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Abstract

The article is devoted to the research on the abundance and species composition of
small mammals in the territory of central Ukraine (Cherkasy, Poltava, and Kyiv
oblasts) affected by land development by drainage. The drainage areas of the stud-
ied region are located mainly in fens, which in most cases are connected with river
valleys. The vegetation there used to be represented by reed sets with thickets of
reed—mace as well as various sedges and horsetails. The drainage process consists
of several stages. It is possible to outline four of them within the studied areas. The
aim of the research was to analyse the influence drainage has on the abundance and
species composition of small mammals. In total, 4161 rodents and shrews were
captured at a sampling effort of 60 890 trap-days. It was found that drainage is a
strong anthropogenic factor that shapes the abundance and species composition of
small mammals within the drained lands of central Ukraine. It was revealed that the
species diversity of small mammals decreases essentially as the area of drainage
grows. In general, with drainage, the number of hydrophilous species decreases
sharply or they become extinct, whereas the number of species that prefer open
habitats increases. At the same time, the general diversity index (H) reaches the
greatest value in areas of the second stage of drainage, and, as drainage works ex-
pand, the species diversity decreases significantly. The abundance dynamics of
small-mammal species both by habitats and drainage stages is presented. The re-
search results make it possible to understand some patterns drainage causes to the
fauna of shrews and rodents, and, accordingly, the specifics of adaptation of the
latter to those patterns. The obtained data can be used to estimate and foresee the
number of small mammals within different regions of Ukraine, to develop
measures to control harmful rodents in drainage areas, to predict the real scale of
economic damage caused by them, and to elaborate some theoretical issues in bio-

geography.
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BruiuB ocymyBajibHOI Mejiiopanii Ha KiJIbKICHUI Ta BUJOBHIA CKJIA/
ApiOHUX ccaBUiB

Anppiii Buckymenko, /imutpo Buckymenko, Tamapa Anapiituyk

PesroMme. VY crarTi HaBeNeHO JaHi MO0 BHIOBOTO Ta KUTBKICHOTO CKJIay NpiOHHX CCaBIIB HAa TUITHKAX, IO
3a3HaJIM BIUIMBY OCYIIyBaJibHOI Memiopamii Ha Teputopii LlenTpansHoi Ykpainu (Uepkacbka, [lonTaBcbka Ta
Kuiscrka o6macti). OcynryBanbHi 3eMili paifoHy ZOCTIKEHb PO3TAIIOBaHI B OCHOBHOMY Ha HU3HHHUX O€311icuX
0ooTax, sKi MOB’sA3aHi, B OLIBIIOCTI BUMAAKIB, 3 TOJMHAMHU piuoK. PocauHHICTE iX B MUHYNnOMY Oyia mpencra-
BJI€HA OYEPETSHHMH acoLiallisiMU 3 3apOCTSIMH POro3y, Pi3HHX OCOK Ta XBOLIiB. BracHe mporec ocynieHHsS
MPOXOIUTH Y KiNbKa cTaliil. Y paifoHi ZOCHIKEHb iX MOKHA BUAUIMTH YOTHPH. MeToro pobotu Oyno mpoaHa-
Ji3yBaTH BIUIMB OCYIIYBAJIBHOI Memiopamnii Ha KiNBKICHUHM Ta BUIOBHH CKJIAJX IPiOHUX CCaBIB. Y XOJIi HOCIi-
JoKeHHs Oyno BimmoBiieHo 4161 ex3. npiOHHUX rpU3YHIB Ta KOMaxXOiIHMX, a TAKOX BiamparpoBaHo 60890 mact-
ko-71i6. ITokaszaHo, o ocynryBaibHa MeTiopamisi € CHIIEHIM aHTPOIOT€HHUM (DaKTOPOM, SIKHH CYTTEBO BILUIMBAE
Ha BUJIOBHI Ta KUTbKICHUH CKJIaJ HACEJICHHS JAPIOHMX CCaBIiB OCYIIyBaHUX Teputopiit [lenTpansHoi Ykpainu.
JloBezeHo, 110 1O Mipi PO3MKPEHHS OCYIIYBaJbHUX pOOIT BUIOBE PI3HOMAHITTA IpiOHHUX CCABI[B CYTTEBO 3Mi-
HIOETHCS. B minomy, mpu ocynryBaibHii Memiopaii YiceIbHICTh BOJIOTOTIOOHUX BUIIB Pi3KO 3MEHIIYETHCS 200
BOHH i1 30BCIM 3HHMKAIOTh, @ YHCENBHICTh BUIIB BiAKPUTHUX OiOTOIIB, HABIAaKH, 3pocTae. BogHouac, MOKa3HUK
3arajJbHOTO pisHOMaHITTA (H) nocsrae HailbinpIoro 3HadeHHs Ha aurgHkax Il crazii ocymeHHs, a o Mipi po3-
IINPEHHS OCYIIYBAJIBHUX POOIT BUIOBE PI3HOMAHITTS CyTTEBO 3MeHIIyeThes. LludpoBi pesyasraTu mociimKeH-
Hs MPEJICTABJICHO Y TAOJMISIX Ta Tpadiky, e HABOAUTHCS JMHAMIKA YMCEILHOCTI JOCHIKYBaHHX BB CCABIIB
o 0i0TOMaM Ta CTalisAM OCYHICHHsS. Pe3ynbTaT JOCHIIKCHb NTAl0Th MOXIHBICTh 3pO3YMITH JIEsKI 3aKOHOMIp-
HOCTI BIUIMBY OCYNIYBaJIbHOI Meniopalii Ha (ayHy KOMaxoinHHX i TPU3YHIB, a, BiJIIOBIHO, i 0COOINBOCTI IIpH-
CTOCYBaHHS OCTaHHIX 10 Hei. OTpuMaHi JaHi MOKYTh OYTH BUKOPUCTaHI IJIsI OL[IHKH 1 TPOTHO3YBaHHS YHCEIb-
HOCTI JpiOHMX CCaBLiB B Pi3HMUX palioHaX YKpaiHu, y po3poOui 3axofiB OOpOTHOH 31 IIKIIUIMBIMHU TPU3YHAMHU
OCYILIYBaJbHUX IUIOI, JUIS NPOTHO3YBaHHS PEAbHHX GKOHOMIYHHMX MAcIUTa0iB IIKOAH, 3alOIiSHUX HUMH, a
TaKOXK MPH PO3poO1i AeTKUX TEOPETUIHUX IUTaHb Oioreorpadii.

Kntogosi cnosa: OcynryBansHa Memiopaiis, ApiOHi ccaBIi, KINbKICHAN CKJIAJI, BUIOBHI CKIIAJI.

Beryn

JlocnimpkeHHs BIUIMBY OCYIIyBaJIbHOI Meiopariii Ha (ayHy ApiOHUX CCaBLiB HaWOUIBII 1HTCH-
CUBHO MIPOBOJMIIHCS Ha TepuTopii binopycii, [Ipnbantuku, Hedoproszemuoi 30uau Pocii [Mikholap &
Mikhailovskaia 1973; Mikholap & Rozhdestvenskaia 1976; Gladkina 1976; Arzamasov et al. 1980;
Terekhovych & Burko 1985 ta in.]. IToaiOHi BimoMocTi A YKpaiHu, OKpiM HalluX HEBETHUKUX PO-
oit [Vyskushenko 1976, 1978; Vyskushenko & Kopein 1979; Vyskushenko & Peredrii 1979] ta e
JIeSIKUX HayKoBIiB [Zenina 1996, 1999] HaM HeBigoMmi.

Hapasi gocimigHuKy 3HAYHO OiJbIlIe yBard MPHIUISIOTH, HAPUKIIAA, PeaKilii MOMyJIsmii apio-
HUX cCaBIliB Ta moBeHi [Jacob 2003] abo B3aeM03B’ 13Ky MiXK PI3HUMH THIIAMH PEKYJIbTHBAIIII Ta 0i0-
pi3HOMaHITTSIM ApiOHUX ccaBliB Ha BiaBaiax [Cudlin ef al. 2010].

BopHOUac IpyHTOBHHX ITOCHTIPKEHb BILIMBY OCYIIYBAJFHOI Meliopamii Ha MOMyIii ApiOHUX
CCaBIiB Ha TepUTOPii YKpaiHU MPOBOAMTHCS, HA HAlll MOIJI], HE JOCTATHBO, OCOOJIMBO SIKIO Bpa-
XYyBaTH, 110 YHCEIIBHICTh JPIOHMX CCaBIiB HA TUISHKAX, 110 MiJJIaHi Memiopallii, MOKe CyTTEBO 3Mi-
HIOBATHCS 3 IDTMHOM 4acy [Zenina 2006]. BomHodac, mpu cydacHHX TeMIax OCBOEHHs OOiT 1 3a00-
JIOYCHUX TUTOM BiOYBa€THCS B CEPEIHHOMY 3a 5—8 pOKiB, TO OE3CYMHIBHO, IO JOCIHIIKEHHS 3MIH
BHJIOBOTO Ta KiNBbKICHOTO CKJIaJiB APiOHMX CCaBIB MIPEICTABIATh MPAKTUUHUH iHTEpEC, 1 B MEPILY
4epry — JUIs CLUTBCBKOTO FOCTIOAAPCTBA, TAIOTh MOKIUBICTD PO3YMIHHS 1 IPOTHO3YBAHHS IIPOIIECIB,
SKi TPOXOIATh B EKOCHUCTEMax, a TaKOX JJIs MPOTHO3YBaHHS 3MIH CHUTyallil 3 TIIPHPOIHO-
OCEPEIKOBUMH 3aXBOpIOBaHHSIMHU. KpiMm TOro, MumonomiOHi IpU3yHH € HEBiJ €MHUM €JIEMCHTOM
010pi3HOMAHITTS, 1 JOCHIPKCHHS 010TH HEMOIHBe 0e3 BUBUCHHS BHIOBOTO CKIIAIy Ta CTPYKTYpHU
yrpynoBasb 1iei rpymu tBapuH [Shtyk & Mamchur 2020].
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Merta poO0TH — ONHUC 1 aHaJi3 BIUIUBY OCYILIYBalbHOI Meiopanii Ha KUIbKICHUH Ta BUAOBHH
ckJyan ApiOHMX ccaBuiB. Marepianyu myOuikanii Oynu npencraBiieHi paHime y popmi npenpuHTy IH-
ctutyty 3000rii Ne 92.5 (1992 p.).

O0cHr pociigKeHb

JlocnipkeHHs BIUIMBY OCYILIYBaJIbHOI Melliopalii Ha BUAOBHM Ta KUIBKICHHUH cKaj ApiOHHX
ccaBIIiB npoBoAmiiocsa Ha Tepurtopii Lientpansnoi Ykpainu (Uepkacbka, [lontaBcbka, KuiBcbka 0051.)
B TIepioJl IHTEHCHBHOTO po3BUTY Memiopanii y 1970—1980-x pokax. 3a mell yac BiAmparbOBaHO
60890 macTko-116 1 BifoBneHo 4161 ex3eMIIIAPIB APIOHUX IPU3YHIB Ta KOMAXOIAHUX.

HomeHknaTypy ccaBIiiB NPUHHATO BiIMOBIIHO JJO peKOMEHAAMINH YKPaiHCHKOTO TePioIOTriYHOTO
toBapuctBa HAH VYxkpainu [Zagorodniuk & Emelianov 2012] 3 mogaipuMu yTOYHESHHAMHY [Zago-
rodniuk & Kharchuk 2020].

Onuc GioTomis i cTagii ocymeHHns

OcynieHHs Ta CIIIbCHKOTOCTIOApChKe OCBOEHHS OOJIIT HA JOCHIHKYBaHIN TepUTOPIi movanocs y
1930-x pokax. OcyIlryBaibHi 3eMJlIi paloHy JTOCTIKEHb PO3TAIIOBaHI B OCHOBHOMY Ha HHU3MHHHUX
Oe3nicux 00I0Tax, AKi MOB’sA3aHi, B OUIBIIOCTI BUMAJKIB, 3 JOJIMHAMHU Pi4OK. POCIMHHICTD iX B MH-
HyJIoMy OyJia TIpeJIcTaBlieHa OYEePETIHUMH acoIliallisIMK 3 3apOCTSIMHU POTo3y, PI3HUX OCOK Ta XBO-
miiB. [Tporec ocymeHHs TPOXOANUTH Y KUJTbKa CTafii. Y palloHI HAIUX JOCIIPKEHb TX MOYKHA BUIi-
JIUTU YOTUPH.

Ilepma cTamis ocymeHHs MOYMHAETHCS Bipasy MicIsA NMPOKJIalaHHS MariCTpaIbHUX OCYIIyBa-
JIBHUX KaHAJIB 1 BiIBEACHHS Bil HUX Mepexi NpiOHuX OiYHMX KaHamiB. PiBeHb IPyHTOBHX BOJ BHa-
CHIJIOK IIBOTO 3HMXKYEThCS. BUXigHi odepeTsHi i 0cOKoBi (PiToIleHO3U TpaHCHOPMYBaAIKCS B 371aKO-
BO-OCOKOBI. 3a3BHUaii mepia ctajis TpuBae He Oiibiie 1-2 pokis.

Jinsaky gpyroi cTanil OCyImIeHHS XapaKTePH3YIOTHCS 3HAYHUM 3HIDKEHHSM PIBHS IPYHTOBHX
Boj. BoHM mimaroThcs HaHpi3HOMAHITHINIIN 0OpoOIli: BUKOPYOBYIOTHCS YarapHUKH, BUITATIOETHCS
oueperT i T. 1. JIiINAHKY Ha Iiif cTaaii B CUTBCHKOrOCIIOIAPCEKOMY BUPOOHHUIITBI HE BUKOPHCTOBYIOTb.
[Ipote, BHACTIZOK BEIMKOTO PO3MAITTS O10TOIMIB (CIHOKOCH, CTSTHYTI 3aBaJiv MHIB, HEOOPOOIIEeHi Mi-
JITHKH, OCYIICHI KaHAJM 1 KaHaBH, 3apOCITi 03epIls Ha 3arajlbHOMY MaCHBI TUIOMNII OCYIICHHS Ta 1HIIE)
BOHH 3pY4HI JIJIS THi3IyBaHHsI O0araTboX MTaxiB Ta JJIA iCHyBaHHS 0aratboX BHJIB JAPIOHWUX CCaBIIiB.
BonotHa pocnuHHICTE 30epiraeThCs JMIIE B HAWOUIBII CUPHUX, HEIOCTYIHUX JUIsI 0OpOOKH MicusX.
OcunogHi 6Oiotomu II crazii: KyapTypHI CIHOKOCH, HEOOPOOIIEHI NIISTHKA 3 3aJIMIIKAMH TiIpoQinbHOT
POCITUHHOCTI, MEJTIOPATUBHI KaHAJIU 1 KAaHABH.

