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ICTOPISI TA CTAH BUBUEHHS PYKOKPUJINX YEPKACBHKOI OBJIACTI
VKPAIHH 3 OI'JISAJIOM ®AKTUYHHUX 3HAXIJTOK

AHnaTtoaiii Binymenko

Yepracekuii micokuil 300n0eiunuti napk (Yepxacu, Yxpaina)

History and current state of bat fauna research in Cherkasy region, Ukraine, with a review of actual re-
cords. — A. Bilushenko. — The article presents materials to the study of bats of Cherkasy region, Ukraine,
based on collections of natural history and zoological museums of Ukraine and literature sources. Information
on 11 bat species was collected by different scientists independently. Six species such as Daubenton's bat
(M. daubentonii), common noctule (N. noctula), Nathusius' pipistrelle (P. nathusii), serotine bat (E. serotinus),
brown long-eared bat (P. auritus) and western barbastelle (B. barbastellus) are present in the collections of four
museums (Zoological Museum of Kyiv National University; National Museum of Natural History NAS of
Ukraine, Kyiv; State Natural History Museum; Zoological Museum of Moscow University). The other five spe-
cies such as Natterer's bat (M. nattereri), greater noctule bat (N. lasiopterus), lesser noctule (N. leisleri), com-
mon pipistrelle (P. pipistrellus), and parti-coloured bat (V. murinus) were noted in the literature by various au-
thors, who described these sporadic findings. Most of these findings are fragmentary. The state of the study of
the region’s bat fauna could not be described as sufficient at that time. Research on bats in the study area can be
divided into four periods: I, the second half of the 19th century (Kessler's work), during which the first condi-
tional information about bats appeared; II, the beginning and the end of the 20th century, when the first frag-
mentary data concerning the bat fauna of Cherkasy region began to appear limited by sporadic findings and ac-
companied by collection specimens (works by Mygulin, Abelentsev, Sologor and others); III, the end of the
20th and the beginning of the 21st century — a new phase of studies accompanied by the emergence of remote
research methods (detector census) and other humane methods allowing to study bats without removing them
from the natural habitat (works by Zagorodniuk, Ruzhilenko, Bilushenko); IV, from the beginning of the 21st
century and to our time — currently there are 14 species of bats in the territory of Cherkasy region, Ukraine.
They belong to seven genera of the family Vespertilionidae, one species of which — the greater noctule bat
(N. lasiopterus) — is known only from literature sources. Two species such as Kuhl’s pipistrelle (P. kuhlii) and
the grey long-eared bat (P. austriacus) are recorded the first time in the region. The presence of the other
abovementioned species was confirmed the current research.

Key words: bats, fauna, Cherkasy region, museum, collections.

Correspondence to: A. Bilushenko; Cherkasy Zoo; Smilianska St. 132, Cherkasy, 18008 Ukraine; e-mail:
bat_cherkassy@ukr.net

Beryn

Pykokpwiii € BaKJIMBHM KOMIIOHEHTOM OyIb-sKoi Ha3eMHOi ekocucTteMu. Came TOMY 3HAHHS
BHZOBOTO CKJIAy 32 IIEBHUH ICTOPHYHHUN MEPio]] YaCy € BaXKIINBOIO YACTHHOIO TOAAIBIION0 MOHITO-
PHUHTY, IO J]a€ HaM YSBICHHS BiJHOCHO MOJANBIINX 3MiH B yIpyNyBaHHSIX IUX TBAPHH HA PiBHI
MicrieBux ¢ays. [lepmmmM eranoM ¢GayHICTHYHHX TOCTDKEHb € THBEHTapH3aIlis Ta aHalli3 eKCIIOHa-
TIB TBapHWH Ii€i CHCTEMATHYHOI TPYIH B KOJEKI[ISX MPUPOIHUYMX MY3€iB Ha PErioHaJLHOMY PiBH.
Kouexiii mpupoAHUYNX My3€iB € YHIKAIbHUM JKEPEIIOM HayKOBUX (DAKTiB IIOJO MOIIMPEHHS TBa-
puH Ta iX MiHmMBOCTI (Zagorodniuk, 1998). Komekuii yacTo CTalOTh €AMHUM JOKa30M HASBHOCTI
OKPEeMHUX BHJIB Ha THX YH IHIIKUX TepUTOpifX (3aropoaHiok, ['omiescbka, 2001).

B Vkpaini y 1990-x pokax XX cT., BigOyyacs mepeominka Ta peBi3isi HAayKOBUX MaTepialliB, sKi
30epiraroThCs B KOJEKIIISAX 300JI0TIYHHX My3eiB (3aropomHiok, ['omneBchka, 2001). He mMenmn Bax-
JIMBE 3HAYEHHS aHalli3 JITepaTypHUX JDKepel, 0 Aa€ MOXIIMBICTh JONOBHUTH HAyKOB1 JaHi BiHOC-
HO CKJIaJTy 1 AMHAMiKu (ayHH IEBHOTO PETioHy JociimkeHb. CTOCOBHO BUOBOTO CKJIaay PYKOKPH-
nux Yepkacbka 00acTh 3aBkIU Oylia MaJIOBUBUECHUM perioHoM. M’ski 3umu i Terie jito Cepen-
HbOTO 10 HIMPOB ST CTBOPIOIOTH iJicalibHI YMOBH JJIs iCHYBaHHS 0araThOX BUIIB TBapHH, IO XapaK-
TEPHI JJIs1 30HH TOMiPHOTO TIOSCY 3 ITMPOKOIUCTSIHUMH JIicaMH, 30KpeMa i KakaHiB.



4 Anamoniu binywenko

Mertoro pobOTH € IHBEHTapH3allisl BUJOBOTO CKIany pykokpwinx Uepkacekoi obmacti 3 II mo-
noBuHU XIX cT. 10 moyaTky XXI CT. 32 JaHUMH 300JI0TTYHUX MY3€iB Ta JIITEPATyPHHUX JHKEPEI.

Marepiaj Ta MEeTOIMKH

3 METOr0 BUSIBIICHHS MaTepialy, 10 CTOCYEThess Uepkachkoi 001acTi, MpoaHa i30BaHO KaTajJorH
3 JIAHUMH [I0JI0 KOJICKI[IH I’ SITH 300JIOTTYHUX 1 IPUPOIHHYMX My3€iB YKpaiHu (akpoHiMH 3a: 3aro-
poxaniok, InmnoBekkuii, 2014): » 3oooriunmnid My3eii imeni b. Jln6oBcbkoro JIpBiBCbKOro HalioHa-
npHOTO yHiBepcutety (3M/I); * HamionansHuit HaykoBo-nipupoanuuunii myseit HAH Ykpainu, Bin-
ain 3oomorii (HHIIM-z); * tam camo, Bignin ITaneonronorii (HHIIM-p); ¢ 3oonoriuanit my3eir Ku-
iBcpkoro HamioHansHOro yHisepcurery (3MKY); ¢ [lepxxaBHui mpupopo3HaBumii myseii HAHY
(M. JIeBiB) (AIIM); * 3000TiuHMIT My3eil MockoBcrKkoro yHiBepeurery (3MMY).

[Nomepenne ompaimroBaHHS KOJIEKIIiH, 0 CTOCYETHCS TIEPEBH3HAYCHHS BUAOBOI HAJICKHOCTI 32
eKCTep ’EpHUMH 1 KpaHIaIbHUMH O3Hakamu, 3iailicHeHo 1. B. 3aropomatokom. Kamactp miciesHaxo-
IDKEHb PYKOKPIUINX Ha TepuTopii Uepkacbkoi 0o0I., BIOPSIKOBAHO Ha OCHOBI MAacHWBY JaHUX IIPO
KOJICKII}THI 3pa3KH, HassBHI Y JOCIIKEHUX KOJEKIISX IO JOCIiIKCHOMY PETiOHY.

Konexii My3eiB npeacraieHi 3paskaMu 3 Teputopii Uepkacbkoi obmacri, ki 3i6pani 3 1922
1o 1970 poxy. Matepianu CTOCOBHO AOCIIIKECHOI TEPUTOPIi MICTATHCSA B KOJEKIISAX IIECTH My3€iB
CIIMCOK SIKMX OyB HaBeJCHUH B po3/iji Marepiain i Meroauku. KamepanbsHy 06poOKy 3i0paHnX 1aHHX
MIPOBOJIMJIM 32 JIOTIOMOTOI0 MakeTy mnporpaM Microsoft Excel. JIist o1liHKM BiTHOCHOT PSACHOCTI BHIIB
PYKOKPWJIMX Ha IOCTIIDKEHIH TepuTopii i BHIOBOTO CIIBBIAHONICHHS BHKOPHCTaHO IaHi IO
163 3Haxiakw, ki 3aidcHeHi Ha TepuTopii Yepkacbkoi o6u1. 3 1913 o 2001 p.

Pe3yabTaTn Ta iX 00roBopeHHs

3azanvnui 02120 0anux

3a JaHUMU 3 JIiTepaTypH Ta MarepiaJaMu 300JI0TTYHHX MY3€iB, pyKOKpHI BusiBiIeHi Ha Yepka-
eI y 32 Mmicue3HaxopkeHHsaX (puc. 1). Hmwxde HaBeaeHo nani mo Yepkachkoi 001acTi, SKi miITBe-
pkeHi 79 KOJICKIIHHUME eK3eMIUISIpaMHU CeMH BUAIB. PO3MOAIT BUIIIB KaXKaHIB Yy MOPSIKY CHallaH-
Hs1 IXHBOT IPECTABICHOCT] ¥ KONEKIIsAX OKa3aHO Ha puc. 2.

Rhinolophus hipposideros (Bechstein, 1800) — niokosux manuii (Rh)

Bigomuii nume 3 mitepatyprux mpxepen (Kecnep, 1851). Ha croroanimmsiit nens, Ha Yepkarm-
Hi He 3Hainenwid. [Ipo te, B poboTi Keciepa moBa iinura npo rydepHii KuiBcbkoro yu6oBoro okpy-
ra, JIo CKJIay sIKMX Hajexas 1 Yepkacbka 00nacTb. L{iIkoM MOKIIMBO, 11O 118 3rajKa € MOMHIIKOBOIO.

- 3a NiTePaTyPHUMU AaHUMU
- 32 My3eMHUMU 3paskamu

Puc. 1. Micus 3HaXiIoK PyKOKPHINX Yy Me-
skax Yepkacbkoi oomacti (1913-2001).

Fig. 1. Fig. 1. Record localities of bats in
Cherkasy region (1913-2001).




Icmopis ma cman eusuenns pykokpunux Yepracvxoi obnacmi Ykpainu 3 02ns0om pakmuunux 3Haxioox 5

Puc. 2. KinpKicTh eK3eMITIPIB cepell BUIIB KaKaHiB 310-
paHux Ha Teputopii Uepkackkoi 00macTi Mo 3HaXOAATh-
Csl B KOJIEKIISIX IsITH My3eiB Ykpanu (1913-1970 pp).

Fig. 2. The number of specimens among bat species
Nn Pn Md Es Pa Bb V.m Nl collected in the Cherkasy region is in the collections of
five museums in Ukraine (1913-1970).

Mpyotis myotis (Borkhauzen, 1797) — niunuysa éenuxa (Mm)

Bimomuii muine 3 sitepatypuux mrepen (Keciep, 1851). Cutyartis 3 MM BHIOM BOYCBH/Ib, Ta-
Ka X sK 1 3 monepeaniM. KonekuiitHi 3pa3ku 1o JaHOMY PETioHy BiICYTHi.

Myotis nattereri (Kuhl, 1817) — niunuys sisiuacma (Mn)

Bimomuii yumire 3 mitepatypaux mpxepen (Cosorop, Camapcebkuii, 1970; Coisorop, 1973; Jluxo-
tom, Cosiorop, 1991; 3aropoantok, ['oaescbka, 2003; Pyxinenko, 2003). KosekiiiHi 3pa3ku 3 mbo-
ro periony BifcyTHi. Lleii Bug craB HoBUM s Yepkacbkoi oOmacTi BUAOM KaXKaHiB JIMIIE 3
1970 poky, OCKiJIbKM paHile He OyJIo BiIOMOCTEH Mpo HOro 3HaXO/KSHHS Ha TEPUTOPIl perioHy, a
nepiia 3Haxijka mporo puny Hanexutb K. Conorop (Comnorop, Camapcebkuid, 1970).

Mpyotis daubentonii Kuhl, 1817 — niunuysa eooana (Md)

B xonekmiiiHoMy MaTepiaii My3eiB BioMo 9 ex3eMIIsIpiB:

HHIIM-z: « YManb, nmapk aeuapomapk Codiiska. — 01.08.1940 (2 @; leg. I'. MockoBchKwuif); * Tam camo,

HiJ CKJIEMiHHAM, TiazemMHa piuka. — 08.02.1965. (13 + 59; leg. [B.] A6enenues). JIIM: Kanischkuii

p-H, KaniBcbkuit npupoauaunit 3anosignuk. — 23.08.46 (19; leg. O. JIy6kin ta O. Koprees).

3HaxiZK{ [IOTO BHJy BHIAJAIOTh Ha KIHEIb JIiTAa Ta CEPEANHY 3MMH, IO 3arajoM € HOpMallb-
HUM, OCKIJIBKY 1€ BUJI BBAYKAETHCS OCLITUM.

Plecotus auritus (Linnaeus, 1758) — eyxanv oypuii (Pa)

B konekuniitHOMy Matepialti My3eiB BiIOMO 6 eK3eMIUISIPIB:

HHIIM-z: * VYwmanb, mapk aenapomapk Codiieka. — 02.08.1965 (1J; 19; leg. B. AGenenues);

* Kopcynb-1lleBuenkiBebkuii p-H, yp. Pizanuit SIp. — 27.05.1969; (238 M; leg. K. Conorop); * Uepkacbkuii

p-H, c¢. Bymume. — 25.06.1969 (19; leg. K. Conorop). 3MMYV: ¢ JlucsHcbkuil p-H, c. [loyamenui. —

01.07.1913 (19; leg. C. Orues) (Muryin, 1938).

BinmprricTs 3HaX1IOK SIKi CTOCYFOTBCS I[LOTO BHIY, HOCATH ()parMEHTApHUH XapakTep, IO CKO-
pili 3a Bce, CBITYMTD MPO HOT0 Majly YHCEIbHICTb.

Barbastella barbastellus (Kuhl, 1817) — wupokosyx csponeiicokuii (Bb)

B xonexkmiiiHoMy MaTepiaii My3eiB BiJoMO 2 €K3eMIUISIPH:

HHIIM-z: » Kaniscbkuii p-H, ¢. Taramua — 26.12.1970 (13; leg. K. Comorop); * I'opoauIneHChKuii p-H,

¢. MuiiB 09.1926 (1U (criuproBa dikcaris); leg. €. 3Bepo3om0-3y0oBchkuit); Takox, BimoMuit 3 jitepa-

TYpPHUX JXKepea — BiJJoOMa 3UMIBJIsI Ha TEPUTOPII 1icoBOro MacuBy «Xonoauuii Sp» (I'omy0, 1996).

3HaxiZK{ [BOTO BHIY, 5K 1 TONEPEIHBOT0, MPUXOIATLCS HAa OCIHHINA Ta 3UMOBHH MEPiOH, IO
0 CYTIi MIATBEPAXKY€E HOTO OCUTUI CIOCIO KUTTSL.

Nyctalus lasiopterus (Schreber, 1780) — eeuipnuysn eenemencoka (Nla)

Bimomuii e 3 niTepaTypHUX JpKepel. €1uHa 3HaxijKa BUAY Ha TepUTOpii periony Oyina Bif-
MideHa B 1928 poiii, B mejeTkax CHUIYXH Ha J3BIHUII LIEPKBH, cepen cenuiia KatepuHomias Haja
piukoro I'nmmmit Tikwu (Iligormivuka, 1932). Matepian 30epiraeTbcst B KOJNEKIiT MaJI€OHTOIOTIIHOTO
my3eto HHIIM HAH Vkpainu (I'omtescbka, 2013). Bun € Hag3Bu4ailHO PiAKICHUM 1 32 OCTaHHIH
nepios; Ha Teputopii Yepkachbkoi 001acTi HE BUSBICHHU.
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Nyctalus noctula (Schreber, 1774) — eeuipnuuys oozipnua (Nn)

B konekuiitHomMy Matepiani My3eiB BiioMo 37 eK3eMIUIsIPiB:

3MKYV: « KaniBcekuii p-H, Kaniscbkuii 3amosigauk. — 15.08.1945 (19; leg. O. JIy0kin); « Tam camo. —

03.05.1949. — n=1 (19; leg. JI. Kopotkesuu); * Tam camo — 03.05.1952 (59; leg. B. M. 3y6apoBcbkuii);

* Kaniscbkuii p-H, ¢. MuxaiiniBka. — 29.06.1954 (28-sad; 179; 29-sad+3U-juv; leg. JI. 3umbaneBcbKa);

* Kopcynb-1lleBuenkiBebkuii p-H, [apOysun. — 04.07.1954. (2 9; leg. JI. 3umbanescbka); * Yepkacbkuit

p-H, c. binosips. — 13.08.1955 (3%; leg. JI. 3umbanescrka). HHIIM-p: * 3BeHuropojacekuii p-H, c. Koza-

upke — 17.11.1930 (1U (menerka); leg. I. ITlinorutiuko); ¢ UurupuHchkuii p-H, c¢. MenBeniBka —

02.10.1926 (1U (nenerka); leg. I. ITinomiuko) (I'ognescrka, 2013).

BpaxoByrouu yci BiIoMi 3HaXiJKH, IIed BUJI MOKHA BBaXKAaTH HAWYMCENIBHINIMM; 30ip MaTepiary
IpUIIagaB MEepeBaXHO Ha BECHAHO-NITHIHM nepiof], TOOTO Ha yac HOro Ce30HHOI aKTHBHOCTI.

Nyctalus leisleri (Kuhl, 1817) — Beuipnuus mana (Nle)

Le#t Bun Bimomuid muime 3 smiteparypuux jokepen (Kecnep, 1851; Jluxoromn, Comnorop, 1991).
KornekmiifHi 3pa3ku cTOCOBHO JOCTIIXKEHOro periony BincyTHi. [IpoTe, 3a JaHMMU OCTaHHBOTO Yacy,
OTPUMAHHUMU aBTOPOM, 1€l B Mae OyTH BiHECCHUIT 10 YKCIIa OJHO3HAYHO MPHUCYTHIX HA TEPHUTO-
pii Yepkamunu, ajie 3yCTpiyaeThcs BiH B MEHIIIH KUTBKOCTI, HIXK ITOTICPETHINA BUIL.

Pipistrellus pipistrellus (Schreber, 1774) — nemonup xapnauxoeuii (Pp)

Binomuii nuie 3 nitepatypHux mxepen (Abenenues, [Tonos, 1956; Conorop, 1973). Konek-
it Matepian, sskuil Mictutbes B 3MKY 3 etukerkamu «Pipistrellus pipistrellusy, micns perenb-
HOTO TIepeTsay 1 epeBu3HaYeHHS — BUIBUBCS P. nathusii (3aroponntok, ['omiescbka, 2003). IIpo
Te, aHalli3 KOJEKI[ii 310paHuX B Mexax YKpaiHu B pi3HI POKH MMOKa3aB, IO JITepaTypHi JpKepena
MICTSITh YHCIICHHI MIOMHJIKH 1 epeBakHa OiIbINICTh 3pa3KiB 3i0paHux sik «Pipistrellus pipistrellus» €
MoJIomuMu P. nathusii, a OTpUMaHi BiZIOMOCTI PO TAKCOHOMIIO i MOIMUPEHHS Mapy «MaJliX HETOIH-
piB» Pipistrellus pipistrellus + P. pygmaeus B YKpaiHi JIMIIAIOTbCS MPOOIeMHUMH (3arOpOHIOK,
2018). Ha TenepimuHiii yac yci BiJoMi HaM 3HaXiJKWd Ha TEPUTOPIi PETiOHY CTOCYIOThCS P. pygmaeus,
a He P. pipistrellus (bimymenko, 2019). A oTxe, BCi JaBHillli TOBIJOMJICHHS B JIITEpaTypi, IO CTO-
CYIOThCA «P. pipistrellus» (3a BAHATKOM KOJICKIIiH), CTOCYIOTbCSA HanBUAY P. «pipistrellus».

Pipistrellus nathusii (Keyserling, Blasius, 1839) — nemonup nicosuii (Pn)

B xonekmiiiHoMy MaTepiaii My3eiB BifoMo 15 ek3eMIUIIpiB:

3MKY: « m. Kani, bioreorpadiunuii 3anosigauk, o-B 3apigus. — 18.08.1949 (1J3-sad; leg. JI. Sramus,

det. [O.] KopHees, sk pipistr., inent. e Touna); * Tam camo — 27.08.1949 (19 sk pipistr., leg. JI. Ko-

porkeBnd, det. Kopuee); * Tam camo. — 11.06.1954 (29F; leg. JI. 3umbanercbka); * Tam camo. —

11.06.1955 (19; leg. JI. 3umbaneschka); * Tam camo — 04.07.1955 (29; 29-sad; 1J-sad; leg. JI. 3um-

Ganescbka). HHIIM-z: * 3BeHUropoAChKHi p-H, ¢. Ilowamuumi. — 24.06.1922 (1J; leg. [J1.] IlopTenko);

* Uepkacbkuii p-H, c¢. Byaume. — 07.06.1969 (13; leg. K. Conorop). HHIIM-p: * Kanischkuii p-H,

c. Cymxu — 13.09.1929 (3U (nenerka); leg. 1. I[Tinomiuko) (lomnesceka, 2013).

OCHOBHA KUTBKICTh 3HaXiJIOK IIbOTO BUAY, SIKi BIZJOMI 3 MACHUBY BiIOMOCTEH PO KOJICKIIHHI Ma-
Tepiany, 310pani y UepkacbKiii 0051acTi, BUNajae Ha JiTHINA Iepioz.

Vespertilio murinus Linnaeus, 1758 — nunux oeoxonipnuii (Vm)
Bun Bimomuii s obnacti 3a myOumikamisimu kojer (Comorop, 1973; Pyxinenko Tta iH., 1998;
3aroponHiok, Tuienko, 1999); B KoNeKiHHOMY MaTepiali My3eiB BiJOMHUI OJJUH €K3EMILISAP:

HHIIM-p: 3Benuroponcekuii p-H, ¢. Kozampke — 17.11.1932 (1U (menerka); leg. I. ITizommiuko) (Iox-
neBchka, 2013).

Eptesicus serotinus (Schreber, 1774) — nepeau nizniit (Es)
B konekuiitHoMy Matepiaii My3eiB BiIOMO BiCiM eK3eMILIAPIB:
3MKY: ¢ Kopcyub-IlleBuenkiscokuii p-uH. — 04.07.1954 (1Q-sad; leg. JI. 3umbaneBcoka); * Tam camo

(Tap6y3un). — 11.08.1955 (13 leg. JI. 3umbaneBcbka); * MaHbkiBCbKHii p-H, c. Bykn. — 22.08.1955
(19; leg. JI. BumbaneBcska). HHIIM-p: * 3Benuropoacekuii p-H, ¢. Koszampke — 17.11.1932 (1U (nener-
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ka); leg. I. Tligorutiuko); * KaniBcbkuii p-H, ¢. Cymku — 13.09.1929 (3U (nenetka); leg. 1. Iligorutivuko);

* YMmaHcbkuil p-H, cMT. babanka (1U (nenerka); leg. I. ITinommiuko) (I'ognescrka, 2013).

Ile#t BUA € JOCUTH MOIIMPEHUM, aJie MaJia KUTbKICTh Matepialy CBiIYHMTH MPO HOro WMOBIPHO
HEe3Ha4yHy JIOCTYIHICTh AJIS KOJIEKTOPIB Ta iCHYBaHHS HEBETUKUMH IPyHaMH.

HaxomudeHi Ha cbOTOTHI KOJEKIIT XapaKTepU3yIOTHCS TIEBHOIO YaCOBOIO OTHOTOHHICTIO (3aro-
ponuiok, ['ognesBcrka, 2001). Okpemi My3eiiHi KONEKIiiHI cepii, 10 PO3TASHYTO TYT, CTOCYIOThCS
1920-1970-x pokiB Ta MEBHOI (PparMEHTAPHICTIO MEPiOIiB AKTUBHOTO HAKOTTMUYSHHS KOJIEKIIHHOTO
MaTepiangy, MO TMOB’S3aHO 3 MisUTbHICTIO okpemux nochigaukie (O. Kopnees, 1. Ilimorutiuko,
JI. 3umbanesceka, JI. KopotkeBuy, B. 3ybaposcbkuii, O. JIyokiH, B. Abenenues, K. Comnorop).

VY OUIBIIOCTI BUMAJIKIB, BpaXOBYIOUH PO3IOJIIT 300piB 32 AaTaMu, iCHyE€ BUCOKA YacTKa 3pa3KiB,
SIKi HaTlleBHO 310paHi HelIecnpsIMOBaHO, a TOMY TakKi 300pH € 10 CyTi BUNIAJAKOBUMHU, MPOTE PeryJis-
pHUMH. 3aranoM 3HayHa KiTBKICTh 3pa3KiB, KOXKHUH 3 SIKUX MOKe OyTH BUIIaJKOBHUM, (POPMY€E Baro-
Mi 3a 00CSITOM 1 MepioJjaMu HAKOTIMYCHHS Cepii, BaXIIUBI I aHaJi3y, 10 0COOIMBO J100pEe BUIHO
TIpY aHai31 MaTepiaiiB Il YKpainu B miiomy (3aropoasiok, ['omescrka, 2001).

Boxe micns 1970-x pokiB miaxia A0 300py KOJEKIIHHOTO MaTepialy 3MiHUBCS, (aKTHYHO HOTO
HAKOMMMYEHHS BTPATHIIO PETYJLIPHICT i MyXKe CIOBUIBHIIOCS, MPO IO CBIYUTH (PAKTUYHO ITOBHA
BIJICYTHICTbh MaTepiajiB, sKi cTOCYI0ThCs Uepkackkol 0051acTi, y My3esx YKpaiHu.

3miHM ysiBJIeHb PO cKJIaJ (payHH 3a mepiogamMu J0CTiTKeHb

L /Ipyza nonosuna XIX cm.

B neit mepioj 3’IBHIUCH MEPINi BiIOMOCTI PO PYKOKPHIIUX BIJHOCHO JOCIIPKEHOTO PETiOHY.
[epmmM, MOCUTH 3HAYHUM HAIPAIIOBAHHSIM MOXKHAa BBa)KaTH 3arajibHe TEPUTOpIANbHE 3BEICHHS
®. B. Kecnepa ctocoBHO TepuTopii 5-u ry0epHiid, y Tomy unciai KuiBcbKkoi, 10 SKOi HaIeKUTh TepPH-
topist Uepkacbkoi obmacti (Keccnep, 1851). [lns Tepuropii okpyru aBTOp HaBOAUTH CIIUCOK 3 10 BH-
JIiB PYKOKPHWJIHX, JIBa 3 SKMX — MIJAKOBUK Manuil (R. hipposideros), Ta HidHUI Benuka (M. myotis)
HE BUSBIICHI B pe3yNbTaTi MOAAIBIINX AOCTiIKeHb (Tabm. 1).

II. Ilouamoxk — kineuv XX cm.

VY mepmriit mooBuHI XX CT. 3 ABISIOTHCS MepIi (pparMeHTapHi JaHi, MO CTOCYIOThCs (hayHH
pykokpwux Ientpanpaoro Jlicocteny Ykpainu. Taki naHi oOMeXeHi COpaiHYHUMH 3HAX1IKaMH,
IO TaKOXK CYMPOBOKYBAIKCS 300pOM KONEKIIHHOrO Marepiany. Jleski 3 TaKuxX SKCIIOHATIB 3apa3s
30epiraloThCsl y KOJEKLIAX MPUPOAHUINX My3€eiB YKpaiHH, Ipo 110 € iHpopMallis B KaTanorax Koie-
kuiit (3aropoxaHtok, ['oanesceka, 2001, 1lleBuenko, 3omoryxuna, 2005).

VY ormsaai B. AGenenneBa 3 Koieramu, NPHCBSYCHOMY MiJICYyMKaM KUIBIFOBaHHS KaXKaHiB B
VYkpaini 3a 1939-1967 poku, € BIIOMOCTI PO PYKOKPHWIHX YMaHChKoro AeHapornapkKy «CodiiBkay
(AGenenueB Ta iH., 1968, 1969, 1970). ABTopu NMPUBOIATH JaHi LIOAO IBOX BUAIB — BEUipHHULII
no3ipHoi (N. noctula) Ta neprava mizHboro (E. serotinus). B ix mpalisfix Takox 3raJlye€Thcsi po c. 3a-
pivus Oinst M. KaHeBa, Jie AOCHITHUKAMK 3aKUTBIbOBAHO HEBEJIMKY KOJIOHIIO BEUipPHHUIb O3IPHUX
(N. noctula). 3romom, 3’siBunacs npans 1. B. AGenennesa ta b. M. TTonoBa «Pykokpuii», BugaHa y
cepii «Dayna Ykpaiam» (1956 p.), e mictarbcs aaHi 3 reorpadii pyKOKpHINX y po3pisi aaMiHicTpa-
TUBHUX oOyacteil Ykpainu, 30kpeMa i nani mono Yepkamuau (quB. Tabdm. 1).

Po3nopin KoNeKIitHuX 3pa3KiB PyKOKPHIINX 338 POKaMH HaBEJCHO Ha pHC. 3.

III. Kineuv XX ma nouamox XXI cm.

30ip koJeKIidHOro MaTepiaidy Ha TepuTopii Uepkamuau 3aBepmmBes y 1970 pp., micist 4oro
BIJIOMOCTI IIOZI0 PYKOKPWIIMX CTOCYBAJIUCS JIMIIE 3rajyBaHb B JIITEpaTypi, 6€3 KOJCKI[IIHOro MaTe-
piany. Y 1ei nepioJl HAWNOBHIIINM y3araJlbHEHHSIM CTOCOBHO PYKOKPHIIMX PETioHY cTajia JucepTa-
uis K. Comorop (1973), B sikiii HaBeZIeHO BioMOCTi TIpo 9 BuiB KaxkaHiB (Tabmn. 1). B kinmi XX cT.
3’SIBJISIIOTHCS TTOBIIOMIICHHSI TIPO 3HAXIJKH BHBOJKOBHX KOJIOHIH PIAKICHUX BUIIB PYKOKPHJIHX Ha
teputopii c. BurpaiB KopcyHnb-llleBueHKIBCHKOTO paiioHy, cepell SKMX — HIYHUIM Biiiyacta
(M. nattereri) Ta Beuipauus mana (N. leisleri) (Jluxoron, Comnorop, 1991) (ta6m. 1).
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Puc. 3. Po3nozin 3a pokaMu KiIbKOCTI 3pa3KiB pyKOKPHIIHX, 3HaiiieHuX B UepKkachKiil 00J1aCTi, y KOJEKITisSX 300JI0Ti-
YHUX My3eiB: a — ex3eMIunipiB y koiekuii 3SMKY; b — exzemmsapis y xosiekuii HHIIM-z.

Fig. 3. Distribution of bats by years collected in the Cherkasy region and deposited in the collections of zoological
museums: a, specimens in the collection of ZMKU; b, specimens in the collection of NMNHU-z.

Ta6muus 1. Bunosuii cxian pykokpmunux Yepkacbkol 001acTi 3a JaHUMH OCHOBHUX ITyOumikarii

Table 1. Bat species of Cherkassy region according to the main publications

Buau kaxanis

ABTOD 3BEJICHHSA

Rh|Mm‘Mn|Md‘Pa‘Bb‘Nla‘Nn‘Nle‘Pp‘Pn|Vm| Es ‘PaSOM

Keccnep, 1851 — KuiBcpkmif Hapya- + + - + + - - + + + + + + 10
JIBHUH OKPYT;

AbGenennes, [lonos, 1956 — dayna -  — -+ + 4+ 4+ o+ - + 4+ o+ o+ 9
Ykpainu

Conorop 1973; Jluxoromn, Comorop, - - + + + + - + + + + + + 10
1991 — Cepeane [punHinpos’s

Pyxinenko Ta in., 1998 — €sponesi- - - + + + + — + — + 4+ + + 9
CbKa HiY KaxkaHiB 98 B YkpaiHi

Muryunin, 1938 — 3Bipi YPCP - - - 4+ 4+ 4+ 4+ + -+ - - = 6

Topi s 3’sIBHIKCS IBI TIpalli PO KakaHiB KaHiBCHKOTO MPUPOHOTO 3aMOBIIHUKA, 30KpeMa Mpo
3Haxiaku 9 BuniB (Pyxwuenko, LBenux, 1992; Pyxinenko Ta iH., 1998; nuB.: Tabn. 1. 3rogom BU-
WIIITO MOBIAOMIICHHS TIPO 3MMOBY 3HaXiJKy KOJIOHIT IMMPOKOBYXa €Bporieichkoro (B. barbastellus) y
nicoBomy MacuBi «Xomoauuid Sp» (Tomy6, 1996).

VY 2003 pomni omy6aikoBano orisn HivHUIE [logHinpos’s (3aropogHiok, ['oaneBchka, 2003) 3
BiJOMOCTSIMH PO BUIOBHI CKJIAJ, MTOMIMPEHHS Ta YUCEIbHICTh X KaKaHIB HAa TEPUTOPIi, IO 0XO-
wiroe 1 Yepkamuny. HoBUHKOIO B 11iif mpalli cTajgo 3acTOCYBaHHS METOAY AETEKTOPHUX OOJIIKiB, 110
MPOBEJICHI aBTOpaMu Ha TepuTopii KaHIBChKOTO 3amoBifHUKa Ta HOro OKOJMIX. PesymbraTtamu
TaKWX OOJIIKIB CTajla peecTpallis HiYHHUII BiyacTol (M. nattereri), sixa Brepille BiqMidueHa JJis 3aro-
BiIHMKA Ta HIYHUI BoasiHOT (M. daubentonii) (3aropoanrok, I'omyieBcbka, 2001).

3a JaHMMU KOJEKIiH 1 jitepatypH, GayHa pykokpunnx Uepkanmau npeacrasicHa 11 Bugamu
(puc. 3). B munynomy Oisbl AeTaqbHO AOCHIKEHI YOTHPH paiionn Yepkamunau (tadu. 2).

Konexmopu III nepiooy

OnHuM 3 BiTOMUX KoJieKTopiB OyB Bacuib IcakoBuu AbeneHiieB. B pe3ynbTari cBOiX eKCrenu-
il 310paB MIHHKUK KOJeKIiiHuNA Matepian — 318 ek3. kaxkaHiB, ski 30epiratotbess B HHIIM-z (3a-
ropogHiok, 2017), 13 aux 8 ex3. — 3 Uepkammnu (10 % Big cykymHOT KOJIEKLiT O perioHy).

BimomuM yKkpaiHCEKHM 300JI0TOM, SIKHI 3pOOWB CBil BKJIaJ 0 KOJEKIIHHOTO Matepiary, OyB
IBan I'puroposuu Ilinomniuko. B ocreonoriuniii xonekuii HHIIM-p mo nociizxeHOMY perioHy €
12 ex3. kaxaHiB, BUIYYCHHX 3 TIENIETOK XW)KUX MTaxiB, MO ckiaaae 15 % Bix 3aranbHOT KiIBKOCTI
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EK3EeMIUISPIB YCiX BUJIB KaXKaHiB, 310paHUX Pi3HUMH KoJiekTopaMu Ha UepkarimHi. Baromuii BHECOK
y 30ip matepiamy 3podmia Karepuna Argpiiaa Conorop, mo 3aiManacs JOCIiIKSHHSIM PYKOKPH-
nux [lpuaninpor’s (B xonekuii HHIIM-z € 4 3pasku, abo 5 % Bin yciei perioHanbHOi KOJIEKLii).
BaxmuBmii BHECOK Y AOCTIIKEHHS pyKoKpuianx Yepkanau 3poounu Takox C. Orues, O. KopHees,
JI. Kopotkesuu, JI. 3umbaneBcbka, JI. [Toprenko, I'. MockoBebkuid, O. JIyOkiH, B. 3y0apoBCchKHii.
Ha aBTopcTBO 1M KonekTopiB npunanae 80 % marepiany.

Ilouamox XXI cm.

Ha tepuropii Uepkacbkoi o0u1. 3i0paHo BigomocTi 14 BuIiB ceMu poaiB poawHu Vespertilioni-
dae; B II0 OIIHKY BXOIWTH BEUIpHHI BENETEHCHKY (N. lasiopterus), sika BiOMa BHKIIIOYHO 3 JITE-
paTypHux Jxepein. JBa Buau — Hetonup Oinocmyruit (P. kuhlii) Ta ByxaHb aBcTpiiicbkuii (P. aus-
triacus) — BusBieHi aBropom Brepine (bumymenko, 2009; Bilushenko, 2013). HasBHicTh iHIINX
BHJIB, 3raJJaHUX BUILE, MTIATBEPPKEHO HOBIMH 3HAX1IKaMH 3a MiICYMKaMH JOCIIIKEHb aBTOPA.

32,5%

] Puc. 4. BigHocHa pscHOTa BHIIB
pykokpwianx (aynn Yepkacbkol
00J1acTi 3a JAHUMHU KOJIEKIIiH 30010~
riYHUX My3eiB Ta JiTepaTypHUX
mwxepen (1913-2001). Buau po3wmi-
HIEHI B MOPSZIKY CIIalaHHs PSICHOCTI.

20,9%

11,7%

Fig. 4. The relative abundance of bat
0% 8.0% .

61% 550 species of the fauna of Cherkassy
H H 70 43% 31% region according to the collections

ﬂ |_| I:l ’ 0,6% 0,6% of zoological museums and litera-

‘ : : : : : ‘ |:| = = ture sources (1913-2001). The spe-

cies are arranged in descending
N.n P.p N.le M.d P.n PLau B.b E.s M.n V.m N.la order of abundance.

Ta6mmus 2. Bunosuii cxian pykokpmmx paynn Uepkacbkoi 00i1. (JritepaTypHi gaHi Ta Kojxekiii 3a 1913-2007 pp.)
Table 2. Bat species of the fauna of Cherkassy region. Literature sources and museum collection (1913 to 2007)

Hasga aqmiHicTpaTHBHOTrO Bunn kaxanis
pattoiry Md | Mo | Pa | Bb | Nn | Nie [ Nia | Pp | Pn | Es | Vm | Pasom

T'opoauiencrkuit — - — + + _ _ _ _ _ B 5
pabiBcekuit - - _ _
JKanikiBchkuit - - — _
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BucHoBkH

BuBuUeHHS pyKOKPWIINX JTOCTIKEHOT TEPUTOPIl MOYKHA PO3IUIMTH HA YOTHPH Tiepionu: 1) apyra
nonoBuHa XIX cr. (mpaui K. Kecnepa); 2) nouarok ta kineup XX cr. (npaui O. Murynina, B. AGe-
nennea, K. Conorop Tta iH.); 3) kinens XX ta noyarok XXI ct. (nmpaui 1. 3aropognroka, H. Pyxi-
JIEHKO Ta aBTopa); 4) movatok XXI cT. (MOTOYHUH TIepioJ] JOCIIKEHB ).

3a Tpu mepiogu pi3HUMH JociinHUKamMu BuUsBieHO 11 BuaiB pykokpunux. Llicte BuaiB
(M. daubentonii, N. noctula, P. nathusii. E. serotinus, P. auritus Ta B. barbastellus) BinmideHi B Ko-
JeKIisX 300j0riunux myseis — 3MKY, HHIIM, JIIIM, 3MMY. Iuwmi 5 Bunis (M. nattereri, N. la-
siopterus, N. leisleri, P. pipistrellus, V. murinus) BiIOMi TUIbKH 3a JIITEPaTypor0. YcCi pPO3MIAHYTI
ABTOPOM 3HAXIJIKH «MaJIiX» HETOIUPIB CTOCYIOThCS TUIbKU P. pygmaeus, a ue P. pipistrellus.

Ha nmowarox XXI crt. (4-if mepiox) Ha Teputopii Yepkamuuu BigmideHO 14 BHIIB PYyKOKPHIIHX,
OJIMH 3 SIKUX BiOMUH 3 sitepatypu (N. lasiopterus), a nea Bunn (P. austriacus Ta P. kuhlii) BusiBieHi
BIIepILIE Ui LBOTO periony. IlepeOyBanHsa y cknaai ¢ayHu periony pemrtd 11 BuziB, BitomMux 3a

KOJICKIIIHHAMU 3pa3KaMHU Ta ITyOJIiKaIlisiMH, IiITBEPPKEHO JOCTIIKSHHIMH aBTOPA.

Tlopsika

ABTOp 1¥po BIsSIHHI [ropio 3aropo HIOKy 3a KOPHCHI MOPajaH, SKi CTOCYIOThCS HalMCaHHS 1i€l poOOTH, a TaKoX 3a
JIOTIOMOTY B IOIIYKY HEOOXiJHOT JTiTepaTypu 31 3rajKaMu KakaHiB UepKariuHu.
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MIKPOTEPIO®AYHA HAIIIOHAJIBHOI'O ITIPUPOITHOI'O MTAPKY
«CJIOBOXKAHCBKHIN» TA MO0 OKOJIMIb (YKPATHA)

305 Bonnapenko', Hatasis Bpycennoa', Nennaniii Tkau’

! Hayionansnuii npupodnuii napx « Cnoboscancekuivy (cum Kpacnoxymeok, Ypaina)
Xapriecekuii o6nacuuii na6opamopruii yeump MO3 Vipainu (Xapxis, Ypaina)

Small mammals of Slobozhanskyi National Nature Park and its vicinities (Ukraine). — Z. Bondarenko,
N. Brusentsova, G. Tkach. — Slobozhanskyi National Nature Park (Krasnokutsk District, Kharkiv Region,
Ukraine) is represented by forest ecosystems and areas of forest marshes and swamp alders. Slobozhanskyi Na-
tional Nature Park is adjacent to the floodplains of the Merla and Merchik rivers (Dnipro river basin). Studies of
small mammals were conducted in 2004, 2008, 2011 and 2013-2018 in different biotopes. The data were col-
lected using different types of traps, observation of animals in nature, fixation the traces of their vital activity,
analysis of owl pellets, and surveys of the park’s staff and locals. Currently, 19 species of small mammals were
identified for Slobozhanskyi National Nature Park and its surroundings, including 5 insectivorous and 14 rodent
species. The number of species recorded in the study area is less than that for Kharkiv region (25 species) and
for the two other national nature parks located in Kharkiv region (22 species in Dvorichanskyi NNP, 23 species
in Gomilshanski Lisy NNP). In total, 12 species of small mammals were caught by traps (4 insectivorous and
8 rodent species). Forest and eurytopic species such as Talpa europaea, Sorex araneus, Sorex minutus, Myodes
glareolus, Sylvaemus sylvaticus/uralensis, Sylvaemus tauricus are the most widespread and abundant in Slo-
bozhanskyi National Nature Park and its surrounding territories. Myodes glareolus is dominant in almost all
biotopes except for floodplains. The typical meadow and steppe species Cricetulus migratorius and Alexan-
dromys oeconomus are rare in Slobozhanskyi National Nature Park. Cricetulus migratorius is known only by
bone remains from pellets of the tawny owl. Mus musculus and Rattus norvegicus occur near human settlements
in the study area. The highest species richness of small mammals (11 species) is found in the floodplain. This
can be explained by the specific conditions of the drained floodplain with trees and shrubs along reclamation
channels. According to the research, the smallest number of species (3—4 species) was recorded in young pine
plantations.

Key words: mammal fauna, small mammals, rodents, insectivores, Slobozhanskyi National Nature Park.
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Beryn

Mikpomamaltii Ha pi3HUX piBHSX iX oprasizarii € iHpOpMaTUBHUMHU Oi0IHAMKATOPAMHU HPUPOI-
HHUX Ta aHTPOIIOT€HHHX 3MiH CEpPEIOBHUINA Ta MOXKYTb OyTH BUKOPHCTAHI JUIS OIIHKH CTaHy €KOCHC-
teM (Canova, Fasola, 1991; Uctomun, 2014). [TocTiiHII MOHITOPHHT TPUPOIHUX KOMITJIEKCIB Ta iX
CKJIaJIOBHX, OLIIHKa 30€peXeHOCT] TepUTOPil BXOJATH Y KOJO 3aBlaHb 3allOBiIHUX TepUTOpid. Bu-
BUYCHHIO MiKpoTepiohayHH y TaKHX IOCTIDKEHHIX 3aBXIM NMPHIUIIETECS ocoOnuBa yBara (Tabor-
ska, 2004; Pupila, Bergmanis, 2006; Mepanikin, 2014; Stetsula et al., 2016; Kpacoscbka, 2017).

Ha tepuropii XapkiBcbkoi 001acTi cuCTeMaTU4HI JOCTIIKEHHS APIOHUX CCaBIiB MPOBOJHUTH
JlepxaBHa ycTraHOBa «XapKiBChKHH 0OJACHHH JIaOOpaTopHUil 1eHTp MiHiCTEpCTBA OXOPOHH 3110-
poB’st Ykpainu» (paninie — XapkiBcbka oOnacHa caHerijieMcraHilis). Ha chorofHimHINA IeHb BH-
3HAYECHUH BUAOBUH CKJIaj] MiKpoMaMMaliif 00acTi, 0COOIUBOCTI OaraTopidHoOi JUHAMIKH YHCEIbHO-
CTi 1€l TPpyNH TBapWH, BUIOBUN CKIIaa Ta JOMiHAHTH Jis okpemux OiortomiB (Harmos, Tkau; 2002;
3ops, 2005; 3ops, 2010). AKTyalbHUMH Hapasi € JOCTIKCHHS YIPyIoBaHb OpiOHUX CCaBIiB OKpe-
MHX 3aIlOBiIHUX TepUTOPi XapKiBChKOi 00JIaCTi 3 METOIO MOHITOPUHTY 010pi3HOMAHITTS.

Merta 11i€1 poOOTH — OIIIHUTH BHUJOBHU CKIIaja, OI0TONMHHEA PO3MOIUI, PACHOTY Ta CIIBBIJIHO-
IICHHSI BUJIB B YIPYIIOBaHHIX MiKpoMaMMaliil Ha TepuTopii Ta B OKOMUIsIX HarlioHansHOTO Ipupo-
JHOTO TapKy «Cii000KaHCHKUNY.
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Marepiaiu Ta MeTOAN

Hanionansauit npuponuuii mapk (HIIIT) «CrnoboxkaHChKUI» pO3TALIOBaHWHE y JIiCOCTEMOBIH
MPUPOJIHIN 30HI Ha MiBHIYHOMY 3axomi XapkiBchkoi obmacti (N 50.07°; E 35.23°). Ilapk 3aiimae
TepUTOPIO TwIoIEto 5244 ra. BiH po3miiieHui 3amiaBoro pidkd Mepiia Ha JiBa BEJTUKI JTICOBI MACHBH.
[MiBniyHa uwactuHa HIIIT «Cio6oxaHchbkuil» TpeAcTaBieHa HaripHow ni0poBorw (Quercus robur,
Fraxinus excelsior, Tilia cordata, Acer platanoides, Corylus avellana), y niBIieHHI# 4acTHHI po3Ta-
mwoBanuil 0ip (Pinus sylvestris, Frangula alnus, Prunus padus) Ha mimanii tepaci. OkpiM Tor0, 10
ckiaay Teputopii [Tapky BXOAATH 1Ie 5 HEBETUKHUX JIISHOK.

OcHoBHO® ocotumBicTio HIIIT «Crio6oxaHChKUil» € KOMIUIEKC TiITHO-c()arHOBUX Ta OCOKOBO-
rinHO-c(harHOBUX Me30TpO(HUX OOJIT, 110 PO3TAIIOBAHI Y 3HIDKEHHAX OOPOBOI Tepacu Ta OTOYEHI
OepesoBumHu (Betula pendula, Betula pubescens) ta ocukoBumu (Populus tremula) xinkamu. Taxi
Oiotoru xapaktepHi st [Tomices Ta pinkicHi s Jlicocremy.

3 HIIIT «CnoboxxaHChbkuiy MeXyloTh piuku Mepna (mpuToka piuku Bopckmu) ta Mepunk
(mputoka piuku Mepina). ¥ 70-X pokax MHHYJIOTO CTOJIITTS Y iX 3aruraBax OyJid IIpoOBeIeHI Memopa-
THUBHI poOOTH: pycia Oyiau CIpsSMIICHI Ta 3aperyibOBaHi IIII03aMH, 3aIDIaBH OCYIIECHI CHCTEMOIO
KaHaJiB. 3apa3 0araTto KaHalliB MOPOCIH B3J0BXK OeperiB 4opHOI BinbXxow (Alnus glutinosa). J1o
Meiopaiii 3arraBu Oy Maiike TIOBHICTIO 3a00JI0YEHI.

Iepmi nocnimkeHHs APiOHUX ccaBLiB HAa TepUTOpii Ta B okonuiyix [lapky mpoBoaumna Jlep:xaBa
ycTaHOBa «XapKiBChKUH oOmacHMil abopaTopHuil eHTp MiHicTepcTBa OXOPOHH 310pOB’ST YKpai-
HU». OOMIKK MiKpoMMaMaltiil 3iHCHIOBAIH 3a JOIOMOroI0 nacTok ['epo Meromom nactkominii (Ky-
yepyk, 1952; Ilonos, 1967; Johnson, Keller, 1983). BianoBu npoBoauiy y Jy4Hiil 4acTHHI 3aIU1aBU
p.- Mepuuk (2004, 2008 ta 2011 pp.), y 3ammaBHOMY BinbIIHAKY (2004 p.), y mpuOepesKHUX EPEBHO-
YarapHUKOBUX 3apocCTsaX pidku Mepurk Ta kanamiB (2008 p.), a TakoX y JUITHKAX COCHOBOTO JICY,
0 MEXYHTh i3 3amaBoro (2008 p.). Beboro 3a meit nepion BiampamnboBaHo 2700 mactko-aid Ta
31oBJieHO 250 0coOWH ApiOHUX cCaBIiB 8 BUIB.

B nepiog poGotu napky o0k MikpoMaMaiii 311HCHIOBAIN NEPEeBa)KHO 3a JI0TIOMOTOI0 JIOBYOTO
nmapkaHdnka i kaHaBok (3aropoaniok, 2002; Kongparenko, ®Popomryk, 2006). JloBunii mapkaH4InK
BcTaHoBlieHO ¥ 2013 p. Ha Gepesi 60poBOro 6ONOTa y OCUKOBOMY OSpE3HSKY 3 MPHOEPEIKHUM XKOC-
TEPOBHM Ta BEpPOOBHM YarapHUKOM. [IapKkaHYMK BUTOTOBIICHO 3 MOJICTUICHOBOI IUTIBKU JOBKHUHOIO
25 M Ta 6 map umIiHApiB BUcoTor 20 cM Ta 06’eMoM 5-6 1. Y 2017 p. obnagHaHO TpH JIOBUUX Ka-
HaBKH Y TPbhOX CTamisx: 1) Ha IUISHIN 3aruIaBHOT JIOpPOBU HA MEXI 13 COCHSAKOM, 3aIJIABHUMH JIyKa-
MU, HEBEJTMKUMH O0JIOTaMHU Ta KaHAJIOM; 2) y CTUIJIOMY COCHOBOMY JIici; 3) y MOJIOiil JIiICOKYIBTYPi
COCHHM MOPYHY i3 BOJOTUMH 3HIKEHHSIMU 3 Oepe3HsIKaMU Ta BEpOOBUMM YarapHUKaAMH.

KanaBku Maroth 10Bx)UHY 20 M Ta 5 mutiaApiB BucoToro 30 cM, 00’emom 2-3 1. [TapkaH4uk Ta
KaHaBKU CKCIIOHYBAJIMCS JBAa Pa3M Ha pik, Ha MOYATKy JiTa Ta Ha MOYaTKy oceHi mo 5-10 mHiB 3a
ceciro. 3a 00J1iKOBY OAMHHIIO (YMOBHO OJHY ITaCTKy) MpHiAMaacs Cexmist y 5 M. Po3paxyHoOk psicHO-
i nipoBouBcest Ha 100 mactko-1i6 (m-x) (Konaparenko, 3aropoantok, 2006).

Y choro JIOBYMM MMapKaHYMKOM BinmpanboBano 460 -1 Ta 37moBieHO 49 0cOOMH JpiOHUX ccaB-
iB 5—6 Buni (2013—2018 pp.), IOBYMMHU KaHABKAMH 3JIOBJICHO 13 0ocoOMH 7—9 BHJIIB MIKpOMaMaTii
Ha 288 n-1 (2017-2018 pp). ¥ 2017 poui npoBeneHo 007K METOAOM MACTKO-JiHIM 3 BUKOpPHCTaH-
HSM macTok ['epo y 3aruraBHOMY BUIBIIHSKY Ta Y JyYHIH YacTWHI 3aruiaBu p. Mepunk. Biampariso-
BaHo 400 m-x Ta 3moBneHo 38 nmpiOHuX ccapmiB 8 BUAIB. Y 2017 ta 2018 pokax mpoBeAeHO BiIOB
MiKpOMaMaJiil acTKO-JIiHIIMU 3 BUKOPHUCTaHHS HBOIMACTOK (MeTaleBa CiTka Ha JepeB’sHiil OCHO-
Bi) y Ai0OpoBax miBJCHHOI Ta MiBHIYHOI YacTUH NMapky. BignpansoBano no 100 -1 Ha KOXKHIN iIsSH-
11, 3710BJIeHO 50 0cOOMH APiIOHKUX ccaBIliB 5—7 BH/IIB.

Kpim BiyIoBiB MacTKaMu, BUKOPUCTAHO JaHi Bi3yaJbHUX CIOCTEPEKEHb, 3yCTpideH CIiAiB KHUT-
TEMISITBHOCTI (XOAM i BUKHIU IPYHTY KPOTIB Ta CIIMAKiB, THi3[a MHUIIKH JIY9HOT), aHAI3Y TeJIeTOK
coBH cipoi (12 neneTok), 3HaXiJKu MEPTBUX TBAPHUH, a TAKOX JaHi ONUTYyBaHb criBpoOiTHUKIB HITIT
Ta MICI[CBOTO HaCEJICHHS.

[Tepenik BUAIB, SKi BXOJATH 10 TPYIH MiKpoMaMaii, HaBeseHo 3a I. 3aropoaarokom (2002).
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Pesyabrarn

st HITIT «Crio6oxaHChKUl» Ta MOTO OKOJUIlH BUSIBICHO 19 BHIIB CCaBIliB 3 TPYNH MiKpoMa-
Maii. [3 Hux 12 BHIIB 3apeecTpoBaHi 3a JOIOMOTOIO Pi3HHX THITIB ITACTOK Ta § BU3HAYCHO 32 HasIB-
HICTIO CHIJIB JKUTTEIISUIBHOCTI, KICTKAMH y TIENIETKaX, 3yCTpiyaMm, 3HaXiJKaMd MEpPTBUX TBapHH,
JIAHUM OTIMTYBaHb.

Psa Komaxoigni (Insectivora)

YV HIIIT «Ciio605kaHChKAWR PST IPEICTABICHHUIA 5 BUJIAMH 3 YOTHPHOX POIB Ta JBOX POJIHH.

Poouna Kpomoei (Talpidae)

Kpit esponeiicbkuii (Talpa europaea) — mmpoko nommpennid y [lapky Bua. Xoaum Ta BUKUAH
IPYHTY KPOTIB YacTO TPAIULIIOTHCS y BOJOTUX AUIIHKAX IIHPOKOIHUCTSHUX JICIB, HA y3MicCsX, MO
OeperaM kaHauiB. [1epioIUYHO TPAIUIAIOTHCS MEPTB1 TBAPHHHU Ha JOPOTax.

Poouna Miouuesi (Soricidae)

Psconixka Benuka (Neomys fodiens) — nouypeHa y BOJHHUX Ta HABKOJIO BOAHUX OioTomax Ila-
pky. IoTparuisiia aumie y noBdi kaHaBKH Ta nmapkaHuuk. Ilepiogumano y HIIIT «CrobosxaHChKHi»
PACOHIXKKY BEIHKY CIOCTEpIralid Bi3yallbHO.

Bino3y6ka mana (Crocidura suaveolens) — Binjae nepeBary BOJOTHM CTallisiM, Y BiJUIOBax pe-
ecTpyBajacsi 1Biui: Ha 6opoBoMy 6oroti (2016 p.) Ta y 3amnaBHii nid6posi (2018 p.).

Haii6inbIm yncenpHi Ta MONIMPEHI BUIU KOMAXOiAHUX 32 JaHMMHU BUJIOBY IMAaCTKaMH — L€ Mi-
i (Sorex). Minuist Benmuka (Sorex araneus) Ta Miguns Mana (Sorex minutus) TIpU BiAJIOBax )KUBO-
MaCTKaMHU, JIOBYNMHU KaHABKaMH Ta MapKaHINKOM paxyBaJHCs sIK €HHA IPyIla, 3BaKAI0UX HA CKJIa-
JHICTH MPIKUTTEBOT Audepenmialii nux BuAiB. Minuti ckiagaroTs 55,0 % Bil ycix 3710BJICHHUX Map-
KaHYMKOM MikpoMmamMaiid (Tabm. 1). JlnHamika iX yrcenpbHOCTI Ha GopoBomy 6ooTi 3 2013 p. o
moyatky 2016 p. konuBanacs y mexkax 2,5-5,0 oc./100 n-1. Bocernu 2016 p. BOHH y TOBYHI TApKaH-
YUK He NoTpamnuiyg, a y 2017 p. cnoctepiraerscs miaiiom 10 20,0 oc./100 m-1. YactoTa TparmisHHS
MIJIUIIb JI0 TApKaH4YMKa CTaHOBHTH 5,9 0c¢./100 m-x (Tadm. 1).

Psanx I'puzynu (Rodentia)

Psn y Tapky ¥ HaBKOJMIIHIX TEPUTOPIsAX mpencTaByieHuit 14 Buaamu 3 11 poxis 1 5 ponuH. bi-
JIBIIICTH BHUJIIB BIIHOCUTHLCS 0 HaapoauHu MumryBati (Muroidae); 3aranom € 7 BuAiB poauHu Mu-
ridae, 4 Buau poaunu Arvicolidae, o 1 Buny 3 poaun Cricetidae, Gliridae Ta Spalacidae.

Poouna Muweei (Muridae) na nocnijgxeHiil Teputopii npeacrasieHa 7 BUAAMU.

Muiuak xoBTOrpyauit (Sylvaemus tauricus) — IMPOKO MOIIUPEHUN BUI, BiJlae mepesary Ji-
coBuM OioTomnam Ta y3miccs. BincyTHil y BifIoBax JTOBUMMH KaHAaBKaMH Ta MNapKaHUUKOM Y 3B’S3KY
3 THM, III0 TBAPHWHU 3JIaTHI BUCTPUOYBATH 3 TaKUX IMAcTOK. Y Oopy, HaripHiil XiOpOBi Ta 3amiaBHil
JOpOBI (piKCYBaJUCS 3yCTpPidi KHUBHX Ta 3HAXIIKH MEPTBUX O0COOMH S. fauricus. Takox BU MOTpar-
JIsie y *KUBOMACTKH y Oyaismi Ilapky mopydy 3 AinsHKaMM COCHOBOrO Ta ay0OoBoro mici. Y 2017 Ta
2018 pokax BHIIOBIIIOBABCS TINBKH y HaripHUX IibpoBax y kimbkocTi 3,0 Ta 2,0 oc./100 n-x1. ¥ 3a-
mwiaBi S. tauricus notpamisaB y nactku ['epo y 2011 porri: y npubepexHUX YarapHUKax BHIJIOBJICHO
4,0 0c¢./100 n-x1, Ha yuHid gisami — 1,0 oc./100 m-1.

Munraku jicoBuit (Sylvaemus sylvaticus) Ta ypanbchbkui (S. uralensis) mpucyTHI y BCIX CTaIlisgxX
[Mapky Ta okoIuUIb, e MPOBOAMIKCS 00MiKH MikpoMamaniit. [Ipu BimoBax KMBOMACTKAMH, JTOBYH-
MM KaHaBKaMH Ta NMapKaHYMKOM BOHM paxyBallMCs SK €IMHA TPyIa, 3BA)Kal04YM Ha CKJIAJHICTh NPH-
JKUTTEBOT mudepeHianii nux BuaiB. Ha 6opoBoMy 00110Ti, y 3amiaBHiil 1iOpoBi, 6OpY Ta MOJIOIH
JicokynbTypi cocHH 3a 2017 p. BUJIOBIEHO MO OAHINA ocoOuHi S. sylvaticus/uralensis (2,5 oc./100 ni-
o). Y 2018 p. Tpanmiacs nuiie ogHa ocobuHa Ha 6oioti (1,8 0c./100 m-1). V Hariphii 1i0poBi y
2017-2018 pokax jgo xuBomactok motpanmio 1,0-2,0 oc./100 m-x. Y 3amnasi y 2017 p. macTkamu
I'epo BumoBnmeno 2,0 oc./100 m-n S. uralensis 'y mpubepexnux 3apoctsax ta 3,0 oc./100 m-a
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S. sylvaticus Ha mykax. 3a ganumu BianosiB y 2004, 2008 1 2011 pokax MHIIAK ypalbChbKUKA TOMITHO
O1NTbII YKCEeNbHUH Ta momupeHuil BuA. BiH 3apeecTpoBanmii y 60py, BUIBIIHAKY 1 3amiasi, y 2011 p.
roro yucenpHICTh csarana 10,0 (3amnaBHi nyku) oc./100 m-x ta 23,0 (mpubepexHi 3apocti) oc./100
n-1. Mumak JTicoBuil y mepiox 1o crBopeHHs [lapky TpamisaBes y mactku ['epo ymmre y 2011 p. Ha
3aIUTaBHUX JIyKax Ta 1o oeperax p. Mepuuk y kingpkocTi 1,0 oc./100 m-a.

Murra onpoBa, ab0 JKUTHHUK TAcUCTHH (Apodemus agrarius) TOIMPEHa Ha TyKax Ta CyMDKHHX
3 HUMHU JUTSHKax jiciB. Haii0inblry uucenbHICTh IIbOro BHUAY BimmiueHo y 2011 p. y 3ammaBi —
9,0 0c./100 -7,

Ta6muns 1. PesyneraTn 061iKiB ApiOHUX CcaBIiB JIOBYMMHU KaHaBKaMu Ta apkanynkoM y HIIIT «Cro6oxaHChKID)

Table 1. Results of small mammal accounts by pitfall traps in Slobozhanskyi NNP

Bip Mosona nicokyneTypa JibpoBa 3amraBHa Bopoge 6omoto
COCHH
Bun 2017-2018 2017-2018 2017-2018 2013-2018
% y BH- 0c./100 % y BH- 0c./100 % yBu- | 0c./100 %y 0c./100
Oipri -11 Oipmi -1 Oipri -1 BUOIpIIi -1
S. araneus/minutus 20,0 1,0 50,0 2,1 - — 55,0 5,9
C. suaveolens - - - - 25,0 1,0 2,0 0,2
N. fodiens - - - - 25,0 1,0 4.0 0,4
S. sylvaticus/uralensis 20,0 1,0 25,0 1,0 25,0 1,0 2,0 0,2
M. glareolus - - 25,0 1,0 - - 36,7 3,9
M. levis 60,0 3,1 - - - - - -
T. subterraneus - - - - 25,0 1,0 - -
Bunis pazom 3 34 4 5-6
[MacTko-1i6 96 96 96 460
Oco0uH 5 4 4 49

Tabnuus 2. Pesyneratén 00miKiB npiOHUX ccaBiiB mactkamu ['epo Ta xuBomactkamu y HIIII «CnoGokxaHCHKHID» Ta

HOr0 OKOJIHUIIIX

Table 2. Results of small mammal accounts by snap traps (Hero trap) and live traps in Slobozhanskyi NNP and its

vicinities
3amnasa Binpnrask JlibpoBa HaripHa bip
Bux 2004, 2008, 2011, 2017 2004, 2017 2017-2018 2008
%y oc./100 %y oc./100 %y 0c./100 %y 0c./100

BUOIpIITI -1 BUOIpII -1 BHOIpIII -1 BUOIpIITI -1
S. araneus 4.8 0,7 16,9 2,0 20 0.5 20,0 0,6
S. minutus 0,5 0,1 1,7 0,2 > ’ — -
S. tauricus 5,3 0,7 - - 10,0 2,5 6,7 0,2
S. sylvaticus 4.8 0,7 - - 6.0 s - -
S. uralensis 41,5 5,7 22,0 2,6 ’ ’ 26,7 0,8
A. agrarius 8,7* 1,2 5.0 0,6 - 6,7 0,2
M. glareolus 25,1 3,5 50,8 43 80,0 20,0 40,0 1,4
M. levis 8,2 1,1 3,4 0,4 — — - —
A. oeconomus 0,9 0,1 - - - - - -
T. subterraneus - - - - 2,0 0,5 - -
Bupis pasom 9 6 5-7 5
ITacTko-1i0 1500 700 200 500
Ocobun 207 59 50 16

* Tpamsuiacs y 3aruiasi e y 2011 poi.
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Muka syana (Micromys minutus) 'y HIIIT «Ciio6oxaHChKHI» BiZioMa O KiCTKaxX y TMeJIeTKax
COBH CipOi Ta 3HaXiJKaM THi3J MEePEBaXXHO Y 3aIlIaBi, HA TAIIBUHAX Ta Y3JIICCSIX IIMPOKOJINUCTIHUX
JUISTHOK JIiciB. Y MACTKU HE OTPAIlIsia, IMOBIPHO BHJl HCUHCICHHHA.

3 CHHaHTPONHUX BUAIB Yy paiioHi [lapky npucyTtHi muma xatHs (Mus musculus) Ta naloK MaH-
npiBHUA (Rattus norvegicus). I1amok BiIOMHNA 32 TIOBIIOMJICHHSIMH MICIIEBOIO HacelieHHs. BiH 3y-
CTPIYAETHCS Y HACEICHUX IyHKTaX Ta MOOIU3Y BiJ HUX, OyBa€ YHCENBPHUM Yy JesKi poKd. Mumia xa-
THS MOTPAIUIsLIA Y dKUBOMACTKY, a TAKOXK Bi3yallbHO criocTepiranacs y Oynismsx Ilapky.

Poouna Hopuuegi (Arvicolidae) Ha nocnipkeHiil TepuTopii npencTaBiaeHa 4 BUIaMH.

Hopuns myuna (Microtus levis) y Ilapky mommpeHa ZOCHTH IIUPOKO, Y NMACTKU MOTpAIusiia y
3amnasi, y BinbIIHAKY (2004 p.) Ta 60py. Y Oopy mpu BimnoBi kaHaBkor y 2017 p. croctepiranacs
3HAYHA YJIOBHUCTICTh 1100 BUIY — 7,5 0c./100 n-1, oxHaK B iHIIN pOKM y KaHABKHU Ta HapKaHUUK HE
moTparnuIa. Y TOMY K poli y 3amaBi mactkamu ['epo Bumosneno 4,5 oc./100 -1.

Hopuk nimsemunii (Terricola subterraneus) y napky Bigoma 3 2014 p. mo 3Haxijikam KiCTOK y
MeJeTKaX XWKHUX NTaxiB. Y MacTKu moTparuiiia juire y 2017 pomi y 1yOOoBUX AUISHKAX JICIB: 0
OJTHI} 0coOHHI OyJI0 BUIOBIICHO Y 3aIlJIaBHIN Ta HaripHiil qi0poBax.

Hopuns pyna (Myodes glareolus) — HaiiuaucensHIIAN BAJ MiKpoMaMallid y TIapKy, HOIIHpeHa
MOBCIO/IHO, IOMIHY€E Y IIMPOKOHUCTAHUX Jicax (20,0 oc./100 n-n) (tadn. 2). M. glareolus cTaHOBUTH
36,0 % Bix ycix ApiOHHMX CCaBIliB, IIO MOTPANMIN J0 MapkaH4yuMka (Tabn. 1). HaiiGineima wactora
TpaIUISTHHS Ha 60poBOMY 00J10Ti crioctepiraiacs Bocenu 2013 poky — 12,0 oc./100 -1, moTiM BoHa
IUTaBHO 3HWKYyBaiacsa. Y 2017 poui TyT BwioBieHo nume 1 ocodbuny M. glareolus, a 'y 2018 p. —
*oAHOi. MakcuMasbHa YHCENbHICTh HOPUL pyRoi y mapky 3adikcoBaHa y 2017 p. y HaripHiit 1i6-
POBI MmiJT 9ac o0iKiB )uBonacTkamu — 26,0 oc./100 m-x (puc. 1).

[Tanmapka cubipcrka abo Hopulls cubipeeka (Alexandromys (Microtus) oeconomus) — piaxic-
wuit juis HII Bupa, xapakTepHUE s BIIKPUTHX CTalliid. 32 Bech Yac JOCHTIJKCHb Iled BUA OyIo
3JIOBJICHO JIUIIE JIBa pa3H — macTkamu ['epo Ha 3ammaBHuX aistHKax y 2008 ta 2017 pokax, mo
MoKa3ajo piBeHs ii uncensHocTi 0,5 0¢./100 n-a.

Poouna Xom’saxoei (Cricetidae)

Ponuna mpencrabiieHa xoMm’siakoM cipuM (Cricetulus migratorius). et Bua 3anecenuid no Ye-
pBoHOI KHUTH YKpainu (AkiMoB, 2009) Ta € nyxe pinkicauMm y [lapky. Bid BimoMuii TITBKH IO IBOM
3HaXiJKaM KiCTOK y HeJIETKaX COBH Cipoi.

Poouna Boeukoei (Gliridae)

Ponuna npencrasnena y I[lapky Ta HOro OKOJNMISAX OJAHMM BHAOM — BOBUYKOM JicoBuM (Dryo-
mys nitedula). 3a Bech yac poOOTH MapKy BUJ 3a(hiKCOBAHO TNBKU ABiui: 3ycTpid y Ilapky-mam’siTii
CaJIOBO-TIAPKOBOTO MHucTeNTBa «HaTtamiiBcbkuii» (MOpyd i3 IiISTHKaMU TyOOBOTO Ta COCHOBOTO JIi-
CiB) Ta 3HaXigKa MepTBOi OCOOMHM Ha JOpo3i Oinsg HaripHOi AiOpoBu y miBHiYHIA dacTmHi HIIIT
«CnoboxaHChKH». Takox BOBUOK JIiCOBUI BimoMuil st Teputopii I[lapky 3a naHuMu 3 mitepaTypu
(bespomusrii, 1991).

Puc. 1. J)KuBomnactka 3 HOpHUIIECIO PYIOIO,
Myodes glareolus. Citiiuaa H. Bpycen-
LIOBOI.
Fig. 1. Live trap with the bank vole,
Myodes glareolus. Photo by N. Brusen-
tsova.
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Poouna Cninaxosi (Spalacidae)

VY Tlapky Ta Ha HaBKOJMIIHIX TEPUTOPISX MPUCYTHIW cliinak 3pudaitauid (Spalax microphthal-
mus). XapakTepHi Ui HbOT'O BUKUAU IPYHTY YacTO TPAIUIIIOTHCS HA OCTEHHEHUX JyKaX HABKOJO
HaripHoi IiOpoBH, MOJISX, Ta, ICIIO MEHIIE, Ha 3allJIaBHUX JIyKaxX. MicIIeBi KuUTelll HaceleHNX MyHK-
TiB HABKOJIO MTAPKY MOBIJOMIIUIH PO 3HAWICHI KOMOPH LIUX TBAPHH.

Hopisasanns 3 inmumu HITIT

IIpoBeneHO MOPIBHSAHHA BIOPSIKOBAHOTO HaMH Iepeniky Mikporepiodaynn HIIT «Crnoboxan-
cekuity (HIIIIC) i3 cimckamu BUAIB ApiOHUX ccaBiliB nBox iHmmx HIIIT — HamionansHOTO mpupo-
JHOTO Tapky «l ominbiranceki Jricny (HIITITJT), HarionaneHOTO MpHpOAHOTO TApKy «JIBOpidaHCh-
kuii» (HIIII) Ta XapkiBchkoi 06macti 3aranom (tadm. 3).

e mopiBHSHHS MOKa3aJo, 10 Ha choroAHimHIN neHb A HITI «Co6okaHChKUiN 3apeecTpo-
BaHAa HallMEHIIA KUTBKICTh BHIIB. 3araioM, IpeACTaBICHICTh MikpoMamMainiil y [lapky BimmoBigae
CHTYyaIlii, IKa XapaKTepHa IS PETiOHY.

Tabnuus 3. Bunose pizHOMaHITTS JpiOHUX CCABIIB Ha TEPUTOPISAX HALIOHAIBHUX MapKiB XapKiBChKOi 00macTi

Table 3. Species diversity of small mammals’ species in the territories of National Parks of the Kharkiv Region

Ne |Bun HIIIC HITIIT HHH%[ XapkiBcbka 0011
(mami pani) | (Bramwenko Ta ix., 2009) | (Toxapcbkuid, 2014) (3ops, 2005)
Insectivora
1 Talpa europaea -+ ++ +++ ++
2 Sorex araneus +++ +++ +++ +++
3 Sorex minutus ++ ++ T+ T+
4 Crocidura suaveolens ++ ++ +++ ++
5 Crocidura leucodon - - - ?
6 Neomys fodiens ++ ++ 4 +
Rodentia
1 Sylvaemus tauricus +++ ++ +++ +++
2 Sylvaemus sylvaticus ++ ++ T+ T+
3 Sylvaemus uralensis +++ +++ +++ 4+
4 Apodemus agrarius ++ +++ +++ T+
5 Micromys minutus + ++ ++ T+
6 Mus musculus ++ ++ -+ 4+
7 Mus spicilegus - ++ Tt T+t
8 Rattus norvegicus + ++ +++ +++
9 Ondanta zibethicus - + ++ Tt
10 Lagurus lagurus - + ++ +
11 Mpyodes glareolus +++ +++ +++ +++
12 Arvicola amphibius - ++ o+ +
13 Microtus levis +++ -+ -+ 4+
14 Microtus agrestis - - ? )
15  Alexandromys oeconomus + + — +
16  Terricola subterraneus ++ S+ ? +
17 Cricetus cricetus - - _ +
18 Cricetulus migratorius + + + ot
19 Sicista severtzovi - - _ )
20 Allactaga major - — + +
21 Dryomys nitedula + + +++ ++
22 Spalax microphthalmus + + T+ ot
Pazom 19 23 22 25

* [lo3HAYeHHS PSICHOTH: + PiIKICHAHN BHJ, ++ 3BUYalHUI BUJ, +++ YHCENbHUNA BUJI, ? TPUCYTHICTD HE TOBEACHA.
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B inmiiit po6oti O. 3opi (2010) mst XapKiBChKoT 00JIACTI HABOAUTHCSA TaKoX Neomys anomalus.
VY HamioHankpHUX Napkax XapKiBChbKOT1 00JIacTi LI BUI HE BUSBIICHO.

3a pe3ynbTaTaMy HAIUX TOCIIKEHh HAWOUIBIIE BUIOBE PI3HOMAHITTS MikpoMamariii y [lapky
Ta OT0 OKOJHIIAX CIIOCTEPIraeThesl y 3amiasi, Ae 3agdikcoano 11 BuaiB (9 BUAiB moTpamnmio y mac-
TKH, 2 BUJIM BU3HAUCHO 32 CIIIJAMH KUTTEIISUTbHOCTI). 1le MOXHA MOSACHUTH crieludiuHUMH YMOBa-
MU OCYIICHHX 3aIuiaB pidok Mepna ta Mepuuk i3 JepeBaMu Ta YarapHUKaMH Y3IO0BXK METiOpaTHB-
HuX KaHanmiB. OnHak, y XapKiBcbKiil 001acTi 3arajoM ajis 3amjiaB JOCTiAHUKY BiA3HAYAIOTh HAHOi-
nplre BUAoBe pisHOMaHITTA (16 BuaiB) (3ops, 2010). Haiimenmy kinbkicTh BuAiB ans HIIIT «Cio-
00’KaHCBHKHID) Ta HOT'O OKOIHIb, 3—4 BHIH, BISIBICHO Y MOJIOJX COCHOBHX HACAKCHHSX.

3a pesynpraTamMu o0OMiKiB MikpoTepiodayHu macTkamu ['epo Ta )KHBONACTKaMU, Y JIiCOBHUX 0io-
TOIaX MapKy AOMiHye HopHLs pyaa M. glareolus (Tabmn. 2). YV pi3HUX THIIaX JiCy IO CyOIOMiHAHTIB
BXOIATh S. uralensis, S. tauricus, S. araneus. CTpyKTypa yrpynoBaHb IpiOHUX CCaBIiB, Ji€ TiepeBa-
JKAIOTh HaBeNICH1 BUJIM, XapaKTepHa JJIs JIicoBUX OioTomiB y XapkiBchkii oonacti (3ops, 2010) Ta y
iHmx kpainax €sporu (Taborska, 2004; Horvath et al., 2008; Cepelka et al., 2011). ¥ 3amnasi g0-
MiHye S. uralensis, cyoioMiHaHTaMU BUCTYNaOTh M. glareolus ta M. levis. Ik nOMiHaHT AJIS 3aIl1aB
Ta 3aIUIaBHUX JiCiB HABOAATh Apodemus agrarius (3ops, 2010; Horvath et al., 2012), npote y Hammx
JOCTIDKSHHSX 16 BUJ BXOJUB JIO Iepeltiky cyooMinanTiB mmre y 2011 porii.

BucHoBxku

Ha cporoanimuiit aenp amusa HITI «CrnoOoxaHChKUi» Ta HABKOJMIIHIX TEPUTOPIH BHSIBJICHO
19 BuniB npiOHUX CCaBIIiB, 3 HUX 5 BUJIB KOMaxoifHUX Ta 14 BUIIB IrpusyHiB. 12 BHIIB MOTpaniin
JIO PI3HUX THITIB MACTOK i 9ac 0OJiKiB.

Hai6inbIm mupoKo NOMIMPEHUMHU Ta YUCEIBHUMU y TAPKY € JICOBi Ta €BPUTOINHI BUAM TaKi K
Talpa europaea, Sorvex araneus, S. minutus, Myodes glareolus, Sylvaemus sylvaticus/uralensis,
S. tauricus. Jlo piakicaux y Ilapky BigHOCATbCS BUAHM, XapaKTEpHi AJs JyK Ta cteniB — Cricetulus
migratorius, Alexandromys oeconomus.

VY 3amiaBi CHoCTepiraeThcss HAWOULIBIIE BHIOBE PI3HOMAHITTS IpiOHUX ccaBmiB — 11 BHIIB.
HaiimeHma kinbKicTh BUAiB, 3—4 BUIH, 3a(hiKCOBaHA y MOJOAUX COCHOBUX HACAKCHHSIX.
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RANGE DYNAMICS IN SIBLING SPECIES: FACTS AND RECONSTRUCTIONS
FOR THE MAMMAL FAUNA OF EASTERN EUROPE
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Range dynamics in sibling species: facts and reconstructions for the mammal fauna of Eastern Euro-
pe. — I. Zagorodniuk. — The specifics of distribution and status of local mammal species of sibling complex-
es demonstrating signs of significant either current or recent range dynamics are considered. These species
complexes comprise pairs of sibling and morphologically close species, which until recently have not been un-
ambiguously distinguished, thus it was impossible to analyse their range dynamics. However, range dynamics
of this group of species is of great interest since it determines the emergence of high species diversity and reali-
sation of mechanisms of compact organisation of communities that include close species. The amassed by today
knowledge on distribution of species and the identification criteria developed for some of those species based on
collection specimens allow to analyse changes in their distribution ranges. Such data in most cases allow to per-
form reconstructions and to develop respective hypotheses on dispersal routes of species in the region. In total,
9 species complexes were considered. Ranges of species that by direct or indirect evidence demonstrate changes
in the area of their distribution and in the same time change the system of interspecific spatial relationships
within each group are described. These spatial relationships can vary from allopatry to marginal or significant
sympatry. Such complexes of “small” species were described in the composition of former “large” polytypic
species with signs of invasions or expansions of their components among bats (Plecotus auritus + austriacus,
Pipistrellus pipistrellus + pygmaeus, Eptesicus serotinus + lobatus) and rodents (Spermophilus suslicus + odes-
sanus, Microtus arvalis + obscurus, Mus musculus + spicilegus). Similar but less expressed signs can be also
traced in some other groups (Spalax zemni + arenarius, Sylvaemus sylvaticus + whiterbyi, Capreolus capreo-
lus + pygargus). Distribution maps for all these species complexes are presented with reconstructions of possi-
ble directions of their dispersal through the territory of the region (Ukraine and adjacent countries). Zones of
prochoresis, where these species most likely were absent in the recent past, are determined and analysed. The
time and pace of expansion of “small” species in the region are estimated. The significance of morphological
criteria of species and the possibilities of revision of old collection specimens to analyse temporal changes of
biota are shown as well as the importance of cartographic data for such analysis. By using data from revisions, it
is possible to estimate geographical tendencies and velocity of expansion for many species, including those that
represent groups of morphologically close or sibling species.
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Introduction

The mammal fauna of Ukraine includes 152 species of 87 genera, which for the last three centu-
ries have been known in the wild and being present in natural habitats. Among them are 22 alien
species, including 7 domesticated ones, as well as 14 extinct and 5 phantom species (Zagorodniuk,
Emelianov, 2012). A significant part of the species list is represented by cryptic species. In fact, the
checklist of species largely expands due to the discovery of sibling species, recognition of morpho-
logically close pairs and several allospecies as independent species (Zagorodniuk, 2010).

Data amassment on distribution of “small” species and detection of fine morphological differ-
ences between them allowing revision of old collection specimens became one of the next stages of
further analysis of the mammal fauna. It enables to clarify their range dynamics, both current and
former, as well as to develop several hypotheses on changes of distribution ranges and range interac-
tions of close species. These changes can be explained by species migrations, in particular recent
ones, due to which their substantial similarity has remained despite the presence of zones of sympat-
ry. Such processes are largely influenced by anthropogenic environmental changes, creation of zones
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of prochoresis and artificial ecological corridors allowing species to disperse into new areas, which
is confirmed by several examples of instability of their range boundaries.

The first review of alien species in the mammal fauna of Ukraine was published in 2006 and the
data were considered in more detail afterwards (Zagorodniuk, 2010, 2014 etc.). In the present paper,
the attention is paid to manifestations of alienness within groups of close mammal species and to the
evolvement of expansions in space and time. Among the determining factors in evolution of close
species are their spatial relationships and we consider distribution range as one of the key characters
of species (Zagorodniuk, 2002, 2003, 2004, 2005 etc.). A change in the distribution range means a
change in quality of the species and practically means the formation of new specific features, includ-
ing changes in ecomorphological characters and variation, while the emergence of sympatry be-
comes not only a test to achieve reproductive isolation but also a factor promoting its escalation. The
result of each invasion is that the species new for the community practically becomes “an ecosystem
mutation” and its entry into the new community means a transition from the unstable state of “evolu-
tionary species” to the stable state of “ecological species” (Zagorodniuk, 2003).

Data and reconstructions about range dynamics are particularly important for close species,
since such species are objects in analysis of three key phenomena related to formation of high biotic
diversity (after Zagorodniuk, 2011):

1) Hybridization or reproductive isolation as a test for species independence;
2) Biotopic, dimensional and other forms of differentiation as bases to avoid competition;
3) Sympatry or allopatry as values of the level of evolutionary differentiation of close species.

These three concepts form the basic triad in the study of initial phases of macroevolution and
they are fulfilled at the early levels of evolutionary divergence, i.e. at the time of unstable mecha-
nisms of reproductive isolation, ecomorphological differentiation, and niche segregation.

Regarding close species of mammals known in the regional fauna, the proposed biogeographic
reconstructions prove their initial allopatry and a subsequent formation of zones of sympatry through
dispersal of one species into the range of its sibling species (Zagorodniuk, 2005). Therefore, high
cryptic diversity in the region’s fauna is not a result of autochthonous development but of significant
changes in distribution ranges of close species. This became the main object of analysis and we dis-
covered, amassed, and generalised a number of important facts and hypotheses that allow to reveal
the patterns of range dynamics in “small” species.

The aim the present paper is to generalise knowledge on chorology of close species and to ana-
lyse the cases that prove current and former dynamics of their distribution ranges, which may signif-
icantly affect the system of their ecological and reproductive interactions.

