POCIMHHICTD, Ky XapaKTepU3ye HU3BKHM i cepel-
Hilf piBeHb mpoekTuBHOTO MOKPUTTS (30,7-52,4 %). 3a3Buuaif, y Takux yMOBax YTBOPEHHS JCPHHHH
BIJICYTHE, a 32 HasABHOCTI BUITACHOTO HABAaHTa)XEHHS BiNOyBa€ThCS IIBUAKA PYHHAIISI JETKUX IPYH-
TiB. Ix mimano-necoBy crnenuiky miaTBepIKYIOTh i BUKMAM IPYHTY 3 Hip CIMAuKiB, TIpeacTaBieHi
TYMYCOBAHOIO MIlIJAaHO-JIECOBOIO 3€PHUCTOI0 (DPAKII€I0 CBITIO-MIIAHOT0, OYpOTO YM KallTaHOBOTO
KOJIbOPY. BUKHIU IpyHTY, AKI MAfOTh O3HAKU THIIOBOTO YOPHO3EMY TEK YacTO MPHUCYTHI HA MEPH-
(dbepiiHUX JTUISHKAaX 00CTEKEHUX IOCENEHb, «3aX0Asuny 1HOI 3a Kpai MOoJiB, 10 000YHH MOJbOBUX
nopir Tomo. [Ipote, moceneHHs ciinavyka B APiOHUX MUISTHKAaX IUTMHHO-CTEMIOBOTO THITY, PO3TAIIO-
BAaHWX Ha IUIAKOPHHUX YOpPHO3EeMax, BiACyTHi. He 3HaWIeHO TakoX BUKHIIB CIIMAUYKiB y 3apOCTAX
BHCOKOPOCJIOl CTETIOBOT POCIMHHOCTI, B YarapHUKaX, y JIICOCMyTaX, Ha TEPUTOPIl CXWIOBHX JIiCOHA-
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Ca/KeHb, AK IIUPOKOJIUCTUX, TaK 1 XBOWHUX. JKOIHUX O3HAK MKUTTEAISUTBHOCTI CIIINAYKiB HE BHSIB-
JIEHO B CYTO MPUOEPEKHUX IUISTHKaX CXWIIB, HABITh Y BUCOKO PO3TAIlIOBAHUX BIJIHOCHO PiBHS BOJIU.

TakuM YUHOM, MTOTIPH OYIKYBaHHS «IIPUB’SI3KW» HIip CIIIMAYKa SK THIIOBOTO POCIHHOITHOTO 3€-
MJIEPHSI IO JYYHHX 1 JIydHO-CTEMOBHX (hiToneHo3iB (6aratix mia3eMHO (HITOMACOK Ta BHUIOBUM
pi3HOMaHITTSM pociuHHOCTI), Bei BusBieHi B HIIIT «Kam’sucpka Ciu» MOCEICHHS BHIY PO3TAIIO-
BaHi B Me)KaX BEPXHIX YacCTHH CXWJIOBHX AUISHOK NcamMogiTHO-cTenoBoro jaHamadry. OcraHHi B
JlaHili MICIIEBOCTI NPSIMO IOB’sI3aHi 3 MOHIKEHHAMU pelbedy — OankaMu 1 6eperoBUMHU TepacaMy,
ajyie B YKOJTHOMY BHIIAJKy OOCTEXKEHI MOCEJICHHs CIiladyka He BTpayalld 3aJIKHOCTI BiJl BEPXHbBO-
CXWJIOBHX IUISSHOK. XapaKTepHUM UL X HOCENCHb € (PaKT iX HMpOCTOPOBOTO AWCTAHINIOBAHHS
(mi"iMyM Ha 3-5 M) Bij iCHYIOUHMX JIiCOHACa)KEeHb Ta YarapHUKIB, a TAKOXK BiJl BIICIIOHEHb BaITHSKIB,
Kap’epiB Ta OOpTiB epo3iitHUX Bpi3iB. [IpoTe, MekinbKa MoceneHb OyJIM PO3TalloBaHI HA IMiBJCHHO-
CXHJIOBHX TaJIIBUHAX, 3aKPUTHX 3 MIBHOYI Ta MIBHIYHOTO CXOJy KOHTYPHHUMH JICOCMYTaMH 1 4arap-
uukamu (Prunus spinosa). OkpiM 11b0ro, Ha IUIOIIAX, /I PO3TAIIOBAHI MMOCEIEHHS CIIiMaYKa, I[PYHTO-
Ba MOBEPXHS YacTKOBO BilIbHA Bia JepHWHU. BincyTHi Takok, abo MarTh ApiOHO-MO3aidyHE IOIIH-
PEHHS AUISTHKA BUCOKOPOCIIOL CTETIOBOT POCIIMHHOCTI 3 BUCOKUM PiBHEM IPOEKTHBHOTO TOKPHTTSL.

BinmogingHo, Bkazani jJaHmmadTHI Ta (ITONEHOTHYHI XapaKTEePUCTHKK OI0TOINB, e 32 O3HaKa-
MU cnenuiYHUX BUKHIIB i3 Hip BCTAHOBICHA NMPHUCYTHICTh E. talpinus, MOENHYe CXWUIOBUN THII
po3TaiyBaHHs Ta ncamogitHa cnenudika pocauHHOCTI. OcTaHHi, Topsix 13 (aKkTOM HUHINIHBOI Bifl-
CYTHOCTI MOCEJICHb CIiMavKa Ha IUIaKopaX, MEPETBOPEHUX Ha IO, YHEMOKIIUBIIIOIOTh YiTKi CTalli-
QJIBHI OI[IHKY HassBHUX O10TOIIB y IUIaHI X MEPBHHHOCTI. 32 OMUCOM JCKUIBKOX PEICHTHUX ITOCe-
JICHb BUAY HEMOXITUBO JOCTOBIPHO CYAHTH IIPO iX CTATYC, K IEPBUHHUX, a00 BTOPUHHUX, YU CUTY-
aniitno BumymeHux. CKopillle 3a Bce, IIOCEICHHS CIiMavyka B HEMOPYIICHUX MPUPOAHHUX Oi0ToIax
30HAIBHUX cTemiB [IpaBoOepexoks MEPBHHHO TPOSIBISIIM OibIl BUpaKEHE B JaHIIIA()THOMY Ta
oporpadigHOMy TUIaHI PI3HOMAHITTS MiCIIe3HaXO0/KeHb. HUHI, 32 OTpUMaHUMHU TaHWMH TIOJIbOBUX
00CTeXEeHb 3pO3YMLIO, IO CITIMAY0K OJHO3HAYHO HAJlA€ MEepeBary CyXuM JICCOBO-CYITIIAHUM IPYH-
TaM JIETKOT'O CKJIaJy Ta YHUKAE YarapHUKIB 1 JUISHOK 3pOCTaHHS BHCOKHX IMIIBHUX TpaB. OKpiMm
IHOTO, CXMJIOBA SKCIIO3HIIiS CIPHUIE MIBUIAKOMY CTOKY BOJM Ta 3a BIICYTHOCTI 3aTiHEHOCTEH 3a0e3-
nevye OUTBII YCHIIIHY BEreTallito POCIUH HaBECHI.

AHaJi3 BHIOBOTO CKJIAy TPaB SHUCTOI POCIMHHOCTI B MICIAX MOCEJICHD CIIiNavKa, BiAPI3HSIIO-
YHCh HU3bKUM PIBHEM IIPOEKTUBHOTO TIOKPUTTSI, 3aTaJIOM HE IEMOHCTPY€E 3HAYHUX BiIMIHHOCTEH Bij
POCIMHHOCTI HAaBKOJMIIHIX OaJOK, II0 3alepeuye NpsMy 3aJISKHICTh IIUX TBAPHH BiJ KOHKPETHHX
XapUOBHX BHIIB POCIHH. 3a pe3y/IbTaTaMU BECHSIHUX OOTaHIYHUX OOJIKIB y 30HI IOCENIEHD CITIMavKa
MO>KJIMBO BKa3aTH JIMILIE HA MOCTiHHY HasBHICTh TYT BeCHSIHUX eemepoiniB. Cepen OCTaHHIX NpH-
cyrni: Tulipa hypanica, T. schrenkii, Bulbocodium versicolor, Crocus reticulatus toro. Ha mymky
aBTOPIB X MPHUCYTHICTh HIOM 1 3aKOHOMIPHA JUISI MICIlb TIOCEJICHb MiA3eMHHUX T'PU3YHIB, Y pallioHi
SIKUX 3HAYHY YacTKy 3aMaroTh caMe POCIUHH 3 Oyah0acTHM 1 ITHOYJIEBUM THIIOM KOPEHEBOI CHCTe-
Mmu. [IpoTe cyMHIBHO, II0 TBApUHH 3 TAKHUM BY3bKO KOPMOBUM CIIEKTPOM (IIIOAO0 BKa3aHUX BHJIIB
POCIIHH) 3MOIJIM HaOyTH MaiKe CYIIJIBHOTO IOIIMPEHHS B CTENax i HamiBImycrensax €Bpasii. Xapak-
TEPHO IPH I[bOMY, IO BKa3aHi eeMepoinam, Ta i caMm CIINAvoK, € JOCTOBIPHUMH 1HIUKATOPHUMHU
BUIaMH O10THYHUX KOMIUIEKCIB I[ITMHHO-CTEIIOBUX Oi0TOIIIB, SIKI YHHUKHYJIM 3HAYHOI aHTPOIOT€HHOI
M arporeHHO1 IEeCTPYKIIii.

OdeBHIHO, 110 KOPMOBA crienr(pika BUIY Ta MOMIYK MOKIUBUX B3a€EMO3AIISKHOCTEH Cllilavyka
3BHYA{HOTO 3 TIEBHUMH BHUJAMH POCIHH (HAMPHUKIIA] — KOBHJIOK), BUMAraroTh CICLiaIbHAX JOCTi-
okeHb. [lopsia i3 mMM BHMarae TPOSCHEHHS i caMe MUTaHHS IIOJ0 €KOJOTIYHOI POl CIinayka B
CKJIaJli CTEMIOBUX EKOCHUCTEM, JI¢ 3HAUNMICTh TaKOTO APiOHOr0 Irpu3yHa-3eMIIEpPHs TPOXU CyMHIBHA B
SKOCTI JII€EBOTO TepeMilllyBaya IpyHTY. MOXIJIHBO, IO el TpU3yH € KiHIIEBUM, ab0 MPOMIKXHHUM
Xa3s{HOM SKOTOCh 1H(EKIIHHOTO MapasuTy, 3MaTHOTO A0 MOTY>KHOI MIKBHIOBOI PEryisiii eKocuc-
TEMH i caMe B IbOMY KPHEThCS HOTO (PYHKITIOHATBHA POITh.

Higoro ocoOMMBOro B XapakTepUCTHKAX MICIIEBOCTI HE IMTOKAa3yIOTh 1 JaHI KIIMAaTUYHOTO aHai-
3y. OcTaHHI{ JTHUIIE CBIAYUTE PO Te, o Bes Teputopis HIIIT «Kam’sHepka Ciu» po3ramoBaHa Ha
MiBACHHIN MeXIi iCHyBaHHS CTAJIOr0 CHITOBOT'O NOKPHBY, SIKMH MMO3UTUBHO BIUIMBA€E HA 3UMOBE iCHY-
BaHHs OUIBIIOCTI CTEMOBUX BUMIIB T'PU3YHIB, (i310JOTIYHO HE 3JaTHUX JO BIDKMBAaHHS B YMOBax
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BOJIOTHX BITPIB 1 IEPEOXOJIOKEHHS. AJle K YCIHIIIHE iCHYBaHHS NPEJICTaBHUKIB BUIY B 1HIIMX [i-
JITHKaX apeairy 3 pi3Ko BIIMIHHUMM KJIIMaTHYHUMH YMOBaMHU 3arepedye HACTIIbKU BUCOKUIl piBEHb
X 3aJIe)KHOCTI BiJl (haKTOPY MPHUCYTHOCTI/BIICYTHOCTI CHITOBOTO TIOKPUBY, TaK 1 BiJl HU3bKUX TEMIIE-
patyp, 10 MaroTh Miclie B cTenax IliBHigHO-3axinHoro [IpuuopHoMop’s.

OTpumanuii mocmigHHUIbKHE Matepian 1moxo madoi am3’toHkiii Ellobius talpinus mo3sosste
chopMyITIOBaTH JEKiIbKa y3arajlbHIOIOUHX BUCHOBKIB.

BucHoBku

1. KpUTHYHO OIliHIOIOYH OTPUMAaHi Pe3yJdbTaTH MOJHOBUX O00CTE)KEHb Ta iX aHAJITUYHOTO y3a-
raJlbHEeHHS, MOTPIOHO BU3HATH, 11O TIOCTABJICHI 3aBJaHHA OyJjM BUKOHAHI JIMIIEC 4acTKOBO. Bcebiu-
HUH aHalli3 ayTeKOJOTIYHUX XapaKTePUCTHUK BHJY Ta 3araJlbHO-SKOJIOTIYHHI aHaji3 cepeJoBHIIA
Horo icHyBaHHs B Mexax pociuimxeroi Tepuropii HIIIT «Kam’sucbka Ciw» 6e3nepeyHo BUMararoTh
OUTBIIT CUCTEMHUX Ta PO3IIMPEHUX MOHITOPUHTOBUX JOCIiKeHb. JIOKaIbHO 310paHi, JOCUTH eMi30-
JIMYHI B CHCTEMHOMY IIJIaHi JaHi TOPOHKYIOTh OljIbIlle IIMTaHb, YAM JAIOTh BiIITOBIICH;

2. BcraHoBIIEHO, 10 MICIIA 3HAXOKEHHS JTOCIIKEHNX IIOCENEHD CIIayKa 3BUYaiHOIO € He-
BIUTUTEHUMH BiJ] IIcaMO(]iTHO-CTEIIOBUX O10TOIIB — CBOTO MPHPOJHOTO CEPEOBUINA ICHYBaHHS Ta
€IMHOTO pe3epBaTy Ha TEPUTOPii MaHIBHOTO HUHI MO3aiqHOro arpoianamadry. BinnosigHo, 3axonu
0710 30epeXeHHs MocelieHb BUAY BHMAararoThb 00OB’SI3KOBOi OXOPOHHU 3aJUIIKOBUX AUISHOK IIca-
MOGITHOTO JJaHAmMAadTy Ta PO3NIHUPEHHS IX TUIOI, MPUIATHOT JJIs 3aCEICHHS CIIIMAYKOM 32 PaXyHOK
YaCTKOBOT JIIKBIAAIlil YarapHUKIB 1 3aIMIIKIB IITYYHHUX JIiICOHACAIKEHD;

3. Slk MemkaHelp CIeNU(pIYHAX CYTO CTEMOBUX OIOTOIMB OAJKOBHUX CXHIIIB 13 TICaMO(DiTHOO
POCIMHHICTIO CIIIMAYOK HE Ma€ KOJHOTO 3HAUEHHS B SKOCTI IIKiTHUKA IOCIBIB Ta BOJAHOYAC 1 HE
MiJATAETHCS MIPSIMOMY BIUIUBY OPAHKH, TIECTHIIUIIB TOIIIO;

4. O6crexeni Ha Teputopii HITIT «Kam’staepka Ciu» mocenenns E. talpinus He mMaroTh o3HAK
pyHHauii 4 ferpananii, BOAHOYAC JEMOHCTPYIOUM aKTUBHE OCBOEHHS Nepu(epiiiHuX MiISHOK KO-
JIOHI1, 0 BKa3y€e HA CIPHUSITIMBUI IPOTHO3 IX MOJATBINOTO iICHYBaHHS B YMOBAaX OXOPOHH IUTHHHO-
CTEMOBUX O10TOIB. [3 MPUPOTHUX BOPOTIB MEBHY 3arpo3y UM JIPiOHUM IpU3yHAM-3EMIICPUSM Y