Ha tpertiii cTajii ocylIeHHs] TEPUTOPIs SBIIsIE COOOO TUIOILY, MOIIICHY MeJiOpaTHBHUMHU KaHa-
JAMH 1 MPAKTUYIHO TIOBHICTIO BUKOPHCTOBYETHCS B CLTBCHKOMY rocnofapctBi. OCHOBHI KyJIbTypH,
SIKi BUPOILYIOTHCS — OaraTopiyHi TpaBH, 3¢pHOB1, OBOUEBI 1 TEXHIYHI.

Ha ninsHKax 4eTBepTol CTajil OCYIIEHHS IPYHT BUCUXA€E HACTIJIBKH, IO B OCYITYBaJIbHI KaHABU
YKJIaJaI0ThCs APEHAKHI TpyOHn ab0 BOHM 3aCHITAIOTHCS, a BCA MJIONIA BUKOPUCTOBYETHCS Mifl TIOCIBU
BUIIEBKA3aHUX CITbCHKOTOCHIOAAPCHKHUX KYIBTYD.

3po3yMisio, 10 MO MPOIECY OCYIICHHS Ha CTasii, 3alpoNOHOBAaHWN HAIIMMH KOJEraMu
[Kuzmenko 1977; 1978] it namu [Vyskushenko 1976; Vyskushenko & Peredrii 1979], € ymoBHuM, i
1HOJTI BaXKKO BiTHECTH SKYCh JUISHKY 10 TIeBHOI cTaii. [IpoTe BUIIICHHS CTaaii 103BOJISE BimoOpa-
3HUTH CYTHICTB IPOIECY OCYIICHHS OOJIT 1 3a00I04YEHIX TEPUTOPIH.

Pe3yabTaTu 00JiKy
Jinanku nepuwioi cmaodii ocyuienus

Ha ninsHkax meproi craaii ocymieHHS HaMH BUAUIEHO NBI Tpynu IieHo3iB (Tabmn. 1). Iepma
rpyma — I1ie IIEHO3H 3 PiJIKOI0 YarapHUKOBO-JIEPEBHOIO POCIMHHICTIO (B Tabnwii sk «I rpymay); npy-
ra rpymna — II€HO3H 3 IOPiBHSIHO BUCOKUM CTYIIEHEM 3aicHeHHs (B Tabmmi sk «II rpymay).
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Tabmuus 1. lunaMika yrcenbHOCTI APIOHMX CCaBIIB Ha OCYIIyBaubHUX IUIomax LlenrpansHol Ykpainn — mepiua
crazis ocymenHss (6ioronu I Ta Il rpym)

Table 1. The abundance dynamics of small mammals within the drainage areas of central Ukraine—the first stage of
drainage (biotopes of groups I and II)

Bun I rpyna craaiii ocyuieHHs Il rpyna crapiit ocyieHHst

n | % | 100/ n % | 100w
AAG Apodemus agrarius 260 25,3 1,58 106 18,8 1,7
STA Sylvaemus tauricus 103 10,0 0,62 61 10,8 0,97
SSY Sylvaemus sylvaticus (s. 1.) 29 2,8 0,18 - - -
MMU Mus musculus 58 5,6 0,35 — - -
MSP Mus spicilegus - - - - - -
MMI Micromys minutus 61 5,9 0,37 7 1,2 0,11
CMI Cricetulus migratorius - - - - - -
MGL Myodes glareolus 120 11,7 0,7 322 57,0 5,13
MAG Microtus agrestis - - - - - -
MAR Microtus arvalis (s. 1.) 12 1,2 0,07 5 0,9 0,08
AOE Alexandromys oeconomus 188 18,3 1,14 — - -
SBE Sicista betulina 1 0,1 0,01 — - -
SAR Sorex araneus 177 17,2 1,07 59 10,4 0,94
SMI Sorex minutus 11 1,1 0,07 1 0,2 0,02
CSU Crocidura suaveolens 5 0,5 0,03 - - -
NFO Neomys fodiens 2 0,2 0,01 4 0,7 0,06
Bcboro 3110BIIeHO €K3. 1027 565
Bceboro macTtko-zi0 16450 6275

Ha ninsHKax ocyimeHHs, BiTHECEHHX J0 | rpymy, MACOBUMH BHIAMH Y BCI TIEPIOIH JOCTiIKEHb
Oymu (y TOPSIIKY 3MEHIICHHS YaCTKH): )KUTHUK acucTuil (Apodemus agrarius) — 25,3 %, miamapka
cubipcoka (Alexandromys oeconomus) — 18,3 %, minuus 3Buvaiina (Sorex araneus) — 17,2 %, Ho-
puus pyna (Myodes glareolus) — 11,7 %, mumka my4ana (Micromys minutus) — 5,9 %.

3HayHy YaCTHHY B Bi/JIOBax cKJana Muia >xoBToropna (Sylvaemus tauricus) — 10,0 %, sxa
BiJUTOBJTIOBAJIACSI B OCHOBHOMY IO OKOJIUIISAX TOCIiKyBaHUX O10TOIIB, OIS AUISHOK 3 JEPEBHOIO Ta
YarapHUKOBOIO pociuHHIcTIO. YacTka mumi XxaTHboi (Mus musculus) B BimmoBax ckiagana 5,6 %.
Takuii, HOPIBHIHO BEIHKHH 11 BIZICOTOK MOSCHIOETHCSA MPUCYTHICTIO IbOTO BUY HA MiABUIIEHUX Jii-
JISTHKAaX Cepe/] 3arajibHOro MaCHBY OCYIIYBaHOTO TIOJIS.

Yactka 1HIIUX BUAIB — psACOHDXKA BoisHa (Neomys fodiens), 6ino3yoka mana (Crocidura
suaveolens), munriBka jicoa (Sicista betulina) — € He3HaYHOIO.

Y BiAHOIIEHHI IIaapKyu 3a3HaYMMO, 1110, ITOTPH IIHPOKUIl apealt, BOHA 3acelse JInIe crerudi-
yHi 0ioTonu — 3abonoueHi y30epexcksa Bogoiim [Ivanter 1975; Ravkin & Lukianova 1976; Shvetsov
1977 Ta in.]. Ha mocmipkyBaHiid TepUTOpIi 1€l BHJ 3yCTpidaeThes Mo Oeperax JIiCOBUX 03ep, OCy-
IIyBaJbHUX KaHAJIB 1 KaHaB, HA 3AJMIIKOBHX OOJITIIX MOOJHM3Y BOJOWM, SIKI HE 3a3HAJIM TIOBHOTO
ocymieHHsl. OCHOBHHMH BUIaMH POCIIMHHOCTI B MOAI0HUX IIEHO3aX SBISIOTHCS 0cokH (Carex), cycak
3oHTHYHUY (Butomus umbellatus), actyxa mompopoxxaukoBa (Alisma plantago-aquatica) Ta iH.

UwcenpHICT MIAMAapKU B PETIOHI 3a3HA€ CHIIBHUX CE30HHUX 3MiH. Tak, y 1976 p. croctepiraBcs
mik ynucenbHocTi (16,8 ex3./100 m.-1.), To y 1977 p. yHCenbHICTh IILOTO BHUIY OyJia HU3BKOIO, a 3
oceHi 1977 p. mo mito 1978 p. 1i >xogHOTO pa3y y cramioHapHHUX 0i0TOIMAX HE 3apeeCcTPOBAHO (IOMPU
3HayHUH 00csT pobiT — 1260 mactko-xio).

Ha GonoTtueTux NiIsHKAX 3 MOPIBHSAHO BENUKHAM cTyreHeM Jicucrocti (I rpyma GioTomis)
BHJIOBHI Ta KUIbKICHUH CKJIaj IpiOHUX ccaBIliB BiaMiHHI. [lepie micie B yjaoBax TyT mocinae HO-
puns pyna (57,0 %), KoTpa BUTICHAETBCS 3 1HIIOI TEPUTOPII MIANapKor0 CHOIPCHKOI0. 3MEHIIIYETHCS
B ynoBax nois xutHHKa mnacuctoro (18,8 %), mimump 3BuuaiiHOoi (10,4 %) Ta Mamoi (Sorex
minutus L.) — 0,18 %, mumku yaHoi (1,24 %). Xogroro pa3y Ha nuXx IiNSHKAX HE 3apEECTPOBAHO
MHUIITy XaTHIO, 617103yOKy Maily, IIanmapKy CHOIpCBKY.
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Otxe, Ha AUISIHKAX nepmoi cramii ocymeHHs (I+II rpynu) momiHaHTamMu € Hopuus pyna
(27,8 %), sxutHuk nacuctuit (23,0 %) ta miauua 3Buyaitna (14,8 %). CyOgoMiHaHTaMu € IIamapka
cubipcpka (11,8 %), mumak xoBTorpyauit (10,3 %). 3 wactkoio B Mexax 1-5 % TyT mpucyTHI
MHUIILIKA JIy4Ha, MOJIBKa 3BUYaiiHa, MUIIAK JIICOBUI, Muma XaTHA. YacTKu iHIIUX BUMAIB — MEHIIE
1 % (Miguns mana, Oino3y0Oka Mana, psCOHDKKA BeJIMKa, MHIIIBKA JlicoBa (AuB. Tabin. 1), mo nosc-
HIOETBCS MAJIOI0 YHMCEIBHICTIO ITUX BU/IB B IIJIOMY Y PETiOHI TOCIiIKEHb.

Jinanku opyzoi cmaoii ocywienns

Ha ninsHkax Aapyroi crafii ocylIeHHs, B pe3ynbTaTi IPOBEJCHHS MEIIOPAaTUBHUX 3aXOAIB, SIK1
CYIPOBO/KYIOTBCS 3MIHAMHU YMOB ICHyBaHHS i OaraThox BuziB TBapuH [Kipenvarlits 1961;
Kuzmenko 1978], BinOyBaroThcst 3MiHU 1 B KUIBKICHOMY CKJIJIi CCaBIIiB: YHCEIBHICTh OJHUX BHUJIIB
3MEHIIIY€eThCS, 03asIK 1HIIUX — IIBUJIKO 3POCTAE.

3BepTae Ha cebe yBary 30UTBIICHHS B yIOBaX YaCTKH KOMAXOiHUX, IO MOSCHIOETHCS 3HIDKCH-
HSIM PiBHS I'PYHTOBUX BOJI, BHACIIZOK YOTO CKJIAJA€ThCs OLIBLI COPUATIMBUN PEKUM IPYHTOBOI BO-
JIOTOCTI, 3a0€3MeuyoUuH Pi3HOMaHITHICTh 0e3xpedeTHuX Ta ix mocTynHicTh [Kipenvarlits 1961].

Tak, yacTka B yJIoBaX MiJullb 3BUYAIHOT Ta MaJioi, a Takox 01103y0ku Manoi cknaaae 19,8, 2.9
Ta 0,43 % BiANOBiAHO (Tab. 2). 301IBIIYETHCS B YJIIOBAX YacTKa MOJIBKH 3BUUaitHOI (9,6 %), MUIIIKK
myunoi (10,1 %), mumaxis micoBoro (5,6 %) ta sxoBrorpymoro (12,2 %). HecyrreBo, ame 30inpnry-
€TBCS YacTKa MUIII XaTHBOI (3,2 %). 30UTBIICHHS YHCENFHOCTI OKPEMHUX BHIIB MOSCHIOETHCS 301Th-
IICHHSM IUIOII MiIBUIIEHUX TUISHOK HA 3araIbHOMY MAacHBi OCYIITYBaIbHOI TEPUTOPIi. 3MEHIITYIOTh-
csl, IPUIOMY Pi3KO, Y BiIIOBaX 4acTKU HOpHI pynoi (8,5 %) ta skutanka nacuctoro (13,8 %). 3me-
HIIyeThes (TIOPIBHSAHO 3 AUITHKAaMU | Tpynu) 1 yacTka manapkd. 3aJuIlaloThCsSd HU3BKUMH YHCEIhb-
HicTh 01103y0ku Maioi (0,43 %), psaconixku BoasHoi (0,11 %) Ta mumiBku JiicoBoi (0,22 %).

Jinanku mpemuoi cmadii ocyuwienns

Ha ninsiHKax TpeThol CTallii OCYIICHHS MOYNHAETHCS OLTBIN IHTCHCHBHE BUKOPHCTAHHS TUIOII B
CLITBCBKOTOCTIONAPCHKOMY 00Iry — CTBOPIOIOTBLCS IITYYHI CIHOKOCH, 3HAYHI TUTOII 3aCiBaIOThHCS Te-
XHIYHUMH KYJIbTypaMu: CyJaHchbka TpaBa (Sorghum sudanense), kykypynza (Zea mays) Ta iH. Bce
I CYTTEBO 3MIHIOE YMOBH ICHYBaHHS 0araTboX BUIIB JIPiIOHUX CCABIIIB.