Taxonomic scope and objects of analysis

The objects of the present study are superspecies (groups of siblings and allospecies complexes)
that include at least one species demonstrating signs of recent immigration into the region and for-
mation of a contact zone (or sympatry) with its sibling species. Migration routes are similar in dif-
ferent groups which allows to explain the phenomenon of high concentration of sibling pairs in the
territory of Eastern Europe (Zagorodniuk, 2005) while maintaining minimum ecomorphological
distances between them (Zagorodniuk, 2007 a).

Considering the variety of manifestations of alienness (escape from culture, introduction, ex-
pansion, invasion), the main attention is paid to species that have demonstrated natural dispersal and
became part of natural or synanthropic communities without maintaining their populations by hu-
mans. Besides, the analysis is restricted to species data on range dynamics of which are available for
the last two centuries. In a historical aspect, most native species had normally appeared in any region
due to expansion from adjacent territories thus they are formally aliens. The time of appearance of
each species in a local biota as a criterion of alienness comes from the botanists: they determine this
limit as the end of the 15th century and distinguish two groups, such as neophytes and archaeophytes
(Kornas, 1968, 1990; Kucher, 2014). In zoological terms, they are neozoa and archaeozoa.
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All taxonomic details are given according to the checklist of mammals of Ukraine (Zagorod-
niuk, Emelianov, 2012), which fully covers the list of mammals of Eastern Europe. The checklist
includes 23 alien species’, mainly of superorders Ungulata (8), Glires (7), and Ferae (6) (Table 1).

From the wide variety of types of alien species and depths of their expansions, this analysis
deals with species that were either absent earlier in Ukraine and neighbouring countries of Eastern
Europe or changed their ranges in this region essentially. The list of alien species was compiled after
comparison of the current fauna composition (Zagorodniuk, Emelianov, 2012) with older reviews
published in 1840-1960 (e.g., Nordmann, 1840; Kessler, 1851; Charlemagne, 1920; Mygulin, 1938;
Serzhanin, 1955, Tatarinov, 1956; Sokur, 1960). Maps of invasion and current distribution were
created for species that demonstrated invasion during the last few decades.

Some of the discussed here reconstructions were partly presented in our earlier publications de-
voted to the revision of separate groups, such as ground squirrels (Zagorodniuk, 2002 b), voles
(Zagorodniuk, 2007 b), long-eared bats (Zagorodniuk, Postawa, 2007), serotine bats (Zagorodniuk,
2009 b) and others. Another parts of data were included into recent reviews on bats (Zagorodniuk,
2018) and non-murid rodents (2019).

Table 1. Alien species in different systematic groups of mammals of the region’s fauna (after Zagorodniuk, 2014) and
species of sibling complexes that demonstrate signs of range dynamics

Tabmuns 1. YyxopigHi BUAM B Pi3HUX CHCTEMAaTHYHHX Tpylax CCaBLiB y Ckiaai ¢ayHHU perioHy (3a Zagorodniuk,
2014) Ta Buau 3i cKJIaxy ABIMHUKOBHX KOMIUICKCIB, III0 JEMOHCTPYIOTh O3HAKH JHHAMIKH apealliB

Superorder | Orders and alien species in Species from groups of Specific of range dynamics
their composition siblings
Chiroptera  Vespertilioniformes: Plecotus Plecotus austriacus (gr. expansion of austriacus into the range of
austriacus, Pipistrellus auritus); Pipistrellus pyg-  auritus; distribution of pygmaeus in
kuhlii* maeus (gr. pipistrellus-na-  mainly synanthropic locations; counter
thusii); Eptesicus serotinus  expansion of both forms, serotinus +
+ lobatus (gr. serotinus) lobatus towards each other
Glires non- Leporiformes: Oryctolagus  none none

Muroidei  cuniculus
Muriformes (1): Myocastor ~ Spermophilus odessanus +  separation of odessanus from suslicus vs

coypus suslicus (gr. suslicus); pygmaeus and its westward expansion
Spalax arenarius (gr. with introgressive hybridization with
zemni-giganteus) citellus; arenarius as a derivate of gigan-
teus and therefore came from the east
Glires Muriformes (2): Mus muscu- Mus spicilegus (gr. muscu-  spicilegus expanding to the north form-
Muroidei lus, Rattus rattus, Rattus nor- lus); Sylvaemus witherbyi  ing sympatry with musculus; immigra-
vegicus, Ondatra zibethicus,  (gr. sylvaticus), Microtus tion of witherbyi +? uralensis (gr. syl-
Lagurus lagurus arvalis + obscurus (gr. vaticus) from the east; counter expansion
arvalis) of obscurus + arvalis with formation of
their parapatry
Ferae Caniformes: Felis catus, Nyc- none eversmanni appeared from the east dur-
tereutes procyonoides, Canis ing first half of 20 century; although it is
familiaris, C. aureus, Neovi- a well-identified species of the gr.
son vison, Mustela putorius, but errors in identification of
eversmanni polecats in collections occur regularly
Ungulata  Equiformes: Equus caballus  none none
Cerviformes: Dama dama, Capreolus pygargus (gr. pygargus is a phantom species in
Cervus nippon, Bos taurus,  capreolus) Ukraine, but signs of its presence east of
Bubalus bubalis, Capra hir- Dnipro to Luhansk allows to suppose its
cus, Ovis musimon, O. aries recent expansion in Ukraine
Total 23 species 9 [+1] species*

! Ukrainian populations of Pipistrellus kuhlii (s. I.) should be related mainly to P. lepidus (see: Mayer et al., 2007), so
the expansion of kuhlii (s. I.) to the region could developed from two centres, kuhlii from SW and lepidus from SE.
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Superspecies Plecotus auritus (sensu lato)

General remarks. Long-eared bats were considered as a monotypic genus Plecotus for a long
time differentiated on subspecies level, i.e. as vicarious geographical forms including those distrib-
uted in Ukraine (Mygulin, 1938; Abelentsev, Popov, 1956). One of those forms, Plecotus auritus
wardi, known in Ukraine from Transcarpathia, has long been considered a separate form, but only as
a subspecies (“Plecotus auritus austriacus” in the review Krochko, 1980) despite the substantiated
presence of two long-eared bat species in Central Europe (Topal, 1958; Lanza, 1960 etc.). This igno-
rance lasted for a long time (Korneev, 1965; Kryzhanivsky, Emelyanov, 1985), until the much wider
distribution of the south European species Plecotus austriacus was shown for much of Europe (re-
view: Mitchell-Jones et al., 1999), including the Black Sea and the Azov Regions in the south of
Ukraine (Strelkov, 1988; Zagorodniuk, 2001). In the fauna lists of Ukraine, long-eared bats were
listed as two separate species only in 1996 (Zagorodniuk, Tkach, 1996).

Recognition of range dynamics. Despite the mentioned southern records of P. austriacus in
Ukraine, the predominant attention to its Transcarpathian populations (e.g., Krochko, 1980; Rup-
recht, 1998) created the impression of a marginal distribution (within boundaries of Ukraine) of the
species, with a rather small abundance in Transcarpathia, Odessa Oblast, and the Crimea (Strelkov,
1988; Zagorodniuk, 1999). By the early 21st century, the situation had changed significantly, not
only in population estimates but also in understanding of the limits of species distribution. Earlier,
most reconstructions were actually carried out to clarify the boundaries of geographical ranges (e.g.,
Zagorodniuk, 1999), but the recent revision of old museum collections and the received new data
showed the dynamics of ranges and abundance of these bats (Zagorodniuk, 2001). Over the last cen-
tury, records of P. austriacus in many localities have replaced findings of P. auritus since the distri-
bution range of the latter increase mainly due to synanthropic locations.

Hypotheses. Three key facts allowed to include this species into the list of likely alien species
and to develop a hypothesis on the expansive nature of its distribution in Ukraine: 1) extension in
time of the geography of records of Plecotus austriacus, 2) increase in the relative frequency of re-
cords of this species, and 3) tendency to synanthropy (Zagorodniuk, 2006). It was later confirmed by
analysis of collections and earlier reports. In the early and mid-20th century, the species was known
only from Transcarpathia and coastal regions of Ukraine (Fig. 1), which viewpoint appeared after the
revision of specimens from Transcarpathia, the Black Sea Region, and the Crimea (Strelkov, 1988;
Ruprecht, 1998; Zagorodniuk, 2001). Further revision of collections (Zagorodniuk, Postawa, 2007)
revealed “new” records of Plecotus austriacus from the same parts of western and southern regions
of Ukraine (Fig. 1). However, the clear increase in the number of Plecotus austriacus specimens in
museum collections during the 20th century allows to suggest that this species appeared in Ukraine
relatively recently, most likely in the early 20th century (Zagorodniuk, Postawa, 2007).

New key data. Data from the early 21 century show a new wave of expansion. New records be-
yond the currently recognised species range demonstrate a further expansion to the east and north:
the species was found in Smila, Cherkasy Oblast (Bilushenko, 2009) and in vicinities of Kyiv (God-
levskaya, 2012), as well as in several underground localities of Chernivtsi, Khmelnytsky, and Vinny-
tsia Oblasts (Godlevska et al., 2012). A series of new findings was reported from the territory of
Poltava Oblast (Velyki Sorochintsy, 2014: Godlevska et al., 2016 a; Prokhorovka, 2016: Godlevska,
Rebrov, 2018), Cherkasy Oblast (Kaniv Reserve, 2017: Zagorodniuk, 2018), Dnipropetrovsk Oblast
(Spaske, Novomoskovsky Raion, 2016: Manyuk, Lahuta, 2017). Findings of the species were also
reported from the south of Rivne Oblast (llyashevka, 2015; Novomalin, 2016: Godlevska et al.,
2016 b). However, the species did not appeared in other areas where it could be expected (e.g., in the
Chornobyl Zone or in Slobozhanshchyna). Recent records of P. austriacus indicate the expansion of
its range to the north and east (Fig. 1).

Estimated pace of expansion. Most likely, this species in Ukraine has long existed only in
Transcarpathia. In Crimea and adjacent mainland regions, old collected specimens are identified
only as P. auritus (Zagorodniuk, 2001). The situation with Bessarabia is ambiguous (data from
Strelkov, 1988), but probably this species is also a recent invader there. Mapping data with years
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indicate that this species has expanded its range to the north and east by 300-400 km over the last
20 years (Fig. 1), where the expansion rate was about 150-200 km in 10 years, or 15-20 km in a
year. Estimates for other mammalian groups conducted by us or with our participation are as fol-
lows: ca. 5 km per year for Myodes glareolus and Alexandromys oeconomus in the east of Ukraine
(Zagorodniuk, 2008); 5-10 km per year for Felis sylvestris in Podillia (Zagorodniuk et al., 2014);
10 km per year for Apodemus agrarius and 15 km per year for Talpa europaea in the Donets Basin
(Korobchenko, 2008, 2009). Therefore, the rate of expansion in Plecotus austriacus is one of the
highest among the species considered.

Superspecies Pipistrellus pipistrellus (sensu lato)

General remarks. The group is represented in the fauna of Ukraine and neighbouring countries
by three species — P. nathusii, P. pipistrellus (s. str.), and P. pygmaeus (Zagorodniuk, 2002 c;
Zagorodniuk, Emelianov, 2012), all three being considered as P. pipistrellus (s. I.) for a long time.
The subspecies status of P. p. nathusii was recognised (e.g., Zubko, 1937)° and specialists recog-
nised two species only in 1940-1950: P. nathusii and P. pipistrellus (Abelentsev, Popov, 1956).
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@  ustriacus after 2000
Fig. 1. Distribution and routes of expansion of Plecotus austriacus in Eastern Europe (after Zagorodniuk, Postawa,

2007, with additions after Zagorodniuk, 2018). The dotted lines indicate subsequent phases of Plecotus austriacus
expansion in the region. The latest findings after the review from 2007 are marked by red with the year of record.

Puc. 1. TlommpeHHs Ta IUISIXK eKcraHcii apeany Byxas Plecotus austriacus y Cxinniit €spomi (3a: Zagorodniuk,
Postawa, 2007, 3 nomoBH. 3a: Zagorodniuk, 2018). IlyukrupHi niHii mo3HauaroTh MOCTiIOBHI (a3u po3ceneHHs
P. austriacus B perioni. Hosiui 3Haxiaku micis orsigy 2007 p. MO3HAYSHO YEPBOHMM KOJBOPOM i POKOM.

2 In the article by J. Zubko (1937), two forms of pipistrelles are described as sympatric subspecies.
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Analysis of collections showed that these species were often confused, in particular young
P. nathusii were taken for P. pipistrellus (Zagorodniuk, Negoda, 2001). The third species — P. pyg-
maeus — was first identified in the region in 2000 during our detector workshop near Nizhyn (Lim-
pens, 2000). An analysis of geographical ranges of the two species was presented earlier both for
Ukraine (Zagorodniuk, 2005, 2018) and the whole of Europe (Mayer, Helversen, 2001 a—b; Hulva et
al., 2004). Each species of “small” pipistrelles differs by the frequency of ultrasonic signals: 45 kHz
in pipistrellus (s. str.) and 55 kHz in pygmaeus (Jones, Parijs, 1993; Barratt et al., 1997), while mor-
phological differences are less significant. All genetically marked findings from Eastern Europe
(Crimea, Dnipro, Bryansk, etc.) belong to P. pygmaeus only (Zagorodniuk, 2005). The same is evi-
denced by mapping of pipistrelle species using ultrasonic detectors (Zagorodniuk, Korobchenko,
2009; Zagorodniuk, 2018; Godlevska, Rebrov, 2018) and signals similar in frequency to pipistrellus
(s. str.) may refer to the invasive P. kuhlii.

Recognition of range dynamics. Revision of old collections shown that only P. nathusii oc-
curred in central and northern parts of Ukraine in 1900-1940 and specimens of “P. pipistrellus”
were re-identified as young P. nathusii, which suggests a recent invasion of “small” pipistrelles into
the distribution range of P. nathusii (Zagorodniuk, Negoda, 2001). In fact, pipistrellus (s. str.) was
reliably identified in old collections of bats only from the Crimea and Transcarpathia (Zagorodniuk,
Negoda, 2001) and all later records of “small” pipistrelles refer only to P. pygmaeus, which is con-
firmed by both detector censuses and morphological analyses (Zagorodniuk, Korobchenko, 2008;
Zagorodniuk, 2018; Godlevska, Rebrov, 2018 et al.). Our hypothesis that P. pygmaeus is an alien
species (Zagorodniuk, 2006) is supported by genogeographic studies of Balkan forms that are basal
in the series of races distributed from the south to the north (Hulva et al., 2004).

Hypotheses. The main hypothesis is that the “excessive” species diversity of Pipistrellus in the
region can be explained by the fact that some species are invasive and have invaded the region due
to unnatural habitats. Particularly, it is shown for P. kuhlii (Zagorodniuk, Negoda, 2001) and is as-
sumed for P. pygmaeus (ibid., Zagorodniuk, 2006; Zagorodniuk, Korobchenko, 2008). The vast ma-
jority of soprano pipistrelle finds are related to artificial dwellings. The first clue about its invasive
status was the first record of a colony of the species in a village club in Chernihiv Oblast (Limpens,
2000) and all subsequent finds were related to similar habitats such as water towers, cottages, cara-
vans, forestry estates, and churches (Zagorodniuk, Korobchenko, 2008; Zagorodniuk, 2018)%. Rec-
ognising the southern roots of the soprano pipistrelle and considering its absence in the steppe zone
it can be assumed that the species has settled in the region from two refugia — southern Europe and
the Caucasus. The migratory status of P. pygmaeus was due to its “cold” synanthropy that sharply
distinguishes this species from the other synanthropic bat P. kuhlii.

New key data. The new material confirms the three following main facts: 1) the presence of on-
ly P. pygmaeus among specimens of “small” pipistrelles from most regions, 2) the limitation of most
records to synthantropic localities and artificial dwellings, 3) the short-term presence (5 months) of
the species in the region during a year. Such data had been accumulated for green areas of Kyiv
(Zagorodniuk, Tyschenko-Tyshkovets, 2001; Vlaschenko et al., 2012), for the Chornobyl Zone
(Gashchak et al., 2013), Podillia (Kapeliukh, 2018), Cherkassy Oblast (Bilushenko, 2019), forest
zone of the Right-bank Dnipro Region (Godlevska et al., 2016 a-b), Left-bank Dnipro region (God-
levska, Rebrov, 2018), and for Luhansk Oblast (Petrushenko et al., 2002; Zagorodniuk, Korob-
chenko, 2008). All the thoroughly researched localities in the Belarusian part of the Central Polissia
also showed the presence of only P. pygmaeus (Dombrovski, 2013, 2018; Dombrovski et al., 2017).
The same concerns the territory of the Russian Federation, in particular the Bryansk Forest, VVoro-
nezh and Oka Nature Reserves (Vlaschenko et al., 2016), and Smolensk Oblast (Gukasova et al.,
2011). The species is also common in the Baltic states (e.g., Baranauskas, 2010). Contradictory re-
ports include P. pipistrellus from the Gomolshansky Forests National Park (Kharkiv Oblast,
Ukraine), with remarks that the species has now “moved” to human buildings (Vlaschenko, 2005),

% Initially, it was supposed that the species is related to large river valleys (Jones, 1999), which was difficult to ex-
plain (Zagorodniuk, 2005). However, now it is clear that the species prefers floodplains with villages and cottages.
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however, in the following review the name “pipistrellus” was replaced with “pygmaeus” without any
comments (Vlaschenko, 2010). “Common” pipistrelles from Trostianets (Sumy Oblast) stored in the
Museum of Nature of Kharkiv University were revised as P. pygmaeus and as young P. nathusii
(Parkhomenko, 2018; own data).

Estimated pace of expansion. Given that most of old findings of pipistrelles were in fact
Nathusius' pipistrelles, we can assume that the active formation of populations of the soprano pipi-
strelle in anthropogenic landscapes of the Forest-Steppe and Polissia was an event of the same peri-
od and the time of expansion can be estimated at 80-100 years. We suggest that P. pygmaeus formed
a migratory population during its active intrusion into the region in summer to form maternal colo-
nies. It is obvious that migration paths should repeat expansion routes. The formation of powerful
populations of the soprano pipistrelle could actually occur immediately after its intrusion. Consider-
ing the significant number of findings of the species mainly in the east of Ukraine (Zagorodniuk,
2005) and its commonness in adjacent regions of the Russian Federation, we assume that the main
expansion route of the species was the Caucasian-Slobozhansky migration corridor, similarly to
P. kuhlii, another invader (Zagorodniuk, Negoda, 2001).
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Fig. 2. Distribution of two cryptic species of the “common” pipistrelle according to different sources: Pipistrellus
pygmaeus (®) and P. pipistrellus (W) (after Zagorodniuk, 2018, with additions). The southern border of summer
range of P. pygmaeus corresponds to the border of the Forest-Steppe zone. The northern border of P. pipistrellus
coincides with the distribution of Plecotus austriacus before its wide expansion in the region (Fig. 1).

Puc. 2. TlomupeHHs: 1BOX BHJIB «Majoro» HETOMHpa 3a CYMOIO JaHUX 3 pisHux mkepern: Pipistrellus pygmaeus (@)
ta P. pipistrellus (W) (3a: 3aropoaHiok, 2018, 3 nonosHeHHsiME). [liBIeHHA MexXa JTITHROTO ToMIMpeHHs P. pygmaeus
BigmoBigae Mexi JlicocremoBoi 3omm. IliBHiuna mexa P. pipistrellus (S. str.) 36iraeTbcst 3 MeXer0 MOMIMPEHHS
Plecotus austriacus o #ioro mupokoi ekcrascii B periosi (puc. 1).
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Superspecies Eptesicus serotinus (sensu lato)

General remarks. The revision of the east European E. serotinus (s. I.), which was considered
for a long time an evenly distributed monotypic species, began from the description of E. lobatus
(Zagorodniuk, 2009 b), the range of which covers the east of Ukraine and adjacent areas of Russia
and the North Caucasus. This description provoked interest in the analysis of the heterogeneity of
Eptesicus using molecular markers. Based on these markers, the eastern E. serotinus (s. I.), the range
of which overlaps with the range of E. lobatus, was assigned to the group “turcomanus” (Coraman et
al., 2013; Juste et al., 2013). The morphological differences of the latter (turcomanus) confirm the
incorrectness of such merge, and the available data suggest that lobatus is derived from Caucasian
and Transcaucasian forms. In addition, it is similar to samples from Georgia (Zagorodniuk, 2018),
which, unlike turcomanus, are also characterised by dark fur colouration, small body size, and a
well-developed post-calcar lobe. Available information shows the coincidence of morphological and
molecular data, which confirms resemblance of lobatus to the Caucasian forms (ibid.).

Recognition of range dynamics. The direct and indirect signs of expansion of serotine bats in
the territory of Ukraine are as follows: 1) the widespread old vernacular name of the species “moun-
tain bat” (Abelentsev, Popov, 1956), which may indicate its southern origin, 2) prevalence of find-
ings in the southern and central parts of the region (Tyschenko, 1999); 3) the species’ expressive
synanthropy and sedentariness throughout Eastern Europe (Godlevska, 2001; Zagorodniuk, 2003);
4) the absence of serotinus in the middle of the 20th century in most regions of the north and east of
Ukraine, where it is now a common species (Zagorodniuk, 2009 a; 2012)*. Findings of serotine bats
were unknown in Volyn and Polissia (Tkach et al., 1995; Zenina, 1998). However, new information
about this species in the Shatsky National Park (Srebrodolska et al., 2001) and the Polissia Reserve
(own data), as well as in northern parts of Ukraine in general (Godlevska et al., 2016; Godlevska,
Rebrov, 2018) indicate a further expansion of the species. The range of this species extends to the
neighbouring parts of the Russian Federation (Vlasov, 1995) and Belarus (Savarin, 2008). In the east
of Ukraine, E. lobatus was revealed to be distributed (Zagorodniuk, 2009 b), although previously
there were no records of Eptesicus in that region at all.

Hypotheses. Our hypothesis is based on the recognition of expansion of serotine bats to the
north across Ukraine and adjacent regions of Belarus and Russia (one of the first publications:
Vlasov, 1995). This hypothesis was formulated in a 2006 review on alien species, where E. serotinus
was classified as a “close invader” (Zagorodniuk, 2006). Later, in the review on alien mammal spe-
cies of the Russian Federation serotinus was considered among species that demonstrate expansion,
with attention to its range dynamics in regions adjacent to Ukraine (Bobrov et al., 2008). The hy-
pothesis on the expansion of serotinus in the territory of Ukraine was detailed after the discovery of
two morphologically different allospecies, the south-western E. serotinus (s. str.) and south-eastern
E. lobatus (Zagorodniuk, 2009 b). The latter cannot be inferred by morphology from the more east-
ern turcomanus (small body size and light fur colouration, without post-calcar lobe), but this form
shows a clear similarity to the Caucasian intermedius (see further). This suggests the expansion of
E. lobatus from the Caucasus where from it dispersed to the east of Ukraine (Fig. 3).

New key data. The map presented in the description of the lobatus form (Zagorodniuk, 2009 b)
was supplemented by new data from different regions of Ukraine and neighbouring countries
(Fig. 3). Particularly important are materials from the southeast, the Volga region (range of turco-
manus) and the Caucasus (range of intermedius), from which the bat described as E. lobatus could
disperse to the territory of Eastern Europe. Forms similar to turcomanus significantly differ from
lobatus-like forms, while Caucasian forms are quite similar to them. This conclusion follows from
the results of the study of specimens from the Gardabani Forestry (Eastern Georgia; Zagorodniuk,
Kandaurov, 2015). In addition, analysis of DNA samples also confirmed the distinctness of the east-
ern form from European serotine bats (Godlevska et al., 2014). Samples of DNA from the range of
lobatus form a single group with Caucasian ones (Coraman et al., 2013; Fig. 3).

* In Luhansk Oblast, serotine bats were not listed in reviews neither in 1956 (Abelentsev, Popov, 1956) nor in 1962
(Sakhno, 1963). In Kharkiv Oblast, this species was first reliably identified only in 1930 (Zubko, 1939).



28 Igor Zagorodniuk

Estimated pace of expansion. The current distribution of E. lobatus in the region covers the
area where Eptesicus was absent until the mid-20th century at all (see Fig. 3), and the range of se-
rotine probably pulsated repeatedly. The first remarkable “dash” in the species’ distribution was its
appearance in the previous phase of global warming in the mid-1930’s in northeast Ukraine (Zubko,
1939), when it expanded its range by 220 km, if measured from the Dnipro River. Later, the species
moved 100 km further to the north, reaching in 1988-1993 the Central Black Soil Reserve in Kursk
Oblast, Russia (Vlasov, 1995). By the mid-1990s, it had already become known in Luhansk Oblast,
Ukraine (Zagorodniuk, 2012), which is about 150 km far from the North Caucasian locations of the
species. Thus, the rate of expansion may be about 50 km per decade. Similar processes have taken
place in the north, including the first record of the species in the Polissia Reserve in the early 2000s
(own data) and in Gomel (Savarin, 2008). In general, the pace of the species’ expansion can be esti-
mated as 100 km over 50 years, which is one of the slowest among the species considered.
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Fig. 3. Distribution of records of E. serotinus s. str. and E. lobatus in Ukraine based on different morphotypes of the
post-calcarial lobe (Zagorodniuk, 2009 b, with additions). The small dotted line indicates the eastern limit of the
continuous range of Eptesicus serotinus (s. I.) according to the data of the 1950s (Kuziakin, 1950; Abelentsev, Popov,
1956). The filling marks the distribution range of lobatus forms. The range of the lobatus form is located in the zone
of probable prochoresis of the Caucasian intermedius. Right above — distribution of different genotypes, one of
which (m) should be identified as lobatus but it is marked as turcomanus (fragment from: Coraman et al., 2013).

Puc. 3. Posnoxin 3Haxinok E. serotinus (s. str.) ta E. lobatus B Ykpaini Ha migcrasi BusBIeHHs pi3HHX MOP(HOTHIIIB
emi6iemu (Zagorodniuk, 2009 b, 3 nonoBHeHHsIME). [[piOHHUI MYHKTHP — CXiJJHA MEXa CYILJIbHOTO0 apeany Eptesicus
serotinus (S. 1.) 3a manumu Ha 1950-1i pp. (Kuziakin, 1950; Abelentsev, Popov, 1956). 3anuska — apeai 106aTyCHUX
dopm. Apean popmu lobatus posminienuit y 30Hi fiMmoBipHOrO mpoxope3y kaBkaspkux intermedius. TIpaBopyu Bro-
pi — MOIIMPEHHS Pi3HUX TEHOTHUIIIB, OJMH 3 AKX (W) Mae OyTH inmeHTnudikoBanuii sk lobatus, npore nmo3HaveHuit sk
turcomanus (¢parmenT, i3: Coraman et al., 2013).
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Superspecies Spermophilus suslicus (sensu lato)

General remarks. The group Spermophilus “suslicus” represents a complex of close species
(Reshetnyk, 1948 etc.) similar in morphology but highly different in karyotypes (Vorontsov, Liapu-
nova, 1969). The group includes six “small” species of different levels of kinship and their chromo-
some numbers vary within 2n = 34...42 (Zagorodniuk, 2002 b). The distribution of species is usually
restricted by rivers (Fig. 4), although the hybrid zones are formed on watersheds (Zagorodniuk,
2011). Both forms of speckled ground squirrels (2n = 34/36) are allospecies (S. suslicus (s. str.) and
S. odessanus), which may originate either from each other (Zagorodniuk, 2002 b) or independently
from a third species S. pygmaeus. The latter assumption is confirmed by the information on variabil-
ity and possible evolutionary changes in tooth morphology (Popova, 2007; Popova et al., 2019).

Recognition of range dynamics. The assumption of high mobility of ground squirrel settle-
ments follows from numerous descriptions concerning population outbreaks and dynamics of settle-
ments (Mygulin, 1938; Reshetnyk, 1948; Lobkov, 1999; Zagorodniuk, Kondratenko, 2006). Im-
portant facts were obtained by clarification of distribution of hybrids between close ground squirrel
species in Podillia: in many places, hybridisation was the result of intrusion of one species into the
range of another, which significantly shifted the boundaries of species ranges in the region (Zago-
rodniuk, 2011). Obviously, similar processes occurred in many places, and the formation of transi-
tive taxonomic systems, clearly existing in the ground squirrels (Zagorodniuk, 2002 b), can be ex-
plained precisely by population dynamics. (Zagorodniuk, 2002 b). Important factors in reconstruc-
tions are the non-random spatial distribution of chromosomal numbers, the fact that both karyotypes
of “speckled” ground squirrels (odessanus with 2n = 36 and suslicus with 2n = 34) are derived from
the initial 2n = 36 known in pygmaeus, and the configuration of distribution ranges of these species
(Zagorodniuk, 2019) allowing to suggest their dispersal from the Azov Region.

Hypotheses. A key hypothesis is that ranges of all ground squirrel species in the region have
undergone substantial changes including reductions and extensions. The greatest changes occurred
during the warm climatic phase in the 1910-1940s and were facilitated by large scale land plough-
ing. There are many reports from the early 20th century on settlements with several millions of spec-
imens within the reconstructed range of S. odessanus, in particular in VVolyn, Zhytomyr, Kyiv, Polta-
va, and Kharkiv Oblasts (Mygulin, 1938; Reshetnyk, 1948, etc.), although ground squirrels have
recently disappeared in these regions. Ground squirrel populations in Belarus and Poland are close
to extinction (Ziodtek et al., 2017; Abramchuk et al., 2019). Such significant demographic changes
have contributed to the migration of each species into new areas during the period of restoration of
abundance and of geographical ranges. These new areas could also include those that were previous-
ly inhabited by a neighbouring species. Such range dynamics was clearly facilitated by the signifi-
cant ecomorphological similarity of all ground squirrel species of this group (Zagorodniuk, 2019)
and also intensified by an extremely narrow spatial niche. The latter is determined by the adherence
of ground squirrel settlements to slopes of small river valleys (ibid.).

New key data. The accumulation of new data is limited by the widespread decline in the num-
ber and distribution of ground squirrels. Even the colonies known in the early 2000s have now dis-
appeared in many places (Zagorodniuk, Kondratenko, 2006). The situation with related species, in
particular S. pygmaeus, is less stable (Bronskov, Timoshenkov, 2010), however, extinction of popu-
lations is widespread, and most species now have conservation status. This is especially evident in
both species of speckled ground squirrels that have now disappeared in most parts of their former
geographical range, especially in the forest-steppe zone.

Estimated pace of expansion. Unlike the directions of expansion, the rate of expansion of each
species is not easy to estimate. Usually resettlement is estimated by the annual dispersion of 4-5 %
of young specimens to a distance up to 5 km from the maternal colony (Kalabukhov, Raevskij,
1935). However, it should be considered that each wave of dispersal could occur only after the for-
mation of a stable colony, i.e. not earlier than 5-8 years. Estimates of species expansion in separate
parts of the range are similar: about the same rate had the dispersal of S. odessanus into the range of
S. citellus in the Khotyn Upland (Zagorodniuk, 2011).
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Fig. 4. Distribution range of “small” species of West Palaearctic ground squirrels having different chromosome num-
bers, and the distribution of actual findings of the two forms (species) of speckled ground squirrels (yellow —
S. odessanus, red — S. suslicus s. str., arrows — hybrid zones between these forms and other species). Large marks
note places where species status is confirmed by karyotype data (after Zagorodniuk, 2011, with modifications).

Puc. 4. Apeann «manux» BHIIB 3aXiJHONATCAPKTUYHUX XOBpaxiB (Spermophilus s. str.), BiaMiHHHX 32 XpOMOCOM-
HUMH YHCIIaMH, PO3MOJiT (akTHIHUX 3HAXIZOK ABOX (hOPM KpamyacTHX XOBpaxiB (3KOBTI 3Hauku — S. 0odessanus,
4yepBoHi — S. suslicus s. str.) Ta micus ribpuau3arii qux GopM 3 IHIIMMKA BHAAMH XOBpaxiB (cTpinku). Benuki 3nau-
KM — MICIIS, 3BiJIKH CTAaTyC MiATBEPIKECHO JAHUMHU TIPO KapioTHiy (3a: 3aropoiHiok, 2011, 3i 3miHamu).

The wave of expansion of speckled ground squirrels to the west through the north of the forest-
steppe (from the Dnipro River to Volyn and Roztochia, as well as their appearance in Belarus) took
place at a similar pace. However, it should be considered that most rivers are located in this region
meridionally, so the expansion rate could be much lower due to flat interfluves and the lack of suit-
able ecological corridors. Nevertheless, the direction of ground squirrel expansion along the Bug and
Dniester Rivers coincided with the existing ecological corridors, particularly with riverine biotopes
of the Il and 111 fluvial terraces. Thus, the estimated pace of expansion is ca. 10 km over a decade.

Superspecies Microtus arvalis (sensu lato)

General remarks. The wide range of chromosomal races of the “common” vole was initially
divided into two groups “arvalis” (NF = 80-90) and “obscurus” (NF = 66-74) (Malygin, Orlov,
1974), or even into 6 groups (Kral, Liapunova, 1975). Later it was shown that much of this variabil-
ity is interpretive, and basically there are only two main forms with NF = 72/84 that correspond to
the initially established groups arvalis + obscurus recognised as species (Zagorodniuk, 1991 a). All
data, including data on chromosomal forms, indicate that allospecies were formed not by the split of
the wide fan of chromosomal races, but by the formation of initiative populations based on founder
effects and secondary expansions, which continue today.

In the taxonomic history of 46-chromosomal forms, the most important were the subsequent
discoveries of the following facts: 1) arvalis + obscurus are not only chromosomal races, but inde-
pendent species with their own patterns of variation (Zagorodniuk, 1991 a); 2) these species have
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different centres of their geographical ranges that are located beyond the study area and coincide
with those of other species; 3) both species are broadly sympatric with the third species of the group,
the 54-chromosomal M. levis, and their sympatry extends northward into the area of their possible
zone of prochoresis (Zagorodniuk, 2005, 2007). These species have slight differences in habitat
preferences and they form mosaic settlements in sites of their coexistence (e.g., Malygin, 1983).

Recognition of range dynamics. The idea of range dynamics in these species is based on three
facts. The first is related to the configuration of geographical ranges of 46-chromosomal allospecies
(arvalis + obscurus), which does not coincide with borders of biogeographic regions or natural
zones (regions and zones see: Charlemagne, 1937; Mygulin, 1956; Reshetylo, 2012). Therefore, the
boundaries of their ranges are unstable and dynamic. The second fact is the dynamics of records of
species in areas where they were absent before, in particular in the area between their ranges as of
the 1980s-1990s where from only the 54-chromosome species were reported (see: Zagorodniuk,
2007, 2011)°. The third fact is that the analysis of biotopic distribution of rodents in the Valdai Hills
showed the absence of native habitats of the common vole (Schwartz, Zamolodchikov, 1991), which
was also demonstrated for M. arvalis (s. str.) in Ukraine (Zagorodniuk, 2005). The scheme of possi-
ble ways of formation of sympatry between M. arvalis and M. levis in Eastern Europe implies an
extension of this zone of sympatry to the north (Zagorodniuk, 2005). The relations between arvalis +
obscurus were shown in a series of our publications (Zagorodniuk, 1991 a, 2005, 2007, 2011).

Hypotheses. Several hypotheses were formulated regarding range dynamics of “common”
voles. The first is about the configuration of ranges of “small” species around post-glacial zones,
which were common in Eastern Europe (Velichko, 1973; Hubberten et al., 2004). Based on this we
developed and substantiated a model of formation of an allopatric pair around the area of glacial split
of an ancient species into a western and an eastern form, the geographical ranges of which correctly
fit into this model (Zagorodniuk, 1991 a, 2005). Such views are expressed in a series of our works
with detailed analysis of postglacial expansion scheme and analysis of range convergence in arva-
lis + obscurus (Zagorodniuk, 2005, 2011). Based on the available data, we can expect an increase in
the arvalis + obscurus zone of parapatry with further displacement of their niches according to our
autogenetic model (Zagorodniuk, 2003 b, 2004). Details of the distribution pattern of these two allo-
species allows to analyse two parallel processes (Zagorodniuk, 2007):

1) The increase of the zone of sympatry between M. arvalis (s. str.) and M. levis in time: with a
clear growth its width to the north (Fig. 5), especially in the areas where the sibling species penetrate
the former postglacial zone located in the north of the region;

2) Expansion of ranges of arvalis + obscurus leading to their convergence, which would be a
test for their status as independent species, when their interactions will lead to evolutionary diffe-
rentiation without widespread hybridisation or merging into a single syngameon.

New key data. A review of new facts was presented earlier (Zagorodniuk, 2007, 2011). The
most recent data (after 2000, Fig. 5) clearly indicate the convergence of species ranges. Practically
the same picture was shown by Russian authors (Malygin et al., 2019), who also interpret the new
data as counter-move of species ranges, although not citing articles in which this fact was already
described and explained (in particular Zagorodniuk, 2011). Recent data on the distribution of these
allospecies in the area of their probable contact (Fig. 5), where from records of only M. levis were
reported, greatly reduce the spatial gap between the ranges of arvalis and obscurus.

Marginal records of both allospecies in their contact zone according to various sources regard-
ing Ukraine and the neighbouring regions of the Russian Federation are as follows (Fig. 5):

1) the easternmost records of M. arvalis are as follows: Orekhovo, Spassk-Ryazansky, Ryazan
Oblast; Michurinsk, Tambov Oblast; Podgornoye, Sindyakino, Lipetsk Oblast; Lopatki, Krasnoye,
Kaver'ye, Treshchevka, Voronezh Oblast; Central Black Soil Reserve, Kursk Oblast; Buryn', Sumy
Oblast; Ichniya, Chernihiv Oblast; Pishchane, Cherkasy Oblast (and then towards Odesa);

® The very presence of such gap between distribution ranges allows to attribute the form rossiaemeridionalis to the
54-chromosomal sibling species (Malygin, Yatsenko, 1986) currently known as M. levis, which was confirmed later
by analysis of the morphology of type specimens of rossiaemeridionalis (Zagorodniuk, 1991 b).
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2) the westernmost records of M. obscurus are: Arzamas, Nizhny Novgorod Oblast; Zemetchi-
no, Penza Oblast; Morshansk, Izmaylovka, Tambov Oblast; Dvurechki, Izlegoshche, Lipetsk Oblast;
Treshchevka, Perlevka, Sevost'yanovka, Voronezh Oblast; Barkalovka, Bol'shiye Butyrki, Kursk

Oblast; Novy Oskol, Belgorod Oblast; Svatove, Kryakivka, Provallia, Luhansk Oblast. In several
locations, hybrids were found between these species (Baskevich et al., 2012 etc.).

Estimated pace of expansion. The East European ranges of species from the group “arvalis”
are recent and the centres of these ranges are located beyond the studied region, namely in Asia Mi-
nor and the Balkans. The oldest species (M. levis) is the most widespread in the region, but the rang-
es of its 46-chromosomal derivatives M. arvalis (s. str.) and M. obscurus had been formed as a result
of their recent invasion into Eastern Europe and they continue to converge after the split of their
ancestor (“pre-obscurus”) by the Dnipro glaciation. The existence of an isolated population of
M. obscurus in the Crimea (Fig. 5) can be explained by its earlier penetration from the north, in

which case its modern expansion to the west is a stage of restoration of the species’ range (similar
ranges have the Caucasian shrews Sorex volnuchini s. I. and barbels Barbus tauricus s. 1.).

>

Russian
Lithuania 4

>

Federation

Poland

Moldova
Romania

border of ranges

O arvalis 2n =46, NF = 84
B obscurus 2n =46, NF =72
A

100 km
levis, 2n = 54, NF = 56 —

Fig. 5. Borders of distribution of “common voles”: Microtus arvalis, M. obscurus and M. levis. In fact, all records in
the contact zone between M. arvalis and M. obscurus were discovered after 2000, which indicates the convergence of

their ranges. The map is an updated version of our previous reconstructions (Zagorodniuk, 1991 a, 2007 b) supple-
mented by data on range dynamics (Zagorodniuk, 2011) and data from several recent faunal publications.

Puc. 5. Mexi nommpenHs «3Buuaiinux» nomisok: Microtus arvalis, M. obscurus ta M. levis. ®akruuno Bci TOUKH 3
30ouH KoHTakTy M. arvalis ta M. obscurus BusiBreni micist 2000 p., 10 CBiTYUTH PO CXOPKEHHS TXHIX apeaniB. Mamna

€ 00HOBOIO TIOTIepeHiX pekoHCTpyKIi (Zagorodniuk, 1991 a, 2007 b), nonoBHeHHX AaHUMHU NPO AUHAMIKY (Zago-
rodniuk, 2011) ta 3naxigkamu 3 HU3KH HOBUX (DayHICTHUHUX ITyOTiKAIIii.
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Superspecies Mus musculus (sensu lato)

General remarks. The species Mus musculus has a long history of expansion in Europe, which
took place in ancient times (Boursot et al., 1993; Auffray, Britton-Davidian, 2008). In the modern
fauna of Ukraine, this species has three types of settlements: stable natural (year-round) in the south,
seasonal natural in the Forest-Steppe zone, and strictly synanthropic in the north (Zagorodniuk,
1996 a). In the Steppe and Forest-Steppe zones, it forms a zone of sympatry with the indigenous Mus
spicilegus considered its sibling species (Mezhzherin, Zagorodniuk, 1989; Kotenkova, Bulatova,
1994; Zagorodniuk, 1996, 2002). The latter became known in the fauna of Eastern Europe under the
names Mus sergii and “mound mouse” due to the works by B. Valkh (1927) and O. Mygulin (1937).
In the studies of the 1940-1980s, this knowledge was forgotten, which was facilitated by the actual
mixing of two taxa (the exanthropic M. musculus and the typical M. spicilegus) under the name
“Mus hurtulanus” adopted in the monograph by A. Argyropulo (1940): (Zagorodniuk, 1996 «), alt-
hough the type specimen of M. hurtulanus clearly belongs to M. musculus (ibid.). The complex tax-
onomic history of this group ended in recognition of two species in the East European fauna:
M. spicilegus and M. musculus (Sokolov et al., 1998; Zagorodniuk, 2002).

Recognition of range dynamics. The dynamics of the house mouse’s expansion had been stud-
ied for a long time repeatedly and in detail (for a review see: Kotenkova, Bulatova, 1994). This alien
species forms seasonal exanthropic settlements in the south of the region very similar to the native
M. spicilegus (Zagorodniuk, 2002). In terms of the region, we can state about an ancient expansion
of M. musculus and a recent expansion of Mus spicilegus having an unstable distribution range. All
of the old descriptions of “mounds” refer exclusively to coastal regions of southern Ukraine
(Brauner, 1899; Valkh, 1927; Pisareva, 1948). To the north and east, M. spicilegus dispersed une-
venly with several “tongues” and wide gaps between them into which the species have begun to set-
tle only in the late 20th century, in particular appearing in Podillia (Zagorodniuk, Berezovsky, 1994).
A similar process was observed in the east of Ukraine, in particular in Kharkiv Oblast (Zagorodniuk
et al., 1995; Tokarsky et al., 2011), Luhansk Oblast (Kondratenko, 1998; Zagorodniuk, Kondraten-
ko, 2001), and later also in adjacent areas of the Russian Federation (see further).

Hypotheses. Signs of the northward expansion of M. spicilegus were reported in works of the
1990s. In particular, the species range expanded to Podillia, which was explained by the beginning
of a warm period facilitating improved wintering conditions and reduced freezing depth of the soil
(Zagorodniuk, Berezovsky, 1994). New records of the species in Slobozhanshchyna and Donbas,
including those based on revisions of old collections (Zagorodniuk, 1994; Zagorodniuk et al., 1995),
suggested that the species has a much wider distribution covering Sumy and Luhansk Oblasts of
Ukraine as well as Belgorod and Rostov Oblasts of Russia. Besides it was revealed that there are
“distinct long-term population cycles and at the edges of the species’ range its detection is usually
possible only in periods of high population abundance” (Zagorodniuk, Kondratenko, 2001). Further
studies confirmed the wider distribution of the species based on the new record from Rostov Oblast
(Lipkovich, 2005, etc.) and analysis of old sources concluding that the species was repeatedly noted
in the 1920-1930s, in particular by Zverozomb-Zubovsky (1923) and in the manuscripts of Martino
(Lipkovich, 2005). Thus, range dynamics is mainly influenced by cyclical climate changes, which,
as it was suggested, “in 1940-1950 led to the shift of the eastern boundary of the range of M. spi-
cilegus from the western regions of Rostov Oblast, Russia to the steppes of neighbouring Ukraine”
(Lipkovich, 2009). The latter is clearly related to the area of Mariupol, where from the species was
first described as Mus sergii (Valkh, 1927; Zagorodniuk, Parkhomenko, 2018).

New key data. Over the past 20 years, the species has been found in many places where it was
absent before. In the west, the species was found in a number of localities of Transcarpathia (Bar-
kaszi, Zagorodniuk, 2018), in the lowland part of Bukovina (Smirnov, 2010), and in 1996-1998 in
several localities to the east of the Dnister River, in particular to north to the villages of Torske, Vor-
vulyntsi, and Yuryampil (O. Vikyrchak, pers. comm.). In Vinnytsia Oblast, in addition to the previ-
ously published data (Zagorodniuk, Berezovsky, 1994), 5 new locations of occurrence were found,
the northernmost of which is Korzhivka, Nemyrivsky Raion (November 2005: Matviychuk et al.,
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2015). In Cherkassy Oblast, the species was recorded in the Kaniv Reserve (Ruzhilenko, 2005), near
Myronivka (own data, October 2008). In Kyiv Oblast, the species was reported from Deremezna,
Obukhov Raion (February 2015, D. Komarovsky, pers. comm.). The species has also become com-
mon in Kharkiv Oblast and in the neighbouring areas of Belgorod Oblast, Russia (Tokarsky et al.,
2011), as well as in a number of new localities in Luhansk Oblast (Kondratenko, 1998; Zagorodniuk,
Kondratenko, 2001). The species has “recovered” in Rostov Oblast, Russia (Lipkovich, 2005; Mal-
tsev et al., 2018), including areas east of the Don. The easternmost records were reported from Mi-
gulinskaya, Millerovo, Kamensk-Shakhtinsky, Konstantinovsk, Ust-Donetsk, Rostov, Obukhovka
(G. Bakhtadze, S. Litvinenko, V. Stakheev, pers. comm.; Lipkovich, 2005). The model covering data
up to 2000-2010 (Tytar et al., 2019) explains sufficiently the range boundaries and the appearance
of new findings in the north. The new data (Fig. 6) correspond to range expansion and its alignment
by the density of records. The species has also re-appeared in the south, where it had not been re-
corded for a long time (Polishchuk, 2012).

Estimated pace of expansion. The northern boundary of distribution of M. spicilegus is clearly
biogeographic and it is determined by climatic factors that distinguish this species from a number of
other species considered, e.g. common voles or long-eared bats. The shift of this boundary to the
north and east takes place evenly around the entire perimeter: Fig. 6 shows how the boundary shifted
compared to data for 2002. We suggest that it is a range pulsation and assuming that the last wave of
expansion lasted 30 years (1990-2020), the estimated shift of the species’ range is 200 km to the east
and 100 km to the west. It equals to an expansion rate of 5-7 km per year to the east and 2-3 km per
year to the west. These estimates are similar to those for other species discussed in this paper.

Russian

Federation

Belarus

Poland

Romania

( o 1
o spicilegus range 2000 ‘ l?;, Black KR = tl.., $
5 . FE
arcihal records B
O marginal 1~<.w|ds 2000 sea \ ‘ 7o’ 100 km
@ records after 2000 s .’

Fig. 6. Distribution of Mus spicilegus in Eastern Europe: records before the end of 20th century within the main range
(O) and marginal records (QO) (Zagorodniuk, 2002); new data after 2000 marked by red circles (®).

Puc. 6. TTomupennst Mus spicilegus y Cxianiit €Bpomi: 3Haxinku 1o kiHng XX cT. B Mexax ocHoBHoro apeany () ta
kpaitosi 3uaxinku (Q) (Zagorodniuk, 2002); vosi masi micmst 2000 p. mo3HaueHo 4epBOHUM (®).
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Other species
Three additional polytypic complexes also demonstrate signs of expansions.

Superspecies Spalax zemni-giganteus (sensu lato). The key object is Spalax arenarius (sandy
mole rat) distributed in sand dunes of the Lower Dnipro and which has been considered as a derivate
of the Podolian mole rat with recognition of conspecificity of zemni = arenarius (Reshetnyk, 1939;
Tsemsh, 1941; Mezhzherin, Lashkova, 2013). We support a different view, namely a hypothesis on
the formation of a steppe faunal core in the Lower Dnipro area as a derivate of eastern steppe com-
plexes, particularly of North Caucasian, Dagestanian, and Trans-Volga steppes (Zagorodniuk, 1999).
Such a complex, the core of which was named Dnipro Endemic Group, DEG (Zagorodniuk, 2019),
comprises five strictly steppe species of mammals with a distribution restricted in the west by the
Dnipro River: Microtus socialis, Sylvaemus witherbyi, Spermophilus pygmaeus, Scirtopoda telum,
and Spalax arenarius. The last species is the only one considered here a distinct species, while the
others are subspecies of more eastern species. In case of the sandy mole rat, the eastern species
would be S. giganteus with which it forms a single group “giganteus” (Topachevsky, 1969; Korob-
chenko, Zagorodniuk, 2009). An important step in proving this hypothesis was the recent identifica-
tion of a subfossil specimen of Spalax from Askania Nova as S. arenarius (Zagorodniuk, 2019): this
fact is in favour of the secondary nature of the current restricted range of S. arenarius and its former-
ly wider eastward distribution in the Azov Region closer to S. giganteus.

Superspecies Sylvaemus sylvaticus (sensu lato). The species “Mus sylvaticus” (s. |.) had been
gradually divided for the past 100 years into four species (regarding the studied region), including
three “small” species from the group of small “wood” mice, i.e. Sylvaemus sylvaticus (s. str.)”,
S. uralensis (= microps), S. witherbyi (= arianus). The last of them has the most recent (since 1997)
and most complicated taxonomic history as well as a unique geographical range restricted by coastal
regions and the Lower Dnipro area (Zagorodniuk et al., 1997). Based on chorological data, the spe-
cies was included into the Steppe Faunal Core (Zagorodniuk, 1999), particularly to its central seg-
ment which also includes species of DEG (sensu Zagorodniuk, 2019). The uniqueness of the latter is
its most recent appearance in the region from the east. The other two species of “wood” mice, i.e.
Sylvaemus sylvaticus and S. uralensis have clearly unstable geographic ranges: the distribution pat-
tern of S. uralensis suggests an origin from two centres — a southwest (Carpathian-Balkan) and an
eastern (Caucasian and Trans-Volga). The range of S. sylvaticus (s. str.) also has unstable boundaries
that do not correspond to limits of biogeographic zones (somewhat similar to that of Neomys anoma-
lus and Terricola subterraneus). Thus, these two species are currently in the process of dispersal and
the zone of their sympatry is expected to increase further. In the same time, S. witherbyi is strictly
parapatric to S. sylvaticus (s. str.), which was noted earlier (Zagorodniuk et al., 1997 and others), i.e.
these two species are antagonistic.

Superspecies Capreolus capreolus (sensu lato). There are two hypotheses regarding the pres-
ence of Capreolus pygargus in the fauna of the Middle Dnipro Region: 1) expansion of the Siberian
roe deer into the range of the European roe deer from the Don Region, 2) C. capreolus s. I. is a tran-
sitional species having the ranges of western small forms (field type) and introduced eastern large
forms (Siberian roe deer) merged. We argue that the division of roe deer into two species is mostly
determined by economic interests, particularly by issues of evaluation of trophy antlers (Zagorod-
niuk, 2002 d). Even despite their quasi-specific status it is important to notice that the described by
A. Brauner (1915) Siberian roe deer specimens from the Samara forest exactly correspond to the
Siberian form based on the recognised morphological criteria (Zagorodniuk, 2002 d), which was also
confirmed by studies of mitochondrial and nuclear DNA (Danilkin et al., 2017). However, views on
such sporadic distribution of the species are incorrect. All of the studied samples of roe deer from
Luhansk Oblast and even so from the Donets Ridge (n = 12) turned out to be significantly larger than
specimens from the Middle Dnipro Region, Podillia, and western Ukraine and they do not overlap
by means of craniometrical characters and dimensions of antlers. Therefore, we suggest the presence
of a continuous strip of expansion of C. pygargus from the Don to the Dnipro River.

® Due to problems with using the name, a neotype of this form was designated in 1993 (Zagorodniuk, 1993).
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Discussion

Several mammal species demonstrate significant range dynamics. These are not only represen-
tatives of the macrofauna, which range dynamics can be substantially high (Sokur, 1961; Zagorod-
niuk, 2014), but also small mammals (Zagorodniuk, 2009 a; Barkaszi, 2018), even moles (Korob-
chenko, 2009). Reconstructions revealed significant changes of geographic ranges in such steppe
species as lemmings and ground squirrels. Rage dynamics were also revealed in forest-dwelling ro-
dents. Facts of expansion of the golden jackal were reported as well. Such expansions normally con-
cern species that have little common with the indigenous ones.

However, anthropogenic factors had their influence and expansions of numerous species that
were normally allopatric have started. Data on close species are often restricted to recent materials
and the absence of reliable criteria for their discrimination is a shag in analysis of old facts, speci-
mens, and descriptions. Therefore, every new reconstruction is of high value and can resolve key
issues in the triad of evolutionary relationships between close species such as issues of sym-
patry/allopatry, hybridisation/isolation, ecomorphology/competition (Zagorodniuk, 2011).

The fauna changes and its dynamics is a normal state. The concept of conservation of the past
manifested in ideas of the Red Data Book as well as the issues of invasive species manifested in
programmes to restrict their part in natural complexes should not be antipodes but supplement each
other and form a basis for biota monitoring programmes.

The analysis conducted in the paper showed a significant distribution of the phenomenon of ex-
pansion and that such expansions lead or should lead to further ecomorphological or biotopic differ-
entiation of close species. The main directions of expansion range from northeast to northwest,
which is determined by the presence of “donor centres” such as the Balkan-Pannonian region and the
North Caucasus. The velocity of current expansions of the considered here species vary from 30 to
150 km per decade, while the expansions themselves, obviously, are cyclical and related to climatic
events and they have already taken place at least in a part of cases.
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XAPAKTEPUCTHKA POTIB JIOCS (ALCES ALCES) 3 YKPATHH

Amnarouiii Boaox

Taspiticbkuil Oeporcasnuti azpomexnonociynuil ynigepcumem (Menimonons, Yxpaina)

Features of moose antlers (4lces alces) from Ukraine. — A. Volokh. — During research of moose antlers
from Ukraine, the following measurements were taken: coverage of the socket, circumference at a distance of
4 cm from the outer edge of the socket, length of each antler on the posterior curved side between the ends of
the most remote upper and lower sprouts, number of sprouts at each corner, length of each spindle on the back
side from the base to the end, circumference of each process in the middle, distance between the anterior proc-
esses, maximum distance between the longest branches in the middle part, distance between the rear branches,
width of the antler blade at the widest point. Given that in any population antlers of European adult moose are
typical, intermediate, and deer-like, their measurements were taken respectively. The first postnatal antlers of
moose from Ukraine reach 29.0 £+ 2.55 c¢m in length, having in its composition 1-2 processes with a maximum
width of 52.0-72.4 cm. The second antlers have 2—4 processes. The length of most of them (56.7 %) varies
within 10-20 cm. Three-year-old animals, in comparison with the two-year-old ones, increase by 2 times the
average length of the antler, by 1.8 times the width of the sockets and by 1.5 times the maximum antler width
(71-117.3 cm). The dimensional characteristics of antlers in young moose are characterized by a considerable
dynamics. The highest variation concerns the length of the processes, their number and circumference in the
middle part, as well as the coverage of the sockets. The length of adult antlers is 40.1-98.0 cm, the width of the
shovel is 6.0-24.2 c¢m, the girth of the trunk is 12.3-20.3 c¢m, and the maximum width is 72.3-146.2 cm. For a
mass of 6.92—11.14 kg they have a low trophy quality: 191.30-303.51 points, which is the result of the absence
of population management. A comparison of moose antlers from Ukraine with those from the south Russian
macro population showed that the latter prevail by most of the parameters. For instance, antlers from Ukraine
are 1.1 times smaller by circumference, blade width and total width and 1.5 smaller by length. The trophy qual-
ity of antlers from the southern regions of Russia is significantly higher (268.4 points) than that in moose from
Ukraine (234.4 points).

Key words: moose, antlers, measurement, trophy, assessment, conservation, Ukraine.
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Beryn

[Tompu cxnagHy €BOJIIOLIHHY OO Ta BUIYYEHHS B YKpaiHi 3HAYHOI KIJIBKOCT1 €BpONEHCHKOTO
nocs (odiniitao 3 1980 no 2016 pp. — nonay 16 tuc. ocodun: 2-TIT «MuUCIUBCTBOY), XapaKTepHuC-
THKA POTIB I[bOTO BEIMUYE3HOTO 32 PO3MipaMU CCABI € OBOJI CITA0KO BUBYCHUM MUTaHHSIM. HaBiTh
Hann cycign — Oinopycu (Kosmno, 1983) ta pocisuu (Tumodeesa, 1974; XepyBumos, 1969; ®@uino-
HOB, 1983; Manunkun, 1999; Hanunos, 2005; PoxkoB u np., 2001, 2009 — crnricok MokKHa MPOJIOB-
JKYBaTH), Kl MaJH Y CBOEMY PO3MOPSKEHHI 3HAUHY KUTBKICTh (PaKTHYHOTO MaTepiany, He TpHUi-
JISUTH JTOCHIJKEHHIO POTiB JIOCSI 0COONMMBOI yBar.

Jluire y nesikux 3 MoHorpadiii BUCBITICHO JMHAMIKY KUTBKOCTI BIPOCTKIB HA HUX Ta 00XBaTy
iX poserku 3 BikoM (f3aH, 1972; ®unonos, 1973). HaiiGinbu iHpOpMaTUBHUMU BUSBUIMCH PE3YJib-
TaTH IociipkeHHs oci ( n > 500) i3 MockoBcebkoi 1 TambOoBcbkoi obnacteit (XepyBumos, 1969), y
SIKOMY MOJKHA 3HAaWTH JIaHI MPO TOBXXWHY, pPO3Bal POTiB Ta Hebarato iHMMX NaHWX. BimomocTi 3
JAHOTO MHUTaHHA BiAcyTHI (€BTymeBchkuit, 2012) abo myxe c1abKo PO3KPHTI 1 B IHIINX YKPaiHCH-
kux BuaaHHsax (Bomox, 2016).

Mix iHIIMM, BpaXOBYIOUHM BEJIHKY LIHHICTB JOCH, SIK 00’ €KTa Tpo(heHHOro MoJIOBaHHS CBITOBO-
ro 3HaY€HHsI, O MOHITOPUHTY HOTo pOriB mpel’ sBIA0Th ocoOnuBi BuMmoru (Panaees, Hukomnbckas,
1983; Jema, Uepenenun, 2005), siki He BiZjoMi OiBIIOCTI HAIIMX 300JI0TiB. TOMY MU MOCTaBHIIH 3a
METY JAOCHITUTH POTH Jocs i3 YKpaiHu, BAKOPUCTOBYIOUH Cy4acHi METOMU.
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Marepiaa Ta MmeToan

Marepianom Ais JOCHIIPKEHHS CTAIU pord Jiocs (n = 52) i3 3amopi3pkoi, JJHIIpOneTpoBCHKOi,
[MonraBcrkoi, KuiBcbkoi, JIbBiBchKkoi, JIyrancekoi i UepHiriBcbkoi obiactei.

[Ipu iX BUMIpIOBaHHI MU YacTKOBO 00 €IHANIM 2 ICHYIOYl METOJIUKHU: CHCTeMy MiXHapoHOT
panu 3 momoBaHHA 1 30epexenns nuauHu «Council for Game and Wildlife Conservation» (CIC) i
amepukaHchKy cuctemy «Safari Club Internationaly (SCI).

[epra 6inpmn momupeHa B KpaiHax €Bponu i, OCKUTBKY BOHA Oyia 3aTBepaxkeHa B 1952 p. y
Manpuni, ii e Ha3UBarOTh MaJpUACHKOI0. 3rigHo 3 BuMoramu CIC, 10 OLiHIOBaHHS JOIMYCKAKOThCS
nume Tpodei, 3100yTi momoBaHEAM, ToAi K cucteMa SCI mo3BoIsie oriHIoBaTH Tpodei, sIKi BigHO-
CATBCS IO TBapHH, 3aruOJIMX BiJ HaMaJy XW>KakiB, BiJ 3iITKHEHHS 3 aBTOMOOLIEM, TOMEPIIUX 3 HEBi-
JOMUX MPHYUH a00 B3araji Npua0aHuX y 1HIINX JrOneH.

He Baarounce B 0COOIMBOCTI KOKHOT 3 HUX, SIKI MOXHA 3’CyBaTH y BiMOBIIHUX BUJAHHSX, 3a-
3HAYMMO, 10 OCHOBHI HAIlll JOCHIJXKEHHS MPUIAIY Ha HEBJAINH Yac, KOJU yKpaiHChKi YIpylOBaH-
HS JTOCS 3HaXOAWINCH y (asi mempecii i moroBaHHSA Ha HHOro Oyio 3aboponeHo. Tomy moBenocs
MIPSTH POTH, SIKi BaJSUTUCh Y TMiJIBajaX, MPUKpAIIAIN iHTEp €pH Kade TOoIIo 1 JIMIIe OKpeMi 3HaXo-
IWJINCh Y My3eHHHMX KOJEKIisX. [Hoji BOHM HOCHWIIM CIiJM BiATHHAHHS Bi 4depera COKHPOIO abo
BiINMMIIOBaHHS. Y OIIBIIOCTI BUMAAKIB POryd OyJiM >KOPCTKO MPUKPIMJICHI IO JOWIOK, BiJ SKHX iX
OyJI0 HEMOXXJIMBO BiuenuTd. ToMy MOBHOIIHHY TpodelHy OLiHKY OLTBIIOCTI 3 HUX HaM MPOBECTH
He BJaJocd, aje, 3BaXKalo4d Ha JOLUIBHICTh OpraHizallii eJleMEeHTapHOrO MOHITOPHHIY POTiB JIOCH,
MU B3sUTH 32 OCHOBY BUMIipIOBAaHHSI JOBOJII TOMITHI Ta BiloMi 03Haku (puc. 1):

1) o6xBaT po3eTku pory; 2) o0xBaT pory (cToBOypa) Ha BifcTaHi 4 CM BiJl 30BHILIIHBOTO KPAar) PO3ETKH;
3) IOBXKMHA KOKHOTO POTY TIO 3aJHiil BUTHYTIH CTOPOHI MK KIHIISIMH HaHOIIbII BiIaJICHUX BEPXHBOTO
Ta HWKHBOTO BIJIPOCTKIB (MMaCUHKIB); 4) BiAcTaHb (pO3Max) MiX MEepeJHIMH BiIPOCTKAMH; 5) MaKCUMallb-
HUl po3mMax abo BificTaHb MK HAiIOBIIMMHM BiIPOCTKAMH y CEepelHiil YacThHi; 6) BiZICTaHb MK 3aHIMU
BiZIPOCTKaMHU; 7) JOBXKHHA KOXKHOTO BIIPOCTKY IO 3aJHill CTOPOHI — BiJl OCHOBU A0 KiHILS; §) IIMPHHA
JIOTIATH Y HAWMIMPIIOMY Miciii; 9) 00XBaTH BEpXHIii Ta HIKHIM — JIMIIE HA OJCHENMOAIOHMX porax, a Ta-
KO KUIBKICTh BiJPOCTKIB Ha KOXKHOMY PO3i Ta 00XBAT KOXKHOI'O 3 HUX Y CEpeAHil JacTuHi.

BumiproBaHHSI 31iHICHIOBAIN METAJIIEBOIO MIpPHOIO CTPIUKOIO, SIKY MIIHO IPHUTHCKYBAJIH JI0 TO-
BepxHi poris. JIumre mij yac BUMipIOBaHHS BiJCTaHEell MK IepeAHIMH, cepelHIMHU Ta 3aJHIMH Biapo-
CTKaMU 11 yTpUMYBaJIH y HATSATHYTOMY HON0oXKeHHi. OCKUTbKY HalfuacTille JOCIiAHUKAM JOBOIUTHCS
MaTH CIIpaBy 31 CKHHYTHMH POTaMH, IS IOTEHIIIHOI peKOHCTPYKMii, 32 HAasIBHOCTI POTiB JOCS 3
YepernomM, JIOIITLHO MTPOBECTH BUMIPIOBAHHS MIXK BHYTPITHIMHA CTOPOHAMH PO3ETOK (pHC. 2).

a b

Puc. 1. Cxema BUMIpIOBaHHS THIIOBUX (@) Ta ojieHeNofi0HHX (b) poriB j1ocs.

Fig. 1. The scheme of measurements of typical (a) and deer-like (b) antlers of the moose.
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Puc. 2. BumiproBaHHs BiICTaHi Mi’K pO3eTKaMH POTiB A0pOCioro (a) Ta Mosoaoro (b) JIociB.

Fig. 2. Measurement of the distance between the sockets of antlers in adult (@) and young (b) moose.

Tabnums 1. XapakTepucTuka poris Jocs i3 Ykpainu y Bini ~1,5 poku

Table 1. Characteristics of antlers of the moose from Ukraine in the age of ~1.5 years

O3Haku ‘ n ‘ M+m ‘ Min ‘ Max ‘ Std. Dev. Coef. Var.
JoBxxuHa pory, cMm 8 29,0 £ 2,55 21,6 434 7,22 24,87
OO0xBar po3eTKH, CM 6 10,5+ 1,47 8,0 17,5 3,61 34,29
Oo6xBar pory, cM 4 11,7+ 2,81 7,2 19,9 5,63 48,33
KinpKicTh BiIPOCTKIB 8 1,4+0,18 1,0 2,0 0,52 37,64
JloBXHHA BiPOCTKIB, CM 4 155+2,78 8,4 21,6 5,56 35,95
MaxkcuManpHIH po3Max, cM 4 60,1 +4,35 52,0 72,4 8,70 14,47

VY pOMY BHIQJIKY JOCHTH Ba)KJIMBO BCTAHOBHUTH BiK TBAPHHH, IO MOXKHA 3POOHTH 32 JOIOMO-
rOI0 Pi3HUX METOJIIB, OTJIAJ SIKUX HaBeldeHo y moHorpadii I'. O. Kneseszans (2007). Lle no3Bonauts
OTPUMATH KiJIbKa JIOTIOMDKHUX TapaMeTpiB, SKUMH € BiJICTaHI MK MEPEIHIMH, CePEeTHIMU Ta 3a/Hi-
MU BiZJpOCTKaMH IPABOTO Ta JIBOrO poriB. | xo4a mi maHi He OyayTh TOYHUMH, SIK TOKA3yIOTh HAIIi
PO3paxyHKH, iX MO>KHA BIEBHEHO BUKOPHCTOBYBATH Y MOHITOPHHIOBUX JOCIIKECHHSIX.

BaxmiBrM MOKa3HUKOM € Maca Mapy PoriB 3 YepernoM ado KOXKHOTO 3 HUX OKPEMO, X04a IpHU
IIpOBEICHHI TpoheHHUX NOCHIKEHb, HA BiAMIHY BiJl IHIIUX POAMHU OJECHEBHUX (KO3yJIsl, OJCHb Oia-
TOPOJHUIA), HOTO HE BUKOPHCTOBYIOTb.

Pe3yabTaTu Ta iX 00roBopeHHs

[Tepmi poru y jocs, ki MarOTh GopMy 3JIeTKa BUTHYTHX CITHIb, 3’ SBJISIOTHCS y CaMIIiB B TIep-
M ik IXHBOTO KUTTS. [X PO3BUTOK 3aKiHUYETHCS HA MOYATKY OCEHI HACTYIHOTO POKY, KOJIU TBa-
pHUHaM BUIOBHIOEThCS 14—16 micsimiB. B Ykpaini ix moxuna csrae 21,6-43,4 cM 3a He3HAYHOI MiH-
nuBocTi (Tadu. 1). Ile cBimYuTh MPO MOTEHIIHO 3HAYHY 010JI0TiUuHY (PYHKI[IOHAIBHICTH Ta BHCOKI
TpoQerHi SIKOCTI POTiB JIOCA y MICISAX HAIIUX gociimkeHs. B JlaTeii y 46 % ocoOWH y mbOMY Bimi
JnoBxkuHa poriB craHouna 5—7 cM (IIpuenutuc, 1975). Ilpuunnu uporo sBuma Hepimomi. Hepiako
eI pord, OKPiM OCHOBHOTO CTPHIKHS, Ha OJTHOMY 3 HUX a00 Ha 000X MaloTh IIIE OJIUH ITACHHOK,
JIOBXKHUHOIO 8,2—15,7 cMm.

[Micnst iX ckumaHHs, sKe Ha MiBIHI YKpaiHu BinOyBaetbecs 3 8 rpynss mo 20 ciuns (Bomox,
2016), y Jocs €BpOIMEHCHKOTO Y Billi ~2,5 POKHU 3’SBISIFOTBCS APYTi POTH. Y MICISX HAIIMX JOCHi-
JOKeHb BOHM MajH BiJl 2 110 4 BigpocTtkiB (puc. 3). I3 3a3Hauenux Biapoctkis 4 (10,8 %) manu noB-
*uHy Bix 2,5,0 mo 10,0 cm; 21 (56,8 %) — Big 10,1 mo 20,0; 7 (18,9 %) — Bixg 20,1 mo 30,0 ta
5 (13,5 %) — Bin 30,1 mo 36,2 cm.

VY 3BipiB TPUPIYHOTO BiKYy, B MOPIBHAHHI 3 IBOPIYHUMH, YIBiUi 301IBIIY€ETHCS CEPEIHS TOBKHHA
pory, B 1,8 — 00xBat po3eToK i B 1,5 pazu — MakcUMaJbHUH po3Max poris (Tadm. 2).
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Puc. 3. Bursag poris Jo-
¢y Bill ~2,5 pokwy;

a—f— BapiaHTH POTiB.
Fig. 3. Variants of antler

of the moose in the age of
~2.5 years.

He3anexxHo Bi MOJanbIIoro iX po3BUTKY, APYTi POTH 3aBXKAX MAIOTh «TI/UIACTHID BUTIIAL 1 Hi-
KOJIM He MaroTh Jionatu (puc. 3, a—f). Bizomuii BUnanox, KoJm y 0HOTO MOJIOJOTO Jiocs Oiis TiBoi
PO3ETKH BUPIC HEBEIMKHIA BiIPOCTOK NOBXUHOKO 3,1 cM (puc. 3 b), skwuii 3a GOPMOIO 1 po3TalTyBaH-
HSIM HarajayBaB HeIOPO3BMHEHUN HAIOUYHUI B1IPOCTOK OJIATOPOAHOTO OJICHSI.

Cynsuu 3 BeTMYMHM Koe(illieHTa Bapiaii, po3MipHI XapaKTepUCTUKHA POTIB Yy MOJIOJUX JIOCIB
BiJIPI3HAIOTHCS 3HAYHOIO TUHAMIYHICTIO. Y 3BIpiB TAKOTO BiKy HaOLIbIIAa BEMTUYUHA X MiHJIMBOCTI
CTOCYETBHCSI TOBXKUHH BiIPOCTKIB, iX 00XBaTy B CepemHil YAaCTHHI Ta KITBKOCTi, a TaKOX OOXBaTy
pO3eToK, mo Big3HavatoTh i iHmn (Tumodeepa, 1974; dwtonos, 1983). IHII NOKa3HUKH TAaKOX HE
BiJIPI3HAIOTHCS CTA0UIBHICTIO, IO XapaKTEPHO IS TBAPHH B IIEPiOAN IHTEHCHBHOTO POCTY.

BBaxkaeThcs, 1110 1MOSBa NEPIIUX POTIB Y JOCS € CBIIYCHHSM JOCATHEHHS CaMlieM CTaTeBoi 3pi-
JocTi. 3 poKaMu iX po3Mip 3pocTae i y Billi TOHaT 4 POKU y TBApPUH PO3BUBAIOTHCS THUIIOBI POTH, IO
MaroTh (OpMy TOPU3OHTAIBHO PO3TAIIOBAHOI «IonaTw». Aje Tak OyBae He 3aBxau. JloTenep BcTa-
HOBJICHO, IO Yy OyJb-sIKii MOIMMyJALii pOTH €BPONEHCHKUX JOPOCIHMX JIOCIB OyBarOTh THIIOBUMH,
MPOMIXXHHUMH 1 OJIeHenoJIOHUMU (pHcC. 4).

TumoBi poru MarTh 100pe MOMITHY CIUIOIIEHY YaCTHHY — «JIOTATY», BijI SIKOT BIXOJUTH pi3HA
KUTBKICTh BIIPOCTKIB. Y pOTiB MPOMIXKHOI (popMH JomaTa MPUCYTHS, ajie 1i po3MipHu He3HAaUYHI, HATO-
MICTh BiAPOCTKM MaIOTh 3HAuHy NOBXHUHY. OneHenofiOHi poru He MaroTh JIONATH B3aram i came
BOHH JIOMIHYIOTh B €BPONEHCHKUX monyJisimisix. Hanpuknan, y JInutei y 1967—1975 pp. (n = 341 map)
iX yactka cknazaana 44,6 %, tunoBoi popmu — 27,7 %, npomixkuaoi — 25 %, a 2,7 % manu moTBop-

Huii Bursin (baneitmmc, bioysma, 1982).
( 4 d
e v

Puc. 4. PizHOBUAHM POTiB JIOCS: @ — THUIOBI, b — MPOMIXHI, ¢ — OJICHENOAiI0H], d — aCUMETPUYHi.

Fig. 4. Variants of moose antlers: a — typical, b — intermediate, c — deer-like, d — asymmetric.
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AJie He Bce TaK MPOCTO, OCKIJIBKH 1HOMI OJUH PIr MOXE MaTH THIIOBY (OpPMY — 3 «JIOTATOIO»
abo MPOMIXHY, a IHIINA Moke OyTH oneHsuenonioHuM (puc. 4, 2). Bigomi ii iHIIi BapiaHTH (Hampu-
KJIaJ1, TipaBa JionaTa CyIijbHa, JIiBa — pO3/iJieHa Ha 2 YaCTUHH: BEJIMKY Ta Majly), KOJIU HaBiTh BH-
MIPSTH POTH JIOCsSI OyBa€e JOCUTh CKIIaJaHO. BpaxoBytouu, 1o B YKpaiHi OBHOIIHHI BUCTaBKH MHC-
JIUBCHKUX TpodeiB JaBHO HE MPOBOJATHCS, 0€3 pillleHHs CreliadbHOI KOMICii BIAHECTH AOCHTITHUKY
OJTHOOCIOHO TaKi €K3eMIUISPU JI0 MEBHOI KaTeropii MOCHUTh CKiamHo. Tak, 3a KarajJoroM BHCTaBKH
[pubanridicekux kpain (1978-1979 pp.) 60 % porie xocs (n = 172) BITHOCHIUCS 10 OJECHEMOMi0-
HUX, a Ha JYMKY OKpPEMHUX MHUCIMBCTBO3HaBLIB (Mumtotul, OpHTc, 1982) ix O6yno aume 20 %: npu-
yomy i3 Ectonii — 26,5 % (n = 94), i3 Jlateii — 13,4 % (n = 67) Ta i3 JlutBu — 0 % (n = 11).

Ha Aunscui, y crapux ocobus (Bikom 12—17 pokiB) Maca poriB 3MEHITyBaiacs, a BiICOTOK JIO-
CiB, 1[0 MPOSIBJISIIOTH BIIMIHHOCTI B CTPYKTYpPHHUX XapaKTePUCTUKAX MK MPABUMH 1 JTIBUMHU POTaMH,
OyB BEJIHMKHM: 32 JOBXUHOIO JIOTIATH BiH CTaHOBHB 92 %, 3a 1i mmpuHOI0 — 86,9 %), 32 KIJIBKICTIO
BigpocTKiB — 75,3 % i 3a o6xBatoM poriB — 56,5 % (n = 1501 map poris; Bowyer et al., 2001).

3a HaBeJEHHMH MartepiajJaMH, POTH JIOCIB 3 YKpaiHM MaroTh HEBHCOKY TPOQeHHY SKiCTh
(Tabun. 3), mpo MmO CBiMYATh: iX Maja JOBKHHA Ta HE3HAYHA IIMPHHA JIOMATH, BIAMOBITHO — MaJa
Maca Ta iHIIi MOKa3HUKU. J{nsg nopiBHsHHS, y JIUTBI (MakcuMyM) Maca poriB CTaHOBMIA 15 Kr, 10B-
xwuHa 118 cM, mmpuHa momatin — 30 cM, a KUTBKICTH BipocTKiB Ha 1 po3i — 16 (baneiimmuc, birys-
Ma, 1982). HatomicTh yKpaiHCBKI JIOCI € OMU3bKHMU JI0 MPEACTABHUKIB MPUOANTIHCHKOI MOMyJIAIT
3a 00XBaTOM CTOBOYpa pPOry Ta 3a yciMa po3MaxaMu.

Tabnuig 2. XapakTeprcTHKa POTiB Jocs i3 YKpaiHu y Bimi ~2,5 poku
Table 2. Characteristics of antlers of the moose from Ukraine in the age of ~ 2.5 years

O3Haku ‘ n I M+m ‘ Min | Max | Std. dev. ‘ Coef. var.
JoBxuHa pory, cM 12 56,6 + 3,27 36,5 70,0 11,34 20,05
O0XBaT po3eTKH, CM 12 18,3+ 1,35 10,0 22,1 4,68 25,56
Oo6xBar cToBOypa pory, cM 7 14,2 £ 0,52 12,3 16,9 1,39 9,76
KinpkicTb BiipocTKiB Ha 1 po3i 15 2,9+0,15 2,0 4,0 0,59 20,24
JloBxkHHa BiIPOCTKIB, CM 37 18,0 £ 1,34 2,6 36,2 8,17 45,32
OO0xBar BiIPOCTKIB, CM 37 8,6 + 0,49 32 16,5 2,95 34,36
[epenniit po3max, cMm 7 51,9 £3,02 39,5 64,8 8,00 15,41
CepenHiii po3max, cM 7 88,7 + 6,46 71,0 117,3 17,10 19,29
3aHiil po3max, cM 5 71,3 £5,39 56,7 88,4 12,05 16,90

Tabnuis 3. XapakTepucTHKa POTiB JOPOCIHUX JIOCIB i3 YKpaiHu

Table 3. Characteristics of antlers of adult moose from Ukraine

O3Haku ‘ n | M+m ‘ Min | Max ‘ Std. dev. ‘ Coef. var.
Maca napu poris, Kr 7 8,76 £ 0,55 6,92 11,14 1,46 16,65
Maca 1 pory, kr 26 3,97 £0,25 2,25 7,01 1,30 32,69
JoBxuHa pory, cMm 32 70,3 + 3,14 40,1 98,0 17,75 25,24
OO6XBaT pO3eTKH, CM 31 22,9 +0,97 13,4 32,5 5,41 23,63
Oo0xBar cToBOypa pory, cM 27 15,8 +£0,53 12,3 20,3 2,76 17,50
[upuna sonaru, cMm 30 15,5+ 0,84 6,0 24,2 4,63 29,84
KinmpkicTs BigpocTkiB Ha 1 po3i 35 5,6 +£0,27 2,0 9,0 1,61 28,97
JloBxHHA BiIPOCTKIB 184 19,5 + 0,69 2,6 48,8 9,39 48,19
OO0xBar BiIPOCTKIB, CM 166 9,1+0,15 5,2 18,7 1,98 21,79
Iepenniit po3max, cMm 18 55,4 +4,59 26,0 98,6 19,46 35,15
CepenHiii po3mMax, cM 16 105,8 £4,99 72,3 146,2 19,97 18,87
3anHiil po3max, cM 18 75,6 + 4,67 43,8 115,0 19,83 26,22

Tpodeiina ouinka, 6amu 18 234,36 + 8,01 191,30 303,51 14,50 33,99
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Puc. 5. Burisag Tpodeiinux poris jocs i3 Ykpainn: a — JIbBiBcbka, b — Jlyranceka, ¢ — KuiBcbka oGuacTi.
Fig. 5. Trophy antlers of the moose from Ukraine: a — Lviv Oblast, 5 — Luhansk Oblast, ¢ — Kyiv Oblast.

BpaxoByrouu, 1o OuTbLIICTh 3 HABEACHUX MOKA3HMKIB KOPETIOE 3 BIKOM — JOBXHHA (I =
0,814), maca (r = 0,741), obxBat croBOypa (r = 0,878), KimbKicTh BiZIpocTKiB (r = 0,752) Ta po3max
(r = 0,755) (baneitmuc, baysma, 1982), npUunHOIO ILOTO €, CKOPINI 332 BCE, HE3HAYHUHN BIK HAITHX
tBapuH. Orysag yepeniB (n = 18) 3 Ykpainu nokasas, 10 OUIbIIICTh iX Hajexana ocoOMHaM, BiK
SKUX KOJNMBaBCs BiJ 2 10 6 pokiB. Jocnimkenns, nposeaeHi B 1980-x pokax y JlaTsii, mokasainu, mo
3a JOCSATHEHHS 8-pIYHOTO BIKYy y CaMIIiB, SKi HaBiTh B FOHOCTI MaJld HEBEJHKI POTH, MOXKYTh Cop-
MyBatucs JonaTtd. Taki Oynu Big3HaueHi y 60 % OukiB ([Ipuenutuc, 1975). Ha Anscui, ne memka-
IOTh JIOCI 3 HaHOIIBIINMH Yy CBiTI poramu, iX picT TpuBas 10 7—11 pokiB (n = 1501) 3a perpeciero:

Y =-49,94 + 14,30X - 0,76X’; R* = 0,60, P < 0,001 (Stewart et al., 2000).

ITpoBeneHi BUMipIOBaHHS i PO3PaXyHKH ITOKA3aJH IIUIKOM 33J0BUIBHY SIKICTh YKpPaiHCBKUX JIO-
CIB SIK OTCHIIHHUX 00 €KTiB TpodeitHoro momoBanHs. 13 18 map poris, skuM MOXHA AaTH Tpodeii-
HY OLIHKY, I’aTh (250,0-272,1 6aniB) nmpereHayBanu Ha OPOH30Bi, a ABO€ iHIIUX — i3 JIbBIBCHKOI
(289,0) Ta Kuicekoi 06m1. (303,5 6aniB) — Ha cpiOHI Memani (puc. 5). Ane pe3yiapTaT Mir OyTu
Kpamnm, 00 3BipiB T0OYJIH IIe 10 MKy PO3BUTKY POTiB.

Panime poru mopocnux nociB i3 Ykpainu (Ta0u. 3) 3a OiIbIIICTIO MOKA3HUKIB HE BIJPI3HSITUCS
BiJl TAaKMX 3 IIEHTpaJbHUX paioHiB Pocii (XepyBumoB, 1969). Binbm Toro, BOHM HaBIiTh ACHIO Tepe-
BEpILyBaJIM OCTaHHIX 32 CEpeJHIMU MOKAa3HUKAMHU JOBXKHHHU 1 po3Mmaxy. Lle i He TUBHO, OCKUIBKH
(opMyBaHHS YKpaiHCHKHUX OIS BiAOyBamocs B Mpolieci Mirparii 3BipiB 3 IpUKOPAOHHUX 00-
nactei Bimopycii Ta Pocii (bonaenkos, 1975). Tomy, He3BaXkaroum Ha JISSKYy CBOEPIIHICTH 3BipiB,
00yMOBIICHY BiIIMIHHOCTSIMH B €KOJIOTIYHUX YMOBAaX, FTCHETHYHO BOHH Iyxe Onu3bKi. IIpo me Takox
CBIJIYaTh PE3yNbTaTH CHEIIAbHUX J0CHipKkeHb MiToxoHapianeHoi JJTHK (Janunkun, 1999).

OpHak, HaIMipHEe BUITyYeHHs TBapuH BifOyBajiocs i y cycianiii Pocii, mo mpusBeno 10 ckopo-
YEHHS YUCENIbHOCTI Ta 3MEHIIEHHSIM MOTOKY MIrpaHTiB. Pa3oM 3 HErpaMOTHHM YIpPaBIiHHIM pecyp-
caMu JIocs B YKpaiHi IIe TaKoK CHPHUSIIO HEYXHIPHOMY 3HIDKEHHIO HOTO YHCENBFHOCTI B YCIX IPUPO-
IHHX 30HaX. Tpeba 3ayBakKuTH, MO0 MaKCUMAaJbHY KiJIBKICT JIOCIB B YKpaini (n = 5047) 3100yT0 B
1973 1 1974 poxax, KOJIU HaIlli HOMYJISLIT JOCATIIH MKy CBOTO PO3BUTKY.