HasIBHUX ITOCEJIEHHAX JaHO1 I3 FOHKIT MalOTh JIMIIIE JacKa Ta IOJ03H, a TAKOK COBH.
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Abstract

Based on results of 50 years of continuous observations of populations of the pine
vole (Microtus subterraneus de Selys-Longchamps, 1836) and yellow-necked
wood mouse (Sylvaemus flavicollis Melchior, 1834), the phenomenon of reducing
body size of individuals was revealed, particularly a significant reduction in body
dimensions and body mass. The research was conducted at the Kaniv Nature Re-
serve covering various stages of the local ecosystem's existence under anthropo-
genic impact. Four cycles of density dynamics of two populations are chosen for
comparison of their characteristics. The first three cycles correspond to qualitative-
ly different periods in the existence of the protected ecosystem and populations of
the studied species, whereas the last cycle reflects the current situation. It has been
established that the tendency to decrease body dimensions is also characteristic for
other rodent species, its manifestations are observed for 35 years, and the scale
gradually increases. By fatness indexes, individuals of the pine vole on average
lose 23.3% and yellow-necked wood mice lose 16.7% of the former values. It was
shown that the level of reduce in exterior parameters is always greater in females
than in males, and in the group of breeding adults it can reach 32%. It has been
found that the phenomenon also applies to juveniles, whose fatness decreases by an
average of 21%. The phenomenon occurs against the background of violations of
various aspects of population dynamics, which allows it to be associated with
anthropogenic changes in the environment. It is suggested that shrinking can be
realized by various mechanisms. First, as a result of mortality, the largest individu-
als and reproductive females with their greatest energy needs fall out of the popula-
tion, and, second, the growth and weight gain of young animals is slower. As a
result, the decrease in external parameters of individuals reduces their specific
energy needs and allows them to better survive under adverse conditions. From
these points of view, reducing body dimensions can be considered as a specific
population strategy to maintain ecological balance.
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31piOHEeHHS 0COOMH SIK CTPATeTisl NOMYJISALIA B AHTPONOTeHHUX YMOBax
(mocBin 50-piuHOr0 BUBYEHHS MOMYJIAIiii rPU3yHIiB)

Cranicias Msakynko

Pesrome. Ha mincrasi 6e3nepepBHEX 50-piuHHX CHOCTEPEKEHb 3a MOMYISILIAMH MOMiBKH miazemuoi (Microtus
subterraneus de Selys-Longchamps, 1836) i muui sxostorpynoi (Sylvaemus flavicollis Melchior, 1834) Busis-
nenni peHoMeH 3ApiOGHEeHHsT 0COOHH, SIKHii MOJIArae y CYyTTEBOMY 3MEHILICHHI IX OCHOBHHX PO3MipHO-MacOBHX
nokas3HukiB. JlocmimxenHs nposoamwty y KaHiBCbkOMY HMpUpPOAHOMY 3alOBITHHKY, a iX NEpiojJ OXOMHUB Pi3HI
eTaIny iCHyBaHHS €KOCHCTEMH, OOYMOBJIEHI aHTPOIIOTEHHUM BIUTMBOM. Y pOOOTi IUIsl MOPIBHAHHS CBOIX Xapak-
TEPUCTHUK 00paHi YOTUPU LUKJIM JUHAMIKH IIUTBHOCTI ABOX momyJiswiil. [lepri Tpy 1UKIN BiANOBIZAIOTH SIKic-
HO BIJIMIHHHM II€piofiaM B iCHYBaHHI 3aIlOBiJIHOI €KOCHCTEMH 1 MOMYJISAIINA JOCTIUKYBAaHUX BUJIB, a OCTaH-
Hill — cy4JacHiit cutyariii. BctaHOBIEHO, 1110 TEHACHIIIS 10 3APiOHEHHS OCOOMH BIACTHBA TAKOX IHIIUM BHIAM
TPU3YHIB, HOTO MPOSIBU CIIOCTEPIralOTHCS YIPOIOBX 35 POKIB, a MacIITabu MOCTYNOBO HAPOCTAIOTh. 3a BrOJ0-
BaHICTIO OCOOWMHM IOJIIBKH MiJ3eMHOI y cepeqHboMy BTpavaroTh 23,3 %, a mumi sxoBrorpynoi — 16,7 % Bix
KOJIMIIHIX 3HaueHb. [loka3aHo, M0 3MEHIIEHHs eKCTep’ €pHUX O3HAK CAMOK 3aBXKIH € OUIBIINM, MOPIBHIHO 3
CaMIISIMH, a y TPYIi JOPOCIUX OCOOHH, IO PO3MHOXYIOThCS, MOXe jgocsraté 32 %. BeraHoBneHo, 1o sBuie
MOIIUPIOETHCS TAKOXK Ha IOBEHUTBHUX OCi0, BrOJOBAaHICTh SKUX 3MEHIIYEThCA y cepefHboMy Ha 21 %. Ssume
BiZIOyBaeThcs Ha (HOHI MOPYIICHD Pi3HUX ACHEKTIB MOMYJSMIHHOI AWHAMIKHY, IO HAJA€ MiACTaBH MOB’S3yBaTH
HOTro 3 aHTPONOTeHHUMH 3MiHAMH cepeloBHUINa. BuCyHyTe NpHITyIeHHs, 0 3ApiOHEHHS MOXKEe peasli3yBaTHCs
3a JOTIOMOT0I0 pi3HMX MexaHi3MiB. [lo-niepuie, y pe3ysbTaTi CMEPTHOCTI i3 MOMYIIAIi] BUTAAal0Th HAaHKPYITHIII
0COOMHM 1 PENpONYKTHBHI CAaMKH 3 TIXHIMU HaWOUIBIINMH €HEPreTHYHUMH MOTpedaMu, Mo-Apyre, MOBUIbHIIIE
BiIOyBa€eThCs PICT 1 HAOIp MacH MOJIOJVMH TBapUHaMH. Y KIHI[EBOMY pe3yNbTaTi 3MEHIICHHsS eKCTep €pHUX
mapameTpiB 0COOWH 3MEHIIYE iX MUTOMI €HePreTUYHI MOTPEOH 1 Ja€ MOXKIIUBICTH Kpalle MepekKuBaTH HECTIPHS-
TIMBI YMOBHU. 3 IUX MO3MLIN 3ApiOHEHHS CBOIX €IEMEHTIB MOXKHA PO3IIISAATH y SIKOCTI cnenn(iqHol HOomyIs-
HiiHO1 cTpaTerii 00 MiATPUMAaHHSA €KOJIOTTYHOTO OalaHcy.

KnrouoBi ciioBa: 37piOHEHHS, THHAMIKA TTOMYJIALIH, JTiICOBI TPU3YHH, EKOJOTIYHHN OanaHC.

Beryn

T'on0BHOO YMOBOIO BIDKMBAHHSI TIOMYJISAIINA CITi/I BBAXKAaTH 3a0€3MeUEHHS] MAKCUMAaJIbHO MOMKIIH-
BO{ e(heKTHBHOCTI IEPETBOPEHHS AOCTYNHOI eHeprii Ha (oHI MiATPUMaHHS €KOJOTiUYHOro OanaHcy i3
cepenosuiieM [Mezhzherin et al. 1991; Rozenberg & Ryansky 2005]. ITo cyri, yci mepeTBOpeHHs,
sIKi BiIOYBarOThCA 3 MOMYJIALIEI0, € BiOOpaKeHHIM i MPUCTOCYBAILHUX PEAKIlii IO 3MiHHOTO ce-
penouina [Santini et al. 2018; Loria et al. 2019]. KonuBauus mapaMeTpiB cepeoBHIIa y HOPMAab-
HOMY JiaIra3oHi CYyIpOBOKYIOTHCS 3aKOHOMIPHHUMH 1 TOMY TiepeidauyBaHUMH 3MiHAMU YHCETHHOC-
Ti, CTPYKTYpH TOMYJIALil, iHTeHcHBHOCTI 11 BiaTBopenust [Krebs 1996; Lobkov 2016; Radchuk et al.
2016]. KonmuBaspHi Mpolecd BCEPEIMHI caMUX MOMYJNIAIiN BimoOpakatoTh TIIMOMHY aganTallii 10
IUKJIIIYHOTO CEPEIOBHUINA 1 JAF0Th MOXIIMBICTh 3MIIHCHIOBATH YIIEpePKYBaHUA PO3BUTOK, a HE TPOC-
TO pearyBaTy Ha 30BHIIIHI 3MiHH (TUM OLIbIIIE, IO TaKi peakilii iHepLiiiHi 32 CBOEIO MIPUPOJIOIO).

IIpoTe Bce Le 3MIHIOETHCS, KOIM MOBA iijie IO aHTPOIOreH Ui BB, Moro cnenmdika, Biz-
CYTHICTh 3aKOHOMIPHOCTEH 1 MEPiOMUIHOCTI MPOSBIB BUKIIOYAE BUKOPUCTAHHS MOITYJISIISIMUA CBOE-
PIAHUX «IOMAaIIHIX 3aroTOBOK» y IUTaHi pearyBaHHS. CrpoOM BUKOPHCTAaHHS HAsBHHX CICHApiiB
Jar0Th 30iH 1 CYNpPOBOKYIOTHCS TIIMOOKMMH IOPYIICHHSIMHM 0araThboX B3a€MO3B’s3KiB. OcTaHHE
HEOJHOPA30BO CIIOCTEPIray B MOMYIAIISX TPU3YHIB Ha TEPUTOPISAX, IO 3a3HAIOTH aHTPOIIOTCHHOTO
srutuBy [Ims et al. 2008; Sih et al. 2011]. TTorryk momysiiielo HOBUX BapiaHTIB peakilii Ta ix ampo-
Oarist moTpedyroTh yacy. MiXK THM TpHBaJIC MOPYLICHHS €KOJOTTYHOTO OaJaHCy € HEMPUITYCTUMUM,
a TOMY MOITYJISIIIii BUMYIICHI 3MIHIOBATHCH ISl HOTO BITHOBIICHHS. Y TaKi KPUTHYHI YacH JOIITEHO
MiHIMi3yBaTH CBO{ eHEpreTHYHI MOTPeOH Ta BUMOTH /10 CEPEOBHUINA, OCKUIBKN BUX1J 38 MEXi €MHO-
CTi cepelloBHIIAa MOXKE MATH KaTacTpoQiuHi HACIIIKY.
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Ha >xanp Hami ysiBJIGHHS PO TaKi MPOLECH MOKH 1[0 HenockoHami. Cepen 06araTbox NMpHYHH
LBOTO € H Taki, 10 00YMOBJIEHI NPAKTUYHOI CKIAIHICTIO 1 TPYAOMICTKICTh JOCHIIIPKEHb Y JaHOMY
HampsMKy. bBinpmn Toro, HaivacTtimie BOHH NOTPEeOYIOTh JOBOJI TPHBAIUX IOCHTIKCHD, OCKUILKH
IPUCTOCYBAJIBHI Ta afanTaliiiHi MPOLEeCcH Ha MOMYJIALiHOMY piBHI 3[1MCHIOIOThCS YIIPOAOBXK 3HAU-
HUX OpoMixKiB yacy [Hayes et al. 2017; Tigano et al. 2020; Romero-Mujalli et al. 2021]. Ie 06y-
MOBJIIOE€ aKTYaJIbHICTh 1 BHCOKY IIIHHICTh PE3YJIbTATIB JOBTOTPHUBAIUX MOHITOPHHTOBUX CIIOCTEpE-
MEHb 32 JIOJIEI0 KOHKPETHUX MOMyJNALill y MoCTiiiHO 3MIHHOMY CepeloBHILI MelIKaHHA. MeTa f1aHoi
poOOTH mojsirana B aHaji3i 0araTopiuHUX TEHAEHIIH 3MiH pO3MipHO-MAaCOBUX IOKA3HUKIB OCOOUH
TPU3YHIB IBOX BHIIB Y 3B’s3KY 31 CTAHOM CEPEIIOBHIIIA.

Marepiaj i MeToan

[TomboBi crocTepesxeHHs npoBowin B KaHiBChbkOMY TpHpOJHOMY 3amoBigHUKY (Yepkacbka
0011., YkpaiHa), ae 3 1971 p. BinOyBaeThcsi Oe3nepepBHUIT MOHITOPHHT 32 CTAHOM IOMYJISLIN J1ico-
BHX TpH3YHIB TpaboBoi aiopoBH. JlocmimkeHHs Oyiau 3aro4aTKoBaHi HAYKOBOIO IPYIIOKO i KepiB-
HUITBOM B. O. Mexokepina. 3 TOro poKy i JI0 HAIIOTO Yacy MPOTATOM IepInoi MOJOBHHY JIiTa Bifl-
OyBaBcs 30ip moipoBHX JaHUX. Kpim pesynbraTiB 30-piuHMX OCOOMCTHX CIIOCTEpEkEHb, Y pOOOTi
BHKOPHCTaHI MaTepiand, sKi 310paHi BEJIMKHM KOJICKTHBOM JIOCIHITHHKIB 1 CTYICHTIB, SKHM aBTOD
BUCJIOBJIIO€ BASAYHICTE.

Jlo ¢hoHOBUX BHAIB 3alOBIAHOI JIICOBOI €KOCHCTEMH HAJIeXKaTh TaKi BUJIM: IOJIBKA ITiI3eMHA
(Microtus subterraneus de Selys-Longchamps, 1836), muma sxororpyma (Sylvaemus flavicollis
Melchior, 1834) (za immoro xkimacudikamiero Terricola subterraneus i Sylvaemus tauricus:
[Zagorodniuk & Emelyanov 2012; Zagorodniuk & Kharchuk 2020]. Tpertiii Bux — HOpHIS pyaa
(Myodes glareolus Schreber, 1780) — € momiHaHTOM B yIpyIOBaHHi, ii YMCEIBHICTh CKIIAAAE Y Pi3Hi
poku 75-80 % Bix 3araJpHOrO HaceleHHs rpu3yHiB. Ilomymamii nepmux JBOX BHUIIB € 00’ €KTaMHU
JaHoi poOOTH, HOPHILIL PYAiil Oyae MPUCBIYEHO OKpEME AOCIHIHKEHHSI.

[liBBiKOBa TPUBANICTh JOCTIPKEHb HaJada YHIKalIbHY MOJIMBICTH MPOCTEXUTH OaraTopiuHi
TEH/IeHII{ 3MiH Pi3HUX aCHEKTiB iCHyBaHHS 1 (PYHKLIOHYBaHHS MOMYJIIiN rpu3yHiB. Takuil moBruit
Mepioj] CIOCTEPEKEHb OXOMMB Pi3HI €Taly ICHYBaHHS 3aIllOBIIHOT €KOCHCTEMH, OOYMOBJICHI SK CYK-
neciiHuMH TpaHchopMallisiMu, Tak 1 crenrudikoro aHTpororeHHoro npecy. HeBenvka miomia, pos-
TaIlyBaHHS y T'YCTOHACEJICHOMY DErioHi, B3a€MOIs i3 CYCITHIMU TEpUTOPIAMH, SKi 3alTydeHi 10
TrOCMOIAPCHKOT MisTBHOCTI, 0OYMOBJIIOBATH AHTPOTOIEHHHI THCK Ha 3alloBifHy TepuTopilo. Horo
XapakTep Ta IHTCHCUBHICTh BU3HAYAJIA 3MIHU PEXKUMY OXOPOHH M JTIKBIAIlis CTATyCy 3allOBIIHAKA B
1951-1968 pp. IlizHime TepuTopist 3a3HaBaNIa 3pOCTAIOUOT0 TEXHOTCHHOTO THUCKY, 10 SKOTO JIOJaI0-
cs pagioaktuHe 3a6pyanenns [Orlov 1998]. Curyauiro noripinye cHHEprivHa it XIMiYHUX TOKCH-
KaHTIB y 3B 53Ky 3 PO3TalllyBaHHIM 3aIlOBIIHHKA y 30HI BUCOKOI TokcuuHocTi rpyHTiB [Grishchenko
etal. 1993].