Tabmuus 2. /luHaMika 4YHCENBHOCTI APiOHMX CCaBLiB Ha OCYIIyBalIbHHMX Iutomiax LleHTpanbHoi Ykpainu y psamy
I-IV craniit ocynieHHs

Table 2. The abundance dynamics of small mammals within the drainage areas of central Ukraine— drainage stages I
to IV

Bun I cranis 11 cranis III cranmis IV cranis

n % 100 i/n n % 100 ri/n n % 100 /g n % 100 /g
AAG 366 23,0 1,6 128 13,8 1,01 88 12,4 0,81 78 8,4 0,53
STA 164 10,3 0,72 113 12,2 0,9 158 22,2 1,46 125 13,5 0,85
SSY 29 1,8 0,13 52 5,6 0,4 68 9,6 0,63 137 14,8 0,93
MMU 58 3,6 0,26 30 32 0,24 45 6,3 0,4 159 17,2 1,08
MSP - - - - - - - - - 8 0,9 0,05
MMI 68 43 0,3 94 10,1 0,74 28 3,9 0,26 21 2,3 0,14
CMI - - - - - - - - - 2 0,2 0,01
MGL 442 27,8 1,94 79 8,5 0,63 42 59 0,39 32 3,5 0,22
MAG - - - - - - 3 0,4 0,03 - - -
MAR 17 1,1 0,07 89 9,6 0,7 142 19,9 1,31 350 37,8 2,4
AOE 188 11,8 0,83 127 13,7 1,01 14 2,0 0,13 5 0,5 0,03
SBE 1 0,1 0,004 2 0,2 0,02 - - - - -
SAR 236 14,8 1,04 184 19,8 1,46 101 14,2 0,93 9 1,0 0,06
SMI 12 0,8 0,05 27 2,9 0,21 18 2,5 0,17 - - -
CSU 5 0,3 0,02 4 0,4 0,03 5 0,7 0,05 1 0,1 0,07
NFO 6 0,4 0,03 1 0,1 0,01 — - — - -
T eK3. 1592 930 712 927

X m.a. 22725 12625 10865 14675
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Tak, 3 IMX TEPUTOPiN 3HUKAIOTH PACOHDKKA BEJMKA Ta MUIIIBKA JIICOBA; PI3KO 3MEHIIYETHCS
yacTKa manapku cudipebkoi (2,0 %), mumku j1yuHoi (3,9 %), B 3Ha4uHIi Mipi 3MEHIIYETbCS YacTKa
noJiBKH pyxoi (5,9 %), migumi 3Budaiinoi (14,2 %), xurHuka nacuctoro (12,4 %) (tabn. 2). Bua-
CIIIZIOK CTBOPEHHS CIIPUATIMBUX YMOB 3pOCTAE YACTKA BUJIIB BiIKPUTOTO MPOCTOPY — MOJIBKH 3BU-
yaitaoi (19,9 %) ta mumi xatHwoi (6,8 %).

B pesysbrarti Toro, mo npu ocymeHHi Ha autsakax 111 ctamii 3aBkau 3aUIIaOThCS TOHMKEH1
OmroaLs 3a00JI09EHUX TEPUTOPIH 3 BUCOKOIO T'YCTHMHOI POCIMHHOCTI, a MO Kpasx OCYLIEHOI IJIOIIi
JIOBro 30epiraroThCs CTATHYTI B 3aBajI IIEHbKH, YarapHUKH, CTOBOYPH JIepEB 1 TYT HE CUCTEMAaTHIHO
BHPYOYIOTHCS YarapHUKHU, OCOOJIMBO TI0 OCYIIYBAJBHUX KaHABaX, TYT 3HAXOAATH BUKIIOYHO CIIPHSAT-
JIMB1 YMOBU s IPOXKMBAaHHA MUILIAKU >X0oBTOrpynuil (22,2 %) ta micoBuii (9,6 %). OctanHiil BuA
JIOMIHYBaB B yJIOBaX JIMIIE 3a BIJICYTHOCTI TIEPIIOTO BUIY, MHUINIAKa YKOBTOTPYAOTO, IO € IIUTKOM 3a-
koHoMipHUM [Lozan 1970].

Ha momrax 111 craxii ocymeHHss HaMH 3apeeCTPOBaHO MPUCYTHICTH pinkicHOTO Misa CepeaHbo-
ro [IpumHinpoBs Tpu3yHa — MOJNIBKH TeMHOI1 (Microtus agrestis). YChOTO BIJUIOBICHO 3 €K3.
(0,42 %): 2 ex3. 31m0BieHI Ha 30JIOTOHOCHKiM OcymIyBanbHiM cuctemi (okomuui ¢. KpomusHe), a
1 ex3. — B paiioHi ¢. XpemaTuk (Cynolicbka OCylyBaJlbHa CHCTEMA).

Jinanku uemeepmoi cmaoii ocyuienns

Tepuropis, 1m0 BigHOCUTBCS 110 IV cTazii ocymeHHsl, 3HaX0AUTHCS TOBHICTIO B CUTLCHKOTOCIIO-
JApChKOMY 00OpOTI, 10 CTBOPIOE CreU(iYHI YMOBHU JJIs KUTTA TBAPUH, OCOOIMBO IpiOHUX ccaB-
IiB, III0 MEIIKAIOTh Ha il Teputopii. CyTTeBa pi3HHIA y MIKPOKITIMATI, BOJIOTOCTI, ayHi 6e3xpebe-
THUX, (DI3MKO-XIMIYHHX BIACTHBOCTSIX IPYHTIB, CKIIaai pociauHHOTO MoKpoBy [Kipenvarlits 1961;
Chechkin 1970; Shulgin 1972], naeTbcsa B3HaKU Ha BUAOBOMY Ta KUIBKICHOMY CKJalli HACENCHHS
JpiOHUX CCaBLIB Y MOPIBHSAHHI 3 BUXITHUMH (payHICTUIHMMHU KoMIulekcaMu. Kpim Toro, ciabCchbKo-
rocIoIapcbke BUPOOHUIITBO 3 HEBLI'€MHHM 3aCTOCYBaHHSAM XIMIYHUX 3aCO0IB 1 CHCTEMOIO arpoTex-
HIYHUX TNPHUHOMIB TaKOX € BAXIMBUM (DAKTOPOM, IO PETYIIIO€ YUCEIBHICTh IPiOHMUX CCaBLiB Ha
clIbchKOrocnofapebkux Tepuropisx [Sakhno 1967].

PesynbraTé HamMX JOCTIHKEHb 100 BHUAOBOTO Ta KUTbKICHOTO CKJIaJy ApiOHUX CCaBIliB Ha
ninsakax [V cramii (quB. Tabn. 2) ocylieHHS MOKa3yIOTh CYTTEBI 3MiHHM TepiokomIuiekciB. Tak, Ha
[UX IJIONIaX He 3apPEECTPOBAHO HASIBHICTH MiTUIll MaJioi, PSICOHIKKH BEJIMKO1, MHIITIBKH JICOBOT, IO~
niBky TeMHOI. CyTTEBI 3MiHM B KUTBKICHOMY BimHOIIEHH] (y OiK 3MEHIIIEHHS) XapaKTepHi [T HOPULI
pynoi (3,5 %), xutHuka nacuctoro (8,4 %) ta mutku ay4Hoi (2,27 %). Maiike 3HUKaIOTh IIamapka
cubipcrka (0,54 %), 6imo3yoka mana (0,11 %) Ta migums 3BudaitHa (0,97 %). CraHmisMu s nepe-
JKUBAHHSI [IUX BUJIIB CIYT'YIOTh OEper OCyIIyBalbHUX KaHATIB 1 KaHaB, IO MOPOCIH YarapHUKOBOIO
Ta TPaB'SITHUCTOKO POCIMHHICTIO: OJIFOJIIS HU3KH 3 CMITTEBOKO POCIMHHICTIO, YTBOPEHI HABECHi B pe-
3yJNbTaTi BAMOKAHHS CLIbCHKOTOCTIOAAPCHKUX KYNIbTYp Y HU3UHAX OCYIIEHOTO TOJIS.

Heo0xigHO BiIMITUTH, 11O YMCENBHICTh )KUTHUKA MACUCTOTO Ta MHIIKHU JIYYHOI MPH HETOTPH-
MaHHI arpoTeXHIYHUX NPHHOMIB Moke OyTH B OKpPEeMi POKM IOPIBHSHO BHCOKOIO [Vyskushenko
1978]. OnmHak, y OpIiBHSHHI 3 KapelbChKOIO MOIMYJIIAMI€I0 KUTHUKA [[vanter 1975], uncenpHICTE ce-
PEAHBOIHINIPOBCHKOT MOMYJIAII] Ha OCYIIEHUX ClIbCHKOTOCTIOAAPCHKUX IIIOMIAX BiITHOCHA HU3BKA.
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Xopolii yMOBH AJisl iCHYBaHHS, OCOOJMBO 1O 3apOCIUX YarapHUKOM OCYIICHUX KaHaBaX, sSKi
pO3TalloBaHi MOOJIK3Y JICOBUX MAaCHBIB, CTBOPIOIOTHCS AJIsi MUILIAKiB JicoBoro (14,8 %) Ta >koBTO-
rpyznoro (13,5 %). Bapro Bim3HaunTH, II0 YMCENTHHICTh MHIIAKA JIICOBOTO B KyJIBTYPHUX LIEHO3aX Y
BCi MEpi0U HAIIKX JOCIHIHKEHb 0yjia BUCOKOIO, [0 MOYKHA MOSICHUTH OLIBII BUCOKOI PYXJIHMBICTIO
TBapUHOK I[LOTO BUJY TOPIBHIHO 3 1HIIUMU IPU3YHAMH.

VY HinoMy Ha CUIBCBKOTOCIOAAPCHKUX ILIOIIAX PI3KO 3pOCTAE B yJIOBAaX YacCTKa IOJIIBKU 3BH-
yaitnoi (37,8 %) 1 Mumi xatHboi (17,2 %). IIpUCyTHICTh IMX TPU3YHIB 3apEECTPOBAHO Y BCIX CTalli-
sIx Ha TepuTopisx [V cramii ocyiieHHs.

Opnak, monpu Te, 10 MoJIiBKa 3BUYaifHa € MEeUIKaHIIeM BCixX eHo3iB [V crafii ocyleHHs, Kijb-
KiCHa 3HAYMMICTb ii y WX IIeHO3ax pi3Ha. Haii0inbina miIbHICTh HACEIEHHS 3apeecTpoBaHa Ha I10-
JISAX T KOHIOMUHOIO (25,5 ex3. /100 m.-1. Bocenu 1977 p., c. Ben. bypomka, HopHoOaiBChKHit p-H,
UYepkacbka 0011.), ckuprax (21 ex3. /100 m.-x1., Ti€i % OceHi, TaM caMo), Ha MeXKax, II0 TTOPOCIH POC-
JIUHHICTIO, MK TOJISIMU TIiJT CITbCHKOTOCTIONAPCHKUMHU KyiIbTypaMu (13 ex3. /100 1m.-x.; HarmpuKiHIi
mita 1977 p., c. UepBona Cinobona, Uepkackkuii p-H). [locepeanHi BEIMKHAX TOJIIB YHUCEIBHICTD T0-
JIBKU 3BHYAIHOI, SK NMpaBUIIO, HU3bKA a00 meif BUI B3araii BiACyTHiH. [IpuumHa — arpoTexHiuHi
3axoau (OpaHKa, JTYLIEHHs, KyJIbTHBYBaHHS, 3aCTOCYBaHHS OTPYTOXIMIKATIB Ta iH.).

Ha ningukax IV ctanii ocylieHHs 3apeecTpOBaHO MPUCYTHICTh ABOX BHJIIB IPU3YHIB, AKi OyIu
BIJICYTHI Ha JOUISIHKaxX MOTMEPeIHiX CTaAiil OCYIIeHHs, — MHIII KypraHdukoBoi (Mus spicilegus),
0,86 %, Ta xoM’staka ciporo (Cricetulus migratorius), 0,22 %.

BucHoBkn

OcymyBanbHa MeNiopallist € CUJIbHUM aHTPOIOT€HHUM (DakTOpoM, SIKUil CYTTEBO BIUIMBA€E Ha
BUJIOBUM Ta KUIBKICHUI CKJIaJ yTpyNoOBaHb APiOHUX CCABLIB OCYIIYBaHUX TEPUTOPiH B ymoBax Llen-
TpaJlbHOI YKpaiHHU.

ITokazHuK BUOBOTO pisHOMaHITTA (/) AocsArae HailOinbmIoro 3HaueHHs Ha ginsHkax Il cramii
ocymeHHs. 1o Mipi po3mHMpeHHs OCYITYBaIbHHX POOIT BHIOBE PI3HOMAHITTS 3MEHIIYETHCS, IO €
MiATBEPPKEHHSIM CYTTEBOTO BILTUBY OCYIYBaJIbHOT METiOpallii Ha BUIOBHH CKJIaJl APIOHUX CCaBIIIB.