[icns mporo i Hagami MPOBOAMIOCS HEOOTPYHTOBAHO 3HAYHE BIUIYUCHHS TBapHH, SIKC TIEPCBH-
nryBasio piunuit npupict. Hempumyctumo 6araro 3BipiB (n = 9719) Binctpinsanu y 1982-1990 pp. mix
yac BukoHaHHs «[IpogoBonbyoi nporpamu CPCPy». Binbiie Toro, icHyro4i Ha TO# 4ac peKoMeHaaIlii
(bakTHYHO 3a00POHSITM BWIIYYEHHS MOJIOAMX OCOOWH, IO € OCHOBOK ONTHMAJIBHOTO YIPaBJIiHHS
YIPYHOBaHHSAMH JUKUX 1 CBIICBKUX TBapHH y CBITI.

HeratuBHuii BIUIMB Ha BIKOBO-CTAaTEBY CTPYKTYPY MOIYJIALIH JIOCS TOMIOBAHHS, CIIPSIMOBAHOTO
Ha BIJIYYCHHS HAWOUIbIIMX OCOOMH, € BimomuM (akrom (€BrymeBcbkuid, 2012). [IpakTnyno Bci
TBapWHM, SKi JOCSIIIN JOPOCIOTO BiKy 1 OyJM BHSBIEHI MHUCIHUBIIIMH, IiUISATaTN 00OB’SI3KOBOMY
BincTpiny. HaToMicTh, TensATa, sIKi Mics MbOTO CTaJld CUPOTAMH (3 yciMa IMOAaIbIIUMHU HEraTUBHH-
MU HacJliIKaMH), Manu OyTn 30epekeHi 3 Hajliero Ha TXHE 3pocTaHHS y MailOyTHeoMy. Bee 1e mpu-
BEJIO J0 CYTTE€BOTO OMOJIOJKEHHS BCiX HOr0 yrpymnoBaHsb i, BIAOBIAHO, O 3MEHILICHHS MacH pOriB,
X MOBXWHH, 00XBaTy CTOBOypa TOIIO. Y MOJaNbIIi POKH yIPYHNOBaHHS JIOCS BHKOPHCTOBYBAIH B
VYxpaiHi JumIe 11 OTpUMaHHS SKICHOTO M’sca, 1 TOMY YNPaBIiHHS HAMH BHUTJIIAJO K BUTyYESHHS
6e3 BpaxyBaHHS CTaTEBO-BIKOBOI CTPYKTYPH 1 MPOCTOPOBOTO PO3MOALILY OCOOHH.
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[Ipu mopiBHSIHHI PO3MIpIB POTiB YKPaiHCHKUX JIOCIB 3 TAKUMH 3 MIBJICHHOT MaKpOMOITYJIAIIl 3
PO (Poxkos u ap., 2009), 3’sicyBanocs, 0 APYTi CyTTEBO MEPEBAKAOTH 32 OUIBINICTIO MOKA3HUKIB.
Tak, 32 00XBaTOM POTiB, NIMPUHOIO JIOTIATH 1 pO3BAIIOM BOHU OiJIbII, HIXK y TBApHH 3 YKpainy, B 1,1,
a 3a noBxuHO — B 1,5 pasiB. [{yxe 3HaunuM (34 6anu) BUSBUIOCS NEPEBHICHHS CEPEIHBOI TPO-
(heitHOI OLIIHKK pOTiB i3 MiBACHHUX paiioHiB Pociiicekoi denepartii (268,4 OaniB) Hax BiAMOBIIHOO

OIIIHKOIO 151 JIOCiB 3 YKpainu (234,4).

BucHoBxku

1. [eprmi Bim HAPOIKEHHS POTH JIocs i3 YKpainu csararoth 29,0 = 2,55 cM y TOBXHHY, MAIOTh Y
cBoemy ckinani 1,4 + 0,18 nacuHKiB 32 MakcUMaIIbHOTO po3maxy 60,1 £ 4,35 cm.

2. Apyri poru MaroTh 2,9 =+ 0,15 Bimpoctku. JJoBxkuHa 011pmO0CTi 3 HUX (56,7 %) KONMUBAETHCS Y
Mexxax 10-20 cM. Y 3BipiB TpHPIYHOTO BIKY, B MOPIBHSIHHI 3 ABOPIYHUMH, B 2 pa3d 30UIBIIYETHCS
cepe/Hsl JOBXKUHa pory, B 1,8 — o0xBaT po3eTok i B 1,5 pa3su — MakCUMalbHUI pPO3Max poOriB.

3. Poru popociux nociB i3 YkpaiHu MaloTh HEBUCOKY TpodelHy skictb: 234,36 = 8,01 (191,30—
303,51) 6aniB mpo 110 CBigYaTh: iX Maja AOBXKHHA, HE3HAYHA IIMPUHA JIOMATH, Malla Maca Ta 1HIINX
MOKAa3HUKIB. [I[pHYMHOIO ITHOTO € MOJIOJICTh CaMITiB JIOCS, SIKi HE TIO’KUBAIOTH JI0 ONITUMAIILHOTO BiKY
(6-8 poKiB) uepe3 BiACYTHICTh YIPABIiHHS HOTO YIPyITOBaHHIMH.
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SPECTRAL ANALYSIS OF THE FUR OF DIFFERENT COLOUR PHASES
OF SCIURUS VULGARIS: EVIDENCE FOR ADAPTIVE COLOURATION

Yulia Zizda

Uzhhorod National University (Uzhhorod, Ukraine)

Spectral analysis of the fur of different colour phases of Sciurus vulgaris: evidence for adaptive colour-
ation. — Yu. Zizda. — The red squirrel (Sciurus vulgaris L.) is one of the most variable mammals by its coat
colouration, which allows to distinguish up to 40 subspecies. The distribution of four different subspecies in the
region of the Eastern Carpathians, including Poland and Ukraine, based on coat colouration is described in lit-
erature sources. The accordance of colour phases to subspecies can be determined only if to place them in a row
of individuals having similar colouration. Thus, in this paper, we present the results of research on two forms of
the red squirrel having different coat colouration typical for Ukraine (light, or orange-red and dark, or black-
brown). The aim of the study was to describe the colour phases of the red squirrel by means of spectral analysis
and digital ratios of the fur pigmentation (melanin). In order to achieve this goal, we measured the dependence
of the light diffuse reflection on fur samples established with the help of standard chemical methods (using al-
kali, NaOH in different concentration levels). To conduct the research, fur samples of dark specimens (black,
dark brown squirrels) were taken from the Zoological Museum of Uzhhorod National University, while speci-
mens of the light phase (red, orange squirrels) were taken from the Zoological Museum of Ivan Franko Lviv
National University. In total, 30 individuals were investigated. According to the rules of light reflection and its
differentiation into colours, we expected to obtain distribution curves in the range from 400 to 560-800 nm. In
the light forms, the diffusion reflection curve was expected to rise at 560 nm and at 610 nm in the red. With the
darkening of the fur, the increase in diffusion reflection should have approached the infrared region of 800 nm.
However, according to the obtained results, the reflection spectra for the dark individuals showed much less de-
viation of the curve’s right side than the spectra for most of the red individuals. However, orange samples with
the similar deviations of the spectra right side were also observed among the black samples. There was no clear
distribution among different colour phases of the squirrel regarding fur colouration intensity. At the same time,
it is obvious that different pigments influence the darkness of the squirrel’s coat patterns. This fact may indicate
the adaptive nature of colour in different colour phases.

Key words: squirrel, colour form, spectral analysis, coat coloration.
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Introduction

Analysis of mammal skulls and fur, which are especially variable by the phenotype and located
in collections of zoological museums, helps to resolve issues of species variability, including their
colouration. The coat coloration is very important for the adaptation of animals to the particular con-
ditions of their habitats (Ortolani, 1999; Caro, 2005, 2013).

The European red squirrel (Sciurus vulgaris L.) is one of the most variable mammals by its fur
coloration that allows describing about 40 subspecies (Tonkin, 1983; Lurz et al., 2005). In the East-
ern Carpathians and across Ukraine and Poland four subspecies were described based on their fur
colouration (Tatarinov, 1956; Zawidzka, 1958; Sidorowicz, 1958, 1971).

The individual colouration polymorphism in the red squirrel is an adaptation and depends on
environment conditions of the habitat and the species’ adaptation (Wauters et al., 2004; Fratto,
Davis, 2011; Zizda, 2016). Conformity of colour phases to subspecies can be determined only if they
are placed in one row of individuals with close coloration (Kiris, 1973). Four different phases of the
red squirrel can be established in Ukraine: orange, which can be confined to S. v. vulgaris or S. v.
varius, red, which corresponds to S. v. kessleri, brown, confined to S. v. fuscoater, and black, which
was described as S. v. carpathicus. In the Ukrainian Carpathians and in the Transcarpathian region,
at least three colour phases occur, which are distributed in different altitudinal zones and they usu-
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ally co-occur only in urban environments. This allows to conduct a research similar to that by
I. Kiris on a smaller but sufficient sample from a smaller study area.

In this paper, we studied two phases of the red squirrel having different coat patterns, typical
for Ukraine. There are some differences in the distribution of colour phases in the nature and urban
areas thus the description of these phases are rather rough (see Table 1).

Using spectral analysis methods in studies of coloration patterns to investigate adaptability to
environmental conditions is known in amphibians and reptiles (Norris, Lowe, 1964). The intensity of
fur colouration in different phases of the red squirrel studied by spectral analysis is described by
Kiris (1973). The author showed that on the same wave length (a single region of the spectrum) the
different colour phases do not produce the same intensity reflection, as it is in nature. At the same
time, many questions arise about the methods and results of this experiment. Therefore, it became
necessary to conduct a similar study in modern conditions.

Materials and methods

To study different colour phases of the squirrel we used individuals from the Ukrainian Carpa-
thians and Transcarpathia. Thirty specimens were studied, including dark forms (black, dark brown)
from the Zoological Museum of Uzhhorod University (ZMUZH) and light forms (red and orange)
from the Zoological Museum of Ivan Franko University of Lviv (ZMD) (acronyms after Zagorod-
niuk, Shydlovsky, 2014).

Common methods of chemical analysis, particularly the dissolution of crushed fur in NaOH
were used to isolate pigments. Spectral analysis was performed in the visible part of the spectrum.
The dependence of diffuse light reflection from the fur was measured. The research consisted of two
steps: 1) the reflection spectra were removed from the dry fur; 2) melanin was isolated from the ana-
lysed samples in step 1 and then spectra were analysed again.

The accuracy of measurements was checked several times. A spectrometer with a reflection
nozzle was used to capture the spectra. An Al,0; sample was used as standard, as it gave 100 % of
full reflection over a wide range. The fur of squirrels was measured in relation to the reflection spec-
trum of the standard sample (100 %).

Results and discussion

The spectral dependence of diffuse light reflection on fur (30 squirrels) is presented in Fig. 1.
According to the rules of light reflection and its differentiation to colours that can be seen in the
spectrum, all light coloured squirrels were expected to have low diffusion reflectance in the spectral
range of 400 to 560—580 nm. In orange forms, the start of diffusion reflection lifting should have
occurred at 560 nm. With the darkening of the fur, the enhancement of diffusion reflection was ex-
pected to shift into the infrared region (up to 800 nm).

Thus, curve line growing for red samples at 610 nm on the graph was expected.

Spectral dependence of diffuse light reflection from the fur is presented in Fig. 1: black lines in-
dicate the dark phase and red lines note the light phase. The X-axis shows the wavelength from 400
to 800 nm (400—480 are blue in the spectrum; 490-540 nm are green in the spectrum; 540—-590 nm
are yellow-orange; 600-800 are red). The Y-axis is the light reflection intensity. The graph shows
the jumps of light reflection curves at 540-590 nm.

Table 1. Two colour phases of the squirrel analysed in this research

Ta6muns 1. J[Bi Kob0poBi (OpMH BUBIPKH, SIKHX OyJIO TOCHIIIKEHO y Liit poOoTi

Colour phase | Variants of coloration | Corresponding subspecies and their distribution

Dark black, dark brown S. v. carpathicus (black) and S. v. fuscoater (dark brown). Both are distrib-
uted in the mountains.

Light red, orange S. v. kessleri (red) and S. v. vulgaris or S. v. varius (orange). Red forms are
distributed in piedmont areas, while orange forms occur on plains.
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The thin blue line in the graph shows the standard sample’s reflectance spectrum. The results
indicated that even dark squirrels have a similar type of line and there is no clear difference between
different colour phases. For a convenient further analysis, the graphs of the dependence of the colour
intensity on the degree of light permeability of each colour phase were shifted along the Y-axis to
the level of one (Fig. 2).

The dark phase is represented by black lines (see Fig. 2). The study showed that dark squirrels
have a much smaller right side curve deviation than the most of the light squirrels. Among lines of
dark squirrels are lines of light specimens too with a similar deviation of the right part of the spec-
trum. In addition, some light squirrels showed a higher level of deviation of the right side of the
spectrum than that in dark specimens.
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s 60 — ] e Fig. 1. Spectral dependence of diffuse light reflection
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Thus, an unambiguous separation of colour phased was not observed. Noteworthy that the am-
plitude curve of dark squirrels at 580 nm is higher than that of light squirrels on average.

The next step included the analysis of two samples of each colour phase in a 100 % and 50 %
NaOH solution. Additionally, the samples were subjected to ultraviolet radiation. Results are pre-
sented in Fig. 3. The dashed line shows the reflection of a standard light phase sample. The black
line in the figure corresponds to the samples of the dark phase in a 100 % concentration solution.
The samples of the light phase (red lines) are close to the spectrum of the dark phase (upper red
line — light phase in 100% solution, lower red line — light phase in 50 % solution). In the analysis,
we expected a right side spectral line deviation at 600 nm for the light phase. As we can see in Fig.
3, upward shifts in both phases start at 500 nm and gradually increase to 800 nm. The dark phase
showed a larger deviation (right part of the line) than the light phase. However, in case of adding
other samples to the graph, the black and red lines will overlap.

Conclusions

Results show that the light and dark colour phases of the European red squirrel cannot be
distinguished by spectral analysis of fur pigments and both phases have similar spectra. Therefore,
the description of the squirrel's fur coloration in digital terms requires a different approach.

It is obvious that the different colour phases of the European squirrel must be described care-
fully in terms of colouration intensity (amount, saturation) but not by the type of fur pigments (red or
black). If the hypothesis is justified, the shade of the squirrel’s fur might logically depend on envi-
ronmental conditions. The amount or saturation of the fur pigment is important when squirrels need
to protect their skin from harmful UV radiation or to use heat more effectively. Thus, our results of
spectral analysis allow us to conclude that coat colouration in the European red squirrel is an adap-

tive ecological feature.
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NPEICTABHUKH POJIUHU URSIDAE B MY3EI IPUPOJIN XAPKIBCHKOI'O
YHIBEPCUTETY TA IXHI KPAHIOJIOTTYHI OCOBJIUBOCTI

KOpiii Inbioxin
Mpyseii npupoou Xapriscokozo nayionanvro2o yHisepcumemy imeni B. H. Kapasina (Xapxis, Ykpaina)

Members of the family Ursidae in the Museum of Nature of Kharkiv University and their craniological
features. — Yu. Iliukhin. — The exhibition and scientific collection of the Museum of Nature currently de-
posit 16 specimens of the family Ursidae (bears), which belong to three species and 6 subspecies. A, 4 speci-
mens (two species with three subspecies) originate from animals collected in the nature. The oldest specimen
stored in MNKU is a mounted male of Ursus arctos made as early as 1831. All specimens are listed in a table in
a systematic order along with additional data and some measurements. The comparison of some craniological
measurements of two species — Ursus arctos and Ursus maritimus — is presented. These species separated
from the common ancestor about 2 million years ago and since they have adapted to different living conditions
and nutrition, which is reflected in their measurements. Thus, when comparing the size of angular teeth, there is
a noticeable advantage of Ursus arctos, as a predominantly herbivorous animal over the typical carnivorous Ur-
sus maritimus — on average they are 31 percent longer in length and, unlike in Ursus arctos, the width of the
mouth above the canines in Ursus maritimus exceeds the width of the mouth above the molar teeth. Particular
attention is given to the comparison of the volume of the brain cavity as a rather important parameter, which is
directly related to the "mental" capacity of animals. This parameter in Ursus maritimus is more than twice
higher than that in Ursus arctos — in our case it is 89 percent (we measured two intact specimens of these spe-
cies from our collection). This is most likely due to the fact that Ursus maritimus inhabits open spaces and has a
more developed sense of smell and vision than Ursus arctos, which is predominantly a forest-dwelling animal.
This indicator of bears is compared with that in other large predators — lions and tigers (bears lead in this com-
parison). Data on "mental" behaviour of bears are given based on which it can be argued that bears, especially
Ursus maritimus, have the largest brain size among modern terrestrial predatory mammals. The Ursidae family
collection is kept in good condition and can be used for both educational and scientific purposes.

Key words: Ursidae, zoological collections, Museum of Nature at Kharkiv University.
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Beryn

CraTTIO IPUCBAYCHO OmMHCy 3pa3KiB poauHu BeameneBux (Ursidae), siki 30epiratoThCs B KOJICK-
1ii My3sero mpupoan XapKiBCEKOTO HaIlloHaJIBHOTO yHiBepcuTeTy iMeHi B. H. Kapasina (MIIXY).

s pobota € ogHUM 3 MiACYMKIB iHBeHTapu3alil Tepionoriunoi konekuii MIIXY, po3mouaroi
aBTopoM crineHO 3 B. I1. KpuBonamoBum, pe3yipTaTH K01 HOCTYIIOBO BHKJIAMAIOTHECS B HAYKOBIH
MePiOIMIII, 30KpeMa CTOCOBHO XIDKUX 3 poaunu nicoBux (Mmbsroxun, Kpusonamnos, 2013) ta ponuHu
kotoBux (Mnbtoxun, Kpusomanos, 2015), vagpany yHrynat (Inbroxin, 2016), cCTOCOBHO KaXaHiB
(Improxin, 2018, 2019 a). Te3wu mi€i crarti Oyim npeacraBieHi apropom Bocern 2019 poky Ha I[1°srii
MDKHapOIHiH koH(epeHil mukiy «[Ipupomauua mMyseosoris», 1o BigOynacs B HarioHaabHOMY
HaykoBo-nipuponHuuomy mysei HAH Ykpainu (Inbroxin, 2019 b).

Meta poOOTH — TIOJIATH IETANLHUI OMUC KOJIEKIIii 1 OI[IHUTH OOCATH HAsBHOTO ISl TTOAalb-
IUX JIOCIIHKEHb MaTepiaity, OMucaT HalOUIbII IIHHI 3pa3KH.

MarepiaJji, m0O3HAYEHHA Ta METOTUKH

VY wiii cTaTTi MM TAEMO OTHC KOJEKIT poauHu Benmenesi, 3pa3ku Kol y BUIIIS OMyJal 1 ye-
pemiB npeAcTaBiIeHi B eKCIO3uLii Ta 30epiratotecs y HaykoBux ornax MIT XHY.
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Ta6muns 1. O6csr HasiBHOTO Matepiany crocoBHO poxunu Ursidae 3a cHCTeMaTHYHUMHE TPyTIaMH

Table 1. The volume of available materials of the family Ursidae arranged in systematic order

Bun i KifbKiCTh 3pa3KiB IligBuou 3paskiB
Ursus thibetanus Cuvier (2) Ursus thibetanus ussuricus Heude, 1901 2
Ursus arctos Linnaeus (7) Ursus arctos isabellinus Horsfield, 1826 1*
Ursus arctos arctos Linnaeus, 1758 3
Ursus arctos meridionalis Middendorff, 1851 2
Ursus maritimus Phipps (7) Ursus maritimus marinus Pallas, 1776 3
Ursus maritimus maritimus Phipps, 1774 1
Pasom 3 Bunis Paszom 6 migsuis 16

* TIpu MOPIiBHSAHHAX JaHUX VISl TOMOBHEHHs BHOIPKH depemiB Beameas Oyporo Mu oOMipsuti Takox yepern 27-piu-
HOTO CaMIlsl TAHBIIAHBCKOTO MiABKUAY Ursus arctos 3 MpUBaTHOI KOJIEKIT 3 XapKiBCEKOTO 300MapKy.

ABTOPOM IIPOBE/ICHO {HBEHTAPHU3AIiI0 BCiX HASBHHUX KOJEKLIHHMX 3pa3KiB MPEICTaBHHUKIB pPo-
muan Ursidae B excro3unii Ta ¢pougoBux konekiisx MIIXY. Onuc HaBeneHO 3a CHCTEMaTHYHOO
Kinacuikalii€ero, BiJIHECEHHS 3pa3KiB JI0 THX YU IHIIUX ITiIBUJIIB 31HCHEHO 3a reorpadiyHuM KpuTe-
piem, Buxojsuu 3 HasiBHEX onuciB ([TaBnunoB, 2003; I'enuep, Haymos, 1967).

Jline#iHiI KpaHIOJOTIYHI BUMIpH POOMIIM 3a JOMOMOTOI0 INTaHTeHIUPKYJIa. O0’€MH MO3KOBHX
MOPOKHUH BUMIPIOBANIM NUISXOM 3allOBHEHHS MIIOHSHOK KPYIOK. 3aiiisi bOTO APiOHI OTBOpHU
MO3KOBHUX KarCyJl YeperiB 3aiIUIIOBAN TUIACTHIIIHOM, YepEIH BUCTABIISUIA BEPTHKAIIBLHO 1 TIPH JIeT-
KOMY CTpYIIyBaHHI depe3 MOTHIIMYHUHN OTBIp 3aCHIIaNd Y MO3KOBY IMOPOXKHHHY Kpymy. I[Ticms moB-
HOTO 3aIIOBHEHHS 00’€M KPYIH PETEIHHO BUMiPIOBAIIH.

[To3HavyeHHs i CKOPOYEHHS, IO MPHUHHSITI Y TEKCTI: «9Ieper MOBHUIDY — Yepen pa3oM i3 HUXK-
HBOIO wLIeNnenow, M2 — npyruii Mossp (KyTHii 3y0), mpoMipy MWPHUHU Mamli i 1oBXuHU M2 HaBe-
JIeH1 IUIsl BEpXHBOI mienenu, M — camenb, S — craTh He Bu3HadeHa, MIIXY — Myseli npupoau
XapKiBChbKOTO HalllOHAJIBHOTO YHiBepcuTeTy iM. B. H. Kapasina.

3arajbHa XapaKTepHCTHKA KOJIEKITil

B konexnii MITXY 36epiratorbes 16 3paskis Ursidae Tppox BuaiB. Bei BoHUM HajekaTh 10 poly
Ursus. 3 HuX 7 oIlynan TpbOX BHIIB €KCIIOHYIOTHCS Y 3aJIi CCaBI[B, OJHE OITyNAI0 — Ha IIEHTPaJIb-
HoMmy cxoni Ha III moBepci, 1 8 yepeniB THX caMUX TPbOX BUAIB 30€piraloThcs y HAayKOBUX (hOHIAX.

Beomiow binoepyouit — Ursus thibetanus Cuvier, 1823

[pencrarmennii ABOMa 3pa3kaMy, OTPAMAHIMH 3 XapKiBCBKOTO 300mapKy: Omynano S BUCTaB-
JeHo y 3aii ccaBliB. Yepen camus 1971 poky 30epiraetbes y ¢ponaax. [Ipomipu uepena: HaitbinbIIa
noBxuHa — 320 MM; cKysoBa mupuHa — 192 MM; mMpHHA Hami Hajg ikaaMu — 68,5 MM; mupuHa
nann Hag M2 — 70 mm; moxuHa M2 — 32 mwm. Ha xanb, He MOKHA BUMIPSATH 00’€M MO3KOBOI
MOPO’KHUHY BHACTIIOK 3HAYHOTO 11 pyiiHyBaHHs. CyIs4u 3 po3MipiB, 1ei uepen Halle)kUTh A0 ycCy-
piiicbkoro, HaOIBII BEMKOTO 33 pO3MipaMu, MiABUIY BeaMens Oinorpynoro — Ursus thibetanus
ussuricus Heude, 1901 (I'emaep, Haymog, 1967).

Beomiow 6ypuit — Ursus arctos Linnaeus, 1758

Le#t BUA peicTaBICHUNA y HAC IOCUTH MIOBHO 1 HaNIiYye 7 3pa3KiB BiJl TPHOX ITiIBUIIB.

ExcnosumiiiHa yactuHa konekuii: Omynano TSHBIIAHCHKOTO MiABUAY (CTaTh HEBigoMa) —
U. a. isabellinus Horsfield, 1826, 3 XapkiBcbkoro 300mapKy, BUTOToBiIeHO Y 1970-1i poku. Omyzaano
CaMMIIi 3 MaJIFOKOM CepeIHbOpychKoro masuay — U. a. arctos L., 1758. 6iorpyna). Jlo nporo mia-
BUJYy HAJIGKHUTh HaiicTapimmii cepen 3paskiB BeameniB MIIXY (puc. 1 b) — omyamano 7-piuHoro
cam1isl, BUrotoBieHoro 1831 p. (mifiMano ManuM y OpsSTHCBKUX JTicaX, IMOTIM KHB Y HEBOJIL).

Kpanionoriuna yactuHa kojekiii: Yepen MoBHUH MOJIOJOTO €K3. HeBH3Ha4YeHOI cTati (S), Ha-
JIeKHUHN JI0 KaBKa3bKoro miaBuny — Ursus arctos meridionalis Middendorff, 1851, 3 oxonunp Ana-
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rupto (B Hamr yac — [IH. Ocetist P®); 3pa3ok noxoautk 3 xonekiii O. O. bpayHepa, 3i0panuii Ha
moyatky XX ct. Uepen BegMe s HbOTO X MiABHIY (S), LyKe IMOIITKOHKEHUH 1 0€3 HIKHBOI IIeJIeIH,
3Haiinenuit y 1970-x pokax cniBpobitHukoMm MIIXY B. 1. Benmenepero B Asepbaitmxani, iMOBipHO
Ha TepuTOpil 3aKaTaIbCKOTO 3anoBiIHUKA (Ha yeperni Hanuc — «KaBka3pkuil 3amoBigHuK, A3zepOaii-
IDKaH»). Yepen MOBHUI BEIUKOTO CaMIlsl HEBIJOMOTO MiABHIY — 3 XapKiBCHKOTO 300IapKy.

[Ipomipu Bcix yepeniB Taki. Haitbinpma nosxkuna (n = 3): lim = 305-370 MM, M = 325,6 mm;
BuinYHa mmpuHa (n = 3): lim = 165-225 mm, M = 197 mwM; mupuHa nami Hajg ikiamu (n = 3): lim =
63—77 MM, M = 72 mm; mmpuna nami Hag M2 (n = 3): lim — 78-88,5 mm, M = 84,1 mm; HaiibinbIIa
noexkuHa M2 (n = 3): lim = 34-35,5 mm, M = 34,5 mMM; mMaca moBHUX ueperniB (n =2): lim = 1018—
2001 r, M = 1509 r; 06’ eM MO3KOBOI moposkHHHH (n = 2): lim = 280-310 cm’, M = 295 cn’.

Beomiow oinuit — Ursus maritimus Phipps, 1774

[IpencraBienunii Takox 7 3pa3kaMu, TpU B eKcro3ullii Ta 4 y Gonmax.

Puc. 1. Onynana BeameniB B koneknii MIIXY: a — Ursus
maritimus Phipps, 1774, BurotoBneHo B 1902 p.; b — Ursus
arctos Linnaeus, 1758, BurotoBneno B 1831 p. doro
10. Inproxina.

Fig. 1. Skin mounts of bears in the collection of MNKU: a —
Ursus maritimus Phipps, 1774, prepared in 1902; b — Ursus
arctos Linnaeus, 1758, prepared in 1831. Photo by
Y. Iliukhin.

a b
Puc. 2. Haii6inpmri 3a po3mipamu B konekiii uepenu Ursus arctos Linnaeus, 1758 (a) 1 Ursus maritimus Phipps, 1774
(b): miBe hoto — BHJ 3BepXy, MpaBe Goro — Bux 3 moTWwHIHOT YyacTiHU. Poto 0. InproxiHa.

Fig. 2. The largest skulls of Ursus arctos Linnaeus, 1758 (a) and Ursus maritimus Phipps, 1774 (b) in the collection
are the: left photo — dorsal view, right photo — occipital view. Photo by Y. Iliukhin.
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ExcrosutiiiHa 9acTHHa KOJEKIIi MpecTaBiIeHa TphoMa OnyAaiaMu. [lepiiM 3 HUX € OImyaaio
BEJIMKOTO caMIls, 3700yToro me y 1902 pormi ekcriequiiiero XapKiBCbKOTO iMIIEPaTOPCHKOTO YHiBEp-
cutery Ha Hogiit 3emni (puc. 1 a). [lpu npomy BiH HaueOTO BOWB OJJHOTO 3 YYACHHKIB IOJIFOBAHHSI.
[opyd 3 HIM BHCTaBICHI OMyZaja ABOX MaJHX BeAMENiB (CTaTh HEBiIOMA), SIKi HAPOAUINCST MEPT-
BUMH Y XapKiBCcbKOMY 300mapky y 1970-Ti poku.

Kpanionoriusa 4acTHHa KOJIEKIIl MpeICTaBIeHa YOTHPMa deperaMu: Ay>Ke BEIHKHU ITOBHUN
gyepen camilsl moyarky XX CT., JBa MOBHHX YEPENu IOPOCIUX CaMIiB 3 XapKiBCHKOTO 300MapKy
(3 Hux oxuH naroBanuid 30.08.1975 p.) 1 oguH NOBHUH Yepern camiis (juv) — 3 300mapky 1976 p.

[Ipomipu yepeniB popocnux BeaMmeniB: HaiOuIbIna goBxkuHA (n = 3): lim = 362-397 MM, M =
380 mM; BunmuHa mupuHa (n = 3): lim = 220-265 MM, M = 237,6 MM; IMpUHA Mall HaJ iKIaMu
(n=3): lim = 89-101 MM, M = 93,5 mm; mmpuna nami Hag M2 (n=3): lim = 79-94 mm, M =
85,8 MM; HaliOUIbma goBxuHa M2 (n = 3): lim = 25-27,5 MM, M = 26,3 MM; Maca uepeniB (n = 3):
lim = 1683-2470 rp., M = 2048 rp.; 06’emM MO3K0BOi mopoxuuan (n = 2): lim = 518-600 cm’, M =
559 cM’. Ha kanb, HEMOXKIMBO GyJI0 3pOOGHTH OCTAHHiH BUMIp s HAMGLIBIIOro 3 Yeperis yepes
pyliHyBaHHS JpiOHUX KICTOK HOCOBHUX MAa3yX, sIKi 0OMEXYIOTh MO3KOBY MOPOKHHUHY.

Cynsuu 3 MpOMIpiB YepertiB Topociux OLIMX BeaMeniB, ski 30epiratothes y MITXY, nBa gepe-
MK 3 TPHOX HaJISKATh IO HAHOUIBIIOrO 3a po3MipaMu MiIBUAY — CHOIPCHKOTO O1710r0 BeaMEas —
Ursus maritimus marinus Pallas, 1776, onuH 10 1HIIOro MiABUIY — €BPOINEHCHKOr0 01710T0 BeIMe-
151 — Ursus maritimus maritimus Phipps, 1774 (Iennep, Haymos, 1967).

AHaJti3 Ta 00roBOpeHHs

Konekuist pogunu Ursidae, sika 30epiraetscst B MIIXY, Mae sk icTOpHYHY, TaK 1 HAYKOBY IIiH-
HicTh. Tak, 1Ba 3pa3ku Koyekiii MatoTh Bik oHaa 100 pokiB: oguH — omyxaano Ursus arctos, BUTO-
toBiene me 1831 p., npyruit — onynano Ursus maritimus 1902 p.

3 ycix 16 3paskiB, mo 30epiraroTbes B kosieknii MIIXY, 4 3pa3ku — 1e Beameni, 3100yTi y
npuponi, 11 — Hagiim 10 Hac 3 XapKiBCbKOTO 300MapKy, me 1 — 3700yTHil ManuM B TPUPOII
(ua BpsiHIIuMHI), ane BOUTUN Ha 7 POl )KUTTS B HEBOJII.

[To kpaHionOrivHIA YaCTHHI KOJICKIi MOKEMO 3pOOUTH BUCHOBKH, BUXOJSYH 3 ITOPIBHSHbL BU-
MIpiB UeperniB ABOX BHUIIB, SIKi IPEJCTaBIEHI JOCUTh MOBHO, — Oyporo Ta 0i710ro BeAME/IiB.

VY Oyporo BeaMe s NIMPUHA ANl HaJl iIKJIaMHi MEHIIa, Hix HaJx M2, Belnrka TakoxX 1 HalOLIbma
noBxkuHa M2 (B cepennboMy Oinblia, HK y Oioro Beamens, Ha 31 %). Lle MoxkHA HOSACHUTH THM,
IO B *KHBIICHHI Oyporo BenMeas Ouiblle poCIUHHOI 1ki. binmuit BenMijb, HaBMaku, Maike TIOBHICTIO
M’SICOiJl, HOMY Ba)IMBO K MO>KHA IIBHIIIC BOUTH 3100WY (HAIIP., TFOJICHS), IUTS YOTO BiH BUKOPHC-
TOBYE MOTYXHI 1KJIa Ta Kir'Ti, MCJs 40ro MIBHAKO HAKOBTATHCH M’SICOM, BIAPUBAIOYH HOTO BETUKHUMHU
mMaTkaMu. [Ipu 11bOMy KiCTOK BiH HE TpH3€ i pONIb KyTHIX 3y0iB 115 MOAPIOHEHHS TKi JOCUTH MaJa.
[{uM 1 MOKHA TTOSICHATH HaWOIIBIINI PO3BUTOK caMme MepeIHbOI YaCTHHH Malli 1boro BuLy. [Ipu
Bi3yaJbHOMY MOPIBHSHHI YeperniB Oyporo i 6110ro BeIMeIiB MOMITHA OiIbIIa «Millb 1 XHXKAI[bKICTh
came Oistoro Beamens (puc. 2 a).

IIlo crocyeThcss MacH MOBHUX YepEIiB, TO BOHA 3aJISKUTh Bij iXHIX po3MipiB (Y HAIIOMYy po3-
nopsipkerHi 6yB 1 ad Ursus arctos HeBeTMKOTO po3Mipy). MakcuManbHa J0BXKUHA yepena U. arctos
MOJKe 3HauHO niepeBunyBat U. maritimus (455 npotu 413 mwm) (Iennep, Haymos, 1967).

Icnye 3HauyHa nepeBara 6iyoro BeaMes Haja OypuM y 00’e€Mi MO3KOBOI OPOKHHUHH, 32 MPOMi-
pamu Halux 3pa3kiB — B cepenHboMy Ha 89 %. Y camiis TAHB-IIAHCHKOTO Oyporo BeAME.s BiH
BHSIBUBCS BEIMKHM — 368 oM’ (IpH HaiGiIbIIii noBxuHi yepena 318 mm.). B komekuii MITXY y
HalO1mpIIOTO 3pa3ka Oypux BeaMeniB (uepen MaB JoBKUHY 370 MM 1 Bary 2001 r) o0'em mopiBHIO-
BaB e 310 o, Le 3Ha4HO MeHIIIe, HIXK Y O1TMX BeME/IiB.

HaBiTh y MOJOZOro camipsi GLIOr0 BeAMEAs 3 HAIOi KONKI[i Ieil MOKA3HUK CTAaHOBHTH
420 cm’. 30BHI 115t pi3HUIE 0OPE TIOMITHA IIPH TOPIBHAHHI PO3MIPIiB OTHIHYHIX OTBOPIB 060X ITHX

' Mloro Bik, Cyasun 3 HE3POILIEHNX YePEITHAX BB, OyB Gist POKY.
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BHIIB (puc. 2 b). e MOXKHA TIOSICHUTH PI3HUMH YMOBAMH iCHYBaHHS X BUIIB: Ha mpotusary Ur-
sus arctos, O BeIMIb — IIe MEIIKaHeIb BETUKUX BIIKPUTHX MPOCTOPIB 1 Ma€e OB pO3BUHE-
HU HIOX 1 3ip, [0 HE MOTJIO HE BIUIMHYTH Ha PO3Mip MO3KOBOI HOPOKHUHH.

Benmeni pa3oM 3 Turpamu i JeBaMH € HAWOUIBITMMHM 13 Ha3eMHHUX XIKaKiB, i IPUPOIHBO, IO
BCl BOHM 1 MalOTh HAUOUIBIIUEI cepe XMKUX MO30K. J[Jisi MOpiBHSAHHS MM 3po0wimn BUMIp 00’ema
MO3KOBO{ IOPOKHUHH YEPEIiB CaMIliB TPhOX TUIPIB 1 OAHOTO JIeBa 3 HAIIOI KOJIEKIIi] — IeH MmoKas3-
HUK KOIMBaBcs y Mexkax 230-300 cm’. Bin cranosus y Panthera tigris (n = 3): lim = 230-294 cm’,
M =255 eM’, a'y Panthera leo (n=1) — 300 cm’.

VY HayKOBHX IpAaIsIX HABEICHO OJNM3BKi A0 HAMIMX JaHi — Maca MO3Ky CTaporo aMypChbKOTO TH-
rpa ctanoBuTh 310 1, Beamens Oyporo — 390 r (Bepemarun, 1973). Buxoasuu 3 boro, came Oiui

BEAMiZIb Ma€ HAWOUTBIINI MO30K Cepell CydaCHUX Ha3eMHUX XHXKHX.

B 1inoMy MOXHa CTBEpXKYBaTH, IO KOJEKI[iS 3pa3KiB XMKHX ccaBliB poanHu Ursidae, ska
30epiraerbea B MIIXY, 3HaxoauThcs y J0OpOMY CTaHi 1 MO)K€ BHKOPHCTOBYBATHCS SIK y MpO-

CBITHHIIBKHX, TaK 1 y HAYKOBUX IIJISX.

Tlopsikn

Iupo asxyio 1. 3aropoantoxy (HHIIM) 3a monmomory y migrortoBii myOdikamil i penaryBanHi pucyHkis, JI. ['onda-
perky (MIIXYV) ta 3. Bapkaci (HHIIM) 3a BaxiuBi MpaBKH TEKCTY i JOMOMOrY y MepeKiaii aHTJIOMOBHHUX YaCTHH

pyKormucy.
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The mammal collection (Mammalia) of the Zoological Museum of Uzhhorod National University. —
A. Kron, O. Lugovoy, V. Roshko, V. Roshko, V. Roshko. — The mammal collection of the Zoological Mu-
seum of Uzhhorod University consists of more than 4 800 specimens of 125 mammal species of world fauna.
Among them, 115 mammal species are displayed in the exhibition halls. The mammal collection of the Zoologi-
cal Museum is kept in scientific repositories, while a part of specimens is represented in three exhibition halls
(210 exhibits). The geographic origin of specimens in the museum’s collection covers all continents but Antarc-
tica. Most of the species represented in the exhibition (34 or 29.6 %) belong to Rodentia, followed by species of
Carnivora (28 or 24.4 %) and Artiodactyla (15 or 13.0 %). The most common species in the collection are ro-
dents (Rodentia): common vole (Microtus arvalis) and striped field mouse (Apodemus agrarius), a total of
1422 specimens. The general systematic representativeness of the exhibited part of the collection of mammals
of the Carpathian region is 80 species, which is 77.2 % of the total number of mammals of the Ukrainian part of
the Carpathians. In a systematic regard, the mammal collection of the Zoological Museum includes specimens
of 125 species of 14 orders of the world fauna (41.2 %), representing 44 families and 89 genera. The collection
contains 38 species listed in the Red Data Book of Ukraine, most of them belong to Chiroptera (9 species), Ro-
dentia (9 species), and Carnivora (8 species). All bat species are listed in the Red Data Book of Ukraine. There
are 497 bat specimens in the Zoological Museum, 13 of which are displayed in the exhibition halls. The [UCN
Red List of Threatened Species, which covers six categories of conservation status, is additionally noted. The
rarest species having endangered status (Endangered, EN) are the Russian desman (Desmana moschata),
Malayan tapir (Tapirus indicus), tiger (Panthera tigris), Caspian seal (Phoca caspica), barbary macaque
(Macaca sylvanus), Asian elephant (Elephas maximus), and European rabbit (Oryctolagus cuniculus). Some
other species are critically endangered (CR): Chinese pangolin (Manis pentadactyla), European mink (Mustela
lutreola), saiga antelope (Saiga tatarica), and Bornean orangutan (Pongo pygmaeus).
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Introduction

The Zoological Museum of the Uzhhorod National University (UzhNU) was founded in De-
cember 1945, two months after the University was formally established. At first, the origin and its
formation were directly related to the names of the organizers and first heads of University depart-
ments of zoological profile: I. Rogal (Department of Zoology and Biology), S. Seheda (Department
of Invertebrate Zoology), 1. Koliushev (Department of Vertebrate Zoology) (Roshko, 2004; Shid-
lovsky, 2012). In 74 years of its existence, the Zoological Museum has developed into a solid scien-
tific and educational centre of faunal diversity. It is an excellent source of zoological guidance and a
laboratory for students. Initially, it was formed as a fundamental scientific collection for zoological
scientists not only in Ukraine but also from abroad (Kron, Lugovoi, 2015). Information on the be-
ginnings and development of the Zoological Museum had been repeatedly published in popular and
scientific publications (Pysanets, 2009; Merzlikin, 2014; Filipenko, 2014; Kron et al., 2014).

In 2019, the museum staff revised the species identification of exhibited specimens conforming
their scientific names to the currently recognised mammal nomenclature. Based on the results of
recent inventory, there are about 4 825 specimens in the museum’s mammal collection representing
125 species of the world’s mammal fauna. Nowadays, the Zoological Museum of UzhNU is the only
place in the region where visitors can get acquainted with the fauna of the world.
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The aim of this publication is to describe the mammal collection of the Zoological Museum of
Uzhhorod National University. Such a collection an important basis for exploration and studying the
fauna of the world by students of different specialties (Bokotey et al., 2008; Zizda et al., 2012;
Zagorodniuk et al., 2014; Roshko et al., 2019).

A brief history of the collection

The formation of collections at the Zoological Museum had begun long before it was estab-
lished. At the beginning of the foundation of the Zoological Museum, the exhibits of biology cabi-
nets of the Uzhhorod, Mukachevo and Berehovo high schools were handed over to the Museum of
Uzhhorod University. In addition, letters were sent to leading universities and scientific zoological
institutions of the former Soviet Union asking to help with the enrichment of the museum with mate-
rials. As a result, in addition to the own stuff, specimens were obtained from the following institu-
tions: Zoological Museum of the Zoological Institute of the USSR Academy of Sciences (Lenin-
grad); Zoological Museum of the Institute of Zoology and Parasitology, Academy of Sciences of the
Lithuanian SSR (Vilnius); State Museum of Natural History of the Academy of Sciences of the
Ukrainian SSR (Lviv); Zoological Museum of Moscow State University; Zoological Museum of
Kyiv State University; Zoological Museum of Kishinev State University; Zoological Museum of
Tomsk State University; Zoological Museum of Gorky University; Zoological Museum of Samar-
kand State University; Zoological Museum of Odesa State University; Zoological Museum of
Kharkiv State University; Biological Station of the Institute of Hydrobiology of the Academy of
Sciences of the Ukrainian SSR (Odesa); Biological Station of Odesa State University (Krasno-
morsk); State Reserve "Askania Nova"; Astrakhan State Reserve; Southern Sakhalin State Reserve;
Kizil Agach State Reserve (Azerbaijan); Whaling flotilla "Glory" (Odesa). Today, due to periodical
expeditions and gifts from local nature lovers, the museum continues to expand.

Yuriy Mateleshko had been working at the Zoological Museum for more than 40 years. He was
a remarkable professional taxidermist who studied the business with the best specialists of the Soviet
Union at the Zoological Museum of Moscow State University. He produced about 500 exhibits and
more than 1 000 specimens of the scientific collection. Yuriy Mateleshko knew the secrets of work-
ing with large animals. He was even invited by the Ministry of Culture of USSR to the shooting of
the Italian-Soviet movie "Battle of Waterloo" to make skin-mounts of 10 horses (Roshko, 2004).

Specimens of the plains zebra (Equus quagga) and the common eland (Taurotragus oryx) were
obtained from the State Reserve "Askania Nova", the saiga antelope (Saiga fatarica) and goitered
(Gazella subgutturosa) came from Astrakhan State Reserve, while the humpback whale (Megaptera
novaeangliae) and the short-beaked common dolphin (Delphinus delphis) were given by the whaling
flotilla "Glory" (Odesa). The Russian desman (Desmana moschata) and the mountain hare (Lepus
timidus) were presented by the Zoological Museum of Gorky University, long-clawed ground squir-
rel (Spermophilus leptodactylus) and yellow ground squirrel (Spermophilus fulvus) came from the
Zoological Museum of Samarkand State University. The Zoological Museum of the Zoological In-
stitute of the AS USSR (Leningrad) presented the arctic fox (Vulpes lagopus) and surilis (Pres-
bytis sp.). The Siberian flying squirrel (Pteromys volans) come from the Zoological Museum of
Tomsk State University. Some mammals were donated by persons who wished to remain unknown.

Collection analysis and discussion

The Zoological Museum of Uzhhorod University has about 5 000 displayed specimens. Above
species taxa of Carpathian mammals are fully represented in the collection. However, only 80 spe-
cies (64.6 %) are represented in the exhibition and 77.2 % in among the stock material, which is due
to the absence of rare species of bats and small mammals. Nevertheless, this allows to reflect the full
diversity of mammals in the Ukrainian Carpathians (Tables 1, 2). The Zoological Museum mostly
represents the fauna of the Transcarpathian region and it is the only source in the region where visi-
tors can get acquainted with mammal species of both the local and global fauna (Bashta, Potish,
2007; Zatushevskyy et al., 2016).
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Table 1. Comparative analysis of the number of mammal species of the Ukrainian Carpathians represented in the
Zoological Museum

Tabmuus 1. [opiBHsIIBHAN aHANI3 MPEACTaBICHHS BUIOBOI YHUCEIBHOCTI ccaBliB YKpaiHcekux Kapmar B 30010rid-
HOMY My3ei

No. | Order Species Species in Transcar- Species in the Species listed in
in Transcarpathia pathia represented in collection, % RDBU
the collection
1 Eulipotyphla 9 9 100.0 4
2 Artiodactyla 3 3 100.0 1
3 Chiroptera 23 14 60.9 14
4 Carnivora 17 15 88,2 8
5 Lagomorpha 1 1 100.0 1
6 Rodentia 26 19 73.1 9
Total 79 61 37

* Note: RDBU — Red Data Book of Ukraine.

Table 2. Different mammal groups in the museum collections and their status after the [IUCN (Version 2015-4)

Tab6muus 2. [IpencraBieHiCTh pi3HUX PAAIB CCABIIB Y KOJNEKIIT My3ero, Ta ixHii ctatyc 3a MCOII

Order | CR | EN ‘ vu ‘ NT ‘ LC ‘ DD ‘ RBU ‘ > species
Monotremata 1 1 2
Diprotodontia 1 1
Cingulata 2 2
Proboscidea 1 1
Eulipotyphla 1 1 10 4 12
Cetacea 2 1 2
Artiodactyla 1 3 10 1 1 15
Chiroptera 2 12 14 14
Perissodactyla 1 1 2
Pholidota 1 1
Carnivora 1 2 5 2 17 8 28
Lagomorpha 1 4 1 5
Rodentia 1 1 33 1 9 36
Primates 1 1 1 4
> 4 7 9 8 93 2 38 125

There are 210 species of mammals in the exhibition halls of the Zoological Museum, 37 of
which are listed in the Red Data Book of Ukraine (Red Data Book..., 2009). The most represented
species are rodents (Rodentia), bats (Chiroptera) and carnivores (Carnivora), which have the largest
part (79 %). Such distribution is connected with a large number of field practices for students of
UzhNU and educational activity of the population, regarding the conservation of bats. (Zizda et al.,
2012). In the Zoological Museum, there is also a collection of horns and antlers of even-toed ungu-
lates (Artiodactyla) consisting of 29 specimens.

The class of mammals (Mammalia) is represented in the museum collection by 125 species of
14 of 34 orders of the world fauna (41.18 %), belonging to 44 families and 89 genera. Most of the
mammalian specimens are deposited in the scientific fund, with a total number of 4 825 units
(Figs 1-4). Among them, there are 4 critically endangered species: saiga (Saiga tatarica), Chinese
pangolin (Manis pentadactyla), European mink (Mustela lutreola), and orangutan (Pongo pyg-
maeus), with a total number of 4 units. Nine species are endangered and 9 are vulnerable (VU).
Close to the threat of extinction are 6 species: platypus (Ornithorhynchus anatinus), Mediterranean
water shrew (Neomys anomalus), Malayan tapir (Tapirus indicus), river otter (Lutra lutra), and
striped hyena (Hyaena hyaena), represented by 36 units. (The IUCN Red List..., Version 2015-4).
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Fig. 1. Fragment of the collection of order Chiro- Fig. 2. Fragment of the collection of family Erinaceidae in the
ptera in the scientific zoological repositories. scientific zoological repositories.
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Fig. 3. Fragment of the collection of Talpa eu- Fig. 4. The number of specimens of mammals of different or-
ropaea in the scientific zoological repositories. ders in the Zoological Museum of UzhNU.
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HayKOBUX (poHIAaX 300JI0TIYHOTO My3€lO. 3oomoriuHoro mysero YxxHY.

There are 93 species of least concern (LC) and 2 species with insufficient information (DD).
Species that are listed by IUCN as extinct (EX) and extinct in the Wild (EW) are absent in the mu-
seum collection.

The most abundant species in the Zoological Museum is the common vole (Microtus arvalis)
and the striped field mouse (Apodemus agrarius), the number of which in the collection reaches 756
and 666 specimens, respectively.

The most represented taxa in the mammal collection of the Zoological Museum are rodents
(Rodentia) (36 species, of which 59 units are displayed in the exposition and 3 457 are in the funds)
and bats (Chiroptera) (497 units, 14 species) (Table 2).

The systematics of mammals in the list of collection follows the recent revies (Zagorodniuk,
2008, 2009; Zagorodniuk, Kharchuk, 2011; Zagorodniuk, Emelianov, 2012). The species lists are
fully formed for the templates of species protection categories (The IUCN..., 2016).
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Class Mammalia — Mammals
Infraclass Monotremata — Monotremes

Superorder Monotremata (s. str.)

Order Monotremes (Monotremata) is represented by 2 families (Tachyglossidae, Ornitho-
rhynchidae), 2 genera Tachyglossus and Ornithorhynchus, and 2 species: short-beaked echidna
(Tachyglossus aculeatus) and platypus (Ornithorhynchus anatinus). The species presented are at the
lowest risk. Does not qualify for a more at-risk category (Least Concern, LC) and likely to become
endangered in the near future (Near Threatened, NT).

Infraclass Metatheria — Marsupials

Superorder Australidelphia

Order Diprotodontia (Diprotodontia) is represented by family Macropodidae, genus Macro-
pus and species: the eastern grey kangaroo (Macropus giganteus). The only species in this order that
is represented in the Zoological Museum. The species is of the lowest risk (LC).

Infraclass Eutheria (Placentalia) — Placentalia

Superorder Xenarthra (Edentata)

Order Armadillos (Cingulata / Loricata) is represented by family Dasypodidae, 2 genera
Chaetophractus and Dasypus, and 2 species: big hairy armadillo (Chaetophractus villosus), nine-
banded armadillo (Dasypus novemcinctus). The order is represented by species of lowest risk (LC).

Superorder Paenungulata

Order Proboscidea (Proboscidea) is represented by family Elephantidae, genus Elephas and
species: Asian elephant (Elephas maximus), which has a high risk of extinction in the wild (Endan-
gered, EN).

Superorder Lypotyphla (=Insectivora s. 1.)

Order Eulipotyphla (Eulipotyphla) are represented by 3 families Erinaceidae, Soricidae, Tal-
pidae, 6 genera (Erinaceus, Neomys, Sorex, Crocidura, Talpa, Desmana), and 12 species: northern
white-breasted hedgehog (Erinaceus concolor), European hedgehog (Erinaceus europaeus), alpine
shrew (Neomys anomalus), Eurasian water shrew (Neomys fodiens), common shrew (Sorex araneus),
Eurasian pygmy shrew (Sorex minutus), Laxmann's shrew (Sorex caecutiens), alpine shrew (Sorex
alpinus), bicolored shrew (Crocidura leucodon), lesser white-toothed shrew (Crocidura suaveolens),
European mole (Talpa europaea), Russian desman (Desmana moschata). The order has 10 species
of the least concern (LC), 1 endangered in the near future (NT) and 1 of a high risk of extinction in
the wild (EN). Four species are listed in the Red Data Book of the Ukrainian fauna: Neomys
anomalus, Sorex alpinus, Crocidura leucodon, Desmana moschata.

Superorder Ungulata

Order Cetaceans (Cetacea) is represented by 2 families Balaenopteridae and Delphinidae,
2 genera Megaptera, Delphinus, and 2 species: embryos of the humpback whale (Megaptera no-
vaeangliae) and short-beaked common dolphin (Delphinus delphis), which are the least concern
(LC). In particular, Delphinus delphis is listed in the Red Data Book of Ukraine.

Order Even-Toed Ungulates (Artiodactyla) are represented by 3 families (Suidae, Cervidae,
Bovidae), 13 genera (Sus, Capreolus, Cervus, Alces, Dama, Connochaetes, Gazella, Saiga, Tauro-
tragus, Capra, Ovis, Ovis, Rupicapra), and 15 species: wild boar (Sus scrofa), European roe deer
(Capreolus capreolus), Siberian roe deer (Capreolus pygargus), red deer (Cervus elaphus), elk (Al-
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ces alces), fallow deer (Dama dama), black wildebeest (Connochaetes gnou), goitered (Gazella sub-
gutturosa), saiga antelope (Saiga tatarica), common eland (Taurotragus oryx), angora goat (Capra
hircus angorensis), Siberian ibex (Capra sibirica), mouflon (Ovis orientalis orientalis), urial (Ovis
orientalis vignei), chamois (Rupicapra rupicapra). This order is represented by 10 species of the
least concern (LC), 3 vulnerable species (VU), while Saiga tatarica is at an extremely high risk of
extinction in the wild (Critically Endangered, CR). Alces alces since 2009 has been listed in the Red
Data Book of Ukraine.

Order Odd-Toed Ungulates (Perissodactyla) are represented by 2 families (Equidae, Tapiri-
dae), 2 genera (Equus, Tapirus), and 2 species: plains zebra (Equus quagga) and Malayan tapir (7a-
pirus indicus). One species is at high risk of extinction in the wild (EN) and one is Near Threatened

(NT).

Superorder Archonta (Archon)

Order Bats (Chiroptera) are represented by 3 families (Rhinolophidae, Miniopteridae, Vesper-
tilionidae), 7 genera (Rhinolophus, Miniopterus, Myotis, Plecotus, Nyctalus, Pipistrellus, Eptesicus,
Barbastella), and 14 species: lesser horseshoe bat (Rhinolophus hipposideros), greater horseshoe bat
(Rhinolophus ferrumequinum), common bent-wing bat (Miniopterus schreibersii), lesser mouse-
eared bat (Myotis oxygnathus), greater mouse-eared bat (Myotis myotis), Natterer's bat (Myotis nat-
tereri), Geoffroy's bat (Myotis emarginatus), Daubenton's bat (Myotis daubentonii), brown long-
eared bat (Plecotus auritus), western barbastelle (Barbastella barbastellus), common noctule (Nycta-
lus noctula), common pipistrelle (Pipistrellus pipistrellus), Nathusius' pipistrelle (Pipistrellus nathu-
sif), serotine bat (Eptesicus serotinus). The order includes 12 species that have the category ‘least
concern’ (LC) and 2 species are near threatened (NT). All species of Chiroptera represented in the
Zoological Museum are listed in the Red Data Book of Ukraine.

Superorder Ferae (Carnivora s. 1.)

Order Pangolins (Pholidota) are represented by family Manidae, genus Manis and species
Chinese pangolin (Manis pentadactyla). This species is considered critically endangered (CR).

Order Carnivores (Carnivora) are represented by 9 families (Felidae, Viverridae, Hyaenidae,
Canidae, Ursidae, Otariidae, Phocidae, Procyonidae, Mustelidae), 18 genera (Panthera, Puma, Lynx,
Felis, Viverra, Hyaena, Vulpes, Canis, Nyctereutes, Ursus, Callorhinus, Phoca, Procyon, Martes,
Mustela, Lutra, Meles, Vormela), and 28 species: lion (Panthera leo), tiger (Panthera tigris), snow
leopard (Panthera uncia), cougar (Puma concolor), Eurasian lynx (Lynx Iynx), European wildcat
(Felis silvestris), African wildcat (Felis silvestris lybica), viverra (Viverra sp.), striped hyena
(Hyaena hyaena), red fox (Vulpes vulpes), arctic fox (Vulpes lagopus), golden jackal (Canis aureus),
grey wolf (Canis lupus), dingo (Canis lupus dingo), raccoon dog (Nyctereutes procyonoides), brown
bear (Ursus arctos), northern fur seal (Callorhinus ursinus), Caspian seal (Phoca caspica), raccoon
(Procyon lotor), beech marten (Martes foina), European pine marten (Martes martes), short-tailed
weasel (Mustela erminea), least weasel (Mustela nivalis), European polecat (Mustela putorius),
European mink (Mustela lutreola), Eurasian otter (Lutra lutra), European badger (Meles meles),
marbled polecat (Vormela peregusna). The order includes 17 species of the least concern (LC),
5 species are vulnerable (VU), 2 species are near threatened (NT), 2 are at high risk of extinction in
the wild (EN) and 1 species (Mustela lutreola) is considered critically endangered (CR). Eight spe-
cies are listed in the Red Data Book of Ukraine: Lynx lynx, Felis silvestris, Ursus arctos, Mustela
erminea, Mustela putorius, Mustela lutreola, Lutra lutra, Vormela peregusna.

Superorder Anagalida

Order Lagomorphs (Lagomorpha) is represented by 2 families (Leporidae, Ochotonidae),
3 genera (Oryctolagus, Lepus Ochotona), and 5 species: European rabbit (Oryctolagus cuniculus),
European hare (Lepus europaeus), mountain hare (Lepus timidus), tolai hare (Lepus tolai), steppe
pika (Ochotona pusilla). The order includes 4 species of the least concern (LC), 1 species is at a high
risk of extinction in the wild (EN), while Lepus timidus is listed in the Red Data Book of Ukraine.
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Order Rodents (Rodentia) is represented by 13 families, 28 genera, and 36 species. Their de-
scription is given in two parts according to the proposed division into mouse-like and non-muroid
rodents (Zagorodniuk, 2009).

Group of Non-Muroid Rodents (Non-Muroidea). Twelve genera are represented in
the Zoological Museum: Sciurus, Spermophilus, Marmota, Tamias, Pteromys, Glis, Muscardinus,
Castor, Sicista, Allactaga, Stylodipus, Dipus with 16 species: red squirrel (Sciurus vulgaris), speck-
led ground squirrel (Spermophilus suslicus), little ground squirrel (Spermophilus pygmaeus), Euro-
pean ground squirrel (Spermophilus citellus), yellow ground squirrel (Spermophilus fulvus), long-
clawed ground squirrel (Spermophilus leptodactylus), alpine marmot (Marmota marmota), Siberian
chipmunk (Tamias sibiricus), Siberian flying squirrel (Pteromys volans), edible dormouse (Glis
glis), hazel dormouse (Muscardinus avellanarius), Eurasian beaver (Castor fiber), northern birch
mouse (Sicista betulina), great jerboa (Allactaga major), thick-tailed three-toed jerboa (Stylodipus
telum), northern three-toed jerboa (Dipus sagitta). In this group, 14 species are of the least concern
(LC), 1 species is near threatened (NT), 1 species is vulnerable (VU) Five species are included into
the Red Data Book of Ukraine: Spermophilus suslicus, Spermophilus citellus, Sicista betulina, Allac-
taga major, Stylodipus telum.

Suborder Muroid Rodents (Muroidea). There are 15 genera in the Zoological Museum:
Spalax, Micromys, Apodemus, Sylvaemus, Mus, Rattus, Nesokia, Cricetus, Lemmus, Ellobius, On-
datra, Myodes, Chionomys, Arvicola, Microtus) with 19 species: lesser mole-rat (Spalax leucodon),
harvest mouse (Micromys minutus), striped field mouse (Apodemus agrarius), yellow-necked mouse
(Sylvaemus tauricus, = flavicollis), wood mouse (Sylvaemus sylvaticus), house mouse (Mus muscu-
lus), brown rat (Rattus norvegicus), short-tailed bandicoot rat (Nesokia indica), European hamster
(Cricetus cricetus), Norway lemming (Lemmus lemmus), northern mole vole (Ellobius talpinus),
muskrat (Ondatra zibethicus), bank vole (Myodes glareolus), European snow vole (Chionomys
nivalis), European water vole (4rvicola amphibius), montane water vole (Arvicola scherman), com-
mon vole (Microtus arvalis), Transcaspian vole (Microtus transcaspicus). In this group, 19 species
are of the least concern (LC) and 1 species has few data for conservation category assessment (Data
Deficient, DD). This superorder have 4 species included into the Red Data Book of Ukraine: Spalax
leucodon, Cricetus cricetus, Ellobius talpinus, Chionomys nivalis.

Suborder Cavioidea is represented by 1 family Myocastoridae, 1 genus Myocastor, and
1 species of the least concern (LC): coypu (Myocastor coypus).

Superorder Archonta

Order Primates (Primates) are represented by 3 families (Atelidae, Cercopithecidae, Homi-
nidae), 4 genera (Alouatta, Macaca, Presbytis, Pongo), and 4 species: Venezuelan red howler
(Alouatta seniculus), barbary macaque (Macaca sylvanus), surilis (Presbytis sp.), Bornean orangutan
(Pongo pygmaeus). The order have 4 species of the least concern (LC), 1 species is endangered (EN)
and 1 species (Mustela lutreola) is at a high risk of extinction in the wild (CR).

Conclusions

1. The mammal collection of the Zoological Museum of Uzhhorod University includes 125 spe-
cies of the world's mammal fauna. The Museum's exhibition displays 115 mammal species of which
38 species are listed in the Red Data Book of Ukraine, mainly bats (9 species), rodents (9 species),
and carnivores (8 species).

2. The total number of mammal specimens displayed in the exhibition is 210, while the scien-
tific collection consists of 4 825 specimens of the class Mammalia

3. Most of the species displayed, namely 34 (29.6 %) are representatives of Rodentia,
28 (24.4 %) belong to Carnivora, and 15 (13.0 %) to Artiodactyla.

4. The most abundant species in the mammal collection of Zoological museum are the common
vole (Microtus arvalis) and the striped field mouse (Apodemus agrarius), represented by 756 and
666 specimens respectively.
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5. The mammal collection contains specimens of species listed in the [UCN Red List of Threat-
ened Species and having six categories of conservation status. The rarest are 7 endangered species
(Endangered, EN): Russian desman (Desmana moschata), Malayan tapir (Tapirus indicus), tiger
(Panthera tigris), Caspian seal (Phoca caspica), barbary macaque (Macaca sylvanus), Asian ele-
phant (Elephas maximus), European rabbit (Oryctolagus cuniculus) and 4 species are critically en-
dangered (CR), including the Chinese pangolin (Manis pentadactyla), European mink (Mustela lu-

treola), saiga antelope (Saiga tatarica), and Bornean orangutan (Pongo pygmaeus).
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THE KRASNOBORSKY POPULATION OF THE EUROPEAN BISON: HISTORY
OF EMERGENCE, PRESENT STATE, AND GROWTH PERSPECTIVES
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The Krasnoborsky population of the European bison: history of emergence, present state, and growth
perspectives. — A. Kashtalian. — A new free-living population of the Bialowieza bison (Bison bonasus bona-
sus L., 1758) emerged in 2015 in the northern part of Belarus, in the territory of the Verkhnedvinsky and Ros-
sonsky districts, Vitebsk region, Belarus. We had been monitoring the population for four years, from the mo-
ment of its emergence until the beginning 2019. Visual bison observations, search for traces of their vital activ-
ity, questionnaires of rangers and local peoples were used for data collection. Information was accumulated on
population dynamics, fertility, mortality, age and sex structure, seasonal characteristics of the spatial and territo-
rial structure of herds and small groups. There was a rapid increase in the number of animals at the initial stage
of the Krasnoborsky population’s existence. This can be explained by the large number of introduced bison
founders (68 individuals), high birth rates, low mortality, and predominance of young and middle-aged animals
(about 87 % of the total abundance). The population’s abundance reached 155 individuals by the beginning of
2019. It is characterised by the predominance of females over males in a ratio of 1.84 : 1. The Krasnoborsky
population consists of two territorial groups. Each of them has several herds, which are extremely unstable by
their abundance, seasonal, and sex structure. The area on which the population lives exceeds 17 thousand hec-
tares. Bison use this territory unevenly. Key habitats, regular migration routes and rarely visited areas are high-
lighted. Adult males often leave the habitat of the population and move from its territory for a long time. Practi-
cal measures are indicated, the implementation of which will contribute to the long-term conservation of the
Krasnoborsky population. The main directions of ensuring the population’s existence are creation of a func-
tional system of its livelihoods, including a complex of biotechnical, conservational, preventive veterinary
measures, and genetic control. To achieve this goal it is necessary to develop and implement a management plan
for the Krasnoborsky population.
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Introduction

The European bison (Bison bonasus L., 1758) is the only surviving species of wild representa-
tives of the Bovinae subfamily on the European continent. According to the latest data obtained on
the basis of mitochondrial DNA analysis, it was formed as a separate systematic unit about
120 thousand years ago as a result of hybridization of the extinct steppe bison (Bison priscus) and
urus (Bos primigenius) (Soubrier et all, 2016). The American bison (Bison bison L., 1758) is the
closest to the European bison among the other living species of Bovinae, and it is represented by two
subspecies — the steppe bison (Bison bison bison) and forest bison (Bison bison athabascae). The
American and European bison are capable of producing viable hybrids. Such hybridization together
with cross breeding was used to create modern populations of the Caucasian bison (Bison bonasus
bonasus x Bison bonasus caucasicus x Bison bison) (Belousova, 1999; Rautian et all., 2000).

The extinction of the European bison in the wild was caused by anthropogenic factors such as
uncontrolled hunting, forest burning and clearing, transformation of forested areas into agricultural
lands and pastures for livestock. It led to fragmentation of the previously continuous species range,
and then to its reduction in the 19th century to two small territorial groups — Bialowieza and West
Caucasus. Wild bison populations in these territories were completely destroyed in the early 20th
century. The restoration of the species was initially carried out in zoos and specialised breeding cen-
tres as semi-free and free herds, most of which are still controlled by humans.
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Bison populations are characterised by low genetic diversity (Krasinska, Krasinski, 2007). The
level of inbreeding is higher than that of 0.2 in general for the species (Olesh, 1987). The low het-
erozygosity of the current world population is confirmed by data obtained using biochemical and
molecular markers (Sipko et al., 1994; Sipko, 2002; Radwan et al., 2007).

The bison has a historical, cultural, cognitive, scientific and environmental importance for Bela-
rus. There are 10 free-living populations in the country, of which Krasnoborsky is one of the young-
est (emerged in 2015). Bison are also kept in some zoos of the country.

The national “Program on the resettlement, conservation and use of bison in Belarus™ has been
operating in the country for more than two decades. Its main goal is to create reserve populations of
the species in several regions of the republic. The Program is aimed to increase the number of bison
in Belarus. Significant success has been achieved in recent years. The country ranks first in the
world in total bison population. At the same time, the issue of maintaining genetic diversity of the
species is of secondary importance to the Program. Most of the proposed measures to preserve the
gene pool of Belarusian bison populations remains unrealised.

The creation of the Krasnoborsky free-living population was a private initiative of the owner of
the large Krasny Bor Game Husbandry, which is located in the northern part of the country. All
activities related to the herd formation were carried out within the framework of the State program
“Environmental Protection and Sustainable Use of Natural Resources of the Republic of Belarus”.
Their financing was provided only from private sources. A scientific and practical centre and a genetic
laboratory were created at the Game Husbandry allowing to conduct detailed studies at the initial stage
of emergence of the free-living population and to assess the genetic diversity of bison from various
Belarusian populations. However, the owner of the Krasny Bor Game Husbandry ended to provide
financial support for the Krasnoborsky population scientific research in early 2019. The issue of
financial support remains open to this day.

This publication presents the results of field studies into the Krasnoborsky bison population
conducted from September 2013 to January 2019 during the periods of enclosed keeping and free-
living of animals in the territory of the game husbandry.

Material and methods

Studies were conducted in habitats of the Krasnoborsky bison population in 2015-2018. The ar-
ea was regularly surveyed by both car and walk in order to study and monitor the territorial structure
of bison groups and localisation of solitary individuals. The animals were visually observed, and
traces of their vital activity were studied. All data were mapped using a GPS navigator.

Surveys and questionnaires of game husbandry attendants, foresters, and locals were conducted,
which helped to locate bison beyond the habitat of the Krasnoborsky population. The Reconyx Hy-
per Fire HC500 camera traps were used to determine the number, sex, age and physical condition of
the animals. Behavioural characteristics of the bison were also studied.

Parasitological studies of the Krasnoborsky population included collection and analysis of fae-
cal samples. Samples were taken at the bison wintering sites before and after deworming.

Research area

The present range of the Krasnoborsky free-living bison population is located in the territory of
the Krasny Bor woodland within the administrative boundaries of Verkhnedvinsky district, Vitebsk
region, Belarus. This area is geographically confined to the Osveisk-Ezerishchensky landscape re-
gion of the Poozersky province (Martinkevich et al., 1989). Loamy soils prevail here, often in a con-
sistency of water saturation. Hilly landscape with kames and eskers predominate. They are often
covered with pine or, occasionally, spruce. Primary forests are replaced sporadically by small-
leaved forests and by meadow ecosystems. Swampy depressions of irregular configuration with rug-
ged outlines are often found between the hills. This area has a dense network of small rivers.

According to the geobotanical subdivision of Belarus (Yurkevich et al., 1972), this territory be-
longs to the West Dvina geobotanical district of the subzone of oak and dark coniferous forests and
is a part of the Polotsk geobotanical region. Local forests have a typical southern taiga outlook with
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predominance of coniferous trees and boreal species in the lower layer of vegetation. A large part of
the territory is occupied by secondary pine-lichen-shrub forests and pine shrub-green moss forests,
which play an insignificant role in maintaining the viability of the Krasnoborsky bison population.
Black alder forests represented by indigenous and derivative species mixed with other deciduous
species (aspen, birch, elm, etc.) should be noted among other types of forest vegetation. They are
located in low-lying areas with a high level of soil moisture and in floodplains of streams and small
rivers. These forests have a rich grass cover and together with regenerating clearcuttings are the
main places for bison pasturage from spring to autumn.

Few floodplain meadows are present in the study area most of which is located near the two
largest rivers in this area — the Svolna and Pizhevka. Other types of meadows of natural origin are
absent and substituted by grasslands on areas of former clearings and by artificial meadows created
on former arable lands.

There are several feeding fields within the habitat of the Krasnoborsky bison population.
Results and discussion

The history of the Krasnoborsky population

The emergence of the Krasnoborsky population began in May 2013, when the first batch of
9 animals entered Krasny Bor Game Husbandry. All these animals were captured from free-living
herds of Belovezhskaya Pushcha National Park. The bison were placed in an enclosure located in the
tract Ardavskoye. A batch of 30 animals brought from the Ozyorsk free-living population was
placed in the same enclosure in December 2013 and January 2014. One bison from Belovezhskaya
Pushcha was brought to Ardavskoye in March 2014. All these bison were here on semi-free living
maintenance until January 2015.

Information on the bison founders brought in 2013-2014 is shown in Fig. 1a. Thirteen calves
were born, one in 2013 and twelve in 2014. Three animals died — two adult males and one yearling.

Fifty bison, i.e. the 38 individuals brought from Belovezhskaya Pushcha and from the Ozyorsk
free-living population and 12 calves born in the game husbandry, were released on 23 January 2015.
Another group of animals, consisting of 20 bison (3 males and 17 females), ran through Krasny Bor
Game Husbandry from the Ozersky population in December 2015 — January 2016. At the same time,
8 animals (2 males and 6 females) were delivered from the Volozhin population that lives in the
territory of Naliboksky Republican Landscape Reserve. All bison were captured from free-living
herds. Bison that arrived to the game husbandry were divided into two groups. A group of 18 indi-
viduals (2 males and 16 females) was enclosed in the tract Ardavskoye, while another group of
10 animals (3 males and 7 females) in the tract Losinka. No bison died while in captivity. Ten calves
were born in 2016 in the stow Ardavskoye and 3 calves were born in Losinka.

15
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Fig. 1. The sex-age composition of bison brought to the Krasny Bor game husbandry in: a, 2013-2014 (N = 40);
b,2015-2016 (N = 28).

Puc. 1. CrareBo-BikoBa CTpyKTypa 3yOpiB, 3aBe3eHHX Ha TEPHTOPil0 MUCIHBCHKOTO rocrnonapcrsa «Kpacuuit bop»
a)y 2013-2014 pp. (N=40); b) y 2015-2016 pp. (N=28).
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Table 1. Data on bison imported to and released in the territory of Krasny Bor Game Husbandry

Ta6muusl. Jani npo 3aBe3eHHs 1 BUITyCK 3yOpiB Ha TepUTOpii MUCITHBChKOTO rocrnoaapcta «Kpacuuit Bop»

Time period Enclosed Released
38 ‘ Q ‘ Arrived from I} | Q ‘ Calves ‘ Established the
May 2013 5 4  Belovezhskaya Pushcha
Dec. 2013 to Jan. 2014 11 19 Ozyorsk population
March 2014 1 Belovezhskaya Pushcha
Jan. 2015 14 24 12 Ardavskaya group

Dec. 2015 to Jan. 2016 3 17  Ozyorsk population

Dec. 2015 to Jan. 2016 2 6  Volozhin population

Oct. 2016 2 16 10  Ardavskaya group
Oct. 2016 2 6 3 Losinka group

Information on the bison founders brought in 2015-2016 is shown in Fig. 1 b.

Forty-one bison (28 individuals from Ardavskoye and 13 individuals from the stow Losinka)
were released in October 2016. Animals from Ardavskoye joined the main free-living herd that win-
tered near this stow in January 2017. Bison from Losinka formed a free-living group separated from
the main herd by the Svolva River.

Data on bison imported to Krasny Bor Game Husbandry and on their release into the wild are
presented in Table 1.

According to February 2019 winter census data, the Krasnoborsky free-living population con-
sisted of 155 individuals.

Animal numbers and breeding

Increase in abundance of the Krasnoborsky population in the beginnings of its existence (2013—
2016) was determined by two unrelated factors (Fig. 2). On the one hand, it was the import of ani-
mals from other Belarusian populations, while on the other it was reproduction. Therefore, it will be
incorrect to talk about a natural herd dynamics during the first years. In total, 68 individuals were
imported to the territory of Krasny Bor Game Husbandry, 66 of which became founders of a free-
living population. Four individuals (3 males and 1 female) died after they were released into the
wild. At the beginning of 2019, 40.0 % of the herd consisted of animals imported into Krasny Bor
from other populations.

Comparison of calf fertility in females of reproductive age over the indicated period gives a
more objective picture of growth rates of the Krasnoborsky population (Fig. 3). It reached a value of
66.6 % in captivity. In the first year (2016), when both the rutting and birth of young animals took
place in the wild, the rate was 50.0 %. Such high growth rates were common for the first years of
existence of most free-living Belarusian bison populations (Kozlo, Bunevich, 2009).

< 160 - >
3 128
=
2z 120 A
S
.8
S 80
e
2 0
g 40+ Fig. 2. Dynamics of the Krasno-
Z 3 borsky population from 2013 to
0- December 2018.
2013 2014 2015 2016 2017 2018 Pic. 2. Hokasiiikit wiceibHoCTI
KpacHOOOPCHKOI  TOMYJIAMIi  3y-
O Brought 0O Totalnumber M Birth rate B Mortality Gpis 3a nepiox 3 2013 p. z10 rpy-

11 2018 poky.



The Krasnoborsky population of the European bison: history of emergence, present state, and growth perspectives 69

= 120 7' @ Number of females of reproductive age
_—E O Number of calves —
Z 80 -
R 67 Fig. 3. The ratio between the number of calves
[ . .
1) and the number of reproductive females (in
T 40 - “ 49 absolute and relative (R) values) in the Kras-
S - . . .
g noborsky bison population for the period from
E 3 2 14 23 15 30 2013 to December 2018; * the rutting period
0 —=F occurred during the time of enclosed keeping.
2013 2014 2015 2016 2017 2018 Puc. 3. ChiBBiTHOIICHHSI KIJTBKOCTI HapOJLKe-
HHX TEJSAT 0 KiNbKOCTI CaMOK PErpOIyKTHB-
R 333 66.6 66.6 523 30.6 44.8 Horo BiKy (B aOcomoTHuX i BimHocHux (R)
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Mortality

Bison mortality in the Krasnoborsky population is low. It is usually caused by injuries and acci-
dents. The death of ten animals from the Krasnoborsky population was reliably recorded for the pe-
riod from 2013 to 2018. Three bison died during keeping in captivity and seven more after the herd
was released into the wild. Causes of death were as follows: injuries caused by other bison (2 cases,
both during captive keeping), death in reclamation canals, streams, and rivers in winter and spring
(4 cases), infection following injury (1 case), death of young animals from infectious disease
(2 cases), and unknown reasons (1 case). The sex-age composition of the dead animals was the fol-
lowing: 1 male over 10 years old, 4 males aged 6 to 10 years, 1 male aged 4 to 6 years, 3 calves
(2 males and 1 female), 1 female over 10 years old.

Sex-age structure

Predomination of animals of the younger age groups is characteristic for the Krasnoborsky bi-
son population (Fig. 4). The ratio between males and females is 1 : 1.84. However, it is not the same
for different age groups. Males predominate in a ratio of 1.08 : 1 to 1.18 : 1 in groups of yearlings,
one-year-old, and 2 to 3 years old animals. The proportion of females is significantly higher in older
age groups. The “male-female” ratio is 1: 2.8 among animals of 3 to 6 years of age and 1: 1.95 for
bison aged over 6 years.

The sex ratio developed naturally in the first three age groups, but it was formed artificially in
older age groups in the process of bison selection for the Krasnoborsky population. The Krasny Bor
Game Husbandry during the first deliveries of animals in 2013—2014 was oriented towards creating a
maternal herd with a sex ratio close to 1: 1.5. Subsequently, this number changed in favour of fe-
males to 1 : 9 for the group in the tract Ardavskoye and to 1 : 2.33 for the group based in Losinka. In
20152016, this ratio was 1:9 for bison located in the enclosure in the stow Ardavskoye and
1 : 2.33 for animals based in the stow Losinka.

Despite the significant predominance of females in older age groups, males from the Krasno-
borsky population often go beyond the herd's habitat, moving away for a considerable distance. Such
vagrancy has become a common feature of behaviour for some males.

The Krasnoborsky free-living population is a young formation of bison. The portion of animals
of more than ten years of age is only 10.3 % of the total abundance. The high percentage (61.9 %) of
animals of younger age groups (less than 6 years old) indicates a high growth potential of this popu-
lation (Fig. 5).

Spatial and social structure

The free-living Krasnoborsky population is geographically divided into two groups: Ar-
davskoye and Losinka, named after the places they were released (Fig. 6). The first group emerged
in 2015, while the second was formed in 2016-2017.
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The area of forested habitat of the Ardavskoye group’s core herd is over 14 thousand ha.

The Losinka group inhabits a forested area of about 3 thousand ha. Both groups are constantly
expanding the boundaries of their range.

The population density of bison of the Ardavskoye group was 8.6 ind. / 1000 ha according to
data from January 2019. The density of animals in the Losinka group was 11.3 ind. / 1000 ha. These
parameters are slightly higher than that for the bison population from Belovezhskaya Pushcha (Bun-
evich, 2003). Up to 90 % of animals from the Ardavskoye group lived on an area of 700-800 ha for a
long time during winter feedings in 2016-2018.

Several key sites exist within the distribution area of the Krasnoborsky population. Their loca-
tion is crucial for the territorial distribution of bison (Fig. 5).

Both groups demonstrate selective preferences to various habitats in their territory. The most
significant role in the formation of their spring-autumn structure is played by floodplains of small
forest rivers, clearings with a dense grass cover, forage fields, and meadows of artificial origin. Riv-
er floodplains are also ways of local seasonal migrations of the animals. Most of the coniferous and
mixed forests are unattractive to bison and they do not play a significant role in the formation of the
population’s territorial structure.

In winter, bison are concentrated near feeding sites. Middle- and old-growth spruce forests lo-
cated nearby become important at this time as resting places and the animals use them regularly as
daytime shelters. Up to 5—7 males permanently live outside the Krasnoborsky population’s area.

The social structure of the Ardavskoye group is extremely unstable. Bison are able to form large
herds in seasonal concentration places. They include animals of all sex-age groups. The number of
such herds can reach 50-60 individuals in spring until autumn and 90-100 individuals during winter.
Some adult males are in these herds all the time. Apparently, this behaviour has developed because
of the long period of enclosed keeping.

Females, n =94 Males, n= 61
over 10 years old 10 over 10 years old 6
6-10 years old 29 6-10 years old 14
3-6 years old 28 3-6 years old 10
2-3 eyars old 7 2-3 eyars old 8
1 year 7 1 year 6
yerlings 13 yerlings 17
T T T 1 T T T 1
0 10 20 30 40 0 5 10 15 20

Fig. 4. Sex-age structure of the Krasnoborsky population based on data for January 2019.
Puc. 4. CrareBo-BikoBa CTpYKTypa KpacHOOOPCHKOT MOy LAl 3a JaHuMH 3a cideHb 2019 poky.

over 10 years old

6-10 years old
3-6 years old

2-3 eyars old

1 year Fig. 5. The percentage of age groups in the Krasnoborsky
7 free-living bison population (for January 2019).
yerlings s b o .
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Fig. 6. Distribution map of the Kras-
noborsky bison population.

* — bison release sites (I— Ar-
davskoye; II — Losinka); A — terri-
tory of the Ardavskoye group; B —
territory of the Losinka group; ® —
key wintering areas; ® — key sum-
mering areas.

Puc. 6. Kapra cyyacHOro mnomupeHHs
KpacHOOOPCHKOT MOy ALl 3yOpiB.

X — wmicna Bumycky 3y6pis (I —
Apnascbke; II — Jlocunka); A —
TEpUTOPIsl iICHYBaHHS TPynH «Appas-
cpka», B — Tepuropis icCHyBaHHS
rpymu  «JlocuHkay; @ — KIJIIOYOBI
MICII 3WMYyBaHHS; @ — KIIOYOBI
MICIIS JIITYBaHHS.

Parasites

Nematodes (Nematodirus sp. and Trichocephalus sp.) and trematodes (Fasciola hepatica and
Paramphystomum sp.) were found in the samples. One sample also contained a cestode (Moniesia
expansa). All these parasites are widespread not only in animals from the maternal population of
Belovezhskaya Pushcha (Krasochko et al., 1996) but also in other bison populations in Belarus and
Russia (Kashtalian et al., 2013).

Parasites were found in 60 % of the studied samples collected before deworming, which indi-
cates a high level of infection. However, the intensity of infection with each of these helminths was
low (up to 10 eggs in the field of view). The level of infection decreased twice after deworming dur-
ing the winter feeding.

Monitoring points were established at six water bodies to assess the charge of gastropods as in-
termediate hosts of ungulate parasites. Four of them, classified as foci of infection, revealed mol-
luscs containing digens that parasite in bison. Parafasciolopsis fasciolaemorpha and two other para-
site species belonging to the family Paramphistomidae were discovered. The degree of infection in
some territories reached 37.8 % (Akimova et al., 2017). Parasites of ungulates were not detected in
gastropods at two monitoring sites, although there were mollusks that were their carriers. This al-
lowed to classify these water bodies as potentially hazardous.