VY maniif poOOTI IS MOPIBHIHHSA CBOIX XapaKTEPHCTUK OOpaHi YOTHUPH MOBHI NUKIH TUHAMIKA
IIUTBHOCTI MOMYJISIIIN IMOJTIBKH MiA3€MHOI Ta MUIII JKOBTOrpyoi (Bix menpecii no aenpecii). [ukmm
JUHAMIKH MOXYTh HE CIIBIIAJATH y Yaci, TPUBATH 4—6 POKIB i XapaKTEepU3yBaTHCS PI3HUM piBHEM
[IUTBHOCTI, IPOTE BUKOPUCTAHHS YCEPETHEHHUX IMOKA3HUKIB, POOUTH MOXKIIBUM IX CITiBBiTHECCHHS.

Heprmit muxa (1971-1974 pp. 1 1972—-1975 pp. BiAmoBiAHO Ui HOPHUIL 1 MUIIIi) IPUIIAB Ha TaK
3BaHWH IHEPIIHHUI Tepiof], SIKU HAacTaB MICIs BigHOBIEHHS y 1968 p. crarycy 3amoBigHHKa Ha
TepuTOpii yu6OBO-IOCIIIHOrO JIICOBOrO rocnoaapcTa. Moro cremumpika moB’s3aHa 3 MOCTYIOBUM
pyXoM rpaboBoi JiOpOBH 10 KIIMAKCHOTO CTaHy MICIs TPUBAJIOTO MEPioy pyOOK i pO3UUCTKH JIiCy,
PI3HHUX JICOTEXHIYHMX 3aXOJiB Ta IHIMX (OpPM HaBaHTAKEHHS 1 pekpeartii. [lepmri poku 3anoBigaH-
HS [Ie HE CTEPIIHM HACTIIKH TOCIIONAPCHKOI isUTPHOCTI 1 BOHH 32 IHEPIIi€0 BILTMBAIH HA HACCICHHS
rpusyHiB. Hpyruit nukn (1980-1984 i 1979-1984 pp.) BianoBigae MiHIMaIbHOMY aHTPOIOT€HHOMY
BIUIMBY Ha 3amoBiaHy Teputopiro. Tpertiit ki (1987-1991 i1 1986-1991 pp.) npunagae Ha nepiof,
sikuid movaBes micist aBapii Ha YAEC y 1986 p., konu B MOMyNALisX TPpU3yHIB OYB 3adikcoBaHUIA
KOMITJIEKC PEaKIliif, o CBITYMIM HpO TIMOOKI MOpYyHICHHS TUHaMiKu. JleTanpHile mepiogusanis
CTaHy CEpelOBHINA 1 BiANOBiAHI MOMYNALiNHI e(eKTH HaBeAEHI y HAIIMX MONEpPEeIHIX Mpariix
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[Mezhzherin & Myakushko 1998; Myakushko 1998; Mezhzherin et al. 2002; Myakushko 2016;
2017]. Ocranni nuknu asox momyswsiriii (2008—2013 pp.) xapakTepu3yOTh CydacHy CUTYAIIO.

BinnoBu TBapuH IPOBOJAMIM 3a AONOMOIOK TPAJULIMHOIO METOAY OOJIIKOBUX AUISHOK. Y Tpa-
00BOMY JIiC1 JUISHKH PO3TAIIOBYBAIM Ha CXMJIAX 13 Pi3HOIO €KCIIO3UIIEI0 1 BUPIBHAHUX IJIATO, OXO-
TUTFOIOYH TEPUTOPIi 3 PI3HUM CTYNEHEM PO3BUTKY IMIJUTICKY, TpaB’STHUCTOT POCIMHHOCTI Ta JIiCOBOI
MiJCTUIIKK. 3aJIeKHO BiJl MOTOYHOI YMCENBbHOCTI TPU3YHIB, AJISl OTPUMAaHHS HEOOXigHOI BHOIPKH,
3aKJIalaliu pi3HY KIbKICTh OOJIIKOBUX ILIOLIAJIOK.

Y Mexax TaHOTO JOCITiPKeHHS MpoaHasli30BaHi po3MipHO-MacoBi nmapameTpu 1413 ocoOuH rpu-
3yHIB (N = 734 ans mosiBky min3zeMHoi Ta N = 679 muist My xoBTOrpyaoi). Kpim Tpagumifnux exc-
Tep’ epHUX TOKa3HUKIB (Maca Tina (W), moexuHa Tina (L), mpoaHali3oBaHO IMOKa3HUK BrOJIOBAaHOCTI
(W/L), sxuit sBisie co0O0 1HAEKC 1 TOMY € UyTJIMBIIIAM JJIsl BioOpakeHHs OyIb-SKUX BILTUBIB
[Myakushko 2005]. st 6inbur qudepeHniiioBaHoro aHamizy, OpiBHAHHS MapaMeTpiB 0COOMH 3/ii-
CHIOBAJIM B OKPEMHUX PO3MIpHHUX (EKCTep’€pHUX) rpymnax. Y ci JOpOoCiIi OCOOMHH 32 CBOEKO BrOJIOBaHi-
CTIO OyJTH pO3MOJIICHI Ha YOTUPH TPYIIH, a BIICOTKOBHIA PO3MIPHHUH CKJIaJl MOMYJIALIi YIPOIOBXK 2-
ro MKy oOpaHuil 3a KOHTPOJL s TopiBHsHHs. [TokasHuk Giomacu (B) sBise coboro cymapHy
Macy 0coOMH y rpaMax y nepepaxyHky Ha 1 ra [Myakushko 1999].

Po3noxin 3a BikoM OyB 31iHiCHEHUI JHIlIe Y TIepIIoMy HaOMMKeHi 1 nepedadaB BUOKPEMIICHHS
JIBOX KaTeropiii — IOBEHUIbHI 1 opocii (crtaTeBo3pini) ocoOuHu. [IeBHOIO Miporo 1€ BimnoBigae
TaKoX (QYHKIIOHATBHIN poii ocoOuH y momyisiii. OcoOIUBICTh TAHOTO MiAXOMy IOJIATAE B TOMY,
10 Y pa3i BUAUIEHHS IPYI 32 OCHOBHUI KpUTepill npuitMaroTh (GyHKIIOHAIBHUN CTaH, IOB'I3aHUHN 31
crieru(ikoo poCcTy, PO3BUTKY Ta €JHOCTI PEIIPOIYKTHBHOTO CTaHy. 3a3BHYail B MeXax KOHKPETHOTO
CE30HY JIeKIJIbKa CYMDKHHX TeHepalliil XapaKTepH3yIOThCS CXOKUM (PYHKITIOHATHPHIM HaBaHTAXKCH-
mam [Pacifici et al. 2013; Sobral & de Oliveira 2014].

ITix cienudivnicTio QyHKIIH (GYHKIIOHATEHOI 0COOIMBICTIO) TPYIH Yy MEPIITY Yepry po3yMi-
FOTh y4acTh TBAPHH y PO3MHOXKEHHI, 0 HEMHUHYYE BiAOWBAETHCS HA OIMBIIOCTI MOP(HOMETPHUUHUX
MOKa3HUKIB. Takuil miaxXiJl € CXOKUM Ha BUIIIIEHHS BCEpEAMHI MOMYJALil pi3HUX (YHKIIOHAIBHO-
¢iziomoriuaux yrpymnoBanb (PDY) [Olenev 1991; Olenev 2002]. Ha »anb BiACYTHICTh TOYHHUX Ja-
HUX TI0JI0 BiKY TBapHH YHEMOXJIMBIIIOE 3acTocyBaHHs DDY. ToMmy y poOOTI BUKOPHCTOBYETHCS
CHPOIEHUI NMPUHOM — PO3MOALT Ha JBi TPYIHU: IOBEHUIBHI (HeCTaTeBO3pisii) 0cOOMHH, 1 JOpOCHi,
ski 6epyTh (abo Opanu) ydacTh y po3sMHOXKeHHI. CTaTucTudHe OOpOOJCHHS MaTepialy Ta aHaui3
BIPOTIZIHOCTI JJaHUX MPOBEJICHI 3araTbHONPUHHATHMA METOTaMH.

Pe3syabTaru

AHasti3 3MiH OCHOBHHX €KCTEp €pHHUX MapaMeTpiB O0COOMH ABOX BHJIB I'PU3YHIB A€ MOXKIIH-
BICTh YITKO NMPOCTEXKUTHU 3arajibHy TEHACHINIO: YCi MOKAa3HUKU JOCSTal0Th MAKCHUMAJIbHUX 3HAYCHBb
YIPOJOBXK 2-TO MUKy, ITiCJIS YOTO 3HAYHO 1 JIOCTOBIPHO 3HIKYIOThCS (Ta0I. 1).

Take 3apiOHEHHST OCOOMH Ma€ TEHACHIIIIO 0 PO3IIUPESHHS, OCKIJIBKH MAaCIITa0K MpoIecy Mmoc-
TYIIOBO HAapOCTAIOTh: 32 OUTBIIICTIO O3HAK YIPOJOBK OCTAHHHOTO IUKITy 3MEHIICHHS IMOKA3HHKIB
BHSBIIAEThCA Ha 11-13 % 3HaYHIIIMAM, MOPIBHSHO 3 MONEPEAHIMU UKJIAMH. TakoX MOYKHA MOMITH-
TH, II0 3MCHIICHHS MacOBHX MapaMeTpiB BUBISETHCS Ha 6—12 % OimbuuM, HIX JiHIHHUX (1€ cTo-
CYETBCSl HE TUTHKH JOBXHHH Tija, aje # MOBXKHHU XBOCTA, CTOIH 1 30BHIIIHBOI BYIIHOI PAKOBUHH,
SIKl TAKOK 3MEHIIIYIOTh CBOI 3HaueHHs). CIIi/l 3a3HAYUTH, O 3piOHEHHS 0COOUH MOIBKY MiA3eMHOL
€ MacITaOHIIIUM — 32 BrOJOBAaHICTIO BOHH 3arajoM BTpadaioTh 23,3 % (y MuIIi )KOBTOrpy0i aHa-
JIOTiYHU# 1HIEKC 3MeHIIyeThes Ha 16,7 %).

OCKiNnbKM OCHOBHHUI TPEHA 3MiH JOCHIPKyBaHUX MapaMeTPiB Peali3yeThesl y BUTIISAL TOCTYIIO-
BOTO 37piOHEHHS 0COOWH, y MOJANIBIIOMY aHAaJi3i € BCi MACTaBU MOPIBHIOBATH MK COOOIO MOKa3-
HUKH 2-T0 1 4-TO NUKJIIB JUHAMIKH IIIJILHOCTI ABOX MomyJsiiii. Came yrnpoaoBK IUX MepioJiiB eKc-
Tep’ €pHi 03HAKH JIOCSTAIN CBOIX MAKCUMAJIbHHUX 1 MiHIMAJIBHUX 3HAYECHb.
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Ta6nus 1. Po3amipHO-MacoBi MOKa3HUKU OCOOMH JBOX BHUJIIB I'PU3YHIB YIPOJOBXK Pi3HUX LMKIIB AMHAMIKH LIIJIBHO-
CT1 momyJssIin

Table 1. Size and mass parameters of individuals of two rodent species during different cycles of population density
dynamics

IMukn  Microtus subterraneus Sylvaemus flavicollis
n L, MM W, r WIL, r/em n L, MM W, WIL, r/em
(x £ SE) (x £ SE) (x £ SE) (x £ SE) (x £ SE) (x £ SE)
1 180 80,13+0,45 1503+0,71 1,939+0,131 163 94,14+094 28,71+0,25 3,081 +0, 081
2 224 8333+0,11 16,87+0,45 2,191+0,042 192 9490+145 3133+054 3,281+0,101
3 163 77,24+050 1461+0,19 1,870+0,071 170 91,05+1,21 28,44+0,98 3,095=+0, 043
4 167 68,11+0,37 12,11+0,37 1,681+0,143 154 80,33+0,64 26,08+0,45 2,733+0,056

[pumiTka: L — nowxuna Tina, W — maca Tina, W/L — iHeKc Bro1oBaHOCTI.

JUIs ieTanpHIoro aHamisy ycix ocoOuH O0ysio po3AijieHO Ha ABi BIKOBI KaTeropii: IOBEHUIbHI 1
nopocii (crareBo3pini). OCKIIBKY NPEICTABHUKU ABOX BUIB I'PU3YHIB MAlOTh pi3HI po3MipH, Wi
aHallizy OyB BHKOPHCTAaHWH 1HICKC BrOJOBAHOCTI, IO Y IIJIOMY JTO3BOJIMJIO HIBEJIOBATH BILIUB BH-
J0BOi crielu(iky eKcTep’epy 1 TOro sSBUINA, IO JiHIHHI 1 MAaCOBI MapaMeTpH 3MIiHIOIOTHCS y PI3HUX
Mexax.

Cepen cTaTeBO3piNUX TBapHH Oyl BHOKPEMJIEHI YOTHPH €KCTEep’€pHI TPYyNH 3a BETUUYHUHOIO
BroJIOBaHOCTI: KPYITHI OCOOMHH, TBApUHH, 3 pO3MipaMH BUILE 1 HIDKYE CEPEIHHOr0 3HAYCHHS, a Ta-
KOX JpiOHI IHAUBIAKM. Y PI3HUX Jiana3oHax BapitOBaHHS BroJOBAHOCTI (UId momiBky Bix 1,3 1o 2.4,
Ut Mutai — Bix 2,0 10 3,6) yIpoIoBK IPYyroro MUKy, SKAA OyB MPHUHHATHN 32 CBOEPITHUHA «KOH-
TPOJIb», 0 UX TPYI BIAMOBIAHO BiHOCHIUCH 15, 35, 35 1 15 % ocobun nomynsuiii. [Ipencrasie-
HICTD TaKUX EKCTep €PHUX TPYI MPOTIAroM 4-ro NUKITY MOKa3aHa Ha pUCYHKY 1. MoskHa mobaunty,
10 B 000X TOIMYJIAIISAX 3HAYHO 3MEHIIIYIOTh CBOIO MPEJICTABIICHICTh OCOOMHH i3 BrOJIOBAaHICTIO BHUIIIE
CepeHBOTO PiBHA, TOOTO BUMAAAIOTh KPYyMHI ocoOMHU. Y 4-My IMKT, B 000X momymauisax 73 %
0COOMH MaroTh BrOJIOBAaHICTh HUXKUY, HDK CEpeHE 3HA4eHHs 2-T0o nukiy. Jo uporo tpeba momatw,
10 CHIBBIJHOIICHHS MK KUTbKICTIO IOBEHUIBHHX 1 TOPOCIMX THAUBIIIB y MOMYJIALISAX MPAKTHIHO HE
3MIHIOETHCS YIIPOJIOBXK YChOTO Yacy criocTepexenb. [IpoTe 3adikcoBaHO, IO B OCTaHHI POKH CAMKH
000X BU/IB NMOYHHAIOTH PO3MHOXKYBATHUCS 32 MOPIBHSIHO HU3BKMX 3HAUEHBb 1HIEKCY BrOJOBAHOCTI.
[Tix yac 4-ro MUKy JUIS MTOJIIBKH Ta MHUII BOHU CTaHOBIATH 1,71 12,53 mpotn 1,93 1 3,17 Bianosin-
HO Juia 2-ro mukity (P < 0,01 B 000x Bumazkax). [HIIMMuy cioBaMu, TBApUHU MPUCTYIAIOTH 10 BiAT-
BOPCHHS HE JIOCATHYBIIU KOJHIITHBEOT BIOJOBAHOCTI.