TMopsikn

ABTOpH BHCIIOBIIOIOTH MIMPY MOASKY |. 3aropoHIOKY 3a BaXKJIMBI 3ayBaXXKCHHS IIOJ0 OOPOOKH Pe3yNbTaTiB JA0CITi-
JUKEHHSI Ta i1 4ac 0OrOBOPEHHS OJIEPIKAHUX PE3YIIBTATIB.
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Abstract

Based on the results of winter monitoring of bats conducted in 2020-2022 in key
wintering sites—Ilimestone mines located within the continental part of the Back
Sea area and the steppe area of Ukraine (Mykolayiv and Odesa oblasts)—we have
recorded 7 species of bats: Myotis daubentonii, M. dasycneme, M. aurascens,
M. mystacinus, Plecotus auritus, P. austriacus, and Eptesicus serotinus. Com-
pared to results of monitoring conducted between 2008 and 2011, the number of
bats that winter in the mentioned mines has doubled, from 702 to 1421 speci-
mens. One individual of M. aurascens, which was ringed in the mine KVL-K in
2008-2011, was recorded there for the second time. The ring number is VT
03492, Kyiv, Ukraine. Five species of bats were recorded in each of the three
monitored sites. The results of the two monitoring sessions appear to be almost
identical both by species composition and abundance. The dominating species in
the inspected sites and, apparently, generally for winter aggregations of the same
type in the region is M. daubentonii. The species share in the total sample was
77%. In Kovalivka (KVL-K) and Illyinka (ILN-K) mines, the co-dominance of
two species—M. daubentonii and M. aurascens—was observed (23.3% and
26.8%, respectively). The species M. mystacinus was recorded only in the Ko-
valivsky mines (9.6%), whereas P. auritus was found only in the Nova Odesa
mines (0.1%). The Nova Odesa mines play a key role in preserving the rare
M. dasycneme in Ukraine harbouring the most abundant and widely known accu-
mulation of this species. All investigated caves are particularly important for the
preservation of bat populations in the region and their support during critical stag-
es of their life. Granting the Kuyalnik Estuary the status of nature reserve will
contribute to the conservation of habitats important for bats. Monitoring of key
habitats for conservation of bat species is an important task for the implementa-
tion of EUROBATS agreement, which was signed by Ukraine. The obtained data
are especially crucial considering the invasion of the russian federation to Ukraine
since it is unclear when there will be a chance to continue the monitoring of bats
in these key wintering sites and what is their current condition.
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MOHITOPUHT Ka)KaHIB KJIIOY0BUX 3UMOBHMX CXOBHIIL
IliBniunoro Ilpnyopuomop’s (Ykpaina)

Muxaiino [Apeder

Pesrome. 3a pesympraTamu 3uMOBHX 00IiKiB KaxkaHiB 2020-2022pp. B KITIOYOBHX 3MMOBHX CXOBHIIIAX — Ball-
HSKOBHX KOMAJbHAX B Mexkax KonTuHeHTansHOTrO [IpnuopHOMOp s B cTenoBiii 30H1 Ykpainu (MukonaiBcbka Ta
Opecpka 0011.) 00mikoBaHO 7 BUIIB KakaHiB: Myotis daubentonii, M. dasycneme, M. aurascens, M. mystacinus,
Plecotus auritus, P. austriacus, Eptesicus serotinus. BiqHocHo nonepenHix o6mikis 2008-201 1pp. uncenbHiCTh
Ka)KaHIB Ha 3UMIBII y 3a3HAYEHUX KAMEHOJOMHAX 3pocia BaBidi — 3 702 mo 1421 ocobun. IToBTOpHO 00617iKO-
BaHO OJHY ocoOuny Myotis aurascens, mo Oyna 3akinsipoBana B KVL-K konanshi B 2008-2011 pokax. Homep
keIt — BT 03492 Kyiv Ukraine. I1’sTe BHAiB BiMideHI U yCiX TPhOX 00CTEKEHHX Mi3eMens. Pesynbrati
OOJIIKIB 3a JIBa CE30HU MPAKTUYHO iAEHTHYHI, SIK 32 BUIOBUM CKJIAJIOM, TaK i 32 YHCENBHICTIO. /IOMiHyIOUNM BH-
JIOM B OOCTE)KEHUX 3MMOBUX CXOBHIIAX i OYEBUIHO 3arajioM JUIs 3MMOBHX arperaiif ogiOHOro THILy B perioHi
€ Myotis daubentonii. Yactka B 3araibHOMY 00JIiKy cTaHOBUTB piBHO 77%. Y KoBaniBeekux (KVL-K) ta Iin-
cekux (ILN-K) cmocrepiraerbesi (akTHYHO CHIBAOMIHYBaHHS ABOX BUAIB — Mpyotis daubentonii ta Myotis
aurascens — 23,3 ta 26,8 % BigmosinHO. Myotis mystacinus oOinikoBana nume B KosamiBepkux (9,6%), a
Plecotus auritus mame B HoBo-Ognecekux (0,1%) mimzemenax. HoBo-Oxecbki KonanbHi BiirparoTh KIIOYOBY
poTb Ui 30epeKEeHHS PIIKICHOTO BUAY KakaHiB B YKpaiHi — Myotis dasycneme, TyT 3HAXOIUTHCS HalTUNCEIb-
Hillle 3 BIZIOMUX CKYITYeHHs BUIY B YKpaiHi. Yci 00cTexxeHi KaMeHOJIOMHI € HaJ3BUYaifHO BOXKIIMBUMHU UL 30e-
PEXKEHHS MOMYJIALIA PYKOKPYIIMX CCaBIB PETiOHy Ta MiATPUMKH IX MOIYJSNiNd Ha KPUTHYHUX CTaNisAX X JKHT-
tenisubHOCTI. Hamanns tepuropii KysibHHIBKOTO JMMaHy CTaTycy HaliOHAIBHOTO NMPHpOIHOro mapky «Kys-
JBHULBKUI) CHPUATHME 30€pe)KEHHIO BKIMBUX OCEJHIN AU KakaHiB. MOHITOPUHT KIIFOUYOBMX OCEJHIN IS
30epekeHHsI KaKaHiB, € BAXKJIMBUM 3aBJaHHAM Ha BUKOHaHHsS okpeMoi Yroau EUROBATS bepHcpkoi KOHBEH-
1ii, cTOpoHOO 5KO1 € YKpaiHa. 3i0paHi 1aHi MAlOTh TyXe BaXKJIMBE 3HAYCHHS Y 3B’ 53Ky 3 BIMICEKOBOIO arpeciero
pociiicekoi Qenepamnii Ha Teputopii Ykpainu. Hapasi He 3p03yMijo KOJH 3’SBUTHCS MOXKIIHMBICTD MPOJOBKUTH
MOHITOPHHTOBI CIIOCTEPEKEHHS B IMX KIFOYOBUX 3UMOBUX CXOBHUINAX 1 sIKA CUTYallis 3 HUMH B JaHHUH Jac.

KntogoBi cmoBa: MoHITOpUHT, Ka)KaHH, 3UMIBIIA, KIIFOYOBI cxoBuINa, [liBHiuHe [IpraopHOMOp S,

Introduction

In 1999, Ukraine joined the EUROBATS agreement [Domashlinets 2018]. In line with the rec-
ommendations set in this agreement, each participant responsible for the identification of localities
that are important for the preservation of bats; these localities must be protected from destruction
and infraction [Zagorodniuk 2004]. Nowadays, the volumes and intensity of natural area reclamation
in Ukraine are growing from day to day. Artificial underground cavities are utilized for growing
mushrooms, preservation of wines, as tourist attractions, and for household needs. The areas around
the caves are used for cattle grazing and the entrances are often filled up with garbage or other
wastes.

The monitored area is incredibly rich in artificial underground cavities. There are dozens of
abandoned stone mines, especially in Odesa oblast, some of which are more widely known, and
some have protected status (e.g. the Odesa catacombs have a status of geological natural landmark of
state importance). Other cavities are less well-known, but they have a significant role as habitats of
rare animal species, in particular bats [Godlevska et al. 2011].

During 2008-2011, our colleagues explored about 50 underground objects or complexes that
are used by bats in the summer or winter periods. In summer, bats were recorded in 16 out of 48 ob-
jects, and in winter they were found in 29 out of 30 objects. As a result, 6 bat species were recorded
in the region. Additionally, we have identified 4 key underground sites of bats in the continental part
of the Black Sea region of Ukraine: two in Odesa Oblast (KVL-2 and ILN-1 mines), one in Myko-
layiv Oblast (NOD mines), and one in Kherson Oblast (OSK mines). These artificial objects were
recognised as significant wintering sites of bats, in which more than half (66.4%) of the animals
were recorded in winter [Godlevska ef al. 2011].
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As of 2014, 35 underground sites in the territory of Ukraine were included as key territories for
protection and preservation of bats in Europe; three of them were mentioned earlier (KVL-K, ILN-
K, and NOD-K)'.

Three out of the four key underground sites of bats (NOD, KVL-2, and ILN-1 mines) were in-
vestigated in 2020-2022. In the context of the above issues, monitoring of wintering sites of bats and
the obtained results are important for further implementation of efficient conservation measures to
ensure the preservation of these animals in regard to existing threats. The monitoring conducted in
2020-2022 contributes to the understanding of population dynamics of bats in winter.

Materials and Methods

Fenix HL60R headlamps were used during monitoring. A Nikon D200 camera with different
lenses and a mirrorless Panasonic Lumix DC camera with different lenses were used to photograph
the animals. Morphometric measurements were taken with an electronic calliper.

The methodical approaches used in the study follows Zagorodniuk et al. [2002]. The identifica-
tion of bats was carried out with a reference to the illustrated guide of bats of Europe [Dietz & von
Helversen 2004].

Abbreviations used in the article: MDAU—Myotis daubentonii; MDAS—M. dasycneme;
MAUR—M. aurascens; MMYS—M. mystacinus: PAUR—Plecotus auritus; PAUS—P. austriacus,
ESER—Eptesicus serotinus; KVL-K—Ilimestone mines near the village of Kovalivka; ILN-K—
limestone mines near the village of Illyinka; NOD-K—Iimestone mines near the village of Nova
Odesa; T1-4—ordinal numbers of the mines in the list.

Monitoring sessions in 2020-2022 were conducted under the same conditions by two observers
and with the same type of lighting to ensure comparability.

Results

General characteristic of the limestone mines

The examined underground cavities are located within the continental part of the Black Sea re-
gion and in the steppe zone of Ukraine (Fig. 1). All of the examined localities are underground lime-
stone mines with a considerable total length of underground passages (5 to 30 km).

Fig. 1. Research re-
gion and location of
key wintering sites.

Puc. 1. Perion poc-
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= 4 ]
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§ ——— _{_ 7 & YOBUX 3UMOBUX CXO-
& 100 mi . { — BHIII.

! Source: https://www.eurobats.org (https:/bit.ly/3dnCEEm)
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Fig. 2. One of the entrances and passages in mine ILN-K.
Puc. 2. OpuH 13 BxoxiB i TyHemiB mrrossHI ILN-K.

Fig. 3. One of the entrances and passages in mine KVL-K.

Puc. 3. OnuH 13 BxoxiB i TyHemiB mromsHI KVL-K.

Fig. 4. One of the entrances and passages in mine NOD-K.
Puc. 4. OnuH i3 BXxoxiB i Tynenis mrossHi NOD-K.
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Table 1. Results of bat monitoring for 2020-2022 in key wintering shelters of the Northern Black Sea region

Tabmums 1. Pesynpraté MOHITOPUHTY pyKOKpHHX 3a 2020-2022 poky y KIIIOYOBHX 3UMYBAJIBbHHUX cXoBHIax I1iBHi-
yHoro [IpudopHomop’st

No. Species 2020-2021 2021-2022

1. Mpyotis daubentonii (Kuhl, 1817) 1127 1010

2. Mpyotis dasycneme (Boie, 1825) 161 151

3. Mpyotis aurascens Kuzyakin, 1935 88 80

4. Mpyotis mystacinus (Kuhl, 1817) 3 7

5. Plecotus auritus (Linnaeus, 1758) 8 1

6. Plecotus austriacus (Fischer, 1829) 11 18

7. Eptesicus serotinus (Schreber, 1774) 9 12
Total number of animals 1421 1312

All entrance areas of mines were carefully inspected (from the entry to the area of steady tem-
perature from +12 and above); the elongated passages with dynamic temperature conditions were
inspected by the transect method.

These limestone mines, despite their artificial nature, are vulnerable shelters important for the
preservation of a whole group of rare bats. The most important task in regard to the preservation of
bats is the protection of their wintering sites from unauthorized visits. A possibility of installation of
protective grates must be considered. Limitations on the number of visits must be approved for the
Kovalivka mines to decrease the disturbance of this place in specific periods (in particular, during
the hibernation of bats), which can be implemented by creating the Kuyalnyk National Nature Park.

The catacombs in Odesa Oblast are located between the Hadzhybei and Kuyalnyk estuaries in
close vicinity to the villages Kovalivka and Illyinka of Bilyaivka Raion, Odesa Oblast.

The mines in Mykolayiv Oblast (Nova Odesa) have two entrances and approximately 5 km of
corridors (Fig. 2). In fact, the mines consist of two parts: one part has more dynamic micro climatic
conditions that are more convenient for the hibernation of bats and, for some species, also for the
creation of summer breeding colonies.

General characteristics of the species composition of bats

The results of the 2-year-long monitoring appear to be almost identical by both species compo-
sition and abundance of bats, except for one species—~Myotis aurascens.

The total number of the registered species in 2021-2022 was somewhat lower compared to the
respective season in 2020-2021, which might be due to the warmer winter. Under such conditions,
wintering colonies of bats tend to be more dynamic, which can be reflected in the monitoring results.
Besides, the difference might be insignificant (Tab. 1).

In total, seven bat species have been identified: Myotis daubentonii, M. dasycneme, M. auras-
cens, M. mystacinus, Plecotus auritus, P. austriacus, and Eptesicus serotinus. Of these seven regis-
tered species, five were found in each inspected site.

Features of the species

Of the seven registered species, five were recorded in each of the inspected sites. The whiskered
bat (Myotis mystacinus) was registered only in the Kovalivka mines (9.6%), and the brown long-
eared bat was registered only in the Nova Odesa mines (0.1%). In the Kovalivka (KVL-K) and Illy-
inka (ILN-K) mines, Daubenton’s bat and the steppe whiskered bat (Myotis aurascens) appeared to
be co-dominant species.

Daubenton’s bat (Myotis daubentonii) has been a dominating species during both survey sea-
sons and is, apparently, the dominating species in general in wintering colonies in the region. The
ratio of the species in the total sample was 77%. It was also a dominating species in all inspected
mines. Only in the Nova Odesa mines (NOD-K), the number of Daubenton’s bats was higher
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(81.6%). The concentration of Daubenton’s bat for winter hibernation in the Nova Odesa mines is
apparently related to the presence of considerable foraging areas around the wintering sites (flood-
plains of the rivers Southern Bug and Gnylyi Yelanets).

Pond bat (Myotis dasycneme). The Nova Odesa mines contained the largest number of known
pond bat wintering sites in Ukraine. The pond bat arrange their winter hibernation in a number of
groups that comprise a couple of dozens of bats; mainly, they create groups of 3—6 bats, seldom they
hibernate alone. Some groups are mixed with Daubenton’s bats. The pond bat has important func-
tional role in wetland ecosystems and, respectively, its summering and wintering sites are concen-
trated around these habitats. The Nova Odesa mines are located close to the Southern Bug and its left
tributary, the Gnylyi Yelanets (3.5 km). In the floodplains of these rivers are large areas of tempo-
rary and permanent fish farms (1 km) and other ponds, which provide important foraging areas for
the pond bat. The Illyinka and Kovalivka mines are also important wintering sites for the pond bat
and the natural habitats around them (the Hadzhybey and Kuyalnik Estuaries) are important foraging
areas.

Steppe whiskered bat (Myotis aurascens). In 2000-2017, the steppe whiskered bat was regis-
tered in different caves of the region [Godlevska et al. 2018]. In 2020-2021, in KVL-K mines, the
author registered a steppe whiskered bat (male, R = 34.1) with a ring No. VT 03492, Kyiv, Ukraine.
This specimen was ringed during the first full-scale survey of bats in an underground object of the
continental part of the Black Sea region of Ukraine in 2008-2011 [Godlevska et al. 2011]. Evident-
ly, at that time, the steppe whiskered bat was considered as a representative of the ‘whiskered bat’
and therefore it was not listed as a separate species. The differentiation of ‘whiskered’ bats is quite
complicated, especially of young individuals [Dietz & von Helversen 2004].