In general, the parasitological situation in the habitats of the Krasnoborsky population is as-
sessed as complex. It requires regular monitoring and taking measures to reduce invasive activity in
identified foci of infection.

Conclusions

Analysis of the bison distribution indicates that only a third part of the game husbandry forested
area has suitable conditions for their habitation, which is about 27 thousand ha. The game husbandry
maintains a population density at a level close to 10 ind. / 1000 ha thanks to intensive biotechnologi-
cal measures. Based on this, an abundance of 280-330 individuals is considered optimal for the
Krasnoborsky population.

A rapid increase in the number of animals occurred at the initial stage of the Kranoborsky popu-
lation’s existence. This is due to the numerous founders, high birth rates and low mortality. How-
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ever, in addition to maintaining a stable growth, ensuring the highest possible level of genetic diver-
sity is important for the population’s long-term existence. The development and implementation of a
management plan for the Krasnoborsky population can help to achieve this goal.

It would allow to create:

1) a functional life support system for the Krasnoborsky population by performing a complex of
biotechnical, conservational, and veterinary preventive measures;

2) a system of genetic control over the state of the Krasnoborsky population;

3) a system of interaction between stakeholders regarding the management and rational use of
the Krasnoborsky population.

Among the priority measures to maintain the Krasnoborsky population, the following should be
noted:

1) Studies to assess the bison number and the state of habitat of bison herds. In addition to cen-
sus work, continuous monitoring of the population’s sex and age structure, studies the phenol-
ogy characteristics, social behavior, reproduction and spatial distribution of animals should be
conducted. An important role should be given to the study of the bison’s influence on forest tree
plantations in places of concentration of herds.

2) Parasitological studies and preventive measures. They suggest an assessment of the parasite
fauna structure, identification of trematodoses foci and determination of the degree of their dan-
ger to the bison, continuous monitoring of the parasitological situation in the Krasnoborsky
population habitats. It is necessary to carry out measures of veterinary control over the condi-
tion of animals and conduct regular sanitary measures in places of its concentration and places
of winter feeding.

3) Genetic monitoring. It involves the collection of biological samples for genetic research, the
formation of genetic database and genetic samples bank. The result of such work will be the de-
velopment of genetic control system for the Krasnoborsky population state.

4) Breeding work. It is necessary to identify animals from the Krasnoborsky population that
have breeding value by genetic and morphometric indicators. It is necessary to increase the ge-
netic diversity of the population by selecting and importing bisons of the lowland Bialowieza
line (Bison bonasus bonasus) from other keeping places.

5) Improving the effectiveness of measures for bison protection. It involves training events
among game managers of Krasny Bor Game Husbandry, continuous monitoring of the bison’s
territorial distribution and seasonal migration by them, the exchange of operative information
on animals leaving the Game Husbandry’s territory, raid activities in the bison habitats, and an-
nual assessment of the effectiveness of protection measures.

6) Biotechnical activities. Expanding the network of feeding stations to prevent excessive bison
concentration in places of seasonal feeding, regular food quality monitoring, creating additional
and maintaining existing forage fields and meadows.

7) Conflict situations resolution. Continuous monitoring of the situation when bison leave the
Krasnoborsky population’s habitats. Work with the local population to prevent conflict situa-
tions between humans and animals and to clarify the rules of conduct when meeting them.
Search for common interests with government agencies, land and forest users in the work to
preserve the Krasnoborsky population and minimize the damage caused by bison to forestry and
agriculture.

8) The use of the Krasnoborsky population for the purposes of ecological tourism and environ-
mental education as an alternative to other ways of its exploitation (hunting, etc.).

Indicators of effective implementation of such management plan would be the absence of
poaching in the population’s territory, stable growth of abundance, balanced qualitative parameters
and increased genetic potential, as well as improved parasitological situation in bison habitats.
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SIKICHA OIITHKA YMOB ICHYBAHHS J1JIS1 CAPHU €BPOIIEMCBKOI
(CAPREOLUS CAPREOLUS L.) Y JICOCTEMNOBI! (ITPABOBEPEKHIN)
JIICOMUCJIMBCBHKIN 30HI YKPATHUA

EabBipa Pizyn
Hayionanvnuii nicomexuiunuii ynisepcumem Yxpainu (Jlvsis, Yrpaina)

Qualitative assessment of habitats of the European roe deer (Capreolus capreolus L.) in the Forest-steppe
(right-bank) forest-hunting zone of Ukraine. — E. Rizun. — The best means of assessing the living condi-
tions of animals is the method of vegetation analysis. The productivity of hunting grounds is determined by the
feeding and protective conditions of the territory. The classification of hunting grounds by a set of environ-
mental conditions, productivity, and respective capacity is a necessary basis for a rational game husbandry, so
they are grouped by types. In the practice of hunting organization of Ukraine, a classification based on phyto-
coenotic approach is applied. The objects of the study were hunting grounds of forest and forestry farms ruled
by the State Agency of Forest Resources of Ukraine and located in the Forest-steppe (right-bank) forestry zone
of Ukraine. The European roe deer exhibits the highest behavioural plasticity among representatives of ungu-
lates, as it can successfully reside in both mosaic forest lands and in the field, forming respective forest and
field ecotypes. The typological structure of hunting grounds of farms is analysed, which has an influence on the
qualitative estimation of the living conditions for the European roe deer. From the northwest to the southeast of
the Forest-steppe (right-bank) forest zone of Ukraine, the average hunting ground for the European roe deer
varies from 2.7 to 2.4. In areas with predominance of arable land or coniferous forests, medium-quality condi-
tions are formed, and deciduous forests provide good protective and feeding conditions for the European roe
deer. It is revealed that good living conditions in the lands do not guarantee a high number of roe deer. Thus, in
areas with predominance of arable lands, the number of roe deer was below the optimum by only 10 %, and in
areas with predominance of deciduous forests it was from 20 to 31.7 %. For practical purposes, it is necessary
to determine the approximate level of optimal numbers, taking into account the density of animals in the best
game farms in the region, as well as the known density at which reproductive indices and quality of populations
deteriorate, and damage to forestry and agriculture is palpable.

Key words: European roe deer, qualitative assessment, hunting grounds, living conditions.
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Beryn

TBapuH He MOKHA BHBYATH 11033 CEPEIOBUILEM, B SKOMY BOHH JKUBYTh, TOMY HaHKpaIIuM 3a-
co0OM OIIIHKH YMOB ITPO’KUBAHHS TBapUH € METOA aHaiizy pociuHHOCTI (bormapenko, 1993). Iuse-
HTapU3allis MICIETTPOXKUBAaHb TBAPHH — 1€ TIOJIUT 1X Ha SIKICHI KaTeropii (THIH MiCIeNPOKUBaHb) 1
KUTBKICHUH OOJIIK TUTON YCIX THITIB.

[TpomyKTHBHICTE MUCIMBCHKUX YTilb 3yMOBIIOIOTH KOPMOBI 1 3aXHCHI yMOBH Tepuropii. Kia-
cu(ikalis MECIMBCEKUX YTilb 32 KOMIIJIEKCOM €KOJIOTTYHMX YMOB, IPOIYKTHBHICTIO, a BiIITOBIHO i
€MHICTIO € HEOOXiTHOI0 OCHOBOIO JUIS BEJCHHS PalliOHATbHOTO MUCIUBCHKOIO FOCIOAAPCTBA, TOMY
iX TpymyioTh 3a TUmaMu. OCKiJIBKH NPH iHBEHTapH3alii MUCIUBCHKHUX YTi/{b BUKOPHCTOBYIOTH JIiCO-
BIOPAJKYBaJIbHI MaTepiajid, TO B OCHOBY THIOJOIii Yriip MOKJIaJE€HO THUIM JICY Ta iHII Jico-
pocnuHHi yrpynosasHss (bonnapenxko, 1993).

B Teopii knacudikariii MUCIMBCHKHUX YTiJb 1 IX THITOJIOTIT iCHY€E JACKUIbKA MIIXOIIB: QiTOICHO-
TUYHUH, JaHgmadTHUil 1 rocnogapeskuil (bormapenko, 1993, 1998). B mpakTumi MHCIMBCHKOTO
BITOPSIIKYBaHHS YKpaiHH 3aCTOCOBY€ETHCS KiIacH(piKallisl, 3TiTHO SIKOT BUALISIOTH 7 THUIIB MUCIHBCH-
KMX YT1lIb: XBOWHMI JIic, IMCTSIHUN JIiC, 3MIIIAHU JIiC, PULIA, JIyKH, 00J0TO, BOJOWMHU. THITH MHC-
JUBCHKUX YTiJb IIJSATh HA MIATHITN — BIKOBI IPYIH HACAIKEHb, a iX — Ha BUAM (32 HASBHICTIO M-
pOCTy Ta MiAJICKY, SIKi MatOTh 3HaYeHHS Juis TBapuH) (Hacranoga..., 2002).
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OniHKa SKOCTI MUCJIMBCHKHMX YTilb 1 BHOIpP HAIPSIMKIB MUCIHMBCHKOTOCIIOAAPCHKOT MisSITBHOCTI
0a3yeThCs Ha JIICOMHUCIMBCHKOMY paiioHyBaHHI. JlicOMUCITUBChKE palioHyBaHHS YKpaiHH BIIUCYETb-
Csl B CHCTEMY JIICOTOCIIOIaPCHKOTO PaiOHYBaHHS, a TAKOX Y3TOMKYETHCS 3 JTICOCKOHOMIYHUM, JiCO-
POCITMHHHM 1 CUTECHKOTOCIIOAPCHKUM PaifOHYBaHHSIM.

IHosnboBHii Ta JTicOBMI eKOTHIIN CAPHH

Capna eBpormnelicbka (KO3yJs, AUKa K03a) B YKpaiHi MpeAcTaBieHa ABOMa €KOTHIIaMHU — JIiCO-
BHUM 1 moiboBUM. OCHOBHA YacTHHA IOTOJIIB’Sl CApHU B JIICOCTENOBIH 30HI YKpaiHW IpejcTaBiIeHa
0COOMHAMU JIICOBOTO €KOTHITY, TUIIOBUMH O10TONAMH SIKO1 € Mo3aiuHi JIiCOBI yrians (CyIUTbHUX
JICOBUX MAacHBIB 1 KPYTHX TipCbKHX CXWIIB YHUKae). B crenosiil 3on1 Ykpainu 41,9 % mnoromis’s
CapHHM HaJae€ nepepary JicoBuM yrigasam (Bomox, 2014).

®dopmyBaHHS MTOJIHOBOTO €KOTHUITY CApPHU 3a OAHIEIO 3 TEOPill MOB’A3aHO 3 NEPEHACHYEHHSM JIi-
COBUX YIiJib (BHyTpilHbONONMYIAMiiHUM npecoM) (bmy3ma, Baneimuc, 1986). B Vkpainy capha
MOJILOBOT'O €KOTHUITY TOTpanuia, Ha Aymky B. I'ynmas (1992), BHACHiOK pO3MIUPEHHS apeany i Mir-
pauii TBapuH 3 3axignoi €Bponu (Ilonbma, Yexis i CnoBayunna) B 1950-60-x pokax; caMOCTiHO
chopMyBaTUCS Taka MOMYJISALisl HE Maia 3MOTH B 3B’SI3Ky 3 HEBHCOKOIO 11 YHCENBHICTIO B JIICOBUX
yrignax. [IBuaxiit picT moOromiB’s capHU MOJBOBOTO EKOTHIYy B MEXKaxX JICOCTENOBOi i CTENOBOL
30HM 3axinHoi Ykpainu cnoctepirasca B 1970-x pokax y 3B’S3Ky 3 MOCHJICHHAM aHTPOIOI'€HHOI'O
npecy (iHTeHCHBHE H0OyBaHHS 3a JileH3isiMu B JicoBux yrignax) (I'ymait, 1992). Capra nomsoBoro
EKOTHITY ITOPiBHSHO 3 TBapHHAMH JIICOBOTO €KOTHITY Ma€ YiTKi BIMIHHOCTi B IPOCTOPOBI# i coria-
TBHIM moBeniHi (0unbmi po3mipu rpym) (Barja, Rosellini, 2008).

Jlo KOpMiB capHa HEIPUMXJINBA 1 HATEKUTH 10 TBAPUH 3 TUIITIKOBO-TPAB THUCTHM THIIOM XKH-
BieHHsI. OKpiM 3amaciB KOpMiB JIJIsl CApHH BEJIMKE 3HAYCHHS Ma€ iX JIOCTYIHICTh 1 KOHIEHTpAIIis,
0cobnuBO B 3uMOBHMIA mepion. Came 3amac 3UMOBHX KOPMIB BH3HA4a€ MOXJIMBICTh KOHLEHTpaLii
TBapWH Ha MEBHIH TEpUTOPIi, a TAKOXK MOKIIMBICTh 301IBIIICHHS MTOTOMIB’ I B MAHOYTHEOMY.

Haiikpamumy nacoBUIIaMu AJIS CApHU JIICOBOTO €KOTHIY € MOJOAHSKH JUCTSAHUX MOPiA, 30K-
pema ny0oBi HacamxeHHs, OyKOBi JepeBOCTaHU € «O0iAHUMHU» B KOopMoBOoMYy BigHomieHHi (Pettorelli
et al., 2002, Xoeupkwii, 2013). [Toap0BHI €KOTHIT XapUy€ETHCS MEPEBAKHO CUITLCHKOTOCIIONAPCHKIMHU
KyJbTypaMHu, SIKI XapaKTepU3yIOThCsl BUCOKUM BMICTOM NPOTEiHY 1 HU3bKUM — KiIiTKOBUHM (I'ynaii,
1992). OcHOBY JITHBOTO paliOHy CKJIaJal0Th TPaB'SHUCTI POCIMHM Ta JIUCTKU AEPEB 1 KyIIiB, pi3-
HOMaHITHI TpUOU Ta ATOJM; B MOJBOBUX YTiAJAX 1€ KOHIOIIMHA, 37IaKOB1 TPaBH, 03MMi, TOPOX, Oy-
PAK, KyKypya3a. B 3umoBuHii iepioll HOCTYIIOBO NEPEXOAUTh Ha KUBJICHHS PIYHUMHU IIarOHaMU JIepeB
1 KyII[iB: OCUKH, COCHH, siceHa, Oepe3u, 01101 BepOU, IUMNIINHT, TOpOOUHU. XBOIHI AepeBa (COCHY,
STIMHY, sUTiBEIb) BXKUBae piako. HaiOinpia pisHOMaHITHICTh BUIIB y paIlioHi KO3yJi MpUIalae Ha
BereTaniiHuii nmepiogq — 249, HaiiMeHI1a — Ha 3uMy, 72 Buan (€BTymeBchkuii, 2012).

Marepiaiu i MeToguKA

OriHKa AKOCTI MUCIMBCBKUX YTib MOKe 0a3yBaTHCA Ha Pi3HUX METOJMOJIOTIYHMX Miaxojax i ii
MeTa — BH3HAYUTH KUTBKICTh TBApWH, KA MOXKE MIPOKUBATH B JIAaHUX YTiIax abo 3 MO3uIlii pomyc-
TUMOCTI, a00 3a SKUM-HEOYIb KPUTEPIEM ONTHMAJIBHOCTI: JJIS TOMYJAIIl, TOCIIOAapCTBa, SKOCTI
MPOAYKLIii, 3arajJbHO1 eKOHOMIYHOi goinbHocTI Tommo (Ky3skun, 2004). B npaktuii BeieHHS MuUC-
JIMBCHKOTO TOCTIOJApCTBa YKpaiHu OOHITYBaHHS MUCIIMBCHKHX YTiJlb POBOJUTHCS 3 METOI BU3HA-
YEHHS ONITUMAIBHOT YUCEITLHOCTI TBAPUH 3 MO3UIIIH TOMYyCTUMOCTI.

B po0oTi mpoaHanizoBaHO THIIOJIOTIUHY CTPYKTYPy MHCIMBCBKUX YTifib, [0 € OCHOBOIO JUIf iX
SIKICHOT OIIHKK (OOHITYBaHHS); PO3PaXx0OBaHO CEpe/HI OOHITETH YTiJb, MPUIATHUX IS ICHYBaHHSI
CapHH, 3 BpaXyBaHHSIM IMOCTIIHO i THMYAaCOBO IIIOYMX YHHHHKIB, BU3HAYEHO ONTHMAIIBHY YHCEIIh-
HICTh CapHH B IOCTIKYBaHUX FOCIIOAAPCTBAX 1 MPOBEIEHO ii MOPIBHIHHSA 3 (PAKTUUHOIO.

MUCIUBCHKI yTijIs 32 KATETOpisiIMA IIHHOCTI (OOHITETaMMU) MOAUISIOTLCS HA 5 KJIaciB OOHITETY:
Bin 1 10 4 Kiacy WiHHICTB YIiJlb 3HWKYETHCA, a JI0 5 Kiacy HaJeKaTh HEMPHUAATHI IJs ICHYBaHHS
Buny yrians (HacraHoga..., 2002).
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JlicocTenosa (mpaBoOepeskHa) JTICOMUCIUBChKA 30Ha YKpaiHU MPOCTITa€ThCS 3 MIBHIYHOTO 3a-
XOJly Ha MIBACHHUH CXiJl 1 BKIIIOYA€ MEBHI aJMiHICTpaTHBHI paiioHn BinHunbkoi, Boaurcbkoi, Ku-
tomupchbkoi, [BaHO-DpankiBchkoi, KuiBchkoi, KipoBorpancekoi, JIbBiBChbKOi, Onecbkoi, PiBHeH-
cpkoi, TepHominbcrkoi, XMenpHUIBKOI, Yepkackkoi i UepHiBenpkoi 00m. (Hacranosa. .., 2002).

BuximgauMu MaTepianaMu Uit poOOTH ITOCTYXXHIM IPOEKTH OpraHi3amii 1 pO3BUTKY MUCIHBCH-
KHMX TOCIIOJAapCTB, pO3TalIoBaHi B Mexax JlicoctenoBoi (mpaBoOepexkHOT) JIICOMUCITMBCHKOI 30HH 1
sIKi epe0yBaroTh B CTPYKTypi Jlep»kaBHOro areHTCTBa JICOBUX pecypciB Ykpainu — JlepikaBHi
mianpueMcTBa «["OpoXiBChKE JIICOMHCIMBCHKE TOCTIOAAPCTBOY, «JlyOCHChKE JIiCOBE TOCTIOAAPCTBOY,
«CTpuiichKe JIiCOBE TOCIIOAAPCTBOY», «HOPTKIBChKE JIICOBE TOCMOAAPCTBOY», «banTchke JIicoBe Toc-
noapcTBo» . UHCENbHICTD CapHH €BPOIEHCHKOI B3ATO 3 MaTEpiaiiB CTATHCTHYHOI 3BITHOCTI «op-
Ma 2-TI (MUCIIUBCTBO)» 3a3HaUEHHUX I'OCIIONAPCTB. 3a3HaueHI Jukepena € o(iliifHo 3aTBepIKEHUMU
JIOKYMEHTaMH, 3T1JIHO SKHX 3MIHCHIOETHCSI MACITHBCHKOTOCIONAPChKA TISUTBHICTD MiATPUEMCTB.

Pe3yabTaTu Ta ix 00roBopeHHs

TurmonoriyHa CTpyKTypa MUCIUBCHKHX YTilb BIUIMBAE HA iX SKICHY XapaKTEepUCTUKY. Po3momin
IJIONII FOCTIOAAPCTB 3a TUMaMU (Tabi. 1) mokasye, 1o cepea J0CiIKyBaHUX 00’ €KTIB € Tocroaapc-
TBa 3 MEPEBAKAHHIM B CTPYKTYpPI MHUCIMBCHKHX YTifb muctsHoro Jicy (HIl «Crpuiickke JII» i
«bantceke JII'», BignosigHo 79,3 ta 93,7 %), xBoitHoro jicy (U1 «dybenceke JII» — 53,8 %) 1
opaux 3emenb (I «I'opoxiBchke JICOMUCIMBCHKE TOCMOAApCTBO» 1 «HOPTKIBChKE JIICOBE TOCIO-
JapcTBO» — BinmnoBinHO 67,8 Ta 55,0 %).

TumonoriyHa CTpyKTypa MUCIHBCBKHX YTiIb TOCIIONAPCTB caMa 10 CO0l He € BU3HAYAIBHOIO
TIPY OIIHIT SKOCTI MUCIMBCHKHX YTiflb JJIsl TOTO YH 1HIIOIO MUCJIMBCHKOTO 3Bipa B MEXax KOHKpET-
HOTO rocrogapcTBa. Jlyke BayKIIMBUM € BiKOBa CTPYKTypa KOXXHOTO TUIY YTilb, & TAKOX HAsBHICTH
MIZITICKY 1 MgPOCTy B MOJIOAHSKAX 2-1 Tpymnu BiKy, CEpEIHbOBIKOBHX, MPUCTHIAIOYHNX, CTUIIIUX Ta
MepecTiiHNX Haca/pKeHHsX. Takuii AeTanbHAN ONMUC TUISHKH 1 OepeThes 10 yBaru, KOJu BOHA BiJl-
HOCHTBCS JIO IIEBHOTO OOHITETY.

JIyist TOPiBHSIHHS LIHHOCTI THX Y 1HIIMX O10TOMIB JJISl CAPHU €BPOMNEHCHKOI MU 3rpyIyBalu ro-
CIIOJIapCTRA 32 MePEBAKAIOYMM TUIIOM MHUCIHBCHKUX YTib Y IXHIH CTPYKTYPI.

Po3moain miomi MUCIUBCBKHUX YIib TOCHOJAPCTB, B SIKUX IEPEBAKAE TUI «OPHI 3eMI»
(puc. 1), moka3zye BEIMKHHA BiICOTOK B CTPYKTYpi FOCHOAAPCTB THX YTilb, IO MAaOTh CEperHi 3a
SIKICTIO 3aXHCHI Ta KOPMOB1 yMOBH (3 GOHITET); BiACOTOK yriapb iHmMX (1, 2 1 4) OOHITETIB € HE3HAY-
HUM 1 TOMY He OyZe CyTT€BO BIUIMBATH HA BHU3HAYCHHS CEPEAHBOTO OOHITETY MUCIUBCHKHX YTilb,
SIKi IPUAATHI 71 iICHYBaHHS CapHH €BPOIICHCHKOI.

Po3paxoBanuii cepenniii 6oniTeT MucIuBChkEX yrins Il «CopoxiBebke JIMI ta «HopTKiBCH-
ke JIMI'», npumaTHUX AJisl iCHYBaHHS CapHH €BPOICHCHKOI, CTAHOBUTH BianoBigHO 3,2 Ta 2,9. Bu-
3HAaYCHHI OOHITET HE € OCTATOYHUM, OCKIJIbKY BiH HE BPaXOBYE BIUIMB IMOCTIHHO 1 IEPIOJNYHO Jit0-
YMX YMHHHKIB Ha CTaH MOMYJIsLii capHu. /i BpaxyBaHHS IFOT'0 BIUIUBY 3aCTOCOBYIOTH KOE(ili€H-
TH 301IBIICHHS (3MEHINCHHS) cepeaHboro ooniteTy (Hacranoga..., 2002). ITicns 3acTtocyBaHHS Koe-
¢inientiB cepenni 6oniTeTn mokpamncs a0 2,7 (11 «opoxieebke JIMI») ta 2,5 (11 «YopTkis-
ceke JII'»).

s eheKTUBHOTO BEICHHS TOCMOJAPCTBA HA TOW UM 1HIIWH BUJ MUCIUBCHKUX TBAPHH MOTPiO-
HO 3HATH 1X ONTUMaJbHY ILIJIBHICTh 1 ONTUMaJbHY YMCENBbHICTb, PO3PAXOBAaHy Ha 3arajbHy ILIOLLY
rocroaapcTBa. KOpekTHICTh MOHATTS «ONTUMATIBHOT YHCENBHOCTD PO3INISHYTO AAMi.

! BimoBiHIME HacTaHOBUMME JIoKyMeHTaMu €: «HacTaHoBa 3 yNOpsIKYBaHHS MECIHBCHKUX yrimb» (epxkkommicrocn Ykpainu,
Kuis, 2002, 112 c.); «IlosicHIO04a 3anucKa NEPCHEKTUBHOTO IIaHy OpraHizalii Ta pO3BUTKY MUCIHBCHKOTO rocrojaapcrsa Yopt-
kiBcpkoro aepxiicrocny IJII'O «Teproninbiic» TepHominbebkoi obmacti» (JIbiB, 2003, 198 c.); «IlosicHrOrOYA 3amKCKa MEepCHeK-
THBHOTO IUIaHY OpraHizarii rocrogapctsa JlepxkaBHoro mianpuemcTsa "I'opoxiBCbKe JICOMUCIUBChKE rocroaapcTBo” BommHebkol
obnacti» (JIpBiBChbKa AepxaBHa JicoBrnopsiaHa excrneauuis, JIbsis, 2007, 295 c.); «IlosicHIOBaNbHA 3aMucKa 70 MPOEKTY OpraHizaii
Ta PO3BUTKY MHUCIHUBChKOro rocnoaapcrsa JI1 "Crpuiickke micoBe rocnogapctBo"» (JIbBiB, 2009, 185 c.); «IIpoekT opranizamii i
PO3BHUTKY MHCIHMBCBKOro rocronapcrsa J{I1 "banrceke micoBe rocrnomapetso™» (3amopixoxs, 2009, 308 c.); «IIpoekt opranizauii i
PO3BUTKY MUCIMBCHKOT'O FOCIIOIAPCTBA JiepskaBHOro mignpuemctsa "lybencrke nicose rocnonaperso™» (Pisue, 2014, 115 ¢.).
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Ta6muus 1. Po3nozis ol rocrnofapeTs 3a THIIAMH MUCIMBCHKHX YTiab (%)

Table 1. Distribution of the area of forestry farms by types of hunting grounds (%)

Ha3sa rocronapcraa THurnm MECITUBCHKUX YTiIb
Jluctanmii | XBoiHui | 3MimraHuit OpHi Jlyxu BonoiimMu Jiziiiil
Jtic Jtic Jtic 3eMti 3emiti
JIT «TopoxiBebke JIMI» 8,2 29 2,2 67,8 7,7 6,9 —
OIT «Ty6encoke JII'» 24,7 53,8 13,6 0,8 3,3 0,2 2,0
AIT «Crpuiiceke JII» 79,3 0,9 1,6 5,3 33 1,1 8,6
JIT «Yoprtkiserke JIT'» 32,5 1,8 1,8 55,0 7,5 0,5 0,9
HIT «bantceke JII» 93,7 0,8 2,6 0,3 1,2 0,1 -

INopiBHAHHSA (HaKTUYHOI 1 ONTHMAaJIBHOI YHCENBFHOCTI CApHHU €BPOMEHCHKOI B YTiASIX TO3BOJISE
OLIIHUTHU €(DEKTUBHICTh BEICHHSI MUCIUBCHKOIO TOCIIOIAPCTBA.

Tax y ATl «I"opoxiBceke JIMI» (akTruHa ymcenbHICTh MeHIIA Bix onTuManbHoi HA 10 %, B
muciuBebkux yrigasx JI1 «HopTkiseske JII» — maibke BIBiUi HMKYa 32 onTUManbHy. He 3Baxa-
FOYM Ha TOJIOHY SIKICHY OIlIHKY MHCIUBCHKHX YTillb JUIS CapHH B MEXaxX IMX JBOX T'OCIOJApCTB,
(hakTHYHA YHCENBHICTh TI0 BITHONICHHIO JI0 ONTUMAIILHOI BiJIPi3HIETHCS iICTOTHO. TOOTO BILTHB caMe
SIKOCTI MUCITUBCHKUX YTiJib HAa YHUCENBHICTh 3Bipa B yMOBaX LUX TOCHOJAPCTB HE € BU3HAYAIBHUM,
HMOBIPHO B JIiI0 BCTYNAIOTh iHINI YMHHHKH, SKi PETryNIOIOTh YHCENbHICTh. [lpuumH miei cutyamii
MOJKe OYTH JIeKiJIbKa — BiJl Hee()eKTUBHOT'O BEJICHHS MUCIIMBCHKOTO TOCIIOAAPCTBA Ha capHy (Heor-
TUMaJbHa CTaTEBOBIKOBA CTPYKTYpa CTa/a, HEAOCTAaTHI 00’ eMu OiOTEXHIYHUX 3aXOMiB), OpPaAKOHBEP-
CTBa J10 a0I0TUYHHUX 1 OI0TUYHUX YMHHHUKIB (0araTOCHIXKHI 3MMU, BIJTUB XH)KAKIB).

JocTatHpo BucOKa ncenpHIcTh capHu B yringsx JI1 «"opoxiceke JIMI» mosicHIO€TECS op-
MYyBaHHSIM B TOCIIOJIAPCTBI ii MOJBLOBOTO €KOTHUITY 1 B JAHOMY BHMAJKy THUIIOJOTIYHA CTPYKTYpa MHUC-
JIUBCBKUX YTiJIb 1 TX SIKICHUH CKJIaJl € BU3HAYATLHUMH.

B rocnomapcTBax 3 nepeBakaHHAM B CTPYKTYpi JUCTSHOTO JIiCY MEpeBaXkaloTh yrifasd 3 A00-
PHUMH 32 SIKICTIO 3aXMCHIMH 1 KOPMOBHMH BJIACTHBOCTSIMH ISl CAPHU €BPOIICHCHKO1, BIICOTOK IO
1,3 i 4-ro OOHITETIB HE3HAYHHH 1 TAKOXK, SIK 1 B MOMEPEAHIX MPOAHATI30BAaHUX TOCHOAAPCTBAX, BEIHU-
KOTO BIUIMBY Ha cepe/Hii OOHITET MaTu He OynyTh (puc. 2).

CepenHiii OOHITET MUCIUBCHKUX YTijb, IPUAATHUX JJIS ICHYBaHHS CapHH €Bponeicbkoi, B 11
«bantceke JII» cranosuts 2,3, a B 11 «Crpuiicbke JIT» — 2.4.

Lli GoHiTeTH CBiAyYaTh, IO YMOBH ICHYBaHHS JJI CAPHHU €BPOICHCHKOI B IUX TOCIIOAAPCTBAX
XapaKTepPHU3YEThCS NOOPUMH 32 SIKICTIO 3aXHCHHMH i KOPMOBHUMH BJIAacTHBOCTAMU. [IpoaHaiizy-
BAaBIIIM Cy4YacHY YHCENBHICTh CApHHU 1 11 BIIMIHHICTD Bil ONTHMAJIFHOI B YTiAASMX TOCHOAAPCTB CIIO-
cTepiraeMo HactynHy Kaptuny: y JI1 «Ctpuiicbke JTicOBe TOCHOAAPCTBO» (PAKTUUHA YHCETHHICTH
MoroJii’s MeHma 3a ontuMaibHy Ha 20 %, a B A1 «bantceke JII'» — Ha 31,7 %. [IpuunHu 1poro
MICTATBCSI Y HU3BKill BiATBOPIOBAJIBHIN 3aTHOCTI 4epe3 HEBUCOKY IJIOAIOUICTh Ta BHCOKY 3aJeX-
HICTh Bijl 6araThoX 30BHINIHIX YHHHHKIB (BUCOTa CHITOBOTO MOKPUBY, HaIa/ XMKaKiB 1 OpakoHBEPC-
TBO). Takox moTpiOHO MpH MOJIOBAHHI HA CApHY BUXOAUTH 3 €BPOICHCHKOTO JOCBIAY yIIPaBIiHHS
MOMYJISIISIMU, SIKAH MOJISITae y BIACTPIII TBapUH 3a MeXaMu Haiikpamux yrine. Halxpamumu 6io-
toru B ymoBax [III «bantceke JII'» € HeBenuki JiCKM Ta 3aJiCHEHI ypouuIna, sKi 3aiMaioTh Haii-
OUTBII IPOTYKTHBHI OCOOMHH; BOHH MAlOTh BUHATKOBO BXXJIUBE 3HAYCHHS y BIJHOBJICHHI peCypCiB.
Tomy nepuiodeproBe BUIIyd4eHHs Oa)KaHO MPOBOAUTH Ha MEHII NMPUBAOIUBUX ISl KO3YJIb TEPUTOPI-
ax (y cajax, Ha BHHOTPaJHHUKAX, a00 y HENIMPOKHX JIICOCMYyTaX UM O4epeTax).

B mucnuscekux yripgsax JIT «/yOencobke JII'» B CTpyKTYypl XBOHHOIO JIiCY NMepeBa)karoTh 10~
Il 3 cepeHIMU 3a SKICTIO 3aXMCHUMH 1 KOPMOBUMH yMOBaMH Juis capHu (46,9 %), 4acTka yriap 3
JOOPHUMH 1 TIOTAaHHMHU 32 SKICTI0O YMOBaMH CTaHOBHTH 25,2 Ta 25,4 % BiANOBIAHO, a cepenHiil OoHi-
TeT — 2,7 (3 ypaXxyBaHHSM BIUTUBY MOCTIHHUX 1 MEPIOAUMYHMX YMHHUKIB). DaKTHYHA YUCENBHICTD
CapHH €BPONEHUCHKOI MEpEeBUILye ONTUMAIbHY Ha 34 %, 110 NMepeBUILye CepeAHbOPIUHUM mpupicT
nporo Buay st Jlicoctenoroi (mpaBoOepexHOT) 30HH. BHCOKa YHCENBbHICTh CAPHH €BPONEHUCHKOT B
VYT1IIX TOCTIOAPCTBA CIIOCTEPIraEThCs BIPOOBK OCTAHHIX JACKITHKOX POKIB.
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Taka curyallist MOrjla BAHUKHYTH 3 A€KUIbKOX IPUYUH: HEpalliOHAJIbHE BEACHHS MUCIUBCHKOTO
rocrojapcTsa (Manuil BiICOTOK N00yBaHHs), 3MEHILIEHHs] YAHHUKA TypOyBaHHsA (MacoBa 3arubenb
MIOTOJIIB Sl CBUHI TUKOi BiJ appuKaHChKOi uyMu cBuHEH 2017 p.), Mirpariis capHH 3 CyCiIHIX rocIo-
JapCTB, IOXUOKH B OOJIIKOBHX POOOTAX.

OnTrMansHa YHCENBHICT CapHHM BU3HAYAETHCS HA OCHOBI OOHITYBaHHS i KOPMOBOI €MKOCTI
VTiJib, IPH IILOMY HE BPAaXOBYETHCS CYKYIHHIA BIUTHB JIMITYIOUHX YUHHHKIB (JOCTYITHICTH KOPMIB,
KOHKYpEHIIis, BIIMB XWxkakiB Tomo) (danunkun, 2014). ToMy HOCATHEHHS BUAOM ONTHUMAaIbHOI
YUCENHHOCTI HE 3aBXIU € 00 €KTUBHUM TMOKA3HHUKOM YCIIIIHOCTI BEJICHHS MHCIMBCHKOTO TOCIIO-
JIApCTBA, OUIIbHIIIE BAKOPUCTOBYBATH HAMPSAMOK Ta IHTCHCUBHICTD 3MiH YHCEIBHOCTI.

MucauBChKe BIOPSAKYBAHHS B TOCIIOJAPCTBI MOHOBIIOETHCS KOXKHUX 15 POKiB, KOPUCTYBATUCS
PO3paxoBaHOI0 ONTHMAIFHOIO YHCEIBHICTIO BIPOIOBXK TAaKOTO TPHBAJIOTO MEpiogy HEKOPEKTHO,
OCKIUJIBKHM KOXKHOT'O POKY B JIil0 MOXKYTb BCTYIAaTH PI3HOMaHITHI APYTOPSAHI YUHHHUKH, SKi KapIuHa-
JIBHO 3MIHATH CUTYAIli}0 B HOMYJIALIT CAPHU €BPONEHCHKO].

Tomy BBaxkaemo ciymHoto aymMKy O. laninkina (Januikun, 2014), oo po3paxyHOK ONTHMa-
JIBHOT YMCEJIBHOCTI MOTPiOHO MPOBOJUTH YACTillle, HDK pa3 Ha 15 pOKiB i, 3 MPaKTUIHOK METOIO
MoTpiOHO BU3HAYATH MPUOMU3HUM 11 piBEeHb, BPAaXOBYIOUHM MIUIBHICTH TBAPHH B KPAIIUX MHCIHUBCH-
KHX TOCIIOapCTBaxX PEriOHY, a TaKOX BIIOMY ILUIBbHICTB, 3a AKOI MOTIPIIYIOTHCS PENpOIyKTHBHI
MOKA3HUKH 1 SIKICTh MOMYJIALIN, a IIKOJIA JIICOBOMY 1 CLIIBCbKOMY TOCTIOAAPCTBY € BiIUYTHOIO.

OCKIJIBKY peaibHa YHACENBbHICTh TBAPHH — II¢ IHTETPOBAHWH MOKA3HUK PeaKIlii MOmyJsIii TBa-
PHH Ha YMOBH CEPEOBUINA iCHYBaHHS, IPUYOMY Ha BCi YMOBHU B CBO{H CyKYNHOCTI, a HE TUIbKH
kopmoBi (Kyszsikun, 2014), To el moka3HUK MOTPIOHO MOKJIACTH B OCHOBY OIIIHKH SIKOCTI MHCITHB-
CBKHX YTiJlb.
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BucHoBkn

3 miBHIYHOTO 3aX0Iy Ha miBAeHHUH cxix JlicocTenoBoi (mpaBoOepexkHOT) ITICOMHUCIHBCHKOT 30-
HU YKpaiHU SIKICTh MUCIMBCHKUX YTiib, IPUIATHUX JJIS iICHYBaHHS CapHU €BPOIECHCHKOT, 3MIHIOETH-
Csl BII CepeiHixX 710 Ho0pux. B yrimusx 3 nmepeBakaHHIM y CTPYKTYpPi OpPHHX 3eMellb a00 XBOWHOTO
Jicy GOpMYIOTBCS CepelHi 3a SKICTIO 3aXHCHI i KOPMOBI YMOBH (Cepe/Hiil OOHITET 3 BpaxyBaHHIM
MOCTIiHO AifOYMX 1 THMYACOBUX YMHHUKIB 2,5 1 2,7), a IMCTSIHOTO Jicy — J00pi 3a SIKICTIO YMOBHU
(cepenniii 6oniter 2,3-2,4).

B rocmnogapcTBax 3 cepegHIMHU 3a SKICTIO 3aXUCHMMH 1 KOPMOBHMHU yMOBaMU (DAaKTHYHA UH-
CEJIBHICTh KO3yJIi HIK4a BiJl onTuManbHOi Ha 10 % (monpoBuii ekoTHI) abo Maiike BIBiYi (JIicoBHA
exoturn). € 1 IPOTHIICKHA CUTYAIlisl, KOJNU (PaKTUYHA YMCEIBHICTh BHIIA 32 ONTUMANbHY Ha 34 %,
II0 3YMOBJICHO HE SIKICTIO 3aXHCHUX 1 KOPMOBHUX YMOB, a IHIIUMM YHHHMKaMHU. B MHCIMBCBKHX
YTIAAIX TOCIIOAAPCTB, 1e¢ (OPMYIOTHCS H0OPi 3a SIKICTIO 3aXMCHI 1 KOPMOBI YMOBH UISl CapHH, ii (a-
KTHYHA YHCEIbHICTh HIXKYa 32 onTUMaNbHy Bix 20 1o 31,7 %.

Jlo6pi 3a sSKiCTIO YMOBH iCHYBaHHS B YTiJUIIX HE FAPaHTYIOTh BUCOKOI YMCeNbHOCTI capHH. Oc-
HOBHMMH ITOKa3HUKaMU TIPH OIIHIOBaHHI SKOCTI MHCIHBCHKUX YTiJlb € CTaH KOPMOBOI 0a3u Ta 3aXu-
CHUX YMOB TepuTopii. [IpoTe, Ha HaII MOTJAN, AOUIIBHO 3aCTOCOBYBATH I TIOKa3HUK JUHAMIKU YH-

CEJILHOCTI BUY B TOCIIOIapPCTBI.
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PRZEWALSKI’S HORSE (EQUUS FERUS PRZEWALSKII) IN THE CHORNOBYL
EXCLUSION ZONE AFTER 20 YEARS OF INTRODUCTION

Sergii Gashchak', Sergii Paskevych®

Chornobyl Center for Nuclear Safety, Radioactive Waste and Radioecology (Slavutych, Ukraine)
’Institute for Safety Problems of Nuclear Power Plants of Ukraine's NAS of Ukraine (Chornobyl, Ukraine)

Przewalski’s horse (Equus ferus przewalskii) in the Chornobyl Exclusion Zone after 20 years of intro-
duction. — S. Gashchak, S. Paskevich. — Camera traps (CT) were used in 2018 to assess the current state of
the Przewalski’s horse (PH) population. Przewalski’s horses were introduced into the Ukrainian Chornobyl Ex-
clusion Zone (CEZ) in 1998. Up to 720 km? (of the 2 600 km® total CEZ area) were investigated between Feb-
ruary and November 2018, however the assessment reported here was made between May—July when PH are
more settled with regards to the territory used. Totally 137 PH were recorded in the Ukrainian part of the CEZ:
47 stallions, 66 mares (adult & fillies) and 24 foals (10 males, 4 females and 10 of unidentified gender). At least
four more PH (stallion, 2 mares, 1 foal) are noted at a remote site in the Belarus CEZ (V. Dombrovsky, or. rep.).
All foals were born April-July 2018. There were 13 harem herds with foals (3—16 individuals in total in each),
four small non-breeding groups (2-3 individuals), ca. 6 stallion groups (2—6 individuals), and at least one soli-
tary stallion. Harem and non-breeding herds generally kept to ca. 18 sites, stallion groups normally roamed.
Two-three groups lived on territories which including both Ukrainian and Belorussian parts of the CEZ. During
2007-2010 PH crossed the river Prypiat and finally founded a local reproducing sub-population. Almost all PH
are from the 2™ and higher generations, only two mares had a brand mark which identified the original intro-
duced population. One herd (Ilintsy) includes a domesticate breed mare (in autumn she moved to a neighbour-
ing group, in Stechanka, where in 2019 gave birth to a hybrid foal sired by the Ilintsy stallion). At least, two
males (solitary stallion and colt) had signs of hybridization (i.e. PH and domesticated horse). Underestimation
of the total PH population in our study is likely as not all appropriate sites were investigated. The total herd, as
identified here, of PH grew seven-fold between 1998 and 2018. However, the rate of population increase be-
tween 2009-2018 was in 1.5 times less than that 1998-2008 previously reported. This reduced population
growth rate was likely due to the changing age structure of the herd, the initial herd contained only older (more
productive) mature mares, over time numbers of younger (less productive) mares increased. The present demo-
graphic indices and reproductive potential do not indicate any negative tendencies in the population develop-
ment, and evidence the further fitness to the local conditions. PH are native to open steppe landscapes and our
study confirms their preference to meadows in the CEZ. However, we observed that PH do not avoid forests.
Reforestation of meadows and predominance of woodlands in the CEZ are obstacles for comprehensive moni-
toring of PH, and may contribute to an underestimation of the population size as direct visual observations do
not work well in the woodlands. CT studies offer a solution to this problem.

Key words: Przewalski’s horse, Chornobyl Exclusion Zone, adventive species, camera trap, population struc-
ture, spatial distribution, long-term dynamics.
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Introduction

Przewalski’s horses were artificially introduced into ecosystems of the Chornobyl Exclusion
Zone (CEZ) in 1998-1999 (Zarkikh et al., 2002). Only 23 of 31 individuals survived after the accli-
matisation, and only 2 stallions and 15 mares founded the current population (Zharkikh, Yasinetska,
2009). All of them were from the Askania-Nova Biosphere Reserve (Ukraine). Native to open land-
scapes (steppe, semi-desert, etc.) PH horses introduced into the Polesie habitats of the CEZ which
are predominantly woodland and wetland. The introduced Przewalski’s horses therefore had to oc-
cupy niche of ancient and extinct forest horse (Equus ferus ferus) which inhabited the region in the
distant past (Sokur, 1961). The introduction of a new large ungulate into the CEZ had implications
for the local ecosystems. The Przewalski’s horse is a protected species, and included in both the in-
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ternational, where it is classified as ‘endangered’’, and national Red List of Ukraine (The Red Data
Book of Ukraine, 2009). Therefore a new free-range population potentially has large conservation
value and is worthy of comprehensive study. During the first 10 years after the introduction of PH to
the CEZ, scientific monitoring was regularly carried out by zoologists from the biosphere reserve
‘Askania Nova’ and Schmalhausen Institute of Zoology (e.g., Zarkikh et al., 2002, Zvegintsova et
al., 2008, Zharkikh, Yasinetska, 2009, Slivinska 2005, 2006). These former studies documented the
adaptation of PH to the CEZ, changes in population demographics, their spatial distribution, health
and interactions with people and wolves were described. As early as the mid-2000’s researchers
differed in estimations of total herd size and noted difficulties for the conducting complete census
(Zharkikh, Yasinetska, 2009, Yasinetska, Zvegintsova, 2013) as a consequence of the spread of ani-
mals over a large, and mainly forested, area. Some individuals were reported to have migrated tens
of kilometres from their point of release (Zharkikh, Yasinetska, 2009, Yasinetska, Zvegintsova,
2013). The census methodology used in these earlier studies could have influenced the results. The
census lasted only approximately a week, 1-2 times per year, normally, though not always, in the
October-March period (Zharkikh, Yasinetska, 2009). Such approach was acceptable in the begin-
ning when the total herd was relatively small, had only 3—4 groups and was spread over a relatively
small area (200-300 km?) (Zharkikh, Yasinetska, 2009). Later when their population grew to three-
times its initial size, they split into 5—7 groups, with some solitary individuals, and spread over 400—
500 km” (Zharkikh, Yasinetska, 2009), the risk of underestimation using this methodology increased.
Expansion of wooded area (reforestation of former agricultural land) gave additional problems. As
the area of land reforested increase further using direct visual observations as a census methodology
became year-by-year harder. In 2006 ca. 38.5% of the CEZ areas (870 of 2260 km®) were former
meadows (Development Project, 2006), but ca. 10% of former meadows (i.e. ¢. 90 km?) had been
reforested for 5-20 years. It is not surprising that studies carried out between 2009 and 2017 did not
provide clear estimates of how many horses there were (Slivintska, Zharkikh, 2012, Yasinetska,
Zvegintsova, 2013). Young wood thicket has a good potential to hide even a large herd of PH. An
additional complexity arose as horses migrated in 2007-2010 to the Belorussian part of the CEZ
(referred to as the Polessky State Radiation and Ecological Reserve, PSRER) where they founded a
semi-settled sub-population (Deriabina, 2013). The PH in Belarus dropped out census conducted in
the Ukrainian CEZ, however, they are part of total population arising from the initial animals intro-
duced in 1998. We had previously observed that from time-to-time Belorussian animals cross into
the Ukrainian CEZ. Thus, the situation in the CEZ in general and around the PH specifically had
changed, and needed new study techniques.

In 2001 we began to use camera traps in radioecological and environmental studies in the CEZ;
camera trap offer a reliable approach with minimal disturbance to study animals and are increasingly
being used in ecological studies (Burton et al. 2015, Gaschak 2008, Gashchak et al. 2016, 2017,
Schlichting et al., 2019). The idea of this study was to apply camera traps to assess the current status
of the Chornobyl PH population.

Methodology

Study sites. The first camera traps (CT) were set up 12—-13/01/18, with most being installed in
February; the remaining cameras were set-up over the year as new locations with PH were found.
Using this approach we were able to investigate nearly 720 km® of the total CEZ area including ap-
proximately half (400 km® of 870 km® (Development Project, 2006)) of the meadow land in CEZ.
The area we were able to cover does not mean a two-fold (or greater) underestimation of the PH
populations since apart the CT footage we also took into account direct field observations, including
footprints, landmarks, and oral reports of other researchers in the CEZ. The role of forests in the life
of PH is unstudied. There are opinions that PH simply cross woodlands migrating to new meadows
(Zharkikh, Yasinetska, 2009, Yasinetska, Zvegintsova, 2013). However, information collected over
20 years suggest a more important role of the woodlands than simply transition habitats.

! https://www.iucnredlist.org/species/7961/97205530
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Totally, CT were deployed in 32 points (Table 1). One CT was stolen in the very beginning (no
footage obtained), however subsequent direct observation of a PH herd at the site and other evidence
(e.g. presence of faecal droppings) allowed us to include the site in our census.

The choice of CT location was defined by evidence of PH activity and considering the probable
importance of the site to PH. Distance between the CT spots varied. In five cases it was 100-800 m,
with multiple CT being located in the home range of a herd (Table 1: points P04/05, 08/09, 10/11,
17/18, 25/26). In 12 cases (P02/03, 03/04, 03/05, 03/06, 04/06, 05/06, 15/16, 16/17, 15/17, 21/22,
27/28, 30/31) the distance between cameras was 1-3 km. In 21 cases the distance ranged 3 to 5 km;
in most of cases (453 of 496) the distance between individual camera exceeded 5 km.

Five CT were located inside abandoned farmed buildings and 12 were sited near to farm build-
ings (including four located near permanent saltlicks remained after the farm activity in the past).
Four CT were located near so-named ‘tyrlo’ (areas of bare earth resulting from frequent PH occu-
pancy and use for dust baths, and well marked by dung piles). Three CTs were mounted near trails or
bridges. In this study, potential watering places were not used as CT spots.

Although it was initially envisaged that the CT would run continually until November 2018,
some CTs stopped working before this (memory cards full, discharge of the batteries, breakage). In
16 of the 27 camera sites, the CT worked for more than 6 months and at 6 sites they operated for 2—5
months. At the remaining five sites the operational period was too short to be useful (Table 1).

Equipment. Several models of CT were used in the study: Ltl Acorn 6210MC/MG — 27
(14/13) sites, CCBetter — 6 sites, Browning BTC-7 — 2 sites, Bushwhacker Big Eye — 1 site,
ScoutGuard 882MK — 1 site. This list includes CTs that were used to replace broken units. Differ-
ent technical features did not allow us to apply the same settings on all cameras. If the CT allowed it,
we set: normal sensitivity, three photos per burst, minimal possible interval (0-5 sec) between trig-
gering. Two CT (Browning BTC-7, Bushwhacker Big Eye) worked in video mode (20 sec) with
smart option of continuing shooting if animals continued to trigger the sensor.

Table 1. Locations where the CT were set-up and length of operational period (in 2018)

Tabmuus 1. dinsHky, ge poTonactku OyIM BCTAaHOBIICHI, 1 TepMiHH iX poboTt y 2018 p.

Locality/ |Coordinates Site description Operational | Operational period
Point (WGS84) days (DD.MM)
LO01/PO1 N51.413,E30.020  Novoshepelychi village, dairy farm, 256 23.02-8.05; 10.05-8.11
inside an open-sided shed with a pile of
salt
L02/P02 N51.415,E29.996  Bridge over Sakhan river, between 54 26.02-21.04
meadows, edge of forest
L03/P03  NS51.415,E29.953  Stary Shepelychi village, inside wood 184 24.02-8.05; 3.06-20.06;
poultry farm buildings 27.06-6.07; 16.08-8.11
L04/P04 N51.429,E29.952  Stary Shepelychi village, at entrance 253 16.02-22.05; 3.06-8.11
into dairy farm building (concrete)
L04/P05 N51.429,E29.954  Stary Shepelychi village, near apple 47 25.07-28.08; 25.07—
tree, 100 m from L04/P04 6.08; 12.09-14.09
LO5/P06  NS51.422,E29.932  Bridge over channel - meadow, birch 300 13.01-8.11
reforestation
L06/P07 N51.483,E29.937  Pass between flood plain gully and lake 365 12.01-8.11
between forest and River Prypiat
LO7/PO8  N51.422,E29.856  Rechytsia village, bridge over river, 52 24.02-17.04
asphalt road
L07/P09 N51.427,E29.851 Rechytsia village, inside dairy farm 243 15.03-13.11
building (concrete)
LO8/P10  N51.386, E29.788  Tovsty Lis village, inside dairy farm 105 16.02-1.03; 21.04-5.05;
building (concrete) 3.06-6.06; 3.08-15.09;

11.10-13.11
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Locality/ | Coordinates Site description Operational | Operational period
Point (WGS84) days (DD.MM)
LO8/P11  N51.385,E29.789  Tovsty Lis village, inside dairy farm 7 16.02-24.02
building (bricks)
L09/P12 N51.378,E29.910  Buriakivka village, at entrance into 267 17.02-30.08; 1.09—
wooden barn 13.11
L10/P13  NS51.345,E29.844  Stara Krasnytsia village, ruins of farm, 233 15.03-20.04; 30.04—
asphalt ground nearby saltlick spot 13.11
L11/P14 N51.301, E29.861 Ilintsy village, inside granary building 233 16.02-22.05; 3.06—
(bricks) 21.06; 6.07-23.08;
3.09-13.11
L12/P15 N51.305,E29.920  Stechanka village dairy farm, on junc- 235 21.02-21.05; 30.05—
tion of paved roads 15.06; 6.07-13.11
L13/P16 N51.314,E29.958  Meadow ‘tyrlo’ of PH, meadow with 90 10.05-18.05; 15.06—
birch/pine tree reforestation 5.09
L14/P17 NS51.279,E29.910  Rozjeezzhe village, at entrance into 146 24.02-30.04; 15.06—
dairy farm building (concrete) 3.09
L14/P18 NS51.277,E29.918  Rozjeezzhe village, nearby ruins of 38 8.05-15.06
wooden barn, meadow with birch/pine
tree reforestation
L15/P19 N51.240, E29.907  Glinka village, near barn with saltlicks 196 15.02-3.04; 19.04—
28.06; 6.07-20.08;
1.09-4.10; 10.10-12.10
L16/P20 N51.264, E30.003  Korogod village, at entrance into dairy 220 16.03-14.08; 3.09-8.10;
farm building (bricks) 10.10-13.11
L17/P21 N51.217,E30.056  Novosilky village, dairy farm, 40 m 214 17.02-11.05; 5.07—
from building, on a trail to watering 13.11
place
L18/P22 N51.217, E30.041 Bridge over channel, wet meadow, 21 5.07-26.07
birch reforestation, near to Novosilky
village
L19/P23 N51.214,E30.134  Cherevach village, at entrance into 6 27.06-27.06; 9.08—
dairy farm building 15.08
L20/P24 NS51.255,E30.125  Zapillia village, near barn with saltlicks, 0 16.03—(stolen)
trail crossing the village between mead-
ows
L21/P25 N51.288,E30.165  Meadow with birch/pine tree reforesta- 110 27.06-15.10
tion, trail cross, old meadow ‘tyrlo’ of
PH
L21/P26 N51.290, E30.155  Meadow with birch/pine tree reforesta- 48 27.06-4.07; 5.07-14.08;
tion, crossing of trail and fire break 10.09-12.09
L.22/P27 N51.340, E30.121 Field station (machine shed, brick 191 23.02-13.04; 19.04—
building), asphalt ground, inside heav- 18.07; 10.09-28.09;
ily reforested meadow 10.10-13.11
L23/P28 N51.357,E30.118  Kopachi village, 200 m from dairy farm 74 17.02-15.03; 20.04—
building with large salt pile, trail from 7.06
forest to the farm
L24/P29 N51.358, E30.062  Stow Stupnikove, ‘tyrlo’ of PH, 245 23.02-26.10
meadow between pine forests, trail to
Kopachi village
L25/P30 N51.320, E30.056 ‘tyrlo’ of PH, meadow with birch/pine 121 20.04-20.05; 3.06-5.06;
reforestation, between pine plantations, 16.06-14.07; 2.08-7.08;
near to Chornobyl-2 settlement 1.09-26.10
L26/P31 N51.332, E30.062  ‘tyrlo’ of PH, edge of pine forest, fur- 110 20.04-23.05; 3.06—
ther meadow with birch/pine reforesta- 17.06; 2.08-4.10
tion
L27/P32 N51.472,E30.018  Near to a dam with a road in the middle 43 28.08-10.10

of meadow with birch reforestation
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CT mounting. Normally the CT were deployed 4-10 m from the where PH were anticipated.
Cameras were mounted on parts of buildings or trees. Height and angle varied depending on particu-
lar features of the set up. In most cases, a high risk of the CT being seen by people was supposed and
therefore CT were masked.

Based on our own prior observations, PH are drawn to farm buildings, and take the opportunity
to visit saltlicks and piles of fertilizers in the abandoned buildings. They often gnaw or lick brick
walls. Therefore in order to keep the animals in front of the CT we put out saltlicks (April-May).
However later we stopped this as it also attracted deer casing memory cards to be filled and dis-
charging batteries.

Footage processing. In total 411 000 still photos and 1 120 videos were obtained, including
about 20% showing PH. Quality varied depending on CT model, features of the particular CT, light,
angle and behavior of the animals. PH were identified on gender features, relative size and propor-
tions, leg stripes, spots on the body, color of fur and particular parts of body, scares. Only two PH of
all recorded in 2018 had a band mark (mares, No. 17 and 45) received before introduction into CEZ.

After processing of all of photographs/footage we came to decision to estimate number and
demographic structure of PH from photographs collected between May and July. This decision was
taken because, during this period:

1) Moulting has finished and individual features become more obvious regardless of aspect an-

gle and light;

2) Gender, age and rank differences are clearer;

3) Most PH are relatively settled and do not normally range far;

4) Daylight is the longest.

To distinguish individuals we made a photo-catalogue for every animal with shots from as many
angles as possible obtained in a particular day. This helped us to recognize most individuals over
periods of 2-3 weeks, sometimes — up to month. However, markers changed over time or disap-
peared and therefore the catalogue was updated periodically. Nevertheless, some individuals did not
have specific markers to enable their identification. The presence of such individuals was recorded if
all or majority of the identifiable herd members had been recorded. Night or transition (i.e. dawn and
dusk) footage normally did not allow identification of most PH (the most used CT, Ltl Acorn 6210,
has poor infrared illumination and matrix with relatively low resolution and sensitivity). In such
cases we analyse consecutive footage for longer period and took into account records for diurnal
period and features of PH behaviour.

The following gender-age categories were defined to assess demographic structure of the popu-
lation: 1) dominant stallion in the herd (alfa-stallion), 2) mature mares, 3) immature 2—-3 years old
mares, 4) immature 2-3 years old stallions (in harem herds), 5) 1-year old stallions, 6) 1-year old
mares, and 7) foals (males and females, separately if possible). Stallions (solitary or in stallion
groups) were identified as mature or immature depending on size and proportions of the body. Since
solitary stallions often appeared at night, and (by definition) rarely in groups their identification
challenging. In the absence of clear individual characteristics, a PH was attributed as ‘unknown indi-
vidual’.

As a whole PH were recorded if they are recognized and attributed to that group which more or
less constantly kept to the given general locality (site) during May—July 2018. If well-recognized PH
appeared outside of their usual locality, they were not recorded in the population of that site. Uniden-
tified PH were not recorded if there was the possibility of repeated recording of an unrecognized
local individual.

Results

From our analyses of the CT photographs/video footage up to 114 PH were recorded in the CEZ
in period May—July 2018. Additionally a harem herd of 10 individuals was recorded by direct visual
observations. PH were recorded at all studied sites, actually within that total area they occupied over
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the first 10 years (Zharkikh, Yasinetska, 2009) (Fig. 1). Apart from this PH were found in a new area
where they had been not recorded previously (see: Fig. 1). A short description for every locality and
PH group is presented below. A few sites (L02, L20) where the CT did not work in May-July are not
presented here.

Locality LO1. A large salt pile under the brick shed on a former dairy farm in village No-
voshepelychi. A pair of males (immature stallion and colt likely born 2017) visited the site several
times in May 2018. Both had overgrown hoofs. After May they were not observed again. However,
earlier (March-April) they were recorded at the Kopachi site (L022) and westward LO1 (L02), so
perhaps they spent time in that region in May-July. Apart from these two individuals, an alpha-
stallion from the L03 herd (Stari Shepelychi) visited LO1 three times in May and June; an alpha-
stallion from the L04 herd (Stari Shepelychi) visited the site once in July.

Locality L.03. The biggest herd (16 individuals) recorded in 2018 identified by a CT located in-
side a wooden poultry farm building in village Stari Shepelychi (Fig. 2, 3). The herd consisted of an
alpha-stallion, eight mature mares, three one-year olds (2 females and 1 male), and four male-foals
(1* was born in 3" decade of April, two — in the beginning of May, and 4™ — in 3™ decade of
May). During the periods when the CT was operating, PH came into the building almost every day,
often many times per day, generally resting for up to 0.5 hour (in May up to 2-3 hours). Often only
alpha-stallion and a dominant mare came into the building.
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Fig. 1. PH home ranges of separate herds revealed or assumed in the CEZ, on study results of 2018. Hereafter shape
and size of the home ranges represented on the maps are approximate, defined using visual observations (of PH
and/or faecal droppings) and assuming that the PHs keep with about 3 km and preferred meadow habitats.

Puc. 1. Po3ramnryBanus iHAUBiAyadbHUX TUSIHOK OKpeMux TaOyHiB KoHei IIpkeBanbchkoro B Mexxax U3B, BusiBiie-
HUX 200 MOXIIMBHX, 3a qaHuMu 2018 p. Tyt i mani ¢popma i po3mipu AisTHOK, IpeAcTaBiIeHI HAa KapTaX, € YMOBHHUMH,
BH3HAYEHI HAa OCHOBI Bi3yaJbHHX CIIOCTEPE)KCHb KOHEH, IX CTEKOK 1 KyJOK THOIO, a TAKOXK 3 TPHUITYIIECHHIM, IO KOHI
TPUMAIOThCS TUITHOK PaziycoM 0 3 KM 1 BI/JIAIOTh MepeBary JIyIHHM MICIISIM MEIIKaHHS.
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Fig. 2. PH from herd
LO3 resting inside the
former poultry farm
building.

Puc.2. KII 3 TabyHa
L03, mo BiAmOYMBAIOTH
BCEpPEIMHI  KOJUIIHBOT

nTaxoepMu.
sipovka - == S
L : R &
bo e & Tl Uiy
% vllad; .2
§ q =~
,X’ ) w
g .7

N. Krasnytsia

Fig. 3. Home ranges of PH herd in the northern part of CEZ, and real or possible migration routs.

Puc. 3. Teputopii okpemux TaOyHiB y miBHi4YHIN YacTuHi U3B Ta peanbHi a00 MOXIIMBI IUISIXH KOYiBEIb.

Tension in the herd was evident (compared to most other herds observed), mares often fought or
chased each other. The potential lure effect of the saltlick placed in front of the camera cannot be
excluded; until the saltlick ran out the PH spent a lot of time inside and competed for the salt. Apart
from this herd no others were recorded inside or (by visual observation) near to the farm. During
May-July 2018 the LO03 herd was not recorded in any other localities, although the alpha-stallion
visited a salt pile at LO1 on a number of occasions (Fig. 3).
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Locality L04. One CT was mounted in front of the side entrance into a farm building of a for-
mer dairy farm in Stari Shepelychi village. A second CT was located near to some apple trees ap-
proximately 100 m from the first CT. The local harem herd consisted of alpha-stallion, three mature
mares, a colt (with white ‘star’ on forehead) and a female-foal (born approximately 09/07/18). This
building was likely often visited by PH, however the animals normally did not stop at the CT. The
second CT showed the animals to be at the location when not observed by the first camera. In July—
August there were several times when over a long period the animals were shot near one camera and
never near the other. Investigation of the territory around revealed a meadow ‘tyrlo’ (N51.435°,
E29.956°) which likely belong this herd. In June an alpha-stallion from the neighbouring herd (L03)
was observed at L04. Fresh scars on the neck of the local stallion and a change in behaviour (more
rapid movement) indicated the likely confrontation with this visiting stallion. The L04 stallion some-
times disappeared, once in July he was recorded near the salt pile in Novoshepelychi (LO01).

Locality L05. Though the CT (sited on a bridge over a system of drainage channels) was just
1.6 km from L04, the only horses recorded here in May—July (on 10/06/2018) were a vagrant pair of
stallions (mature and colt). Later, in August, the same pair was recorded at L09.

Locality L06. This locality was 2.5 km SE-ward from Belorussian village Bela Soroka. We
knew that some PH live nearby the village, however we did not anticipate to record them at the cam-
era site. The local habitat was deciduous forests coming down to the reforested flood plain of Prypiat
river. The CT was sited on a passage between a gully and lake towards the Prypiat River. The near-
est meadows are northward, beyond a large lake (Kolodne) which connects with the Prypiat River
and which cuts-off access to the meadows. No meadows are located close by southward, only wet-
lands and forest. On 15/06/18 a harem herd (stallion, four mares and two foals) ran into the camera
trap view area from the direction of the river. Later (17/07/18) a herd of seven adults and three foals
ran in the opposite direction. In both cases the quality of the pictures did not allow us to identify the
animals. V. Dombrovsky (PSRER, Belarus) reported to us orally that his CT in Bela Soroka re-
corded in June—July from five adults and one foal to nine adults and three foals. Evidently, these
animals live mainly on Belarus territory where they roam between the villages of Bela Soroka and
Dovliady.

Locality 07. CT was mounted inside the last building of dairy farm, by the forest, in the village
of Rechytsia. There were a number signs of PH at the site and a saltlick was placed there. However,
until the beginning of May no PH were recorded. Almost all recordings at this site were made in
May. The positioning of the CT was not optimal and prevented recognition of individual animals all
of which were stallions. In 19 of 24 cases only 1-2 individuals (mature and younger) were recorded.
On three occasion, three PH were observed and on single occasions groups of four and five. We
cannot say if the observed animals were from one group, or represented different groups. The quality
of the pictures did not allow us to compare them with other stallions herds recorded in other locali-
ties. Whilst the surrounding habitats near Rechytsia (meadows) correspond to the preference of PH,
it is possible that animals observed at this site roam between Ukraine and Belarus.

Locality L08. The CT was located inside the last building of a dairy farm, in Tovsty Lis village;
the surrounding area was meadow with birch reforestation. Fresh dunghills and regular observation
of the local herd indicated the building was in their home range. The PH spent a lot time in front of
the CT, the memory cards were filled rapidly, consequently the time period over which the CT oper-
ated in May—July was limited. However, the footage obtained and in situ observations allow us to
concluded that the herd was always in the area and did not migrate far (until the end of August). The
herd consists of a stallion, two mares, a filly, one female-foal (born in mid-late May) and 1 male-foal
(born in early-mid June). No conflicts within the herd were recorded. No other PH were recorded at
this site during May—July.

Locality L09. The CT was located in a wooden barn with stalls, on the edge of village Buri-
akivka. The immediate habitat was pine forest or reforested land, the nearest meadows were 500 m
away. In May-July an old stallion was almost constantly at the site; the animals had scars on the
head. In the period 11-27 May 2018 a mare with an approximately 2-week foal (male) joined him.
Until 27/05/18 they appeared to be a small harem group. On 27" May something happened, the PH
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appeared agitated and the mare with foal disappeared. After 7/06/18, the mare and foal were recor-
ded at site L12 and subsequently within the L10 herd. Apart from the mare, on 12/05/18 a herd of six
stallions was there in the night; as it was dark the animals could not be identified. During the night of
24/06/18, a new solitary young stallion was recorded in the company of the local older stallion, but
then disappeared. In July two stallion groups visited the site (Fig. 4). One herd of five individuals
visited up to 12 times between 9/07/18 and 30/07/18. They also were recorded on the 8/07/18 in
L10. Sometimes they were together with the local old stallion. A second herd of six stallions visited
on 24/07/18 just after the first one, and it looked like a chasing the first group. The second herd was
well-recognized and recorded many times in different localities (see below) during 2018.

Locality L10. The CT was located in the ruins of a farm burnt in 2015. Surrounding habitats
were also burn over a large area, though some birch trees survived. PH as well as other ungulates are
attracted by a small brick construction where in the past some fertilizers (or possibly food supple-
ments) were stored. The animals also licked the brick walls. We had to mount the CT on an aban-
doned machine which was on an area of asphalt about 15 m from the brick construction. It was too
far for the CT, and affected our ability to recognize individuals at dusk/dawn and during the night.
The CT also likely missed some animals. A herd of five PH visited the site throughout May during
the night, and the animals were for short time periods only. Based upon the frequency of photo-
graphs, it is likely that this site was not in the centre of the group’s home range. The herd consisted
of a stallion, two mares, and fillies (born 2016—2017). On one occasion (22/05/18) an old mare with
brand mark ‘17’ joined the herd, soon after no PH were recorded by the CT for two weeks. When the
animals were recorded again (8/06/18) a new mare with a foal (born early May) joined them. Previ-
ously this mare and foal were recorded at L09 (11/05-27/05) and L12 (7/06). In June the herd were
recorded only a few times; the old mare ‘17° was no longer with the herd and was recorded at the
site L12. In July the local harem herd were almost constantly recorded at L10. Additionally on
13/06/18 a group of three stallions was recorded, nocturnal pictures did not allow us to identify
them. A group of five stallions came to the site on 8/07/18 (these animals were later (11/07/18) re-
corded at L0O9).
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Fig. 4. Home ranges of PH herd in the western (studied) part of CEZ, and real or possible migration routes.
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Fig. 5. Mixed harem nearby to Ilintsy dairy farm (L11).
Puc. 5. 3mimannii rapemunii Tabys 6int MT® y c. Luminmi (L11).

Locality L11. The CT was mounted inside a former granary building, the last construction of
the dairy farm in the village of Ilintsy. Beyond the farm buildings the habitat was meadows with
some birch reforestation. A high risk of this site being visited by people was anticipated and there-
fore CT was carefully masked. PHs kept nearby the farm throughout the study period. Initially they
were represented only by a stallion with a mare. During 7/05-21/05 the mare was absent, and after
came back with a female foal (born in mid-May). At the same a domestic mare (black colour) joined
the PH (10/05/18). The stallion covered the domestic mare over several days (10/05, 11/05, 14/05,
15/05, 17/05). The domestic mare initially dominated the PH mare, and drove her away, but over
time the animals became more tolerant of each other (Fig. 5). The herds were rarely observed during
the night, but during the daytime the animals stayed inside the granary almost every day for long
periods. During May—July this herd was recorded nowhere else, and no other PH were recorded at
L11. The only exception was when the stallion visited L.12 on 31/07/2018.

In autumn the domestic mare moved to a neighbouring group, in Stechanka village, where in
2019 gave birth to a hybrid foal sired by the Ilintsy stallion.

Locality L12. This site was in the territory of a dairy farm in the village of Stechanka. Dung
piles and PH footprints were everywhere at the site with no obvious preferred spots identified. The
CT was mounted on a tree at the crossing of concrete passages between farm buildings. This was
perhaps not the best place but evidence of people visiting the site limited the choice of CT mounting
points. In order to attract and retain PH we put a saltlick in front of the CT. In the first half of May a
solitary hybrid stallion (with a white ‘star’ on its forehead) was recorded (it was also recorded during
April). This stallion was also observed (7/04—11/04/2018) in the stallion group at site L10 (Stara
Krasnytsia). An old mare with the brand mark ‘17 was observed on 13/05/2018. During the second
half of May and first week of June the CT either did not work or the quality of nocturnal pictures did
not allow us to identify individual PH. During this time one or two PH were occasionally recorded.
On 7/06/2018 some PH from the L10 herd (Stara Krasnytsia) visited L12.
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The L10 animals comprised the alpha-stallion, a mare and foal (also recorded 11/05-27/05 at
L09), and two unrecognized individuals. The animals stayed for only one day. From 8/06/2018 until
August an old stallion together with old mare ‘17’ kept to L12. It is possible that these PH were the
animals recorded in May which could not be recognized. The farm territory was only a part of the
animals’ home range, from time-to-time they appeared in the neighbouring site L13 (Fig. 4). At the
end of July (31/07) the alpha-stallion from Ilintsy’s farm (L11) visited L12 resulting in some con-
frontation with the local group. At the end of September the domestic mare from L11 joined the L12
herd and was subsequently observed to remain at the site for at least a year.

Locality L13. This site is a large meadow ‘tyrlo’ within a relatively dry fallow area of refor-
ested by pine and birch trees to the north of Stechanka village. PH rarely visited the site, most often
seen were the stallion and mare ‘17’ from L12. On 13/05 and 16/05 a group of 2-3 stallions joined
them, including the hybrid with a ‘star’ recorded previously at L.12 and L10. Later (25/06) one un-
known solitary stallion visited the site.

Locality L14. This site was a dairy farm in the village of Rozjeezzhe (burnt in 1992). The CT
was installed in front of the entrance into the surviving building. Dunghills, trails and having ob-
served PH at the site in the previous winter gave us hope that we would initially observe animals
here during the study period. However, the big harem herd (up to 15 individuals, including three
foals) observed at the site only stayed until June; most recordings were via direct observation (21/04,
8/05, 30/05) rather than by CT. The animals rarely came to the actual CT spot (in spite of a saltlick
nearby). During 8/05-15/05 the CT was moved 600 m eastward, to the ruins of a wooden barn where
the herd was often observed. However, no results were obtained from this new location. After June
the herd was recorded in the village of Glinka (L15) more 4 km southward of L14. No other PH
were recorded at L14 during May—July.

Locality L15. This site was almost at the centre of the village of Glinka. The CT was deployed
near a barn with remains of some fertilizers or saltlicks which attracted ungulates including PH.
Grassy meadows of the Uzh River flood plain surround the abandoned village with numerous
patches of reforestation. The potential risk of theft and local features forced us to put the CT too
close to where animals passed. This resulted in partial photographs of individuals and groups, and
the potential exclusion of some animals. In May 2018, PH were recorded only once (2/05): 2-3
adults including a stallion. The quality of photographs meant that the animals could not be identified.
After 6/06/18 the harem herd previously recorded at L14 were observed at this site. The herd con-
sisted of an alpha-stallion, seven mares (perhaps some fillies), male and female 1 year olds, and
three male-foals (two were born in the second half of April, one at the beginning of May). The herd
was not at the site constantly visiting the barn only five times in June and three times in July. The
animals always entered the CTs field of view from the neighbouring meadow to the east. Very few
dunghills were found in other parts of the village, and none in neighbouring village of Zamoshnia
where in the past we knew that PH had stayed regularly. No other horses were noted in L15 in June—
July, but new scars on the stallion indicated that in June he fought with another animal. Our previous
observations in 2015-2016 showed that PH often cross through the pine tree woodland between this
meadow and lands around the villages of Rozjeezzhe and Korogod (2-3 km) (Fig. 6); such periodi-
cal movements are not excluded in May—July 2018. Lands to the southeast of Glinka also had appro-
priate habitats, but the absence of roads prevented comprehensive investigation.

Locality L.16. The CT was mounted in front of the side entrance into a farm building on the
large dairy farm in the village of Korogod. A number dunghills were found inside the building and
was evidence that animals regularly licked the brick walls. The farm is surrounded by dry grassy
meadow with some birch/pine reforestation. During May—July an old solitary stallion kept to the site
constantly. On the night of 23/05/18 two stallions were recorded but not identified. Over a month,
21/06 and 24/06-28/06, two—three stallions were noted during the night. During daylight apart from
the resident old stallion, one younger stallion (perhaps a colt) was identified. This younger animal
was observed at the site in July, on a two occasions it was observed together with the old stallion. On
10/07-12/07 a nomadic herd of five stallions came to the site; this was a herd recorded in several
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other localities (L22 — 10/05, 4/06; L.25 — 12/05, 17/06, 8/07, L09 — 24/07; L21 — 20-21/09). On
a few occasions the local stallions were observed with the bachelor herd; no conflicts were noted.

Locality L17. This site was a former dairy farm in Novosilky village. There was evidence of
PH were both inside the farm buildings and outside. As evidence of people was also common the CT
was installed on a trail to a watering place at the edge of forest (pine plantations). This set up was
not successful, animals could pass the behind the CT. Based on CT images, in early May it is likely
that five—six PH were at the site: a stallion, three adult mares and 1-2 not identified. On 11/05/2018
we found two dead PH (one stallion) in a building in the central part of the village. It appeared that
the animals were trapped by the door. After 6/07/2018 a herd of five PH kept to the area of the site: a
stallion, three mares and a colt (born 2017).

Locality L.18. In theory, this locality could be combined with L17, the CT was deployed on a
trail going down from the village (Novosilky) to the flood-plain meadow 400 m further away was a
watering place which the L17 herd likely used (Fig. 6). The distance between L17 and L18 was a
little more than 1 km. The CT was run for only 3 weeks (5/07-26/07). Surrounding habitats were
represented by grassy wet meadows with a system of drain channels, and numerous patches of birch
and willow reforestation. Over the operational period the CT recorded: one stallion (unrecognized)
twice and once a herd of five individuals which looked like the one from the L17. Animals observed
at this site always appeared watchful.

Locality L.19. This site was a dairy farm in the village of Cherevach. There were abundant evi-
dences of PH found both inside and outside the farm buildings. Moreover, PH were commonly ob-
served near to the village in January—April 2018. Unfortunately the CT worked not very well and the
data obtained from this site in May—July were poor. In January—February 2018 we saw a large herd
of up to 16-17 individuals, including four colts/fillies. In March—April, two smaller harems: 1) a
stallion, two mares and a colt (16/03/18 nearby Cherevach); and 2) nine animals in total comprising,
a stallion, 5-6 mares, 2—3 colts (21/04/18, 1.5 km north of the village). We cannot rule out that these
two smaller herds were combined in the beginning of 2018, and later divided on two groups. The CT
was not sited until 27/06/18 in front of the entrance into a building on the dairy farm.
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Fig. 6. Home ranges of PH herd in the southern (studied) part of CEZ, and real or possible migration routs.

Puc. 6. Tepuropii okpemux TaOyHiB y miBaeHHIH 9acTuHi Y3B Ta peanbHi a00 MOXKIIMBI MIJISIXH KOYiBEJb.
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Unfortunately, the camera malfunctioned and we did not get any pictures of the PH in June—
July. In August (11/08, 12/08, 14/08) a harem herd passed the CT: a stallion, two mares, a colt (born
2017) and a foal; picture quality was poor. The large herd we had observed near to Cherevach in
March-April was not seen again and we have no information on where it went during the summer.
However, the camera at L20 (near to the village of Zapillia) to the north of L19 was not studied as
the CT was stolen. Dunghills were common at L20 and on 1/09/18 we observed a large unknown
harem herd (see below), it is possible that these animals were initially from Cherevach (L19).

Locality L21. This site was a relatively dry fallow meadow with active reforesting (birch, as-
pen, pine). Two CT were deployed here (Fig. 7). One was mounted on a fence pole (marking the so
called ‘10km zone’) where animals (including PH) went through a gap in the fence, the trail going
through the fence crossed a fire break close to the CT. The second CT was at an intersection of trails
app. 800 m away from the first CT. Both CT were installed comparatively late (27/06/18). The CT
recorded only a small herd (a stallion and two mares) which roamed around, we also observed these
animals near to Chernobyl town. On 29/07/18 a new unknown stallion was recorded by the CT.

Locality L1.22. This locality included two agricultural brick constructions within a dry grassy
habitat heavy reforested by pine trees and birch over the last 20 years. One construction was a shed
for agricultural machines, the area between the two buildings was paved. The CT was mounted in
this paved area. The site is remote from any roads and there was lots of evidence of animals. A small
group comprising a stallion, a mare (possibly immature) and colt (likely born 2016) came to the site
often to rest in the shed. The colt appeared on 26/06/2018 and subsequently stayed with the herd.
Previously this colt had been observed with a harem herd living on meadow land between L23 and
L24. The L22 herd roamed over the meadow near to Kopachi village (1.8 km northward of L22, see
Fig. 7) and in May they were only PH recorded at the dairy farm in Kopachi. Thus, site L23 was
within the home range of the animals observed at L22. Sometimes the animals migrated further, on
8/07/18 (and in August) the L22 herd was recorded at L24 (4.5 km to the NW). Apart from this herd,
a vagrant and well-recognized stallion group (6 individuals) were observed at L22 (10/05/18 and
4/06/18).
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Fig. 7. Home ranges of PH herd in the central part of CEZ, and real or possible migration routs.

Puc. 7. Teputopii okpemnx TaOyHIB y neHTpanbHii yacTuHi U3B Ta peanbHi a00 MOXKIMBI IUIIXU KOUiBETb.
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During the study period, these stallions were recorded at many sites of the region (L09, L16,
L21, L22, L25; see below). A solitary unknown stallion was at site L22 13/05/18 and 15/05/18.

Locality 23. This site was a dairy farm in the village of Kopachi. A large salt pile in one farm
building attracted ungulates and there was abundant evidence of PH. However, the farm is situated
near the road between Chornobyl town and the Chernobyl nuclear power plant and consequently
people often visit this site. Therefore, we had to mount CT on the tree a little far from the building
(200 m), near a trail coming from the neighbouring forest. Until May a large harem herd stayed at
the site before moving to L24, and soon afterwards to sites L25/L.26. In May only the stallion and
mare from site L22 were observed at L23. On 12/05/18 two PH (‘older’ and ‘younger’) were ob-
served on the side of the Kopachi—Prypiat road, 2 km north of L23. These animals might have been
from site L22/L.23 or LO1. The two LO1 stallions were absent (from LO1) on day 12/05/18, and in
March—April we recorded that they had visited L22 too. No observations were made at .23 in June—
July, because on 5/06/18 there was a large fire near the village and we had to remove the CT.

Locality L24. This site (stow ‘Stupnikove’) was a large meadow ‘tyrlo’ in the middle of
meadow land with different habitats (dry, wet, thickets, reforestation, channels, etc.). The meadow
stretched between pine forests until the village of Kopachi (L23). Apart from the ‘tyrlo’ (with large
dunghills) a number PH’s trails traversed the meadow suggesting that PH inhabited this area con-
stantly. In February—April a large harem herd (7-9 individuals) was observed at the site. The herd
included: a stallion, four mares and two colts (2016-2017). One more colt joined the group from
occasionally. The animals migrated between L24 and L23. However, there appeared to be confronta-
tion between mares in the herd; at the beginning of May the herd broke-up. Most of the animals went
to L25/L.26 site while one mare and two colts stayed at L24 until 4/05/18-7/05/18. It is possible that
the colt joined the L22 group, while the other animals (mare and filly) joined the harem herd at sites
L25/1.26. Almost no PH were subsequently noted at site L24 until August; on a few occasions dur-
ing the night, 1-2 horses were observed but could not be identified. Additionally the group from
L22/1.23 was recorded at L24 on 8/07/18; in August these animals visited L24 more often.

Locality L.25. This site was a large former meadow with extensive birch/pine reforestation. The
site was remote from any roads, and surrounded by pine tree plantations. It was on the plateau of the
so called Chystohalovka upland (and for this reason was rather dry) about 1.7 km far from the aban-
doned settlement Chornobyl-2 (Fig. 7, 8). Our first exploration of the site (20/04/18) revealed abun-
dant evidence of PH (‘tyrlo’, trails, dunghills). The CT was installed near to the largest ‘tyrlo’. As it
turned out, this was likely the centre of the home range of animals utilizing the site. PH spent up to
0.5-1.5 hours at the site almost every day. This resulted in rapid filling of the CT the memory card
and discharge of the batteries and subsequently for periods in May, June and July the CT did not
work. However, footage (as well as the field observations) allow to state that: the local herd kept to
the site almost all of the time. It was the same herd, which we earlier recorded on the meadows be-
tween L23 and L24. The age and number of the dunghills and trails at L25 indicated that it was
within their home range in the earlier period. By the end of June, this herd included nine PH: a stal-
lion, three mares (one infertile), one filly and one colt (born 2016-2017), one male-foal (born 6/05—
8/05) and one female-foal (born mid/late May). One old mare had a brand mark ‘45’ (received be-
fore introduction into CEZ). She appeared to have fractious relationships with the dominant mare,
and often left the herd together with the filly. Such behaviour has previously been noted in April at
site L24. However after the birth of her own foal mare ‘45’ joined the herd permanently. The infer-
tile mare also sometimes disappeared. Apart from this herd, a group of the vagrant stallions (5-6
individuals) came to site L25 three times (12/05, 17/06 and 8/07). On 12/05 they were together with
the local herd but without the local alpha-stallion. The group of vagrant stallions is the same one as
recorded at many other sites over the year (see below). The alpha-stallion of local herd copulated the
dominant mare 20/05/18, ‘45’ mare — 4/06/18, 5/06/18, 27/06/18 (Fig. 9), and the ‘infertile’ mare
on 12/07/18. This herd was not recorded in other localities (other than L.26) during May—July. How-
ever, a lack of water and the direction of main trails suggests that they regularly went down to the
meadows (L23/L24) which had a number drainage channels.
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Fig. 8. PH herd L25 on the ‘tyrlo’ (‘tyrlo’ from the space, Google Planet Earth).
Puc. 8. Tabyn L25 Ha cBoeMy THpi (BUIIIS THPIIA 3 KOCMOCY, 3a: Google Planet Earth).