BixoBy cnerudiky 31piOHeHHS Oyzae JOTIYHMM JOIOBHUTH aHAJI30M LIBOTO SIBUINA Y PI3HUX
CTaTeBUX TPyIax: PO3MIIAHYTH MACIITaA0U 3MEHIIICHHS BrOJIOBAHOCTI 3a 4ac MiX 2-M 1 4-M IUKJIaMHU
OKpEMO cepejl CaMIliB i caMok (puc. 2). 3MEHIIEHHsT BrOJOBAHOCTI BiZOYBAETHCS y MPEACTABHUKIB
000X cTarei, MpoTe cepell caMoK Iie BiiOyBaeThes Ha 12—14 % iHTeHCHBHIIIIE.

Ha mincrari y3arajgbHeHHX JAaHHX IIOJIO BTPAT BrOJOBAHOCTI PI3HUX I'PYN OCOOWH ITOJIBKH ITi-
J3EMHOT 1 MHIII )KOBTOTPyAOi (Tabi. 2) MOXHA 3pOOUTH TaKi BUCHOBKU. SIBuine 31piOHEHHS 3adik-
COBaHE B yCiX CTATEBHX 1 BIKOBHX I'pyIlax IPU3yHIB 000X BHIIB. 3arajbHi CepeaHi BTPAaTH Brol0Ba-
HOCT] y IOJIiBKU Ha 9 % TMEepeBUIIYIOTh aHAJIOTI4HI MOKa3HUKK MU xxoBTorpyzaoi (P < 0,01). Cam-
KH 000X BHIIB XapaKTEPU3YIOTHCS CYTTEBIIIAM 3MEHIICHHSIM IOKA3HUKIB, TIOPIBHSHO 3 CaMILIMH.
Tak, caMKH TOJBKM MiJ3€MHOI BTPAa4yaroTh Y4 BroJOBAaHOCTI, a SIKIIO PO3IJISIATH OKPEMO TPYILY
CaMOK, fKi 3aJyd4eHi 0 BiATBOPEHHS, TO BTPATH BUABIAIOTHCS mie Oimbmmmu (31,8 %, P < 0,001).
Cepen BiKOBHX IpyIl 3a MacIiTadamu 34piOHEHHs JOPOCTi iHAWBIIN BUMICPEIKAIOTH FOBCHIITbHUX.

BpaxoByroun HaBeneHe, CIIiJl MAKPECIUTH, 0 JaHUH (EHOMEH He MOXKHA BB)KATH apTedak-
TOM ITOCIIPKEHb, a00 BHIIAIKOBHM sIBUIIEM. [Ipo e CBIMYHUTH HE TUTPKU MacmiTabW i TPUBATICTH
mpoIiecy, aye i #oro crifkicTb. JloBOJUTE Ie i Maike ABOpa30Be 3MEHIICHHS Y 4-My IIUKII Koedi-
LiE€HTY Bapialii ingekcy Brogosanocti (20,3 % npotu 38,9 % y 2-my, P < 0,001). Ocranne onocepe-
JIKOBAHO CBIIYUTH, IO Y TOMYJISMIi MPeCcTaBIeHI OCOOMHU 31 MEHIIINM [ialla30HOM 3MiH PO3MipHO-
MaCOBHX ITapaMeTPiB, TOOTO BITHOCHO CXOKHMH 33 EKCTEep €POM TBAPHHAMH.
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Puc. 1. TIpeACTaBIIeHICTh Pi3HUX €KCTEp EPHUX IPYIl OCOOUH (32 BrOJOBAHICTIO) Y TOMYJISIIAX YIPOIOBK 4-T0 i 2-10
UKITB (2-# UK — KOHTPOJk); M. s. — Microtus subterraneus; S. f. — Sylvaemus flavicollis; ** — P < 0,01

Fig. 1. Representation of different external groups of individuals (by fatness index) in populations during the 4th and
2nd cycles (2nd cycle as a control); M. s. — Microtus subterraneus; S. f. — Sylvaemus flavicollis; ** — P <0.01.
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Fig. 2. Decrease in the
fatness index (WI/L, g/cm)
among males and females of
the two rodent species (the
significance of the decrease
in the 4th cycle, compared
with the 2nd: ** P <0,01;
*** P <0,001)
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Tabnuus 2. Brpatu BrogoBaHocti (%) y cTaTeBHX i BIKOBUX Ipynax JBOX BH/IB MOPIBHIHO 3 2-M LIUKJIOM
Table 2. Losses in the fatness index (%) in different sex-age groups of the two species compared to the 2nd cycle

I'pyma ocobuH Microtus subterraneus Sylvaemus flavicollis

n BTpPaTH BrOA0OBAHOCTI, % n BTpaTH BrOJ0OBAHOCTI, %
CaMku 185 249 165 22,3
Cammi 206 16,5 181 14,4
IOBeninbHI 105 211 98 20,8
Hopoci 286 23,3 248 22,4

Tabnuus 3. Excrep’epHi nmoka3Hukr ocoOuH mojiBku miazemuoi (Microtus subterraneus) na ¢asax mika i genpecii
[ITBHOCTI TOMYJISAIIT

Table 3. External parameters of individuals of the pine vole (Microtus subterraneus) in the phases of peak and de-
pression of population density

[Mapametp daza qMHAMIKH: K ®Daza qUHAMIKH: AETpecis

2-it uka (n = 84) ‘ 4-ti mukn (n=71) | 2-it nuka (n = 47) ’ 4-it nmka (n =35)

IlineHiCTB, OC/Ta 17,81 27,02 5,12 9,93
Biomaca (B), r/ra 299,57 302,94 87,20 89,41
Maca tina (W), r 16,83 £0,21 11,21 £ 0,56 17,09 £ 0,46 11,32 +0,28
Hossxkuna tina (L), Mmm 82,31 +1,08 77,07 £ 0,76 83,04 +£1,54 78,36 £1,65
Brogosanicts (W/L), r/cm 2,13+0,11 1,74 £0,17 2,19+0,20 1,86 = 0,09

HasBHicTh OUTBINOT 1 pIBHOMIPHOT BUOIPKH 010 OCOOWH TOJTIBKH MiA3€MHOI JJAJI0 MOXKIIUBICTh
MIPOBECTH JIJIS ITLOT'O BHIY MU(EPEHITIHOBaHNH aHaJli3 1 OPIBHATH CUTYAITil, IKI CKIIQJIAUCS Y POKH
3 TepMiHAIbHUMH 3HAYEHHSAMHU IUTBHOCTI MOMYJIAII] IPOTArOM ABOX IMKJIIIB (POKH MIKIB 1 Aenpeciii
LIUTBHOCT).

Kpim 3MeHIIeHHsS JOBXKHUHH 1 Macu Tijla TBapuH, IPUBEPTAE yBary Iie ogHa ocoOnuBicTh. He-
3BaXKAIOYH HA Pi3HY MIUIBHICTh MOMYJIALI], JOCATHYTY Y POKHU MiKiB ABOX ITUKJIIB, TOKA3HUKH 3arajlb-
HOT OloMacH MomyJIALii Marke He BIAPIZHAIOTHECS MK c00010 (Tadi. 3). [HIMMH CIOBaMH OTIHCATH
CUTYaIliF0 MOXHa Tak. [IpuOIU3HO OJHAKOBWI piBEHb 0iOMacH y POKHM IMIKIB JWHAMIKK 3a0e3medy-
€THCS 32 PAXYHOK PI3HUX CKIAJOBUX: i Yac 2-T0 MUKy — MOPIBHSHO MEHIIOIO KUTBKICTIO TBAPUH
3 MEBHUMH EKCTEp €PHUMH XapaKTEPUCTHKAMH, Y XOIl 4-TO IHKIY — JOCSTAETHCS iICHYBaHHIM
3HAYHO OUTBIIOI KUTBKOCTI OCOOHH, ajie BXKe 3 MEHIIIMMHU PO3MIpHO-MAaCOBHUMH MapaMerpaMu. TooTo,
MEXOBa JIJIl EMHOCTI JIaHOTO CepeoBHIIa Giomaca MOMyJIAIil TOCITaEThCs 3aBISKU KiUTBKOCTI CIIO-
XKHUBaYiB pecypciB (He MOKHA BUKJIIOYATH, IO Y 30UTOK IX YMOBHOI «SIKOCTi»). AOCOIIOTHO aHANo-
TiYHA CUTYAIlis CTIOCTEPIraEThCS TAKOXK Y POKH JIETIPeCciil MITbHOCTI MOMYJISIT MOJIBKH MiA3EMHOI.

Oo0rosopenns

[liBBiKOBa TpHBATICTH CIOCTEpexkeHb y KaHIBCHKOMY 3aIllOBITHHUKY Aaja 3MOTY BHSBUTH LIy
HU3KY MOMYJSAIMIMHUX Peakliil Ha Ty CYKYIHICTh SIBHIL, SIKi IpsMO ab0 OMocepeKOBaHO IOB’A3aHi 3
AHTPOIOTCHHOIO TpaHC(HOPMAIIIEI0 CepeoBHUINa. YIPOJORXK Mepioay IOCTIKeHb Oyad BUSABJICHI
Taki eekTH, K 3MiHA TUIYy AUHAMIKH YCiX MOMYJSIIM TPU3YHIB, HOPYIICHHS Pi3HUX THIIB CTPYK-
TypH HOMYJISALIHN, CTpaTerii pO3MHOKEHHS, BHYTPIIIIHBO- 1 MDKITOMYJISIMIHHIX 3aB’sA3KiB, III0 BHCBIT-
JICHO y Hamux nonepeanix myomikamisx [Myakushko 2002, 2016, 2018].

Y KOHTEKCTi AaHOi pOOOTH YSBIAETHCS BAXKIUBUM T€, IO OIOCHCTEMH MOIMYJSIIIHHOTO PiBHA
oprasi3zaiii MalTh BIacHY crenuQiky pearyBaHHs Ha aHTPOIIOTEHHY 3MiHY sSKOCTI cepemoBuma. Lli
(axTu Bigomi i 6araTopasoBo 3HAXOIIIN CBOE MIATBEPPKEHHS B JOCIIHKCHHSAX MOIMYIISIIi TPU3YHIB
[Madan 2019]. TIpote mBHIKE i CBOEpiHE pearyBaHHs MOMYISAIii MOXE CYMPOBOKYBATHCS TaKHU-
MH IIPOSIBaMHM, TPAKTYBaHHS SKHX € JaJleKO He OJHO3HAYHWM 1 He oueBHAHMM. Hampukiazn, neBHe
3pOCTaHHS PIBHS IIIIBHOCTI (YMCENBHOCTI) MOMYJAMiH B YMOBaxX aHTPONOTIE€HHOTO IIPECy MOXKHa
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PO3IIISIIATH SIK HETATUBHUYN CHMITTOM, OCKIJIBKH HOTO CYIPOBOJIKYIOTh EKCTEHCUBHE PO3MHOXKEHHS 1
Bucoka cmeptHicts [Myakushko 2001].

VY nepuioMy HabIMkeHi OyJI0 JIOTIYHUM HOB’SI3yBaTH 3ApiOHEHHS OCOOMH 3 POCTOM ILIIBHOCTI
nomyssuii. Taka 3alexHICTh AIMCHO ICHYE 1 TaK UM 1HAKIIE MOB’s3aHa 3 0OMEXEHICTIO pecypciB, y
TOMY YHCIIi i POCTOPOBHX, III0 YiTKO MOKa3aHo B ocTpiBHUX ekocuctemax [Russell et al. 2011].

VY HamoMmy BUMAAKy IeH (hakTop He MOXkKe OyTH BU3HAYAIBHUM 3 IBOX mprunH. [lo-mepmie, ams
BHBUEHHS 3/IpiOHEHHS JIJIs OPIBHAHHSA OYJI0 00paHi Taki UKW JUHAMIKW HacEJICHHS, SKi 32 piBHEM
IIUTBHOCTI CYTTEBO HE BiApi3HSUIHCA MiX co0oro. [lo-npyre, pe3ynbTaTu CriocTEpeKeHb 3a MapaMeT-
paMu KOpMOBOi 0a3¥ IpU3YHIB CBiI4aTh PO BiJCYTHICTH 3MiH KUIBKOCTI 200 JOCTYITHOCTI KOPMIB 3a
MeXaMH 3BHYalHOTO Jiana3ony. IIpoTe cuTyallis 3 KOpMOBOIO 0a3010 € JENI0 CKIAIHIIIOK. YTIpo-
JIOBXX 2-TO IUKITY JUHAMIKHA KOPEJAIidHI 3B'I3KM MIX HIUIBHICTIO YCiX TOIMYJIAIIN 1 XapaKTepUCTH-
KaMH KOpMOBOi 0a3u Oyiu HasBHI, ajie y MoJaJbIIOMy BOHH 3HHKaOTh. CIIMparoyrCh Ha MOJI0KEHHS
KOHIIETIIIIi €KOJIOTIYHOTo OajaHcy, BIICYTHICTh 3aJIe)KHOCTI B KiBKOCTI a00 SKOCTI JAOCTYIHOI
eHeprii I momyismii € HempumycTuMoro curyartietro [Mezhzherin et al. 2002]. Ha namy mymky
CIIpaBa MOJISITa€E He y BiACYTHOCTI 3B°SI3KY, a CKOpIIIEe Y BIICYTHOCTI OYiKyBaHOI JOCHIJHUKAMU pea-
KIii NOMyNALii Ha KOJIMBaHHA JOCTYITHUX PECypciB. Y3roKeHICTh TUHAMIKU MOMYJIALiH IpU3yHIB 31
CTaHOM iX KOpMOBOI 6a3u miiicao € Hopmoto [Sinclair et al. 2003], ae nuine B npupoanux (He TpaH-
c(OpMOBAaHUX) YMOBAaX.

[IpoTe B yMOBaxX aHTPOIIOTEHHOTO CEPEOBHUINA, HABITh y BUIIAAKY HE IyXKe CYTTEBOTO BIUIABY,
CHUTYyallisl MOX€e PO3BUBATHCS 32 IHIIUM clieHapieM. MOXJIMBO, caMe Iie MU I criocTepiraeMo, He3Ba-
aroud Ha TOM (PaKT, IO JOCTIKyBaHi MOMYJIALI] HACEIAIOTh 3aMOBiqHI TepuTopii. IcHyI0Th mijc-
TaBH BBaXKATH, 0 TMOIYJIAIIl C1ab0 pearyroTh Ha MPUPOCTH abo 3MEHIICHHS JOCTYITHOI eHeprii y
BHIJISJII KOPMIB, OCKUIBKH X CTpaTeris MOJsArae B iHIIOMY. Y HEONTHMAIBHUX aHTPOIIOTCHHUX YMO-
BaX PalliOHAJIBHOIO CTPATETIEI0 A MOMYIIAII] MOYKHA BBOXKaTH 3HIDKEHHSI CyMapHUX €HEPreTHYHHX
motpe6 [Mezhzherin et al. 2002]. He Bigkumaroun iHImi BapiaHTH, CIIiJ BU3HATH, 0 HAXIIPOCTILIMI
NUISX JI0 IHOTO TTOB'SI3aHMIA 31 3HIKEHHSIM MTUTOMUX BUTPAT Ha MIATPUMAaHHS O10MacH iHIWBIIIB.