Whiskered bat (Myotis mystacinus). This species differs by darker colouration of the fur with-
out golden shine. As a rule, the fur of the hibernating bats is strongly dishevelled, its structure is thin
and therefore it gets wet and swaddles. When inspecting the mines, such animals look very wet es-
pecially if compared with the rest.

Brown long-eared bat (Plecotus auritus). It was registered only in the Nova Odesa mines. Its
abundance is low. The bats of this species usually settle alone in the pre-entrance areas of
caves/mines openly or in small niches.

Grey long-eared bat (Plecotus austriacus). Mostly located alone in the pre-entrance areas of
the caves/mines.

Serotine bat (Eptesicus serotinus). In the inspected caves, the serotine bat was located in the
pre-entrance areas in groups of several individuals. They mostly hibernate in vertical niches. Bright
orange ectoparasites (ticks) were often noticed on the face of serotine bats.

Discussion

As a result of the first full-scale survey of bats in the continental (northern) part of the Black
Sea region conducted in 2008-2011 (in the mines of Odesa, Mykolayiv, and Kherson oblasts of
Ukraine), 6 species of bats were identified—Myotis daubentonii, M. dasycneme, M. mystacinus,
Plecotus auritus, P. austriacus, and Eptesicus serotinus in approximately 50 inspected sites. During
the second survey, the list of species was amended by Pipistrellus pipistrellus, which was registered
in the KVL mine. Five of the revealed earlier six species were registered all around the region, and
the exception was P. auritus with a single, and rather occasional, registration. The total number of
bats in summer was only 211, while in winter their number was 1516 individuals. The dominating
species in the region was Myotis daubentonii (46.1%). The total number of bats in the KVL-K, ILN-
K, and NOD-K mines was 702 individuals [Godlevska ef al. 2011].

During the monitoring period in 2020-2022, the number of the registered 7 species in the three
key sites of bats in the continental part of the Black Sea region was 1421 individuals (Tab. 2). Con-
sidering the specifics and methods of winter surveys in mines inhabited by the mentioned species,
their total number might be higher.

Thus, within 10 years, the number of bats in the mines has doubled.
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The list of species was complemented with the steppe whiskered bat, the absence of which dur-
ing the previous surveys was due to the approved systematic approach, because in the past these bats
were recorded as whiskered bats [Godlevska et al. 2010]. Later, the taxonomic status of the steppe
whiskered bat has changed and it was distinguished as a separate species—MYyotis aurascens [Zago-
rodniuk 2012]. The steppe whiskered bat is listed in the checklist of mammal species of Ukraine
[Zagorodniuk & Emelyanov 2012].

Fig. 5. Bats in limestone mines: a, A, steppe whiskered bat; b, grey long-eared bat; ¢, typical wintering clusters—
Daubenton's bat; d, Daubenton's bat; e, whiskered bat; f-g, typical wintering clusters—pond bat.

Puc. 5. Pykokpuii y BamHSIKOBHX LITOJBHSX: d, i — HIYHHUIS CTENOBa; b — ByXaHb aBCTPIHCBKHIA; ¢ — TUIOBHI
3UMYBaJIbHUI KJacTep — HIYHULSA BOJAAHA; d — HIYHULA BOASHA; e — HIYHUIA BycaTa f—g — THIIOBHH 3UMYBalb-
HHUIT KJ1acTep — HIYHMIIL CTAaBKOBA.
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Table 2. The ratio (%) of colonies of different bat species registered in 2020-2022 in key wintering shelters of the
Northern Black Sea region (Ukraine)

Tab6mmms 2. Yactka (%) KOJIOHIH pi3HUX BUAIB PyKOKPIINX, 3HaWAeHHX y 2020-2022 pp. y KIMIOYOBHX 3UMYBaJIbHIX
cxoBuax [liBaiunoro [TpudaopHomop’s (Ykpaina)

Sheler | MDAU | MDAS | MAUR | MMYS | PAUR | PAUS | ESER | M.sp.
KVL-K 247 15.1 233 9.6 — 8.2 9.6 9.6
ILN-K 34.1 9.8 26.8 — — 122 73 9.8
NOD-K 81.6 114 43 — 0.1 0.6 02 1.8

The mines in Mykolayiv Oblast (NOD-K, Nova Odesa) are extremely important for the winter
hibernation of bats. They support the existence of the biggest of the registered winter clusters of the
pond bat—one of the rarest bat species in Ukraine. The Nova Odesa mines are another wintering
sites of one of the biggest clusters of the pond bat in Ukraine (the abundance of the species increases
and now it is more than 1000 individuals).

During 2020-2021, in the Kovalivka mines, the registration of bats took place alongside with a
public event—militaristic orienteering game. Approximately 30—40 people participated in that game.
The game proceeded in the pre-entrance areas of the mines and was accompanied by the instructors.
Evidently, such public event, which regularly (according to the players) takes place during the entire
winter period, influences the hibernation of bats. The mines located near Illyinka are unsuitable for
the aforementioned events as they are in far more worse technical condition and the later are being
used by the local population as dumps. During the survey, the author noticed a considerable dump-
ing ground with lots of old car parts.

Strengthening the protection regime near the Kovalivka and Illyinka mines by granting the area
around the Kuyalnyk Estuary the status of Kuyalnyk National Nature Park and arranging its admin-
istration with a respective number of staff and state funding will allow to ensure the appropriate pro-
tection of its natural complexes, including the key territories for protection of bats. The decree on the
establishing the Kuyalnyk National Natural Park was issued in January 2022". Nevertheless, it is ob-
vious that this issue will be finalized only when the unprovoked aggression of the russian federation
against Ukraine ends.

The Nova Odesa mines are located in the slope of a steppe ravine with a small stream at the bot-
tom, which undergo severe anthropogenic interference in the form of voluntary tourism. Manifesta-
tions of such interference are fumigation, soothing, and littering of the limestone mines. A lot of ad-
vertisement can be found on the Internet from the local guides offering a tour to the caves. These
types of interventions to the underground sites endanger the steady winter clusters of bats. Thus, de-
spite the potential and actual interference, the inspected wintering clusters in the region have an im-
mensely important role due to the lack of other shelters while the number of hibernating bats is con-
stantly growing. Besides, these shelters may also play the important role of not only of a hibernation
place but also as a transit shelter during seasonal migrations [Godlevska et al. 2018].

In recent years, there have been numerous cases of creation of wintering clusters of bats involv-
ing different migratory species, particularly in the east of Ukraine [Zagorodniuk 2018]. The protec-
tion of bats is also emphasized by the natural habitats located in close vicinity to the mentioned
mines—the river valleys of the Southern Bug and Gnylyi Yelanets and their floodplains, as well as
the Hadzhybei and Kuyalnyk estuaries, which play a key role in providing the bats with food re-
sources.

Conclusions

The inspected wintering sites KVL-K, ILN-K, and NOD-K play a key role in the hibernation of
7 bat species in Ukraine, including vulnerable, rare, and endangered species.

! Decree of the President of Ukraine No. 3/2022. On establishing the Kuyalnyk National Nature Park. Online:
https://www.president.gov.ua/documents/32022-41117
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An equally important role in supporting the population of bats is played by the natural areas
around their key sites—the river valleys of the Southern Bug and Gnylyi Yelanets, their floodplains
and the Hadzhybei and Kuyalnyk Estuaries, which are important feeding locations.

During 2020-2022, the total number of wintering bats in KVL-K, ILN-K, and NOD-K was
1500 individuals, according to the survey results.

Within 10 years between 2011 and 2022, the number of bats hibernating in the mentioned mines
has doubled—from 702 to 1421 animals.

The dominating species in all mines was the Daubenton’s bat with a total ratio of 77%.
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Abstract

This report presents the results of the bat fauna survey carried out in Belarus during
the warm seasons between 2017 and 2020. The presented data were collected in
31 localities in all six administrative regions (voblasés) of Belarus during field
studies (mist-netting, searching for roosts and colonies, and acoustic surveys) and
in the course of the work of the Minsk bat contact centre. Field data refer to
26 localities; acoustic observations to 14 localities; and netting was carried out in
19 localities (151 ind.). The data on bats collected via the contact centre came from
6 localities (35 ind.). In the course of our survey, we recorded 13 out of the
19 species of the Belarusian bat fauna. They are Barbastella barbastellus, Epte-
sicus nilssonii, E. serotinus, Myotis dasycneme, M. daubentonii, Nyctalus lasiopte-
rus, N. leisleri, N. noctula, Pipistrellus kuhlii, P. nathusii, P. pygmaeus, Plecotus
auritus, and V. murinus. The occurrence of all recorded species was confirmed by
direct identification. Data on breeding have been added for all recorded species
except for N. lasiopterus and B. barbastellus. Data on breeding have been added
for all recorded species, except for N. lasiopterus and B. barbastellus. Maternity
colonies were recorded for E. serotinus, M. dasycneme (the second record of a
maternity colony of the species for the entire period of research in Belarus) and
M. daubentonii. The largest number of individuals recorded by the contact centre
represent V. murinus; other species in descending order are E. serotinus, N. noc-
tula, P. auritus, P. nathusii, B. barbastellus, M. daubentonii, P. kuhlii, and E. nils-
sonii. Among the netted individuals, P. nathusii prevailed; other species in descen-
ding order were M. daubentonii, P. pygmaeus, E. nilssonii, P. auritus, N. noctula,
E. serotinus, M. dasycneme, N. leisleri, and N. lasiopterus. Three species (V. muri-
nus, B. barbastellus, and P. kuhlii) were presented only among bats reported via
the contact centre. During the survey, the species P. pipistrellus, Pl. austriacus,
M. brandtii, M. nattereri, M. myotis, and M. mystacinus included in the list of
mammal species of Belarus were not recorded. The reasons of the lack of records
of these six species are discussed. The collected data contribute to the general
knowledge on the distribution, breeding, and status of bat species in Belarus and
Eastern Europe.
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Jani npo aiTHio ¢payny pyxkoxkpuianx binopyci 3a 2017-2020 poxu

Ausikceii Hnak, Jlena IogsieBebka, Anekcanapa Jlapuanka, Mapis CaByeHnko,
IMaBao Bopooeii, Yaansicias Moauan, Auapeil Mixaiias

Pesome. Y poboTi mpencTaBiaeHo pe3yapTaTH OOCTeXeHHS pyKokpuanx (aynu bimopyci B Temnumii mepiox
2017-2020 poxkis. HaBeneni mani 316pani B 31 mMyHKTI B MeXaxX yCiX HIECTH agMiHICTpaTHUBHUX obiactel bimo-
pyci: mix 4ac moiapOBHUX poOIT (BiAJIOB 3a OMOMOTOI0 MaBYTMHHUX CITOK, MOLIYK CXOBHI Ta KOJIOHIH,
JIETEKTOPHI CHOCTEPEKeHHs) Ta poOOTH MiHCHKOTO KOHTAKTHOTO IIEHTPY pyKokpmiuX. [onpoBi poboTH mpo-
XOAWIN B 26 MyHKTaX, aKyCTHYHI CHOCTEpEKeHHS — B 14; BimoBu npoBoamwy B 19 mynkrax (151 xaxaHiB).
JaHi mpo xax<aHiB, 3i0paHi yepe3 KOHTAKTHUH [IEHTpP, HAJIXOJWIN 3 IIECTH IMyHKTIB (35 kakaHiB). 3a yac HocCIIi-
JokeHHs Oyino 3adikcoBano 13 3 19 Bumi pykokpwinux daynu Binopyci: Barbastella barbastellus, Eptesicus
nilssonii, E. serotinus, Myotis dasycneme, M. daubentonii, Nyctalus lasiopterus, N. leisleri, N. noctula, Pipi-
strellus kuhlii, P. nathusii, P. pygmaeus, Plecotus auritus Ta Vespertilio murinus. BUIoBy nNpuHaJIeKHICTb BCiX
3apeECTPOBAHUX BHIIIB BU3HAUYCHO KOHTAKTHO. JIOTIOBHEHO [1aHi PO PO3MHOKEHHS BCiX 3apeECTPOBAaHUX BUIIB,
okpiM N. lasiopterus 1 B. barbastellus. MarepuHCbKi KOJIOHIT 3apeecTpoBano misi: E. serotinus, M. dasycneme
(mpyra 3HaxizKa MaTepHHCHKOI KOJIOHII BUAY 32 YBeCh Mepioll AocikeHs B binopyci) ta M. daubentonii. Haii-
OinTbINa KiBKICTh OCOOMH KaKaHIB, 3apCECTPOBAHUX KOHTAKTHUM IICHTPOM, HallexKala A0 V. murinus; iHII BU-
IM,B TIOPAAKY crnananus: E. serotinus, N. noctula, P. auritus, P. nathusii, B. barbastellus, M. daubentonii,
P. kuhlii ta E. nilssonii. Cepen BiJUIOBICHUX KaXKaHiB, 32 KUIbKICTIO OCOOUH, TIepeBaxaB P. nathusii, 1HII BUIH
B TOPSAAKY CHagaHHsA 4YHcenbHOCTI: M. daubentonii, P. pygmaeus, E. nilssonii, P. auritus, N. noctula,
E. serotinus, M. dasycneme, N. leisleri, N. lasiopterus. Tpu sumu (V. murinus, B. barbastellus ma P. kuhlii) Gy-
JIM 3apEECTPOBaHI JIMIIIE KOHTAaKTHUM LEHTpOM. B Xoxi mocmimpkeHHs, HaMd He 0YyJI0 BUSBIICHO IIiCTh BHIIB PY-
kokpwux ¢aynu binopyci: P. pipistrellus, P. austriacus, M. brandtii, M. nattereri, M. myotis Ta M. mystacinus.
PosrnsHyTO npHuYMHM BiACYTHOCTI 3HaXiJOK IMX BHAIB. 3i0paHi JaHi € JONOBHEHHSAM 10 BIZOMOCTEH MpO IIO0-
LIMPEHHS, PO3MHOKEHHSI Ta CTaH BUIIB KakaHiB y biopyci i CxigHoi €Bponu B miomy.