Fig. 9. Stallion copulating with mare ‘45’. In the background — smoke from a large fire (5/06/18).

Puc. 9. XKepebeup kpue kobuiny «45». Ha 3anapomy doni — qum Benukoi noxexi (5/06/18 p.)
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Locality L.26. This site is within the home range of the L25 herd being 1.3 km from the L25
CT. This site was a ‘tyrlo’ situated at the forest edge. The remains of some fertilizers were nearby
the ‘tyrlo’. PH trails crossed the spot and going northward to Kopachi (L23) and wet meadows
(L24). The CT did not work at the end of May, of the end of June and the whole of July. However,
the footage obtained confirmed observations at the L25 locality. The herd likely visited L26 less than
L25; no other PH were recorded at 1.26.

Locality 27. This is the only locality on the opposite (eastern or left) bank of the Prypiat river
(Fig. 3). For twenty years there were no evidences that PH had got over the river. Our finding (on
28/08/18) of numerous footprints and dunghills nearby the village of Usiv (in the north of left-bank
of the CEZ) was unanticipated. Apart from the separate dunghills and trails, we found a ‘tyrlo’ on
barren sand (N51.479°, E30.013°). Number and age of the dunghills indicated that PH were at the
site in May—July also. The late operating period of the CT (28/08—10/10) and not very successful set
up (the animals could bypass the CT) did not give good results. Only one horse was recorded (19/09,
23/09, both at night) with no evidence of a herd at the site. V. Dombrovsky (pers. comm.; PSRER,
Belarus) reported that in the second half of 2018 he recorded one small herd (stallion, 1-2 mares and
a foal) nearby the village of Borschiovka (8 km northward of .27) and big herd of 10 individuals (a
stallion, seven mares/colts/fillies, two foals) near to the village of Masany (3.5 km northward of
L27). In his opinion, the later herd time-to-time went to the territory of Ukraine (i.e. surroundings of
Usiv village). The features of the given locality were: flood plain of the Prypiat river with rather dry
meadows on upper sand ridges, and grassy and overgrown habitats in lower wet places, nearby lakes,
marshes and channels; reforestation has taken place everywhere.

Vagrant non-territorial groups. Apart from the territorial groups or individuals with their own
home range, there were several groups of stallions, which normally roamed over a large territory and
which from time-to time visited different localities of the territorial groups.

One herd consisted of 5-6 stallions (adults & colts) and these covered a large territory over the
study period. They were recorded in the following localities: L22 — 10/05, 4/06, L25 — 12/05,
17/06 and 8/07, L16 — 10/07-12/07, L09 — 24/07, L21 — 20/09-21/09. One young individual had
a notable old wound (like a growth) on the left rear leg (metatarsus), which evidently did not trouble
the animal. The second stallion group was not so established, and varied from three to six individu-
als, sometimes individual stallions were solitary. The animals roamed somewhere between villages
of Stara Krasnytsia, Buriakivka, Stechanka, Ilintsy, and perhaps, on meadows southward Buda,
Tovsty Lis, Nova Krasnytsia. We recorded them in the following localities: L10 (several times in
April, 13/06, 8/07), L09 (9/07-30/07), L13 (13/05, and several times in August). One stallion in this
group showed signs of hybridization with domesticated horses (white ‘star’ on forehead, long mane,
shape of head and body).

The potential third stallion group was difficult to characterize. In May 2018, two stallions were
observed near to the dairy farm in village of Rechytsia, but sometimes, total the group number in-
creased to 3—5 (see above). The low quality of the pictures does not allow to judge if they were from
one not very tight group or not. Absence of fresh dunghills in the closest villages (Rudky, Nova
Krasnytsia) and the disappearance of PH in June—July gave us reasons to think that they: (i) went
either to Belarus (northward), and in this was the case, it was definitely a third group; or (ii) to
meadows to the south of the railway ChNPP—Vilcha, and in this case, they could be representatives
of the second stallion group. V. Dombrovsky (pers comm.; PSRER, Belarus), reported that in 2018
they did not find signs of PH on Belarussian territories adjoining to Rechytsia site (though in the past
PH were common there).

We are not able to be definitive about the total number of solitary or grouped stallions, but this
likely ranged from 15 to 30.

Unstudied territories. The size of the CEZ is large (2600 km®) and mainly woodland, only
870 km® are represented by open and semi-open landscape, the most appropriate for PH. To consider
all of this area was too much for our one-year study, and in 2018, we investigated only a half of the
open/semi-open land. Other researchers report the presence of PH in areas we were unable to cover.
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L. Chyzhevsky (pers comm.; Enterprise ‘Ecocenter’, Chornobyl) reported that in March, June and
November 2018 at least three mares were recorded in the western part of CEZ, near the village Ves-
niane. D. Vishnevsky (pers comm.; ChREBR, Chornobyl), reported a large herd (up to 15 individu-
als) noted southward of Nova Krasnytsia in summer 2018. This group could have been a new un-
known harem herd, which lived on the meadows between Nova Krasnytsia, Tovsty Lis, Buda and
Bovische (in 2015-2016 we worked in this area and recorded a harem herd many times). Alterna-
tively, the group observed by D. Vishnevsky could be the result of groups we had observed rela-
tively close by combining into a larger herd.

The area close to Chornobyl town (5 km around the town), were investigated in winter 2018,
and the evidences of PH were almost everywhere. Although our CT in Zapillia (L20) was stolen, on
1/09/2018 we visually observed there a harem herd of 10 individuals, which had not been recorded
anywhere else. The herd consisted of a stallion, five mares and four foals. Evidently, they kept close
to Zapillia all summer. The territory between Zapillia (L20), Novosilky (L17) and Korogod (L16)
has several large meadows presenting good habitat for PH and winter investigations revealed many
trails there. However, absence of roads prevented the area being included in our CT in summer 2018.

Discussion

Up to 141 PH were recorded in the CEZ in May—July 2018, including ca. 48 stallions, 68 mares
and 25 foals (Table 2). A domestic black horse was in one harem. Consequently, taking into account
that over the first 10 years (1998-2008) the total herd reached up to 65 individuals (Yasinetska,
Zvegintsova, 2013), it grew by 2-2.5 times over the next 10 years (2008—2018). A similar growth
was noted for the herd/group number. In total 22 herds/groups were counted in 2018 (13 harem
herds all with foals (except for one herd), four small (non-breeding) herds, and ca. six stallion groups
of 2—6 individuals). In 2005-2006 it was estimated that there were about seven herds (5—6 harems,
1-2 stallion) (Yasinetska, Zvegintsova, 2013). However, instability and migrations of stallion groups
do not allow to us to estimate the total number of males and their spatial behaviour. Apart from this,
some areas of CEZ were not investigated. The situation on the neighbour territory of PSRER (Bela-
rus) was also unclear (though PH are known to have migrated there). Therefore we can assume that
the total number of PH was greater than that we determined.

As already discussed the reduction in population rate may, in part, be the consequence of a
changing age structure of the population. Initially the herd had fully mature females, with time the
number of young, initially less fertile, females increased. The published data do not have full details
of the age-gender compositions. However, if we take values of the offspring size (Zharkikh, Yasinet-
ska, 2009), and assume 1:1 gender ratio among the foals, as well as no mortality in the population,
we can approximate how the age composition of females changed over the years (Table 3).

Notably, young but mature females (3—5 years old) would contribute almost a half of all fertile
mares in the years 2003—2006 when the lowest rate of population increase was reported (Zharkikh,
Yasinetska, 2009). It is likely the actual growth rate was lower because of mortality (in all age
groups). Our estimate is that 3—5 years old mares comprised about 25 % of the fertile mares in 2018.

The total number estimated in 2018 indicates the definite growth of the population, though the
long-term trend was ambiguous (Fig. 10). Following the previous studies (Zharkikh, Yasinetska,
2009; Yasinetska, Zvegintsova, 2013), the number of the PH in mid-2000s increased by 3—4 times®.

However this was less than might have been as the relative increase rate dropped down from
20-30 % in 20002002 to 3-12 % (or even negative) in 2005-2007 (recalculated on: Zharkikh,
Yasinetska, 2009; Yasinetska, Zvegintsova, 2013). The earlier researchers explained the decline in
rate of growth in PH numbers as a consequence of poaching and the subsequent changes in the popu-
lation structure (i.e. the loss of fertile individuals). It temporary undermined the reproductive poten-
tial, and postponed further growth. However, the total herd reached ca. 60—70 individuals by 2008.

2 Results depend on calculation method (totally 28 PH were released in CEZ in 19981999, but only 17 of 20 sur-
vived founded the further herd), and how close the census 2005-2008 was to real situation.
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Further attempts of PH census in 2010-2013 were not complete, and the researchers admitted an
underestimation (Slivinska, Zharkikh, 2012, Yasinetska, Zvegintsova, 2013).

In order to assess where the latest (2018) estimate is in respect to the previous trends we have to
compare with ‘cumulative’ results for the periods 1998-2008 and 2009-2018. So, if the initial herd
amounted to 20-28 PH, and grew up to 60—70 in 2008 (Slivinska, Zharkikh, 2012, Yasinetska,
Zvegintsova, 2013), there was a relative increase of 110-250 % over the 10-year period.

The next 10 years gave only a 100-140 % increase (comparison of our data with the earlier pub-
lished data mentioned above). It is unlikely that this decrease can be explained by human activity as
few facts with regard to poaching were recorded and confirmed in the period 2009-2018.

Table 2. Structure of PH herd on the sites of CEZ revealed in May—July 2018.
Ta6muus 2. Ctpykrypa norouis’s KII 3a ninsakamu U3B, BusHauena y tpasHi-nmumHi 2018 p.

Identified individuals associated with the locality

Unknown individuals

Locality m m m m f f f f ad ad imm Total | Herd
alpha | 2-3 1 0 ad [2-3] 1 0 m f 0

Lo1 1 1 2 S

L03 1 1 4 8 2 16 H

L04 1 1 3 1 6 H

L05 2) 0

L06 1 8 3 12 H

LO7 2 1 %) 3 S

L08 1 1 2 1 1 6 H

L09 1(11) 1 (@1 1

L10 1(5) 1 31 1 1 7 H

L11 1 1 1 (1x) 3 H

L12 1(2) 1 1() 2 G

L13 ) ) ?2) 0

L14 (1) M B 0 (1) 0

L15 1 1 3 7 1 13 H

L16 2 (6) 2 S

L17 1 1 3 5 H

L18 €)) €)) ?3) 0

L19 1 1 2 1 5 H

L20 1 5 4 10 H

L21 1 2 3 G

L22 1 (6) 1 1 (1) 3 G

123 ) 1) 0

L24 @ O O 3 © 0

L25 1 (6) 1 1 1 3 1 1 9 H

L26 “m o GO @GO 3 @ 1) 0

L27 1 7 2 10 H

L09/L16/L21/L.22/1.25 6 6 S

L09/L10/(Nova Kras- 5 5 S

nytsia?)

L07/ (Belarus?) 5 5 S

Vesniane/Vilshanka 3 3 H

Borschiovka (Belarus) 1 2 1 4 H

Totally 29 3 7 10 36 4 4 4 9 24 11 141

Note. Age-gender groups: ‘m alpha’ — dominant stallion in herd, ‘m 2-3> — 2-3 year old male in harem herd,

‘ml” — 1 year old male, ‘m0’ — foal male, ‘f ad’ — mature mare, ‘f 2-3’ — 2-3 year old mare, ‘f1” — 1 year old

mare, ‘f0° — foal female, ‘ad m” — stallion 1 year and older, ‘ad f* — mare 1 year and older, ‘imm0’ — foal.

‘(...)” — in brackets PH not included into census of the given locality. Herd: H — harem herd with foal (except
L17/L18, where no foal), G — small group of 2-3 individuals of different gender, no foal, S — stallion group.
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Table 3. Change in the age composition of the PH mare population in the Chornobyl herd in 1998-2008. Calculated
on data of annual offspring size (Zharkikh, Yasinetska, 2009), and on an assumed 1:1 gender ratio in the offspring
and no mortality in the population.

Tabmuns 3. 3MiHa BIKOBOTO CKJIagy KOOWMIJI YOPHOOMIBCHKOTO moroiiB’s y 1998-2008 pokax. Po3paxoBaHo 3a naHu-
MH Tpo MopiuHuii po3mip npurutony (Zharkikh, Yasinetska, 2009) ta npumyieHHsl, 110 CTaTeBE BiHOILICHHS Y TPH-
mioni cknagae 1:1, i HeMae CMEPTHOCTI Y MOMYJISAILI.

Year of birth (total foals)

Year of the assessment

1998 ‘ 1999 ‘ 2000 ‘ 2001 ‘ 2002 ‘ 2003 ‘ 2004 | 2005 | 2006 | 2007 ‘ 2008

Age composition of females, year old

| 2 | 3 [ 45 ] 6] 7] 8] [ 10 | 1

1998 (3)

1999 (1)

2000 (6)

2001 (12)

2002 (14)

2003 (13)

2004 (12)

2005 (10)

2006 (8)

2007 (6)

2008 (11)

Number of mares from
founding population
Total number of mares
(3 y and older)
Percentage of total mares
who are 3-5 years old
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Fig. 10. Long-term dynamics of the Przewalsi’s horse population in CEZ based on published (Zharkikh, Yasinetska,
2009, Slivinska, Zharkikh, 2012, Yasinetska, Zvegintsova, 2013) and our own data.

Puc. 10. bararopiuna nqunamika uncensHocTi KIT y U3B 3a miteparypuumu (Zharkikh, Yasinetska, 2009, Ciuunc-
kas, XKapkux, 2012, Scunenkas, 3serutnosa, 2013) i BIacHUMHU TaHUMH.
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It appears to be probable that more natural reasons (inbreeding, age changes in the population
structure) contributed to the slowed growth.

Contrary to the ‘Askania-Nova’ Biosphere Reserve no selective culling, removal of individuals
or introduction of new animals has occurred in the CEZ. Stallions head the groups regardless own
fertility, and perhaps absence of foals in 4 of 17 heterosexual groups is just on infertility of some
males. There was evidence of hybridization with domestic horses. At least two males (stallion and
colt) recorded in 2018 had clear signs of hybridization. Many other individuals to different extents
deviated from PH ‘standards’. A domestic horse joined a PH herd in village Ilintsy in May 2018 and
became pregnant soon afterwards following mating with a PH stallion. Although hybrids are known
to sometimes be fertile this is not always the case (Steklenev, 1999), consequently, their participa-
tion in development of the population is constrained.

On our data, not all mature mares (> 3 y.o.) gave birth in 2018 (only 39 %). However, in 1999—
2003, when only mature mares of the first generation from ‘Askania-Nova’ participated in the repro-
duction, it ranged ca. 440 % (20 % average) (Zharkikh, Yasinetska, 2009; Yasinetska, Zvegintsova,
2013). Thus, the reproductive potential in 2018 was similar as the highest rate observed in the past.

Gender ratio in the whole herd in 2018 was 1:1.2 for males and females, respectively. Unfortu-
nately, the earlier published data (Zharkikh, Yasinetska, 2009; Yasinetska, Zvegintsova, 2013) do
not give detailed information to compare. Gender ratio in the offspring in 1998-2008 was close to
1:1 (Zharkikh, Yasinetska, 2009), however in 2018 among those foals which were identified (n = 14)
males predominated (1:0.25).

Data from 1998-2008 (Yasinetska, Zvegintsova, 2013) showed the size of PH groups gradually
reduced from 6-25 to 3—16 individuals per herd (similar to our data from 2018). Groups of 2-5
adults were more consolidated and stable than bigger herds. All large harem herds (6-9 adults) ex-
hibited internal tension, had sub-groups, and from time-to-time the herds divided.

Knowledge of how PH interact with the local environment (vegetation, soil, water objects, land-
scapes, predators, etc.) is preliminary and the species is mostly unstudied in the CEZ. The PH are
settling to the conditions which are not native for them, but it is possible that some factors (e.g.
availability of suitable habitat) which are constraining the populations.

The spatial distribution of PH had not changed much compared with 10-year old data
(Zharkikh, Yasinetska, 2009). The only exception was the expansion northward, onto Belorussian
territory and founding a sub-herd on the opposite bank of Prypiat river.

It is unclear how the PH crossed the river (100-200 m width at low water), both swimming and
ice passage present challenges; there are no bridges in the area where PH have established on the
opposite bank of the Prypiat.

Our knowledge of the spatial distribution is likely conservative, and correspond to the belief
(based on native habitats for the species) that PH prefer open landscapes (meadows). However, un-
doubtedly the animals do not avoid woodlands. They escape into thickets at danger, or cross large
wood stands to get to new meadows or water places. We recorded horses several kilometres into the
forests distant from meadows. Forest as a feeding place is not excluded. Footage obtained during the
study revealed that PH sometimes eat branches of trees and shrubs. The utilisation of forest by PH
should be studied.

Although CT are not flawless, and are not able to totally replace the direct observations of re-
searcher in some circumstances, they are a powerful tool considerably expanding capabilities for the
PH (and other) studies, especially in the large forested territory of the CEZ. Studies in 2018 showed
growth of the PH population, and the likely good status of the species, and suggests its fitness to the
local conditions. However, the study revealed unclear or unknown aspects of the ecology and biol-
ogy of the PH in the CEZ (e.g. territorial and forage behaviour, interaction between herds, formation
and dividing of the herds, etc.).

Further work would answer these questions and help to understand the prospects of this species
in the region.
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Distribution modeling of the long-tailed marmot (Marmota caudata) for objectives of directing field sur-
veys and ground validation of the snow leopard (Panthera uncia) habitat quality. — V. Tytar, M. Ham-
mer, T. Asykulov. — Marmots form a part of the diet of some endangered species such as the snow leopard
(Panthera uncia), therefore the knowledge on their distribution and habitat preferences are crucial to the interest
of the conservation and management of carnivores at high altitudes. Considering this, within a snow leopard
project run by Biosphere Expeditions and NABU (Kyrgyzstan), surveys were carried out in summer field sea-
sons of 2014-2019 to assess the distribution of the long-tailed marmots (Marmota caudata) in an area centered
around the Karakol Mountain Pass (polygon centroid 74.83° E, 42.37° N) in the Kyrgyz Ala-Too Range. The
presence of occupied marmot burrows was recorded using the location (cell) given by a grid, the code of which
was displayed in a GPS. Using cells allows examination of data at a wider scale, so information is collected
from different cells that are spread from each other, avoiding data autocorrelation. Environmental factors that
may affect the spatial distribution of burrow systems were considered: land surface temperature (LST) in winter
and summer, summer normalized difference vegetation index (NDVI), a Digital Elevation Model (DEM), and
soil type data. The relationship between environmental factors and burrow records was analyzed using ecologi-
cal niche models (Maxent) to predict the distributions of marmot burrows. The models performed well with av-
erage test AUC values of 0.939. The contribution orders of the variables in the models were summer NDVI and
DEM, winter LST, summer LST, and soil type. The distribution of the suitable areas was largely (up to 38 %
permutation importance) affected by summer NDVI. NDVI is an indicator of the feeding conditions of marmots
and most of the records were distributed in areas with NDVI in summer ranging from 0.5 to 0.7. According to
the prediction maps, suitable marmot habitat (> 0.5 predicted probabilities of occurrence) can occupy up to
40 % of study area. These maps are used to direct sampling efforts to areas on the landscape that tend to have
greater predicted probabilities of occurrence and accomplish ground validation of snow leopard habitat quality.
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Introduction

Marmots on the whole form a part of the diet of some endangered species such as the snow
leopard (Panthera uncia). The snow leopard is, generally, distributed at higher elevations and its
range is limited to the Asian continent only. Snow leopards normally inhabit rugged ranges and are
associated through most of the range with arid and semi-arid shrub lands, grasslands or steppes.
They commonly occur at elevations ranging between 3.000 and 4.500m, which may occasionally go
up to 5.500m in the Himalayas. However, the species may also occur at much lower elevations such
as from 560m to 1.500m. Across much of its range, snow leopards are dependent on ibex (as “pri-
mary” wild prey), which constitutes a substantial portion of its wild prey in its diet composition. Be-
cause marmots hibernate for up to eight months of the year, depending on species, latitude, and alti-
tude, they are available for the predator for less than half of the year between emerging from their
winter hibernation between May and September. For this reason, in comparison to other prey species
upon which snow leopards heavily depend, marmots are considered “secondary” wild prey. How-
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ever, their role in sustaining snow leopards during the summer season should not be underestimated
or neglected. Therefore, knowledge about the distribution and habitat preferences of marmots is cru-
cial to the interest of the conservation and management of carnivores at high altitudes (Ahmed et al.,
2016).

Protected areas play a vital role in long-term nature conservation with the associated ecosystem
services and cultural values. The snow leopard is considered ‘Vulnerable’, with an estimated
4.000 left in the wild, and protected areas have been created to safeguard its habitat. But of the
170 protected areas in the global range of the snow leopard, 40 % are smaller than the home range of
a single adult male and only 4-13 % are large enough for containing 15 or more adult females. Be-
cause the animals range over much larger areas, there is a need not only for establishing greater
numbers of large protected areas, but also by linking protected areas, corridors or ecological net-
works, including areas of traditional land use. Such conservation networks could spatially distribute
the risk of extinction and address the life-history needs of a vagarious species, and enhance success-
ful co-existence with humans. For top carnivores, for which the loss of habitat has often contributed
towards a population decline, an important factor to consider is the conservation of the prey species
and ensure its availability within the developing conservation network.

Unfortunately, knowledge on the availability of the wild prey, especially across a sizeable area,
is often absent or insufficient. In such a case habitat suitability for prey species may serve as a proxy
for availability, assuming that areas of high suitability can accommodate larger numbers of prey.

A common approach in this field is to model the suitability of habitat for a given species or
group of species using habitat suitability indices based on an assessment of habitat attributes. Habitat
suitability indices are indices in the sense that they usually combine many different variables (such
as elevation, soil type, and land cover etc.) into a single composite measure. Predicting the distribu-
tion of wildlife species from habitat data is frequently perceived to be a useful technique and cost-
efficient. However, species are not always present in areas where high probabilities of habitat suit-
ability are predicted. This mismatch between modeled predictions and field observations may result
from an array of issues, including conceptual errors, performance of modelling algorithms, insuffi-
cient understanding of factors driving species distribution, unallocated anthropogenic pressure etc.
For these reasons, ground validation of predictions is recommended. This approach is only the first
step toward identifying suitable habitat and is useful in directing subsequent field surveys.

Species conservation usually focuses on the most suitable habitat for the species of concern, but
the challenge is to identify high-quality habitat across large areas. Among the various tools used in
conservation planning to protect biodiversity, species distribution models, also known as climate
envelope models, habitat suitability models, and ecological niche models provide a way to identify
the potential habitat of a species in an ecoregion and their applications have greatly increased.

Species distribution models are based on the concept of the “ecological niche” (Hutchinson,
1957), which can be defined as the sum of the environmental factors that a species needs for its sur-
vival and reproduction. Many niche models are based on climate variables because these data are
readily available, covering large spatial scales (Hijmans et al., 2005). Species distribution models
predict the potential distribution of a species by interpolating identified relationships between pres-
ence/absence or presence-only data of a species on one hand and environmental predictors on the
other hand across an area of interest. From the array of various applications, Maxent (Phillips et al.,
2006) stands out because it has been found to perform best among many different modeling methods
(Elith et al., 2006).

Five species of marmots, including the long-tailed marmot, Marmota caudata, are found across
the global range of the snow leopard. Long-tailed marmots occur in the Hindu Kush, Karakoram,
and Tien Shan mountains of Central Asia. They are most common in the mountain meadows which
are often grazed by domestic sheep, goats, and yaks, and are found from elevations of 1.400 to
5.500 m, meaning there is an overlap with snow leopard habitat.

Here, we addressed the following questions:

(1) Which environmental predictors are best associated with marmot occurrence?
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(2) How well do models predict the occurrence of this species?

(3) What is the potential distribution of highly suitable habitat for long-tailed marmot in the
study area and how this is spatially related to records of the snow leopard?

Material and methods

Study area

The chosen study area is located in the southern Kyryz Ala-Too, away from the main cities in
the densely populated north. Surveys were centered around the Karakol Mountain Pass (3.452 m)
and encompassed areas in the upper catchment of the West and East Karakol rivers. Data were col-
lected during annual citizen science expedition’s, run by wildlife conservation NGO Biosphere Ex-
peditions and NABU (Kyrgyzstan), and lasting between four to eight weeks during the summer
months 2014-2019. The main access route into the area was the Suusamyr plateau, a high steppe
plateau (2.200 m). Although only some 160 km from the capital city of Bishkek, it is also one of the
most remote and rarely visited regions of Kyrgyzstan. The expedition camp was located next to the
Suusamyr-Kochkor road approximately in the middle of the study area (42.359535°N, 74.737829°E,
3002 m a.s.l.). From this base camp mostly one-day surveys, but also some two-day/one-night sur-
veys were conducted to various parts of the Kyrgyz Ala-Too Range and the neighboring Jumgal-Too
Range, reaching altitudes of up to 4.000 m.

In Soviet times the place was one of the major sheep breeding areas in the country. Up to four
million sheep a year were driven over the mountain passes in spring to graze on the grasses of the
steppe. Today the grazing pressure has reduced, but in the summer hundreds of people still live in
yurts and graze their livestock here. The commonest violations of land use are unsystematic live-
stock grazing, leading to the disruption of normal growth and evolution of pasture vegetation, and
poaching (including the hunting of marmots).

The area was divided into 2 x 2 km cells following the methodology manual developed for citi-
zen science expeditions by Mazzolli & Hammer (2013). The corresponding grid covering the study
area was uploaded into the expedition’s GPS units to aid navigation and data collection.

Species records

Marmot presence was identified by characteristic and easily identifiable whistle and sightings.
Other records included scat and tracks. Marmot scat is easily recognized because it is dark green
when fresh and malodorous character. Active burrows often have fresh scat at the entrance, and
vegetation does not protrude across the opening, whereas inactive burrows typically have vegetation
growing into the entrance.

The presence of active marmot burrows was recorded using the location (cell) given by a grid,
the code of which was displayed in a GPS. Using cells allows examination of data at a wider scale,
so information is collected from different cells that are spread from each other, avoiding data auto-
correlation. The extracted points were georeferenced using a Garmin eTrex 10 GPS receiver in com-
bination with Google Earth (www.google.com/earth). All the coordinates were expressed in decimal
degree and converted to a point vector file for modeling the distribution of the species. Only spa-
tially unique ones (n=30), corresponding to a single grid cell were used.

Environmental data

To relate the occurrence records of marmots with environmental conditions, the following envi-
ronmental factors, following Lu et al. (2016), were included: land surface temperature (LST) in win-
ter and summer, normalized difference vegetation index (NDVI) in summer, derived from the Mod-
erate resolution Imaging Spectroradiometer (MODIS) satellite, Digital Elevation Model (GDEM),
and soil type data. All data adopted in this area were resampled to 1 km spatial resolution.

MODIS is a key instrument aboard the Terra and Aqua satellites. Eight-day composite MODIS
LST and 16-day composite MODIS NDVI, both at a resolution of 1 km, were used to represent the
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thermal environment and feeding conditions for the long-tailed marmot, respectively. NDVI values
vary between —1 and +1; the higher the NDVI value, the denser the green vegetation (Haque et al.,
2010), and a zero means no vegetation. These two remote sensing variables were obtained from the
MODIS website (https://modis.gsfc.nasa.gov/). To characterize the thermal and vegetation condi-
tions more reliably, the LST and NDVI values were averaged for the years of the survey time.

The DEM was aggregated from the 30 seconds (~30m) NASA Shuttle Radar Topographic Mis-
sion (SRTM) DEM (http://srtm.csi.org). Soil data with 1km spatial resolution was available from
SoilGrids (https://soilgrids.org), a system for global digital soil mapping that uses state-of-the-art
machine learning methods to map the spatial distribution of soil properties across the globe (Hengl et
al., 2014).

SAGA (System for Automated Geoscientific Analyses) GIS software (v. 2.2.7), a free and open
source geographic information system, was used for processing and editing spatial data, and geosta-
tistical analysis of the study area (Conrad, 2006).

Statistical modeling

Factor analysis in JASP statistical software (https://jasp-stats.org/) was used to examine the con-
tributions and the main patterns of inter-correlation among the potential environmental controls.
JASP is a free and open-source graphical program for statistical analysis supported by the University
of Amsterdam. Principal component was used as the extraction method. By rotating the factors a
factor solution was found that is equal to that obtained in the initial extraction but which has the
simplest interpretation, and for this purpose the Varimax normalized type of rotation was applied.
Usually a solution that explains 75-80 % of the variance is considered sufficient. Variables with the
highest factor loadings are those most strongly correlated with the corresponding principal compo-
nents and regarded the best single-dimensional descriptors of the dataset.

Species distribution models obtained from a data set of associated environmental covariates of-
ten inherently result in multi-collinearity, a statistical problem defined as a high degree of correlation
among covariates. Factor analysis is among the statistical procedures proposed to solve or to reduce
multi-collinearity because the obtained factors are independent of each other, that is, they are or-
thogonal. Accordingly, this permits them to be used as independent, non-correlated variables in
analyses of modeling potential species distribution (Cruz-Cardenas et al., 2014) instead of the raw
data of environmental variables.

Maxent distribution model

Maxent is a machine learning model that uses presence-only data (occurrence records of bur-
rows in this research) and environmental variables to build relationships based on the principle of
maximum entropy (Phillips et al., 2006). The basic principle of the Maxent model is to estimate the
potential distribution of a species by determining the distribution of the maximum entropy (i.e., clos-
est to uniform), with constraints imposed by the observed spatial distributions of the species and the
environmental conditions. Maxent computes a probability distribution that describes the suitability
of each grid cell (varying from 0 to 1, indicating the lowest suitability and the highest suitability,
respectively) as a function of the environmental variables at the known occurrence locations and
then produces a map of the species’ potential geographical distribution by projecting into the geo-
graphic space.

The Maxent softwarel version 3.3.3 k was used in this study to predict the potential distribution
of burrows of the long-tailed marmot. To evaluate the model performance, the data were split into
two parts: 75 % for training and 25 % for test sets. A 10-fold cross-validation was used to perform
the model training and testing to assess the performance of our model. The test gain and test area
under the receiving operator curve (AUC) were used to evaluate the model’s goodness-of-fit. The
AUC is an effective indictor of model performance. The larger the AUC, the higher is the sensitivity

1 Available from http://www.cs.princeton.edu/~schapire/maxent/
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rate, and the lower is the 1-specificity rate. In general AUC values > 0.9 are considered to have ‘very
good’, > 0.8 ‘good’ and > 0.7 ‘useful’ discrimination abilities (Swets, 1988).

Maxent also allows the construction of response curves to illustrate the effect of selected vari-
ables on habitat suitability (consequently, on the probability of occurrence and giving an idea of
where for each variable, under the constraints and conditions of the modelling situation, the focal
species has it's optimum). These response curves, obtained for separate predictors, e.g. elevation,
consist of the specific environmental variable as the x-axis and, on the y-axis, the predicted probabil-
ity of suitable conditions as defined by the logistic output.

We used 10 percentile training presence because this threshold value is considered to provide a
better ecologically significant result when compared with more restricted thresholds values (Phillips,
Dudik, 2008)

Results

The factor analysis provided a comprehensive way to analyze the niche of the long-tailed mar-
mot in the study area and captures various aspects of marmot ecology and environmental require-
ments of the species. Factors 1-3 extracted from all the variables explained ~87 % of the variance. A
path diagram giving a visual representation of the direction and strength of the relation between the
environmental variable and factor is shown in Fig. 1.

Fit of the model was tested by the Tucker-Lewis index, which yielded a value of 1.25; by con-
vention a value higher than 0.9 indicates a good fit.

The first factor heavily correlated with the NDVI for July and inversely with elevation (49.4 %
contribution), emphasizing the high importance of summer vegetation growth, acting on the avail-
ability and quality of food resources, which ultimately determine the amount of marmot fat reserves,
which are needed for hibernation survival. Evidently, better foraging opportunities are found at some
intermediate elevations, as brought out by the corresponding response curve (Fig. 2), where better
suitability (> 0.5) appears between altitudes of around 3200 and 3600 m.
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The second factor is solely related to temperature conditions (20.2 % contribution). The
stronger positive correlation of this factor with the LST for February may suggest that marmots pre-
ferred warm areas for hibernation burrows (Lu et al., 2016). In these areas, the snow cover melts
early in spring, and therefore the survival and reproduction rate of the populations in these areas are
likely to be higher than those of populations in other areas.

Soil type is attached to the third factor (17.9 % contribution) by a fairly loose correlation of
0.42. This may be due to the dominance in the area of one soil type, namely Haplic Cambisols, for
which erosion and deposition cycles account for their widespread occurrence in mountain regions.

Gridded data layers produced in SAGA GIS representing the first three factors were then used
for modelling species distribution.

From the 25 model runs, the average AUC was 0.921 (i.e. ‘very good’ discrimination abilities
of the final model), with little variation in AUC between runs (SD = 0.085). The averaged output
from these model runs is shown in Fig.3, where a dashed contour line is drawn to delimit areas of
predicted probability of long-tailed marmot occurrence exceeding the 10 percentile training presence
threshold value of 0.35.

In terms of nature conservation planning and setting snow leopard research priorities these areas
of high predicted probability of long-tailed marmot occurrence are of prime interest. At a minimum,
the model identified areas for more focused study and survey.

More specifically, close attention should be drawn to areas where for both the predator and prey
species there is a potential that their home ranges may overlap or be in close neighbourhood. In our
opinion, these could be located between (or nearby) the boundary for suitable marmot habitat and the
3500 m elevation isoline, below which there has been no sign of the snow leopard (the lowest record
made throughout the entire survey was at 3512 m).

With additional model validation, such as field validation, the model could support the delinea-
tion of suitable habitat for the long-tailed marmot, especially in and around areas where snow leop-
ards have been recorded (as depicted by arrows in Fig. 3).
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Fig. 3. Digital elevation map of
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dashed line contours areas of
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tailed marmot occurrence ex-
ceeding the 10 percentile train-
ing presence threshold value;
. _ . the solid line contours eleva-
ol . : jo.... 3 o tion at 3500 m; triangles indi-
tk - ' ; cate places where records were
made of the snow leopard;
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HaBHUII BHCOTH, a ONAaKUTHUI — Ha HaWHIK4i). [lyHKTHpHA NiHIA 00BeneHa HaBKOJO oOyacTeil mependadyBaHol
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As such, we propose to incorporate this niche model as a reference model into the development
of a conservation strategy, which can guide the protection of the snow leopard in this specific area of

the Kyrgyz Ala-Too Range.

Acknowledgements

We thank the many citizen scientists who through their workforce and financial contribution have made this research
possible. We also thank the NABU Gruppa Bars, Biosphere Expeditions project leaders and staff.

References

Ahmed, T., M. Shoeb, P. Chandan, A. Khan. 2016. On the
status of the Long-tailed Marmot Marmota caudata (Mam-
malia: Rodentia: Sciuridae) in Kargil, Ladakh (Indian Trans-
Himalaya). Journal of Threatened Taxa, 8 (9), 9171-9176.

Conrad, O., B. Bechtel, M. Bock, H. Dietrich, E. Fischer, L.
Gerlitz, J. Wehberg, V. Wichmann, J. Béhner. 2015. System
for Automated Geoscientific Analyses (SAGA) v. 2.1.4.
Geoscientific Model Development Discussions, 8 (2): 2271—
2312.

Cruz-Cérdenas, G., L., J. L. Lopez-Mata, L. Villasefior, E.
Ortiz. 2014. Potential species distribution modeling and the
use of principal component analysis as predictor variables.
Revista Mexicana de Biodiversidad, 85 (1): 189—199.

Elith, J., C. H. Graham, R.P. Anderson, M. Dudik, S. Ferrier,
A. Guisan, R. J. Hijmans, F. Huettmann, J. R. Leathwick, A.
Lehmann, J. Li, L. G. Lohmann, B. A. Loiselle, G. Manion.,
C. Moritz, M. Nakamura, Y. Nakazawa, J. M. Overton, A.T.
Peterson, S.J. Phillips, K. Richardson, R. Scachetti-Pereira,
R. E. Schapire, J. Soberon, S. Williams, M. Wisz, N.E.
Zimmermann. 2006. Novel methods improve prediction of
species’ distributions from occurrence data. Ecography, 29
(2): 129-151.

Haque U., M. Hashizume, G. E. Glass, A. M. Dewan, H. J.
Overgaard, T. Yamamoto. 2010. The role of climate variabil-
ity in the spread of malaria in Bangladeshi highlands. PLoS
One. 5 (12): e14341.

Hengl T., J. M. de Jesus, R. A. MacMillan, N. H. Batjes, G. B.
M. Heuvelink, et al. 2014. SoilGridslkm — Global Soil In-

formation Based on Automated Mapping. PLoS ONE, 9 (8):
€105992.

Hijmans, R.J., S. E. Cameron, J. L. Parra, P.G. Jones, A. Jarvis.
2005. Very high resolution interpolated climate surfaces for
global land areas. International Journal of Climatology, 25
(15): 1965-1978.

Hutchinson, G. E. 1957. Concluding remarks. Cold Spring
Harbor Symposia on Quantitative Biology, No. 22: 415-427.

LuL.,Z.P.Ren, Y.J. Yue, X. T. Yu, S. Lu, G. C. Li, H. L. Li,
J. C. Wei, J. L. Liu, Y. Mu, [et al.]. 2016. Niche modeling
predictions of the potential distribution of Marmota hima-
layana, the host animal of plague in Yushu County of Qing-
hai. BMC Public Health, 16: 183.

Mazzolli, M., M. Hammer. 2013. Sampling and analysis of data
for large terrestrial mammals during short-term volunteer
expeditions. Biosphere Expeditions, 1-23.

Phillips, S. J., M. Dudik. 2008. Modelling of species distribu-
tions with MAXENT: new extensions and a comprehensive
evaluation. Ecography, 31 (2): 161-175.

Phillips, S. J., R. P. Anderson, R. E. Schapire. 2006. Maximum
entropy modelling of species geographic distributions. Eco-
logical Modeling, 190 (3—4): 231-259.

Elith, J., C. H. Graham, R. P. Anderson, M. Dudik, S. Ferrier,
A. Guisan, [et al.]. 2006. Novel methods improve prediction
of species’ distributions from occurrence data. Ecogra-
phy, 29 (2): 129-151.

Swets, J. 1988. Measuring the accuracy of diagnostic systems.
Science, 240 (4857): 1285-1293.



Theriologia Ukrainica, 18: 108-112 (2019)
http://doi.org/10.15407/pts2019.18.108

THE NORTHERN RACCOON (PROCYON LOTOR) IN URBAN ENVIRONMENT
OF KYIV AND PERSPECTIVES OF FORMATION OF ITS WILD POPULATIONS
IN UKRAINE

Oleksiy Nikolaichuk, Igor Zagorodniuk
National Museum of Natural History NAS of Ukraine (Kyiv, Ukraine)

The northern raccoon (Procyon lotor) in urban environment of Kyiv and perspectives of formation of its
wild populations in Ukraine. — O. Nikolaichuk, I. Zagorodniuk. — Information on findings and status of
the raccoon in the fauna of Ukraine and neighbouring countries is presented with an analysis of records in
Polissia. The first case of occurrence of the raccoon in winter in a residential area of the Kyiv metropolis is de-
scribed. The analysis of available sources shows the widespread practice of keeping raccoons as pets, and regu-
lar reports of raccoon escapes from captivity. Examples of records of free-living animals are given, that is, rac-
coons are able to survive without human concern, as well as to find food and shelter on their own. Findings in
Kyiv testify the rapid synanthropization of the species, in contrast to exanthropic settlements in the neighbour-
ing regions of Belarus, which by now disappeared. All these facts are considered as evidence for the first stages
of formation of a synanthropic population of the species with the prospect of further emergence of a free-living
population. Comparison of the data obtained in current surveys on alien species in Europe reveals the coinci-
dence of such findings and the fact that they are a natural continuation of the invasion of the species in Europe
with further expansion of the limits of free-living populations to the east. This is due to escapes from contact
zoos and other places where the species is held in captivity, as well as the active adaptation to new living condi-
tions due to climate warming and increased chance of survival of the species in natural conditions. The main
habitats of the species under current conditions are not natural, but synanthropic locations, in particular residen-
tial areas of cities, but the prospect of exanthropization is rather possible. Considering all aspects of the broad
expansion of the northern raccoon into the wild in many European countries, we conclude that currently there is
a high risk of emergence of a similar situation in Ukraine. Such a scenario may have a negative impact on the
local fauna unless we develop an action plan to address this issue.
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Introduction

The northern raccoon, Procyon lotor (Linnaeus, 1758), is one of the most widespread species of
carnivores acclimatized in many areas of the Palaearctic, including a number of regions close to
Ukraine — the Caucasus, Belarus, Moldova, etc. (Rukovsky, 1958; Pavlov at al., 1973; Bobrov et
al., 2008). Findings of the raccoon close to Transcarpathia, Ukraine, were reported from Hungary
and other European countries (Heltai et al., 2000; Delegan et al., 2005).

The species’ abundance in Europe is growing exponentially (Salgado, 2018), but in Ukraine
records of the raccoon have not yet been described (Zagorodniuk, 1999, 2006). The nearest findings
are known from the Belarusian Polissia, where in 1954 54 raccoons were released in swamps located
on the right bank of the Prypiat river in Petrikov district, Gomel region (Rukowski, 1958). Raccoons
had been observed in three districts of the region for 4 years, although in small numbers. Until re-
cently these records have been the only information about the raccoon’s occurrence in Eastern Eu-
rope. However, currently these data are out of date and it contrasts with the wave of information
coming from the west of Europe along with the expansion of raccoons themselves.

The aim of this article is to describe the first case of observation of the raccoon in situ, to ana-
lyse the distribution of raccoons in captivity and the frequency of escapes, as well as to give a pre-
diction regarding the formation of wild populations of the species in Ukraine.
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Fig. 1. Record site and the track of the raccoon among build-
ings of Sviatoshyn residential area (western part of Kyiv).

Puc. 1. Micus peectpamii Ta OUIIX HEepeMIIIEHHS pakyHa y
MDKOYIMHKOBHX IPOCTOpax B JXKHTJIOBOMY MacHBi «CBSTO-
myH» (3axinHa yactiuHa Knepa).

Observation of the raccoon in situ

Observations in Kyiv
The raccoon was spotted by the authors twice in the same locality but in different seasons. The
animal was observed in winter and spring 2011 in the centre of Sviatoshyn residential area of Kyiv:

1) In mid-January, the raccoon was spotted on a 5-story balcony, where it was feeding from a large bird
feeder (the feeder was made of a fluorescent light lampshade 90 x 20 cm in size). The animal was spotted
at noon. When approached by the observer, the raccoon stopped eating and moved to the branches of a
linden which were reaching to the balcony. Then, being disturbed, it began to move through tree crowns
and moved to the roof of the opposite 5-story building, where it disappeared at the entrance to the attic;

2) In spring, two or three months after the first record, the raccoon was observed in the crowns of trees (in
leafless, early spring time), when it moved towards the same shelter.

The distinctive features of the species, including the striped tail, were clearly visible in both
cases. Besides, the raccoon was spotted in the cold both times when the animal should have been
hibernating. We can assume that the raccoon had recently escaped from captivity. A year after the
raccoon was not spotted. These observations confirm three important details: 1) the raccoon was
observed in the wild (in situ) under urban conditions of Kyiv, 2) the raccoon showed the possibility
to survive under these conditions in winter, 3) the raccoon demonstrated foraging activity in winter.

On the records in Central Polissia

Although researchers claim the extinction of the raccoon population in the Belarusian Polissia,
there are mentions of raccoons in the Prypiat valley at the turn of the 20-21st centuries. One of the
reports stated that "the findings were noted in Gomel region close to Ukraine, where a wintering
group of raccoons was discovered in a tree hollow" (I. Zenina, in: Zagorodniuk, 2006: 24). In the
Ukrainian part of the Chornobyl Exclusion Zone, the species has not been found yet: it is not men-
tioned neither in the review of vertebrates of the Chernobyl Zone (Vishnevsky, 2004; Gashchak et
al., 2006), nor in results of recent fauna censuses (D. Vyshnevsky, oral report).

However, a description of the finding of the racoon in the Chornobyl Zone appeared in a recent
publication by I. Byshnev (Byshnev, 2006: 6), an experienced and trained zoologist. His description
and details of the ecology of the "raccoon" resembles the characteristics of the of the raccoon dog
Nyctereutes procyonoides, and, in our opinion, the author could have believed in a hunter’s story.
Ten years later, a photo of the raccoon taken in an abandoned house in Orevychi village of the Zone
appeared in the photo album ‘Chornobyl’ (Ramanyuk et al., 2016) accompanied by zoological de-
tails, including the date of record (14.06.2004, photo by I. Byshnev). According to the letter from
colleagues from the Polissia Radiation-Ecological Reserve, “the raccoon has not been noted in the
territory since the very creation of the reserve” (L. Tsvirko, 25.06.2016). The investigation revealed
that it was a staged shot with the animal brought in (which, as it turned out, was practiced by the
mentioned specialist, who unfortunately did not respond to our letters).

The following was stated in a recent survey of the mammal fauna of Belarus: "At present, it is
[the raccoon] is recorded only by single individuals ... However, the area of distribution has expand-
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ed to the entire Prypiat river floodplain" (Savitsky et al., 2005: 113). The same is stated in a field key
published in 2007: "may be found in the Prypiat river floodplain in the territory of the republic"
(Kuchmel et al., 2007: 81). According to colleagues, after 2009 no records of raccoons have been
reported in Belarus (O. Shpak, G. Januta, oral report). The disappearance of the population in Bela-
rus is also suggested by other researchers, low body weight during winter and related developmental
disorders such as pathologies of the skull and nervous system being considered among the main rea-
sons of the species’ disappearance (Savarin, 2007).

On fled raccoons in Luhansk region

The increasing demand for raccoons as pets has generated a wide supply. One of the raccoon
breeding points that Ukrainian merchants are actively using is a brooder near Krasnodar (40 km far
from the city)!. Many raccoons are bred there for sale (ca. 50 individuals), but about the same num-
ber of animals inhabit the adjacent forests and vineyards (up to 50 individuals), where the cubs are
constantly trapped for sale at a significantly lower price ($ 30-50). Raccoons often escape from tran-
sition points where the animals often remain to live. In particular, such escapes (basically, introduc-
tions) only in 2017 took place in two places: 1) Sorokynskyi (Krasnodonskyi district, Samsonivka
village, 7 individuals, summer 2017; 2) Luhansk, Kosiora village, 5 individuals, autumn 2017. Due
to the current difficult conditions, such locations are impossible or dangerous to explore, so the fate
of these raccoons is unknown.

Discussion

Raccoons and raccoon dogs in search systems. The raccoon Procyon lotor has a number of
Ukrainian vernacular names, which complicates the analysis of reports on its findings. Some of these
names, in particular the name “jenot [eHoT]” coincide with vernacular names of the raccoon dog
Nyctereutes procyonoides. For instance, Procyon lotor (L., 1758) is known in the Ukrainian scien-
tific literature as “common jenot, or poloskun” (Markevych, Tatarko, 1983: 172), “jenot-poloskun”
(Zagorodniuk, 1999: 204), “poloskun, or rakun” (Zagorodniuk, 2006: 24), and “northern raccoon”
(Zagorodniuk, Emelyanov, 2012: 20).

Therefore, when monitoring the information space and interviewing colleagues and hunters, the
authors explained data on which species exactly were being collected. Recently, there has been a
clear tendency towards fixation of the name "rakun" (raccoon), which is noted both in the checklists
of the mammal fauna of Ukraine (Zagorodniuk, Dykyy, 2012) and on the zoo websites (e.g., Kyiv
Z00)?, while the names "jenot" and “jenot-like dog” [= raccoon dog] were confined to Nyctereutes
procyonoides (Zagorodniuk, Emelyanov, 2012). However, confusions arise regularly and when
searching for information it is necessary to analyse what kind of "jenot" is being considered, since
the animal market still widely uses the Russian "jenot" for the raccoon.

Information about raccoons on the animal market. Analysis of online sources shows that rac-
coons are constantly offered to lovers of exotic animals. In particular, at the time of preparation of
this paper (autumn, 2016) 7 offers of the "jenot-poloskun" were available on the electronic auction
service http://prom.ua, all from one address in Obolon district of Kyiv. On the OLX sales site, doz-
ens of “jenot” ads are available, including "jenot-poloskun" (Procyon lotor), "jenot-nosukha”
[= white-nosed coati, or coatimundi] (Nasua narica), "coati" [= mountain coati] (Nasuella olivacea),
“Ussuri jenot” [= raccoon dog] (Nyctereutes procyonoides), etc. (https://bit.ly/2SIPBRG).

The fact that raccoons are actively sold in Ukraine as pets is evidenced by the information on
the website "Company of Planet of Animals": "Rare exotic animals — jenot-poloskuns [= rac-
coons] — have been raised in the brooder. They are already accustomed to living in an apartment...
A fun toy for children. There are individuals for zoos, private collections, circuses"?. There are many

! The brooder is called "Your Raccoon" and it has been specialised on breeding raccoons, coatis, badgers and other
species for more than 20 years (web-site of this brooder: http://www.tvoi-enot.ru/).

2 Web-site: https://zoo.kiev.ua: article “Common raccoon, or jenot-poloskun, Procyon lotor” https://bit.1ly/34JMIT6.

3 Web-page “Jenot-poloskun, buy a jenot” on website “Animal Planets Company”. http://goo.gl/EgVILv
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similar advertisements in different regions (Kyiv, Kharkiv, Lviv, etc.). The authors are also aware of
the case of a raccoon escaping from an exotic animal seller in Luhansk in summer 2013, and appar-
ently escapes happen quite often. Many raccoons are kept in petting zoos, including close to the
wild, for example in such hotel-entertaining complexes as "Baika" and "Legend of the Carpathians"
in Kosiv region*. It is clear that animals escape regularly from such facilities.

Prospects of formation of a wild population. Analysis of online sources showed not only the
popularity of raccoons as objects of purchase and sale and keeping at home or in petting zoos, but
also a significant number of cases of their escape from captivity, as well as their unexpected occur-
rence in various places in cities, particularly in outbuildings, garage cooperatives, and offices. Such
cases have been noted for Kyiv and a number of more northern cities — Smolensk, Kaliningrad,
Saint Petersburg, etc., mainly after 2010.Therefore, we have analysed the web resources of European
research projects, including DAISIE and NOBANIS. These sources indicate that raccoons actively
spread across Europe and have reached significant numbers in Central Europe (Stubbe, 1993; Win-
ter, 2009; Bartoszewicz, 2011). The distribution map is shown in Fig. 2.

Describing the distribution of the species in Europe, the author of the DAISIE raccoon article
points out that "There is a trend of range expansion towards South and East Europe. It is expected
that the raccoon will expand its range in the already invaded countries very quickly", while regard-
ing the ways of emergence the author states that "Escapes from fur farms, zoological gardens and
from animal husbandries have occurred in France, Russia and several other countries in Europe"
(Winter, 2009). This, in fact, is happening now. This process may become more active under global
warming conditions, although urban landscapes still provide conditions suitable for the species, in-
cluding mild winters, unlimited feeding sources and a significant number of anthropogenic shelters.

Threats of introductions and expansion. First, it is important to note that all of the studied cas-
es of alien species impact on natural complexes are negative. This is a generally acknowledged fact.
Secondly, it is important to remember that all countries where the raccoon expands its range pro-
grams to counteract were urgently adopted (Salgado, 2018; CABI, 2019). The species’ particular
niche (predatory arboreal mammal) practically does not overlap with that of other species (partly
with the niche of the wildcat and pine marten), but its expressive polyphagia (Bartoszewicz, 2011)
makes the raccoon much more competitive than all local predatory mammals. Particularly striking
are the effects of its predation on "low" nesting and terrestrial nesting birds and their clutches, which
numbers can fall by 10 % in 10 years (Schmidt 2003; Winter, 2009). Another possible threat is po-
tential involvement in zoonoses (Winter, 2009, etc.). However, as our studies have shown, records in
the Rabies Bulletin Europe database regarding Ukraine and submitted as "raccoon" should be inter-
preted as "raccoon dog" (!) (Zagorodniuk, Korobchenko, 2007), which is related to the above men-
tioned confusion in the vernacular names of these predators. Accordingly, reports on the “raccoon’s”
participation in zoonoses refer to the “raccoon-like dog”, i.e. Nyctereutes procyonoides.

o P
O

Fig. 2. Distribution range of the raccoon in Europe
ees according to the review on web-resource DAISIE

- (Winter, 2009) and the location of the record de-
scribed here from Kyiv and of the species’ release
in Luhansk region.

J *6:? Puc. 2. Apean pakyHa miBHi4HOro B €Bpomi 3a
s ormsiioM Ha BeO-pecypei DAISIE (Winter, 2009) ta
reorpadiyHe MOJOKEHHS OMICAHOI TYT 3HAXiJKH B

e . . .
\__r-‘r AT —ﬁ/ Kuesi Ta micup Bumycky Ha JIyraHuuHi.

4 For example, “Hotels in the Ivano-Frankivsk region keep wild animals [raccoons] in violation of the law”. Maga-
zine «Paralleli» (Online Edition). 16 March 2011. https://bit.ly/2ZiyZMk
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Conclusions

1) On the example of Kyiv, we can state the cases of keeping the raccoon as common pets ra-
ther than rare exotic animals occur quite often as well as their escapes into wild.

2) The described here case and other cases know from the media and social networks of rac-
coons being found in the wild and the facts of their escapes followed by practically free existence
indicate the possibility of the species survival without human care, that is, they demonstrate the abil-
ity to find shelter and food and avoid predation during a long period of time.

3) Finding the species in the Kyiv metropolitan area confirms that the species is able to form
synanthropic populations rather than exanthropic settlements previously known from adjacent re-
gions of the Belarusian Polissia and which since have likely disappeared.

4) Formally, the raccoon may be included into the list of the fauna of Ukraine not as a phantom
species, as it was indicated in surveys of 1999-2012, but as a species living in the wild. Although
there is no reliable reason to state that a free-living raccoon population have already emerged, this
process has obviously started.
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IHBA3ISA OHAATPU ONDATRA ZIBETHICUS Y CTEIIM HIBHIYHO-3AXIIHOI'O
HNPUYOPHOMOP’A1

305 Cemonina, Cepriii ILnrom, Bacuasb Jleonthen

Yopromopcokuil 6iocghepruil 3anosionux HAH Ykpainu (m. Tona [pucmans, Yrpaina)

Invasion of the muskrat Ondatra zibethicus into the steppes of the northwest Black Sea region. —
Z. Selyunina, S. Pliushch, V. Leontiev. — Anthropogenic hydrotechnical changes in the left-bank part of the
north-western Black Sea region have led to significant changes in the Black Sea steppe: the channel system has
become a conductor in the steppe zone of mesophytic plant species, the formation of wood-shrub, halophytic-
meadow and swamp groups along irrigation canals, as well as to the formation of cenoses uncommon for south-
ern Ukraine under conditions of unstable salt and hydrological regimes of the territory, and to the distribution of
areas of transformed natural groups with the participation of ruderal and adventitious species. The system of ir-
rigation and drainage channels has become a conductor of plant and animal species uncommon for the Black
Sea steppe. Changes in the vegetation led to the disappearance of a number of zonal species of animals, includ-
ing many protected species, and to invasions of intrazonal widespread alien species. The muskrat, which was
acclimatized in the Dnipro in 1944, reached the coastal steppe from the Dnieper through the North Crimean and
Krasnoznamensky canals and the irrigation system. The muskrat appeared in 1971 at the Potiivska site of the
Black Sea Biosphere Reserve (BSBR), which is located in the eastern part of the Tendrivsky Bay on the Black
Sea coast. By 1980, the number of muskrats had been increasing, while from 1983 to 1995 remained at a high
and stable level. Since 1995, the number of muskrats has decreased. In 2000-2010, due to the destruction of ir-
rigation and, respectively, the drainage system no lodges were recorded in the lakes of the Potiivska part of the
Black Sea Biosphere Reserve. In the Black Sea steppe, we observed a restorative succession. Since 2010, the
restoration of rice has been growing and in 2014 the full irrigation was restored. In 2017-2019, the number of
muskrat lodges on the Potiivska site of the Black Sea Biosphere Reserve increased to the level of the early
90s — 10-12 lodges (30—40 individuals). Further dynamics of the number of Ondatra zibethicus in the Black
Sea steppe was determined exclusively by hydrological factors of anthropogenic origin.

Key words: irrigation system, Black Sea coastal steppe, Potiivka (Potiivsky site), muskrat.

Correspondence to: Z. Selyunina; Black Sea Biosphere Reserve, Lermontov St. 1, Hola Prystan, 75600
Kherson region, Ukraine; e-mail: scirtopoda@gmail.com; orcid: 0000-0003-3037-0742

Beryn

Ha npumopchkuii cTem J1iBOOEpeXHOro MiBAHSA YKpaiHM HETaTUBHO BIUIMHYJIO CTBOPEHHS Me-
peXi 3pOIIyBaJbHHUX KaHAIIB 1 PO3BHTOK y MpHOEPEXHiN 30HI MOpS PUCOCISHHSA. AHTpPOIOTEHHI
TIIPOTEXHIYHI 3MIHU B PETiOHI PU3BEIH J0 3HAYHHUX 3MiH MPUUYOPHOMOPCHKOTO cTemy. Tak, cucre-
Ma KaHaliB cTaja MPOBITHUKOM JI0 CTENOBOI 30HM Me30(iTHUX BUIIB pociuH. BigOynocs ¢popmy-
BaHHS JCPEBHO-YarapHUKOBUX, TAIO(ITHO-IYIHNX 1 OOMOTSHUX YTPYIyBaHb y3/I0BXK 3pOIIYBaTbHUX
KaHaJiB, YTBOPWIMCS HEMPUTAMaHHI MiBJIHIO YKpaiHU [IEHO3M B YMOBaX HECTIHKOTO COJBOBOTO Ta
TiAPOJIOTIYHOrO PEXHUMIB TEPUTOPIi, 3pOCiaH IUIONII TpaHCHOPMOBAHUX HMPUPOAHUX YIPyIyBaHb 3a
y4acTi pyJepanbHUX 1 aJBEHTUBHUX BuAiB pociuH (Tkadenko, 1989).

3mina pociauaHOr0 MokpuBy (Tkauenko, Masikuii, 1992) npusBena 10 3HUKHEHHS HU3KH 30Ha-
JBHUX BUJIIB TBAPUH, cepe]] IKUX — 0araTo THX, 10 OXOPOHSIOTHCS, Ta 1HBA3ii BUIIB iHTpa30HAIb-
HuX 1 gyxopigHux (Cemronina, Ymanens 2006). JIluHamika YMCENBHOCTI OCTaHHIX BHU3HAYAETHCS
IITyYHAMH YMOBaMH.

Mertoto 11i€i poOOTH € TIOKa3aTH pyHHIBHY POJIb aHTPOIIOTCHHOTO (haKTOpa, 30KpeMa 3polryBa-
HOTO 3eMJIepOOCTBa, Ta MOTO BIUIMB Ha aOOPHUTCHHI (payHICTUYHI KOMILIEKCH MPUIOPHOMOPCHKOTO
CTeIly JIIBOOEPEIKHOTO MiBIHS YKpaiHU Ta MPOHUKHEHHS YY)KOPiAHOTO aKIiMaTH30BaHOTO BUIY On-
datra zibethicus 1o HEIPUTaMaHHUX HOMY MiCII€3HAXOPKEHb y MOCYIITMBOMY CTCILY.
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MarepiaJj i meToan

Hocnimxenns npoBoaunucs Ha tepuropii ['ononpucrancekoro, Ckagosebkoro Ta Kananuars-
KOTO paifoHiB XepcoHCHKOI 00JacTi y 30HI NPHYOPHOMOPCHKOTO cTery, obMmexeHoi KpacHos-
HaM’SIHCBKMM KaHaJOM Ha IMiBHOYI, y30epexoksim TenapiBchkoi Ta Jkapuiranskoi 3aTok HopHOro
Mops Ha miBAHI. 3a (i3uKo-reorpadivHUM paiOHYBaHHSAM ISl TEPUTOPIS BiTHOCHTHCS 10 [Ipmyop-
HOMOPChKO-IIprna3zoBChbKOro MiBAEHHOCTENOBOro Kpato IliBgeHHocTenoBoi mig3oHu CTEnoBoi 30HH,
3a reo0OTaHIYHUM paloHyBaHHIM — 10 [ropynuHchko-CkamoBchbkoro okpyry IlpnazoBchbko-
YHopHOMOPCHKOT CTETIOBOT MiAMPOBIHIIII.

Bararopiunmii MOHITOPHHT CTaHy MPHUPOAHUX KOMIUICKCIB IpoBoaUBCs Ha [10TiiBChKil misHII
(1155 ra) YopHnomopcrkoro 6Oioctepnoro 3anosinHnuka HAH VYkpainu 3a nporpamoro Jlitonucy
IPUPOAU Ta HAYKOBHX TeM «MOHITOPUHT CcTaHy NPUPOJHUX KoMILiekciB HopHOMOpchKoro Oiocte-
pHoro 3anoBinHuka (Jlitomuc mpupoan)», « BUBUEHHS aHTPONOT€HHOTO BIUIMBY HA MPUPOIHI KOM-
miekc YopHOMOPCHKOTO 0ioc(epHOro 3amoBiIHUKaY, «JlMHaMiKa IPUPOIHUX KOoMIUIekciB YopHo-
MOPCBKOT0 0i0C()epHOro 3alOBiHUKA B YMOBAX aHTPOIOTEHHOI TpaHc(opManii CyMiXKHIX TEpUTO-
piit», «HyXopigHi BUAM POCIUH Ta TBAPHH MiBAHA YKpainu (Ha npukiani YopHoMopcekoro Oioche-
PHOTO 3aIOBITHUKA)».

IMoriiBchKa AiNIsTHKA pO3TaIIOBaHa B OCHOBI TeHapiBChKoi 3aToKU. 3a 600 M Bix Mexi IUISHKY 31
CXO/y TIOYMHAETHCS peKpealliiHa 30Ha ¢. 3amizHuii [TopT. Maiike mpuisATaoTh 10 MIBHIYHOT MEKI
pubHULBKI cTaBku c. HoBowopHOMOD'sL.

B ocHOBY nOKIIaIeHO pe3ysibTaTH PETPOCIIEKTUBHOTO aHaJi3y JIITepaTypHHX, apXiBHHUX 1 KapTo-
rpadiuHUX TaHHX, JaHi 0araTOPiYHOrO MOHITOPHHTY, KU MPOBOJUTHCS B 3alIOBiJHHUKY 32 BIACHOIO
anpoOOBaHOIO CHCTEMOI0 MOHITOPUHTY, 70 SIKOI BXOJSATH LOCE30HHI MapLIPyTHi O0JIIKH, O0IiKOBUN
B1JIUIOB MikpoMamMmaltii, HenpsiMi Bigomocti (Cenronina, 2000).

IcTopist anTponoreHHoi Tpancpopmauii NPUIOPHOMOPCHKOIO CTEILY

V¥ cepenuni XX ct. Ha Tepuropii PansHcekoro Coro3y posnoyanocs BnpoBapkeHHs [lnany mne-
perBopenHs mpupoau (Cykaues, 1950). Jlo nporo raHy BXOAWJA ipHUramis HPUYOPHOMOPCHKOTO
MOCYILTUBOTO CTeNy MiBAHs Ykpainu. Y 1956 pomi Oyno ctBopeHo KaxoBChbKke BOJOCXOBHIIE, 3 KO-
ro 6epyTh moyarok [liBHigHO-KprMcbkii i KaXoBChKMiA MaricTpalbHUIN KaHAJH.

3aramsaa noBxkwuHa IliBHiHO-KpmMcrkoro kanamy (IIKK) — 406 kM. 3aransuuii obcsr Boxu
cknagae 3,92 mupg. M’, 3 HHX Ha 3pOMICHHS] BUKOPUCTOBYETHCS 3,51 mupa. M3/pi1<. VY Kpacnos-
HaM’SHCBKY 3pOIIyBabHY CHCTeMY Bon03a0ip 3ailicHioeTbes i3 [IKK Ha 61-my kinomerpi. Kpacho-
3HaM SHChKa 3pOIIyBajJbHA CHCTEMa — MeENiOpaTHBHA CHUCTEeMa, po3TamoBaHa y CKaJlOBCEKOMY,
ropynuHchkomy i ["oonpucTanchkoMy paiioHax. Bojma caMoIiMBoM HAaIXOAUTh Y MaricTpabHUMA
KaHaJ AoBkuHOK 102 KM, Iami — y pO3MOAiIbHI, a MOTIM — Y 3pOLIYBajbHI KaHalU 3arajbHOIO
noBxuHOW0 976 kM (Ilpupoga..., 1998). AktuBHe 3pouryBaHHs po3nodato y 1965 p. (puc. 1).

Bxe 3a 5 pokiB Ha [lotiiBebkiid minstaii YopHOMOpchKkoro GiocdepHoro 3amoBimnuka (Ub3)
BIUIMB 3pOIIYBaHHA cTaB BinuyTHUM. [locTiliHe npicHe 0OBOAHEHHS Ta MiATOIUIEHHS 3MIHUIM IPYH-
TOBHH Ta POCIMHHUI HMOKPHB Ii€i MinssHKU. Ha cTpyKkTypi ¢iTomeHo031B HAHOIBIIO0 MipoIo TO3Ha-
4aeThCs TPUBAKOUE CKUAAHHS TEXHOJOTYHUX 1 JpeHakHUX Boj KpacHo3HaM sIHCBKO 3polyBanbHOT
CHCTEMHM y BHYTpIIIIHI 03epa 3all0BiIHOr0 ypouuIia Ta B TeHIpiBChKY 3aTOKY. 3'€IHAHI KaHAIaMH Ta
TpyOONIPOBOAMI Y MHHYJIOMY COJIOHOBOJHI BHYTPIIIHI 03epa ONpICHWIIHCS, a PiBeHb B HHUX CTaB
3aJie)KaTu BiJl 00'eMy CKHUIHHX BOJ 31 3pOIIYBAIBHOI Ta TOPH3OHTAIBHOI ApEeHaXHOI cucTeM. Brutu-
BOM 3pOILyBAaHHS Ha PiBEHb BOAM y BHYTPIIIHIX BOJONMAX MOSICHIOETHCS 3POCTaHHS 3arajibHOi 00-
BOJIHEHOCTI 3arOBiIHOT TUISTHKY, 3aTOTUTFOBAHHS HA HE3HAUHY TJIMOWHY HU3MHHUX 1 IIEPE3BOJIOKCH-
Hs CEpe/IHIX 3a BUCOTHHM PiBHEM OIUHHIG penbedy (Tkauenko, Mastikwuid, 1992).

Cranom Ha 1968 pik yacTka BOAHOI MOBEpXHI AUITHKH ckiajgana 32 % 3a paxyHOK COJIOHHUX i
yacTkoBO omnpicHeHux o3ep (binuk, Tkauenko, 1970). Y 1988 porii 3araibHa Miolia BiAKPUTOI BOJ-
HOI MOBEpXH1 BHYTPIlIHIX 03ep cTaHoBmia 33,2 % Bix 3arayibHOI IJIOLI AUISHKH, ajie 32 PaxyHOK
MPICHOBOJHUX 03€D, sIKi 1ie B 1978 poui Oysiu COTOHUMU.
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Hacnpasni, nieit mokasHuk — Habarato BHIUH 32 paXyHOK OIPICHEHUX MIJIKOBOJb, SKi 3apOCIH
oueperoM (Phragmites australis) (Tkauenko, Maskui, 1989, 1992).

E— \ng 3MiHH TIAPOJIOTIYHOTO PEKUMY
<" i mpusBenw Ao GOpPMYyBaHHS HA TEPHUTO-
1 pil cremy yrpymoBaHb Kiacy Phrag-
miti-Magnocaricetea. Ix icHyBanns 3a-
0e3neuyeThcsi PEryIsIpHAM MiATOKOM
MpicHOT BOAW. 3a BIJCYTHICTIO IBOTO
MIATOKY CIIOCTEPITaeThCs MIBUIKA 3Mi-
HA YTrpyIHOBaHb Ta 3HUKHEHHS [IIKO-
(iTbHUX BUJIB, IO CBIAYUTH MPO Bif-
CYTHICTh JMHAMIYHOI PIBHOBAard B CH-
CTeMi 3 HECTIMKMM TiJpOJIOTiYHUM
pexumom (YManens Ta iH., 2001).

3a3HaB aHTPOINOICHHHUX 3MiH Te-
piokomriekc  [loTiiBChbKkOi  AiNsSHKH
(1155 ra). Uepes rimporeHny aerpana-
Iif0 CTENMOBHUX OIOTOITIB 3HAYHO 3MEH-
IIWJIACS YHMCENIBHICTh MPEJICTABHHUKIB
CTENOBOro (hayHICTHYHOTO KOMILJICK-
Cy: TyHIKaHYMKa Besukoro (Allactaga
major), xoBpaxa Mainoro (Spermophi-
lus pygmaeus), MHIIIBKH CTEMOBOI
(Sicista subtilis nordmanni), TMONIBKK
rypToBoi (Microtus socialis).

Y  (ayHICTHYHOMY KOMILIEKCI
3MiHEHOT'O MPUYOPHOMOPCHKOTO CTEITy
3'SIBIJTUCS] 30BCIM HETIpUTaMaHHI HoMY
BUJIH.

c. HoBochepopoBka

Xarin onpatpn

Puc. 1. INoriiBepka ainsiaka YB3 B ipuramiii-
Hill cucremi miBmHs Ykpainn: 1-2 — ckuam
3pOLIYBANBHOI CHCTEMH; 3 — CKUAH 1Mo0yTO-
BHX BOJ 3 OYHUCHHUX crHopyx c. 3amizHuid Ilo-
pT.

Fig. 1. The Potiivska part of the Black Sea
Biosphere Reserve in the irrigation system of

TeHdpiecbka 3amoka

qQ j the south of Ukraine: 1-2 — discharges of
S !{:,éanm"ﬁ Mopr the irrigation system; 3 — dischgr.ggs of
household waters from treatment facilities of

YopHe mope

Zaliznyi Port.
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Ile, Hacammepesn, BUIM, TICHO TIOB’S3aHi 3 MPICHOBOJHUMH INTYYHUMH BOJOTOKAMH: BYXKi
(Natrix natrix, N. tessellata), yepenaxu (Emys orbicularis), »xabu (pig Rana), HaBiTh KyMKHU (Bom-
bina bombina), K0O10BOHI KOMaXH.

I3 ccaBiiB — e mamroku cipi (Rattus norvegicus), ONIBKU BOAsHI (Arvicola terrestris), onnart-
pu (Ondatra zibethicus), Bunpu (Lutra lutra) Tomo. 13 ntaxiB — ue varum (Egretta alba, E. garzetta,
Ardea cinerea), mipauko3u (Podiceps cristatus), NTaxu 04epeTSIHOrO KoMILIeKCy (poau Locustella,
Acrocephalus, Panurus biarmicus Toumo) (CemtoHiHa Ta iH., 2005; ITmtom, Mockanenko, 2017).

Hapa3i BiH CKJIaja€ThCsl YaCTKOBO 3 BUJIIB, K1 3aXO/STh 31 CTEMOBHX JUISHOK, 1 BIaCHE MEIIKa-
HUIB ouepeTry. TyT npezacraBieHo nmoHaja 24 BUAM HA3€MHHUX CCaBLiB, 3 HUX 25 % — CHHaHTPOMHI
BUAH, 8,3 % — BUAHM, IO OXOPOHSIIOTHCS.

@DOHOBUMHU BHUJAMM OKOJUIbL 3apoctel ouepery € Microtus levis, Sylvaemus uralensis, Croci-
dura suaveolens. Y camMux odepeTsHUX Xxamax xuBe Ondatra zibethica, B 1996, 1997, 2000 ta
2018 pokax Ha 3aIOBiTHIN AUISHII BiA3HAYEHi ciigu Myocastor coypus. Y BHCOKOMY TPaBOCTOI, B
OUEPETAHUX 3apOCTIAX y30epex o3ep 1 3aTOK 3ycTpidaerscsi Micromys minutus, MEIIKalOTb Sus
scrofa. DoHOBI BUAM XuxakiB — Vulpes vulpes Ta Nyctereutes procyonoides.

JuHaMika ynceJbHOCTI OHAATPH B perioni

Omnpmatpa Brepiie 3aBe3eHa B YipaiHy B 1944 p. i BumyIeHa B IJIaBHAX HIWKHBOrO [lHinpa. 3a-
rasioM 3 1944 no 1961 p. posceneno 13820 ocobun (BoinctBenchkiid, KicTsakoBchkuid, iH., 1963). YV
1963 p. onmaTpa 3’sBUIacsS Ha AUISTHKaX YOPHOMOPCHKOTO 3aMOBiHMKA, PO3TAIlIOBAHUX HA apeHax
Hwxaporo [IHinpa, ski mpocTAraroThes B3A0BXK JIHIMPOBCHKOrO JIMMaHy. YTeplie Big3HavyeHa Ha
IBaHO-Pubanpuanchkiil qutstHIi YopHOMOPCHKOTO 3amoBigHuKa B 1963 p. V minaBHax [Hinpa yuce-
JBHICTH OHJIATPH OyJia AOCUThH BHUCOKA: 32 OQIMIHHUMU JaHUMU IOPIYHO TYT noOyBamu a0 18’000
ocob6uH (bepecTeHHnKOB Ta iH., 1969). [Ipomucen Benu B XepcoHchKil obmacti 10 1990-x pp.

B ompicuenux o3epax IlotiiBchkoi aissHKM oHaaTpa 3'siBuiacsa B 1972 p. 3 1980 p. peectpyBa-
J0Cst 3HauHe 3pocTaHHA ii uucenbHOCTI. Y 1984—-1996 pp. TyT Hamiuysanocs no 10-15 xaTok 1poro
3BipKa (mpubmm3Ho 30—40 ocobuH).

Tpusana mocyxa (1989-1995 pp.) Ta HacTymHuil 3a Hero KommeHcauiHuil nepion (1996-
2000 pp.) BU3HAYATM CKJIAJ] 1 CTAH MPUPOJHUX KOMIUIEKCIB, 10 3HAXOAATHCS B MPUPOAHOMY CTaHi
(puc. 2). Ane abioTnyHi (MOroHi) MPUPOHI (HAKTOPU HE BILIMHYJIM HA JHMHAMIKY YUCEIBHOCTI IO-
MyJsinii OHAATPHU SIK dykopigHoro Buay. CTaH TpaHC(hOPMOBAHOTO MPUIOPHOMOPCHKOTO CTEIy BU-
3HAYaBCs, MepeAayCiM, aHTPOIIOTEHHUMH (PaKTOPaMU: CKOPOUYCHHSM TOCIIONAPCHKOI isITbHOCTI, 30K-
pema i 00CsTiB 3pOITyBaHOTO 3eMJIEPOOCTBA, 3HUIIEHHAM IpeHaxHoi cuctemu (baxtiaposa, 2014).

3MEeHIIEHHS aHTPOIIOTEHHOTO HABAaHTAXXEHHS Y MIPUMOPCHKIH cMy3i (B Iepily 4epry Ha IiBHIU-
HOMY y30epexki TeHIpiBChKOi 3aTOKM) 3yMOBWIIO TCHJICHIIO 100 BIAHOBJICHHS MPHPOIHOTO CTa-
HY MOCYIUTMBOTO MPUYOPHOMOPCHKOTO CTEMY.

q KOMIIeHCALIHHNH _
s 600 _ nepio;[
= ] M -
o ) nocyxa f nnil n ~
2 400
[+
(<o}
A ]
§ 200
) Puc. 2. Atmocdepni onanu (3a
0 ! ' ' nanuMu bexrtepcpkoi arpome-
TEOPOJIOTIYHOT CTaHIIiT)
1983 1993 2003 2013 . . -
Fig. 2. Atmospheric precipita-
. . . . tion (according to the Bekhter
T imbKiCTh OMAJIIB 38 PIK === CePEIHE 35-piuHe ( N

Agrometeorological Station)
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Puc. 3. Xarka onmatpu Ha o3epi
TloriiBekkoi npinsakn YB3 (doto
C. ITnroma).

Fig. 3. Muskrat lodge in a lake of
the Potiivska part of the BSBR
(photo by S. Pliushch).

Puc. 4. Ckuanuil xanai, 1o mpo-
Jsirae 1o 3anoBiaHii ainsHii (Goro
. Koponecosoi).

Fig. 4. Discharging channel pass-
ing through the protected zone
(photo by D. Korolesova).
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Ha gactuHi TepuTopi, M0 PO3TISLAAIOTHCS, MTOYaJla BIATBOPIOBATUCS MPHPOIHA POCIUHHICTD
(Ymanerns, 2004) Ta Beitif 3a HElO i TBApUHHUM CBIT — TOOTO HMOYaiIuch BinOynoBHI npouecu. Cyk-
ecist BigOyBanacs ay)ke aKTHBHO, IIPU IIbOMY Hi NPHPOAHE MiATOIUICHHS CTEIy, SKe CIPHYMHNIN
aTMoc(epHi omajay B KOMIICHCALIWHUK Mepiof, aHl KaTacTpoiyHe 3aTOIJICHHS 3allOBIJIHOTO CTEIy
MopchkuMHU BogaMmu B 2007 poui, He BUKIIMKAJIO 3HAYHUX MOPYLIEHb Hi B XOJII CyKIIeCii, Hi B TpaHC-
(dopmarii creny (Cemtonina, YManetp, 2000).

Ha TloriiBehbkii minsHI 3anoBigauka npotsroM 2000-2010 pokiB BimOyBajgocs OCyIICHHS Te-
puTopii Yepe3 NPUIHMHEHHS IPEHAKHHUX 1 3pOLIyBAIBHUX CKHAIB; OOBOAHEHICTH 00yMOBIIOBAIACS
JIUIIe aTMOC(QEPHUMH OTaaaMu. TOMY YHCENbHICTh TiApOQULIBHUX BUAIB XpeOeTHUX (kad, BYXKIB,
3eMJIEPHIOK) CKOPOTIIIACS, aJie 3pOCiia y BUJIB, XapaKTePHUX IS TOCYILIMBHX TPUMOPCHKUX CTe-
IiB, — TOJIBKH T'ypTOBO{, TYIIKaHUYMKA BEJIHKOro, ragoku crenosoi. ¥ 2001 p. onnarpa 3HUKNIA 3
[ToTiiBChKOT OUISHKH: HE 00JIIKOBAHO KOIHOT XaTKH (pHC. 5).

3 2008 poky akTHBi3yBaJi [isUIbHICT PUOHMIIBKI CTABKU, pO3TAIIOBaHI Ha miBHIY Big [loTiiBKY.
3 2011 poky HOCTYHOBO IOYANO BiApOmKyBaTHCs 3pouieHHs, y 2013 pomi 3a 2 KM BiJ MiBHIYHOI
MEXi JUISTHKE po3modand poooty pucoBi yekun. Y 2014-2015 pokax micist mepekpurtst [liBHIUHO-
Kpumcbkoro kanaiy, 3pollyBaHHs MOBHICTIO BiTHOBHJIOCA. Y TEMEpillIHii Yac Mpu MOHOBJICHHI Mif-
TOTUICHHSI TIJITHKU PO3IIOYaBCsl 3BOPOTHIN JI0 BITHOBIIIOBANILHOI cyKiiecii mporec. Y 2015-2018 po-
kax Ha [loTiiBCBbKilM AUNAHII He OyJM BiAMIYEHI CTENOBI BHJAW CCaBIIiB, 301IbINNIACS YUCEILHICTD
riapodinpHUX BUAIB, y ToMy uncii i onaarpu (1o 10-12 xatok) (Cemtonina, 2014).

BucHoBku

Memioparisi HpHIOPHOMOPCHKOTO CTEIy IpH3BeNia 10 MacoBOi iHBa3ii TiaApodiIbHUX BHIIB TBa-
PHH, Y TOMY YHCII 1 9y>KOPiTHUX, cepel AkuX 1 Ondatra zibethicus.

Ha npuxuani Ioriieskoi ainsaku YB3 B 20002010 pp. micis 3HATTS aHTPONIOTCHHOTO HaBaH-
TaXCHHS MOXXHa OYJIO CIOCTEepIraTH BiJIHOBIIOBAJbHY CYKIIECIH0 MPUPOJHOTO KOMILICKCY MPHYOp-
HOMOPCBKOTO CTelly, 10 CBIJYUTH MPO HASBHICTH 3HAYHOTO MOTEHIially aHTPOIIOTEHHO HOPYIIEHHX
KOMIIJIEKCIB 0 CaMOBiTHOBNIEHHs. BiTHOBIEHHS 3poIIeHHS 00ipBajo CyKIECiiiHI BiTHOBIIOBAJIbHI

MPOIIECH Ta BU3HAYMIIO IHTEHCUBHY T1IPOTCHHY CYKIECIIO i€l AUITHKH.

JuHaMiKy 4MCEeTbHOCTI OHAATPH — YY>KOPIJTHOTO iHTPOILYKOBAHOTO BUIY — 3a Tepion ii mepe-
OyBanHs Ha lloTiiBebkii aimstHIi YB3 3 1970 poky 10 ChOTOIEHHS BH3HAYAIOTH CaMe TifpOJIOTivHi
YHHHUKH, 00YMOBIICHI aHTPOIIOI€HHOIO TPaHC(OpMaLi€lo.
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THE EUROPEAN SNOW VOLE (CHIONOMYS NIVALIS) IN UKRAINE:
A SPECIES IN THE FAR NORTHEAST OF ITS DISTRIBUTION
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The European snow vole (Chionomys nivalis) in Ukraine: a species in the far northeast of its distribu-
tion. — Zoltan Barkaszi. — The European snow vole is a widespread rodent species of Europe having a
highly fragmented range and a number of isolated populations. The species’ distribution is mainly restricted to
high mountains of Europe and Asia Minor. The European snow vole is represented in the mammal fauna of
Ukraine by an isolated population in the subalpine zone of the Carpathians. An extensive survey of all collection
samples of the species deposited in zoological museums of Ukraine was conducted, including analysis of
149 available specimens. The paper presents a review of all known records of the species in Ukraine with an
updated map of distribution. Morphological features of the local isolated population belonging to the subspecies
C. n. ulpius is also presented with a focus on external and craniometrical features of adult specimens. The Euro-
pean snow vole is a rather large rodent compared to other vole species of the local fauna. No sex-related varia-
tion by linear body dimensions was revealed in adult specimens of the species. Analysis of craniometrical char-
acters and its comparison with that of two other subalpine vole species (Microtus agrestis and Terricola subter-
raneus) showed a substantial distinctness of the European snow vole, which might be related to existing niche
differentiation between the three vole species supporting stability and low trophic and spatial competition within
the subalpine rodent complex. The current state of the local snow vole population along with the specifics of its
habitat preferences in the Ukrainian Carpathians are discussed with particular attention on its role in the local
subalpine small mammal community as an indicator species. The abundance of the species in the Ukrainian
Carpathians is quite high within the species’ key habitats. In particular, the European snow vole dominated in
samples trapped in all types of plant associations of the Chornohora massif. As an endemic and relict species
with a restricted distribution, the European snow vole is protected in Ukraine and listed as vulnerable in the Red
Data Book of Ukraine. Current conservation issues are discussed along with possible measures necessary for
sustainable development of the Ukrainian snow vole population.
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Introduction

The European snow vole (Chionomys nivalis) has a fragmented distribution range mostly re-
lated to the main mountain systems from the Iberian Peninsula to Turkmenistan and northern Iran
(Yannic et al., 2012; Barros et al., 2015). The westernmost records of the species were reported from
northwest Portugal (Barros et al., 2015). Despite the fact that C. nivalis is usually found in mountain
habitats, physiologically the species is not fit for cold environment (Bienkowski, Marszalek, 1974)
and depends on mesic microhabitats of rocky biotopes (Luque-Larena et al., 2002) regardless of
altitude (Krystufek, Kovaci¢, 1989), thus the European snow vole may also occur is lowland rocky
habitats (Amori, 1999).