Ba3yrounce Ha OTpUMaHUX pe3yibTaTaX, MOKHA HPHUITYCTUTH, IO peani3alis JaHoi cTparerii
BiIOYBA€ThCSI MPUHAWMHI 332 PaXyHOK JIBOX pi3HUX MexaHi3MiB. [lepmuii i3 MexaHi3MiB MOXXHA PO3T-
JSIATH SIK TIOPIBHSIHO XOPCTKHUM: y pe3yibTaTi MiABUINEHOI CMEPTHOCTI i3 MOMyJALil BUIAJAIOTh
HaMKpymHimi ocoOMHU. SIK MpaBmio, y IPU3YHIB BOHH NPEICTABICHI TBAPUHAMU MHUHYJIOTO POKY
HApODKEHHS, SKi 30epiraloTh 3MaTHICTH A0 BiarBopenns [Ergon 2007]. MoxHa HPHITYCTUTH, IO
BiZIOyBa€ThCSl «OMOJIOMKEHHS CKIaay momynsamii. Ha xaib, BiACYTHICT TOYHUX AAHUX IIOJO BIKY
TPU3YHIB HE J1a€ MOXKJIMBOCTI II€ NEPEBIPUTH. [HIIOI0 «TPYNOI0 PU3HKY» € CaMKH, II[0 PO3MHOXY-
FOThCA. BioMo, 10 y HUX ITiJ] 9ac BariTHOCTI, JJAKTAIli] Ta 1HIIMX SBHIII, ITOB’SI3aHMUX 13 PENPOTYKITi-
€10, CYTTEBO 3pOCTalOTh eHepreTryni morpebu [Rodel et al. 2016]. Ha kopucTh 1150r0 CBiTIHMTE 3Me-
HIIICHHS YaCTKH CaMOK Cepel JOPOCIIOro HaceleHHa Ha 12,5 %, mo aemo TpaHcgopMmye MpUOIU3HO
piBHE CITIBBITHOIICHHS CTaTEH.

BimHocHO M’sKuMil cueHapiii He TOB'SI3aHMH 31 3POCTAHHSIM CMEPTHOCTI OCOOMH 3 BETUKUMHU
SHePreTHYHUMHU ToTpedamu. BiH, MOXIIMBO, TOJSATAaE Y MOBUIBHIMIOMY pOCTi 1 HabOpi MacH Tijia
MOJIOJHSKOM B aHTPOIIOTEHHOMY cepeAoBHINi. CX0XKi IPUKIAAA TaKOXK OyIr BCTAHOBICHI IS Pi3-
HUX TOMyJsiitii rpusyHiB [Isaev & Pokarzhevsky 1978; Predavec 1994; Lobkov 2001; Rowe & Ter-
ry 2014]. 3a HamMMH AaHHUMH, BrOJOBAHICTh FOBEHUILHHUX OCOOMH TaKOX 3MCHIIYETHCS, XOYa i
MEHIIIOI0 MipOI0, MOPIBHAHO 3 JOPOCIUMH. BaxkinBo, Mo y 4-My IHKII O PO3MHOXCHHS 3aiTyda-
€ThCS. MOJIOJTHSIK, SIKMI JOCSATHYB HOPMaJbHUX JUIS CBOTO BUAY JIiHIHHHUX pO3MIpiB, MPOTE XapakTe-
PHU3YETHCSI MEHIIIOK BrOJIOBAHICTIO (TOOTO PO3ZMHOXKYIOThCS Xy il ocobunm). Ha mincTaBi HasBHUX
JAHUX BaXKKO CKAa3aTH, KU i3 HABEICHHUX CIICHAPIIB 3[IMCHIOETHCS, HE MOYKHA BHKIIIOUATH X Mapa-
JIeNIBHY pealtizallito.

OOroBopeHHST MEXaHI3MIB 3[piOHEHHS HE BIAMIHSE TONOBHOTO IHTAHHS MPO MPUYHHU I[HOTO
SIBHIIA. 3 IILOTO MPUBOAY YSBISETHCS BAXKIMBAM TOH (HakT, [0 HA OJHAKOBHX (pa3ax AMHAMIKH YII-
POIOBK PI3HUX IMKIIIB MOMYJISLIS JOCSATAaE CX0XKHUX MOKa3HHUKIB CBO€ET Oiomacu. € Bci miJIcTaBU BBa-
JKaTh, IO BOHM BiIIIOBINAIOTh €MHOCTI KOHKPETHOTO CEPEJOBHINA y MOTOYHHU MPOMIKOK Hacy.
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Y3roKeHiCTh KOJMBAaHb YMCENIHOCTI 13 30BHILIHIMM IS MOMYJALIl YAHHUKAMH, TAKAMH SIK CTaH
KOPMOBOI 0a3u, KiJIbKiCTh XMXKAaKiB, IIapa3uTiB, Bimoma masuo [Morris 1984; Andreassen et al. 2013;
Bilodeau et al. 2013]. He npuMeHIIyroud 3HAYEHHs BHYTPIIIHIX MPUYUH MOMYJAIHHOT IHUKITIKH,
KUIBKICTh AOCTYITHOI AJSl UX IPOLECIB €Heprii € mpiopuTeTHUM (aktopoM. CyasdH 3 ycboro, mo-
IMyJsiuii FpU3yHIB Ha pi3HUX (ha3ax CBOIX LUKIIB 3aCBOIOIOTH YCIO JOCTYIHY iM KUIBKICTh €HEprii.
Binpizuserbes nuie epekTUBHICTD ii BukoprcTtanHsa. Ha dasax mika i genpecii miibHOCTI y 4-My
LUK 3arajibHa OioMaca He BiAPI3HAETHCS B1Jl aHAJOTTYHUX IMOKA3HUKIB 2-TO LUKILY, ajle HOCATaeTh-
sl OUIBILIOIO KiNBKICTIO 1IHAMBIAIB. SIKIO 10 IIBOTO AOJATH CMEPTHICTh KPYIMHUX OCOOMH, BUKOPHC-
TaHHS €Heprii He MOXKHa BU3HATH edekTuBHUM. [Tomyisiis BTpavyae 3HauHy YacTKy OioMacH (a Ta-
KOX TIOB’SI3aHUX 3 HEI0 PecypciB 1 eHeprii), aje HaMaraeThCsi KOMIICHCYBATH II€ 1HTCHCH]IKAITIEI0
BIATBOPEHHs. Y PE3yJbTaTi 10 PO3MHOXKEHHS 3aIy4al0ThCs 0COOMHM 6€3 JOCTaTHbOI BrOJI0BAHOCTI.

MeHi po3mipu 1 Maca 0cOOUH MOTPeOYIOTh MEHIIOT KIIBKOCTI €Heprii Ha MiATPUMaHHS BIlac-
HOTO iCHyBaHHS, TOOTO 3a0e3MedyloTh iHAMBIIyabHE MEepeXUBaHHSI HEONTHMAIBHUX yMOB. Taka
E€KOHOMIS «Ha c001» € BAXKJIMBOIO 1 HEOOXITHOIO y TMIEBHI MOMEHTH. Y 3B’S3KY 3 IIUM JOPEYHO 3rajia-
1 (penomeH A. Jlenens (Dehnel's Phenomenon), onrcanwid 1uist 3eMIIEpHIOK POy SOreX: 3MeHIIeH-
HS PO3MIpIB 1 MacH Tijla SK eJIEMEeHT MiATOTOBKH J0 NEepeKUBaHHS HECHPHUSTINBUX 3UMOBHX YMOB
[Dehnel 1949]. IMi3nie 1e sBHIIE 3HANILIIO CBOE MOSCHEHHS 3 EHEPreTHYHHX MO3ULIH i Oyi10 3adi-
KcoBaHO cepen iHmux tBapun [Mezhzherin 1964; Hope et al. 2010; Lazaro et al. 2021].

IIpore Takuii MIISX 30BCIM He CHpHUsi€e ePEeKTHUBHOMY BHKOPHUCTAHHIO Ti€l YaCTKH E€HEprii, sKa
We Ha MATpUMAaHHS iICHYBaHHS HE 1HIWBINA, a MOMYJIALIi, TOOTO Ha BIATBOPeHHS. MOXHA CKa3aT,
o OajaHc y po3MOIUT €Heprii MK 1HAWBITyalbHHM (BHXKUBAHHS) 1 TPYIOBUM (BIATBOPESHHS) 3Mi-
HIYEThCS HA KOPUCTH IEpIIoro. BrkuBaHHS JNOCATaeThcs 3MEHIICHHSM BIIACHUX PO3MIpIB, IO Y
ITMPOKOMY PO3yMiHHI HE 301IbIIIY€E KUTTE3MATHOCTI Ta y pa3i 3pOCTaHHS HAaBaHTAXKCHB ITiJT 9ac po3-
MHOKEHHS CYIIPOBOJDKYETHCSA CMEPTHICTIO. PaHime Hamu Oyin 3aikcoBaHi O3HAKHA HHU3BKOI edek-
TUBHOCTI Ta YCHIIIHOCTI PENpPOIYKTUBHUX MPOLECIB: 3aru0enp HalOUIBII I0A0U0i YACTHHU MaT-
KOBOT'O TIOTOJIiB’SI, BMEHIIICHHS BIKUBaHHs Mostonasika [Myakushko 2001, 2002]. InmmMu ciioBamu,
TaKHi TUT PO3BUTKY IMOMIM IIIKOM BUIIPABIAHWM, ajie YIPOJIOBXK HETPUBAIHMX IMPOMIKKIB yacy. Y
MOJANIBIIOMY BiH HEMHMHYYE BXOAUTH y MPOTUPIYUS 13 3a0€3ME€UCHHSIM ICHYBaHHS CaMOi MOIMYJISIii.
3apa3z MO)KHA JIUIIIE KOHCTATyBaTH, 1O 3APiOHEHHS CBOIX €JIEMEHTIB € CBOEPITHOIO MOMYJISIiHO0
CTpATETIEI0 100 MATPUMAHHS €KOJIOTIYHOT'O 0ajlaHCy Y JaHWX KOHKPETHHX YMOBaX aHTPOTIOTCH-
HOrO cepenoBuIna. Ha croronHimHiil yac BaxXKo Ka3aTH IO YCIIIIHICTG ITi€l cTpaTerii, a Takox Mpo
YHIBEPCAIBHICTh TAaKOi MOMyJIALiHOI peakii y 1inoMy. IIpore Toi dakr, mo i peanizyioTh JOCUTH
PI3HI 32 €KOJIOTIYHOIO CTICU(IKOI0 BUAM IPU3YHIB, TOBOJHTH il HEBHUITAKOBICTb.

BucnoBku

1. Ha mincraBi pe3ynsraTiB 50-piyHMX CcrIOCTEpeXKeHb 3a MOMYJSIisIMU JTiCOBUX TIpu3yHiB Ka-
HIBCBKOT'O 3aloBifiHUKA 3adikcoBaHuil (heHOMEH 37piOHEHHS OCOOMH, SIKMH BUSIBISETHCS y 3MEH-
MICHHI PO3MIPHO-MAaCOBUX MapaMeTPiB 1 BTOOBAHOCTI TBAPHUH.

2. BupaxeHa TeHICHILIIS 10 3piOHEHHS] OCOOMH BIACTHBA YCIM (DOHOBUM BHAAM IPU3YHIB, HOro
MIPOSIBU CIIOCTEPIraloThesl YIPOAOBXK 35 PoKiB, a MacmTaOHM IILOTO SBHINA HOCTYIIOBO HAPOCTAIOTh.
Tak, 32 BroJIoBaHICTIO OCOOWHH TOJIIBKH Ii3eMHOI Y CepeTHbOMY BTpadaroTh 23,3 %, a MHUIIIi )KOB-
Torpynoi — 16,7 % Bix KOJMIIHIX 3HAYEHB.

3. Cepen npeCTaBHUKIB OKPEMUX TPYI OCOOMH BEJIMYUHU 3APiOHEHHS € pi3HUMHU. 3MCHIICHHS
eKCTep €PHUX O3HAK CAMOK 3aBXIHU € OLTBIINM, IIOPIBHSIHO 3 CaMIISIMH, 1 Y TPYIIi TOPOCIUX OCOOMH,
0 PO3MHOXKYIOThCS, MOXe jgocsratd 32 %. BcTaHOBJIEHO, 1O SBUIIE MOIIMPIOETHCS TAKOXK Ha
FOBEHUTFHUX OCi0, BrOJJOBaHICTh SIKMX 3MEHIIIYEThCS y cepeiHboMy Ha 21 %.

4. TlokazaHo, 110 3ApIOHEHHS 0COOWH BiOyBa€eThCs HA (DOHI YMCICHHHUX TOMYJISIIIIMHUX peakIiii
Ha aHTPOIIOTEHHY TPaHC(POPMAIII0 CepPeAOBUINA: 3MIHM THITy AMHAMIKH HA HECTAOUIRHUM, TOpY-
IICHb Pi3HUX THIIIB MOMYJSIIHHOI CTPYKTYPH, 3HIKEHHS YCHIITHOCTI PO3MHOXKEHHSL. MK TUM Bif-
MTOBITHOTO 3MEHIIIEHHS KiTBKOCTi a00 JOCTYIHOCTI KOPMIB, III0 MOTJI0 61 00yMOBHTH 3/piOHEHHS, Y
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CepeloBUIIII He BiIOyBaeThCs. 3MIHU MOKA3HUKIB KOPMOBOI 0a3U IpU3yHIB BiIOYBarOThCS y 3BUUAil-
HOMY Jiana3oHi, TOMY HE MOXXYTh BUCTYIaTU 0€3M10CEPEAHBOI0 MPUUYHUHOIO 3APiIOHEHHS.