KntouoBi cioBa: pykokpmii, payHa, mommpeHHs, po3MHOXeHHsI, binopyce, Cxinna €Bporma.

Introduction

The bat fauna of Belarus is currently represented by 19 species [Shpak 2017a], which is about
25% of the mammal fauna of the country [Savicky et al. 2005]. Eight species are listed in the Red
Data Book of Belarus (2015). All species are included in Annex II of the Convention on the Conser-
vation of Migratory Species of Wild Animals and the Bern Convention on the Conservation of Eu-
ropean Wildlife and Natural Habitats. These treaties were signed by Belarus and thus all bat species
in Belarus as well as their habitats are subject to protection.

At the same time, effective conservation is impossible without a clear understanding of the geo-
graphical distribution of species and their status.

The survey of the bat fauna in Belarus started in the 1920s [Fiadziushyn 1927] in the context of
the study of the fauna on the whole. In 1955, the first review of bat fauna was published as a section
of the monograph ‘Mammals of the Byelorussian SSR’ [Serzhanin 1955]. However, a special mono-
graph devoted to bats of Belarus was published only in 1981 [Kurskov 1981]. This book contained a
review of all data on bats of Belarus available for that time, the biggest portion of which however
referred to the south-west of Belarus (Brest Voblas¢). In the following decades, the bat fauna was
also studied mainly within the south-west of Belarus [Demianchyk 2001; Demianchyk & Dem-
ianchyk 2008; Dietz et al. 2018]. In the early 2000s, bat surveys started in other regions of Belarus.
In particular, results of several studies of the species composition and ecological traits of bats inhab-
iting several protected territories have been published recently, including the Prypiacki National
Park, the Stary Zaden Reserve, the Palieski Radiation-Ecological Reserve [Dombrovski & Bolotina
2014; Dombrovski ef al. 2016; 2018], and the Naracanski National Park [Larchanka et al. 2020].

Results of bat studies recently carried out in different voblasc¢s, including protected territories
and Minsk city, are also available [Shpak 2006; Savarin 2008; Larchanka & Shpak 2018]. Addition-
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ally, some data were presented by A. Shpak, V. Dombrovski with colleagues, A. Kashtalian, G. Pe-
tersons, and V. Vintulis at many conferences and published in conference proceedings.

Nevertheless, the current data on the bat fauna of Belarus, including its status and distribution,
are still quite incomplete, especially for the central and northern parts of the country. The aim of this
article is to present previously unpublished data on bat records and observations during the warm
seasons of 2017-2020 across various regions of Belarus.

Materials and Methods

The presented data were collected in 31 study localities in all six administrative regions (vo-
blas¢s) of Belarus (Fig. 1). The presented data correspond to two categories.

1) Field data collected in the summers of 2017, 2019, and 2020 in the territory of all six vo-
blas¢s of Belarus. We used the following set of methodical outlines for our fieldwork. Animals were
captured by mist-nets. Ultrasonic detectors (Pettersson Elektronik D-200, D-240, and Wildlife
Acoustics Echo Meter Touch 2 Pro) were used for acoustic survey. The analysis of bat call records
was carried out using BatSound v.3 software. Searching for roosts was conducted during the exami-
nation of potential bat shelters by recording night/morning swarming and signs of bats presence
(faeces, social sounds etc.).

2) Data collected by calls to the Minsk bat contact centre [Shpak 2018] during the conditionally
warm period of the year, from 1 April to 1 October. These records concern bats identified by us di-
rectly or based on photos of sufficient quality.

In total, field data refer to 26 localities; acoustic observations to 14 localities; and netting was
carried out in 19 localities (151 individuals). The data on bats collected via the contact centre come
from 6 localities (35 individuals).

Geographical terms. Paliessie is the geographical region covering the entire southern part of
Belarus, northern Ukraine, as well as the adjacent regions of Russia and Poland. In this article, we
use this name for the designation of southern Belarus (Brest and Homiel voblasés). Each locality in
the lists of records is described mostly as follows: locality No.—coordinates; administrative region
(voblas¢), district (raion), (the nearest) settlement.

I~ Mahilioni Vob.

Fig. 1. Study localities. Num-
bers correspond to those in the
lists of species records.

Puc. 1. [lyHKTH MOCHTiTKEHHS.
Homepu BinmoBimaioTh HOMe-
paM y COHCKax peecTparii
BUIIB.
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Toponyms and names of territorial administrative units were transcribed according to the Na-
tional System of Geographic Names Transmission into Roman Alphabet in Belarus (2007). Voblas¢
is the largest unit of administrative division in Belarus. There are six voblasés: Brest, Homiel,
Hrodna, Mabhilioti, Minsk, and Viciebsk. Voblasés are further divided into districts called rajons.
These units are abbreviated in the text as ‘“Vob.” and ‘Raj.’.

Localization of protected areas mentioned in the text (coordinates are given by the administra-
tive centres of the areas): Biarezinski Biosphere Reserve—54.742 N, 28.308 E, Minsk and Viciebsk
voblasés; Bielaviezskaja Pusca National Park—52.569 N, 23.803 E, Brest and Hrodna voblasés;
Stary Zaden Reserve—51.913 N, 27.599 E, Homiel Voblas¢.

Used abbreviations: ne, netting; sh, shelter; ne/sh, netting near or in a shelter; de, detector ob-
servations; ci, contact identification of a bat reported via the contact centre; ph, identification by
photos reported via the contact centre; gr, found on the ground outside of buildings; ia, found inside
of buildings.

Sex and age: M, male; F, female (F-repr, breeding female; F-nrepr, non-breeding female); U,
unknown sex; ad, adult; juv, juvenile (< 3 months). Records of dead animals are given in square
brackets, e.g. [3Ujuv].

List of study localities (see map on Fig. 1):

* 1—55.695 N, 27.497 E; Viciebsk Vob., Miory Raj., Asada Dziedzina; *2—55.592 N, 27.506 E;
Viciebsk Vob., Miory Raj., Sumatika Lake; * 3—55.592 N, 29.031 E; Viciebsk Vob., Polack Raj., near
Novaja Palata; « 4—55.602 N, 29.521 E; Viciebsk Vob., Polack Raj., near Fiodaratika, Svina river valley;
* 5—55.585 N, 30.493 E; Viciebsk Vob., Haradok Raj., Ciosta Lake; * 6—55.288 N, 27.512 E; Viciebsk
Vob., §arkaﬁ§éyna Raj., Biarozaiika river valley; « 7—55.211 N, 28.244 E; Viciebsk Vob., Hlybokaje
Raj., So Lake; » 8—55.311 N, 28.779 E; Viciebsk Vob., Polack Raj., between Dalieckija and Plusy, Suja
Lake; * 9—55.347 N, 29.207 E; Viciebsk Vob., Sumilina Raj., Hrudzinava; * 10—54.881 N, 26.699 E;
Minsk Vob., Miadziel Raj., Nara¢ Lake, Naracanski National Park; « 11—54.424 N, 27.157 E; Minsk
Vob., Viliejka Raj., Viazyn; « 12—53.922 N, 25.506 E; Hrodna Vob., Lida Raj., Bierdatika; « 13—53.654
N, 26.168 E; Hrodna Vob., Navahrudak Raj., Séorsy; * 14—53.345 N, 26.258 E; Brest Vob., Baranavicy
Raj., Palaniecka; * 15—53.198 N, 26.650 E; Minsk Vob., Niasviz Raj., near Niasviz; * 16—53.467 N,
27.191 E; Minsk Vob., Uzda Raj., Uzda; « 17—53.890 N, 27.544 E; City of Minsk (different sites); * 18—
53.742 N, 28.037 E; Minsk Vob., Smilavi¢y Raj., near Zuraﬁkoviéy, Volma river valley; « 19—53.703 N,
28.231 E; Minsk Vob., Cervien Raj., near Klinok, Volma river valley; *« 20—53.827 N, 28.901 E; Minsk
Vob., Bierazino Raj., Bierazino; * 21—54.115 N, 28.525 E; Minsk Vob., Barysaii Raj., Barysat; * 22—
53.874 N, 30.245 E; City of Mabhiliot; «23— 53.635 N, 30.478 E; Mahilioi Vob., Byhaii Raj.,
Hrudzinatika; * 24—352.278 N, 24.016 E; Brest Vob., Zabinka Raj., SielisCy; * 25—52.129 N, 25.002 E;
Brest Vob., Drahi¢yn Raj., Zakaziel; e 26—52.117 N, 26.124 E; Brest Vob., Pinsk Raj., near Pinsk; * 27—
52.241 N, 27.487 E; Brest Vob., Luniniec Raj., near MikaseviCy; ¢ 28—52.034 N, 27.855 E; Homiel
Vob., Zytkavi¢y Raj., near Aziarany; *29—51.702 N, 28.078 E; Homiel Vob., Licl¢ycy Raj., near
Baravoje, Ubar¢ river valley; * 30—51.947 N, 29.503 E; Homiel Vob., KalinkaviCy Raj., near Juravicy,
Li¢vin Lake; « 31—51.804 N, 29.504 E; Homiel Vob., Narotilia Raj., Narotilia.

Results and Discussion
During the survey, we have recorded 13 out of the 19 species of the Belarusian bat fauna.

Barbastella barbastellus (Schreber, 1774). The species is rare in Belarus [Serzhanin 1961;
Kurskov 1981], therefore in 1981 B. barbastellus was included in the first edition of the Red Data
Book of Belarus (RDB) [1981] and now has conservation category EN of RDB [2015].

Until recently, data on the distribution of this species have been limited to the south-western re-
gions (Brest Voblas¢) of Belarus [Serzhanin 1961; Kurskov 1981; Demianchyk & Demianchyk
2008]. In 2011-2012, the species was first revealed in the western [Dombrovski & Bolotina 2014]
and, in 2016-2017, in the eastern part of Homiel Voblas¢; in 2019, in Minsk Voblasé¢ [Shpak & Mi-
khailau 2021]. In 2020, in the course of the bat winter census in underground hibernacula of Belarus
the species was recorded in Brest, Homiel, Hrodna, Mahilioti, and Minsk voblas¢s. (Shpak et al.
unpubl.). The breeding was confirmed only for the south and south-west of Belarus [Kurskov 1981;
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Demianchyk & Demianchyk 2008; Dietz et al. 2018]. Maternity colonies were only recorded in
Brest Voblas¢ [Demianchyk & Demianchyk 2008; Dietz et al. 2018].

During the summer period, we have found B. barbastellus only in one study locality. No breed-
ing was recorded.

*17—22.08.2019, ci (gr): 1Mad.

Eptesicus nilssonii (Keyserling & Blasius, 1839). The species was included in the RDB [1993]
and currently [Red... 2015] its status is assessed as Near Threatened (NT).

The occurrence of E. nilssonii was first revealed in Belarus in 1934 in the Biarezinski Biosphere
Reserve [Serzhanin 1961]. Later, the species was recorded in five voblasés of Belarus, all except for
Mahiliot [Kurskov 1981; Demianchyk 2001; Larchanka ef al. 2020; Shpak unpublished]. Almost all
records were presented by single individuals, except for the observation of a ‘hunting colony’ in
Brest Voblas¢, in Bielaviezskaja Pusca [Kurskov 1981]. In 2015, a maternity colony of this species
was found for the first time [Dietz et al. 2018]. Breeding of the species was recorded in Brest [Kur-
skov 1981; Dietz et al. 2018] and Homiel voblas¢s [Dombrovski et al. 2017].

During our survey in the warm period of the year, we have recorded E. nilssonii in eight study
localities in three voblasés: Viciebsk, Hrodna, and Minsk. Breeding of the species was confirmed in
Hrodna and Minsk voblasés. The maximum number of captured animals per netting site was four
individuals. No roosts were found. Records were mostly by netting or acoustic signs. One juvenile
individual (from Minsk Voblas¢) was reported by the contact centre.

*2—17.07.2020, de; * 3—15.07.2020, de; * 5—12.07.2020, de; * 7—16.07.2020, de, ne: 4 (2Fad, 2Mad);
*8—15.07.2020, de; * 10—20.06.2017, ne: 4Fad; 12.09.2017, ne: 1Mad; « 12—01.07.2019, ne: 1Fjuv;
*17—26.04.2019, de; 08.05.2019, de; 17.06.2019, de; 02.08.2019, de; 09.08.2019, de; 10.08.2019, de;
25.08.2019, de; 01.09.2019, de; 17.08.2020, ci (gr): 1Fjuv (in the outskirts of Minsk City).

Eptesicus serotinus (Schreber, 1774). The serotine bat is included in the Annotated list of spe-
cies of the RDB of Belarus [2004] as one that requires additional study and attention for its preven-
tive protection, currently with the DD (Data deficient) category.

Nikolski [1899] mentioned the species for Paliessie as a fairly common species. Semenov et al.
[1905] pointed out that in ‘Minsk Paliessie’ this species is quite common in settlements. Kurskov
[1981], based on the results of observations over a period of more than 25 years, stated that E. sero-
tinus in Belarus is ‘a rather rare species.” The largest museum collection of bats in Belarus (Zoologi-
cal Museum of the Belarusian State University) contains only 10 specimens of the serotine bat,
which is 4.4% of the total number of bat specimens [Godlevska & Shpak 2020]; all specimens but
one were collected in the south-west part of Belarus. Demianchyk & Demianchyk [2008] claim that
it is ‘common and relatively abundant’ in Belarus, however provide no factual data to support this
statement.

Breeding of the species was known before for Brest Voblas¢. For the first time, it was recorded
in the late 1950s in Bielaviezskaja Pus¢a by Kurskov [1981]. This author presented data on two ma-
ternity colonies. In 20092013, the species was also found breeding in Brest Voblas¢ by Dem-
ianchyk [2013]. During the warm period of the year, we have recorded E. serotinus in five voblascs:
Brest, Homiel, Minsk, Hrodna, and Viciebsk. We revealed the breeding of the species in three vo-
blas¢s: Brest, Grodno, and Minsk, including two maternity colonies found in attics of churches in
Brest Voblas¢.