The genus Chionomys was considered within the genus Microtus for a long time (Wilson,
Reeder, 2005). Later it was revealed that Chionomys forms a line distinct from Microtus by a set of
criteria (Nadachowski, 1991; Jaarola et al., 2004). The genus includes three species — C. nivalis,
C. gud, and C. roberti — among which the European snow vole has the widest, though highly frag-
mented, geographic range (Janeau, Aulagnier, 1997; Wilson, Reeder, 2005).

The current distribution of snow voles is related to the features of their evolutionary history. In
particular, insular effect of isolated mountain populations and the stenobiontic nature of the species
played the main role in the formation of the current phylogenetic structure of all snow vole species
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(Bannikova et al., 2013). Several, at times even controversial, views were proposed regarding the
ways of evolution of snow voles. Studies of fossils showed that C. nivalis appeared simultaneously
in Europe and Anatolia in the Middle Pleistocene with subsequent expansion from Europe to
Turkey, the Caucasus and Kopet-Dag, while C. gud and C. roberti appeared in the Caucasus only
during the Late Pleistocene (Nadachowski, 1991; Rekovets et al., 2014). The range of both species is
still restricted to this region (Janeau, Aulagnier, 1997). Morphological (Krystufek, 1999) and phy-
logeographic studies (Castiglia et al., 2009) also supported the hypothesis on the European origin of
C. nivalis.

However, further research on Chionomys phylogeography showed a Caucasian and Near East-
ern origin of all three snow vole species with a subsequent westward dispersal of C. nivalis. In par-
ticular, phylogeographic reconstructions based on both mtDNA and Y-chromosome showed that the
easternmost subspecies of C. nivalis (C. n. dementievi) represents the most ancient lineage within the
species, which clearly suggests the eastern origin of the European snow vole (Yannic et al., 2012).
Besides, most of the mitochondrial lineages of the European snow vole are related to separate geo-
graphic regions and mainly correspond to subspecies designated earlier (Bannikova et al., 2013), the
number of which currently is up to 18 (Nadachowski, 1991).

In Ukraine, C. nivalis occurs only in the Carpathians (Barkaszi, Zagorodniuk, 2016 a), where it
was first recorded in 1932 in the Chornohora (Sagan, 1934). In the Gorgany massif, another key
locality of the species in Ukraine, the European snow vole was first recorded only in 1984 on
Khomiak Mt in thickets of the creeping pine (Rogatko, 1984). The Ukrainian population represents
the most northeastern segment of the species’ range. The European snow vole is represented here by
the subspecies C. n. ulpius, which also occurs in the Romanian Carpathians and from which the
Ukrainian population is entirely isolated (Kowalski, 1957; Bannikova et al., 2013). This subspecies
is closer to the Alpine subspecies than to C. n. mirhanreini of the Tatra Mts, which supports the
hypothesis of colonisation of the Carpathians by the snow vole from a southeastern direction
(Kowalski, 1957; Dorkova et al., 2016).

In Ukraine, the European snow vole is considered a rare endemic species being under protection
(Zagorodniuk, Kyseliuk, 2009). Knowledge on this species is fragmentary, thus the aim of the
present report is to summarise and clarify the features of distribution and morphology of the
European snow vole based on available museum collection data and to address current issues of the
species’ conservation.

Material and Methods

Study-skins and/or skulls of 149 specimens of the European snow vole deposited in five zoo-
logical collections of Ukraine were studied (Fig. 1), including the National Museum of Natural His-
tory NAS of Ukraine, Kyiv (NMNH), State Museum of Natural History NAS of Ukraine, Lviv
(SMNH), Schmalhausen Institute of Zoology NAS of Ukraine, Kyiv (IZAN), B. Dybowsky Zoo-
logical Museum of Ivan Franko National University of Lviv (ZMD), and Zoological Museum of
Taras Shevchenko National University of Kyiv (ZMKU).

Features of external morphology were studied on study-skins. Linear body dimensions (L, body
length; Ca, tail length; Pl, hindfoot length; Au, auricle length) were taken from the labels of speci-
mens. Additionally, 12 craniometrical characters were studied: CBL, condylobasal length; ZYG,
zygomatic width; M13, coronal length of upper molars; BUL, auditory bulla length; CRH, braincase
height; CRB, braincase width between ectotympanici; IOR, interorbital constriction width; NAL,
nasal bones length; NAB, nasal bones width; ROH, rostral height; FIL, incisive foramina length; and
FIB, incisive foramina width. Cranial measurements were taken by calliper with an accuracy of
0.1 mm. Metric data of adult specimens were analysed using tools of MS Excel, Past 3, and Statis-
tica 10. General statistics were calculated (min, minimum value; max, maximum value; mean, mean
value; SD, standard deviation; CV, coefficient of variation) and methods of multivariate analysis
were applied (principal component analysis, discriminant analysis).

Cartographic data were processed in QGis 3. Drawings were prepared in Corel Draw X7.
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= [ZAN

= 7ZMD

= SMNH

= NMNH

= ZMKU Fig. 1. Number of C. nivalis specimens in the studied
museum collections.
Puc. 1. Kinmbkicts 3paskiB C. nivalis y nociipKkeHnx

" 119 My3elHHX KOJIeKIifX.

Results and Discussion

Patterns of distribution

The distribution of the European snow vole in the Ukrainian Carpathians is restricted to the
highest elevations. The species’ records are known from two large massifs, the Chornohora and
Gorgany, where C. nivalis was found in associations of the creeping pine (Pinus mugo), Carpathian
rhododendron (Rhododendron myrtifolium), and evergreen sedge (Carex sempervirens), as well as in
stone fields (Tatarinov, 1956; Korchynsky, 1988; Zagorodniuk, 1993).

Records of the European snow vole are known from nine localities within the Chornohora and
Gorgany, in particular from Hoverla Mt, Petros Mt, Baltsatul Mt, Breskul Mt, Menchul-Kvasiv-
skyi Mt, Vaskul Mt, Syniak Mt, Khomiak Mt, and Homul Mt (Fig. 2). Both massifs are located in
the southern part of the Ukrainian Carpathians, which is characterised by the highest elevations
(~1500-2 061 m). Consequently, the altitudinal zonation of vegetation belts, in particular of
krummholz and subalpine meadows (polonyna), here is the most clearly expressed compared to
other parts of the Ukrainian Carpathians.

According to Tatarinov (1956), the distribution of the European snow vole in the Carpathians is
related exclusively to the presence of krummholz belt and separate types of plant communities and
in the Chornohora the species occurs at 1600 to 1950 m asl. However, it is clear now that the Euro-
pean snow vole is a specialised rock-dwelling species (Luque-Larena et al., 2002), and its distribu-
tion in the Ukrainian Carpathians restricted to the Chornohora and Gorgany is related to the presence
of rocky habitats in these very massifs (Fig. 3).

© record localities
] border of oblasts

—— main rivers

Fig. 2. Record localities of the
European snow vole (C. nivalis)
in Ukraine

Puc. 2. 3HaxigKky MOJIBKHA CHITO-
o Boi (C. nivalis) B Ykpaini
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Fig. 3. Subalpine landscape of the
Chornohora with stone fields and
thickets of Pinus mugo, the type
habitat of the European snow vole
in the Ukrainian Carpathians. Cour-
tesy of Volodymyr Rizun.

Puc. 3. CyGanbmiiicekuii tanamadT
YopHoropu 3 KaMm SHUCTUMHU DPO3-
CHNaMHU Ta 3apocTsMH Pinus mugo
— THIOBHI OIOTOI MONIBKH CHIro-
Boi B YkpaiHcbkux Kapmarax.
®doro Bonogumupa PizyHa.

The rock-dwelling nature of the European snow vole and its absence in other parts of the
Ukrainian Carpathians where the krummbholz belt is also present is in full compliance with the re-
vealed pattern of the species’ preference of separate characteristics of the environment. Particularly
that the European snow vole shows a higher level of association with scree compared to neighbour-
ing, and also available, areas of shrubs (Luque-Larena et al., 2002).

Stone fields are formed under conditions of frosty climate, nival or periglacial (Maruashvilli,
1986). In the Ukrainian Carpathians, stone fields are the most common for the Gorgany massif,
where scree may cover up to 100 % of the surface of mountaintops, and up to 75 % of ridges and
slopes (Veselova, 2012).

The placement of stone fields in the Gorgany is mainly influenced by lythological and climatic
factors. Relict Pleistocene forms of stone fields were also revealed here (Veselova, 2012), which
allows suggesting that the snow vole population in this massif is also of relict origin and the loss of
its connection with other segments of the species range is a result of postglacial climatic changes.

Features of morphology

The snow vole has clear morphological differences compared to other vole species. The fur
colouration of C. nivalis in the Ukrainian Carpathians is monochrome, grey with a brownish tint,
slightly darker in the upper part of the body.

Compared to other voles of the Ukrainian Carpathians, C. nivalis has also relatively larger body
dimensions (Table 1). The body length in adults is 110-150 mm, while hindfoot length is up to
25 mm. Males and females are practically identical (D*y= 0.24, p = 0.345) by the four external body
characters (Fig. 4), although hindfoot length tends to have higher values in males (F=4.26,
p < 0.05). The highest loading on PC1 has the body length (0.954), while tale length on PC2 (0.949).
PC1 also describes 84 % of the total variance, while PC2 describes 13 %, and PC3 and PC4 describ-
ing the rest (2 and 1 %, respectively).

Craniometrical characters (Table 2) were studied on 16 available skulls of adult specimens
(most of the museum specimens are represented by study-skins only). Based on craniometrical char-
acters, the European snow vole also differs from other vole species of the local fauna by larger di-
mensions. In particular, condylobasal length of the skull ranges from 26.2 to 29.3 mm, while the
coronal length of upper molars is up to 7.2 mm. Among the 12 characters studied, braincase width
(CRB) and height (CRB) are the least variable; a similar pattern was revealed earlier in other voles
of the Ukrainian Carpathians (Barkaszi, 2017). Higher coefficients of variation are shown mainly for
characters of width of the distal part of the skull (e.g., zygomatic width, width of incisive foramina
and of nasal bones). Additionally, relatively high correlations were revealed between M13 and FIL
(r=0.66, p=0.005) and M13 and IOR (» =-0.59, p = 0.02).
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Table 1. External metric characters of adult specimens of C. nivalis from the Ukrainian Carpathians

Ta6muus 1. Excrep’epni MeTpuuHi o3Haku gopociux ocoout C. nivalis 3 Ykpaincekux Kapmat

Zoltan Barkaszi

Character N Min, mm Max, mm Mean, mm SD CV, %
All specimens
L 82 110 150 128 10.94 8.56
Ca 82 52 75 61 5.45 8.90
Pl 82 18 25 21 1.38 6.67
Au 82 14 23 18 1.91 10.92
Males
L 32 112 148 129 10.44 8.12
Ca 32 43 72 61 6.14 10.10
Pl 32 19 25 21 1.63 7.71
Au 32 15 23 18 1.98 11.28
Females
L 50 110 150 127 11.33 8.90
Ca 50 46 75 61 5.99 9.83
P1 50 18 24 20 1.15 5.63
Au 50 14 18 17 1.88 10.79
[
L]

]

& .
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Table 2. Craniometrical characters of adult specimens of C. nivalis from the Ukrainian Carpathians

Ta6muns 2. Kpaniomerprdsi o3HakK fopociux ocodout C. nivalis 3 Ykpainceknx Kapmat

-154

-20-

Component 1

Fig. 4. Distribution of adult male (blue) and
female (orange) specimens of C. nivalis from
the Ukrainian Carpathians in the space of PC1
and PC2 by linear body dimensions.

Puc. 4. Posnonain mopocnux camuiB (cuHiit) i
camok (opamxkesuit) C. nivalis 3 YkpaiHCBKUX
Kapmnar y mpoctopi ['K1 ta I'K2 3a niniitHuMH

po3MipaMH Tina.

Character N Min, mm Max, mm Mean, mm SD CV, %
CBL 8 26.2 29.3 27.7 1.08 3.88
ZYG 14 14.1 16.6 15.3 0.78 5.08
M13 16 6.3 7.2 6.7 0.21 3.12
BUL 16 7.1 8.5 7.8 0.42 5.37
CRH 7 10.5 11.3 10.8 0.27 2.49
CRB 8 13.4 14.1 13.8 0.28 2.03
IOR 16 4.0 4.7 44 0.19 4.29
NAL 16 7.3 8.4 8.0 0.31 3.84
NAB 16 33 4.1 3.7 0.22 5.85
ROH 16 6.9 7.6 7.2 0.20 2.80
FIL 16 4.7 5.8 53 0.24 4.56
FIB 16 1.4 1.7 1.6 0.10 6.19




The European snow vole (Chionomys nivalis) in Ukraine: a species in the far northeast of its distribution 125

The European snow vole in the Ukrainian Carpathians is one of the key species of the subalpine
rodent complex along with the field vole M. agrestis and the European pine vole 7. subterraneus
(Barkaszi, Zagorodniuk, 2016 b). A comparison of these three species based on 8 craniometrical
characters' (Fig. 5) demonstrated their clear and statistically relevant differentiation (p <0.01) by
most of the characters (M13, IOR, ROH, FIL, and FIB), which suggests a significant niche diver-
gence and specialisation. The snow vole is tightly associated with rocky habitats, while the field vole
and the European pine vole prefer the mosaic of subalpine meadows and krummholz.

The field vole and the European pine vole have practically the same spatial and trophic niche
components, although 7. subterraneus tends to spend more time underground and characterised by a
more intense digging activity (Istomin, 1990), which may also explain dimensional differences be-
tween the European pine vole and the field vole. In general, all these differences between these spe-
cies might be related to maintaining stability and low levels of trophic and spatial competition within
the subalpine rodent complex existing under conditions of limited environmental resources. These
three vole species can be easily identified in museum collections by odontological and craniometri-
cal characters, for which we propose a simple and convenient key (Table 3, Fig. 6).

The three species differ in the morphology of the first lower molar, which have six lobes and
five triangles in all species. However, the dentine fields of the fifth (t5) and sixth (t6) triangles are
fused in T. subterraneus (and in its sibling species 7. tatricus as well) while separated in M. agrestis
and C. nivalis. The latter differs in the structure of anteroconid complex, which is characterised by
rudiments of a seventh lobe and sixth triangle (see the arrow on Fig. 6).

Fig. 5. Distribution of adult specimens of
C. nivalis (green), M. agresis (red) T. sub-
terraneus (blue) from the Ukrainian Carpa-
thians in the space of the first and second
canonical axes by 8 craniometrical charac-
ters.

Puc. 5. Posmonin gopocnux ocobun C. ni-
valis (3enenuit), M. agresis (4epBOHUIT) Ta
T. subterraneus (cuHil) 3 VYKpalHCBKUX
Kapmnar y mpocTopi mepmioi ta Apyroi ka-
HOHIYHMX Ocedl 3a 8 KpaHiOMETPUYHHMH
O3HaKaMH.

Fig. 6. Morphology of the first lower molar
(ml) in subalpine vole species of the
Ukrainian Carpathians.

Puc. 6. Mopodororis mepmoro HUKHBOTO
Mossipa (M1) y cyOanpmiichkuX BUAIB TOJTI-
C. nivalis T. subterraneus M. agrestis BOK Ykpainchkux Kapmar.

! Characters represented the most fully in C. nivalis (n = 16, see Table 2) were taken for comparison.
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Table 3. Key for identification of subalpine vole species of the Carpathians by craniometrical characters

Ta6muus 3. Kitou ams inentudikarii cybansmilicbkux BUAiB moniBok KaprnaT 3a kpaHiOMETPUYHHUMH O3HaKaMU

Characters Species

1 CRH<8mm, CRB <12 mm, M13 <6 mm
— CRH > 8 mm, CRB > 12 mm, M13 > 6 mm
CRH < 10.5 mm, IOR <4 mm
— CRH > 10.5 mm, IOR > 4 mm

Terricola subterraneus
2

Microtus agrestis
Chionomys nivalis

[\

A

Based on craniometrical characters, the European snow vole, the field vole and the European
pine vole can be distinguished by dimensions of the braincase, length of the row of upper molars and
width of the interorbital constriction (Table 3).

Population management and conservation

Montane rodents play an important role in high-altitude ecosystems having a direct impact on
vegetation and as important prey for carnivores and raptors. Montane populations of voles seem to
be remarkably stable compared to those in lowland and arctic regions (Allainé, Yoccoz, 2003).

In the Ukrainian Carpathians, the abundance of the European snow vole within its type habitats
is quite high. In particular, the species dominated in trappings in all plant associations of the Chor-
nohora, from 61.5 % in the green alder up to 100 % in the evergreen sedge and in the creeping pine
on Hoverla Mt (Rudyshin, 1961). However, the general abundance of the European snow vole in the
Ukrainian Carpathians is estimated in 41-91 specimens per ha, which is rather low, and the general
portion of the species among small mammals of the Carpathians is 0.1 % or less (Zagorodniuk,
Kyseliuk, 2009). Presumably, the species’ abundance is largely influenced by its population’s insu-
larity, small specific area of habitats occupied by the species, and relatively small population growth
(Korchynsky, 1988) due to short period of warm season at high elevations, where the species feeds
on green parts of vegetation, occasionally also on insects and their larvae (Rudyshin, 1975). None-
theless, we can suggest that the snow vole population in the Ukrainian Carpathians is rather stable.

As a relict and endemic species and a specialised rock-dwelling high mountain species of the
Ukrainian Carpathians, the European snow vole can be considered as an indicator species of mon-
tane communities, as well as a model object for monitoring and evaluation of environmental changes
in mountainous region. In Ukraine, C. nivalis has a status of vulnerable species (Zagorodniuk,
Kyseliuk, 2009), and most of its range is practically located within the area of the Carpathian Na-
tional Park and Carpathian Biosphere Reserve, where direct anthropogenic influence on the species’
population is significantly limited. Among the natural factors that might have an impact of the fur-
ther state of the snow vole population in the region is the tree line shift. The formation of the current
tree line in the Carpathians is tightly related to postglacial vegetation changes and human activity
(Klymyshyn et al., 2007 b). The tree line in the Ukrainian Carpathians is lowered by 200—300 m and
in most massifs is located at 1 100—1 200 m asl and the natural tree line has remained only in several
places in the Chornohora, Marmarosh Mts, Chyvchyny Mts, and Gorgany, reaching the highest ele-
vations of 1 600—1 700 m in the Chornohora (Klymyshyn et al., 2007 b). Results of monitoring of
vegetation dynamics on the ecotone of the upper forest and subalpine belts showed a considerable
upward shift of the tree line after elimination of anthropogenic pressure, especially after providing
strict conservation regime (Klymyshyn et al., 2007 a, b) leading to contraction of the area of open
and semi-open habitats in the subalpine belt.

Currently, effective protection of C. nivalis in Ukraine may be achieved under conditions of
strict conservation measures in areas of the species’ occurrence and by possible formation of eco-
logical corridors between isolated fragments of the local population to increase genetic diversity.
Special attention should be paid to the Svydovets massif which connects the Chornohora and Gorga-
ny and where the species also might occur (special studies have not been conducted here). Therefore,
conservation of natural habitats of high-altitude massifs, particularly of the Gorgany, Svydovets, and
Chornohora, is essential for the European snow vole’s protection in the Ukrainian Carpathians.
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NEW DATA ON DISTRIBUTION OF THE WILDCAT (FELIS SILVESTRIS
SCHREBER, 1777) IN PODILLIA, UKRAINE

Mikhail Drebet, Yaroslav Kapeliukh

Podilski Tovtry National Nature Park (Kamianets-Podilskyi, Ukraine)
Medobory Nature Reserve (Hrymailiv, Ukraine)

New data on distribution of the wildcat (Felis silvestris Schreber, 1777) in Podillia, Ukraine. — M. Drebet,
Ya. Kapeliukh. — During 2016-2019, new data on the wildcat’s distribution in Khmelnytskyi, Vinnytsia, and
Ternopil regions were obtained. The data concern 4 findings of the wildcat whereof 3 findings are dead speci-
mens (a dead female in a poacher’s automatic trap, 2 specimens (male and female) hunted by a poacher, one
specimen killed during the red fox population control measures in Podilski Tovtry National Nature Park, and one
specimens recorded by a camera trap in Medobory Nature Reserve. The article provides detailed data on new
findings of the species in Podillia and describes the environmental factors influencing its population, as well as
provides recommendations on protection of the wildcat in the region. The frequency of occurrence of the wildcat
in Podillia has been growing for several years. Nevertheless, the data remain incidental and occasional thus can-
not indicate the growth of the species abundance in the region. Most of the located specimens were found dead
on roads, in poacher traps or they were even killed during population control measures in the territory of pro-
tected areas. According to the information provided by Kamianets-Podilskyi organization of the Ukrainian
Hunter and fishermen Society, its associate hunting teams annually obtain more than 100 specimens of feral cats,
among which supposedly there is a great number of wildcats. Currently, spaying feral cats is the key element for
preservation of the wildcat population in general, nevertheless, this aim remains unfulfilled only because this is-
sue is not addressed properly thus a significant number of intact pets maintains contacts with the wildcat outside
the human settlements. Ecological educational programs are an essential measure for the wildcat protection, es-
pecially in its habitats, though usually such work is aimed at both current and remote prospects. It is expected
that a ban for hunting of feral cats in habitats of the wildcat implemented by including the appropriate paragraph
into the population control permit issued by the Ecology and Natural Resources Department should enhance the
species’ preservation in the near future. Availability of long-distance photographic equipment for locating the
wildcat (such as camera traps) and monitoring system implementation at least on sites of protected areas would
provide the required data on the abundance and distribution of the wildcat in the region allowing to improve
measure for its protection and conservation.

Key words: wildcat, Podillia, regulation of predators, poaching, camera traps.
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Introduction

The wildcat (Felis silvestris Schreber, 1777) is a rare mammal species in Podillia and in
Ukraine. It is listed in the Red Book as vulnerable (Shkvyrya, Shevchenko, Potish, 2009). Informa-
tion regarding its distribution in Podillia is rather fragmentary and generally relates to solitary visual
(long-distance) observations and roadkills (Shkvyrya et al., 2009; Sus, 2012; Zagorodniuk, Pirhal,
2013; Vikyrchak, 2014; Drebet et al., 2018). The population of the wildcat in Podillia generally cor-
responds to its historical distribution area with an increasing tendency (Shkvyrya, 2010; Zagorod-
niuk et al., 2014). Recent wildcat detection data evaluation regarding Podillia was summarised in the
article dedicated to the wildcat’s current distribution in Ukraine and its expansion to the east
(Zagorodniuk et al., 2014). Due to difficulty of visual detection of the wildcat in its natural environ-
ment, examination of animal bodies is proved to be especially valuable (Shkvyrya, 2010). Extensive
use of advanced methods of detection of animals in natural environment, especially by camera traps,
also provides valuable information on rare species in their habitat when these traps are placed ac-
cording to the correct methodological approach (Wening et al., 2019).
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The present paper aims to analyse the recent findings of the wildcat and update the information
regarding the current distribution of its population in Podillia.

Material and methods

The analysis is based on findings of 4 dead wildcat specimens in Khmelnytskyi (2 findings,
2 specimens) and Vinnytsia (1 finding, 2 specimens) regions, as well as on a detection of a wildcat
with a camera trap in Ternopil region (1 finding, 1 specimen) in 2016-2019. Except for the two
specimens found in Vinnytsia region, the other specimens were detected in the territory of protected
areas, particularly in Podilski Tovtry National Nature Park and Medobory Nature Reserve.

Description of findings
Khmelnytskyi region, Kamianets-Podilskyi district (Podilski Tovtry National Nature Park)

During survey in the National Nature Park on 05.03.2016 we found a dead specimen of the
wildcat trapped in a poacher’s automatic trap (loop) (Fig. 1). The cat was found in a little river val-
ley, which runs through a hornbeam-oak forest. The specimen was a young female, body length
about. 80 cm with a little deviation in phenotype (notably on the head which is a common feature of
hybrids (I. V. Zagorodniuk, M. V. Rozhenko, pers. comm.). General coat pattern was grey without
typical shoulder stripes, and there were red spots on the face. The body and the paws were very typi-
cal for the wildcat. Paw length was 3.6 cm. The distance from the record locality to the adjacent
human settlement was approx. 4 km.

During the red fox population control measures performed in the territory of Podilski Tovtry
National Nature Park in autumn 2019, 1 specimen of the wildcat was also shot (Fig. 2). The wildcat
was killed in the forest area in the Studenytsya river valley located in Kamianets-Podilskyi district.
The aforementioned specimen had features typical for the species. Both specimens were found in the
Studenytsya river valley area at a distance of approximately 4 km from each other.

Population control measures aimed to control the number of certain animal species, particularly
foxes, in objects of the Ukrainian Natural Reserve Fun has eminently gained ground after an abso-
lute prohibition of hunting protected areas and it bears an urgent threat to population of the wildcat
in Podillia. For instance, during the fox population control measures conducted in Podilski Tovtry
National Nature Park, the hunting groups annually killed over 100 specimens of feral domestic cats
only in Kamianets-Podilskyi district. Considering the fact that most of the restored species of the
wildcat have traces of hybridization, it complicates its recognition from a shooting distance, there-
fore a significant number of wildcats gets also shot, which is later confirmed by our data.

Vinnytsia region, Haisyn district (Haisynske Forestry District)
In summer of 2018, at M12 road shoulder located in Vinnytsia region, Haisyn district (13 km to

the east of Haisyn) a fact of selling animal furs, including furs of a male and a female specimen of
the wildcat was reported (Fig. 3).

According to the seller’s (poacher) statement, the wildcat is a rare “beast of prey”, widely
spread in surrounding forests owned by Haisynske Forestry District, which is located in the eastern
part of Vinnytsia region within boundaries of Haisyn, Teplyk, Nemyriv, Illintsi, Trostianets districts
and Ladyzhyn city. Prevailing forest type is young oak wood. A report issued by Haisynske Forestry
District in 2017 identifies the wildcat in the list of protected species and its habitats are qualified as
forests of high conservation value. The aforementioned status provides that the wood felling is pro-
hibited or performed with the exception of the key biotypes. Nevertheless, the Environmental Impact
Analysis report in 2019 does not specify the presence of the wildcat in the forestry district.

The fur of the male specimen had all features typical for the species, particularly the significant
size, blunt tale with three visible dark rings, and dark end of the tail. The soles were black. The
length of the hide with the tail was approximately 120 cm (Fig. 3). The fur of the female specimen
(no image available) also had well-defined morphological features such as distinct tail bands, stripes
on the nape and on the shoulder.



130

Mikhail Drebet, Yaroslav Kapeliukh

Fig. 1. A dead female of the wildcat
(in a poacher’s trap) in the territory
of Podilski Tovtry National Nature
Park. Photo by Mikhail Drebet.

Puc. 1. 3aru6na y OpakOHBEPCHKO-
My CaMOJIOBI CaMKa JIiCOBOTO KOTa
Ha TepuTopil HarioHansHoro mpwu-
ponsoro napky «Ilomineceki ToBT-
pm». Poto Muxaiina J[pedera.

Fig. 2. A wildcat that died during
biotechnical works on the regula-
tion of red fox population in the
territory of Podilski Tovtry National
Park. Photo by O. P. Yuziuk.

Puc. 2. 3arubna ocoOWHA JIiCOBOTO
KOTa IIijJ 4yac 3mificCHeHHs O10TEeXHi-
YHHX 3aXO[[iB 3 PETyJIOBaHHS YnCe-
JIBHOCTI JIMCa PYA0ro Ha TEPHUTOPIi
HauioHanbHOro Hapky «Ilominbehki
ToBTpu». POTO HajaHe TOJIOBOIO
Kam’staens-IToainscekoi PO YTMP
O. I1. FO3r0K0M.

Fig. 3. Hides of animals, including
the wildcat (middle). Vinnytsia
region, Haisyn district. Photo by
Mikhail Drebet.

Puc. 3. BuumHeHI HIKypKH XyTpoO-
BHUX 3BIpiB, cepel SKuX KiT JicoBHit
(mocepenuni). BiHHMIBKA 00MacTB,
laiicuncekuit paiton. ®oro Muxaii-
na [Ipebera.
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Ternopil region, Gusyatyn district (Medobory Nature Reserve)

One specimen of the wildcat was spotted in the territory of Medobory Nature Reserve on
16 July 2019 by a camera trap in a forest of Viknianske Forestry District (Fig. 4). Its trivial attributes
were confirmed by 1. V. Zagorodniuk and M. V. Rozhenko based on the photo taken by the camera
trap and on such features as general body size, body type, colouration and other details.

On 05.12.2019, upon inspection of the place where the animal was spotted it was established
that the event took place in the Viknianske Forestry District, at the compartment line between block
12 allotment 13 (89 year old forest made up of 9 European hornbeam 1 European spruce + European
oak, density — 0.7 and the average tree diameter 34-36 cm) and block 14 allotment 2 (84 year old
two-storeyed forest, first storey is represented by 104 year old European oak, second — 3 European
oak (84) 4 European hornbeam 1 Small-leaved linden 1 Norway maple 1 Elm-tree + European ash +
Sweet cherry, density — 0.63 and the average tree diameter 38 cm; the undershrub is represented by
cobnut, its crown closure — 0.3).

The block path, which is 60 m away from the location of the camera trap, leads to an abandoned
hard-top road connecting Hrymailiv and the villages Monasterykha and Mala Luka. Due to the ab-
sence of repair works, the road is currently in inapplicable condition and is almost out of use. The
roadsides are covered with black elder, black thorn, hawthorn; block 16 allotment 1 also contains
89 year old trees made up of 7 European oak 3 European hornbeam (49) + European hornbeam (89),
density — 0.66 and the average tree diameter 38 cm, the undershrub is represented by black elder,
crown density — 0.2. Beyond the block are opened fields, which alternate with ravines with heavy
bed of bushes and old willows. In one of the ravines, there is a small stream that dries in warm years.
After the re-inspection of the aforementioned biocenosis conducted on a fresh snow, it was impossi-
ble to identify the wildcat tracks.

Discussion

Our data confirms that the frequency of the wildcat’s occurrence in Podillia is constantly grow-
ing, foremost due to the attention to this species. The obtained data remains occasional and even
accidental therefore it cannot provide evidence for the wildcat population growth in the region. Be-
sides, the stabilisation of the wildcat’s abundance in the region remains debatable because most of
the records are findings of roadkill, specimens in poacher’s traps and even killed during population
control measures, which also includes the territory of protected areas. On the other hand, data ob-
tained on the wildcat using camera traps are highly valuable therefore implementation of special
camera trap monitoring programs in the territory of protected areas would provide data on the spe-
cies’ abundance and distribution in the region.

Fig. 4. Wildcat in the territory of Medo-
bory Nature Reserve recorded by a cam-
era trap. The enlarged image of the cat is
in the upper right corner. The model of
the camera trap is UV 595 HD Extreme
for Game Scouting and Security Surveil-
lance. Photo by Ya. Kapeliukh.

Puc. 4. Kit nicoBuii Ha TepuTopii Ipupo-
JTHOTO 3amoBigHUKa «Memobopm», 3adik-
coBaHuii (oromacTko0. Y mpaBoMy
BEPXHBOMY KyTKy — 30uIbIneHe 300pa-
KeHHs KoTa. Mopenb (OTOmacTku —
UV 595 HD Extreme for Game Scouting
and Security Surveillance. ®oto fI. Ka-
HemoXa.
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Conclusions

The obtained data confirm that the main negative factors influencing the abundance of the wild-
cat in Podillia are poaching, killing of animals during the fox and feral cat population control meas-
ures, including the death in poacher’s automatic traps. Most of the current findings are dead animals
killed by the poachers or hunters and those found in automatic traps. Thus, an important factor of
maintaining the wildcat population is prohibition of hunting on feral cats during animal population
control measures conducted within the wildcat’s habitats including severe control upon poaching.
Other important measures are sterilisation of feral cats and public ecological educational campaigns.

Acknowledgements

We would like to thank I. V. Zagorodniuk and the reviewers for the important comments and suggestions that im-
proved the manuscript, O. P. Yuzyuk for providing additional information and photos of the wildcat, as well as

V. Yu. Martynyuk for his assistance during field research and M. Zhevnyak for translating the manuscript.

References

Drebet, M., V. Martyniuk, A. Grygorchuk. 2018. Species of
mammals included in the Red Data Book of Ukraine, which
are widespread in the territory of NPP "Podilski Tovtry".
Materials for the 4th edition of the Red Data Book of
Ukraine. Schmalhausen Institute of Zoology NAS of
Ukraine, Kyiv, 260-263. (Series: Conservation Biology in
Ukraine; Issue 7, pt 1). (In Ukrainian)

Shkvyria, M. G., L. S. Shevchenko, L. A. Potish. 2009 b. Euro-
pean wildcat Felis sylvestris Schreber, 1777. Red Data Book
of Ukraine. Animal World. GlobalConsulting, Kyiv, 545. (In
Ukrainian)

Shkvyrya, M. G. 2010. Podolian population of the European
wildcat, Felis silvestris (Carnivora, Felidae), in Ukraine.
Vestnik Zoologii, 44 (3): 279-280. (In Russian)

Shkvyrya, M. G., A. V. Sahaydak, V. N. Tyshchenko. 2009.
Record of the European wildcat, Felis silvestris (Carnivora,
Felidae) in Vinnytsia region (Ukraine). Vestnik Zoologii, 43
(1): 68. (In Russian)

Sus, B. B. 2012. Modern findings of the forest cats Felis silves-
tris (Mammalia, Carnivora), in Vinnytsia Region (Ukraine).

Vestnik Zoologii, 46 (6): 550. (In Russian)

Vikyrchak, O. 2014. Findings of the wildcat, Felis silvestris
Schreber, 1777 (Carnivora, Felidae), in the territory of the
Ternopil region, Ukraine. Proceedings of the Theriological
School, 12: 108—110. (In Ukrainian)

Wening, H., L. Werner, M. Waltert, M. Port. 2019. Using
camera traps to study the elusive European Wildcat Felis
silvestris silvestris Schreber, 1777 (Carnivora: Felidae) in
central Germany: what makes a good camera trapping site?
Journal of Threatened Taxa, 11 (4): 13421-13431.

Zagorodniuk, I., A. Pirkhal. 2013. Mammals of Podillia: taxon-
omy and changes of fauna composition during the last cen-
tury. Proceedings of the State Natural History Museum
(Lviv), 29: 189-202. (In Ukrainian)

Zagorodniuk, I., M. Gavrilyuk, M. Drebet, 1. Skilsky, A. And-
rusenko, A. Pirkhal. 2014. Wildcat (Felis silvestris Schreber,
1777) in Ukraine: modern state of the populations and east-
wards expansion of the species. Studia Biologica, 8 (3-4):
233-254.



Theriologia Ukrainica, 18: 133—136 (2019)
http://doi.org/10.15407/pts2019.18.133

PIAKICHI BUI T'PU3YHIB HA ®PAI'MEHTAPHUX CTENNIOBUX AIJIAHKAX
INPABOBEPEXKHOI'O HUKHBOI'O ITIOAHINTPOB’SA: HOBI 3BHAXIJIKA

Irop Mep3aaikin (https://orcid.org/0000-0001-8209-9144)

Cymcoruil depoicagnuti nedazoeiunuii ynisepcumem (Cymu, Yxpaina)

Rare rodent species in fragmented steppe areas of the right-bank Lower Dnipro region: new records. —
I. Merzlikin. — As part of the project to study the impact of the sites of the Dnipro wind farm on small mam-
mals, the agricultural lands of the Belozersky district of Kherson region were surveyed on 1-3 October 2019,
including arable lands, rapeseed fields, winter crops fields, forest strips, as well as the upper part of the
Tyaginka steppe balka. For a total of 253 trap-days, 60 specimens of 8 small mammal species were captured.
Among them 3 species of rare rodents were found such as the northern mole vole (Ellobius talpinus), the south-
ern birch mouse (Sicista subtilis) and the grey dwarf hamster (Cricetulus migatorius), which are listed in the
Red Book of Ukraine. All 3 species were found on the steppe section of the upper part of the Tyaginka balka.
The southern birch mouse and the northern mole vole were found in the feather grassland area, while the gray
hamster was observed among blackthorn bushes and wild rose in the area of low herbaceous vegetation. The
portion of the southern birch mouse in the sample trapped in this balka was 4.8 %, its relative abundance was
2 individuals/100 trap-days, while in the general sample 1.7 % and 0.4 individuals/100 traps-days, respectively.
In addition, the gray hamster was caught on a plowed field not far from the forest belt and on the rapeseed field.
The portion of the grey hamster in the sample was 3.3 %, its relative number was 0.8 individuals /100 trap-days.
The new find of the northern mole vole is located 18 km west of the nearest known occurrence of this species. It
is within the probable range of the northern mole vole in the Dnipro region. Of these three rare rodent species,
only the gray hamster is the most common species, which is found in small numbers both in farmlands and in
forest strips. Our studies and literature show that the steppe flora and fauna of agricultural areas of this region is
concentrated almost exclusively in the system of balkas that reach the Dnipro. It is necessary to give the status
of a local reserve to the upper part of the Tiaginka balka, otherwise this territory will be destroyed (plowed),
since the slope of the ravine is rather flat which allows cultivation.

Key words: steppe fauna, rare species, distribution, Dnipro region, Pridneprovskaya wind farm.
Correspondence to: Igor Merzlikin; Faculty of Natural Sciences and Geography, Sumy State Pedagogical
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9144

Beryn

CrenoBa (ayHa € HAHOUTBII YyTIHUBOIO IO AHTPOIIOTEHHOTO (haKTOpa depe3 HaI3BUIaWHO TOH-
Ky CTPYKTYpPY B3a€MO3B’s13KiB M ycima ii nankamu (3aroponHiok, 1999). I3 17 BuaiB rpusyHis, 110
HaJIeXKaTh JI0 BIIACHE CTENOBOTO (hayHICTHUHOTO sapa YKpainu, 11 BUAIB rpu3yHiB 3aHeceHi o Yep-
BOHOI KHUTH YKpainu (Akimos, 2009). Cten maiike Ha BCii CBOiN MPOTSIKHOCTI 3a3HAB 1 TIPOJIOBKYE
3a3HaBaTU IHTEHCUBHOTO BIUIMBY JIOACBHKOI TisUIBHOCTI, Ha OIBIIOCTI TEpPUTOpPii BiH pa3opaHuil 3a
BUKJTIOUCHHSIM 0aJIOK i3 CTPIMKHMHU CXHJIAMH, BUCOKHX KypraHiB Ta iHIINX HEBTib.

MeTa nOCTiIKEHHS — BUSBUTH HOBI MiCIIS MEIIKAHHS PiIKICHUX CTEIMIOBUX CCaBIlIB Y MPaBoO-
Oepexoki XepCOHChKOT 00J1acTi.

Marepiaju i MmeToau

B pamMkax mpoekTy Imo JOCHIJKSHHIO BIUIMBY MaWJaH4YuKiB [IpUIHINIPOBCHKOI BITPOEIEKTPO-
cTaHuii Ha ¢ayHy apiOHUX ccaBuiB 1-3.10.2019 p. obcrexxeno TpanchopmoBani nanamadru y bino-
3epChKOMY paiioHi XepcoHChKOI 00JIacTi — P, OJIS 3 PiakoM, MOJA 3 O3UMHUMH KYJIbTYPaMH i
micocMyrd. TakoXk JTOCTIKYBaml TEPHUTOPIi, SKI MaJM KOHTAKTYBaTH 3 NMPOCKTOBAHWMHU JIiHISIMH
BITPSIKIB — JMIJITHKYU CTEMY y BepXiB’ax Oanku « TsaruHkay.
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B Gami, monsx Ta JicocMyrax BiAmpanboBaHO 253 macTko-1i0 i 31moBieHo 60 0coOUH MiKpo-
Mamaiii 8 BuaiB: 011o3yoka Mana Crocidura suaveolens (2 0COOMHH, Jajli «0OC.»), MHIIIBKA MiBJICH-
Ha Sicista loriger (1 oc.), xom’suok cipuit Cricetulus migratorius (2 oc.), noniBka ny4una Microtus
levis (8 oc.), mumak eBponeicekuit Sylvaemus sylvaticus (12 oc.), MUIIaK ypanbChbKuit Sylvaemus
uralensis (14 oc.), mumia kypraHuesa Mus spicilegus (9 oc.) Ta mMumia 3BudaiiHa Mus musculus
(11 oc.). Ille onna mikpomammarisi He ineHTH(iKOBaHA (3 ieHa XKUMH).

Kpim Toro, mij 4ac Bi3yallbHOTO OOCTEXeHHS BepXiB'iB Oanku «TATHHKa» aBTOp CIIOCTEpiraBs
OJIHOTO CipOro XoMm’siduka i Tam OyJio BUSIBIEHO CHigu nepeOyBaHHs ciinauka Ellobius talpinus —
foro cBixki BUKuAM 3emii. Llel Bua, a Tako)k MUIIIBKA CTEMNOBA Ta XOM’ SUOK Cipuil € piAKiCHUMHU
YepBOHOKHMKHHMH BUAMH, 1 BCi HOBI BIIOMOCTI PO HUX CTAHOBJIATH 1HTEpEC.

XapakTepUCTHKA Micllb 00CTeKeHHS

Maibxke Bei mioni binosepcbkoro paiiony XepcoHCHKOT 00JIacTi, SIKi B MUHYJIOMY OyJTH 3aiHSTI
CTellaMH, 3apa3 pasopaHi Ta 3alHATI PI3HOMAHITHUMHU CiTbCBKOTOCHOAAPCHKUMH KYyJIbTypaMH —
MIICHUTIEIO, )KUTOM, PIITAKOM, KyKYPY/I3010, COPTO Ta iH. Y3JIOBX IOJIiB TATHYTHCS JIICOCMYTH, JIEsKi
3 HUX CKJIQJAI0ThCS TIIBKU 3 pOOiHIi 3BUYalHOT, a B GLIBIIOCTI JICOCMYT CHIBAOMIHAHTOM POOiHIi €
JIOX cpiONsACTHiA Ta B Pi3HIN KNBKOCTI MPUCYTHI iHIN AEPEBHI W YarapHUKOBI MOPOIH, TakKi sK IyO,
sSICeH, B’s[3, MINMIIINHA, TEPEH Ta iH.

Banka «Tsrunka» € onHiero 3 HAHKPYMHIMKX Oalok npaBoOepexoks Jxinpa. Bona 3ragyerbes
me y npaui Jl. I. SIBopuunsroro (Oopainkwuii, 1890). Lls 6anka 3a3Hana i 3a3Ha€ BIUIMBY JOACHKOT
nisutbHOCTI. Hapasi BoHa ¢parMenToBana. B cepenHiit yacTrHi GaJkk po3MIIIy€ThCS TIFOUNi Kap'ep,
01/l HUKHBOI YaCTHHA po3TalloBaHi ceia IBaHiBka i Tsarunka. BepxiBesi Oaniku, 1€ MPOBOIMIHCSA
00CTeXXEHHS, SIBIISIIOTH COOOI0 OCTpPIBEIlb CTEMY, MOJOBHHA 3 SIKOTO MPEICTaBICHA AUISHKOK KOBUIN
BOJIOCHCTOI, a iHIIIa YaCTHHA KOJHCh BUKOPHUCTOBYBAIACS B SKOCTI Kap’epy. CBITUYEHHSAM LBOTO 3a-
JUIIUIOCS 1i piBHE TIACKE JHO 1 JOCHTh KPYTI CXMIIH, 3 OKPEMUMH KYII[AMU TEPEHY i IIUIIIHHU Ta
JiISTHKOI0 HeTpeOu 3BuUaiiHoi. /IHO mi€l AUISTHKY MOPOCIO HU3BKOPOCIO0 TPaB’ SHUCTOI0 POCTHHHI-
ctio. lle Bigramydenns 6anku mae koopauHatu 46.8081 N, 32.9804 E (puc. 1).

Pe3ysbTaTu cnocrepeskeHb i 00roBOpeHHst

VY mii mpari OmMcaHoO HOBI 3HAXiOKW PIAKICHUX BHJIB — MHIIIBKA MiBACHHOI (CTEMOBOI),
XOM’sTYKa CIpOro Ta Cililmayka CTEMOBOTr0 Ha TEPUTOPIl MpaBoOeperks XepCOHCHKOI 001acTi.
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Puc. 1. 3aranbHuii Bus 6anku 3 HOpUsIMU ciinaydka (JiBopyd) Ta
Mictie 3Haxifku Ellobius talpinus y Huxabomy I[logHinpos’i
(mpaBopyH).

Fig. 1. General view of the balka with molehills of the northern
mole vole (left) and location of Ellobius talpinus in the Lower
Dnipro Region (right).
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Muwieka niedoenna — Sicista loriger (Nathusius, 1840)

Ha XepconumHi nig gac gocuimkens y 1957-1960 pp. MUIIIBKY peecTpyBaid y BCiX aAMIHICT-
paTUBHHX paroHax 1€l oonmacti (I3nedchkuii, 1962). Hapasi B perioHi MUIIIIBKa MiBJCHHA (CTEMOBA)
Bimoma 3 Teputopii biocdepHoro 3anosigHuka «Ackania-Hosa» (ITomumryk, 2009), HopHOMOpPCHKO-
ro 3amnoBijHuka (Cemonina, 2004) Ta 9 paiioniB Mukonaismuau (Kupuaenko, 2012). Ha npunerinx
TEPUTOPIAX 3HAXIMAKH MHINIBKM BilOMi 3 TEPHUTOPIii I[UIMHHOTO CTENy Ha BIHCHKOBOMY IOJITOHI
«IIIupokonaniBebkuit» (2,4 % ycix 3moBineHUX Mmikpomamanii) (PyceB ta iH., 2014) Ta 3 medkux
iHImmMX paiioniB MukomnaiBcekoi o6macti (Pamescrka, 2018).

Hamu 3510BJI€HO caMIlsi MUIIIBKK CTEMOBOI Ha KOBWJIOBIM MIJISHIN y BEPXiB’AX CTEHOBOT OaJKH
«Tsaruaka» (L = 70 MM, C =75 MM, P1 =16 mm, Au =11 mm). Y Ganui Binnpansoano 50 /1 i 370-
BlieHO 21 3Bipka. YacTka MUIIIBKY B YJIOBI ckiana 4,8 %, BiTHOCHA yucenbHicTh — 2 0c¢./100 /110,
a B 3arajbHUX yynoBax — 1,7 %1 0,4 oc./100 1/ai0, BiAMOBIIHO.

Cninauok cmenoeuii — Ellobius talpinus Pallas, 1770

Crimavox CTemoBHi — XapaKTepHUHA MPEICTaBHUK CTENOBOTO (payHICTHYHOTO KOMIUIEKCY. Bin
€ OJIHMM 3 HaiGiTbII pifKicHMX ccaBliB GayHn Ykpainu Ta €Bponu B Hinomy. Horo apean B Vipai-
Hi ()parMeHTOBaHHMIA, a OUIBITICTH 3HaxX110K — naBHi (KopoOueHko Ta iH., 2014).

Henasno O0yB 3po0eHuii aHali3 Bei€el HasgBHOT JIITEpaTypH Ta KOJEKIIHHUX My3eHHUX 3pa3KiB 3
KapTyBaHHSM BH3HAYCHHX MICIb IMOBIpHOTO TIOIIHpeHHS ciinadka B Huwxkabomy [Tomninpos’i (Ko-
pobyeHko Ta iH., 2010; 2014; 3aropoaHtok Ta iH., 2015) Ta nmpoBeeHI MONBbOBI JociikeHHs (Rusin
et al., 2015). Ha npaBoOepexHiil yacTiHI XepCOHIIWHU BiIoMO 18 KOJIOHIN y 8 MyHKTax BUSBICHHS
TocesIeHb cininayka y bepucnaBcrkomy Ta HOBOBOPOHIIOBCEKOMY paiioHax, mo gaToBaHi 1927-1928
ta 1995-2014 pokamu (KopoGuenko Ta iH., 2014). Takox BussieHo 10 3Haxinok y bepuciascbko-
My, HoBoBopoHIIOBChKOMY Ta BenukoonekcanapiBcbkomy paiioHax (Rusin et al., 2015).

Hanri mocnimkenns y bino3epcbkomy paiioHi XepCcOHChKOT 00J1acTi MiATBEPANIH BIpHICTh TPH-
MyIIEHHS], 10 KibKicTh icHytounx y IlogHinpoB’i moceneHs ciinadka € OUIbIIO0, 1 10 MPU PO3LIU-
perHi reorpadii momykis OyayTh BUsBICHI HOBI Miciie3HaxomkeHHs (Kopobuenko Ta iH., 2014). ¥
BepXiBbsix Oanmku «TAruHKa» HaMu 3HalAEeHO 1 chororpadoBaHO CBiXKI BUKHIU ciinavka (puc. 1).
Ile — HeBenWuKe MOCENEHHsI, SKE € 130JIbOBAaHUM BiJl IHIIMX Y 3B 3Ky 3 CYIUILHOK PO30PaHICTIO
VTiJib, sIKi H1OTO OTOUYIOTh. BijicTaHh MiK HUM 1 HAHOIMKYMMHU BiJOMUMHU TIOCEJIICHHAMH B OKOJIMIISX
c. BupiBka (Kopobuenko Ta iH., 2014) cknamae 6ins 16 KM Ha MiBHIYHHE 3aXif, a BiJ TOCEJICHb Y
Oammi «byprynka» — 18 kM Ha 3axiz. Ls 3HaxigKka € Half3aXiqHIIIO 3 BIIOMHUX JOHHHI.

XoM’s14oK cipuii

YucenpHICT I[HOTO BUIy Ha BCHOMY apeaii He3HauHa (Akimos, 2009). Hapasi cioctepiraerses
CKOPOYCHHS BHJIOBOTO apeaiy B YKpaiHi 1 yucerabHOCTI. [10CTIiHO 3ycTpivaeThecsi HA TepUTOpii Oio-
cdepHoro 3anoBigHuka «Ackanisi-Hoay ([Tomumyk, 2009) ta HopHomopcbkoro OiocdepHoro 3aro-
Bigauka (Cemonina, 2004). ¥ tpancdopmoBanux OioTomax npaBoOepexsksi XepCoHChKiH obmacTi
BiJIOMa 3HaXiJKa OJHi€T OCOOMHM XOM’SUKa Cciporo — B OKOJIMIAX ¢. HoBoamuTpiBka Bemukoonek-
canzpiBceKkoro p-ny (PameBcbka, 2018).

Ha mpumernux TepuTopisx MiBIHS BiJOMI 3HAXiIKU Ciporo xoM’suka y MukonaiBebkiit 1 3armo-
pixkcbkiil obmactsax. Y MuxomnaiBebkiii 001acti 3100yTo onHy ocobuny 6ins c. XKostHese Ilepso-
Maiicekoro p-Hy (Pamesceka, 2018), 2 oc. — nHa teputopii PJIII «Tumirynsckuit» B okou. c. Tamm-
Ho bepesancrkoro p-Hy (dactka B ynoBax — 1,8 %; mani aBTopa) Ta 11 oc. Ha TepUTOpPil TUTHHHOTO
cTemy BilickkoBoro moiirony «lllmpokomaniBcbkuii» (dactka B ymoBax — 1,9 %) (Pyces Tta iH.,
2014). Y 3anopixcbKiit 00i1. B SIkuMiBcbkomy ii p-Hi 26—-27.08.2018 p. aBTopom cninbHO 3 B. Kupu-
geHKOM 37100yT0 4 ocobmnn (19,0 % cepen ycix Mikpomamairiii).

Opnoro xoM’siuka aBTOp crioctepiras Bpanui 2.10.2019 B 6anui «Tarunka» cepen KylliB Tepe-
Hy. KpiM Toro, mo ogHOMy eK3. bOTO BUAY 3100yTO Ha moui pancy (koopauHatu: 46.8153 N,
32.9564 E) ta Ha pimns (koopauHaTh: 46.7799° N, 33.0000° E) Hemomaik BiJ JTicCOCMyTH. 3araibHa
4yacTKa BUIY B yJIoBax ckiana 3,3 %, a BiqHocHa uucenbHicTh — 0,8 oc./100 mactko-nio.



136

BucHoBkH

leop Mepsnikin

1. Ha TepuTopii npaBoOepexHoro nonussst JJxinpa Oynu 3HaiieHi HOB1 MicIii MEIIKaHHS TPhOX
BHIIB 13 UepBOHOT KHUTH YKpalHH — MHUIIIBKH CTEIMOBOI, CITiMayka i XoM’si4Ka ciporo. JlocmimkeH-
Hs1 3aCBiUYE, 10 CTENOBA (payHa PErioHy KOHIIEHTPYETHCS MalKe BUKIIOYHO Y CUCTEMI OaJIOK.

2. [locenenHs ciinayka i MUIIBKU CTENMOBOI y O0amii «TSAruHka € 130J0BaHUM 1 3HAXOIUTHCS
MiJ] 3arpO3010 3HUILEHHS y 3B’S3KY 13 MOXIIMBICTIO PO30proBaHHA 1i€i Oanku. HoBa 3Haxinka ciina-
YyKa BiJICTOITh Ha 18 KM Ha 3aXiJl BiJi HAHOIMKYOT BiIOMOT TOYKH MEIIKaHHS [[bOoT0 BUIy. HalOimbm
MOIITUPEHUM B PETIOHI 3 TOCIIKEHUX BUJIIB € JIUIIEC XOM’ SIUOK CipHi.

3. Ionussst Tsaruncekoi 6anku Bxoauth a0 ckiaamxy HIII «HuwkaboaHimpoBehkuid». HasBHICTD
B IIiid OaJIIli 3HAYHOTO MAaCHBY KOBWJIM, PIIKICHHX BUJIIB CCABIIiB Ta KOMaxX poOUTH IIe Miclle mepcrie-
KTUBHHM JJIsl CTBOPEHHS Y BEpXiB’six Oallku 3aKa3HUKA MiCIIEBOTO 3HAYCHHS.

Tlopsikn

ABTOp npuHOCHTH TIHOOKY moasky I. B. 3aroponHioky 3a KOHCYyJbTallil, JOIIOMOTY B TOLIYKY JUKepes Ta IiHHi 3a-
yBakeHHs Ta B. M. Kupuuenky 3a BU3HaueHHs 3BipKiB 3a yepenamu.
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THE MEDITERRANEAN WATER SHREW (NEOMYS ANOMALUS)
IN NORTHERN BELARUS: NEW RECORDS AND IDENTIFICATION CRITERIA
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Mediterranean water shrew (Neomys anomalus) in northern Belarus: new records and identification cri-
teria. — A. Savarin, V. Savarina. — The article analyses the new record of Neomys anomalus in the lakes
Dolzhin (geographic coordinates of the place of capture 55°06733,8"N, 28°36'03.1"E) and Vechelye
(55°07°55.3"N, 28°36°38.6"E and 55°07°55.4"N, 28°36°37.2"E) of Ushachsky district, Vitebsk region, Belarus.
The material was collected in July 2019. Captured individuals (n = 3) differed by individual external character-
istics (a grey-white spot around the eye but not behind it; non-contrasting transition of colouration between the
back and belly) from individuals captured in 2018 (n = 4) on Lake Borkovshchina and its ducts. The revealed
morphological differences between individuals trapped in different years confirm the known data on phenetic
variability of N. anomalus. The body weight (7.14-8.03 g) and the main parameters (for example, the ratio of
tail length to body length was 0.65-0.68) did not differ significantly. Also individuals of N. anomalus did not
differ significantly by craniometrical characters (height of coronoid process was 4.04—4.17 mm). In 2018-2019,
individuals of the Mediterranean water shrew were trapped in three interconnected lakes, the total length of
which with the channels is about 8 km. The shallow and densely overgrown with trees and shrubs channels be-
tween the lakes contribute to the dispersal of individuals. According to the results of the 2018 survey, the rela-
tive abundance of N. anomalus on Lake Borkovshchina and its channels was 4 individuals / 100 trap-days, and
according to 2019 data on Lake Dolzhina and Lake Vechelye — 5.0 and 4.4, respectively. The findings give a
reason to suggest the stability of the local population. One of the factors contributing to this phenomenon is the
reduction in flood water. To maintain the abundance of the species, it is necessary, first of all, to preserve the
shoreline, riparian and aquatic vegetation in lakes. It is advisable to include lakes into the system of protected
areas with the status of reserves.
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Introduction

There are two species of water shrews (Neomys Kaup, 1829) in the territory of Belarus: the Eurasian
N. fodiens (Pennant, 1771) and Mediterranean water shrew N. anomalus Cabrera, 1907. The Eura-
sian water shrew is a eurybiontic abundant species inhabiting a variety of natural and artificial reser-
voirs (including reclamation canals, city ponds, ditches at solid waste landfills, etc.). The Mediterra-
nean water shrew remains one of the least studied representative of the mammal fauna of Belarus.
Since 2004, it has been included into the [IUCN Red List Appendix as a data deficient species (DD).

In the XX century, this water shrew was caught a few times in the territory of the Belarusian
Polesie (Kamenets and Rechitsa regions), as well as in the Berezinsky Biosphere Reserve in a flood-
plain oak forest and near a forest stream in a spruce forest (Kashtalian, 2005). Unfortunately, indi-
viduals caught in the 20th century were exported from the country and nowadays they are part of the
collection of the Zoological Museum of Moscow State University (MSU). In 2015, one individual
was caught at the silt sites of the wastewater treatment plant in Bereza city, Brest region (Savarin,
Molosh, 2017). In 2018, 4 animals were caught on Lake Borkovshchina and its channels in the
Ushachsky District, Vitebsk Region. It should be noted that the Ushach group of lakes unites more
than 60 reservoirs with a total area of 75 km” connected by numerous and shallow channels and riv-
ers. Based on this, a wider distribution of the Mediterranean water shrew, primarily in the north of
the country, was hypothesised (Savarin, 2019).
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The purpose of the work is to describe
the new places of capture of N. anomalus
and express a point of view on the distribu-
tion and conservation of this species in the
region.

e

Material and methods

N

The studies were carried out in July
2019 near Vashkovo village of the Ushach-
sky district, Vitebsk region, near the com-
=y plex of interconnected lakes Borkovschina
&: — Dolzhina — Vechelye (Fig. 1), belong-
ing to the basin of the Zapadnaya Dvina
4, river. Lakes are of glacial origin (Koma-
£ rovsky, 2008).

SRy The general metric parameters of the
" lakes are large maximum (17.9-35.9 m) and
P .I'

average (5.8-18.5 m) depths, the absence of
islands, and elongation of basins in the
northeast direction. Summarized informa-
tion presented in Table 1. The lakes belong
+ | to the Ushach group, they are intercon-
—— nected by narrow (on average 3-4 m) and
" shallow (on average 0.4-0.5 m) channels,
the shores of which are densely overgrown
with woody-shrubby and grassy vegetation
(Fig. 2).

According to the complex of morphometric, hydrochemical and hydrobiological indicators, the
lakes belong to mesotrophic reservoirs. Total mineralization varies within the range of 217.5-
232.1 mg/L, water transparency is 3.3—4.0 m.

Fig. 1. Map of the study site (symbols are in the text).

Puc. 1. Kapra Micis 10CIiKeHb (TO3HAYCHHS B TEKCTI).

After rains, the water in the ducts quickly becomes turbid, the water level in them rises by
5-10 cm, the width of the duct increases by several meters. The speed of the flow of water also in-
creases, which leads to the washing off of broken branches from the shores and their flooding and
waterlogging.

Soil traps were used to catch shrews — PET bottles with a volume of 5-6 litres cut from above
(diameter up to 16 cm), filled up to 4/5 with water. In rainy weather, water was poured to half the
volume of the trap or less. Preservative agents were not poured into containers to prevent chemical
contamination and foreign odours. No grooves between traps were made. Containers were dug to a
distance of 5 m from each other, not further than 0.5-1.0 m from the shoreline, with maximum con-
servation of existing vegetation. Two traps were exposed in the southern part of Lake Dolzhina (for
20 trap-days), and five in the southern part of Lake Vechelye (45 trap-days) (Fig. 1, / and 2, respec-
tively). Traps were checked once a day, in the morning.

Table 1. Morphometric parameters of lakes (Vlasov et al., 2004)
Ta6muus 1. Mopdomerpuuni napamerpu o3ep (Biacos Ta iH., 2004)

Lake name Area, Maximum Average Length, Maximum Shoreline,
km 2 depth, m depth, m km width, km km

Borkovschina 0.16 21.8 5.8 0.76 0.3 2.33

Dolzhina 0.65 17.9 7.1 2.01 0.5 5.23

Vechelye 1.36 359 18.5 3.68 0.48 8.25
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Fig. 2. Reservoirs: a — Lake Borkovschina, » — duct of Lake Dolzhina, c— Lake Dolzhina, d — duct of Lake Ve-
chelye, e, f— shoreline of Lake Vechelye.

Puc. 2. BonoiiMu micust nocmipkeHHA: @ — 03. bopkoBmuHa, b — npotoka B 03. JJoBxuHi, ¢ — 03. JoBxuHi, d —
poToKa B 03. Bewenns, e, f— Oeperosa miHis 03. Beuemms.

Results and discussion

As a result of research, 3 juvenile individuals of N. anomalus were caught: 1 (male) on Lake
Dolzhina (geographical coordinates of the place of capture are 55°06°33.8"N, 28°36°03.1"E) and 2
(male and female) on Lake Vechelye (55°07°55.3"N, 28°36'38.6"E and 55°07°55.4"N,
28°36°37.2"E, distance between traps was 25 m). The shallow part of the littoral of the catch sites on
both lakes was intensely overgrown with almost one species of aquatic vegetation — common reed
(Phragmites communis) (Fig. 2, ¢, e). Moreover, suspended organic matter of ash-yellow colour (up
to 2 m wide) with a strong odour of hydrogen sulphide (H,S) accumulated on Lake Vechelye in the
shoreline zone (Fig. 2, f). Two individuals of N. anomalus were caught in this area.

We give a comparative description of the caught individuals’ external characters.

The belly is grey-smoky, the colour between the legs is grey with a sandy tint, neck is white-
grey (fig. 3, a). There is a dark spot around the anus which is characteristic for individuals of N. ano-
malus and occurs in populations with different frequencies (Michalak, 1983).
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Colouration of the back is brown-black, smoothly turning into a light colour on the belly
(Fig. 3, b). There is a grey-white spot around the eye, and not behind it (Fig. 3, ¢).

Of interest is the fact that we have caught individuals earlier in 2018 on Lake Borkovschina
(55°06718.5"N, 28°36'04.7"E) and its ducts (55°0620.9'N, 28°36°01.5"E) with two bright spots
(under the eye and beyond), as well as with a sharper transition in colour of the belly and back, pro-
nounced sandy colouration of the throat and middle part of the belly. The indicated morphological
differences between individuals caught in 2019 and 2018 confirm the well-known data on phenetic
variability of Neomys anomalus (Michalak, 1983).

In two individuals captured in 2019, the keel was noticeable only in the last third of the tail; in
one individual, it was not visually diagnosed.

Natatory setae on paws were sparse and short (Fig. 3, d).

The body weight and basic measurements of the individual did not differ significantly (Table 2).
The indicated metric data correspond to the data on the variability of external features of Neomys
anomalus individuals, including those caught in Ukraine (Abelentsev, 1967; Merzlikin, 1999).

In connection with the habitat in the lakes Borkovschina, Dolzhina and Vechelye of two species
of the shrew (Neomys anomalus and N. fodiens), we indicate some measurements of the skull (Ta-
ble 2), which are of great importance in the diagnosis of these sibling species (KryStufek at al., 2001;
Zidarova, 2015; Balciauskas at al., 2016).

Fig. 3. External features of Neomys anomalus (explanations in the text).

Puc. 3. Excrep'epHi ocobmuBocTi Neomys anomalus (TIOSSICHEHHS B TEKCTI).
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Table 2. Body and skull measurements of Neomys anomalus (lakes Dolzhina and Vechelye, 2019)
Ta6muus 2. [Tpomipu Tina ta yepena y ocobun Neomys anomalus (03. [Josxuna i Beuemns, 2019)

Measurements No. 1 No. 2 No. 3 Mean

External Body mass, g 7.14 8.03 7.95 7.71
Body length, mm 61.0 66.0 68.0 65.00
Tail length, mm 41.0 45.0 44.0 43.33
Tail length/ body length ratio 0.67 0.68 0.65 0.67
Foot length, mm 14.0 14.5 15.0 14.25

Cranial Condylobasal length 18.70 19.51 19.28 19.16
Cranial width 9.52 10.05 10.01 9.86
Interorbital breadth 3.97 4.10 4.04 4.04
Height of coronoid process 4.04 4.14 4.17 4.12

It should be noted that juvenile individuals of Neomys anomalus do not differ significantly from
adult individuals by measurements of the body and skull (Spitzenberger, 1980).

Analysis of the presented external and craniometrical features of the three shrews caught in the
Lakes Dolzhina and Vechelye allows stating that they belong to the same species — Neomys
anomalus Cabrera, 1907.

For all Mediterranean water shrews caught in 2018-2019 in the lakes Borkovshchina, Dolzhina
and Vechelye (n = 7) only one variant of 4 single-vertex (intermediate) teeth sizes ratio was re-
vealed — all teeth are relatively evenly reduced: 1 > 2 > 3 > 4 (Fig. 4). European water shrews
caught in the same reservoirs (n = 5) had two variants of tooth morphometry: 1 >2 > 3 > 4 (uniform
decrease) and 1 > 2 > 3 >> 4 (the 3rd tooth significantly larger than the 4th).

In addition, individuals of N. anomalus differed in the morphology of the upper Pm4 tooth: its
lateral edges were rounded without a pronounced (as in N. fodiens) pointed protrusion (Fig. 5).

Fig. 4. The ratio of the size of intermedi-
ate teeth of Neomys anomalus.

Puc. 4. CrniBBiiHOWEHHST PO3MIpiB MpPO-
MDKHHX 3y0iB y Neomys anomalus.

Fig. 5. Morphology of the upper Pm4 of Neomys anomalus (a) and Neomys fodiens (b)

Puc. 5. Mopdonorist Pm4 Bepxuboi menenu y Neomys anomalus (a) u Neomys fodiens (b)
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Fig. 6. External features of Neomys fodiens (explanations in the text).

Puc. 6. Excrep'epHi ocobnuBocTi Neomys fodiens (OSICHEHHS B TEKCTI).

[ARANRSLERRRRERRARRRRERRRN

Fig. 7. Typical edging around the anus of Neomys fodi-
ens.

Puc. 7. Tunosa okaHTOBKa aHaJIBHOIO OTBOPY Y Neomys
fodiens.

The following fact on the external variation of the water shrews requires a separate discussion.

On 12.07.2019 a female Neomys fodiens previously given birth was caught in Lake Dolzhina
(body mass — 12.82 g; body length — 73 mm; tail length — 61 mm; foot length — 17.5 mm; the
keel was all along the tail; condylobasal length — 21.5 mm; cranial width — 10.9 mm; interorbital
breadth — 4.64 mm; height of coronoid process — 4.98 mm). This individual (Fig. 6) was similar in
appearance to N. anomalus caught in 2019 (Fig. 3): grey-white high-raised colouration of the abdo-
men with a smooth transition to the back; dark solid spot around the anus (not in the form of an edg-
ing characteristic for N. fodiens, Fig. 7). The analysed case confirms that two species of the water
shrew living in the same body of water can have almost identical colouration. It should be clarified
that all individuals of N. anomalus caught in 2018-2019 did not have a pronounced red-brown col-
oration of the neck, often observed in individuals of N. fodiens from different regions of Belarus.

We consider important to create a photographic catalogue of variation of external and craniolo-
gical characters of the two water shrew species caught in Belarus.

In connection with the proven habitat of Neomys anomalus and N. fodiens in one lake, zoologi-
cal collections created on the basis of field studies in the Vitebsk and Minsk regions in recent years
should be reviewed. In our opinion, an analysis of pellets of nocturnal birds of prey inhabiting wet-
lands in the floodplains would be highly informative (Gryz at al., 2012). For trapping of water
shrews, it is advisable to use large diameter soil traps.

We assume that the capture of individuals of Neomys anomalus in recent years in various re-
gions of Belarus (Brest and Vitebsk regions) and in territories where economic activity is carried out
indicates the adaptive abilities of the species (including no fear of noise pollution, the ability to
move significantly). The common view on habitats of Neomys anomalus in Belarus, mainly in spe-
cially protected natural areas, requires revision. Apparently, the Mediterranean water shrew is more
widespread in Belarus than it is supposed.
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Conclusions

Thus, in 2018-2019 individuals of the Mediterranean water shrew were caught in three inter-
connected lakes Borkovschina — Dolzhina — Vechelye, the total length of which with the channels
is about 8 km. According to the results of the 2018 survey, the relative abundance of Neomys
anomalus on Lake Borkovshchina and its channels was 4 individuals / 100 trap-days, and according
to 2019 data on Lake Dolzhina and Lake Vechelye — 5.0 and 4.4 respectively. The findings allow to
suggest the stability of the local population. This is determined not only by the movement of indi-
viduals from one reservoir to another, but also by the overgrowing of riparian vegetation. One of the
factors contributing to this phenomenon is the reduction in flood water. Based on this, we believe
that N. anomalus may also inhabit other lakes of the Ushach group.

In our opinion, in order to maintain the species abundance, it is necessary, first of all, to pre-
serve the shoreline, riparian and aquatic vegetation in all lakes. It is advisable to include lakes into
the system of protected areas with the status of reserves.

The most important characters in the differentiation of the two water shrew species inhabiting
the same lakes were the following: body mass and main measurements, the length of the keel, the
presence of natatory seta on the legs, as well as the commonly used measurements of the skull
(condylobasal length, height of coronoid process and other). Morphology of the upper Pm4 of Neo-

mys anomalus and N. fodiens should be clarified in further studies.
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XXV TEPIOJIOT'TYHA IIKOJIA: PAYHA B YMOBAX I'NIOBAJIBHUX 3MIH
JOBKLJLJIS (ITIOJICHKHIM 3ATIOBIJTHUK, 2018)

BikTop IIapxomenko

Hayionanvna nayxoea cinecvkozocnooapcvka 6ionriomexa HAAH

XXV Theriological School: Fauna under Conditions of Global Environmental Changes (Polissia Reserve,
2018). — V. Parkhomenko. — A report on the XXV Theriological School-Seminar, which was held at the
Polissian Nature Reserve on 24-29 September 2018 on the topic "Fauna under Conditions of Global Environ-
mental Changes", is presented. The School was organised by the Ukrainian Theriological Society and the Polis-
sian Nature Reserve. Thirty one scientists from 21 institutions of Ukraine and Belarus took part in the event.
The School’s program included five thematic sessions (divided into 7 blocks), two workshops and three round-
tables. The reports of three PhD students, namely Z. Barkaszi, N. Brusentsova and Y. Zizda-Voynarovych, were
admitted at the conference as ready for the thesis defence. For the first time in the history of Theriological
Schools, the conference participants were given the opportunity to undergo a refresher course, which consisted
of four sections on the topic "Monitoring of wildlife at sites and territories of the Nature Reserve Fund". Ac-
cording to the tradition, the information fair and photo competition themed "Year of the Wolf in Ukraine" were
held at the end of the School. In addition, there were four field excursions around the Polissia Reserve. A reso-
Iution of 11 points was adopted, the decision to rename the journal "Proceedings of the Theological School" to
"Theriologia Ukrainica" was made, and changes in the composition of the editorial board and measures to be
taken to join the CrossRef system were approved. It was decided to organise the next Theriological School in
June 2019 at Khortytsia National Reserve (Zaporizhia region).
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Correspondence to: V.Parkhomenko; National Scientific Agricultural Library; Heroiv Oborony St. 10,
Kyiv, 03127 Ukraine; e-mail: komahytaptahy@ukr.net; orcid: 0000-0003-3206-3199

3araabHa indopmanin

Tema ma micuye npoeedenns. 24-29 Bepecus 2018 poky Ha 0a3i [lomickkoro 3amoBimgHUKa
(c. CenesiBka, JKuromupcrka 00s1acTh) BigOynacs 25 mkona-ceMiHap YKpaiHCbKOTO TE€PioJoriyHOro
toBapuctBa HAH VYkpainn 3a Tematukoio «®PayHa B yMOBax TJI00anbHUX 3MiH JOBKULILI». JlaHa
Tema Oyia 3ampornoHoBaHa Ha nomnepenHiit 24 Tepiomkoni B M. Oxeca (bapkaci, [Naiigam, 2019).
XXV Tepiomkosa criBnana 3 HU3KOW oBUIeiHUX naT: 25-pivusM Tepiowmkonu (1993); 20-piuusm
BuganHs «lIpani Tepionoriunoi mkonuy (1998) ta 15-piuusm caiity «Tepionoriuna mkomna» (2003).
Oxpim toro, y 2018 pori [Tomicbkuii 3aMOBITHUK CBATKYE CBOE S0-pivusl.

KondepeHuito npucesiueHo BUBYCHHIO 3MiH (payHH BHACHIJOK 3MIHM JOBKIJUISA Ta MiJABEICHHIO
MmiACyMKiB poOoTH Koy 3a 25 pokiB ii icHyBanHs (1993-2018). OpranizaTopamu TepiomIKOIN BH-
ctynuiu Irop 3aropoaniok (Ykpaincbke Tepiosoriune ToBapuctBo HAH Ykpainn) ta Cepriit Kuna
(ITomicekuii mpupoHuii 3anoBigHUK). KoHdepeHuis mpoiiia, Sk i B MONEpeaHl POKH y KOH]e-
PeHI-3aJTi aAMIHICTPaTUBHOTO KOPITYCY, a €KCKYPCil Ta MOJIBOBI 3aHATTS — Ha TepuTopii [lomiceko-
ro 3amoBigauka (3aropoaniok, IlIkeups, 2001; [Tapxomenko, 3aropoanok, 2012). YyacHuku mpo-
KUBAIU Y KOM(POPTAOEIbHUX FOCTHOBUX OyJIMHKAX Y COCHOBOMY Jiici Oijist p. bomoTHuLs.

Yuacnuxu. B xondepentiii npuitHsuin yuacts 31 HayKoBellb 3 pi3HUX obnacteld Ykpainu ta bi-
nopycii, aki npeacraeisiin 20 yctaHoB Ta opraHizauiii Ykpainu ta 1 Binopyci. 3okpema, 6 By3iB
(CymchKwmii nepskaBHUN TeJaroriaHui yHIBEpCUTET, XapKiBCHKUI HAalllOHANBHUH YHIBEPCUTET iMEHI
B. H. Kapasina, Jlep>xaBHa ekoJioriuHa akajemis Ykpainu, [IporoOuIpKkuii aep>kaBHUN Tenaroriy-
Hu#l yHiBepcuteT iMeHi I. @panka, JIbBIBCbKMII HallioHaNbHUN YHiBepcuTeT iMeHi IBana ®Dpamnka,
Y XKrOpoACHKUH HaIllOHAIBHUN yHIBEPCUTET), 1 HayKOBO-OCHiAHA ycTaHOBA (IHCTUTYT MOJEKyIsp-
Hoi Oiomorii i renerukn HAH VYkpainn), 8 ycranoB mpupomno-3anoBigaoro ¢ouay (Ilomicekmii
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MIPUPOJHUI 3aMOBiHUK, HAL[IOHANIBHI NPUPOAHI napku «CraoboxaHcbkuit» Ta «CBaTi ['opu», npu-
ponHi 3anoBinHUKN «Menobopu» Ta «PiBHEHChKMI), perioHambHUN NaHAmAadTHUN mapk «Mixpi-
YUHCBKHUI», OioctepHi 3amoBimHmku «YopHOMOpchkuit» Ta «Ackanis-HoBa»), 1 caniTapHo-
emijeMiosioriyaa ctaniis (YKpaiHChbKUA HAYKOBO-JIOCTIIHUM MPOTHYYMHUN 1HCTUTYT iM. . 1. Meu-
HUKOBA), akajeMiyHi ycrtaHoBu: 2 my3ei (HamioHanbHUil HayKOBO-IpUpPOIHUYMN My3ed, Myseit
npupoan XapKiBCHKOTO HamioHaJIbHOTO yHiBepcuteTy iM. B. H. Kapasina), 1 6i6mioreka (Hariona-
JhbHAa HayKoBa CiibchbKorocmojapcbka 0i0mioreka HAAH), 1 rpomanceke 00’emnanHs («baraay,
M. Typos, binopycs) Ta 1 3011 (OcBiTHs opranizauis «bepkolllko»).

Icmopuuni dani. Tepionoriuna mkosa B [loickkoMy 3aloOBIAHUKY TpoILIa BUeTBepTe. TpH
MOTIePEeIHI KON Malld HACTYIHI HOMEpH, TeMu, aaTH 1 3Bitu: IV «CcaBui y YepBoHiii kHu31» (20—
26.10.1997) (Baropoanmwok, Kuma, [Toxunpuepena, 1998); VII «Benuki xwxi ccaBli YKpaiHU Ta
npwiernux kpaim» (15-17.12.2000) (3aropoxntok, IIkBups, 2001); XVI «/lnHamika momyssimii Ta
xmkauTBoy» (26—31.10.2009) (ITapxomeHnko, 3aropoaHiok, 2012).

Emoénema ma nozomun wixonu-ceminapy. Eménemoro 2018 poky Ha 24-it Tepiomkomi o6paHo
BoBka (bBapkaci, [aiigam, 2019). 3romom, . 3aropoaniox BinHaiimor mamoHok Kpictinu 3ypio,
SIKUH cTaB emOseMoro 25 mkonu (puc. 1 e). llloxo norotuny — TpuBanuii yac BuOip OyB Mix GoTO
Cepris I'purop’esa ta Cepris JKnnu, npote Bperuri odpanoro neprmoro (puc. 1 e).

Cecii XXV Tepioaoriunoi mkoaun

BripomoBsx 40THPHOX IHIB y9aCHUKH KOH(EpeHIIii po3risaany nutanss «PayHa B yMOBax IJ10-
OanbpHUX 3MiH JOBKULI». [lepmmit Ta moctuit neHs koHbepenuii (24 ta 29.09) O6ynu npucssdeHi
3yCTpiui Ta po3’i3ay ydacHUKiB. JIOMOBiIi MPOBOAMIKMCS 3 BUKOPHCTAHHIM MYJIBTHUMEIIIHOTO ycTa-
TKYBaHHS Ta 3 TEHEPATOPOM, IO JajJ0 MOMJIMBICTh MPOBOJUTH 3aCiTaHHS HaBITh 13 BUMKHCHHM
LIEHTpali30BaHuM eJnekTpornocTadyaHusMm (puc. 1 d). Ilporpamy Tepiomkonu Oyjo BHOPSAKOBAHO
BiJITIOBITHO JIO 3as1BOK 1 B Hill BUJIICHO TaKi TeMaTHYHi cecii, MaiicTep-KiIacH Ta KpyrJii CTOJH:

1) icropis TepioJOTriYHMX AOCHIKEHb, TEPIOJIOTIYHUX LIKLI, TEPIOJOriYHMX BUAAHb, TEpio-
JIOT1YHMX KOJEKLIN Ta CyJacHHH CTaH IXHBOTO PO3BUTKY; 2) ICTOPUYHI 3MiHM (hayHH: aHTPOIOTEeHHI,
KJIIMaTHYHI Ta iHI GakTopyu Ta 1X Iis Ha CKiIaj] (hayHU Ta CTPYKTYpPY YTPYIOBAaHb Y PErioHAbHUX
BHUMipax; 3) MOJbOBI HaBYaHHS 3 OOJIKOM CCaBLiB Ha CTAaHAAPTHUX JIOBYMX JIIHIAX Ta MaplIpyTax i
30ip Matepiany ((hoTOIOKYMEHTANId, 3MINKU, PEIITKH); 4) MaliCTep-KIacH 3 MOHITOPUHTY Ta aHAJIi3y
3MiH (aynu 3acobamu I'IC; anamisy icTopudHHX 3MiH (ayHHU 3 OI[iHKAMHU MTOKA3HUKIB 3MiH; iJCHTH-
¢ikamii BUIiB 3a ciigaMu nepeOyBaHHs (BiJOUTKH, HOPH, MOCIIT) Ta 32 KiCTKOBHM MaTepialloM;
5) KpyTii CTOJIM 3 BEJACHHS 0a3 AaHUX 3 00MiKy (ayHH, BefeHHS (OTOOAHKIB 1 KOJNEKIiH, MUTaHHS
MTOBO/KCHHS 3 TBapHHAMM, Oe3IeKa IpH poOOTi y MOTEHIIHNX BOTHUIIAX 300HO31B, 30ip MPMKAT-
TEBUX JaHHUX. TaKoXK, 32 TPAIUIIEI0 TPOBEICHO MOJLOBI 3aHATTS, KOHKYPCH Ta iH(OpMAaIiiHwi
sspmapok. OkpiM Toro, Brepliie BigOyBcs Kypc MiABUIIEHHS KBami(ikarlii.

«3ycmpiu uepes pik» ma simanvna cecis. Ilicas TpUBaiIoi TOPOTH 1O 3aMOBITHUKA, YYACHUKH
BBeuepi Binkpwin XXV Tepiomkony. HalironoBHima ocoGuuBicTh i€l 3ycTpiui — BiACYTHICTb
CBITJIa, yepes 0 Beveps mpoiiia 3i ceiukamu. [Ipote, e nmire gomano arMmocdepHOCTi Ta yHika-
JBHOCTI 3yCTpivi, 1 y CIIOrazax y4acHHKIB 30eperiiocs 3 paaicTio. BiTaHHS yyacHHKIB pO3IOYaB JIU-
pexrop Ilomicekoro 3anoBigauka Cepriit XKuia 3 po3nosigsmu mpo ocobmusocti dayHu XKutomup-
cekoro Ilomccs. IIponorxuB npusiTanHs rojaosa Tepionoriunoi mxonu Irop 3aropoaHiok 3i crora-
Jnamu 3 MAHYJ01 OJIeChKOT TePiOIIKOJIH.

Ha HacTynHUii 1eHb KOH(EPEeHLi0 po3noyaiu A0noBial Bix oprromitery: C. XKuma Ta 1. 3aro-
POIHIOK PO3KPUIIM iCTOPit0 YKPaTHCHKOTO TEPioNOTiYHOTO ToBapucTBa Ta Tepiomkonu. [Tpogosxus
TEeMy icTOpii TEpiomIKiI 3 (QOTOOTISAAOM aBTOP IBOTro 3BiTy, B. IlapxomeHko, a Ha 3aBepIICHHS
3. Bapkaci aHOoHCYBaB I IPUCYTHIX OCHOBHI TEMH MOTOYHOI IIKOJIH, TOMOBiJI, MaiicTep Kiacu Ta
KPYTJIi CTOJH 1 IX pO3MOALT 32 JHAMH KOH(EpEeHIIii.

«Exocucmemu Ilenmpanvnozo Ilonicca ak micys npogedenns 25 mepiowkonuy 3 NONOBIIs-
mu C. XXumu ta O. benbebkoi npo 3mian exocucteM [lomices, mpoOiieMy BUCHXaHHS COCHOBUX Ha-
cajpkeHb B [loichkoMy 3aNOBITHUKY Ta IMOB’si3aHi 3MiHH B 010TI.
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Puc. 1. ITix gac 25 Tepiomkonn: @ — y4acHUKU KoH(epeHuii 6insg 6pamu [Momicekoro 3amoBianuka; b — Ha eKcKy-
peii, npucestueniit nobyTy nosmiutykie (60pTi); ¢ — Ha ekcKypeil no 3abonoueHiit Ainsuui 6ins p. bonotauus; d — 'y
KOH(pEpEeHI[-3aJIi IMiJ] 9ac CeCiHIX JOMOBIeH; e — mnam’sitHa Haknelika 3 poro Boka Bin Cepris ['purop’esa ta
embOnemoro 25 Tepiouikonu (BukoprcTano MamoHok Kpicrinu 3ypio); a—d — ¢oTo aBTOpa.

Fig. 1. During the 25 Theriological School: @ — participants near the gate of the Polissia Reserve; b — excursion on
the life of Poleshchuks (near the wild beehive); ¢ — tour to a wetland near the Bolotnitsa River; d — in the confer-
ence room during session reports; e — sticker with a photo of wolf from Serhiy Hrigoriev and the emblem of the 25
Teriological School (drawing by Christina Zurio); a—d — photo by the author.
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«/locnioscenns 3min mepiogpaynuy — nonosinaui 3. Cemonina, 1. banomina po3noBiiu mpo
3MiHU Ta icTopito TepiopayHu YopHozemHOro GiocdepHoro 3amoigHuka Ta LlenTpansHoro Iloic-
cs, a I. 3aropomHiok po3kpuB nuTaHHA «Uy>KOpimHI BUIM Ta JUHAMIKa iX apeaniB B YKpaiHi».