5. BucyHyTO NpUITyLIEHHS, 10 SIBUIIE 3APIOHEHHS MOXE peai3yBaTHCsS 3a JOIOMOTO Pi3HUX
MexaHi3MiB. [lo-niepite, y pe3ynbTaTi CMEPTHOCTI 13 MOMyJIsILii BUNIAAAI0Th HAUMKPYIHILIL OCOOUHH 1
PENPONYKTUBHI CAMKH 3 TXHIMH HAWOUIBIIIMMH €HEPTeTHIHUMHU TOTpedaMu, Mo-Apyre, MOBUIBHIIIE
BiI0OyBaeThCa PIiCT 1 HAOlp Macu MONOAUMH. Y KIiHIEBOMY pPe3yJbTaTi 3MEHIIEHHS €KCTep €pHUX
napaMeTpiB OCOOMH 3MEHIIYE X MUTOMI €HepPreTU4Hi MOTPeOH 1 Jae MOKIIUBICTD Kpallle epeKuBa-
TH HECTIPUATIMBI YMOBH. 3 WX TO3UIIIH (peHOMEH 3/IpiOHEHHS CBOIX €JIEMEHTIB MOKHA PO3IIISIATH
y SIKOCTI crenu(igHOT MOMyIIAIIHHOT CTpaTerii 010 MiATPUMAaHHs eKOJIOTI9HOTO OaJlaHCy.
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Abstract

According to the literature, there are several isolated range segments of Microtus
socialis across the Palearctic, within which the distribution of the species has mo-
saic pattern. The westernmost range segment is located in the south of Ukraine
covering steppe areas of the Crimea and southern Ukraine and stretching from the
lower reaches of the Dnipro to Melitopol in the east and to Dnipro in the north. The
social vole is represented in this centre of distribution by the subspecies Microtus
socialis nikolajevi. The Yahorlyk Kut Peninsula in Kherson Oblast represents the
westernmost edge of the subspecies’ range, where local conditions have practically
remained in their natural state and the social vole (Microtus socialis) has a substan-
tial population density. The Yahorlyk Kut Peninsula separates Yahorlyk Bay of the
Black Sea from Tendra Bay. The western part of the peninsula (5540 ha) consti-
tutes the “Yahorlyk Kut’ protected area of the Black Sea Biosphere Reserve, where
steppe habitats have been partially preserved in their natural state in contrast to the
area of the former bombing range, which was attached to the reserve in 1998,
where the steppe has slightly transformed. This is the only area of typical halophyt-
ic wormwood-—grass steppe that has avoided continuous ploughing and irrigation.
The population density of M. socialis depends on the microrelief, hydrological
conditions, and natural spring flooding. The disturbance of vegetation and soil
cover due to fires and grazing disrupt the natural population dynamics of social
voles. Recovery takes 2 to 3 years. After the cessation of the impact of hydrologi-
cal, pyrogenic, or pascual factors, population density of the social vole in different
habitats becomes balanced. Over 30 years, the population density of Microtus so-
cialis ranged from 200 to 7000 ind./ha (on average 1800 ind./ha). The amplitude of
fluctuations in the value of relative abundance in the periods between peaks is
about 15 units. The cyclicity in population dynamics of the social vole in the Ya-
horlyk Kut Peninsula is 6-8 years. The dynamics of the number of social voles is
determined by abiotic and biotic factors, which are also cyclical. Disturbances in
the cyclicity of population dynamics can occur due to ‘force majeure’ situations of
both natural and anthropogenic nature.
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I'yproBa noaiBka Microtus socialis (Cricetidae, Rodentia) na 3axiguiii mesxi
CBOI'0 NOUIMPEHHSHA

304 B. Cemronina, Mapis 1. Hirouko

Pesrome. 3a mitepaTypHuMH JaHUMH Ha TepuTopii IlaneapkTuku iCHYIOTh JeKiIbKa 130Jb0BaHUX OCEPEAKiB, B
MEXaX SKHX PO3MOBCIODKEHHA BHAY MAaloOTh MO3aiyHMK Xapakrep. 3axigHuii ocepemok — IliBaeHHo-
Ykpaincekuii — 11e crenoBa yacTuHa Kpumy Ta miBaHsa Ykpainu: Bix noHusss p. Aninpo 1o M. Memitonons Ha
cxoi Ta 10 M. [lHinpo — Ha miBHOYi. Ha TepuTopii uporo ocepenxy memikae Microtus socialis nikolajevi. Ha
3axigHil MeXi apeay miiBUIy Ha miBocTpoBi Aropmuipkuiit Kyt (Xepconcbka 0611.), 0 3HAXOAUTHCS TIPAKTH-
YHO B MPUPOAHOMY CTaHi, ryprosa moniBka (Microtus socialis) cTBoproe moceneHHs 3i 3HAYHO LIUTBHICTIO Ha-
cenenns. IliBoctpiB Sropmmupknii Ky, Bimoxpemmoe SAropmuneky 3atoky YopHoro mops Bin TeHapiBcbkoi
3aToku. lle — eanHa OiMsHKA THIOBOTO TAIO(MITHOTO IOJMHHO-3JIAKOBOTO CTEITy, sIKa YHHUKJIA CYIIIbHOI OpaH-
ku Ta 3pomryBaHHA. Ha mimsanmi «Sropmunpkuit Kym» (5540 ra) HopHOMOpCHKOTO 06i0C(epHOTo 3amoBiaHHKA
e cren 30epircs YacTKOBO B MPHUPOAHOMY CTaHi, a Ha mpuenHaHid B 1998 poui tepuropii (3a paxyHOK JIKBi-
JIOBAHOTO BiiCHKOBOTO MOJIIrOHY) — B Majio TpancdopmoBanomy surisii. LlineHicTs Hacenenus M. socialis
3aJIeKUTh Bi MiKpopensedy, TiIpOJIOTIYHIX YMOB, IPUPOJHOTO BECHSIHOTO miaTomieHHs. [lopymeHHs poc-
JIMHHOTO Ta IPYHTOBOTO IIOKPHUBY Yepe3 MOXKEeXi Ta BUIAC TOPYIIYIOTh IPUPOAHY JHHAMIKY YHCEIBHOCTI I'yp-
TOBOIO MONIBKU. BimHOBIEHHS BinOyBaeThes 3a 2—3 poku. [licns npunuHEeHHS Iii TiapoioridyHoro, NiporeHHOro
a00 macKBaJIbHOTO (haKTOPy 3HAYCHHS IIIIBHOCTI HACEJICHHS TYPTOBOI HOJIIBKH Y Pi3HUX 0i0TONAX BUPIBHIOETH-
cst. 3a 30 piunmii nepiox winbHicTh HacenenHs: Microtus socialis komuBanacs Bix 200 10 7000 oc. /ra (B cepen-
HpoMy 1 800 oc./ra). AMILTITYJa KOJMBaHb 3HAUYCHHS BiTHOCHOI YHCEIBHOCTI Y TIEPIOAN MK IMiKaMH JOPIBHIOE
Omu3bKo 15 oguHNL BUMIipy. LIMKTi9HICTS B AMHAMIL YACETBHOCTI MOMYJIALIT TYPTOBOi MOMIBKH Ha MiBOCTPOBI
Sropmupkuii Kyt ctaHOBUTE 6—8 pokiB. [IHaMiKa YHCENBHOCTI TYPTOBOI IMOJIIBKU BH3HAYA€THCS a010THIHUMH
Ta O10THYHUMH YMHHUKAMH, 10 TAKOK MAlOTh IUKIIIYHICTb. [lOpyIIEeHHS B IUKIIYHOCTI TUHAMIKH YUCETBHOCTI
MOXYTb BifOyBaTuCs depe3 «popc-MaKOpHi» CUTYyalil K IPHUPOJHOTO, TAK i AHTPOIIOTEHHOTO XapaKTepy.

Knto4uoBi cnoBa: MIIBHICTS HAcEIEHHs, TypTOBA MOMiBKA, IPUMOPCHKI CTEIH, TUHAMIKa YHCEIBFHOCTI, K-
JIYHICTB.

Introduction

The geographic range of the species Microtus socialis has a mosaic structure. There are several
isolated range segments inhabited by different subspecies: Microtus socialis nikolajevi on left bank
of the Dnieper River at its southern reaches, in the Crimea, Donetsk Oblast, and in the south-west of
Rostov Oblast, Russia; Microtus socialis parvus in the Caucasus, Stavropol and Krasnodar oblasts
and Dagestan in Russia; Microtus socialis binominatus in Georgia, west of Azerbaijan, and Iranian
Aczerbaijan; Microtus socialis goriensis in South Ossetia; Microtus socialis astrachanensis in Kal-
mykia and Astrakhan Oblast of Russia; Microtus socialis socialis in Kazakhstan, Guryev region,
northern part of Ustyurt, in the north to the south-eastern borders of VVolgograd region (Lake Elton);
Microtus socialis gravesi in the northern Aral Sea region, Syr-Darya valley, Kzyl-Orda region, to the
east to Chui valley and eastern Kazakhstan (Lake Alokol), to the south to Tajikistan (Kuramin
ridge); Microtus socialis bogdoensis in China, Eastern Tien Shan, Bogdo ridge [Gromov 1995].

The western boundary of the range of Microtus socialis nikolajevi and the species in general is
in the Kinburn Peninsula and the Yahorlyk Kut Peninsula, but the abundance of social vole reaches
large values only in the Yahorlyk Kut Peninsula. The morphology of the subspecies distributed in
the south of Ukraine has been studied quite in detail [Synyavska et al. 2015]. The social vole is a
common representative of the steppe mammal fauna and an abundant rodent species of protected and
little transformed southern steppes.

The Yahorlyk Kut Peninsula is located in the northern part of the Black Sea between Yahorlyk
and Tendra bays of the Black Sea (in the southwest of Kherson Oblast, Ukraine). Its total area is
about 10 000 hectares, of which 5540 hectares constitute the ‘Yahorlyk Kut’ protected area of the
Black Sea Biosphere Reserve (Fig. 1).
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The aim of this research is to study the population dynamics of the social vole in the western-
most segment of its geographic range and the factors that affect species abundance.

Study area

The Yahorlyk Peninsula is a system of hypsometric terraces not separated from one another.
Their surface consists of 1-3 m thick light sandy loess-like loams, on which solonetzic chernozems,
dark-chestnut and chestnut soils were formed in complex with solonetzes [Umanets et al. 2007]. De-
sert coastal wormwood-fescue-sawdust and coastal wormwood-fescue western Black Sea complex
steppes stretch along the Black Sea coast from Yahorlyk Bay to Bilosarai Spit [Lavrenko 1980].

The largest fragment of this zonal Black Sea steppe is represented on the Yahorlyk Kut Penin-
sula. Most of these steppes have been irreversibly transformed anthropogenically. The most destruc-
tive for the steppes and their aboriginal faunal complex were ploughing, the introduction of a net-
work of irrigation canals, the creation of a network of rice checks, and overgrazing [Selyunina &
Umanets 2006]. Untouched (or little transformed) steppes have survived only in coastal areas of the
Black Sea Reserve, on the Yahorlyk Kut Peninsula, and on the coast of Yahorlyk and Tendra bays.

The complexity of the soil cover, the difference in humidity and salinity determine the
complex structure of natural vegetation. The main place in its composition is occupied by
wormwood-grass steppes, against the background of which are very large arrays of halophytic-
steppe vegetation [Umanets 2009].

The ecological and scientific value of natural complexes of the Yahorlyk Kut Peninsula is ex-
tremely high. This is the only area of typical halophytic wormwood-grass steppe, which has survived
in a slightly transformed form. Land melioration and the resulting flooding and re-salinization in the
area of Krasnoznamenska and other irrigation systems, as well as ploughing of the steppe, especially
for rice crops, have led to the irreversible degradation of this type of steppe everywhere. In the Ya-
horlyk Kut Peninsula, it has survived only due to the lack of irrigation and long-term protection
[Umanets et al. 2007]. The natural complex is represented here by the following habitats:

« Coastal deserted steppe. The coastal steppe mammal assemblage is represented by typical
steppe species. It consists of 18 mammal species belonging to 6 orders, 10 families, and 15 genera;
27.8% of species tend to synanthropization, 15.8% are threatened species, 22.2% are species com-
mon for desert steppe and 16.7% for steppe hollows. The other species are widespread and common
for the entire mammal assemblage of the coastal steppe.

» Meadows, which are located in hollows of the Black Sea steppe, are characterized by the pres-
ence of the East European vole (Microtus levis), pygmy wood mouse (Sylvaemus uralensis), north-
ern white-breasted hedgehog (Erinaceus roumanicus), and least weasel (Mustela nivalis). The lesser
white-toothed shrew (Crocidura suaveolens) [Selyunina & Moskalenko 2020] is a common species
of solonetzes and salt marshes.
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« Hollows (‘pods’), solonetzes, and coastal reed thickets.

Beside the species that are characteristic for the Black Sea zonal saline desert steppe, the mam-
mal assemblage of Yahorlyk Kut includes such widespread species as the red fox (Vulpes vulpes),
common raccoon dog (Nyctereutes procyonoides), wild boar (Sus scrofa), and, in recent years, also
wolves (Canis lupus) and badgers (Meles meles). The stone marten (Martes foina), brown rat (Rattus
norvegicus) and house mouse (Mus musculus) are distributed near human settlements.

Material and Methods

The material for the study was collected during stationary and route surveys, which are part of
the monitoring system developed in the Black Sea Biosphere Reserve, including the annual 30 km
route survey of the protected area “Yahorlyk Kut.” Censuses have been carried out annually since
1983 in all main kinds of habitats.

Census of small mammals on trap-lines has been carried out using standard mousetraps in dif-
ferent habitats for more than 30 years; the annual sampling effort was 200 trap-days.

In the period of 2010-2021, additional data was obtained by using Barber traps. In general, the
study material used in this research are the results of annual route surveys with a total length of
about 1200 km and a total sampling effort of 5000 trap-days using standard mousetraps and more
than 4500 trap-days using Berber traps.

Results and Discussion

Description of the population

The social vole Microtus socialis (Pallas, 1773) is an abundant species of mammals of the Black
Sea steppe in the Yahorlyk Peninsula. This species is also found in other parts of the Black Sea Bio-
sphere Reserve: in forest-steppe areas, in the Potiivka protected area and in the protected zone of
Tendra Bay. All these sites are located on the western border of the species’ geographic range.

In the Yahorlyk Kut protected area, the population density of M. socialis depends on the micro-
relief, hydrological conditions, disturbance of vegetation and soil cover due to fires and grazing, and
natural spring flooding. Here, at the western edge of its range, M. socialis is represented by a popula-
tion having a significant density, which in the Yahorlyk Kut Peninsula ranges in different years from
200 to 7000 individuals per hectare, on average 1800 individuals per hectare. The cyclicity of popu-
lation dynamics of the social voles equals 6 to 8 years with an amplitude of fluctuation of about 15
units in the periods between peaks and is determined by abiotic and biotic factors, which also have
cyclicity. Disturbances in the cycle of population dynamics can occur due to ‘force majeure’ situa-
tions of both natural and anthropogenic nature.

Population dynamics

To determine the population density of the social vole in different habitats, the stationary census
method was used. The relative population density is determined by the number of burrows on a giv-
en with a mandatory coefficient that characterizes the number of burrows per individuals. In addi-
tion, the trap-line method was used to determine relative abundance, where spring-loaded bar traps
were used. Since 2010, cones used as modified Barber traps for collecting herpetobiont invertebrates
[Selyunina 2000, 2003, 2017; Nitochko 2012] have also been used.

The population dynamics determined by different methods generally coincides (Fig. 2).

Over 30 years of research, the population density of Microtus socialis has changed significantly
(Table 1). Peak values, which include years with a density of more than 2500 specimens per hectare
(sp/h), were observed five times, when density values reached 25007000 sp/h (in 1992, 1996, 2002,
2014, and 2020). Minimum values (less than 500 sp/h) were also observed five times, when density
dropped to 150-500 sp/h (in 1990, 1997, 2005, 2010, and 2015-2016).
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Analysis of cyclicity of population dynamics

The cyclicity in population dynamics of the social vole in the Yahorlyk Peninsula is 6-8 years.
In one cycle, population density can change 10-12 times (Table 1). The average 30-year value of
population density in the entire area is 1800 individuals per hectare. The amplitude of fluctuations in
the value of relative abundance in periods between peaks is about 15 units (Fig. 3).

In low-lying areas of the steppe, the average long-term relative population density is about
five times lower than the average long-term value because steppe depressions are often flooded by
atmospheric or flood waters.

In areas that have experienced fire or overgrazing, the average population density of voles is
two or three times higher. After the cessation of the impact of hydrological, pyrogenic, or pascual
factor, the population density of the social vole in different habitats becomes balanced.

Table 1. Peak and minimum values of population density of M. socialis in the Yahorlytsky Kut for 30 years (ind./ha)
Tabuuus 1. [Tikosi i MiHiMansHi 3HaYeHHs mipHOCTI M. socialis na Slropnubkomy Kyty 3a 30 pokis (oc./ra)

Parameters | 1990 | 1992 | 1996 | 1997 | 2002 | 2005 | 2010 | 2014 | 2016 | 2020
Peak values (>2500 ind./ha) 4500 7000 3600 5000 2500
Minimum values (<500 ind./ha) 200 500 500 150 350
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In areas that have experienced fire or overgrazing, the average population density of voles is
two or three times higher. After the cessation of the impact of hydrological, pyrogenic, or pascual
factor, the population density of the social vole in different habitats becomes balanced.

The cyclicity of population abundance of the social vole is also determined by weather factors.
After years of maximum annual precipitation (1997, 2004, 2010, and 2016), the relative abundance
of M. socialis decreases sharply (Fig. 4). In addition, warm snowless winters, which have been ob-
served for six consecutive years, lead to the concentration of predators and the availability of muroid
rodents for both terrestrial carnivores and birds of prey due to the lack of stable snow cover [Se-
Iyunina & Moskalenko 2020]. In dry years, the abundance of social voles increases tenfold.