*3—15.07.2020, de; » 7—16.07.2020, de; * 8—15.07.2020, de; * 11—02.07.2019, de; * 12—01.07.2019,
ne: 4 (3Frepr, 1Mad); »14—30.06.2019, sh, de + vo, maternity colony in a church attic; * 16—
19.07.2017, ph (ia): 1Ujuv; «17—18.08.2017, ci (ia): 1Mad; 24.04.2019, ph: 1U; 30.05.2019, de;
16.06.2019, de; 18.06.2019, de; 25.08.2019, de; 27.08.2019, de; 16.09.2019, ci (ph): 1U; 30.09.2019, ci
(ph): 1U; 02.07.2020, ci (ia): 1Mad; * 20—13.05.2019, ph: 1U; * 25—29.06.2019, de; sh: 1U in an aban-
doned building; sh: maternity colony in the attic of a church with a crypt; * 26—11.04.2017, ph: 1U;
*30—28.06.2019, de.
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Myotis dasycneme (Boie, 1825). M. dasycneme was included in the RDB in 1993 and currently
[Red... 2015] has conservation category Endangered (EN).

The first documented record of the species refers to 1929 [Kurskov 1981]. Although, before,
this species, without exact locality and details, was mentioned in the geographical description of the
Upper Dnieper region and (Eastern) Belarus [Semenov et al. 1905]. In 1929-1973, there were only
five records of the species: four single individuals (Hrodna and Viciebsk voblasé¢s; Biarezinski Bio-
sphere Reserve) and a maternity colony in the attic of an old brick school building in Viciebsk Vo-
blas¢ (55.526 N, 29.966 E), on 24 June 1973 [Serzhanin 1961; Kurskov 1981]. New records concern
the 2000s. The species was revealed in Brest Voblas¢ [Demianchyk & Demianchyk 2008], in Minsk
Voblas¢ [Larchanka et al. 2020], and in Viciebsk City in between window frames (n = 1,
03.12.2018) [Shpak unpublished], as well as acoustically in Brest, Homiel, and Viciebsk voblas¢s
[Dombrovski & Bolotina 2014; Dietz et al. 2018]. Breeding of the species was recorded in Brest
[Demianchyk 2013], Viciebsk [Serzhanin 1961; Kurskov 1981], and Minsk voblas¢s [Larchanka et
al. 2020]. Haarsma et al. [2010] mentioned a ‘summer colony’ in Brest Voblas¢, but without details.

We have recorded the pond bat only in a few points of Brest, Hrodna, and Minsk voblasc¢s (in 4
of 31 examined localities). In total, among the netted animals, there were only three individuals of
M. dasycneme (Fig. 2). A maternity colony of the species was revealed in the attic of an abandoned
building in Hrodna Voblas¢. This is the second record of a maternity colony of the species for the
entire period of bat research in Belarus.

*10—20.06.2017, ne: 1Fad; *13—01.07.2019, sh: maternity colony of several dozens of specimens
[+3Ujuv] in the attic of an abandoned building of a manor; «17—30.05.2019, de; 13.06.2019, de;
16.06.2019, de; 27.08.2019, de; » 27—21.08.2017, ne: 2 (1Fad, IMad).

Mpyotis daubentonii (Kuhl, 1817). Daubenton’s bat have been repeatedly observed in all vo-
blas¢s of Belarus since the middle of the 19th century. Serzhanin [1961], Kurskov [1981], and Dem-
ianchyk [2008] considered it as a relatively abundant and widespread species of the bat fauna.

The breeding of the species was recorded in Brest [Kurskov 1981; Demianchyk 2013] and
Minsk voblasés [Larchanka et al. 2020]. Maternity colonies were found in Brest Voblas¢ [Kurskov
1981; Demianchyk & Demianchyk 2008].

We have recorded M. daubentonii in all voblas¢s of Belarus. One maternity colony was found
in gaps between the concrete beams of a bridge in Minsk Voblas¢. The breeding of the species was
confirmed in Minsk, Hrodna, Mabhiliot, and Brest voblascs.

*3—15.07.2020, de; * 4—14.07.2020, de; * 5—12.07.2020, de; » 7—16.07.2020, de; * 8—15.07.2020, de;
*11—02.07.2019, ne: 7 (1Mad, 3Mjuv, 1Fad-nrepr, 2Fjuv); *12—01.07.2019, ne: 4 (1Mad, 2Fjuv,
IMjuv); » 17—20.05.2019, ci (gr): 1Mad; 18.06.2019, de; * 18—06.07.2019, maternity colony, 3 clusters,
>15 ind. in a bridge; * 19—06.07.2019, de; *23—04.07.2019, ne: 1Fjuv; *25—29.06.2019, ne: 1Mjuv;
*27—21.08.2017, ne: 13 (10 Fad, 3 Mad); * 27—22.08.2017, ne: 2Mad; * 30—28.06.2019, de.

Nyctalus lasiopterus (Schreber, 1780). For a long time, information about the distribution of
the greater noctule bat in Belarus had been limited to a single find in 1930 in Homiel Voblas¢
[Serzhanin 1961]. In 1981, N. lasiopterus was included in the first edition of RDB [1981] with Cate-
gory Il of conservation significance (corresponds to the EN category of IUCN). Due to the absence
of records for a long time, this species was excluded from the last edition of RDB [2015].

However, 85 years after the first and only record, in 2015, a maternity colony of N. lasiopterus
was found in Homiel Voblasé (Stary Zaden Reserve) by Dombrovski er al. [2016]. In 2016, these
researchers carried out a large-scale acoustic survey at 58 sites in southern Belarus on 350 kilome-
tres from west to east. As a result, calls of N. lasiopterus were recorded exclusively in the immediate
vicinity of the site of the first find (data presented by Dombrovski and colleagues on the Internation-
al Berlin Bat Meeting, 2017).

We have netted one male of N. lasiopterus above the water surface of the Ubar¢ River in
Homiel Voblas¢ (51.70 N, 28.07 E). The distance to the Stary Zaden Reserve is about 36 km. It al-
lows us to suggest that our record concerns the revealed species locality in Stary Zaden.
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©29—22.08.2017, ne: 1M.

Nyctalus leisleri (Kuhl, 1817). Leisler’s bat has been considered as a fairly rare species since
the beginning of systematic zoological research in Belarus [Serzhanin 1961; Kurskov 1981]. Respec-
tively, it was included in the RDB in 1993 and currently has the conservation category ‘Vulnerable’
(VU) [Red... 2015].

Earlier, the species was recorded in all voblas¢s except Mahilioli [Serzhanin 1955; Kurskov
1961]. The obvious facts of breeding of the species were noted only in Brest and Homiel voblascs
[Serzhanin 1955; Kurskov 1981; Demyanchyk & Demianchyk 2008]. Maternity colonies were rec-
orded only in Bielaviezskaja Pusca [Kurskov 1981; Demianchyk & Demianchyk 2008; Dietz et al.
2018].

We have found the species in three study localities, in Viciebsk and Homiel voblasc¢s. Its breed-
ing was confirmed in Homiel Voblas¢.

*3—15.07.2020, de; * 8—15.07.2020, de; » 28—22.08.2017, ne: 2 (1Fad, 1Fjuv).

Nyctalus noctula (Schreber, 1774). The noctule bat is one of the relatively abundant and wide-
spread species of bats in Belarus [Kurskov 1981; Demianchyk & Demianchyk 2008]. Breeding of
the species has been recorded in all voblas¢s [Kurskov 1981; Shpak, unpublished].

We have observed this species in all administrative regions of Belarus, except for Mahiliot vo-
blas¢. The breeding of the species was confirmed in Viciebsk, Minsk, Hrodna, and Brest voblascs.

*2—17.07.2020, de; * 3—15.07.2020, de; * 7—16.07.2020, de; » 8—15.07.2020, ne: 3 (1Fad preg., 1Fad,
1Mad), de; * 11—02.07.2019, ne: 2 (IMjuv, 1Fjuv), de; * 12—01.07.2019, ne: 2 (1Fjuv, 1Frepr); « 14—
30.06.2019, de; * 15—30.06.2019, ne: 1Mjuv; * 17—17.04.2019, ci (gr): 1Fad; 25.04.2019, ph (gr): 1U;
26.04.2019, de; 28.04.2019, ph (gr): 1U; 08.05.2019, de; 04.06.2019, de; 13.06.2019, de; 16.06.2019, de;
17.06.2019, de; 02.08.2019, de; 06.08.2019, de; 09.08.2019, de; 13.08.2019, de; 19.08.2019, de;
23.08.2019, de; 25.08.2019, de; 26.08.2019, de; 30.08.2019, de; 01.09.2019, de; 08.09.2019, de; * 19—
06.07.2019, de; * 24—20.08.2017, ph (gr): 1U; » 25—29.06.2019, de; gr: 1Ujuv; * 30—28.06.2019, de.

Pipistrellus kuhlii (Kuhl, 1817). Kuhl’s pipistrelle is a new species in the Belarusian fauna.
Wintering individuals were first recorded in Brest in 2013 [Demianchyk 2013] and later in Homiel
(2015) and Minsk (2017) voblas¢s [Shpak & Larchanka 2016]. Breeding of the species was recorded
in Brest Voblas¢ [Demianchyk 2013].

In the course of our work, we have recorded one juvenile specimen in Minsk Voblas¢.
*21—16.08.2019, ci (gr): 1Fjuv.

Pipistrellus nathusii (Keyserling & Blasius, 1839). The species is relatively abundant and
widespread [Kurskov 1981; Demianchyk & Demianchyk 2008; Shpak 2017]. Its breeding was rec-
orded before in Brest, Minsk, Viciebsk, and Homiel voblas¢s [Kurskov 1981; Dombrovski et al.
2017; Godlevska & Shpak 2020; Larchanka et al. 2020]. Maternity colonies were recorded in Brest
[Kurskov 1981; Dietz et al. 2018] and Minsk voblasés [Godlevska & Shpak 2020; Larchanka et al.
2020].

We have recorded this species in all voblas¢s of Belarus. Among all of the netted bats, this spe-
cies was represented by over 35% of individuals (Fig. 2), with up to 23 ind. per netting site. Breed-
ing of the species was recorded in Viciebsk, Hrodna, Mahilioti, Minsk, and Homiel voblasés.

*+1—03.07.2019, de; *2—17.07.2020, de, ne: 1Mad; *3—15.07.2020, de; *4—14.07.2020, de, ne:
6 (1Mjuv, 2Fad, 3Fjuv); * 5—12.07.2020, de; » 6—18.07.2020, de; * 7—16.07.2020, de; * 8—15.07.2020,
de, ne: 5 (3Mad, 1Fjuv, 1Mjuv); *9—03.07.2019, ne: 1Fad-repr; * 10—20.06.2017, ne: 4 Fad; * 11—
02.07.2019, de, ne: 23 (3Mad, 7Mjuv, 7Fad-repr, 6Fjuv); « 12—01.07.2019, ne: 16 (3Frepr, 3Fjuv, 4Mad,
SMjuv, 1?); »14—30.06.2019, de; * 17—05.09.2017, ci (found on the wall outside): 1Fad; 08.05.2019,
de; 30.05.2019, de; 13.06.2019, de; 16.06.2019, de; 17.06.2019, de; 18.06.2019, de; 06.08.2019, de;
09.08.2019, de; 13.08.2019, de; 19.08.2019, de; 26.08.2019, de; 27.08.2019, de; 01.09.2019, de;
06.09.2019, ci (ia): 1Mad; 08.09.2019, de; «19—06.07.2019, ne: 1Fad-repr; *23—04.07.2019, ne:
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4 (2Fad-repr, 1Mjuv, 1Fjuv); *30—28.06.2019, ne: 2 (1Fad, 1Mjuv); *31—25.08.2017, ne: 3 (1Fad,
1Fjuv, 1Mjuv).

Pipistrellus pygmaeus (Leach, 1825). The species was separated from Pipistrellus pipistrellus
(Schreber, 1774) only in the late 1990s [Barrat ef al. 1997; Mayer, von Helversen 2001]. Before that,
they had been considered as a single species. Accordingly, for a long time, only ‘P. pipistrellus’ has
been mentioned for the fauna of Belarus. However, now all old records of P. pipistrellus in Belarus
should be interpreted sensu lato.

Since the end of the 19th century, P. pipistrellus s. 1. has been mentioned as a common species
for eastern Belarus [Semenov et al. 1905] and the Paliessie [Nikolski 1899]. Kurskov from 1954 to
1981 recorded about 500 individuals of P. pipistrellus s. 1. in the western part of Belarus [Kurskov
1981]. The presence of P. pygmaeus in the fauna of Belarus has been unambiguously confirmed in
Brest, Minsk, and Homiel voblasés, both in the course of field studies and by molecular genetic
identification [Demianchyk & Demianchyk 2008; Dombrovski & Bolotina 2014; Shpak & Larchan-
ka, own data; Dietz et al. 2018]. At the same time, the assumption about the occurrence of
P. pipistrellus s. str. in Belarus is based only on detector observations and, to our opinion, requires
additional research, including molecular genetic approaches for species identification.

Taking into account that, as of today, only P. pygmaeus is unequivocally recorded in Belarus,
we suppose that old records of P. pipistrellus s. 1. could refer to P. pygmaeus. In this case, P. pyg-
maeus was recorded in Brest, Hrodna, Homiel, Viciebsk, and Mahilioti voblas¢s [Kurskov 1981] and
in the Biarezinski Biosphere Reserve [Serzhanin 1961]. Breeding of the species was recorded in
Brest and Homiel voblasés [Kurskov 1981; Godlevska & Shpak 2020]. In recent years, the breeding
of P. pygmaeus s. str. and maternity colonies were recorded in Brest [Dietz et al. 2018], Homiel
[Dombrovski et al. 2017], and Minsk voblas¢s [Larchanka et al. 2020].

During our survey, we have recorded P. pygmaeus in all voblas¢s of Belarus except Brest.
Breeding females and/or juveniles have also been found in all those voblasés.

*2—17.07.2020, de; * 8—15.07.2020, de; *9—03.07.2019, ne: 2Fad-repr; ¢« 10—20.06.2017, ne: 1Fad;
*11—02.07.2019, ne: 1Fad-repr; *12—01.07.2019, ne: 3 (2Fad-repr, 1Mad); «17—17.06.2019, de;
09.08.2019, de; 26.08.2019, de; «19—06.07.2019, ne: 1Fjuv; «23—04.07.2019, ne: 9 (8Fad-repr,
IMjuv); * 30—28.06.2019, ne: 1Fad-repr.