«Mikpoopzanizmu ma meapunuy: 1Bl TONOBIAI PO3KpWIM Il muTaHHA: «biobe3neka: ormsa
MPOBITHUX 300HO3iB, IOIIHUPEHUX B YKpaiHi, Ta 3aX0/I1 1HIUBIAyanbHOT O€3MEKH TOCTiAHUKIBY (J10-
noBigaui — O. [afimam Ta JI. CokoOBChKMIA; YKpaiHChKUH MPOTHYYMHUN 1HCTUTYT) Ta «3acoOm
KOMYyHiKauii Mikpooprani3mis 3 ccasusMu» (O. Kyxapenko; IMBI).

«llomouni oocniorycennsn» npencrapuam dotupu jonosigada (H. Cremyna, B. Cmaroms,
€. Cky0ak Ta lO. InproxiH), cepen SKUX HaWOLIbINY I[iKaBicTh BUKIMKana aomnoBiab 0. [nproxiHa
«AHTPONOTEHHUH BIUIMB Ha O10LIEHO3U AeAKHX pailoHiB LIeHTpanbHO-A3IHCHKOTO PETiOHy 1 POJb Y
X 30epeKeHHI OXOPOHHUX TEPUTOPIi Ha NpuKIaai 3amoBiHuKiB HypaTurcbkoro 1 Turposa 6ankay,
sika OyJia TOMOBHEHA [IKABUMH YKHUTTEBUMH PO3MOBIASIMH Ta 6aratbMa CBITJIHHAMHU.

Hogi imena 6 mepionocii. Yotnpu MOJIOINX HAYKOBIII BIiepie BijBinamu tepiomkony: O. Map-
KOBChKa (XapKiBCbKHH HamioHanbpHUI yHiBepcuteT), 3. bornmapenko (HIIII CrobGoxxaHcbkmii) Ta
1. Jo6puBoxa (3amoBigHuk MemoOopu). 3 mpencTaBlieHUX IOMOBiAel nepemoxieM craiga OxcaHa
MapkoBchKa, sika 3i0parna i BMiIo npe3eHTyBajga Oaratuii marepiain 3a temoro «CyuacHuii cTaH day-
HU MikpoMamaiii okouie HITIT I'ominbmaHChKi JIicH».

Mucepmauiiini 0ocnioscenns. Tpu 3 YOTUPHOX JIOTOBiIeH BU3HAHI yYaCHUKAMH TOTOBUMHU JI0
3axXuCTy, 30kpema — 3onrtaH bapkaci (HarioHanbHUE HAyKOBO-NIPUPOJIHUYHN My3€ei) 3 JTOTIOBIIIO
«Bunu-nBiiiHuku pony Sylvaemus B Yxpaincbkux Kapnarax», Haramis bpycennosa (HIIIT «Cro-
O0oxaHchkmii») «CimeiiHi ainsaku nucutli (Vulpes vulpes) ta 6opcyka (Meles meles) y HaripHux
niopoBax CnoboxaHmuan» Ta HOmis 3i3ga-BoitHapoBud «AyTeKONOTIYHI OCOONUBOCTI Sciurus
vulgaris B yMOBaX CHHAHTpOIIi3alii pOCIMHHOTO MOKpUBY YKpaiHcbkux Kapmar». OmHa mpams Tex
Oyna BigMiueHa Ha BUCOKOMY PiBHi, X0oua JOCIipkeHHs nuine posnovyanucs: Onbra Ltuk (JIbBiB-
ChbKHH HaIllOHAIBHUH yHiBepcuTeT iMeHi IBana ®panka) «[lomepenHi naHi J0 BUAOBOTO CKJIATY
mutonogionux rpusyHiB HIIIT JIHicTpOBChKUI KaHBHOH.

ITioguwennn keanigpixayii. Briepiie mpoBeeHO KypcH MiABHIIEHHS KBamiikariii, sSKi opraHi-
3yBasa KuiBchka eKoJIOTiYHA aKaJeMis 3a aKTUBHOTO crpusHHs Bomomumupa Tumenka. Tema Kyp-
cy — «MOHITOPUHT TBapUHHOTO CBITy Ha 00'ekTax i Teputopiax I13dy», ne BUANEHO Taki HiATEeMH:
1) 3acrocyBanns I'IC-texHOIOTH 11 MOHITOPHHTY TBapHHHOTO CBIiTY (momoBias H. bpy-cenmoroi
«MoxmuBocti ['IC Ta MOHITOPUHT (ayHu»); 2) AMHAMIKa O0I0PI3HOMAHITTSA: METOJWYHI MIIXOIH 10
eKCIpec-oLiHOK 3MiH perioHanbHUX (ayH (I. 3aropoaHok); 3) METOOU E€KOJIOTO-MPOCBITHUIIBKOT
pobotu B ycraHoBax I13® (A. Caraiinak 3 momnoBijto «IIpocBiTa Ha €KOJIOTIYHUX CTEXKKAaX B yCTa-
HOBax 1 Ha Tepuropisx [13® Ilomiccs: 3MiHM TaHamadTiB, O10TOIIB Ta TepiodayHu», psACHO 30ara-
YeHy yHIKaIbHUMU (hoTorpadismu); 4) TicO3HABYI acTIEKTH TEPIOIOTIYHUX HocHikeHb (B. Tumen-
k0). Bcim yuacHukam Tepionoriqnoi mKOIH B KiHII I[bOT0 KypCy OpraHizaTopamMH BHJAHO BiflOBi-
JHI cepTH(]IKaTH PO MiIBUIICHHS KBaTi(iKkaIii.

IHoaboBi 3aHATTS, MalicTep-KJIACH Ta KPYIJIi CTOJH

Ilonvosi 3anamma. 114 Tepionikona BUPI3HMIACSA 3HAYHOIO KiJIBKICTIO €KCKYPCIH MO TepUTOopii
3aI0BiTHUKA. YYaCHUKH BIPOMOBXK 4 €KCKypciil BiIBiAadM Pi3HI YACTHHU 3allOBiJHHKA 1 MO3HAHO-
MUWJIMCS 3 YHIKQJIBHAM CBITOM TBapWH Ta POCIMH ME30TPOPHHX Ta OJMITOTPOGHUX OOJIT i COCHOBUX
miciB (puc. 1 ¢). Exckypcii npoBenu npauiBHuku 3anopinnuka — Cepriii XKuna, Onbra beabcbka Ta
BixTop Bacunenko 3a akTuBHOTO cripusints Iropst 3aropoHioka.

Ha verBepTHii cHb BiIOyacs TpUBaja eKCKypcCis B ABOX BapiaHTax — 7- Ta 11-KkioMeTpoBuit
MapmpyT «UepBOHOIO J0POroIO» Ta OKOMMIAMHU MocHmoBoro 6o110Ta, 3a AKHM yYacHMKH O3Haio-
MUJIMCS 3 OCOOJIMBOCTSMH BU3HAYCHHS CIIJIB CCaBIliB, Cepell SKUX HAWIIKABIIIUM BUSBUBCS CIijI
puci (Lynx Iynx). Okpim Toro, C. )Kuna npoBiB JeTajdbHHI 1HCTPYKTaX PO BUTTS BOBKiB (Canis
lupus) Ta mpoaeMoHCTpyBaB 0coOIMBOCTI ciifiB Beamens (Ursus arctos). Takox yd4acHUKW O3Ha-
HoMmucst 3 IUISHKaMH HE3aKOHHOTO a00yBaHHS OypIITHHY, SIKi MalOTh 3HAYHHH HETaTHBHUM
BILUIMB HA 3aII0BIIHUK.
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Maiicmep xnacu. JlonatkoBo H. bpycenmosa po3nosina npo I'IC-texHoorii 1 3p0oduia maiic-
tep-knac «Beryn y QGIS». Takox B. ITapxomenko 3po6uB nomoBiap «JlaBHi 30050rivHI mpaii —
AKTYyaJIbHICTh X ONpaIfOBaHHS Ta METOJMKA CKaHyBaHHS 1 (hoTorpadyBaHH», 1€ PO3KPHB aKTyallb-
HICTh Ta 0COOJMBOCTI METOIMKH CKaHYBaHHS JaBHBOT JIITEPATYPH.

Kpyzni cmonu ma 062060penns. Yepes MEHIY KiJIbKICTh YYaCHUKIB, KPYTJIi CTOJIM HE PO3JILISI-
JIUCS Ha JIeKiJbKa rpym, sk Ha Tepiomkoii y 2009 poni (ITapxomenko, 3aropoaniok, 2012), a Oyiu
MPOBEICHI IS BCIX YYACHUKIB OTHOYACHO. 30KpeMa, MPOBEIEHO TpU Kpyrii cronu: «Haykosi my0-
nikanii: JJAK, CKOITYC, te3u, pestome» (3. bapkaci), «DyHKIiOHAJIbHA PAPUTETHICTh: HOBI IMiJIXO-
I 10 naBHix nmpooiiem» (1. 3aropomHiok Ta 3. bapkaci), «baraTopiuHi 3MiHH O10TH: TOCIIPKEHHS Ta
npoceita B [13®» (3. Cemronina). HaitOinpiny nikasicTe BukimKana nomnoBins 3. bapkaci «CydacHi
YSIBIICHHS TIPO HAYKOBY MyOJTiKaIlif0: BAMOTH 4acy».

TemaTnuni cecii Ta akuii

Domo3sim npo 24 wkony ma axuin «2018 Pix Boexa ¢ Ykpaini»n. Po3nouaro 1ei 010k
O. laiinarrem ta JI. COKOJIOBCHKMM 3i criorajamu Ta cBitiauHamu 3 Omechkoi Tepiomkonu. [Ipomo-
BxuB TeMatuky C. XKuma 3 mpeseHTaliero BUIAHb PO BOBKIB Ta OIJIS MOTOYHHUX TEPIOTIOTIYHUX
nociimkenb B [TomichkoMy 3aNIOBiTHUKY.

Jaui, 3a Tpaauiiero npoBeeHO HOTOKOHKYPC, TEMATHKA SIKOTO B IEH PiK MPUCBSIYCHA BOBKY Ta
1HIIMM XWKHM ccaBisiM poauHu Canidae. YuacHuku KoH(epeHIii Hamicnamu 26 ¢orto, ski Oynu
po3apyKoBaHi oprkoMiteToM y opmati 18%x21 cM 1 3MOHTOBaHI Ha BEJIMKOMY CTCHJI ITiJ] Ha3BOIO
«BoBk Ta iforo poxudi B 00’ektuBi» (puc. 2 b). OkpiM TOro, 6yno 3MOHTOBaHO NOOIpKy (HOoTO Bix
MpaIiBHUKIB MpHiiMarouoi ctopoHu — [lomicekoro 3amnoigHuka (mepeBaxxHo ¢oto Ceprist Kum).
B ocranHi#l 1eHb TEpIONIKOIN MPOBEACHO TOJIOCYBaHHS, B IKOMY B3sUIM y4acTh Bci mpucyTtHi. Crio-
YaTKy 3alpOIOHYBAJIMA TPH MapaMeTPH UL OL[IHKH CBITIUH — 300JI0T1YHY, XYAOXKHIO Ta TEXHIYHY
uiHHicTh. [IpoTe, 3 ocTaHHIM KpuTepieM 0araThboM BHABHUIIOCS MPOOJIEMAaTUYHO BHUSIBUTU TEPEMOXK-
151, TOMY HOTO BHKITIOUIIH.

Puc. 2. dorokoHKypc «XIKi ccaBLi»: a — aOCOMIOTHUI
nepemoxens Cepriif ['ammak 1 #oro cBiTiauHa 3 ¢oromnac-
TKH — BOBK Ha Oonorti (Canis lupus); b —cTeHn 3 CBIT-
JMHaMH (OTOKOHKYPCY; ¢ — IMEPEMOKElb 3a 300JI0Ti4-
HOI0 HoOMiHaliero — Muxaiino KomecHikos, nucensta
6isst Hopu (Vulpes vulpes).

Fig. 2. Photo Contest "Carnivorous Mammals": a — the
absolute winner is Sergey Hashchak and his photo from
the camera trap — wolf on a swamp (Canis lupus); b —
photo stand with photos of the competition; ¢ — winner
of the zoological nomination — Mikhail Kolesnikov, fox
cubs near the burrow (Vulpes vulpes).
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OTxe, 3a 300JIOTIYHUM MApaMeTPOM MepeMoxiieM BuOpanu Muxaiina KonecHikoBa 31 CBITIH-
HOIO JICEHST Oins HopH (puc. 2 ¢), Apyre Micie nocina ¢ororpagis Boska Cipka aBTopcTBa Cepris
Kumu. BponszoBum mpusepom cras Cepriif ['purop’eB 3 BMiHHAM JIOBUTH IIiKaBi MOMEHTH >KUTTS
TBapyH y 30011apKy, 30KpeMa — BHUTTS BOBYHIII. 32 XYJ0XKHBOIO [IHHICTIO 31 3HAYHUM BiJJPUBOM BiJ
iHmmx nmepemir Cepriit [amak — #ioro cBiTJIMHA BOBKa mocepesa 00J0Ta Bpasuja BCiX 1 oTpumaina
HalBuUILy OiHKY (puc. 2 a). JIpyre Miclie mocinu nucensta Muxaiina KonecHikoBa, sIKy y4YaCHHKH
o0palii TaKoK 3a 300JIOTTYHUM KputepieM. | Tpere micie nmocinu aBi Gpororpadii: Mukomau bopuce-
HKa Ta BapBapu LTbHHIIEKOT — 3 300pa)KeHHSMHE JTHCUIb. BCl CBITIMHN EPEeMOXKIIIB KOHKYPCY pO3-
MIIICHO HA CAlTi TEPIOIIKOJIH.

Inghopmayiiinuii apmapok. Y4aCHUKU O3HAHOMMIIUCS 3 BUAAHHAMU [10J1iCEKOTO 3amoBiHMKA,
30kpema C. Kunu npo Ilomicekuii 3amoBinHuK. 3rofoMm, I. 3aropogHIoK MpeACcTaBUB OCTaHHI TPU
Bumnycku xypHaiy «[Iparmi TepionorigHoi IKOIM» Ta TUTaHHU MOJAIBIINX BUAAHB, 30KpeMa Ipo TpH-
cBoerHs DOIL. Mix iHIIMME y9acHHUKaMHU BiIOYBCsI OOMiH €IEKTPOHHOIO JITEPAaTyPOIO 300JI0TT9HOT
TEMaTHKH Ta OOTOBOPEHHS HEIIOAaBHIX 300JI0TIYHUX KOH(EpeHIiH.

IinBenenus miacymkin

Ha 3aBeprranpHOMy 3acifiaHHi y9acHUKaMH yXBaJIeHa MOJsKa TUpekTopy llomickkoro 3amosif-
Huka C. J)Kwiti Ta KOJNEKTHBY IapKy, HacamIlepes HayKOBOMY BiJiily 3a BceOiuHe CHpPHSHHS B IPO-
BesieHH] 25 Tepiomkony, a TaKoXK eKCKypcCil 10 TphOX eTHorpagivHuX My3eiB, sKi pO3KpUIH MOOYT
Ta 3BHYai nojimykis. B. Bacuintoky 3a mpoBelieHHS €KCKypCiii Ta TeXHIYHE 3a0e3nedeHHs KoHdepe-
Hiii, O. Benbchkild 32 IPOBEACHHS HU3KKM €KCKYpPCIH M0 3alOBIJIHUKY Ta PI3HOMAHITHY JIOTIOMOTY
mig gac Tepiomkoiny, JI. Kob3ap 3a akTHBHY y4acTb B AUCKYCisIX Ta 00roBOpeHHi gomnosineil. Oxpe-
Ma moaska Iropio 3aropogHioky 3a 25-piuHy HiATOTOBKY Ta CHPHSHHS HPOBEACHHS MIKHAPOIHUX
HayKOBO-TPAKTHYHUX CeMiHapiB MUKy « TepioyioridyHa mKomiay.

TpuBanuil yac MpoBEICHHS TEPIOIIKOIN AA€ YHIKAJIbHY MOXIIHMBICTH MOJIOJOMY IMOKOIIHHIO
MEPEeHHATH JOCBI y TipodecioHaliB. 3a TpaJMIli€ro, B TIPoIeci 0OrOBOPEHb Ta MOJILOBUX €KCKYPCii
JOCBITYCHI YYACHUKU HABYAIOTH MOJOAIINX KOJET YChbOMY HEOOXITHOMY IUIS TEPioJIora — METO.IH-
Ii MPOBEAEHHS JIOCTIKEHb, BU3HAYCHHIO CCABIIiB, aHAi3y Ta ONPAIIOBAHHIO MaTepialy, TeXHili
(dotorpadyBaHHs, BelcHHIO 0a3 JaHWX, HAITMCAHHIO HAYKOBHX ITyOJIiKalliid, BMIHHIO POOUTH JOIIO-
Bii Tomo. ToOTo mikosia gae Bce HEOOXiHE AJIS TEpioiora, 1 1€ 3 POKY B PIK JIa€ MOXJIMBICTh Ha-
BUMTHCS HACTIILKY HCOOXITHUM HaBHYKaM, SIKi HE 3HANTH Hifg.

OO0roBopeHo npomno3uilii 1o Pesomromii (mpoekT i madaoH A GopMyBaHHS MPOIIO3UILiit Oy B
KOXHIi maniii) Ta 00paHo Miciie MpoBeACHHS HACTYMHOI TepiomKoan — ocTpiB XOpTHUIIS.

3aBepmmnacs koHpepeHiis XXV TepionoriuHuM OCHKETOM, a Ha HACTYITHHH JICHb BC1 Y4acHU-
KH PaHKOBMM aBTOOYCOM MOKHHYJH Wi 3anoBinHi micus. Chig qogaty, Mo YYacHUKH, SIKi 3yMHUHU-
mucs y Kuesi, 3 ininiatusu 1. 3aropogHioka, mpociyXaiy JISKIio PO TBAPUHHUH CBIT YKpaiHu, sika
BinOysacs y HanioHanbHOMY HayKOBO-TTPUPOTHIUUOMY MY3ei.

Pezomronia XXV Tepiosnoriunoi mkoan-ceminapy 2018

1. BuznaTtu nporpamy 25 Tepiofori4yHol HIKOJU-CeMIHApy BUKOHAHOIO, a POOOTY OPrKOMITETY OLli-
HUTH Ha BUCOKOMY DiBHi.

2. BusHaty, 110 OCHOBHA TeéMa LIKOJM PO3KPUTA; 3BEPHYTU YyBary KoJjer Ha HEOOXiAHICTh JIOCIIi-
JDKEHHS 3MiH €KOCHUCTEM Y 3B’SI3KY 3 INI00aNbHUMM 3MiHAMU JIOBKULIA Ta (ikcamii TaKUX 3MiH IMIJIs-
XOM HAKOIMMYCHHS MOCIITOBHUX PSJIIB IaHUX Ta X BHECEHHs y 0a3u gaHuX. l{e 0co0arBO CTOCY€ETh-
Cs1 TOCII/DKEHB Y 00’ €KTax MPUPOIHO-3aMOBIIHOr0 HOHTY.

3. MMigkpecnuty, Mo GopMyBaHHS MPUPOJHUX BOTHUIN 300HO3IB (30kpema, AUC) BUHHKaIOTh BHA-
CIIJIOK Hea0asoi yTruii3alii TpyiB AOMAIHIX TBAPHUH 3 NOPYLIEHHAM CaHITapHUX MPaBHUIL

4. BusHat epeKTUBHOIO POOOTY TEPIiOIIKOIN MO MONIMPEHHIO iH(popMalii PO AUKUX TBAPHUH Ta
BiJJ3HAYUTH MEPEMOXKIIB (POTOKOHKYPCY 32 HOMIHAIIISIMH «HaWKpammid 3oonorigauii» (M. Konec-
HikoB, C.Xwuma, C.I'purop’eB) Ta «Halikpaumii xynoxHiit kaapy» (C.lamak, M. KonecHikos,
M. bopucenko Ta B. npHuIbKA).
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5. BHU3HaTH TPOIYKTHUBHOI TEMATHYHY CECIIO 3 MEPIIOro 3a BCHO icTOpito TepiomKia miABHIICHHS
kBai(ikarii, mo Oyna opranizoBaHa y criBmpatli 3 Jlep>kaBHOIO €KOJIOTIYHOI0 akanemiero MiHnpu-
ponu Ykpainu. BusHatH, 1m0 y4acHHKH IIKOJHM YCIIIIHO MPOUIIIM KypcH i OTpHMAad BiAIIOBiTHI
CBIJIONTBA. 3a3HAYNTH, 10 Y MalOyTHEOMY CIIiJ] CIIPUSITH TPOJIOBKEHHIO TOJIOHUX KYPCIB.

6. BusHatu, mo aucepraniitai podoru tO. 3izna-Boitnaposuu, H. Bpycenmosoi Ta 3. bapkaci mpo-
WK YCHIIIHY anmpo0allito Ta peKOMEHIyBaTH 1X J0 3aXHUCTY.

7. BusHatu, mo Temu gomnosifel cecii «HoBi iMeHa B TepioJorii» € akTyaJlbHHUMH, IPEACTABIICHI
pe3yNIbTaTH BKa3ylOTh Ha MEPCIIEKTUBHICTh MPOJIOBKEHHS 1 MOTITHOICHHS IIUX JTOCIIIKEHb.

8. Big3HauuTH — MOTOYHI TEPIOJIOTIUHI AOCIIAXKEHHS MPOBOAITHCS MO BCil Mepexi 00’ exTiB 13D
Ha BHCOKOMY DiBHI, a X pe3yJIbTaTH € MOTYKHHUM BHECKOM Y TEPIOJIOTIYHY HayKy. A TaKOX, IO
KUTBKICTB JOCIIIKESHB 10 MiIKpOMaMaJIisiM 3MEHIITYEThCS MIOPIBHSIHO 3 MOMEPEIHIMU POKAMHU.

9. IlpocmyxaBuM JAOMOBiJII MPO CTaH ekocucTeM [loyichKOro 3amoBigHUKA (BUCHXAHHS COCHOBHX
JiciB Ta OOJIIT) BKA3aTH Ha HEOOXITHICTh MOJANBIIION0 BUBYCHHS [IMX MPOLIECIB Ta MOXJIMBUX Bapia-
HTiB ix mpunuHenHs. 1l{ono nopymenHs naHgmahTy BHACIIAOK HE3aKOHHOTO J10O0YBaHHS OypIITH-
Hy Ta MPOCKTYBaHHAM J0OYBaHHS OCPHIII0 HA TEPUTOPIi 3alIOBITHUKA — HATOJIOCUTH Ha ix abco-
JIOTHIM HE3aKOHHOCTI Ta 3HAYHIN KO YHIKATBHAM €KOCHCTEMAaM 3aIlOBITHUKA.

10. IepeitmenyBatu xypHan «lIpani Tepiomoriunoi mkomm» Ha «Theriologia Ukrainica», 3aTBep-
IUTH 3MIHU CKJIaJTy PEIKOJIETil Ta 3aX0q¥ ISl BXO/DKEHHS BUIaHHA B cuctemy CrossRef.

11. TlpwuitasaTy 3anpomeHHs 3a0Pi3bKOr0 YHIBEPCUTETY Ha MPOBEACHHS 26 TEPiOMIKOIN Ha OCTPOBI
Xopruiis. Bubpatu cHMBOJIOM HACTYITHOTO POKY CBHHIO THUKY (Sus scrofa).
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JAUKA TEPIO®AYHA B YMOBAX TPAHC®OPMOBAHUX JAHAIIA®TIB:
3BIT ITPO 26 TEPIOJIOT'TYHY HIKOJIY (XOPTHUILM, 2019)

Karepuna Oueperna’, Harasis JIe6exesa’, Mapis Io3uk’

ITnemumym 300n0¢2ii HAH Ykpainu (Kuis, Yxpaina),
2 . « . o« . . .
3anopizvkuil Hayionanvhull yHisepcumem (3anopiscocs, Yrpaina)

Wild Mammals in Transformed Landscapes: report on the 26th Theriological School (Khortytsia,
2019). — K. Ocheretna, N. Lebedieva, M. Polzyk. — The XXVI Theriological School ‘Wild Mammals in
Transformed Landscapes’ held on 17-21 June 2019 was organised by the National Museum of Natural History
NAS of Ukraine, Department of Forest Biology, Game Management and Ichthyology of Zaporizhzhia National
University, and the National Reserve ‘Khortytsia’. More than 37 zoologists representing 23 institutions of four
countries such as Ukraine, Belarus, Poland, and France took part in the conference. This School-Seminar con-
sisted of several thematic blocks: keynote session, thematic reports and discussions on the main topic, current
research and approbation of theses results, workshops and field studies, ‘Bat Night” event and photo contest
‘The Boar and Its Family in the Lens’. The program of the School was fully implemented. Workshops on col-
lecting and analysis of pellets and on in vivo study methods of bats revealed new species in the mammal fauna
of Khortytsia Island, in particular Mus spicilegus, Sylvaemus tauricus and Pipistrellus nathusii, and also con-
firmed the presence of a number of other species of shrews, bats and rodents. The Dnister Canyon National Na-
ture Park was chosen as the venue of the next Theriological School in autumn 2020. Also, the leadership of the
Theriological Society decided to hold an inter-school seminar "Mammals in Pellets of Birds of Prey" in autumn
or winter of 2019 in Kamianets-Podilskyi.
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Beryn

Tepionoriuna mkona-ceminap 2019 poky BinOymacs Ha ocTpoBi XopTuis (3amopi3bka o0iI.) i
Oyna mpoBeneHa CUIaMU NMPUPOJHUYHHUKIB 3aropi3bKOro HalioHAJIBHOTO YyHiBepcuteTy, Hamiona-
JIFHOTO HAayKOBO-TIprpoaHudoro myseto HAH Ykpainu tTa HartioHanbHOTO 3aMOBiTHUKA « XOPTHIISD».
Po6ora XXVI Tepiomkonu npoxoauia MPOTATOM 5 IHIB, 3 MOHeAiNKa 17 4epBHSA MO IT SATHHII
21 uepBHs 2019 poky. Huxue npeactaBieHo 3BIT PO poOOTY MIKOJIH Ta 11 pE30JIIOLIIO.

3azanvna ingpopmayin. XXVI Tepionoriyna mkona-ceminap Bigoymnacs 17-21 gepsus 2019 p.
Ha 0a3i biocranmii-npodimakTopito 3anopi3bKoro HaI[iOHAIBHOTO YHIBEPCUTETY Ha 0. XOPTHIIS.
OpranizaTopamu ko BUCTynmuian HamionansHuil HaykoBo-nmpuponuuunii myzet HAH VYxpainu,
kadenpa GioJorii Jricy, MECIMBCTBO3HABCTBA Ta ixTiosorii 3HY Ta HanioHansHMIA 3am0BiqHUK «XO-
pruisi». I'onoBHa Tema 1ikonn: «J{uka TepiodayHa B yMoBax TpaHCHOPMOBAHHX JIAaHAIIA(DTIBY.

ITporpama tepiomkonau Oyna BHOPSIKOBAHA BiIMOBITHO 0 3asBOK ii yuacHuKiB. Bunocunucs
Taki TEMH CECiif Ta KPYTJINX CTOIIB: 1) pOJIb CCABIIiB B OCTPiBHUX €KOCHUCTEMAX Ta EKOCUCTEMAX OCT-
piBHOTrO THILY; 2) 0COOTUBOCTI BINIMBY KOMUTHUX Ha POCIMHHI YrpyIOBaHHS; 3) cTpaTerii BIXKUBa-
HOCTI Ta afanTalii ccaBLiB y TpaHc(hOpMOBaHUX JaHTmadTax; 4) iHBa3UBHI BUAM iX MOMIUPEHHS Ta
IHTETpalis B eKoCHCTeMaX YKpaiHu; 5) B3a€MO3B’S3KH B CHCTEMI «Iapa3uT-Xa3siH» iHBa3HMBHUX
BUJIB, Tpodika ccaBliB; 6) MaiicTep-kiacu 3 OyTCTpen-aHali3y Ta BU3HAUYEHHS ONTHMAaJIbHOTO PO3-
Mipy BHOipKkH; 7) MaiicTep-KiIacH 3 AIarHOCTHKH OJIM3BKUX BUAIB 32 OCTEOJOTIYHUMH 3pa3kaMH Ta
JIEMOHCTpAITiifHI JIOBU Pi3HHUX IPYI CCaBIIIB.

INepmmnit 1 ocranHiit 1HI poboTH BinOyBanucs B Oyxisii Oionoriunoro gakymsrery 3HY, foro
LEHTPaIBbHIA KOH(pEpEHI-3alli Ta B MPHUMINICHHAX Kadeapu 010J0rii Jicy, MUCIMBCTBO3HABCTBA Ta
IXTI0JIOTIi, TPH OCHOBHI JHI — Ha OioctaHniii 3HY, B Mexkax Teputopii HarioHaapHOTo 3amoBiTHAKA
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«Xoptuusy. [porpama [lkonu BkIO4ana MHUPOKUI criekTp (GpopM aKTUBHOCTI, Yy T.4. JEKIiiHI 3a-
HATTS, JOTOBIiJI, JUCKYCii, MalicTep-KllacH, MOJbOBI 3aHITTS, KOHKYpCH Ta iH(pOpMaIiifHuil sipma-
pok. 3aramom cxema pobotu IlIkomu BimmoBimana BCiM THM CTaHAApTaM, SKi yIPOJOBXK OCTaHHIX
npuHaiiMHi 10—15 poKiB pO3BHBAIOTECSI Ta BiITBOPIOIOTECS 3aBISIKH ii opraizaropy 1. 3aropomHioky
Ta oro coparaukam 3 Panu Tepiomkonu (3aroponuiok, 1999; Cobonesa, 2017).

Ha emb6xemi Tepiommkonn-2019 300pakeHO CBHHIO TUKY, Sus Scrofd, BEKTOPHHI PUCYHOK SKOT
HiATOTOBIEHO opraHizatopoM 26 mkonau Hatamieto JlebeneBoro (puc. 1). Bubip 00’exra ms noro-
tuny 26 Tepiomkonu Biamosigas oopanomy Pajoro [Ikomu Bumy-cumBoiy 2019 poky.

Yuacnuku. 3aranom B poOOTi KON B3sIM yuacThk 37 kojer (0e3 BpaxyBaHHS 3alpoIlIEHUX Ha
BCTYIIHY CECiI0 CIIBPOOITHHUKIB YHIBEPCUTETY Ta (PaKyJIbTETy Ta JOIYUCHHX JIO MiATOTOBKH 3i0paH-
Hs CHIBpOOITHUKIB Kadeapu 0610J10Tii JTicy, MICIHBCTBO3HABCTBA Ta ixTionorii 3HY), ski npexcras-
JsuM 23 yCcTaHOBY Ta OpraHizallii 4oTUpbox KpaiH — Ykpainu (18 ycranoB), binopyci (2 yctaHoBHM),
Honpmii (2 ycranosu) ta @panii (1 ycranosa). Cepex HUX — HPUPOIOOXOPOoHHI ycranoBH (Cito-
ooxancekuii HIIII, T13 Meno6opu, HIIIT Cesati 'opu, 3oonapk M. ITosnans, I13 «/IHimpoBCchKO-
Opinscekuity, HanioHansHUi 3anoBigHuk «Xoptuusy, KuiBcbkuii 300mapk, JepkaBHa eKoIoridHa
iHCcTeKIis y JIHIMpomeTpoBChKil 001.), akaneMivHi yctaHoBu (HopHOMOpChkHi OiochepHuit 3amo-
BiHUK, HarioHapHUI HAyKOBO-NIPUPOIHUYHHN My3el, [HCTUTYT snepHux mociimkens HAHY, Ha-
YKOBO-TIPaKTHYHUK IeHTp mo Oiopecypcam HAH bBinopyci, [HCTUTYT CHCTEMaTHKH Ta €BOJIOIIT
tBapuH I1AH); ocBiTHI yctanoBHu (3amopi3pKkuii HaniOHATBHUI yHiBepcUTeT, [IHIIPOBCHKHUN HalioHA-
npHHAN yHiBepcHuTeT iM. Onecs ['oHuapa, Y>KropoJChKUil HaIlloHabHUN yHIBepcuTeT, HamioHanbHui
JCOTEeXHIYHNHN YHiBepcHTET YKpainu, ['oMenbchbkuil nepxxapHuUid yHiBepcuteT iM. . Cropunm, [ep-
YKaBHaA EKOJIOT1uHa akajeMis YKpainu, YHiBepcuteT Monmnenbe, JIbBiBchbka obmacna MAH, XapkiBch-
K1 HalliOHAJBHUH Neqaroriynuii yHiBepcureT, OcBiTHS opranizaris «bepkolllko»).

BirtansHa cecist BinOymnacst y koHpepeH-3a1i bionoriunoro ¢akynsrery 3HY. Ha Hiit BucTynmmm
npopekTop 3 HaykoBoi podotu 3HY mpod. I'ennaniit Bacmisuyk, nexan 0iojoriyHoro ¢haxyiabTeTy
npod. Jlroqmuna OMessiHIMK Ta 3aBixyBad npuitMarodoi kadenpu npod. Banepiit Jlomuiu. 3 mormo-
BIJJII0 TIPO icTOpito, TpaAMIii Ta iHiriaTuBu TepiosoriyHoi MIKOIM BUCTYNUB ii iHIMIaTOp Ta Kepis-
Huk Irop 3aropomntok; Cepriii KozonaBos (HamionanpHuii 3amoBiTHUK «XOpPTHUIA») 3pOOHB JIOTIO-
BiJIb TIPO TBAPMHHUH CBIT XOPTHII 1 IpeacTaBuB GoToBUCTABKY «IIpupoma XopTHii».

Cecilina yacTHHA: JIeKIii Ta JomoBixi

Ocnoséna mema wixonu. Tema mkonu «/{uka TepiodayHa B yMOBax TpaHC(OPMOBAHUX JIAHA-
madTiB» Oyja po3KpHUTa y JOMOBIIAX, SKI MPO3BYYAH Ha PI3HUX CECISX SK BCTYIHIN, TaK 1 B ceCisX
3 MiABHIICHH KBadidikamii Ta anmpodanisax pe3ybTaTiB AUCEPTALIHHUX JOCTIDKEHb. 3 OISy Ha IIe
PO3TIISIHYTO SIK BXIUBY 3aaady aist 00’ extiB [13® ¢opMmyBaHHS OHOBICHHX JaHUX IIPO CKIIAJ Tepi-
odaynu Ta BrpoBakeHHs [ IC-MeTOAMK JTsi MOHITOPUHTY PI3HUX IPYI CCaBIIiB.

JlomoBizi y4acHUKIB BinOyBasluCs IOJHS B paHKOBY a00 1MoobigHIO cecii B KoHpepeHI-3ami 6i-
octaHIil (puc. 2), SKuid opraHizaTopu 001aHAIM HEOOXITHUM MYyJIbTUMEIIHHIUM yCTaTKyBaHHSM, a
MOPYY 32U B XOJII — MicCIle U PErySIPHUX KaBa-OpeiKkiB, ne OyIo Takok 3MOHTOBAHO CTEHI 3 33
CBITSIMHAMH (POTOKOHKYpCY «CBuUHS Ta 11 poaudi B 00 €KTUBI». BasknnBo BIAMITHTH BUCOKY YacCTKy
JIOTIOBIZIeH, III0 TTOB’A3aHi 3 OCHOBHOIO TEMOIO IIKOJHM — XHUTTS CCaBIliB y (pparMeHTOBAaHOMY IIPOC-
TOp1 MiJ CYTTEBUM BIJIMBOM Pi3HOMAHITHUX aHTPOIOT€HHUX YMHHUKIB.

gax TPAHC G, . <
° P, XXVI TepionorivyHa wkona
@0 [\ ; 61-6 s
m§ =g 1 a/J % ocTpis XopTuus Puc. 1. Jlorotun Ta mam’siTHa Ha-
8 ( o 3 o Kielika 26 Tepiomkonn  (ocTpiB
2 Q-) 5 Xopruus, 17-21.06.2019).
E ( { (.\ ( ﬁ-’ Fig. 1. The logo and a memorable
% | / & sticker of the 26 Theriological

School (Khortytsia Island, 17—
21.06.2019).

XXVI Tepionoriyna wkona
XopTtuus 17-21.06.2019
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OxpeMuM OJIOKOM BHIULIIOTHCS POOOTH 3 TEHETHYHOIO aHAII3Y TOIMYIISIIA TBApUH MPEICTaB-
neHux y gonosingx K. Fomens (3y6pu), O. lnaka (kaxanun) ta I. 3aroponHioka (HEMHIIOBUI TPH-
3yHH). JIOTIOBiZli TOPKAIOTBCS aKTyadbHHX MPOOJIEM BUKIMKAHHUX 130JAIISAMU MOMYJISIIIA CCaBIIiB, a
TaKO’X T1OpHIN3allii BUIIB HA MEKaMU apealliB.

[TeBHa KiJBKICTh poOIT Oyia IpUCBAYCHA IpoOIeMaM BU3HAYCHHS OJMM3bKKMX BUAIB. Tomat [To-
CTaBa IMPEICTaBHB IIPE3CHTAIIIIO PO BU3HAYCHHS BUIIB Ka)KaHIB 32 JOIIOMOTOI0 KiCTKOBOT'O Matepi-
aiy, mio Aa€ 3Mory ineHTu(iKyBaTH HaBiTh BUKOIMHI peITKU. A. CaBapiH y CBOi JOMOBii TO3HAYUB
po0JIeMy KpaHIONOTIYHOT ineHTHdiKamii MOPQOIOTIYHO CXOXKUX BUIIB 3eMIICPHHOK. Y BHCTYII
1. 3aropoxHioka migHATa MpoOIIeMa ITYYHOTO TAEMYBaHHS BH3HAHHSI OKPEMHX BHUIIIB CCaBIIB, KO-
JIU IXHI MOMyJIsIii, Oyy4r BHOKPEMIICHHMHU 3i CKIIaNy «4€PBOHOKHIKHHXY, BTPA4alOTh TAKHI CTa-
TyC, OCKUTbKH ()OPMAITBHO CTAIOTh IHITUMHA HOMiHAJTbHUMHU BUIaMHU.

Iiosuwienna keanighikayii. lxona cama o co6i € mMigBUILEHHAM KBadidikamii i ue i € ii 3aca-
JHUYOFO 3a/1a4ero, mpote 3 25 lkonu 110 3a7ady My peatizyeMo TaKoX CIIIBHO 3 JlepkaBHOIO eKo-
JIOTIYHOIO aKaJIeMi€l0 MiCIATUIIIOMHOT OcBiTH. CremiaabHO i IO i7Ief0 OyJI0 MiIrOTOBIICHO JICK-
LiitHKi 6JI0K, KU BKJIIOUAB SIK OpPraHi3alilo CUCTEMH MOHITOPHHIY MiKpoTepiogayHH MelIeTKOBUM
METO/OM, TaK 1 JIeKHii po MexaHi3MH (opMyBaHHsI Ta MiATPHUMAHHS BHCOKOTO piBHS Oiopi3HOMa-
HITTS, CHCTEMY 3aXOJiB MIOJI0 OOMEXEHHS MOPYIIeHh MPUPOJOOXOPOHHOTO 3aKOHOJABCTBA,
Cy0’€KTaMHU TOCIIONAPCHKOI TisUTBHOCTI, 30KkpeMa i Ha Teputopisx 113D, miacyMKun TaKCOHOMIYHHX
PeBi3iil HeMHUITOBUANX TPHU3YHIB, BUSABJICHHS 3aKOHOMIPHOCTEH B CHCTEMi Iapa3uT-Xa3siiH iHBA3UB-
HOTO BHJTy, aHAJIi3 TEHETHYHOI PI3HOMAHITHOCTI PiIKICHUX BHIIIB HA NPUKIai 3yopa, ¢inoreorpadi-
YHI TOCIIKEHHs KaKaHiB Ta iHmn. BeiM yuacHukam Bin ycraHoB I13® Oyne BumaHo cepTudikaTh
Bix AEA ta YTT. [linTpuMaty noaanblinii po3BUTOK MOAIOHUX CECili Ta 11et0 CIIPUSIHHS KOJeram y
MiJBUINECHH] 1XHBOT KBamidikamii. Cecis BigOynacs 3aBISKH aKTHBHOCTI OPTrKOMITETY Ta KOJer 3
JEA Bonoaumupa Tumenka ta Aninu ['puropesko.

IHoaboBi 3aHATTS, MalicTep-KIaCH, KPYIJIi CTOJIH

Ilonvosi 3anammsa ma maiicmep-xkaacu. IIpoBeieHO TpU BUXOM HA Pi3HI JAUISHKHA OCTPOBa, B
TOMY YHCII OJJHA OTVISAIOBA SKCKYpCis, OJJHa JOBrOTPHBANA KCKYPCis 3 MapUIPyTHHUMHU OOJIiKaMH,
BKJIFOYHO 31 CTETIOBUMH JIUISTHKAMH OeperoBoi JiHii, JicaMu Ta JaMOamu, Ta Hi4HI OOJiKK Ka)XaHiB y
3aIuTaBHil yacTHHI 0. XOPTHUII HA HOTO BHYTPINIHIX 03epax. YIIPOIOBXK MOJIHOBUX 3aHITh HA EKCKY-
pcifiHoMy MapripyTi ydacHuku 11Ikoyim 0cBOIIM OCOOIMBOCTI MapHIpyTHOTO OONIKY KOIMHMTHUX Ta
CHiJIB TXHBOT JKUTTEHISUIBHOCTI (TIOCIII, JIE)KAHKN) Ta TPU3YHIB-3eMJIEPHiB (CIIMAaKOBHHN).

B mexax cagubu BHSBICHO Ta JOCHTIIKEHO MICI MPHCAJ ByXaTUX COB, IPOBEACHO 30MpaHHS
Ta BUJIYYEHHS KICTKOBHX PELUTOK APiOHUX CCaBLIB 3 IEJIETOK COB 3 METOI BU3HAUYEHHS BUAOBOTO
CKJIaJly Ta BiTHOCHOI YMCEIbHOCTI BUIB-kepTB. [IpoBeieHo po30ip MeneTok 3 JeMOHCTPAIIEr 3pa3-
kiB uepe3 USB-MikpockoIl Ta iX BU3HAUEHHS JI0 PIBHS POJIIB Ta BHJIIB (BHSABJICHO J[BA BHJIU TPU3YHIB,
sIKi goTenep He Oy BiaMideHi Ha 0. XOPTHIIS, 30KpeMa — MHIIIA KypraHIeBa Ta MUIIAK dKOBTOTO-
pimii). Takox Ha BEUiIpHIX 3aHATTSIX YYaCHUKHU IIKOJIH MalId MOXIIMBICTh 03HAOMHUTHCS 3 METOIU-
KaMHU TIOIIYKY Ka)KaHiB 3 BUKOPHCTaHHSM YIIBTPa3ByKOBOTO AeTeKTopa (y BuKoHaHHI B. Tumienka ta
O. llInaka) Ta 03HAHOMUTHCS 3 TEXHIKOIO BHOOPY MICIb sl TAaBYTHHHUX TCHET Ta IX €KCIIOHYBaHHS
(3ansarts Big A. Jlapuenko ta T. ITocrasu) (puc. 3). [IpogeMOHCTPOBaHO MOXKIIMBOCTI BUKOPHCTaHHS
[U-nmeTekTopa Ui BUSIBIICHHS TBapWH B CYTIHKax Ta TEeMpsiBi (Y BUKOHAHHI IOJIbCHKUAX KOJIET
A. Mapxesku Ta T. [ToctaBm). Ilix yac 3aHATE po3’siCHEHO 3acamu Oe3neky Mpu poOOTi 3 TBapUHA-
MU — SIK JJIsl TBapHH, Tak 1 Ajs pochigHuka. HaromomeHo Ha moTpe6i po3BUTKY NMPHKUTTEBUX Ta
JUCTAHIIHHIX METOIB JJIs1 OTPHUMAaHHS BEJIHMKOI KITLKOCTI MaTepiay 0e3 BUIYYCHHS TBAPUH 3 MPH-
PO, MO 0COOTUBO e(heKTUBHO TIPpH PoOOTI Ha 06 ekTax 13D (puc. 4).

3arajoM 3a MiJCyMKaMH IIMX 3aHSATh BCTAHOBJICHO MPUCYTHICTh 6 BHUIIB BEIHUKO- Ta CEPEAHBO-
PO3MIPHHUX CCaBIIiB, SKI MOXYTh OyTH iIcHTH(])IKOBaHI 3a CIiJaMH JKATTEMISIBHOCT (CBHHS JTUKA,
capHa €BpOIEHCHKa, JIMCUIIS 3BUYaifHa, OOPCYK €BPOMNEHCHKUMA, 3a€b Cipuil, CIiMaKk MOAITBCHKUI).
3a miacyMkamMu o0JiKiB Ha MaiicTep-KiacaXx BCTAHOBJICHO MIPUCYTHICTE 5 BHJIIB APIOHUX CCaBIB IIpH
aHaJTi31 MeNeToK (MHIa KypraHIleBa, MUIIIAKH JTICOBHI Ta KOBTOTPY/IHM, MOJIIBKA JIyyHa, 01103y0OKa
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Maja) Ta 5 BUJIIB KaXKaHiB (HIYHUIL JO31pHA, HETOMHUPI JIICOBUH Ta MirMel, HIYHUIIS BOJISTHA, TIepray
mi3Hii). OTpuMaHi 1aHi pEeKOMEHJOBaHO BpaxyBaTH y MEPeIiKy cCaBIliB X OPTHIIi.

Kpyzni cmonu ma ouckycii. «IIpo ¢y sKATTENISIIBHOCTI Ta BIIOUTKIB J1am», TUCKYCis 3a M-
cymkamu jpomoBini ['amman 3amopokHoi mpo ¢orobank momiOHMX 300pa’keHb, PEKOMEHAYBAaTH iM
PO3BUHYTH If0 ijiet0 y (opMi CydacHHUX IHTEpPHET-KOH(EpEHI Ta caiiTax, BUKJIAAAI0UN KIHOYOBY
iH(pOpMAIlifo Ha CalTi IXHBOI YCTaHOBH. 3allPOIIOHOBAHO PO3BUBATHU BiIIOBIIHI CTOPIHKH Ha BeO-
pecypcax ToBapuctBa. ¥ mpojosxeHHs nonosiai O. lnaka mpo ¢inoreorpadito kaxkaHiB Ta 0M0-
Bixmi K. ['oMesst 0OroBopeHO TeXHIKY B3ATTS, 30epiraHHs Ta NMEPBHHHOT 00pOOKH MpoO AJIs MOAaIh-
moro ananizy mocmigoBrocted JJHK. Ilicns momosimi T. [ToctaBu Ta A. MapxeBKd 0OrOBOPEHO
noTpedu i mepeBaru po3BUTKY JUCTAHIIHHUX METO/IB Ta iHIIUX MPUKUTTEBUX METOJIIB TOCIIIKEH-
HS ccaBIliB (HacamIepes KaKaHW, BOBYKHM Ta JpiOHI Xwki). 3a mijicyMKaMH MOJBOBHX OOJIiKiB, po3-
0opy MeneTok Ta 00JiKiB 3 Y 3-1eTeKTOpaMu 0OrOBOPEHO YTOUHEHHS CITUCKY CCaBIiB XOPTHIIL.

YpomoBxk poOOTH IIKOIHM BaXKIWBI JAUCKYCIl BUKIMKAIM OKpPEMi TEMH CECIHHHX JOMOBiJEH.
Byno migHATO MHTaHHS B3a€EMOBIIHOCHH BIHCHKOBHX Ta JAHMKOI mpupoan. Jomosiae €. Ckybaka Ha-
Jlaja MeBHY iH(opMaIlio npo 3MiHM, o BigOynucs y tepiodayni HIIIT «Cssti I'opu», Teputopis
sxoro notpanuia J0 30Hd ATO. YV monogini 3. CenroHiHOT Mo3HaUeHa mpodiemMa 00CTpily TEpUTO-
pi#i [1I3® XepcoHCchKoi 00II. il Yac BIHCHKOBHUX HaB4aHb. OcOOJMBOT TypOOTH BUKIIMKAE TOW (DaKT,
10 IpupojHa (JIopa y BUpBaX BiJl CHAPS/IIB HE BITHOBIIOETHCS HABITh Yepe3 0arato pokis.

TemaTnuHi cecii Ta akmii

Inghopmayitinuii apmapox. T1oNbCHKI KOJIETH MPE3CHTYBAIN KOMILIEKT (OTOATLOOMIB Ta iH(O-
pMaIifHUX BHIaHb MPO MApPKH KpaioOpa3oBi miBaeHHOI [lonbli, sKi MeperaHo HaliOHAJILHOMY
3anoBiqHUKY «XopTtuus», YIIOK nmepesaB KOMIUIEKT OYKJIETiB MpO MOTPeOM OXOPOHH KakaHIB B
JICOBHX €KOCHCTEMaX, B pO3JaTKOBUX MaTepianax OyJid CTOPIHKH PO CCaBIIiB 0. XOPTHIIS, AKi OYIIH
YTOYHEH1 B Mpoleci poOOTH IIKOIM Ta CIIMCKH 4Y>KOPiTHUX BHIIB ccaBlLiB YkpaiHu. Pekomennosa-
HO po3iciaTH CIMUCOK Ui OTPUMAaHHS MPOMO3HLIN 1100 HOTO 3MiH Ta HEOOXITHO iAeHTU(IKYBaTH
BHIM 3a CTaTyCOM eKCIaHCil 4 iHBasii. IIpe3eHTarist caiiTy mIKOJIHM Ta OCTAaHHBOTO TOMY BHIAHHS
«IIpaui Tepiomxkonm» (16 Bumyck). I[1onbChKi KOJNETH MPE3EHTYBaIM JBa BUITYCKU CIELiaJbHOTO
BUJAHHS NpO XoBpaxiB llosbImi, KoJery 3 3amoBifHUKA «XOPTHLS» MPE3CHTYBAIN EICKTPOHHHUN
KOMIUICKT BHJIaHb TIPO MPUPOAY 0. XOpTHLlA. bynn mpencTaBiieHi iHII BUIAHHS, B TOMY YHCII XKYp-
HaJM, OYKJIeTH Ta 30ipHHKH, a TaK caMo caiiTh Ta iHpopMaIlist po BU3HAYHI KOH(PEPESHIIi.

Hogi imena ma anpobauii oucepmauiii. 3-noMix JrojIeH, SKi Briepiie Opajiu ydactb B KOH(e-
peHtisx TepioloriYyHOTo TOBAPHCTBA BIMIUEHO JIOMOBIJII Ta BiJIbHE BOJIOJIHHS MaTepialioM KOJIeT i3
3anopixoka (Mapisa [lonsuk), dninpoBcko-Opinbebkoro 3anoBignuka (Karepuna AHzapyceBuu Ta
lanuna 3amopoxHa), Yxropojackkoro yHiBepcutery (Karepuna OueperHa). OcobauBo iHTEpEC BU-
KIKaia JgomoBiae Mapii [Toisuk mpo 0coOIMBOCTI PO3MOAITY KOMUTHUX 0. buprouwii y 38°s13Ky 3
POCITMHHHUM MOKPUBOM Ta PO3MIILEHHAM JpKepen Boau. PexoMeHa0BaHO OImyOiiKyBaTH MaTepiaiu
Ii€l TOMOBiAI B mparsix ToBapucTaa. Ilicns toro sk Illkona ctama 30upaTi crary KUIbKICTh Y4aCHH-
kiB Ha piBHI 30—40 ocib, mpoBoauTH OKpeMi cecii «HoBi iMeHa» cTaio HeeeKTHBHUM, TOMY JOIIO-
Bi/Ii HOBAYKiB PO3HOCSTHLCS IO BIAMOBIIHUX TEMAaTHYHUX CECisX. 3a miJicyMKaMu cecii 3 ampooarii
JUCEpTALiMHUX JTOCTiKEHb BIAMITUTH SK BHCOKO 1H(QOPMATHBHI 1 3aKiHUEHI MOBHOIIIHHI JIOCTIi-
JokeHHs npani 3ontana bapkaci, Hatanii bpycenmosoi ta Iropst 3aropoHioka.

Pix Ceuni 2019 ¢ Ykpaini. Beaxatu nyxe epekTuBHOIO (POpPMOIO MPOBEIACHHS POKIB 3BIpAT
Tpiamy 3 iHGOpPMAIIfHOT CTOPIHKK HA CalTi TOBAPHCTBA MPO MOTOYHUH PiK, PO3TATKOBUI MaTepial
JUTS YYACHHUKIB TIIKOJIM 3 METOI0 MPOBEACHHS iH(popMaIiitHux koMmaHii 31 3MI Ta GoTokoHKypCy.
Hporopiuauii potokoHkypc «CBUHSA Ta ii poanyi B 00 €KTUBI» BKJIO4aB 33 cBiT/IMHM Bix 13 Kouer,
SIK1 OI[IHFOBAJIUCS 3a JTBOMa HOMiHaIisMu: «CBUHM» Ta «IHII KomuTHI». [IpoBeneHo 3akpuTe ToIo-
CyBaHHJA BCix yuacHUKIB LlIkonu 3 BusHaueHHsM [-I1I micip y koxHil 3 HoMiHamii. [TepemMoxissMu
ctanu: Cepriit Kozonasos (I miciie B HomiHawii «@oTo cBUHI») 3a poTo kabana Ta Terana Typeiich-
ka (I micue B HomiHaLii «DPoTO IHIIMX KOMUTHUX») 32 (oTo naHeHatu (puc. 5). Li ¢poro Oyne pos-
MIIICHO Ha OOKJIaIMHKaX HaHOMmkunx BUnyckiB Theriologia Ukrainica.
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Puc. 2. Ha cecisix 26 Tepiomikoan: JiBOpyY — [IONOBiAb Ginopyckkoro xipomreposora Omnekcis Ilmaka, mpaso-
py4 — y4acHHKH cecii B koHdepeni-3ami 6ioctanuii 3HY. ®oro 1. 3aropoaHroka.

Fig. 2. On sessions of the 26 Theriological School: left — a report by the Belarusian chiropterologist Oleksiy Shpak,
right — participants of the session in the conference hall of ZNU Biostation. Photo by 1. Zagorodniuk.

Puc. 3. YyacHuku 26 TepiomKkoan: JiBopyd — rpymna xiponreposoriB norouHoi [lkomu (dpoto H. Jlebeneoi), mpa-
BOpYY — Ha IoJIboBOMY Kiaci 3 CBiTitanoro Oxpimenko (¢oro 1. 3aroponnioka).

Fig. 3. Participants of the 26 Theriological School: left — group of chiropterologists of the School (photo by
N. Lebedieva), right — at the field class with Svitlana Okhrimenko (photo by I. Zagorodniuk).

Puc. 4. Maiictep-kiac 3 00JiKy APIOHUX CCaBIiB HUIIXOM po300opy coB’siuux meneTok (porto H. Jlebeneroi) ta ne-
MOHCTpALlis poOOTH 3 )KMBUM Matepiaiom y BukoHauHi Tomanra [TocraBu (doro 1. 3aropoanioka).

Fig. 4. Master class on census of small mammals using their remains in owl pellets (photo by N. Lebedieva) and
work with live animals performed by Tomasz Postawa (photo by 1. Zagorodniuk).
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Puc. 5. ®otokonkypc «CBuHs Ta i poxudi B
00’exktuBin»: 3mBa — Cepriii KozomaBoB Ta
yuacHuku Illkomm 6ins ¢dorocTeHmy; cnpa-
Ba — JaHEeHATKo, GoTto TersHnm Typeicrkoi;
3HU3y — KabaH, doro Ceprist Ko3onasosa.

Fig. 5. Photo contest "Boar and Its Relatives
in the Lens": left — Sergei Kozodavov and
participants of the School near the photo-
stand; right — a young fallow deer, photo by
Tetiana Tureiska; below — wild boar, photo
by Sergei Kozodavov.

B 0o6roBopeHHi ifel poKiB 3BipsT BHCIOBICHO MPOIMO3UIIIi PO FepOsi HACTYITHOTO POKY 3 PEKO-
MEHIAIli€l0 00paTH TaKWM OJIMH 13 BUJIIB I'PU3YHIB — BHBIPKY, X0Bpaxa abo ciinaka (3 ypaxyBaH-
HsM (ayHH B Micli IpoBeeHHs HacTyIHOi Tepionoridaoi mkomm-ceminapy 2020 poky').

Ilpaui Tepionoziunoi wikoau ma ynopaokyeanna Hoeux eudamns. Biratu ToBapucTBo 3 moB-
HOIIIHHAM BHITyCKOM Tpanb ToMy 16 Ilpars Tepiomikosu, siKi BIOPSAAKOBAHO 3 HHU3KOK HOBAIiH
(uoBa Hazpa, DOI, odopmiieHHS JTiTepaTypH, pO3LIKPEHE PE3IOME TOIIO). 3a MiACYyMKaMHU MpPEICTaB-
JIEHHSI CIIUCKY YYXKOPIiAHUX BHIIIB CCaBIiB (JOMOBiAb 1. 3aroponHioka) miATpUMaHO MPOIIO3UIIIIO PO
BIIOPSJIKYBAaHHS aHOTOBAHOTO CITUCKY YY>KOPIJTHHX BHUJIIB CCaBIIiB Ta CJIOBHHKA TEPMIiHIB, TOB’S-
3aHUX 3 Ii€I0 TeMOI. BupilieHo BHIOPSIKYBaTH Take BUIAAHHS 1€ A0 HACTYIHOI Tepiomkonu y ¢o-
pMaTi OKpeMoro TeMaTHUHOTO BUNTYCKY Novitates Theriologicae.

JIwocvkuit nomenyian i Pada YTT. B 00roBopeHHSX BiAMIY€HO, IO 0OCAT MIOPiYHOTO 3i0-
paHHs cTab11i30BaHO B OCTaHHI 5 POKiB Ha 2535 y4acHHKaXx, 110 € MO3UTUBHUM SBHIIEM. B aucky-
cisix Oyno obroopeno cratyc llkomu ta 1 Pagu. Ockinbku nisuibHICTH Tepionorianol mkomm (Kyp-
HAaJI, CaiiT, CTOPIHKH B COLIAIFHUX Mepe)kax, MOPIuHI TUIaHOBI CEMiHApH Ta MIKIIKUIBHI CeMiHApH,
IisuTeHiCTE Paan) € Ha ChOTOMHI €MHOI (POPMOO aKTUBHOCTI YKpPAiHCHKOTO TEPIONIOTIYHOTO TOBA-
puctBa (YTT), pekomenmoBaHo ['0JI0Bi TOBapuCTBa BU3HATHU I1i OPMH aKTUBHOCTI MiSTIBHICTIO Te-
pioyorigyaoro ToBapucTsa i mpupiBHATH Pany Tepiomkomu mo Pagn YTT.

Bu3Haroun 3HaYHHI BHECOK Y PO3BHTOK TOBApPHCTBA TOJOBU OprkoMmiTery 26 Tepiomkoau Bi
3HY Haramnii JleGemeBoi Ta wieHa OpPrKOMITETIB YOTHPHOX ocTaHHIX Tepiomkin 3onrana bapkaci,

! TIpono3umii mo0 poky NairoKa K i1et0 30JMKEHHS YKPAaTHCHKAX 3HAKOBHUX BHIIB 31 CXIIHUMH TPAJUIIISIMA BiIXU-
JIEHO, OCKIJIbKHM maitoka (pin Rattus) € y dayHi YKpalHH 4y )KOpiIHMMH, a, OTXKe, HeOaKaHUMH BHAAMH, MiATPUMKA
TIOMYJISALIH SIKMX € HEJOPEYHOIO 1 CYIePeuuTh 1/1esIM OXOPOHHU NPUPOIH.
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3aMpOIIOHOBAHO BKJIIOYHTH 1X 10 Pamu ToBapucTBa, a Hamami BKIOUaTH 10 Pamy i rocrogapst HacTy-
MMHOT HIKOJ'H/IZ, 301IBIIMBIIM KiTBbKiCTh wieHiB Pagu mo 10 oci6. [Jo HoBoro cknagy Paau Bxonsats (3a
aberkoro): bapkaci 3onran (HHIIM), Bpycennopa Haramis (HITIT Cio6oxkancekuit), [Nafigam Oek-
carap (YkpaiHChKuiA mpoTHayMHUH iHCTHTYT), Apeder Muxaitno (HIIII [oxineceki ToTpm), XKuma
Cepriii (Ilomicekuit I13), 3aropoantok Irop (HHIIM), Jlebenesa Haranis (3amopizekuii HY), Ca-
raiinak Auapii (PJIIT Mixpiunacekuii), Cemonina 305 (Hopromopebkuii b3), Onexcanap Bikup-
yak (HIIIT JIHicTpOBCHKUI KAaHBHOH).

Pe3zoaroniss XXVI Tepiosoriynoi mkoan-ceminapy

1. Hlono 3i6panns 3arajgom. [Iporpama Tepiomkomu 2019 poky BHKOHaHA B IOBHOMY 00Cs31
BiJIMIOBIIHO JI0 TPOTPaMH Ta 3asBOK YYACHHKIB, BKJIIOUHO 3 JICKI[ITHOIO YaCTHUHOIO, JOMOBIISIMU 32
IIOTOYHUMH ,Z[OCJ'IiII)KCHHHMI/I, KpyIrjiMMHu CTOJIaMHU Ta MaﬁCTep—KHacaMH, IIOJIbOBHUMU 3aHATTAMU TO-
0. BiTath OprkoMiTeT Ta BCiX YYaCHHKIB ITKOJIM 3 BUKOHAHHSAM IPOTPAMHU y TOBHOMY 00CS31.

2. IIlomo ocHOBHOI TeMM IKOJIU. TeMa BIKUBAHHS TBAPUH B TPAHC(HOPMOBAHOMY CEPEAOBUIIL
pe3yNbTyBajacsi B HH3II JOMOBIIEH, K1 3aCBIMUMIM aKTyalbHICTh 11 PO3BUTKY HE TUTLKU B ypOaHi-
30BaHUX JaHamadrax, ajge i B yMOBaX 3alOBIIHUX CKOCHUCTEM, Ji¢ BiAOYBArOTHCS Ti caMi MPOIECH
(bparMeHTallil Ta 3racaHHs MOIYJIALiH 1 yTpylOBaHb.

3. lloxo kpyraux croJiB. BinOymocs 4oTupu 0OrOBOPEHHS, B OCHOBY SIKUX HMOKJIAICHO BiIIO-
BiJIH1 JOMOBI/Ii, HACaMIIEpe]] CTOCOBHO METOJIUK JOCIIKEHH (KOJIEKIIOHYBaHHS T'€HETUYHHX TPOoO,
CTBOpEHHS (POTOOAHKIB CHIJiB JKUTTEAISIIBHOCTI, ()OPMYBaHHS MEpENiKiB BHIIB (BHIIB CCaBIiB
0. XopTHIIs, Iy>KOpiTHUX BUAIB ccaBliB Ykpainu). [IpononyBatu Pami ToBaprcTBa CTBOPUTH BifIIO-
BigHy cTopiHky Ha caifTi YTT (mopyuntu H. Bpycennosii, I. 3aropoantoky ta I'. 3agopoxHiit).

4. llloxo MoaLOBUX 3aHATH Ta MaiicTep-kJjaciB. [Ipaktuka 26 Tepionkonu miATBepAMIIa
e(eKTUBHICTb POOOTH 3 (PAKTUYHUM MarepianoM y (opMi NMOJBOBUX 3aHATh Ta IBOX MaHcCTep-
KJIaciB, 30KpeMa CTOCOBHO pO300pYy IMENETOK Ta MPHKUTTEBUX METOIMK OOJIKY KakaHiB. Pekomen-
JIOBaHO MPAaKTHKYBaTH TaKi MalcTep-KIacH, IO MPONaryrTh ¢peKTHBHI i HEIHBa3WBHI METOJIH PO-
00TH, Ha NOAANBIINX HIKONAX, a MalicTep-KiIac 00 MNEeIETOK BUHECTH B OKpEMUI ceMiHap BOCEHU
2019 p.

5. oo ingopmaniiiHoro spMapky. YYaCHUKH IIKOJIM MPUBE3NIM JOCUTh BEJUKY KiNbKICTb
HAyKOBO1 Ta OCBITHBOI JIiTepaTypu Ta €NEKTPOHHUX BHJAHb, SKi CYyTTEBO YPI3SHOMAHITHUIH POOOTY
ko Ta xiza ceciid. [HpopmariiitHuii spMapok € eheKTUBHO (GOPMOI0 0OOMIHY aKTyallbHOKO 1H(O-
pMatii€to, mpoTe Horo HeIOPEeUHO POOUTH OKPEMOIO CECIEI0 SIK 1€ MPAKTUKYBAJIOCh paHille, a Kparie
TaKi HOBMHU PO3HOCUTH B Pi3HI cecii.

6. logo minBumenHs: kBagiikamii. BBaxxatn nyxe BaxmuBuM migcymkoMm Ilkonm sk cuc-
TEMH MiABUIICHHS KBali(ikarii — Bpy4YeHHs cepTU(iIKaTiB Ipo MifgBHIeHHs kBamigikarii Big JIEA
ta YTT, 30kpema BCiM KoJieram, sIKi B3sJIM aKTHBHY Y4acThb y poOOTi BianoBigHuX ceciif Ta llIkomm B
nigomMy. 3BepHyTH yBary Pamnu [lIkonu Ha BaxmBicTh Bpy4eHHs cepTudikaTiB Big YTT B THX BUMa-
nkax, konu JIEA He Moxe BpydaTu cepTudikaT i GaxiBIliB 3 HENPO(DITbHUX YCTAHOB.

7. lllomo HOBUX y4acHHKIB i HOBUX iMeH. I1Ik0JI0r0 BigMiYe€HO BUCOKUN PIBEHB JOCIHIHKEHb i
BHCOKY 3aIliKaBJIEHICTh Ta HATXHEHHICTh KoJjer, siki Opanmu ydacte B Illkoii Bmepie, 30kpema 3
Juinposcbko-Opinbebkoro 3anoBigauka ta 3HY. Panoro mikonu BiaMiueHO HaWBHINUKA piBeHb (a-
XOBOCTI cepeJl MOYaTKiBIiB y AomoBiai Mapii Tlonsuk, sky pekoMeHIoBaHO BimMmiTHTH [lodecHOrO
rpamoTolo Bix iMeHi Pana Tepiomkonu ta onyOmiikysatu B Theriologia Ukrainica.

8. Iloxo pokiB 3BipaAT. BuzHatu edextuBanM ctapT Poky CBuHI B YKpaiHi, skuii Ha 4ac po-
6otu 26 Llkonu BkItouaB iH(popmMaliitHy cTopiHky Ha caiiti YTT, po3naTkoBuil MaTepiai ajs ydac-
HukiB [lkomu (21 ¢akT npo cBUHEH) Ta opranizoBanuii oprkomiteToM llkonu ¢poroxonkype. Poto-
rpagii-nepemoxi (poro Bix C. Kozogasosa ta T. Typeiichkoi) pekOMEH0BaHO JI0 PO3MIIIICHHS Ha
oOknanunkax Theriologia Ukrainica. PexoMeHayBaTH 00paTH BHAOM-CUMBOJIOM HAaCTYIIHOTO POKY
BUBIPKY 200 OJTHOTO 3i CTEIMIOBUX BUJIIB CCaBIIiB (IIEpery3Hs, XOBpax, CIIIMaK).

2 3anpOIIOHOBAHO BKJIIOYATH 3 aTH PO3CHIIKH TIEPIIOro iHopMauiiiHoro ucra npo Hoy 1llkomy.
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9. loxo mocaixxkens Ha XopTuni. BHecTH mpomo3uiii Mmoo yTOYHeHb CIUCKY BHIIB CCaBIliB
HarionanpHOTO 3amoBiiHNKa «XOPTHIIA», 30KpeMa Ha OCHOBI HOBHX PEECTpAIliil i1 yac TepiomKo-
JIY 1 TMATOTYBAaTH BIAMOBIAHY IyOJiKaIlilo 3 aHATi30M (aKTHYHOTO CKIaxy TepiodayHu XOpTHIIi;
PEKOMEHTyBaTH MpPAaliBHUKAM CEKTOPY OXOPOHHU INPHPOIHM LBOIO 3aIlOBiIHHUKA PO3BHHYTH JOCIi-
JOKEHHS 3 OOJIKY MikpoTepiodayHH IIISIXOM aHalli3y COB’SYMX IMEJICTOK Ta IMOINEH IHIIMX XIKUX
ntaxiB; 3anpoBajpkyBaTh ['IC TexHOIOTIT Y pOOOTY CEKTOPY OXOPOHH MPHUPOJIH.

10. Mono Buaanb ToBapucTBa. BiTatu penkonerito xxypHany Theriologia Ukrainica Ta Bcix
TEPIOJIOTIB 3 YCHIIIHUM BHIaHHAM 16 TOMY y MOMITHO Mojau¢ikoBaHOMY (opMmaTi. [IpuiitasaTa ixero
peaKoJerii Mpo moaajblie BUAAHHS JXypHATY JBIYi Ha piK 3 yCiMa OHOBIICHHSIMH, 0 pealli3oBaHi y
ToMi 16. BiopsaxyBaTu 1oBiqHUK «UyxKOpigHI BUIU ccaBLiB YKpaiHW» 10 HacTymHoi Tepiomkony,
CTBOPHUBIIN CTUCIIi HAPHCH NMPO KOXKHMUN BHJ Ta 10 MOXKJIMBOCTI PEriOHAIbHI OTIAN; MiATOTYBaTH
roro y ¢opmari oronetenro Novitates Theriologicae.

11. loxo Paagu ToBapucrBa. 36unbmmti ob6csar Paau [lkomu 1o 10 oci6, BkIrOYMBIIM 70 HEl
rocrojiaps MOTOYHOI Ta HAcTymHOI (micas meprioro iHpopmariiaoro ymcra) Ilkomu. Takumu €
Haranis Jle6eneBa ta Onexcanap Bikupuak. IIpocutu I'onoBy TepionoriuHoro ToBapucTBa Ta rojo-
BHy yctanoBy (HHIIM) mpupiBasta 3 2020 poky ckian Paam tepiomkonn no Paxu ToBapucTBa.
BinMituTi Baromy mepcoHanbHy ydacth H. Jlebenesoi, M. [Tomuk, B. 3amopoxHboi (3amopi3bKuii
HY), C. Oxpimenko ta C. KozonaBopa (Harionansauii 3amoBitHUK «XOpTHUIS») B OpraHizamii po-
0OTH TOBapUCTBA Ta HOTO IIEHTPAILHOTO ()OPYMY Y IOTOYHOMY POIIi.

12. llloxno HacTynmHux mKia. Bitatu 3anpomenns Big aupekiiii HIII «/IHicTpoBChKHIT KaHb-
Hon» Ta Hamoro koneru O. Bikupuaka mposectu mkosry BoceHu 2020 p. Ha 6a3i iporo HIIII, a Bo-
cean 2019 p. mpoBecTH MUKIIKIIBbHHNA ceMiHap «JIpiOHI ccaBIll y MeneTkax XWKHX MTaxiB» B
Kam’suni IMopinscbkomy Ha 6a3i HITI «Ilominseeki ToBTpu» Ta KIIJAITY (pekomeHmoBaHi CriB-
rOJIOBH oprkomiretry — Muxaiino J[peber ta 3onTan bapkaci).

Tloasiku

Bin imeni Bcix yyacHukiB IlIxomu 2019 poky BHCIOBIIOEMO IIUPY NOASKY KEPiBHUITBY 3aropi3pbKoro HalioHaJIbHO-
ro yHIBEpCHTETYy Ha PiBHI peKTopaTy Ta 0iojoriuHoro (akyibTeTy, a TaKOXK BchoMy KojektuBy Kadenpu Giororil
Jlicy, MHUCIMBCTBO3HABCTBA Ta iXTiosorii Ta 300JI0TTYHOrO My3er0 3amopi3bKOro HAlliOHAIBHOTO YHIBEpPCHUTETY 3a
opraHizaliro npekpacHuX podoYnX yMOB IS MPOBEICHHS MIKONK-ceMiHapy. Tak caMo BHCIIOBIIOEMO MOJSKY KOJIEK-
tuBy HamionansHoro 3amoBigHuka «Xoptums» ta ocoducro C. Oxpimenko ta C. KozonaBoBy 3a Barome CripusiHHS B
oprasizarnii pobotu mkonu. Bijg iMeHi ygacHHKIB MIKOIH JSKyeMo Horo kepiBHHKY l. 3aropomHioky 3a eeKTHBHE
KEpIBHHUIITBO BCIM MPOIECOM OpraHi3amii IporopiuHoi Tepiomkony Ta yChilHy peatizaliio 3aKIaJeHux i1ei, 30Kk-
pema it HacnueHy IiikaBuMHu noxisimu [Iporpamy Tepionixony.
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IcTopisi Ta cTan BuUBYeHHsI PyKokpuiaux Yepkacbkoi o6Jacti Ykpainu 3 orisiioMm (GpakTHYHHX 3HAXIAOK. —
A. Binymenko. — B po0oTi puBeeHi MaTepialiu 1mo JOCIiKEHHIO pyKOKpminX Yepkachkoi 00acTi 3a JaHUMH KO-
JIEKLIFHOTO MaTepiary NPUPOJHUYHX 1 300JIOTTYHUX My3eiB YKpaiHu Ta jiTepaTypHHX Jukepen. Marepian no 11 Bu-
JIaM PyKOKPHIIUX perioHy OyB 3i0paHHil pisHIMH HayKOBIIMH He3aJIe)KHO oJuH Bif oxHoro. IlicTs BUIB — HiYHHIIA
BomsiHa (M. daubentonii), Byxaub Oypuii (P. auritus), WIMPOKOBYX €Bporieiickkuii (B. barbastellus), BewipHUI 103ipHA
(N. noctula), neronup micoBuii (P. nathusii), neprad mi3Hiii (E. serotinus) — BiIMi4eH] B KOJEKILIsAX YOTHPHOX My3€iB
(BMKY, HHIIM, AIIM, 3MMY). Inma yactuna BuaiB (5 3 11) — Hiuauns Bitiuacra (M. nattereri), Be4ipHHILIS Belle-
TeHcbKa (N. lasiopterus), Bedipruit Mana (N. leisleri), HeTonup-kapimuk (P. pipistrellus), mumik aBokonipauid (V. mu-
rinus) — BIIOMI TUTBKHM 3a JaHUMU 3 JITEpaTyporo. BUTbLIiCTh IHX 3HAXIOK MalOTh (parmMeHTapHuii xapakrep. Ctan
JIOCITIJKEHHSI PYKOKPHJINX (hayHH perioHy Ha Toi vac (3 apyroi moioBuHM XIX cT. 1o ki XX CT.) He MOXHa 0yIIo
OXapaKTepU3yBaTH SIK JOCTaTHii. BUBYCHHS PyKOKPIIINX JOCIIIKEHOI TEPUTOPIi MOXKHA PO3IIIMTH HAa YOTHPU Iepi-
omu: I) npyra monosuna XIX cr. (mpami Kecnepa). Y me# mepion 3°sBmimcs Hepili BiTOMOCTI IPO PYKOKPUIIHX;
II) mouarok Ta kiHeup XX cT. — MOsiBa MepIINX pparMeHTapHUX JaHUX, 0 CYIPOBODKYBAIHCS 300pOM KOJIEKLIiHHO-
ro marepiany (mpaui Muryiina, Ab6enenuesa, Conorop Ta iH.); III) xinens XX Ta nmoyarox XXI cr. — eram, 1o cy-
IPOBOJUKYBABCS MOSBOIO AUCTAHIIMHNX METOIB JOCTI/KCHHS (IETEKTOPHI OOIKH) Ta IHIINX METOMIB, SKi Iependa-
YarTh BUBUCHHS Ka)kaHiB 03 BHJIYUCHHS iX 3 MPUPOJHOTO CepeIoBHINa icHyBaHHs (Tpaili 3aropoHioka, PyxineHko,
Binymenka); IV) nogarok XXI cr. i mo Hamr yac — Ha TepuTOpii 00nacTi BinomMo 14 BUIIB pyKOKpUIKX, SIKI BiTHO-
CATBCS 10 ceMM poiiB poaunu Vespertilionidae, onuH BUA 3 SKUX — BeUipHHUIA BeneTeHcbka (N. lasiopterus) — Bi-
JIOMUH Jiumie 3 Jiteparypu. J[Ba Buau — Hetonup Oinmocmyruit (P. kuhlii), Ta ByxaHb aBcTpiiicekuii (P. austriacus) —
BiaMiueHi asst periony Boepiie. [lepeOyBanus y ckiani paynu periony 11 BuiB pyKOKpHIIHX, BIIOMHUX paHille 3a KO-
JIEKI[IHHUMY 3pa3KaMH Ta JIiTepaTypHUMH JaHUMH, MiATBEPPKEHO CyYaCHUMH JIOCTIDKEHHSIMH aBTOpA.

Theriologia Ukrainica, 18 (2019): 12-19

Mikportepiopayna HanionajibHoro npupogHoro napky «CioboxaHcbkuii» Ta iioro oxonnus (Ykpaina). —
3. bonnapenko, H. Bpycennosa, I'. Tkau. — Harionansauii npuponuuit napk «Cnoboxancskuity (KpacHokyTchb-
kUil paiion, XapkiBcbka o01acTh, YKpaiHa) IpeACTaBICHUN JIICOBUMH CKOCHCTEMaMH Ta NUISIHKAMH JTiCOBHX OOIIT,
3abonouenux BimbiHsKiB. [lo HIIIT «CrnoboxaHChkuil» MpUIATaoTh 3aruiaBu piuok Mepma ta Mepuuk (6aceitn
Juinpa). JocnimkenHs npioHux ccasiiB nposoain y 2004, 2008, 2011 ta 2013-2018 pokax y pisHux Oioronax. [a-
Hi Oy 310paHi 3a JOMOMOTr0I0 Pi3HUX THIIIB MACTOK, ITiJ] 4ac CIIOCTEPEkEHb 3a TBAPMHAMH y IPHPO, (ikcawii ciixiB
X KHUTTEMISIIBHOCTI, aHAII3y IIEIIETOK COB, IIiJ{ Yac OIMMTYBAHHS CIIIBPOOITHHKIB IapKy Ta MiCI[EBOTO HacelneHHS. [t
HarmionaneHoro npupogHoro napky «Ciao00kaHChKHil» Ta HABKOJMIIHIX TEPUTOPIi BUsiBIIeHO 19 BUIIB IpiOHUX cca-
BIIB, 3 HUX 5 BHJIIB KOMaxoinHux Ta 14 BuaiB rpusyHiB. KinbkicTh BUIB Ha JOCHIIPKEHINH TEpUTOpPIi MEHIIA, HIX Bi-
oMo Juist XapkiBcbkoi 00xacTi (25 BUAIB) Ta JUIs ABOX IHIIMX HALIOHAJIBHUX MPHPOIHMX IapKiB, PO3TALIOBAHUX Ha
Xapkipumai (22 Buan — y HIII «/IBopiuancekuity, 23 Buan — y HIIT «["oMinbmianchki Jlick»). 3araioM macTkamu
3n0BJeHO 12 BuAiB (4 BUAM KOMaxOifHUX Ta 8 BUIIB rpu3yHiB). Taki J1icoBi Ta eBpUTOIHI BUIH, K Talpa europaea,
Sorex araneus, Sorex minutus, Myodes glareolus, Sylvaemus sylvaticus/uralensis, Sylvaemus tauricus € HaiOLIbII
MIIPOKO nomupeHuMy Ta gncensHuMu y HITIT «Cno6oxxaHChKuii» Ta Ha HABKOIHMIIHIX TepUTOPiixX. Myodes glareolus
€ JIOMIHAHTOM Maike B yCix cramisx, okpim 3amiasu. o pinkicaux y HIIIT «Crno6oxaHChKHi» BIAHOCATHCS BHUIIH,
IO XapakTepHi i ayk Ta creniB — Cricetulus migratorius, Alexandromys oeconomus. Cricetulus migratorius Bifio-
MHUI1 JIMIIE 32 3aJIMIIKaMH KICTOK y TIeJIeTKax CoBH cipoi. Mus musculus Ta Rattus norvegicus Ha TOCIIKEHII TepuTo-
pii TpamAI0ThCA NOOIN3Y HACEICHUX ITYHKTIB. Y 3aIlIaBi CIIOCTEPIiraeThesl HAOLIbIIE BUAOBE PISHOMAHITTS APiOHUX
ccauiB (11 BumiB). Lle MoXxHA MOSICHUTH cHEUU(IYHIMH YMOBAMH OCYIICHOI 3aIlIaBH 13 JepeBaMHU Ta YarapHUKaAMH
B3JIOBXK MEJIOPAaTUBHHUX KaHAIIB. 3a pe3yJibTaTaMH JAOCIIKeHb HaiiMeHIa KiIbKicTh BUIB (3—4 BUIH) 3adikcoBaHa y
MOJIOIUX COCHOBUX HACAIXKECHHSX.

Theriologia Ukrainica, 18 (2019): 20-39

Jlunamika apeaniB y BuaiB-aBiiiHukiB: ¢akTn Ta pexoncTpykuii a5 Tepiodpaynn Cxinnoi €sponu. — 1. 3aro-
POaHIOK. — PO3MIIHYTO 0COOJIMBOCTI IIOMIUPEHHS Ta CTaTyCy IMPHCYTHOCTI y CKIaki MiclieBoi (hayHH BHUIIB CCaBIB,
10 BXO/ISITh JI0 CKJIaAy JABIHHMKOBHX KOMIUIEKCIB 1 IGMOHCTPYIOTh O3HAKH CYTTEBHUX 3MiH apeaiB, sIK MOTOYHHX, TaK i
HemoaBHiX. el komruieke BUAiB cOpMOBaHHIA TapaMH BHIiB-IBIIHUKIB Ta MOP(OJIOTIYHO ONM3BKUX BHIIB, SKUX
JI0 OCTaHHBOT'O Yacy He PO3Pi3HSUIM a0 PO3PI3HIN 3 HU3KOK 3aCTEPEkKEHb, a TOMY HEMOXIIMBO OYyJIO aHai3yBaTH
3MiHH ixHiX apeaniB. ITompu e, came 3MiHU apealiB Takoi IpyIH BUAIB SABJISIOTH TOJIOBHUHI iHTEpeC, OCKLIBKU BU3HA-
4aTh (JOPMYBAHHS BHCOKOTO BHIOBOTO PI3HOMAHITTS OIOTH 1 peani3ailiio MeXaHi3MiB IIJIbHOI YIIAaKOBKHA YTPyIIO-
BaHb, 1110 BKIIIOYAIOTh ONM3bKi BUAM. HakomuueHi Ha ChOTO/IHI BiZIOMOCTI MPO MOIIMPEHHS BUIIB Ta pO3pOOJICHI KpH-
Tepil ineHTH(iKalil YaCTHHHU TaKUX BUIIB 32 JaBHIMHU KOJICKLIHHUMH 3pa3KkaMy JIO3BOJISIOTH aHANII3yBaTH 3MiHH iXHIiX
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apeaitiB. Y 3HAa4Hil YaCTUHI BUIIAJKIiB TaKi JaHi JO3BOJIAIOTH IPOBOMUTH PEKOHCTPYKIIi Ta (POPMYIIOBATU BiMOBIIHI
rimoTe3u M0I0 UUISXIB PO3CEICHHS BUIIB B PETiOHI. 3araioM po3risiHyTO 9 BHIOBUX KOMIUICKCIB, B KOXKHOMY 3 SIKUX
BHOKPEMJICHO Ta ONUCAHO apeay THX BHUIIB, SKi 32 MPAMUMH a00 HENPSIMIMH JaHUMH JAEMOHCTPYIOTh JHMHAMIKY MEX
CBOTO TIOMIMPEHHS i THM CaMHM 3MiHIOIOTh CUCTEMY IIPOCTOPOBHX B3a€MUH BHIB Y TPy, IEPEBAXHO Bijl CTaHY alo-
maTpii 10 MapriHaneHOi a00 CyTTeBOi cuMmaTpii. Taki KOMIUIEKCH «MaluX» BHIIB 31 CKIay KOJHIIHIX «BEIUKUX
MOJITUITHMX BU/IIB 3 BUPA3HUMHU O3HaKaMH 1HBAa3il Ta EKCIAHCIH X CKJIaJOBHX BHSBJICHO cepell KaxkaHi (Plecotus au-
ritus + austriacus, Pipistrellus pipistrellus + pygmaeus, Eptesicus serotinus + lobatus), m’sITH HaJABUAIB TPU3YHIB
(Spermophilus suslicus + odessanus, Microtus arvalis + obscurus, Mus musculus + spicilegus). IloniOHi MeHII Bupa-
3HI 03HAKU € # y iHmmX rpynax (Spalax zemni + arenarius, Sylvaemus sylvaticus + whiterbyi, Capreolus capreolus +
pygargus). Jns BCiX LUX TPy NPEICTaBICHO KAPTH MOIIUPEHHS 3 PEKOHCTPYKIIISIMU HANPSMKIB IXHBOTO IIMOBIpHOTO
PO3CeJIeHHs 110 TepPUTOPii periony (Teputopist YkpaiHu Ta CyMiXKHUX KpaiH) 3 BU3HAUEHHSIM Ta aHaJIi30M 30H IIPOXope-
3y, Je Li BUIW HaWiMOBipHime Oyiu BifCyTHI B HEZIaBHHOMY MHHYJIOMY. 3pOOJICHO OIHKH 4Yacy i TeMIIB eKCIaHCii
«Manux» BHIIB B perioHi. [lokazaHo 3HaueHHs MOP(OJIOTiYHUX KPHUTEPIiB BU/IIB Ta MOXJIHMBOCTEH MEpEBH3HAYCHHS
CTapuX KOJEKIIHHMUX 3pa3KiB JJI aHalli3y BIKOBUX 3MiH OI0TH, a TAKOXX 3HaYE€HHs KapTorpadiuHuX JaHUX JUIs TAaKOrO
aHaIi3y. BHUKOpHCTOBYIOUM IIepeBU3HAYEHHS JaHHWX, MOXHA OILIHHUTH reorpadidHi TEHICHNIl Ta IBHUAKICTH PO3IIU-
peHHs Ut 6araThOX BHUIIIB, BKIFOYAIOUH MIPEACTABHUKIB TPyl 3 MOP(HOIOTi4HO OMU3BKUMU Ta PIAHUMU BHIAMHU.