Conclusions

On the western border of the subspecies’ geographic range in the Yahorlyk Kut Peninsula
(Kherson Oblast, Ukraine), which is characterized by the presence of steppe habitats of nearly natu-
ral state, the social vole (Microtus socialis) has a significant population density.

The population density of M. socialis depends here on the microrelief, hydrological conditions,
natural spring flooding, and annual weather conditions. The cyclicity in the population dynamics of
the social vole in the Yahorlyk Kut Peninsula is 6-8 years.
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Abstract

The salvation of some animal species, including of bats, depends not only on the
adoption of laws on the protection of these species at a state level, but also on the
attitude of the general public towards them at a household level. Faced with a bat, a
person will act according to a certain stereotype, which has already been formed
and which is associated with their perception of this animal. Therefore, we tried to
find out what people do in a situation when a bat flies into their flat and what are
their actions to remove this animal from the flat, as well as what emotions bats
evoke in them. A total of 503 students of grades 5 to 10 in Sumy City and district
centres of Sumy Oblast were interviewed. Of them, 16.9 % (85) responded that
they witnessed cases of bats entering their flats. We provide data on the location
and people’s reactions. In 5.9% of cases (5), bats were found in the morning in the
room where people slept and then they were released from the balcony. In 94.1 %
of cases (80), the animals entered in the evening and were flying in the room. In
34.2 % (26) of cases the animals were allowed to fly independently and the win-
dows were opened, while in most occasions (47.3 %, 36) they were guided out
using various tools. At the same time, in 14.5 % cases (11) bats were killed or
seriously injured either occasionally or intentionally. In addition, 9.2 % (7) were
killed by domestic cats. In 5.3 % of all cases (4), bats died in the shelters. Three
individuals (3.9 %) were captured and kept at home for a few days, after which
they were released. That is, 27.2% (22 individuals) of the animals reliably died.
Almost 60 % of the students think that for whatever reasons bats are capable of
attacking humans, get entangled in their hair or bite them. There is a widespread
lack of positive perception of bats among both schoolchildren and their parents. All
this indicates the need for further popularization of bats among the general public
and the search for new ways to convey information. Obviously, the emphasis
should be placed not only on their «usefulness», but also on their attractiveness,
defencelessness, and vulnerability. This would change the attitude towards these
animals in the mass consciousness and thus give them an additional chance to
survive.
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Ka:kan y kBapTHpi — peaxkuisi Ha HbOI0 JrojAei i mogaabIi xii
(pe3yJIbTaTH COLiOJIOTiYHOTO ONMTYBAHHS)

Irop Mep3aikin

Pestome. [lopsaTyHOK AeSKUX BHIIB TBAPHH, Y TOMY YUCIi 1 PpYKOKPHIIMX 3aJ€XKHUTh HE TIIBKH BiJ MPUHHATTS
3aKOHIB 3 OXOPOHH IMX BUJIIB HA PiBHI JepKaBy, a H Bil CTABJICHHS JI0 HUX IIUPOKNX BEPCTB HACEJICHHS Ha I0-
OyroBoMy piBHI. CTHKHYBIINCH i3 Ka)KaHOM JIFOJJHA Oy MiSTH 3a IEBHUM CTEPEOTUIIOM, SKUH Bke copmy-
BaBCsl 1 MOB's3aHUM 3 foro cipuiHATTAM Hiei TBapuHU. ToMy Mu 3po6HH cripoOy 3'sicyBaTH, IO POOIATH JHOIH
B CHUTYaIlil, KOJIM 10 IX KBaPTUPH 3aJIETiB Ka)KaH 1 10 BOHH JIIOTh, 100 BUJAIUTH 1[I0 TBAPHHY 3 KBapTHPH, a
TaKOX SKI eMOLil BUKIMKAIOTh Yy HUX KakaHH. Omurano 503 yuni 5-10 kiaciB mkin M. Cymu Ta pailoHHUX
nenTpiB Cymcpkoi obmnacti: 16,9 % (85) 3 HuX BiAMOBLNY, 10 OyIM BUMAAKH, KOTH B TXHE JKUTIIO 3aliTalu Ka-
skaHu. HaBeneHo qaHi o0 MicIlb BUSBICHHS Ta peakmiil Ha HUX y mogei. Y 5,9 % Bunagkis (5 pasiB) ix 3Ha-
XOJIMJIM BPaHIi B KIMHATI, /Ie BOHU CIAJH 1 TOXI K BUIycKanu 3 6ankony. ¥ 94,1 % unanxis (80 pasiB) TBapu-
HH 3aJIiTaJIX BBeYepi Ta JiTaau 1o KiMHaTi; y 34,2 % (26 oc.) BUIaaKiB 3BipKaM JIO3BOJIMINA BUJICTITH CaMOCTiH-
HO, PO3KPHBIIH BikHa, a 47,3 % (36 oc.) kakaHiB OyJM BUTHAHI 32 JOITOMOTOIO Pi3HUX MpeaMeTiB. [Ipu oMy
BUIIaJIKOBO 200 creniaisHo O0yiio BOMTO abo cepitozHo ckamiueHo 14,5 % (11 oc.) 3BipkiB. Kpim toro, 9,2 %
(7 oc.) kaxaniB Oys10 BOUTO JOMaIIHIMU KilikaMu, a 5,3 % (4 oc.) TBapuH 3ardHYJIM B CXOBHIIAX, 3,9 % (3 oc.)
TBapWH 3JIOBWJIM 1 yTPUMYBald KUIbKA OHIB, MIiCIs YOTO 3BUIBHWIM. T00TO mocToBipHO 3armuHymu 27,2 %
(22 oc.) 3BipkiB. Maibke 60 % y4IHIB BBaXaOTh, 10 K&XXAHH 3 THX YH {HIINX MPHYIAH MOXXYTh HAIlaJaTH, 3aILTy-
TyBaTHCS Y BOJIOCCI 1 KycaTu JIIOAWHY, SIK cepel] MKOJSIPiB, TaK 1 IXHIX 0aTbKiB MOMIKUpPEHE HEJOCTATHRO MO3H-
TUBHE CHPUIHATTS KaXkaHiB. Bce e cBiqunTh Mpo HeoOXiqHICTh MOAANBIIOT MOMYIIIpU3allil KaKaHiB cepes MIn-
POKHUX BEpCTB HACEJICHHS 1 MOIIYKiB HOBUX IIIAXIB IIONO JOHEeceHHs iHdopmarii. BoueBnap akieHT noTpioHO
pOOUTH HE TIIBKM Ha IXHIH «KOPUCHOCTI», CKUIBKM Ha TXHiH NpHBabIMBOCTI, Oe33axucHOCTI i BpasnuBocTi. Lle
JIO3BOJIMTH 3MIHUTHU CTaBJICHHS JI0 IMX TBAPHHOK Y MAcOBill CBIJOMOCTI i, TAKMM YHHOM, JaTH iM JOJATKOBHUH
IIAHC BHKUTH.

KnrodoBi cioBa: pyKOKpHII, KaKaH y KBapTHPi, 3aXUCT TBApHH, EKOJIOTiYHA OCBITa

Beryn

B ocranHE cTOpivUs 3 POCTOM 1 PO3BUTKOM MICT CYTTEBO 30UTBIIMINCS TUIONT, SKI 3aiHATI Pi3-
HOMaHITHUMH OyniBnsmMu. [IpupoaHbo, 1110 CCaBIli, M0 MEUIKAIXA TYT OyJIH 3MYIIIEH! MTPUCTOCOBYBa-
THCs a0 X MOKUHYTH 1i Teputopii. Kaxkanu npu BCiif iX Bpa3IMBOCTI, i B BUJOBOMY, 1 B YHCEJIFHO-
My CKJIaJi THM He MEHII MaloTh 3HAuHy IONIF0 B ypOamicTuuHiil Tepiodayni [Zagorodniuk 2018].
OxpiM BHIIB-ICHIPODITIB, SKi HACSIIIOTh MAPKH 1 3€NIeHI 30HH ypOonmanamadriB, 3HAUHY IX OO
CKJIaJIal0Th BUIM, IO MOCTIHHO a00 THMYacOBO MEIIKAIOTh Cepell PI3SHOMAHITHUX Oy/iBeb JIIOUHU.
Ie i THIIOB1 CHHAHTPOITH, 1 BU/H, SIKI BUKOPUCTOBYIOTH OYJIiBIII Mif 4ac CE30HHUX Mirpamid. Y micTi
ICHYIOTb JIOCHTH 0araTo MPUXHUCTKIB, MOCTIHHUX 1 THMYaCOBUX CXOBHII[ Y BUIJISII IITYYHHUX ITEeYep,
MiJIBATIB, TOPUIILI, TPILIMH 1 TOPOKHUH Yy CTiHAX Ta IHIMX YKPUTTIB. CYTTEBOIO MEPEBarol0 KakaHiB
€ Te, III0 BOHH MOXXYTb )KUTH B CAMOMY MICTi, @ TOJyBaTHCS JIITAIOTh 32 OTO MEXi.

TsoKiHHA TUX 3BIPKiB 0 OyAiBeIb JFOAUHU 301UTBITYE MOXJIUBICTh KOHTAKTIB 13 JIFOIMHOIO 1 J10-
MallHIMHA TBApUHAMH, Y TOMY YHCII 3 KOTaMU. B >Kniti IpUMIlIeHHsT BOHU TOTPAIUISIOTH M0 Pi3HAM
MpPUYIMHAM: II€ 1 MOJIOJI HETOCBiqUEHI OCOOMHH, SIKi 3aXOIIIKCS [TOTOHEIO 32 KOMaXaMH, Iie 00cTe-
JKEHHsI TTPOCTOPY, 1 MPOHUKHEHHS i1 Yac CE30HHUX Mirparlii. I ock y 1iii cuTyallii JronHa i cTae
CYTTEBUM YHHHUKOM IXHBOTO BHKMBAHHSI.

ITopsATYHOK NIesSKUX BHIIB TBAPWUH 3IEKHUTH HE TUTBKH Bil IPUIHATTS 3aKOHIB 3 OXOPOHU IIUX
BHJIIB Ha PiBHI JEpKaBH, a ¥ BiJ CTAaBJICHHS O HUX IIUPOKUX BEPCTB HACENCHHsI Ha MOOYTOBOMY
piBHI. e myxe akTyanbHO i Ui KaKaHIB, OCKLUIBKH JIFOJM YacTO 3yCTPIYArOTHCS 1 KOHTAKTYIOTh 3
HUMH, OCOOJTUBO 3 CHHAHTPOITHUMHE BUIaMH.

Y MOBCAKICHHOMY JKUTTI TOBOJI 3BHYAiHA CHUTYyallis, KOJIM Ka)KaH 3aJliTae B KBapTHPY. Bimomi
HaM (aKTH CBigUaTh PO Te, IO st OaraThoX JIFOAEH e TOBHA HECIIOIBAaHKA Ta CEPHO3HE BUIIPO-
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OyBaHHS [UIs iX HEPBIB Ta KMITIMBOCTI. | 11e pU TOMy, 10 PEeKOMEH/IAIII [IO/I0 TIOBOKEHHS 3 Ka-
JKaHAMH, 110 3aJ€TUIM B KBAPTUPY, MOKHA JIETKO 3HAWTH B IHTEPHETI HA YMCIEHHUX BeOcairax!.
Kpim toro, y psiai mict Ykpainu npamoTh BOTOHTEpH Ta KoHTakT-ieHTpu [Tyshchenko & Negoda
2001; Golenko 2010; Godlevska 2012, 2015; Prilutskaya & Vlaschenko 2013].

3 iHmoro 0OKy, MaJOMMOBIPHO, IO JIIOJVMHA, SKa BIYyBa€ CTpeC BijJ KakaHa, IO 3aJIETIB Y
KBapTUPY, 3AJTUIIUTH HOT0 JITATH IO KIMHATI, @ caMa CsJie 32 KOMITIOTEp 1 IIyKaTUMe MiIKa3Ky, 10
iif pobutn. Bona Oyne nisfiTH 3a HEBHUM CTEPEOTHIIOM, SIKHH Bke chopMyBaBcs 1 MOB'I3aHHI 3 HOTO
cpuitHaTTaM 1iei TBapunu [Varzareva 2010; Sevillano & Fiske 2019]. Tomy mu 3pobuiam cripody
3'sICyBaTH, IO POOJIATH JFOAW B Iil CUTYAIlil, 1 [0 BOHU JiIOTh, 00 M030yTHCS Ka)kaHIB 3 KBapTH-
PH, a TAKOXK sIKi eMOIIiT BUKITHKAOTh Y HUX KaXKaHHU.

Marepianau i MeToau

V¥ nepion 2015-2021 pp. aBTOpOM i 4ac MPOBEACHHS JIITHIX €KOJIOTIYHUX Ta0OPIB JUIS IIKO-
JApIB Ta CTYyIEHTIB Oionoro-reorpadiunoro ¢akyinprery CyMCBKOTO JCpPKaBHOTO IENarorigHoro
YHIBEPCUTETY IiJ] 4ac MPOXOXKEHHS MeNaroriyHoi npakTuku y mxkomnax M. Cymu Ta CyMcbKoi 00I1.
MIPOBOJIMJIM aHKETyBaHHS y4HIiB. Beboro ormmrano 503 yuni 5—10 knaciB cepenHix mkia M. Cymu Ta
paiionHux 1eHTpiB CyMCbKOi 00J1acTi.

Cepen muTaHb OYJIH Taki: y SIKMX IO BUCOTI OYJMHKAaX PO3TAIIOBYBAIUCS KBAPTUPU PECITOH/ICH-
TiB 1 Ha SIKOMY TIOBepCi, Ta SKi Jii pOOHMJIUCS TIO BiHONMICHHIO JO Ka)KaHiB, IO BJCTUIA B JKUTIIO.
3'scoByBaJIOCS TAKOXK, SIKI TOYYTTS BiUyBalOTh YUHi 10 KaXKaHIB Ta IXHi OaTbKH.

Pe3yabTaTu i 00roBopenns

3 503 onuranux yuHiB 16,9 % (85) BiamoBinu, 110 3a OCTaHHI POKH OY/IH BUIAJKHU, KOJIU B iXHE
KUTIIO TIOTPAIUILUTH KakaH!. Haigacrinie ka)xaHu IMPOHUKAIH 10 KIMHAT, pO3TAIIOBAaHUX Y IT'ITHIIO-
BepxoBux — 41,2 %, pine — y 12-moBepxoBux (23,5 %), y 9-moBepxoBux (20,0 %) Ta oqHOIOBE-
pxoBux (15,3 %) Oynunkax (puc. 1). KBaptupu, B siki 3amitanu 3BipsiTa, HaiJacTile po3TaioByBa-
mucs Ha |1l Ta |l moBepxax (26,0 ta 20,0 %), pinme Ha IV (16,4 %) Ta Ha | moBepci (14,1 %) i me
pimme — na V-VII nosepxax (10,5; 7,1 ta 5,9 %) (puc. 2).

VY 94,1 % Bunaznkis (80 pa3iB) 3BipsTa 3aMiTaN BBEUEpi 1 MPOJTOBKYBAJIH JIITATH MO KIMHATI, a y
5,9 % Bumankis (5 pa3iB) iX 3HaXOAWIN BpaHIli y KiMHATI 3a madoro (3 pa3m), Ha mropi (1 pas), 3a
nuBaHoM (1 pas), ne BoHH cnanu (puc. 3).
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Puc. 1. TloTparuisiHHSL Ka)kKaHIB y KBapTHPH B 3alexHOCTi  Puc. 2. TloTpamisHHS KaaHIB y KBapTHPU B 3aJIeK-

BiJ] KUTBKOCTI TIOBEPXiB OYIiBIIi. HOCTI BiJl IOBEpXY OYIiBIIi.
Fig. 1. Bat flights into flats depending on the number of Fig. 2. Bat flights into flats depending on the floor of
floors in the building. the building.

1 Sk no30yrucs kaxanis? Illo po6uty, Ko NeTioui My 3apenucs B Oymuuky?» (https://bit.ly/3WNGgMu), «Sk-
10 Y PUMIIICHHS 3aleTiB KaxxaH?» Ha mopraii «3enene 3akapnartsi». https://bit.ly/31SzHW?2), «llo pobutH, K0
y TpUMIllleHHs 3aeTiB kaxan?» Ha BeGcaiiti YIIOK (https://bit.ly/3ccvCxXM), «Bu 3Haiiuuti kaxaH, o poouTu?»
Ha BeGcaiiti «Jletroui mui XapkoBa Ta XapkiBcbkoi obnacti» (https://bit.ly/3Cg0Sa0).
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Puc. 3. Kaxanu, siki 3aieTing y kBaprupu: a — kaxan Pipistrellus lepidus (reronmp 6imocmyruii), BHABICHHI
11.04.2021 p. B m. ITytusne; b — xaxan Eptesicus serotinus (kaxan mi3uiii), Busieienuii 15.03.2015 B m. Cymu; € —
Ka)kaH TOTO0 X BHIY, BOUTHH y KiMHATI i yac cripo6u BurHatu itoro 31.03.2019 B m. Cymu.

Fig. 3. Bats that flew into flats: a — a bat Pipistrellus lepidus (Eastern Kuhl’s Pipistrelle) found on 11.04.2021 in
Putyvl; b — a bat ptesicus serotinus (Serotine bat) found on 15.03.2015 in Sumy; ¢ — a bat of the same species
killed in a room while trying to guide it out in Sumy on 31.03.2019.

B ocTaHHROMY BHIIQJIKY CIUITYMX 3BIpAT BUKUHYJIA a00 BUITYCTHJIM 3 OanmkoHa. Sk e BinOyBa-
JIOCSI, YYHI HE TOBiJOMIIH, 32 BUHSITKOM OJHOTO pa3y — 3BipKa, IO CHIIB, HAKPWIN 3BEPXy PYII-
HUKOM a00 TaHYipKOIO 1 Bifpasy *k (TOOTO BpaHIli) BUKHHYIM 3 OankoHa. OYeBUIHO, 10 3 IHITUMH
TBapUHAMH BUMHUIIM TaK CaMo.

B dotnprox Bunamkax (4 ocoOu) y4Hi HE IMaM'siTald, M0 TPAIHIOC 3 KaKaHaMU, IO 3aJIeTLTH
BBeuepi. [Ipoananizyemo curyartito 3 76 3BipKkaMu, SKi MIPOIOBKYBAJIH JIITATH 10 KBAPTHUP1 BBEUEPI.

ONTHUMaTBLHIM BHXOJIOM 3 Ii€T CUTYAIT (K JUIs JIFOJIEH, TaK 1 JUId KakaHiB) OYyJI0 BiIKpUBaHHS
BIKOH, 1 TBapWHHU CcaMi 3HAXONWIM BuXif i3 kiMHatu. Tak Oymo Bupimeno mpobdimemy 3 34,2 %
(26 oc.) 3BipkiB. OmHaK OiIBIIICTH JTFOIEH HAMAraNucs IPUCKOPUTH MPOLEC 3BUTbHEHHS TPUMIIICH-
HS Bl HEIIPOXaHMX rocTed 1 mpuiiMasucs BUTaHATH 3BIPKiB 3a JOIMOMOIO0 IIBaOpH, BiHHMKA, PyII-
HUKa, TAaHYIPKH, BUOWBAHKH JJIs KWINMIB TOIIO. [Ipy 1IboMy TBapHMHHM MOTJIA OTPHMATH Ta OTPHMY-
Banu TpaBmu. TakuMm duHOM Oyna 3pobieHa cnpoba Buasoputu 47,3 % (36 oc.) kaxanis. [Ipu npo-
My YaCTUHY 3 HHX JIIOJIU 30MBaiM Ha JbOTY. [lesiki ydHi TOBOPWIH, IO TBAPUHU OYyJIH IIl€ UBHMH,
KOJM 1X BUKHAAIM 3 OaskoHy. OTKe, BHUITAJKOBO a0 CIeIialbHO OyJ0 BOUTO a00 IMOKaIiueHO
14,5 % (11 oc.) 3BipKiB mif 9ac iX JIOBICHHS 200 BUTAHSIHHS 3 IIPUMIIICHHS.

VY uiii curyamii 3BiJIbHEHHS KaXKaHIB YCKJIQIHIOBAJIOCS HAsABHICTIO B KBapTHpax KOTIB, NEAKI 3
SIKHX TYT ’kKe Opajd yJacTh y TOJIOBaHHI Ha HEX, 1 me 9,2 % (7 oc.) 3BipkiB Oynu BmifiMaHi i BOUTI
[UMH XMKakaMu. Y 40THPhOX BHUmagkax (5,3 %, 4 oc.) pyKOKpHII, IO 3ajeTiid, 3a0uBaInucs 3a
mady (3 oc.) i 3a auBaH (1 0c.) 1 HE MOTJIM CaMOCTIHHO BHOpaTucs 3BiaTH, JIFOIM Tak caMO HE MOTJIH
JI0 HUX JICTATHUCS, 1 3BIpATa THHYJH TaM.

VY TprOX pommHax 3BipKiB cmiimanu (3,9 %, 3 oc.), KiTbKa THIB TpUMaNXd B KOPOOI, a IMOTiM
BHITYCTHJIH (depe3 sSKHH Yac He BKa3yeThCs 1 B KW Tepiox MoOM Takox). B ofHiH i3 1UX poauH
crifiMaHOro 3BipKa HaBiTH HAMAraJuCs FOAYBATH, IPOTE YICHb HE IaM'sITaB, YUM caMe.

Taxum grHOM, i3 81 3BipKa, yms noist Oyia Bimoma, Tineku 31 (38,3 %) ocobuHa BusSBHIACS HA
BOJII HETIOIIKO/HDKCHOI0. A SIKIIIO BUKJIFOUUTH 3 IIBOTO YKca 5 0COOUH, siKi Oyiu 3HalJIeHI HEpyXo-
MUMH (CIUITINMH), TO 3 TBAPHH, IO aKTUBHO JITAJIH, YHUKIM KOHTAKTY 3 PyKaMH JIIOAWHH Ta/abo 3
«GHAPAIISIMU BUTHAHH Jutie 26 3BipkiB (34,2 %), sSIKMM JO3BOJIMIIN BIJIETITH caMuM. JocTOBipHO
3arunyiu 27,2 % (22 oc.) 3BipkiB (Tabm. 1). [ons pemtn TBapyuH 3aTUIINIACS HEBIIOMOIO.

3a cioBaMH y4HIB, SIK MiHIMYM, IOJIOBHHA JOPOCIHX HETaTUBHO pearypaja Ha (akT IMOTpar-
JISTHHS B TXHIO KBapTHPY «ICTIOUUX MHIIEN, mpuOmu3Ho 30 % crpuiHsIM 1ie CIIOKIMHHO, 1HINI y4Hi
HE 3MOTJIN BiANOBICTH Ha ne nutaHHs. [Ipruomy 8 (9,4 %) 6atekiB (1 6aTpKo Ta 7 MaTepiB) Bigdy-
BaJIM TOCTPE HEMPHUHATTS UX 3BIPKiB, & 0 MaHIKU. JlesAKi HaBITh BHOIraNy 3 KIMHATH 1 IPOCHIA
CycCiZiB 1030aBUTH iX IUX HENpOXaHUX rocrei. Tomy He quBHO, Mo Maibke 60 % y4HIB BBaXKalOTh,
IO KaXaHW 3 TUX YM IHIIMX MPUYMH MOXKYTh HamajgaTH Ha JIFOJEH, 3alulyTyBaTHCS Yy BOJOCCI Ta
KycaTH JIIOANHY. YUHi, SKi He BIPHJIHN B TaKi TBEPPKEHHS 1 Taki, sIKiM OyJI0 BaXKKO BiJIIOBICTH Ha IIe
MUTaHHS, 3HAXOAMUIUCS TPUOIU3HO B PIBHUX KijbKOCTX (110 20 %).
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Ta6muus 1. [Topaneina Kot KaxkaHiB, sIKi 3TN B KBAPTHPH
Table 1. The fate of bats that flew into the apartment

Cratyc Omnwc curyarii Kinbkicte Pazom
Bwxunu Vnerinu cami 26

CriifiMarn 1 BUIyCTHUIH (YacTHHY Yepe3 KiJIbKa JHIB) 8

Burnanu (MOXJIHMBO i3 ITOIIKOIKEHHIMH) 25 59
3aruaynun  BOwmm moqun 11

Bowm xotH 7

3aruHyIM y CXOBHILAX 4 22

VY TOii caMuii 4ac Ha MUTAHHS, SIKE TIOYYTTS BUKIUKAIOTh Y HUX KaXKaHH, OumsmIicTs (55 %) y4-
HIB BiJIMOBUIH, IO MO3UTHBHE, 35 % — HeWTpaiabHe 1 nume 10 % ydHIB 3asBHIHM, IO HETaTUBHE.
MOo>JIHBO, Y IIbOMY BUITAJIKy YaCTHHA IIKOJISIPIB XOTIA «IOTOIUTH THTEPB'IoepaM Ta/a00 IoKa3aTH
CBOIO «XOPOILICTbY» 1 TOJIEPAHTHICTh Ta BUJaBajia OaxxaHe 3a JilicHe.

Buknaneni pe3yapTaTi CBiAYATh PO TE, 110, CYISYHU 31 CNIB IIKOJAPIB, IXHI OATHKH Ta pOIUUl
MAalOTh HU3BKUIl piBEHb 3HaHb, HEOOXIMHUX JUISI MAHIMYJALI] 3 PYKOKPUIMMH, L0 3QJIETUTH B IXHE
JKUTIIO, a OUTBIIICTh YYHIB MepeOyBarOTh y IOJIOHI CTEPEOTHINB 1 3a0000HIB, MOB'I3aHUX 3 IUMH
TBapuHaMu. He3Bakarouu Ha BENMKY KUIBKICTh Iepenad Ha 300JI0TiYHY TEMAaTHKY, MOMYJISPHICTH
KaXaHIB Ta iX «ECTETUYHICTb» y HACEJCHHS JOCUTh HU3bKA. TaKUM YMHOM 4Yepe3 HeTaTHBHE CTaB-
JICHHS IO LIMX TBApHUH OUIBIIOCTI JrO/eH AedKi 3aX0IH 100 IX OXOPOHH, 10 MPOBOJATHCS HA Jep-
YKaBHOMY PiBHi, MOXKYTb OyTH HE e()eKTUBHUMH.

3 pO3MOB 3 YUHSAMH TaKOXK 3'ICYyBaJIOCs, 1110 OLIBINICTh 13 HUX Y pa3i MPOHUKHEHHS KaKaHa B iX-
HIO KBapTHPy KepyBajucs O MeTOr 1Mo30aBHTH ceOe BijJ I[boro HeOa)kaHOTo CYCiJICTBA, a HE JIOTO-
MOTTH TNepessiKaHiil TBApUHI OMMHUTHCS Ha BOJi. A OCh IIPU MOTPAIUIAHHI NTaxiB (ropoderb, CHHU-
1191, JIACTIBKA) B iXHE JKUTJIO, BOHHU O MParHyJiy JOMOMOITH caMe MTaxy BUOpaTucs 3 1iei mactku. Bee
1€ CBIAYUTH MPO OUTBIII MO3UTHBHE CIIPUHHATTS NTaxXiB, HXK Ka)KaHIB, y TOMY YHCII 1 B €CTCTHIYHOMY
miaHi. BigoMo, 1110 caMe ecTeTHKa € BaXJIMBHM BHU3HAYAJIBHUM (DAaKTOPOM y CHPUHHATTI NMEBHUX
BHUJIIB i, 1[0 3HAYMMICTh HETaTHBICTCHKOTO CTAaBJECHHs 10 HUX Moxke 3MenmryBatucs [Knight 2008;
Collado et al. 2021]. Came kpaca TBapuHH, Ky MU CIIPUHMAEMO, TPA€ TOJOBHY POJb Y HAJaHHI TO-
My UM HIIOMY BHUAY «MOPAIBHOTO CTAaTYCy» HE3aJIe)KHO Biff HOTO PO3YMOBHX SIKOCTEH, TOBEIIHKA
abo mkimmuBocti [Gunnthorsdottir 2001; Stokes 2007; Klebl et al. 2021]. 36epexkeHHst KaxaHiB
6araTo B 4YOMy 3QJICKHUTh BiJl 3MiHH JTI0ACKKOI ToBeainku [Kingston 2016].

Tomy, po3mnoBinarwyu Npo Ka)kaHiB, OCOOIMBO JITSIM, BOYEBHIIb MOTPIOHO POOUTH aKIEHT HE
TINBKY 1 HE CTUIBKH Ha iXHIH «KOPHUCHOCTI», CKINBbKM Ha IXHIM MpUBaONMMBOCTI: Ha iX MaJCHBKHX
po3Mipax, MIJIii MOP0YIli, 0OYax-«O0yCHHKaX», Ha IXHIA BPa3JIUBOCTI, 3BOPYILTUBOCTI Ta Oe33axuc-
HocTi. [le 103BONUTh 3MIHUTH CTaBJICHHA JI0 IMX TBAPUHOK y MACOBIii CBIJIOMOCTI 1, TAKMM YHHOM,
JaTy iM J0aTKOBUH IMIAHC BIXKUTH. MOXIIHMBO, [1¢ BIUTMHE TAKOXK HA Oa)KaHHS JTOTIOMOITH IMM 3Bi-
pKaM, 1 HajaJli 3aJTyduTh JOJATKOBHX BOJIOHTEPIB JIO IIEHTPIB peadiiTallii KaXaHiB, KITbKICTh SKHX
y Hamii kpaini MizepHo Mana. [Jis mopiBHAHHS BKa)keMo, 10 B ABCTpastii TUTbKM B miTati HoBwii
[liBgennmii Yensc icHye 31 mineH3zoBaHuil pealimiTariifHuil IEHTp i3 3arajIbHOIO KiJIBKICTIO CIIBpO-
6itHuKiB O1m3pKk0 3000 ocib, a B mTati Bikropil — 244 uentpu [Tribe & Brown 2000].

BucHoBkn

Sk cepen MIKOJIAIPIB, Tak 1 IXHIX OATHKIB MOMMPEHE HEAOCTATHHO ITO3UTHBHE CIIPHHAHSATTS Ka-
XaHiB. barato mopocnux He BOJOAIIOTH HABHYKAMH MAHIMYJAIIl 3 KaKaHaMH, SIKi 3aJIETUTH B iX
KBapTUPY, B Pe3yJIbTaTi 4oro 3aruyso 27,2 % 3BipkiB. Bee 1ie ¢BiTYMTh MPO HEOOXIAHICTH MOJa-
JBIIOT MOMYIIApH3aNii KakaHIB 1 MONTYKiB HOBUX IUIAXIB MIOA0 JOHECEHHS iH(pOpMAIlii.

Iloasikn

ABTOp BHCJIOBIIOE IMIUPY MOJSIKY BCIM CTyISHTaM, sIKi Opanu y4acTh y IbOMY ONMUTYyBaHHI Ta I. 3aroposaHioky 3a
BUYUTYBAHHS TEKCTY, L[IHHI 3ayBa)XCHHS Ta IOPAJH.
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