Theriologia Ukrainica, 18 (2019): 40—47

XapakTtepucTuka pori jocs (Alces alces) 3 Ykpainu. — Anatouniii Bosox. — Ilpu npoBeneHHi T0CIikeHb BU-
MiproBaiu: 00XBaT PO3ETKM pora, 00XBaT pora Ha BiACTaHI 4 CM BiJl 30BHILIHFOTO KA PO3ETKH, JOBKHHY KOXKHOTO
pory 1o 3a/Hiif BUTHYTIil CTOPOHI MK KIHIISIMUA HalO1JIbII BiIaIEHHX BEPXHHOTO Ta HWKHBOTO BIIPOCTKIB, KIIBKICT
BIZIPOCTKIB HA KO)XKHOMY PO3i, JOBKHHY KOXHOTO BiZIpOCTKY IO 3aJ{Hilf CTOPOHI — BiJ] OCHOBH JIO KiHIIsI, 00XBAT KOX-
HOTO BiJPOCTKY B CepeiHil J4acTHHI, BiICTaHb MDK IIEPEIHIMH BiIpOCTKAMH, MaKCUMAIIbHY BiJCTaHb MiX HaiifoBImIu-
MH BIIDOCTKaMH y CepeHii YacTHHI, BIACTaHb MIXK 3a/IHIMH BiJJPOCTKaMH, IIUPHHY JIONIATH Pora y HaAWIIMPLIIOMY Mi-
cui Tomo. BpaxoBytoun, 1m0 y OyIb-siKii HOMyJISLIT pOru €BpONeHChKUX JOPOCIIHX JIOCIB OyBalOTh TUIIOBUMH, IIPOMi-
JKHUMH 1 OJICHETIOAIOHMMH, BiMIOBIHO JI0 LBOTO 3/iHCHIOBAH 1 X BuMiproBaHHs. [lepiui Bix HApOIKEHHS POTH Y JIO-
ciB 3 Ykpaiuu csaraiote 29,0 £ 2,55 cM 10BXKHHH, MatoTh |—2 MACHHKIB 32 MaKCHMAIbHOTO po3maxy 52,0-72,4 cMm.
Jpyri poru Maroth 2—4 BinpocTku. JloBxkuna Ginbmocti 3 HuX (56,7 %) konuBaetses y Mexax 10-20 cM. Y 3BipiB
TPUPIYHOTO BiKY, B IMOPIBHSAHHI 3 IBOPIYHUMH, B 2 pa3u 30UIbLIYETHCS CepeHs IOBXUHA pory, B 1,8 — obxBar po3-
eTok i B 1,5 pasu — makcumansHUN po3Max poriB: 71-117,3 cM. Po3MipHi XapaKTepHCTHKH POTiB y MOIOIHX JIOCIB
BIJIPI3HAIOTHCS 3HAYHOK AWHAMIiKOr. Halibinpia MiHIMBICTh CTOCY€EThCS OBKHHHU BiPOCTKIB, iX 00XBaTy B cepel-
Hill 4aCTHHI Ta KUTBKOCTI, a TaKoX 00XBaTy po3eTok. JIoBkrHa poriB J0pOCiuX JOcCiB cTaHOBUTH 40,1-98,0, mupuna
nomnatu 6,0-24,2, o6xBat croBOypa 12,3-20,3 Ta MakcumanbHUil posmax 72,3—146,2 cm. 3a macu 6,92—11,14 xr BoHH
MaroTh HEBHCOKY Tpodeiiny sikicts: 191,30-303,51 Gais, 1110 € HACTIKOM BiJICYyTHOCTI OYAb-SIKOTO YIIPABIiHHS HOTO
yrpynoBantsaMu. [Ipy MOpiBHSHHI POTiB YKPaiHCHKUX JIOCIB 3 TAKUMH 3 MIBAECHHOI POCIHCHKOT MaKpOIOMyJIsiii,
10 BOHH CYTTEBO MOCTYMAIOTHCS 1M 3a OUTBIIICTIO MOKa3HKKIB. Hampukinazn, 3a 06xBaToM cToBOYpa, ITUPHUHOIO
JIOTIATH 1 PO3BAJIOM BOHM MEHIII, HiX Yy TBapuH 3 Pocii, B 1,1 pasu, a 3a noxunoro — y 1,5 pasis. Jlyxe 3Hau-
HHUM BHSIBUIIOCS TIEPEBHIIEHHS CEPEeIHBOI TPOheHHOT OLiHKY POTiB i3 miBJeHHNX paiioHiB PO (268,4 6aiiB) Hax
TaKoI0 y J0ciB 3 Ykpainu (234,4).

Theriologia Ukrainica, 18 (2019): 4851

CrneKkTpa/IbHUI aHAJI3 XyTpa pi3HUX K0JIbOPOBUX GopM Sciurus vulgaris: cBiT4eHHs1 aJanITUBHOCTI 3a0apBJIeH-
usa. — 0. 3izna. — Busipka nicoBa (Sciurus vulgaris L.) € omHUM i3 HallOUTBII 3MIHHMX CCaBLIB 3a 1X 3a0apBICHHIM
XyTpa, IO JO3BOJIIE BUAUUTH 10 40 MiABHIIB y MEXaX OJHOTO BHAY. Y IiTepaTypi OMHCAHO MONIMPEHHS YOTHPHOX
pi3HEX miABUAIB BUBIpKH y perioni Cxinunx Kapnar, Bkiroyaroun Ykpainy ta [lonbiy, ski IpyHTYOTECS Ha 3a0apB-
JIEHHI XyTpa BUBIPKH J1icOBOI. BiMOBiAHICTH KOIBOPOBOI (POPM 10 MiZABHIIB MOKHA BU3HAYKMTH JIMIIE 33 YMOBH PO3-
MillleHHs iX B OJHOMY psily 0coOMH 3 Onu3bkuM 3a0apBiieHHAM. TakuM uMHOM, y Liif poOOTi mpencrabieHi 1Bi, 3
TPHOX KOIBOPOBHUX ()OPM BHUBIPKH, sIKi OIHUpPEHi B YKpaiHi (CBITIa — OpaHKEBO-4EPBOHA Ta TEMHA — YOPHO-KOPHY-
HeBa). MeToro AaHoi poboTH OyIio onucati KOIbOpOoBi (JopME BUBIPOK 3a AOMOMOTOK CIIEKTPATBHOTO aHAII3y Ta Io-
Ka3aTH pe3yJIbTaTH JOCIHIKEHb 3a IOOMOTOI0 IIM(POBHX CITIBBIAHOILICHb MIrMEHTAII] XyTpa (MeaHiHy). 3a1eXHICTh
MOKa3HUKIB BiIOMBaHHS CBITJA BiJl 3pa3KiB XyTpa BUMIPIOBAJIM ITiCJISt BUAIIEHHS 3 HBOT'O MIrMEHTIB, BUKOPUCTOBYIOUH
cTaHmapTHi XimiuHi Metoxay, ;yr NaOH y pisHHX KOHIeHTpamisx. 3pa3ku TeMHoi ¢opMu (4OpHi, TeMHO-KOPHIHEBI
BUBIPKH) IS TOCHIPKEHHST OTPUMAHO 13 300JI0TIYHOTO My3€i0 YIKIOpPOACHKOTO HAIlIOHATBHOTO YHIBEPCHUTETY, a CBIT-
J1i — (1oMapaH4eBi, YepBOHi BUBIpKH) — 13 300soriyHoro mMyseto JIbBiBcbKkoro yHiBepcurery imeHi I. @panka. Bebo-
ro pociipkeHo 30 oci6. BinxmoBinHO 1o MpaBHN BiZOWTTS CBIiTIA Ta ¥oro audepeHmiamii Ha KONBOPH, OUiKyBalH
OTpUMaHHS KPUBUX PO3moiny B miana3oHi Bix 400 go 560-800 um. Y cBiTiaux ¢Gopm modaTok migiomy KpuBoi nudy-
31ifHOTO BiIOWUTTS ouikyBanu Ha 560 HM, y TeMHHX — Ha 610 HM. 3 TOTEeMHIHHAM XyTpa 30UIbLICHHS aU]Yy3iitHOrO
BiZIOMTTSI MOBUHHO OyJ10 HabaMxkaTUCs 110 iH(padepBoHoi o6nacti 800 HM. BianoinHo 10 pe3ysbTaTiB BUMIPIOBaHb,
CIIEKTpPH BiJIOUBaHHS MU TCMHUX OCOOUH BiJoOpaalli MEHIIC BiIXMICHHS IPaBOi YaACTHHH KPUBOI, HIX CIIEKTPH IS
OinbIocTi yepBOHUX BUBiIpOK. OHAK, Cepell YOPHUX 3Pa3KiB CIIOCTEPIrany TAKOXK 1 MoMapaHueBi 3pa3ku 3 MOJiOHUMHA
BIIXWJICHHSIMH TIPaBOi YacTHHU creKTpy. OHO3HAYHOTO PO3MOALTY PI3HUX KOJBOPOBHX (HOPM BUBIPKH 33 IHTCHCHUB-
HicTIO 3a0apBJeHHs XyTpa He cnocrepiranocs. OQHOYACHUH BIUIMB Pi3HHUX IITMEHTIB Ha TeMHe 3a0apBieHHs (HopM
BUBIpKHU O4eBUAHUH. Lle MOXe CBITUUTHU PO afaNTUBHY IIPHPOY KOJIBOPY B PI3HUX KOIBOPOBHX (OpMax.
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Ipencrapuuku poaunu Ursidae B My3ei npupoan XapkiBcbKoro yHiBepcuTery Ta ixHi KpaHiosoriusi oco6.iu-
Bocti. — lO. Labloxin. — V¥ excno3umiiiHiif i HaykoBiil konekii My3ero 30epiratorses 16 3paskiB poxunu Ursidae
(BemMeneBi), sIKi HalIeXaTh 10 TPHOX BHUIIB 3 6 migBumamu. 3 HUX 4 3pa3ku (IBa BHIH 3 TPHOMA MiIBUAAMH) TIOXOIATh
BiJl TBapuH, 3100yTHX y npupoxi. [Ipu npoMy Haiicrapimuii 3pa3ok, sikuii 30epiraerecst y MIIXY — e onyzaaio cam-
ust Ursus arctos, sixe Burorosiierne me y 1831 p. Lli 3pa3ku 3a cucreMaTHYHUME IpyliaMy HaBeAeH1 y Tabmumi. [laHo ix
Hepeltik 3 yciMa JaHUMH 1 JedKuMH IpoMipamu. HaBeneHo MOPIBHSHHS AESKUX KPaHIONOTIYHHX IPOMIPIB JBOX BU-
niB — U. arctos ta U. maritimus. 11i Buan BiJOKPEeMUITUCS BiJl 3araJbHOTO Hpalypa 01u3bKo 2 MITH. pOKiB TOMY. 3a
el 4ac BOHHU MPUCTOCYBAIIMCS IO PI3HUX YMOB KUTTS 1 )KMBJICHHS, 110 1 BioOpaxkaeThes Ha iX mpomipax. Tak, npu
MTOPIBHSAHHI pO3MIpiB KyTHIX 3y0iB nomiTHa niepeBara U. arctos K epeBa>KHO POCIMHHOIAHOI TBAPUHH HAJ TUIIOBHM
M’scoinom U. maritimus — y cepeHbOMY BOHHU OinbIi 3a qoBkHHOI Ha 31 %. [Ipu boMy mupHHa narii Haj iKjiaMu
y U. maritimus nepeBuIye IIMPUHY HaJ KyTHIMHU 3y0amu — y U. arctos HaBmnaku. OcoOnuBY yBary HaJaHO IOpIB-
HSHHIO 00’€MY MO3KOBOI TIOPOKHHHH, SIK JOCHTb BaXJIMBOMY MapaMeTpy, KU HalpsMy 3B S3aHHUN 3 «PO3YMOBOIO»
3naTHicTIo TBapuH. Llel nokasuuk y U. maritimus niepeBuinye nokasHuk U. arctos Maibke yIBiui — y Hallomy BHIa-
1Ky 1e 89 % (BuMIpIOBaIH 1O /[Ba HEYHIKOKSHUX 3pa3Ky [MX BHUIIB 3 Harol konekiii). Lle 38’s13aH0 ckopiir 3a Bce 3
iM, o U. maritimus MEUIKaHelb BIAKPUTUX MPOCTOPIB 1 Mae OLIbII PO3BHMHEHHH HIOX 1 31p, HiX U. arctos, sKHUi €
MepEeBaKHO JIICOBOIO TBapHHOW. HaBeleHO MOpPIiBHSHHS LBOTO MOKAa3HHKA y BEAMEIIB 3 IHIIMMH BEIUKHUMH XIKH-
MH — JICBOM Ta TUTPOM (BEAMEI K LIbOMY ITOPIBHSAHHI JIIAUPYIOTH). BUXOISI4YM 3 IUMX JaHMUX, MOXKHA CTBEPIXKYBa-
TH, IO came BeaMmeni, ocoomuBo U. maritimus, MatOTh HAWOITBIINIA 32 PO3MipaMH MO30K Cepejl CydYacHHUX Ha3eMHUX
xmwkux ccaBiiB. Komnekuis ponunn Ursidae B MITXY 36epiraetsest y J00poMy CTaHi Ta MOKE BUKOPUCTOBYBATHCS SIK
Y NIPOCBITHUIBKHX, TaK i Y HAYKOBHX LIJISIX.

Theriologia Ukrainica, 18 (2019): 57-64

Koaexnis ccasuip (Mammalia) 3oosoriyHoro mysew Y:KropoachbKoro HaulioHAJILHOrO YHiBepcHTeTy. —
A. Kpon, O. Jlyrosoii, B. Pomko, B. Pomiko, B. Pomko. — KoJexkiiis ccaBiiB 300J0T4HOT0 My3€et0 YKropoachKo-
r'O HAIlIOHAIBHOTO YHIBEPCUTETY mpescTaBieHa Oinbiie 4800 ex3., mo BimHOCSIThCS A0 125 BuaiB ccaBuiB dayHu CBi-
Ty. 115 BuAiB ccaBIliB Npe/CTaBICHI B €KCIIO3ULIHHMX 3a1aX 300My3et0. Kosekiist 300My3eto 30epiraeTbcsi B HayKo-
BHX (OHJAX, YACTHHA 3 SIKOI MPECTaBIICHA B TPHOX EKCIIO3MIIITHNX 3aJlaX 3arajbHOI0 YUCENBHICTIO 210 eKcroHaTIB.
B reorpagiuHOMy IIaHi eKCIIO3UIS IPEICTABILE BCI YACTHHHU CBITY, KpiM AHTapKTUKH. bimblra gacTHHa ekcrosu-
LiffHUX BUIB, a came, 34 (29,6 %) — ue npexncraBHukH psay rpusdynu (Rodentia), 28 (24,4 %) — xuxi (Carnivora) Ta
15 (13,0 %) napuonauni (Artiodactyla). HaituncensHimmumu BuzamMu B 300My3ei € 3 psity rpusyHiB (Rodentia) mosniBka
eBponeiicbka (Microtus arvalis) Ta >XUTHUK MAacUCTUH (Apodemus agrarius) uucno skux csarae 1422 ocodbu. Ccasui
¢aynu Kapnat B excrio3uuiiiHiii yacTuHi My3ero npeacTasieti 80 Buiamu, 1o cTaHoBUTh 77,2 % Bif 3araibHOi Kijb-
KOCTi BUJIIB CCaBIIiB, BiJOMHX JuIs YKpaiHcekux Kapnar. ¥ cucteMaTH4HOMY IUTaHI KOJIEKIIT CCaBIliB 300MY3€H0 CKJla-
JTatoTh npeacTaBHUKY 14 psiiB 3 34 cBitoBoi daynu (mo craHOBUTE 41,2 %), 44 ponuau, 89 ponis. Y konekuii 30epi-
rarothes 38 BHAIB, IO 3aHeceHi 10 UepBoHOI KHUTH YKpaiHH, OUIBIIICT AKUX 3 pamy kaxasiB (Chiroptera) (14 Bu-
niB), rpusyHiB (Rodentia) (9 Buni) ta xmwxux (Carnivora) (8 BuaiB). Yci Buau kaxaHiB 3aHeceHi 10 YepBoHOT KHUTH
VYkpainu. B 300510rivHOMy My3ei npencraieHo 497 3pa3kiB, 13 3 HUX B eKCHO3UIIHHUX 3a1ax. JloAaTKOBO BinMiueHi
Buan YepsoHoi kaurn MCOII, sika 0XOInIrO€e mIicTh KaTeropii 0XopoHHOro craTycy. HalpigkicHImME cepel HUX €
Ti, mo nepebysae mix 3arposoro (Endangered, EN): xoxymns pycska (Desmana moschata), Tanip denpaunuii (Tapirus
indicus), 6euranscekuit Turp (Panthera tigris tigris), nepna kacmiiiceka (Phoca caspica), makaka nicoBuit (Macaca
sylvanus), cnon inaicekuii (Elephas maximus), kpine eBponevicekuii (Oryctolagus cuniculus) Ta Ti, o nepeOyBaroTh
mig xpuTHaHOKO 3arpo3olo (Critically Endangered, CR), 30kpema: manromnin n’stunanuii (Manis pentadactyla), Hopka
esporeiiceka (Mustela lutreola), caiira (Saiga tatarica) Ta opaurytanr (Pongo pygmaeus).

Theriologia Ukrainica, 18 (2019): 65-73 nepexyactu

KpacnoOopcbka nomyJisinisi 3y0pa e€Bpomneiicbkoro: icropisi popMyBaHHs, Cy4YacHU CTaH, NepCHeKTHBH Poc-
Ty. — A. Kamrranssau. — VY 2015 poui B miBHiuHIN wacTuHi Binmopyci, Ha Teputopii BepxHuboasiHncskoro Ta PocoHch-
KOro paiioHiB BireOchkoi 00nacTi CTBOPEHO HOBY BiJIbHOKHBY4YY MOMYJISALIK0 OiLTOBe3bKOro 3yopa (Bison bonasus
bonasus L., 1758). IIpoTiroM 40THpbOX POKIB (3 MOMEHTY BUHHKHEHHs 10 noyatky 2019 p.) aBrop 3a1ilicHIOBaB pery-
JSIpHU#T MOHITOpHHT 11 cTany. [IpoBomuimcs Bi3yasibHi CIOCTEPEIKESHHS 3a TBAPUHAMH, MOLIYK CIiiB KUTTEMISIIBHOC-
Ti, AHKETYBAHHS Ta OIMTYBAHHS €TepiB Ta MICLIEBOTO HaCE/ICHHs. MIIOB 36ip IaHUX 3 AMHAMIKH YHCEIBHOCTI HOIMyIIsi-
1iH, HApO/KYBaHOCTi, CMEPTHOCTI Ta CTAaTEBOBIKOBOT'O CKJIay 3yOpiB, CE30HHMX OCOOIMBOCTEIl MPOCTOPOBOI Ta TEPH-
TOpiaNbHOT CTPYKTYPH CTaJl Ta OKpeMHX 0coOuH. [ToyaTkoBHii eTarn icCHyBaHHS KpaCHOOOPCHKOI MOMYJIALIT XapakTepH-
3YETHCS MBHIKUM KUTBKICHUM pOCTOM. Lle MOSICHIOETHCS YMCENBHICTIO 3aBE3CHUX 3yOpiB-3aCHOBHUKIB (68 0coOHH),
BUCOKOIO HAPOXKYBAHICTIO MOJIOHSKA, HU3bKOIO CMEPTHICTIO Ta MEPeBaKAHHAM B MOMYJISLIT MOJIOJMX Ta CEPEeIHBO-
BiKOBUX TBapuH (01m3bK0 87 % Bij 3arampHOro noromis's). Jlo mouatky 2019 poky ymceNnbHICTH MOMYJIALIi CATHYya
155 ocobun. TepurtopiaqbHO KpacHOOOPCHKA IOMYJIALIS CKIaJA€ThCS 3 IBOX IPYII, KOXKHA 3 SIKMX chOpMOBaHa Kijb-
KOMa CTaJlaMH, 1110 TOBOJIi HeCTablIbHI 3a CBOIM KIIbKICHUM Ta CTaTEBOBIKOBHM cKiafoMm. [lnomra 1i cyuacHoro apea-
ny nepeBuuiye 17 Tuc. ra. L] TepuTopis BUKOPUCTOBYETHCS 3yOpamMH HEpIBHOMIPHO: Ha Hill BUALISIOTHCS KITFOUOBI
Miclsl TPOXKUBAHHS, IUISIXH PETyJISpHUX Mirpauiif Ta Majo BifBiqyBaHi IUISHKH. YacTHHA JOPOCIUX CaMIiB Mirpye Ha
JIOBrOTPUBAJIMIT MIepion 3a Mexi HomyJsLiiiHoro apeaiy. [IpOonoHy€eThCsl KOMIUIEKC MPaKTHYHUX 3aXOJIB, peanizallis



162

Theriologia Ukrainica, 18 (2019): pehepamu cmameii

SIKUX OyJZie CPHUSTH JOBrOTPHBAIOMY 30€pEKEHHIO KpacHOOOPCHKOT momystsnii. OCHOBHI 3yCHIUIS CIIiJl HAIIPAaBUTH Ha
CTBOPEHHSI (PYHKIIIOHAIBHOI CUCTEMH 11 )KUTTE3a0€3MCUCHHS, sIKa BKJIIOYAE 3aX0/1 OI0TEeXHIYHOI, OXOPOHHOT Ta BeTe-
PHHAPHO-TIPO(ITAKTHIHOI CIIPSIMOBAHOCTI Ta PEryJSIPHUI T€HETHYHUI KOHTPOIIb. JIOCATHEHHIO Iii€i MeTH Oye crpu-
SITH TAKOXK PO3pOOKa Ta BIPOBA/DKCHHS IIAHY YIIPABIIHHS KPACHOOOPCHKOIO MOIYJISLIELO.

Theriologia Ukrainica, 18 (2019): 74-79

SxicHa oniHka yMOB icHyBaHHs 1Jis1 capHHu eBponeiicbkoi (Capreolus capreolus L.) y Jlicoctenosiii (npaBode-
peuxHiii) JicomucauBebKiii 30Hi Ykpainu. — E. Pisyn. — Haiikpamum 3aco60M OLIHKK YMOB IIPOXKUBAHHS TBAPUH
€ METOJI aHali3y poCIMHHOCTI. [IpOAYKTHBHICTh MUCITUBCHKUX YTi[b 3yMOBIIOIOTH KOPMOBI 1 3aXHCHI YMOBH TEPUTO-
pii. Knacuikatiiss MUCITUBCBKUX YTi/Ib 32 KOMIUIEKCOM €KOJIOTIYHUX YMOB, ITPOIYKTUBHICTIO, & BiJIIOBITHO 1 EMHICTIO
€ HeoOXITHOI0 OCHOBOIO IS BEICHHS PAlliOHAJIbHOTO MUCIUBCHKOIO TOCIIONApPCTBA, TOMY iX IPyIyIOTh 3a THIaMu. B
HPAKTHII MECIIHBCHKOTO BIOPSIKYBAaHHS YKpAiHU 3aCTOCOBYETHCS KIacH(ikamis, sika 6a3yeThcs Ha (iTOIEHOTHYHO-
My migxoai. O6’eKTaMu JOCIIIKEHb Oy MHCIMBCBHKI YTiZJIs JIICOBHX 1 JIICOMHUCIMBCHKUX TOCIOJAPCTB, L0 3HAXO-
JIThCS y BiZOMCTBI JlepaKaBHOro areHTCTBa JICOBUX pecypciB Ykpainu i po3rainoBaHi y Jlicocrenosiii (rmpaBodepesx-
Hiit) TicOMUCIUBCHKil 30HI Ykpainu. CapHa €BpoIeiichka IeMOHCTPY€e Haif0ibIy OBEIIHKOBY IIACTHYHICTD CEPen
MIPECTABHUKIB PSIIy OJICHEMOJIOHMX, OCKIIBKY YCIIIIHO MOKE MPOXKHUBATH SIK B MO3aTYHHX JIICOBUX YTiAIIX, Tak 1 B
MOJIbOBHX, (POPMYFOUH BIAMIOBIHO JICOBHH 1 MOJILOBHUIT eKkoTHNH. [IpoaHani3oBaHO THIIOJIOTIUHY CTPYKTYpY MHCIIUB-
CBKHX YTiib FOCIO/IAPCTB, SIKa Ma€ BIUIMB Ha SIKICHY OL[IHKY YMOB iCHYBaHHs [UISl CAPHH €BPONEHCHKOI. 3 MiBHIYHOTO
3axony Ha miBaeHHHH cxif JlicocrenoBoi (paBoOepexHOT) JIiICOMUCIUBCHKOT 30HH YKpaiHU cepeiHiil GoHITeT MuUC-
JIUBCBHKHX YTi[b AJIsI CAPHU €BPOMEICHKOT 3MiHIOETBCS Bif 2,7 1o 2,4. B yriamsax 3 mepeBakaHHsIM OPHHX 3eMelb abo
XBOMHOTO JIicy (OpMyIOThCS Cepe/iHi 3a SKICTI0 YMOBH, a JIMCTSIHOTO JIicy — J00pi 3aXHCHI i KOPMOBI YMOBH JUIs cap-
HH. 3’5ICOBaHO, 10 100pi 3a SAKICTIO YMOBH iCHYBaHHS B YTiISX HE TapaHTYIOTh BUCOKOI UHCeNIbHOCTI capHU. Tak, B
YIiUIX 3 HepeBakaHHAM OPHHX 3eMENb, YHCENIBHICTh CapHH Oylla HIDKYA 32 ONTHMaNbHY Jumme Ha 10 %, a mpu mepe-
Ba)kaHH1 JMCTAHOTO Jticy — Bix 20 10 31,7 %. 3 npakTH4YHOIO METOI0 NOTPIOHO BU3HAYATH NMPUOIM3HUI PIBEHb ONTH-
MaJIbHOI YHCENIBHOCTI, BPAXOBYIOUH IIUIBHICTh TBAPUH B KPAIMX MHCIMBCHKUX TOCIIOAAPCTBAX PETiOHY, a TAKOX Bi-
JIOMy IIUIBHICTB, 32 AKOI HOTIPIIyIOTECS PENPOAYKTHBHI MOKA3HHUKY 1 SKiCTh HOITYJIALiH, a IKOJa TiCOBOMY i CLIbCh-
KOMY TOCIOJAPCTBY € BiI4yTHOIO.

Theriologia Ukrainica, 18 (2019): 80-100

Kinsb [Ip:xeBanbebkoro (Equus ferus przewalskii) y YHopHoOuwibcebKiii 30Hi Biguy:kenns yepe3 20 pokiB micJst iH-
Tpoaykuii. — C. INamak, C. IlackeBnu. — ®dortonactku (DI1) Bukopucrano y 2018 p. 1ist OLIHKE TOTOYHOTO CTAHY
nomyssinii kone#t [IpkeBanbebkoro (KIT), inTpoaykoBanux 1o YopHoOMibChKOi 30HM BimdyxeHHs (U3B) y 1998 p.
O6crexeno 10 720 3 2600 kM® 3araIbHOT ILIONI Y MEpioJ 3 JIOTOTO JI0 JIMCTONA/E, TIPOTE MPEICTABIeHa TYT OLiHKa
3pobneno mus TpaBHs-numnHs, kKomu KIT waii6ineim ocimi. Ha ykpaincekuit gactuni Y3B napaxosano 137 KIT: 47 xe-
peoduiB, 66 koOun (nopociux i He3pinux), i 24 noma (10 camuis, 4 camku, i 10 HeBu3HaveHOI crati). llloHaiiMeHIe
4 me (xepebewp, 2 koOuiy 1 1 yomma) BigMiveHi Ha BignaneHii ainsHui binopyci (ycH. nosia. B. Jlom6poscbkoro). Bei
JIOIIIATH HAPOJMIIHCS y KBiTHi—umHi. byno 13 rapemHux TabyHiB 3 omaraMu (110 3—16 0COOUH B KOKHOMY ), 4 MaJIuX
HEepenpoAyKTHBHUX TabyHU (2—3 oc.), 6u3bKo 6 jxepedieBux rpyn (2—6 oc.) i moHaWMeHIIe OJNH 3BHYAHO OTUHO-
Kkuil xepebenb. ['apeMHi i HepenpoAyKTHBHI TaOyHH TpuManucs Ha 18 minsHkax. XKepeOrosi rpynu 3BH4aiiHO KOYy-
BaJIM. JIBi-TpM TPyIH KWK Ha JUISHKAX, 10 BKJIIOYAIOTH 1 yKpaiHCBKY, 1 Ounopycbky yactunu. Y 2007-2010 pokax
KII neperkaynu p. [Ipun’sts i octaTouHo chopMyBanu MicieBy cyonomyssnito. Maibxe Bei KII BimHOCSTBCS IO ApYy-
rOro i BUIIE MOKOJIHHS, JIHIIE Bl KOOMIN MalOTh TABPO OTpUMaHe 10 iHTpoaykiii. Onun Tabyn y DutiHISX MaB 10-
MaIllHIO KoOMITy (BOCEHHM BOHA MepeiIinia Ao cycianboi rpynu y Crevanit, e 'y 2019 p. npunecna somia Bif xepeOIs 3
Lninais). HlonafiMenmne 2 camus (OAUH TOPOCIHH HErapeMHUM 1 OJJMH HECTATEBO3PLINIA) MaJX O3HAKH TiOpuan3awil
3 IOMAIIIHIM KOHEM. Y MaHOMY IOCII/KeHI MOYKITUBE JISSIKEe 3aHM)KEHHS 3arajibHOi OLIHKHU TOTOMIB s, OCKIIBKU HE BCi
MIpUAATHI UTTHKY Oynn obctekeHi. Sk BusHauene, noroui’s KII 3pocno y 7 pasi 3 1998 no 2018 pik. IIpote, npu-
pict y 2009-2018 pokax O6yB y 1,5 pa3su MeHIuii 3a Toi, npo skuii noBinomisiocs y 1998-2008 pokax. Take ynosi-
JBHEHHS POCTY MOKIIMBO CTall0 Pe3yJIbTaTOM 3MiHH BIKOBOI CTPYKTYpHU IOMyIsNil. Y IepBHHHIN rpymi Oyno Ginbiie
3piTuX 1 OLIBII TUIOJOBUTHX KOOWJI, TO/I SIK 3 YaCOM YacTKa MOJIOIINX 1 MEHII MPOJYyKTUBHUX KOOI 301IbIIMIacs.
TenepimHi nemorpadivHi MOKa3HUKU Ta PEHPOIYKTHBHHUII MOTEHIlia]l HE MAalOTh 03HAK HETAaTUBHOT'O PO3BHUTKY IOIY-
nswii, 1 BKasyroTs Ha nopainbire npucrocyBants KII no miceBux ymos. KII € npencraBHUKaMH BiIKPHTHX CTEIIOBHX
KOMIDIEKCIB, 1 Hallli JOCiMKEHHS MiATBEPIUKYIOTH 1X mepeBary 1o sykis U3B. IIpore, mu BusBunm, mo KII vHe yHu-
KaroTh 1 JyiciB. JIicOBiIHOBIICHHSI 1 IepeBara J1iCOBUX 3eMellb € TOJIOBHIUMH MEPEIOHAMHU TSl BCEOIYHOTO MOHITOPHHTY
KITI, i MOXyTh BUKJIMKATH 3aHIKCHHS OLIIHOK PO3MIpy MOMYJISLii, OCKUTBKH MOYIIMBOCTI AJISl IPSIMHUX CIIOCTEPEKEHD Y
Jtici oomexeHi. PIT 703BONSAIOTH BUPIIIKTH 1[I0 TIPOOIEMY.

Theriologia Ukrainica, 18 (2019): 101-107

MopaenoBaHHs nommpeHHsi 6adaka qoBroxsocroro (Marmota caudata) nnsi wineii HaNMPSIMHUX MOJILOBHX 00-
cTe:KeHb Ta NepeBipKH SIKOCTI Micle3HAX0KeHb cHiroBoro 6apca (Panthera uncia). — B. Turap, M. Xammep,
T. AcukysoB. — babaku CK1aqar0Th YaCTHHY PAIliOHy JIESKAX 3HHUKAIOYHX BHUJIIB, 30KpeMa TaKHUX SIK CHIrOBUi Oapc
(Panthera uncia), ToMy 3HaHHS PO iXHE MOUIMPEHHS Ta €KOJIOTivHI npedepeHilii MalTh BUpIIIAIbHE 3HAUCHHS IS
CIIpaBH 30epEXCHHS Ta PHPOJOOXOPOHHOTO YIPABIIHHS XIKUMH TBapHHAMH Ha BEJIMKUX BUCOTAX. BpaxoByroun ne,
B paMKaX IIPOCKTY CTOCOBHO CHIrOBOro 0apca, SIKMM KepyIoTh HeypsmoBi opramizamii «biocepHi excremumii» Ta
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NABU (Kupruscran), Buitky 2014-2019 pp. Gymu npoBesieHi 00CTEKEHHS IPOCTOPOBOTO PO3IOALTY JOBIOXBOCTHX
6abax (Marmota caudata) B paiioHi, 30ce€peIKEHOT0 HABKOJIO TipChKOro mepeBary Kapakon (MOMroOHHUI HEHTPOIR
74.83° cx. 1., 42.37° nn. m.) Ha xpe0OTi Kupruscskoro Ana-Too. HasBHicTb 3aiiHsATHX Hip 6abaka dikcyBanu 3a nomo-
Morolo npuctporo GPS 3i 3aBaHTaHKEHOIO KapTOIO MICIIEBOCTi HOJIIEHO0 Ha KOMIpKH, KOXHA 3 SKHX Ma€ yHIKallb-
HU# Ko, BukopucTaHHsS KOMIpOK I03BOJISIE OTPUMYBATH AaHi B OLIBII HIKPOKOMY MAcCIITa0l, MpH 1{bOMY iHpOpMAILis
30MpaeThCs 3 PI3HUX KOMIPOK, BiJaJICHUX OJHA BiJl OJIHOI, i TAKMM YHHOM MO’KHA YHUKHYTH aBTOKOPEJISLIi JaHHX.
Bynu po3risiHyTi exonoriuti GakTopH, sIki MOXKyTb BIUIMBATH Ha IIPOCTOPOBHH PO3IOJLT Hip: TeMIepaTypa IOBEpXHi
3emuti (LST) B3uMKy Ta BIiTKY, JTiTHiH HopMani3oBaHui nudepeHniinuii Bereraniitauii innexc (NDVI), mudposa mo-
nens Bucotn (DEM) ta maHi npo Tum rpyHTy. B3aeMo3B's130k MiXx eKoIOTiYHUMHE (paKTOPaMH Ta PO3MO/IiIOM Hip OyB
MIpoaHaNi30BaHUil 32 JOIIOMOT O MoJieliel ekosoriyHol Hiti (Maxent). Moneni noka3sanu 1o0py BIANOBIIHICTB, cepe-
JHi 3HayeHHs nokasHuka AUC s TectoBux aaHux ckia 0,939. 3a BHECKOM y MOJENb 3MiHHI PAHXKYIOTBCS B HACTY-
nHOMY Topsazaky: jniTHi NDVI ta DEM, 3umoBi LST, mitai LST Ta Tun rpynry. Ha po3noain cpuaTInBHX I Hepe-
OyBanHs 6abakiB TepuTOpiil HalOLIbIIKMKA BrutMB MaB JiTHIH NDVI (1o 38 % nepmyTariiinoi BasxumBocti). NDVI —
1Ie TIOKa3HMK CTaHy KOPMOBOi 0a3u 0abakiB i sikpa3 OLIBLIICTE peecTpamniil IXHIX Hip 3pobiieHo Tam, ne NDVI konmsa-
eThes B Mexax 0,5-0,7. 3rigHo 3 KapTaMu IPOTHO3YBAaHHS, CIPUATIMBE CepeloBHINe nepedyBaHHs 6abaka (e iMOBi-
pHicTh nosiBu TBapuH > 0,5) Moxe 3aiimatn 10 40 % 1o gocniukeHHs. LIl kapTH BUKOPUCTOBYIOTBCS JUIS CIIPSIMY-
BaHHsI 3yCHJIb CTOCOBHO OOCTE)KEHHSI JUISHOK JaHAma(Ty Ha NpeMeT BUsBICHHs OabakiB Ta Ha3eMHOI Bepudikarii
SKOCTI YTiflb JUIsl nepeOyBaHHs CHIroBoro Gapca.

Theriologia Ukrainica, 18 (2019): 108-112

Pakyn niBHiunmii (Procyon lotor) B ypoocepenosuii Kuesa Ta nepcnektuBu popmyBanns iioro BiIbHHX momy-
asniii B Ykpaini. — O. Hikonaiiuyk, 1. 3aropoaniok. — HaseseHo BiJOMOCTI ITpo 3HaXiIKH 1 cTaTyc pakyHa y ¢a-
yHi YKpaiHH Ta CyMDKHHX KpaiH 3 JIeTalbHUM aHali3oM 3Haxigok Ha [loicci, 30kpema omucano nepuinii BUNajIoK BH-
SIBJICHHS BUJY Y BUJIBHOMY CTaHI B 3UMOBHIA 4ac y ceniTeOHOMy paiioHi KuiBchkoro Meramnounicy. AHaii3 JOCTYITHHX
JDKEpeJl 3aCBifdy€e 3Ha4YHE IOLIMPEHHS NPAKTHKH YTPUMAHHS PaKkyHIB B SKOCTI JOMAIIHIX TBapWH Ta PEryJLIpHi mo-
BIZIOMJICHHS TIPO BTeUi TBapuH 3 HeBoJi. HaBeneHo mpukiiaay BUSBICHHS LUX TBAPHH Y IUKOMY CTaHi, TOOTO pakyHH
3IaTHI BUWKUBATU 0e3 TypOOTH 3 OOKY JIFOJJMHU, a TAKOXK 3HAXOAUTH DKy Ta CXOBHUINA caMocTiitHO. KuiBChKi 3HAXiAKH
3aCBIAYYIOTH IIBHIKY CHHAHTPOIII3AIl0 BHIY, HA BIIMIHY BiJI €K3aHTPOITHHUX TOCEJICHb CYMKHHX perioHiB binmopyci,
SIKi Ha JaHWH MOMEHT Yacy HPUIMHWIM iCHYBaHH:. Bcee Iie po3riisnaeThest K CBIIUCHHS NEPIINX €TamliB (HOpMyBaHHS
CHHAHTPOIHOI IOIMyJIANil BUAY 3 IEPCHEKTHBOIO MOAANBIIOro GopMyBaHHS BUTbHOI momyrmii. ITopiBHAHHS oTpuMa-
HUX JaHUX 3 CYYaCHHMH OTJISIIaMH IO/I0 YYXKOPIIHMX BU/IB TBApUH B €BPOIIi MOKa3y€ HEBUITAKOBICTh TAKHX 3HAXi-
JIOK 1 Te, 1110 BOHU € 3aKOHOMIPHHUM IIPOIOBKEHHSAM PO3BHUTKY 1HBa3ii BUAy B €BPOIIi 3 MOJANBIIO EKCIIAHCIE MEX
MOIIUPEHHs BUIBHUX MOMyJIALiN Ha cXiA. Bee 1e BinOyBaeThes 3a paXyHOK BT€U 3 KOHTAKTHUX 300MapKiB Ta iHIIUX
MiCIlb, 1€ BUJI YTPUMYETHCSI B HEBOJI, @ TAKOXK aKTHBHOTO NPHCTOCYBAaHHS J0 HOBUX YMOB ICHYBaHHS Y 3B'SI3KY 3 IO-
TEIUTIHHAM KJIIMaTy 1 30UIbIICHHS IMOBIPHOCTI BHXXKMBAHOCTI BHAY B MPHPOJAHUX yMOBax. OCHOBHHMM CEpeJOBHUILEM
iCHYBaHHS BUJy 33 Cy4acHHX aKTyaJbHHX YMOB € HE IPUPOJIHI, a CHHAHTPOITHI MiCIIe3HAXOJUKECHHS, 30KpeMa CeliTed-
Hi 30HH MiCT, ajle IepCIIeKTHBA eK3aHTPOII3alil € JOBOMI peabHOI0. bepydn 1o yBaru Bei aceKTH MHUPOKoi eKCIaHCii
pakyHa MiBHIYHOTO B JAMKY MPHUPOAY B OaraTboX €BPOMEHWCHKUX KpaiHax, MH MaeMO 3pOOWTH BHCHOBOK, II[0 HUHI B
VYkpaiHi € BUCOKHI PU3HMK MMOBTOPEHHS TAKOTO ClieHapiro. BiH MO)ke MaTH CHIIbHHI HETaTUBHHUN BIUTUB Ha MiCLEBY
(hayHy, SIKIIIO MU HE MIATOTYEMO KOHIEILIiI0 BUPIIIEHHS L€l TpoOIeMH.

Theriologia Ukrainica, 18 (2019): 113-119

InBasin onpatpm (Ondatra zibethicus) y cremm IliBuiuno-3axinnoro IIpmyopromop’s. — 3. Cemionina,
C. ILmrom, B. JIeoHTb€B. — AHTPONOTeHHI IIPOTEXHIUHI 3MiHH B perioHi [IpH4opHOMOPCHKOTO CTEITy HPH3BEIN 10
3HAYHUX 3MiH y IPUPOTHOMY Pi3HOMAHITTI NaHamadTiB Ta 6iomeHo3iB. CucTeMa KaHaJiB CTaja MPOBIAHUKOM B CTe-
OBy 30HY Me30(iTHHUX BHJIB POCIHH, ()OPMYBaHHS JCPEBUHHO-YarapHUKOBHX, rajO(ITHO-ITyYHHX Ta OOJOTSIHHX
YIpyIyBaHb B3IOBX 3POLIYBAIBHUX KaHAJTiB, ()OPMyBaHHs HENMPUTAMAHHUX IIBIHIO YKpaiHM LICHO3iB B yMOBax He-
CTIfKOr0 COIBOBOTO 1 TiPOIOTiYHOrO PEXHMIB TEPUTOPI], HOMMUPEHHS IUIOI TPAHC(HOPMOBAHHUX IPUPOAHHX YIPYILy-
BaHb 3 y4acTIO PyJIepajbHHUX Ta aJBEHTHBHHUX BHIiB. CHCTEMa 3pOLIyBAIBHHUX TA APSHAXHUX KaHANIB CTaua MpPOBiJ-
HUKOM HENPUTAMAHHUX JUISI HPHYOPHOMOPCHKOTO CTEIly BHIIB POCIHMH Ta TBapHH. 3MiHA POCIMHHOTO MOKPHUBY IPH-
3Bela JI0 3HUKHEHHS Psy 30HAIBHUX BHIIB TBApHUH, Cepell SIKMX 0araro TakuX, IO OXOPOHSIOTHCS, Ta 1HBa3il BUIIB
iHTpa30HAIbHHX, IIMPOKO HMOIIUPEHHX, 30KpeMa, dyxopinaux. 3 Juinpa no IliBriuno-Kpumeskomy (ITIKK), KpacHo-
3HaM’STHCBKOMY KaHaJam, Jaji Mo 3pOIIyBalbHIA CHCTeMi A0 MPUOEPEkKHOT CTEMOBOT 30HHM MOTpAIMiIa OHAATpa, sSKa
Oyna aknimMaru3oBaHa B JIHinpoBckkux maBHsxX e 1944 poky. Ha IoriiBebkiit ainstHii YopHOMOpCehKOTo Giocdep-
Horo 3anoBigauka (Ub3), mo posramoBana B cxifHil yactuHi TeHApiBchKOI 3aTOKU Ha y30epexoxi HopHOTO MOps,
ongarpa 3’ seunacs 1971 poky. o 1980 poky uncenbHicTh OHmaTpu 3pocTaia, 3 1983 mo 1995 pik — 3anuranacs na
BHCOKOMY CTa0imbHOMY piBHI. 3 1995 poky uucenbHICTh oHIaTpu cTpiMko maxana. Y 2000-2010 pokax uepe3 3aHe-
a1 3pOLIYBAIBHOI Ta BIIIOBIIHO JpeHa)KHOI cucTeMH Ha o3epax IloTiiBchkoi AiistHKM He Oyi0 0O0NIKOBaHO KOIHOL
XaTK{. Y IPHYOPHOMOPCHKOMY CTEIly MH CHOCTEpirajid BiTHOBIIOBaJbHY cykiecito. 3 2010 poky mo4anoch BiTHOB-
JeHHs1 pucocisiHas, 3 2014 poky MOHOBUIIM 3pOIyBaHHs B MOBHOMY 00cs3i. Y 2017-2019 pokax KibKiCTh OHIATPO-
BuX Xatok Ha [loriiBebkii aistHII YopHOMOpCEKOro GiocdepHoro 3amoBifHuKa Aocsria piBHs modatky 1990-x po-
kiB — 10-12 xartok (30—40 ocobun). IToganpmia nquHamika ynucensHocTi Ondatra zibethicus B IpUYOPHOMOPCHKOMY
CTeIly BU3HAYaNacs BUKIIFOYHO I1POIOTIYHUME (haKTOPaMU aHTPOIIOT€HHOTO MOXOIKEHHS.
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CHuirypka anbniiicbka (Chionomys nivalis) B YKpaini: BUA Ha KpaiiHboMYy NiBHiYHOMY cX0/i CBOT0 MOLIMpPEH-
. — 3oaran Bapkaci. — CHirypka anpliiicbka, abo T0JIiBKa CHIroOBa, € IHUPOKO PO3MOBCIOJUKEHUM BHIOM TPH3Y-
HIB, III0 XapaKTepH3y€eThCs CYTTEBO ()PAarMEHTOBAHMM apeajioM Ta HAsBHICTIO KiJIbKOX 130JbOBaHMX MomyJiswii. [1o-
UIMPEHHS BUIY B OCHOBHOMY OOME)XEHE BHCOKOTIpHHMH paitonamu €Bporu ta Maioi Asii. Y Tepiodayni Ykpainu
CHITypKa aJblilCchKa MpeCcTaBlIeHa i30Jb0BAHOI0 TOMYJISIIE0 B CyOasbIiiickkoMy mosici Ykpaincbkux Kapmar. Ipo-
BEJICHO JCTalbHUIl OIS KOJNICKIIMHUX 3pasKiB BUIY, IO 30epiraroThest y I1’sIThOX 300JIOTIYHUX My3esiX YKpaiHH, —
e 149 mocTymHUX IS DOCHIiUKeHHS 3pa3kiB. [IpencTaBneHo pe3ynpTaTi Meperisny yciX BiTOMUX 3HaXiJok B Ykpai-
Hi 3 OHOBJICHOIO MArol0 MONIMpeHHs BUAY. [lokazaHo MOpQOIOTiYHI 0COOIUBOCTI MICIIEBOI 130JIbOBAHOI MOMYJIALIII,
10 HauexuTh 10 miasuay C. n. ulpius 3 akUEHTOM Ha €KCTep €PHHX Ta KPaHIOMETPUYHUX O3HAKaX JOPOCIHX OCOOWH.
CHirypka anbIrificbka Ma€e JOCHTb BEIHKI PO3MIpH IOPIBHAHO 3 iHIIMMH BUJAMH INOJNIBOK MicuieBoi ¢ayHu. 3a miHiii-
HUMH O3HAKaMH Tijla He BUSBJICHO 3HAYHHX BiIMIHHOCTEW MiXK TOPOCIMMH OCOOMHAMHE CaMOK 1 caMIliB. AHaIli3 KpaHi-
OMETPUYHHX O3HAK Ta iX MOPIBHSIHHS 3 TAKMMH y JBOX IHIIMX CyOasbMidCBKUX BUJIB MONIBOK (Microtus agrestis Ta
Terricola subterraneus) 10Ka3aB CyTTEBY BIIMIHHICTb CHI'YpKH aiblilicbkoi. Taka MiHIMBICT MOXe OyTH IOB’si3a-
HOIO 3 nudepeHmiariero MUX BUAIB 32 OKPEMIMH KOMIOHCHTAMHU €KOJIOT1YHOI Hillli, IO y CBOIO Yepry MiITpUMYeE CTa-
OiMbHICTH Ta HU3BKUI PiBEHb TPO(DIYHOT i MPOCTOPOBOI KOHKYPEHIIiT BCeperHI CyOalbIIifichKOr0 POIEHTOKOMILICKCY.
IokazaHo cyyacHHii CTaH JIOKaIbHOI MOMYJISIii CHITYPKH albIiHChKOI Ta OCOOIMBOCTI GI0TOMHOT MPHYPOUYCHOCTI BU-
Iy B YkpaiHcbkux Kapnartax 3 yBaroro Ha HOro poib sIK iHIMKaTOPHOrO BHAY. UHCENBHICTH CHITYPKH aNbliiichkoi B
VYkpaincekux Kapmatax mopiBHSHO BHCOKa y MeXax MpUTaMaHHUX 1i GioTomiB. 30kpeMa, BH IOMiHYBaB y BiAJIOBaxX
y BCIX THIAX POCIMHHUX acouianii YopHOTIpChKOro MacuBy. Sk eHIEMIYHUIT 1 peTIKTOBHIA B 3 OOMEXEHHUM TOIIH-
PEHHSM, CHITYpKa ajblilickka B YKpaiHi OXOPOHSETHCS 1 BKIIOUCHA 10 UepBOHOI KHHUTHU 1 Ma€ CTaTyC «BPa3IMBHIl».
OO6ToBOpPEHO MPOOIEMH OXOPOHH BUY 3 MOKIMBIMH 3aX0JaMU 33Ul 30€pexKeHHS IOyl By B YKpaiHi.

Theriologia Ukrainica, 18 (2019): 128-132

Hosi nani npo nommupenns kota Jicosoro (Felis silvestris Schreber, 1777) na Hoainii, Ykpaina. — M. [Ipeoer,
S1. Kanemox. — Brponosxk 2016-2019 pokiB oTpuMaHO HOBI JaHi, IOAO MOIIMPEHHS KOTa JIicOBOro B Mexax Tep-
HOMIBCHKOT, XMeNbHUIIBKOT Ta BinHUIEKOT 06nacTeit. HaBoasaThesl BIIOMOCTI PO YOTHPH CYYaCHI 3HAXIIKU KOTA JIi-
COBOTO, 3 SIKMX y TPbOX BHIIQJIKaX HAEThCS MPO 3HAXIAKHM 3arMOJUX TBAapHH (MepIinii — 3arubenb oHiel 0cOOMHH,
CaMKH, y OpakOHbEPCHKOMY CaMOJIOBI, Ipyruil — OpaKOHbEPCHKHH BIACTPLN IBOX OCOOMH, caMellb Ta caMKa, Tpe-
Till — BIACTPiN OfHI€T OCOOMHHM T[] Yac 3aifICHEHHS 3aXO0/1iB 3 PEryJIOBaHHS YHCENBHOCTI JIUCA PYJOro Ha TEPUTOPIl
HalioHaipHOrO npupoaHoro napky «Iloaineceki ToBTpU»), y omHOMY — mpo dikcarliro oHiei 0coOMHM poTOomacT-
KOIO Ha TEPUTOPIi MPUPOAHOTO 3anoBigHNKa «Menobopn». 3100y Ti BiZIOMOCTI 3aIMIIAIOTHCS BUIIAIKOBUMH 1 HE CHC-
TeMaTH30BaHNMH. OCHOBHA YacTHHA BHABICHHX TBAapHH, II¢ 3HAXiJKM 3aruOIuX 0COOMH Ha aBTOMOOLIBHUX JOPOTrax,
y OpakOHBEPCHKUX CaMOJIOBaX, Ta HABITh BOWTI TBApUHMU I/l Yac 3AIMCHEHHS 3aXO[iB 3 PErYJIIOBaHHS YHCEIHHOCTI
OKpEMHX BHJIIB TBApHH, B TOMY YHCJI Ha TEPUTOPISX MPHUPOAHO-3aMoBinHOTO (oHAY. 3a iH(popMaliero, MoJaHOO JIU-
me Kam’snenp-Tloninsebkoto PO YTMP, mopoky, ieHamu iX MUCIMBCBKUX Opuraz no0yBaerbest monan 100 ocobun
3[IMYaBIINX JOMAIIHIX KOTIB, Cepe]] SKHUX, HeOe3Ii[CTABHO IIPHUITYCKaEMO, BUCOKA YacTKa AUKHX JiCOBHX KOTiB. Cre-
puiizaiiis Oe3npUTYIBFHUX JAOMAIIHIX KOTIB € Hapa3i HalBaXKJIMBIIIOK YMOBOIO 30€peKEeHHS MOMYJIALiil KOTa JTiCOBO-
0, OJIHAK, 3BAKAIOYM HA T€, 110 HIXTO LIUM ITUTaHHIM CEpPHO3HO HE 3aMAEThCs, BOHA HE BUKOHYETHCS, BEJIMKA Kijlb-
KICTh HECTEPHIIiI30BAHUX CBIMCHKUX KOTIB IIPOJOBXKYE KOHTAKTYBATH 3 KOTOM JTiCOBHM 33 MEKaMH HACENCHUX ITyHKTIB.
EK0710r0-0CBIiTHI 3aX0/11 € HEOOX1THO YMOBOK OXOPOHH KOTAa JIiICOBOT0, OCOOIMBO Yy MICISIX HOTO iICHYBaHHS, OJIHAK,
SIK TIPABUJIO, 1€ POOOTa Ha OJIMKHIO 1 JAJBHIO MEPCHEKTUBY. 3a00pOHa BiICTPUTY 3[IMYaBIIMX KOTIB y MICIISIX iCHYBaH-
HS KOTa JIICOBOTO CHPHATHME HOro 30epexeHHIo Bxke y HailommkuoMy daci. MOXKIUBICTh BUKOPUCTAHHS AUCTaHIIIN-
HHX 3ac00iB (ikcamii KOTa TicOBOro Ha ()OTOIACTKY Ta 3alPOBAIKEHHS CHCTEMU MOHITOPHHTY, X04a O Ha TepHUTOpii
[13®, nacte 3MOry OTpHUMAaTH HEOOXiqHY iH(GOPMAILIO MIOI0 HOro YMCENHHOCTI Ta MOIMIMUPEHHS B PETIOHI Ta MOXKITH-
BICTh MTOCHJICHHSI HOTO OXOPOHU Ta 30€pe)KECHHS.

Theriologia Ukrainica, 18 (2019): 133-136

PinkicHi BuaM rpusyHiB Ha ()parMeHTapHUX CTEeNOBMX AiIAHKaX npaBodepe:xnoro Huxuworo Ioaninpos’s:
HOBI 3Haxinku. — 1. Mepajikin. — B pamkax ImpoekTy o J0CIiKeHHIO BIUIMBY MailaHYMKiB [IpuHinpoBChKoOl Bi-
TpoBOi enekTpocTanuii Ha (ayHy npiOHux ccaBuiB 1-3.10.2019 p. Oynu obGcTekKEHI ClTbCHKOrOCHOAAPCHKI TEPUTOPIi
Binosepcrkoro paitony XepcoHCHKOI 0071acTi — pisis, MO 3 PiMakoM, MOJIs 3 O3UMHUMH KYJIbTYpaMH, JTiICOCMYTH, a
TaKOK BEpXiB’sl OIHOTO 3 BiZpOriB crernoBoi Oanku «TsaruHka». Beporo BiamparnpoBaHo 253 macTko/mio i 3710BJIEHO
60 ocobuH Mikpomamaiiit 8 BuziB. BusBiIeHO TpH BHIM PiAKICHUX I'pU3YHIB — ciinauka crenosoro (Ellobius talpi-
nus), MUIIBKY cTenoBy (Sicista subtilis) 1 xoM staka ciporo (Cricetulus migratorius), 3aHeceHHX 10 YepBOHOI KHUTH
VYkpainu. Bei 3 Buau Oynu 3ycTpiHyTi Ha CTENoOBii AUISHIN Y BepxiB ' sx Oanku «Tsrinka». MumriBka cremnosa i ciimna-
YOK BUSBIICHI Ha JUISHII KOBHJIOBOTO CTEIY, a CIPUI XOM SYOK — CIIOCTEpIraBcsi cepel KyILiB TepeHy i1 IIUIMIIHHN Ha
JUISHI 13 HU3BKOPOCIIOKO TPaB’STHUCTOI POCIWHHICTIO. J{0J1s1 MHIIBKH B yJIOBI MiKpoMaMMaliil y Il Oanii ckiana
4,8 %, ii BigHOCHA YHCceNbHICTh Oyna 2 ocoonnn/100 mactko/nid, a B 3aranpHux yioBax — 1,7 % i 0,4 ocooun/100
macTko/mib BiamoBimHo. Kpim Toro, cipuit xoM ' sidoKk OyB 3JI0BICHHUIT HA TIEPEOPAHOMY TTOJIi HE JajeKO Bi JIiICOCMYTH 1
Ha TI0JIi paricy. 3arajibHa JIoJIsl XOM s49Ka Ciporo B yJoBax MikpoMamMaiii ckiana 3,3 %, Horo BiJHOCHA YMCEJIBHICTD
oyna 0,8 ocooun/100 mactko/ni6. HoBa 3Haxiaka ciimadka BigcToiTh Ha 18 KM Ha 3axij BiJ HAHOIMKIOT BiZOMOT TOU-
KM MEIIKaHHS [b0T0 BHUIYy. BoHa 3HaXOAMTHCS B MeXax HMOBIpHOTO apeany ciinadka y [logHinpos’i. I3 mux Tppox
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BUJIB PiIKICHUX TPU3YHIB JUIIE XOM S4OK Ciphil € HaffOLIbII MOIIMPEHUM BHIOM, SKUH B HEBEIHKiH KIIBKOCTI 3y-
CTPIYa€ETHCS 1 Ha CUTBCHKOTOCTIOAAPCHKUX YTiIAX 1 B JicocMyrax. Harmi mocmikeHHs 1 JiTepaTypHi Kepera moKa-
3y10Tb, 110 YCsI cTernoBa ¢opa i ¢ayHa CiIbCbKOTOCIOJAaPCHKUX PAHOHIB I[OTO PErioHy KOHIEHTPYEThCS Maiike BU-
KIIIOYHO Yy CHCTeMi 6alloK, ki TArHyThcs no JHinpa. HeoOxigHo HamaTtu BepxiB'sam 6anku «TariHka» crarycy 3akas-
HHUKa MICIIEBOTO 3HAYCHHS, 1HAKIIE I TEPUTOPis Oyze 3HuUIIeHa (PO30pEHa), OCKIIBKU CXUII OAKU TOCTATHBO MOJIO-
Iuif i He BUKITFOYA€ TaKOi MOMKIUBOCTI.

Theriologia Ukrainica, 18 (2019): 137-143

Psaconixxka mana (Neomys anomalus) na niBuoui binopyci HoBi 3Haxigku Ta kputepii inenTudikauii. — O. Ca-
Bapin, B. CaBapina. — AHanizyroTecsi HOBI 3Haxifku Neomys anomalus B o3epax JloBxuHa (reorpadidni koopauHa-
T Micus 3Haxigku 55°06°33,8" N, 28°36°03.1"E) ta Bewemns (55°07°55,3"N, 28°36°38.6"E, 55°07'55,4"N,
28°36°37.2" E), mo B YmanskoMy paiioHi Bitebcbkoi obnacti. Marepian 3i6paHo B mumHi 2019 p. Bunosneni ocobu-
HU (n = 3) 32 OKPEMUMH E€KCTEep EPHUMHU O3HAKaMH (Cipo-Oiny IUIsiMy HaBKOJIO OKa, a HE 32 HUM; HEKOHTPACTHHH Iie-
pexix 3abapBieHHS CIIMHM 1 YepeBa) BifpizHsucs BuJ BuiioBineHnX B 2018 p. ocobun (n = 4) Ha o3. bopkiBmuHa i 3
fioro npotoku. BusiBneHi Mopdonoriuni BiIMiHHOCTI 0COOMH, CIIiIMaHUX B Pi3HI POKH, HMiATBEPKYIOTh HAsBHI BiJo-
MocTi po penernunoi MiHmuBocTi N. anomalus. Macoro tina (7,14-8,03 1) i ocHOBHUMHE TIpOMipamH (TaK, BiJHOIICH-
Hs1 JIOBKMHH XBOCTa 10 AO0BKUHHU Tita — 0,65-0,68) ocoOMHM 3HAYHO HE BiJpi3HSUUCS. 32 KPaHIOMETPHYHUMH Xapa-
KTEPUCTUKAMU 0COOMHU N. anomalus TaKoX iCTOTHO He pO3pi3HsUINCS (BHCOTa HIDKHBOI mienenu — 4,04-4,17 mm). ¥V
2018-2019 p. ocobuHH pACOHIKKU Majol cHifiMaHi B TPhOX B3a€MOIIOB SI3aHUX 03€PaX, 3arajbHa IPOTSIKHICTD SKHX 3
MIPOTOKAMHU CTaHOBHUTH O113bK0 8 kM. [IpoToku Mixk 03epamu, HETJIMOOKI 1 TYCTO 3apOCii IepeBaMu Ta KyI[aMH, CIIPH-
SIFOTH TIEpeMilleHHI0 0coOMH. 3a pesynbratamu obuiky 2018 p. BimHOCHa uucenbHicTh N. anomalus Ha 03. Bopkis-
myHa 1 oro npotok ckiana 4 ocobn/100 mactko-7i0, a 3a mannmu 2019 p. Ha 03. [loxkunHa Ta 03. Bewemnss — 5,0 ta
4,4, BignoBigHo. OTpHMaHi BiZIOMOCTI JAIOTh MiACTaBy MPHUITYCKAaTH CTaOLIbHY YHCENBHICTD MicieBol momyiwanii. On-
HUM i3 (aKTOpiB, IO CHPHUSIOTH LIbOMY, € 3HIXKCHHSI KiJIbKOCTI TTABOJIKOBHUX BOJ. JIJIsl MIATPUMKH YHMCEITBHOCTI BHIY
HeoOXiHO, repll 3a Bce, 30epirati 6eperoBy JiHit0, KOJOBOAHY 1 BOJHY POCIMHHICT y 03epaX. JoLigbHO BKJIIOUATH
Besuki o3epa B cucremy OOIIT 3i craTycoM 3aka3HUKIB.

Theriologia Ukrainica, 18 (2019): 144-150

XXV Tepionoriuna mkoja: @ayHa B ymoBax ri106ajibuux 3min goskiais (Ilonicbkuii 3anoBignuk, 2018). —
B. Ilapxomenko. — IToxano 3BiT npo XXV Tepionoriudy mKkomxy-ceMiHap 3a TeMoto «®ayHa B yMOBax I7I00aIbHHUX
3MiH JOBKULI», 5Ky mpoBeneHo B [lomicekomy 3amoBignuky 24—29 Bepechs 2018 p. Opranizatopu Tepiomkomn —
VYkpaiHcbke Tepionoriune ToBaprcTBO Ta [lomichkuid IPUPOJHMI 3amoBiIHUK. Y4yacTh B3suin 31 HaykoBels 3 21 ycra-
HOBH Ykpainu Ta binopycii. 3a nporpamoio TepiolIKOIM MPOBEAEHO I'STh TEMAaTHYHUX ceciii (pO3NoAiIeHnX Ha
7 6110KiB), 1Ba MaicTep-KiIacu Ta TP KPyTJi cTonu. JlomoBiai TphOX Y4aCHHUKIB-AUCEPTAHTIB HA KOH(EPEHIIii BU3HAHO
yYaCHHKaMM TOTOBHMH JI0 3axucTy, 30kpema — 3. Bapkaci, H. Bpycennooi Ta 0. 3i3au-BoitnapoBuy. Brepiue 3a
BCIO icropito Tepiomkoau yyacHUKH KOH(EpeHLil OTpUMalu MOXJIMBICTh IPONTH Kypc MiJBMILNEHHS KBawidikawi,
SIKUH CKIIafaBCcsl 3 YOTUPHOX PO3JLIIB 32 TeMOI0 « MOHITOPHUHT TBAPUHHOTO CBIiTy Ha 00'ekTax i Tepuropisx I13d». 3a
TpauIIi€ro, B 3aBepiieHHs: Tepiomkoan npoBeaeHo iHpopmamiiHuii sspMapok Ta (OTOKOHKYPC, Tema sikoro — «Pik
Bogka B YkpaiHi». OkpiM TOro, NpoBeIeHO YOTHUPHU IMOJIBOBI EKCKYpCii TEpUTOpi€r0 Ta oKoJIHIsIMH [losickkoro 3aro-
BiZIHMKA. YXBaJ€HO Pe30iIoNiio 3 11 MyHKTIB, yXBaJeHO pilleHHs nepeiiMenysatu xypHan «lIpami Tepionoriunoi
mkonu» Ha «Theriologia Ukrainica», 3aTBepIUTH 3MIHH CKJIaJy PEIKOIETil Ta 3aXONU IS BXOIXKCHHS B CHCTEMY
CrossRef ta Bupimeno npoBectu HacTynHy Tepiomkony B uepBHi 2019 poky Ha 0. XopTuis (3amopi3bka 001.).

Theriologia Ukrainica, 18 (2019): 151-158

Juxa tepiogayna B ymoBax TpanchopmoBanux Jangmadris: 3Bit npo 26 Tepiosnoriuny mxomay-ceminap (Xop-
s, 2019). — K. Oueperna, H. Jledenesa, M. Ilouk. — XXVI Tepionoriuny mkony-ceminap Ha Temy «Jluka
TepiodayHa B yMoBax TpaHCpopMoBaHMX JaHAmadTiB» nposeaeHo 17-21 wepsHs 2019 p. Opranizatopamu Llkomm
BucTynuu Hanionansauit HaykoBo-nipuponauunii Mmy3eit HAH Yxpainn, kadenpa 6iomnorii sticy, MUCIHBCTBO3HABCT-
Ba Ta ixTiosorii 3amopi3pKoro HaIioHaJIBHOTO yHiBepcuTeTy Ta HamioHanpHHI 3amoBigHUK «XOpTUIL». Y poboTi
MIDKHApOTHOT IIKOJIM-CEMiHapy B3sUIHM Y4acTbh MoHa/ 37 300J10TiB i3 23 ycTaHOB 3 YOTUPHOX KpaiH: Ykpaiuu, binopyci,
Monpmi Ta ®panii. llIkomy-cemiHap MpoBeIEHO Y paMKax KUTbKOX TEMAaTHYHHX OJIOKIB: ITOCTAaHOBYA CECisl, TEMaTHY-
Hi JIOMOBIi/i Ta TUCKYCil 32 OCHOBHOIO TE€MOIO, NMOTOYHI JOCITI/PKCHHS Ta anpolallis pe3ysbTaTiB KBami(ikariifHux
mpailh, MalCTep-KJIacH Ta MOJIbOBI 3aHSTTS, HIopiuHa akiis «Hiu kaxkaniB» Ta porokonkypc «CBuHs Ta i poaudi B
00’eKTUBI». 3alyIaHOBaHy MPOrpamMy LIKOJM BUKOHAHO B MOBHOMY 00cs3i. MaiicTep-kiacu 1mojo 300py Ta aHami3y
BMICTY IEJIETOK Ta II0JI0 METO/IB IPHKUTTEBOTO BUBYCHHS K)KaHIB JO3BOJIMIM BUSBUTH Ta JIOJATH HOBI IS CIIUCKY
Tepiodaynn 0. XOPTHUIS BUIH CCaBIIB, 30KkpeMa Mus spicilegus, Sylvaemus tauricus ta Pipistrellus nathusii, a Takox
MIATBEpAMIA HASBHICTh HU3KHU IHIINX BHIIB 3eMJIEPUIOK, KakaHiB Ta rpu3yHiB. HactynHy Tepiosoriyny mkoiny pe-
KoMeH0BaHo npoBecTy Ha 6a3i HIIII «/lnicTpoBebkuii kanbition» Bocenu 2020 p., a B3uMky 2019/2020 pokis npose-
CTH MDKIIKITbHHE ceMinap «CcaBIli B IenieTkax Xmwkux nraxis» B Kam’suui-IloainscekoMy.
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TEPIOJIOTTYHI IKOJIA TA TYBJIKAII ITPO HUX

Theriological Schools and their reports. — A brief review of annual workshops of the Ukrainian Theriologi-
cal Society NAS of Ukraine organised in 1994 to 2019, i.e. for 25 years of its activity is presented. Information
on all schools is provided including the main topic, venue and date, key organisers and links to the publication
with reports on these seminars and their resolutions. This review includes information on 26 annual schools-
seminars and 36 publications about them, including all reports on current schools with an overview of events
and resolutions of each meeting. The reports are published in 7 different editions (the main are the Proceedings
of the Theriological School and Vestnik Zoologii), with a total volume of 170 pages.

Beryn

3anaui Tepiomkonau Ta MiJCYMKH MEPIINX 5 POKIB ii JisUIBHOCTI BUKIaAEHO B orisai « Tepiono-
riYHa IIKOJIAa Ta PO3BHTOK TEPIOJOTIYHUX AOCTIKeHb B YKpaiHi» (3aropomniok, 1999). Baxnusi
KOMEHTapi MI0/0 1€l MIKOIHU € B oAl «Xooumu 6 npupody» 3 1Ky antponosorii Hayku (Cobo-
neBa, 2017). Tyt npeacrapneHo iHdopMallito mpo BCi LIKOJM i3 3a3HAYEHHSIM OCHOBHOI TEMH, MiCIIs
1 TepMiHiB IPOBEACHHSI, OPTaHi3aTOpPiB i MOCKIAHb Ha 3BITH.

Ckopouennst: 1Y, JITY — nepxasuuit (nex.) yHiBepcutet, HIIIT — namionansaumit npupoxxuit mapk, HY —
HanioHanbHUH yHiBepcuteT, OIIC — ronoBHMI opranizaTop Bij npuiimarodoi croponu, I13 Ta B3 — npupon-
Hui abo Giocdepuwuii 3anoBinauk, PJIIT — perionansunii nanmmadrauii napk, CEC — canenigeMmcranmis.

Mepiui 10 Tepioaoriunmnx mxkia (1994-2003)

CtBopena Bocenn 1993 poky cekuist YTT «Tepionoriuna mkoja» modania TisUTbHICTE B YMOBaX
3aHenany JAOCIHiIKEeHb, KOJIH JIesiKa aKTUBHICTb 30epiranacs Ha O10CTaHIIAX YHIBEPCUTETIB 1 MEAIHC-
TUTYTIB, IPUPOJHHUX 3aIIOBITHUKAX, HaliOHATHHUX Mapkax, obmacHux CEC. Tomy mepmn mxomn
Oy/nH OpIEHTOBaHI BUKJIFOYHO Ha JOCITI/DKCHHS B 3allOBIHUKaX Ta OIOJIOTIYHHMX CTaIliOHapax, II0
BiIOMTO B Ha3Bax Tepiomkii. OCHOBHOIO METOI0 MO CyTi Oylio 30epekeHHs HayKOBOTO COIiyMy,
JOCIHITHAIIBKOTO TOHYCY Ta OOMiH IPaKTHIHMM JIOCBIZIOM # iH(pOpMaIIi€ro.

I THIC: «Tepiodayna 3anosigunkisy — Kapmarcekuit b3, 3—7 xostas 1994. OIIC: B. ITokunpuepena, 3a y4a-
cti S1. loBranmya ta b. l'omoBanus. 3Bit: 3aropoantok, Jlosranmy, 1995.

II THIC: «MoHITOPHHTOBI IOCTIKEHHS 1 MeToau oOuiky Tepiodaynm» — Kaniscpkuii 13, 23-27 >x0BTHA
1995. OIIC: H. Pyxinenko, M. Hopnwuii, B. I'pumenko. 3Bit: 3aroponHiok Ta iH., 1996.

III THIC: «Ananiz ¢ayHicTHYHUX yrpymnoBaHby», OGiocramionap «Saytn» Hixuncekoro JITY, 21-25 xoBTHS
1996. OIIC: b. Kenpog, O. Boosenko, I1. llenrypak. 3BiT: 3aropoaHtok Ta iH., 1997.

IV THIC: «CcaBui y YepBoniii kau3i» — [lomicekuii [13, 20-26 xoptHs 1997. OIIC: C. XKwuna, I'p. Bymap,
I'an. Bymap. 3Bit: 3aropoHiok Ta iH., 1998.

V THIC: «IctopuuHni 3MiHn dayHu Ta npodnemu BenenHs Jlitomucy npupoan», 6ioctanmis «[aimapm» Xapkis-
cekoro 1Y, 28 Bepechs — 3 xxoBTHA 1998. OIIC: B. Toxapcekuii, B. I'pyOnuk. 3BiT: 3aropoaHiok Ta iH., 1999.
VI TLIC: «MakpotepiodayHa, ii cydacHHil cTaH Ta HEPCIIEKTHBH 30€peKeHHsD», OlocTaHLis TepHONIECHKOTO
JITY y 3aka3auky «[ omumpkuii», 28 BepecHs — 2 xoBTHS 1999. OIIC: b. [Tunsascekuid, 3a y4acti JI. llleBunk,
JI. Bapa6am. 3Bit: 3aropoauiok, Tumenko, 2000.

VII THIC: «Benuki xuxi ccaBui Ykpaiuu ta npuieriux kpain», [Tomicekuit I13, c. CenesiBka JKuromupcbkol
00m1., 15-17 rpyans 2000. OIIC: C. Xuia, I'. Bymap Ta I'. Bymap. 3Bit: 3aroponnroxk, Llkeups, 2001.

VIII THIC: «Ccasui Binkputux npoctopiB» — Jlyrancekuii I13 (IlpoBanbcekuii crem), 13—18 tpaBus 2001.
OIIC: O. Konnparenxo (3a yuacti B. Boposenus, O. Yirakosa ta A. bonnapenka). 3BiT: 3aropoaniok, 2005.

IX THIC: «MeToauku 00Ky TepiodayHm» — 3amoBinHuK Po3touus, 7—12 sxoetHs 2002. OIIC: 1. dukuii, 3a
yuacti B. Mucroka ta T. I'y3is. 3BiT: 3aropoantok, Juxwmii, 2002.

X THIC: «OcrtpiBHi edextu Ta reoindopmamiiini cucremmn» — Kpum, [Ipoxonoane, biocranmis MY, 6-11
xoBTHS 2003. OIIC: A. dymuuekuii, M. TosnuHens, 1. €scradnes. 3BitT: Jymmmkuii, 2004.
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Hactynni 10 Tepiosoriunnx mxin (2004-2013)

[Mounnaroun 3 10 Illkonu, I BCIX MIOPIYHUX 3yCTpidel po3mov4aTo roTyBaTh (OKpPiM PO3CHIIKA
JIUCTIB) cIIemiaibHi CTOpiHKY Ha caidTi YTT, Ha skux BMimeHo emMOieMy Ta mporpaMy 3ycCTpidi, CITH-
COK 3asIBJICHHX YYaCHHKIB, IaM’ATKY B IOPOTY. 3BICHO, IbOMY CHPHSIIH 3HAYHO 3POCII MOXKIUBOCTI
KOPUCTYBaHHs [HTEpHETOM Ta MiATOTOBKU BEO-CTOPIHOK i MYJIBTUMEIIHOTO CYIPOBOY.

XI THIC: «[locnimxeHHs rigpodinbHIX yrpynoBaHb ccaBiiB» — MukonaiBcbka o01., ¢. Muris, PJIIT by3bkuii
Iapt, 11-16 xoBTHA 2004. OIIC: B. ApTamonos. 3Bit: 3aropoaHiok, 3izna, 2005.

XII THIC: «CunanTpormis ccaBIiB Ta ¢payHa ypboexocuctem» — Jlyrancek, JIyrancekuit HY, 25-29 nucrona-
na 2005. OIIC: 1. 3aropoaHiok Ta exokiy6 «Kopcaky. 3BiT: 3i3aa ta iH., 2006.

XIII TUIC: «PaputerHa TepiodayHa: craryc, nommpeHHs, oxopoHay — Kam’sHens-Iloninbcekuii, Kam’ssHers-
Honinecermii AITY, 9—13 xotH 2006. OIIC: M. Marsees, M. [Ipeber ta A. Jlimyk. 3it: 3aiinesa, 2008.

XIV THIC: «MoHniTopuHT (hayHH Ta JUCTaHLINAHI TOCTIHKEHHS ccaBIiB» — 0a3a «Exomomic», YopHOOHIBCEKA
30Ha, 24-28 Bepecus 2007. OIIC: C. 'amak. 3BiT: ['amak, 2010.

XV TUIC: «IIpobnemHi BUIM CCaBILiB: JiarHOCTHKA, MomupeHHs, ekonoris» — KaniBebkuit 13 (Uepkacbka
0611.), 6-11 xostHst 2008. OIIC: H. Pyxinenko, M. Yopuuii, B. I'puienko, €. S16mynoBcbka-I'pumienko. 3Bit:
Kopo6uenko, 2010.

XVI THIC: «/lunamika momynsuii ta xwkanrBo» — [lomicekuit 113 (OKutommpcska 0611.), 26-31 KOBTHS
2009. OIIC: C. XKuua (3a yuacti B. ITapxomenka). 3Bit: [Tapxomenko, 3aroposuiok, 2012.

XVII Tepionoriuna mkona-ceMinap «Pecypcu daynu i ¢ayHna sik pecype» — Hlanpkuit HIII, 20-25 Bepecus
2010. OIIC: I. ukuii, B. Tumenko, A. Caraiinak. 3sit: Aukwuii, 2012.

XVII THIC: «MopdosoriyHa MiHIHBICTE CCaBLiB 1 30epexkeHHs iX pisHOMaHITT» — Kazantuncekwuii [13, 26—
30 BepecHs 2011. OIIC: M. ToemuHens, I. €scradres, I1. Tonpain, JI. [maanmina. 3sit: Tonuaens, 2012.

XIX THIC: «Ponb 3amoBiIHUX TEpUTOPiIH y 30epekeHHI (ayHICTHUHHMX KoMIUIekciBy YopHomopcebkuii b3
(Xepconcrka 0011.), 24-29 Bepecns 2012, Ha 6a3i «HopHomopeus» y c. 3amizuuii [Topt. OIIC: 3. CenroniHa,
JI. BaxriapoBa, 0. Mockanenxko. 3Bitu: 3aropoaHiox, 2012; Mepanikin, 2013; Cemonina Ta iH., 2014.

XX THIC: «TakcoHOMiYHE PI3HOMAHITTS CCABIIiB 3aMOBITHUX Ta MPUPOIHUX TEPUTOPii» mpoxoamia 3 30 Be-
pecust 10 5 xoBtHs 2013, c. Mukynuunn IBano-®pankisebkoi o611, Kapnatcekuit HITIT (IBano-®pankiBchka
0011.). OIIC: O. Kucemtok. 3Biti: KoBans, 3aroponurox, 2012; Mepamikin, 2013.

Tepiosoriuni mkoau octanHHboro yacy (2014-2019)

IMTouarox BiitHu Pocii npotu YkpaiHu CyTT€BO BIUIMHYB Ha XiJ 310paHb i 00CST y4aCHHKIB: BO-
cenn 2014 poky mkony BigMiHWIU (TUIaHyBajacst Ha AckaHiro), ii mepeneciu Ha BecHy 2015 (PJIIT
MixpiunHcbkuii). Hagani nuHamika BiHOBHIIACS, MTPOTE KUTbKICTh YYaCHUKIB 3MEHIIHIacs a0 20—
35 oci6. lllkonu TpeThOoro nepiofy CTaiyd BUPI3HATHCSA 3HAYHOIO KiJIBKICTIO MalCTep-KIaciB.

XXI Tepionoriunoi mkona-ceMiHap — «MUCIUBChKA Ta papuTeTHa TepiodayHa: YNpaBIiHHS MOMYJISIIsIMU
npoBeneHa 21-24 tpasusa 2015. PJIIT «Mixpiunacekuit» (c. Otpoxu, KuiBcpka 061.) y cmiBmpani 3 HYBill
VYxpainu. OIIC: A. Caraiinak, B. Tumenko. 3BiT: Bpycennosa, Caraiinak, 2015.

XXII THIC: «3n00yBaHHs TBApHH Ha 3aIIOBIJHUX TEPUTOPIisx» BinOymnacs 5-9 xxoetHs 2015, HIIII «Iloxinbes-
ki ToBtpu» (XmenpHuLBKa 0011.), y Bakoti. OIIC: M. MarBeeB Ta M. Tapacenko, M. [pebet. 3BiTi: Mep3mi-
KiH, 2016; JIpeber, 3aropoaniok, 2018.

XXIII THIC: «Yy>xopiaHi Ta KJIIOYOBi BUIH CCABLIB B €KOCHCTEMaX» MPOMIILIA MPOTAroM 26 BepecHs — 1 xko-
BTHs 2016, HIIIT «Cno6osxancekuit» (XapkiBcska 0611., KpacHokyTeskuii p-a). OIIC: H. Bpycennonsa, A. bia-
TOB, €. CropoboraToB. 3BiTH: Mep3nikiH, 2017; Bpycennosa, 2018.

XXIV THIC: «3oo0moriyni KoJekiii: 30ip Ta igeHTH}ikamis 3paskiB», 4—8 xoBtHs 2017, M. Oneca, Ha 6a3i
VYkpalHChKOTo LEHTPY ekouiorii Mopsi, Ykpaincskoro nporuaymuoro H/I ta Onecskoro HY. OIIC: O. Taiipam,
J1. Coxonoscrkuii, O. Jlatioa, M. Poskerko, B. Jlookog. 3eitu: Mep3anikin, 2018 a; bapkaci, [a#igam, 2019.

XXV THIC: «®ayna B ymoBax IiioOajdbHUX 3MiH HOBKULLD, 25-28.09.2018, c. CenesiBka, OBpyLbKHI p-H
Kuromupmuau, [omicekwuii [13. OIIC: C. XKuna, O. benbcbka. 3pitu: Mepanikin, 2018 b; [Tapxomenko, 2019.

XXVI THIC: «/luka Tepiodayna B ymoBax TpanchopMoBaHHX JaHAIadTiBY» mpoiinuia 17-21 gepsas 2019,
M. 3amopixoks, Ha 6a3i HamionanpHOTro 3amoBimnuka «Xoptuips». OIIC: H. Jlebenea, M. [Tonsuk, 3a ydacrti
C. Kozonasosa ta C. Oxpimenko. 3BiT npo mkoiy: OueperHa Ta iH., 2019.

Bcboro nmpo noTouHi mKoIu omy6aikoBaHo 36 MaTepianiB obcsrom 170 cTopiHOK.
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