Plecotus auritus (Linnaeus, 1758). The brown long-eared bat, first mentioned at the beginning
of the 20th century, was considered as a relatively abundant and widespread species in Belarus
[Serzhanin 1961; Kurskov 1981]. Kurskov [1981] mentioned that ‘typical subspecies of Plecotus
auritus L. 1758 is distributed everywhere.” Measurements of this species given by this author gener-
ally correspond to those of P. auritus sensu stricto (although maximum values of several cranial
characters are slightly bigger than the typical for P. auritus, but smaller than for P. austriacus (see
Strelkov 1988). In the course of an extended revision of long-eared bats of the territory of the former
USSR based on museum specimens, Strelkov [1988] revealed only P. auritus s. str. for Belarus. In
the collection of the Zoological Museum of the Belarusian State University, there are only speci-
mens (n = 6) of P. auritus s. str. too [Godlevska & Shpak 2020]. Species P. austriacus was first rec-
orded in Belarus in the winter of 1992—-1993, in Brest Voblas¢ [Demianchyk & Demianchyk 2008],
where its presence was also confirmed by molecular genetic identification [Shpak et al. 2020].

If considering that P. austriacus is a new species of the Belarusian fauna and, accordingly, all
previous records of P. auritus s. 1. as P. auritus s. str., then records of P. auritus s. str. are known
from all six voblas¢s of Belarus. Breeding and maternity colonies of the species were recorded in
Brest and Viciebsk voblas¢s [Kurskov 1981]. On the other hand, if considering only new records and
clearly identified specimens from museum collections, then P. auritus s. str. is recorded only in
Brest, Homiel, and Minsk voblasés, where reproduction and maternity colonies were also found
[Demianchyk 2013; Dombrovski et al. 2017; Godlevska & Shpak 2020; Larchanka et al. 2020].

During our survey, we have recorded only P. auritus s. str. in Viciebsk, Minsk, Brest, and Ma-
hilioti voblas¢s, and revealed breeding of the species in Viciebsk, Minsk, and Brest voblascs.
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*+1—03.07.2019, ne/sh?: 2 (1Fad-repr, 1Fad-nrepr) in the cellar of an abandoned building; * 17—
21.08.2019, ci: 1Mad; * 19—06.07.2019, ne: 4Fad-repr, * 22—29.04.2017, ph (ia): 1U; * 25—29.06.2019,
ne: 1Fad-repr in an abandoned building; » 27—21.08.2017, ne: 2Fad.

Vespertilio murinus Linnaeus, 1758. The parti-coloured bat is a widespread species throughout
Belarus [Kurskov 1981; Demianchyk & Demianchyk 2008; Shpak 2017a]. V. murinus is regularly
recorded in Minsk and other cities both in summer and winter [Shpak 2017b, 2018]. Breeding, in-
cluding records of maternity colonies, has been known in Minsk [A. Shpak unpubl.; Larchanka et al.
2020], Brest [Demianchyk 2013], and Viciebsk [Godlevska & Shpak 2020] voblas¢s.

During our survey, we have found V. murinus in Viciebsk Voblas¢ (acoustic observations), as
well as in the cities of Minsk and Barysaii. Breeding of the species was confirmed in Minsk Voblas¢.

*3—15.07.2020, de; *7—16.07.2020, de; «8—15.07.2020, de; +17—13.07.2017, ci (ia): 1Mad;
24.08.2017, ci (ia): 1Fad; 04.09.2017, ph (ia): 1U; 07.09.2017, ci (gr): 1Fad; 14.04.2019, ci (ia): 1Fad;
21.05.2019, ph (ia): 1U; 23.05.2019, ci (ia): 1Mad; 27.05.2019, ph (ia): 1U; 04.06.2019, de; 13.06.2019,
de; 16.06.2019, de; 26.08.2019, de; 08.09.2019, de; 11.09.2019, ph (gr): 1U; 13.09.2019, ph (ia): 1U;
29.09.2019, ph (found at the wall outside): 1U; 04.04.2020, ph (ia): 1U; 09.05.2020, ph (ia): 1U;
16.06.2020, ci (gr): 1F-repr; 06.07.2020, ci (ia): 1Fad; * 21—27.09.2019, ph (gr): 1U.

Discussion

During our summer survey, we have recorded 13 bat species out of the 19 previously described
for Belarusian bat fauna [Shpak 2017a]. The occurrence of all recorded species was confirmed by
direct identification. Data on breeding have been added for all recorded species, except for N. lasio-
pterus and B. barbastellus. Reproduction was shown for the first time for M. dasycneme and P. na-
thusii in Hrodna Voblasé, E. serotinus and P. kuhlii in Minsk Voblas¢, P. nathusii in Mahilioti Vo-
blas¢, and P. pygmaeus s. str. in Mahiliotl and Viciebsk voblas¢s. Maternity colonies were recorded
in E. serotinus (Brest Voblas¢), M. dasycneme (Hrodna Voblas¢; the second record of maternity
colony for the entire period of research in Belarus), and M. daubentonii (Minsk Voblas¢).

In total, we have revealed 10 species among the netted bats (Fig. 2).
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Fig. 2. The number of directly examined animals during the survey of the summer population of bats in Belarus pre-
sented in this article. Netted—bats captured with mist-nets (n = 151); CC—data collected by the Minsk bat contact
centre (n = 35). Acronyms of species names: PNAT, Pipistrellus nathusii; MDAU, Myotis daubentonii; PPYG, Pipi-
strellus pygmaeus; ENIL, Eptesicus nilssonii; PAUR, Plecotus auritus; NNOC, Nyctalus noctula; ESER, E. seroti-
nus; MDAS, M. dasycneme; NLEL, N. leisleri, NLAS, N. lasiopterus; VMUR, Vespertilio murinus; BBAR, Barbas-
tella barbastellus; PKUH, P. kuhlii.

Puc. 2. YncenbHiCTh KOHTAKTHO OOCTEXKEHUX TBapHH IIiJl 4ac OOCTEXEHHs JITHBbOI momyisuil kaxaHiB binmopyci,
HpeCcTaBICHOro B AaHii craTri. Netted — kaxkanu, BijuioBneHi maBytuHHUMHE citTkamu (n = 151); CC — nawi, 3i0pa-
Hi MiHCBKUM KOHTakKT-leHTpoM (n = 35). AkpoHimu BunoBux Haszs: PNAT, Pipistrellus nathusii; MDAU, Myotis
daubentonii; PPYG, Pipistrellus pygmaeus; ENIL, Eptesicus nilssonii; PAUR, Plecotus auritus; NNOC, Nyctalus
noctula; ESER, E. serotinus; MDAS, M. dasycneme; NLEI, N. leisleri, NLAS, N. lasiopterus; VMUR, Vespertilio
murinus; BBAR, Barbastella barbastellus; PKUH, P. kuhlii.
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Among them, P. nathusii prevailed by the number of individuals (41% of all netted individuals).
Other species were represented by less numbers. The less presented species in the captures were M.
dasycneme, N. leisleri, and N. lasiopterus. Three species (B. barbastellus, P. kuhlii, and V. murinus)
were not revealed by netting at all. It may be a result of the comparatively small number of netted
bats. According to Gukasova & Vlaschenko [2011], an adequate assessment of the species composi-
tion can be achieved when the number of netted individuals is 200 per site.

The number of bat species recorded by calls to the contact centre was nine, and their composi-
tion differed from that found in captures. In particular, three species (V. murinus, B. barbastellus,
and P. kuhlii) were presented only among bats reported to the contact centre. Additionally, the dis-
tribution of species by the number of individuals reported to the contact centre differs too. The larg-
est portion of bats refers to V. murinus (16 of 35 ind.). Species that were quite common in captures
(e.g. M. daubentonii and P. pygmaeus) were absent or presented only by few individuals in the ‘con-
tact centre sample.” The difference in the data collected with these two approaches is determined not
only by the quite small size of samples, but also by the specifics of the methods used.

Netting covered a wide range of bat habitats including forests, parks, settlements, and others.
Contact centre records are associated exclusively with settlements (mainly cities and towns). How-
ever, our results demonstrate that the two methods complement each other.

During the survey, we have not recorded six bat species that are included in the lists of fauna of
Belarus: P. pipistrellus, P. austriacus, M. brandtii, M. nattereri, M. myotis, and M. mystacinus.

Due to the relatively recent systematic separation of P. pipistrellus and P. pygmaeus, the pres-
ence and distribution ranges of these species in Belarus began to require clarification. Evidence for
the presence of P. pygmaeus in Belarus is presented in this article. At the same time, the absence of
contact records of P. pipistrellus s. str. and its modern chorological characteristics suggest that the
species is either not represented in the bat fauna of Belarus or is extremely rare with a distribution
restricted to the extreme south-west of Belarus (Brest Voblas¢) (Shpak unpubl.).

The grey long-eared bat was recorded for the first time in Belarus in the winter of 1992—1993
[Demyanchyk & Demianchyk 2008]. Until now, the records of P. austriacus are limited to the ex-
treme south-west of Belarus while P. auritus is recorded all over Belarus (see above).

The presence of Myotis brandtii (Eversmann, 1845) in Belarus has been confirmed both by re-
vision of collection specimens [Strelkov 1983] and in the course of recent field studies [Shpak 2010;
Dombrovski 2018, Shpak et al., unpubl].

The assumption about the presence of M. mystacinus s. str. in Belarus is based on results of the
revision by P. P. Strelkov [Strelkov 1983], who identified this species among the collection speci-
mens from Bielaviezskaja Pusca. Subsequently, M. mystacinus s. str. was included in the list of Bela-
rusian bat fauna, but without detailed data. Studies of recent years in Belarus have not revealed
M. mystacinus but recorded M. brandtii, which seems to be uncommon [Shpak 2010; Dombrovski
2018; Larchanka et al. 2020; Shpak et al. unpubl.]. Natterer’s bat is rare in Belarus; it has been rec-
orded exclusively in Brest and Homiel voblasés [Demyanchyk & Demianchyk 2008; Dombrovski et
al. 2017]. M. myotis is another rare species in Belarus: for the entire period of research, only four
individuals were recorded, the latest one in 1970 [Kurskov 1981].

In sum, the collected data contribute significantly to the current knowledge about the distribu-
tion, breeding, and status of bat species in Belarus.
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Abstract

The red deer (Cervus elaphus) is considered a valuable and important ungulate
species with significant ecological role and high importance as a game species in
Europe. Its local population in Belarus had undergone extended periods of decline
in the past, followed by multiple reintroduction campaigns and management policy
adjustments during the Soviet and post-Soviet periods, which eventually led to a
recent spike in estimated population numbers. Along with increasing the numbers,
those reintroductions have made the understanding of the structure and origins of
the populations for the purpose of proper management and sustainable long-term
growth much more complicated. Information on the origin of the reintroduction
stock has often been lacking, while control of the red deer population dynamics in
Belarus is currently limited to indirect survey of putative population numbers, with
no utilization of contemporary genetic analysis. Here we report an estimate and
interpretation of the red deer population structure in Belarus based on the analysis
of microsatellite genotype data from 118 individuals of the red deer from the most
well-known groups across Belarus. These specimens were genotyped using a novel
multiplex panel of 14 microsatellite loci with various levels of polymorphism. We
describe two red deer subpopulations with overlapping ranges that form the Bela-
russian metapopulation. We also report estimates of their genetic diversity, gained
from the analysis of molecular variance, Bayesian analysis of genetic structure,
differentiation indices, genetic bottleneck event analysis, and standard genetic
diversity metrics. Based on the geographical distribution of subpopulations, their
genetic differentiation and known history of red deer reintroductions in Belarus, we
consider that both these subpopulations emerged mostly out of the patterns of ani-
mal release during two separate periods of reintroduction. We also suggest appro-
priate population management adjustments arising from the issue of anthropogenic
reintroductions that determine the population structure in this managed species.
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PeinTpoaykuist popmMye reHeTHUHY CTPYKTYPY NMONMYJIsilii 0JIeHs1 0J1aropoIHOro
(Cervus elaphus) y Binopyci

A. A. Bagnicruii, K. B. I'omeas, €. E. Xeiinoposa, M. €. Hikidopos, B. O. Mosuan,
I1. FO. Jlo6anoBckasi, A. A. CeMmeHOBa

Pesrome. Ha Tepuropii €Bpomnu ojeHs NUIIXETHHH BIAHOCHTBHCSA 10 MIHHUX MHCIUBCHKUX BHIIB KOIUTHUX,
SIKHAI Ma€e BUCOKE €KOJIOTiYHEe 3HAYEHHS i CTaTyC OJHOTO 3 KJIIOYOBUX MHCIMBCHKUX BHUJIB Ha KOHTHHEHTI. [Ipn
BOMY KOHKPETHO O1JIOpYChbKa MOIMYJIALIs OJeHS NUIIXETHOTO XapaKTePH3YEThCS CKIAIHOIO0 iICTOpi€r0, BKIIOYA-
I0YM JEKiJIbKa BUMAJIKIB KPUTUYHOTO 3MEHIICHHS YHCEIBbHOCTI, CKOPOUYCHHS apeaty i HOoJajblle BiTHOBICHHS
3aBISIKH 3aX0JaM 3 PEIHTPOAYKLIi BUIY, 10 IPOBOAMINCS Y PAASHCHKHN 1 HOCTpaasHChkui nepioau. Kammanii
II0/I0 BiZTHOBJICHHSI YUCEIBHOCTI, OOPOTHOH 3 OPaKOHBEPCTBOM 1 MOZEPHi3alis O1I0TEXHIYHUX METOJIB MiATPH-
MYBaHHSI TTOITYJISLIT 3PEIITOI0 NPU3BENIN [0 MIBUIKOTO POCTY YHCEIBHOCTI OLIOPYCHKOT MOITYJIALIT OeHs MUIs-
XETHOTO 32 OcTaHHI poku. OJHAK 3aX0IH 3 PEIHTPOIYKIIi TaKOXK 3HAUYHO YCKIAIHWIN XapaKTEePHCTHKY IOXO-
JUKEHHSI 1 TeHeTHYHOI CTPYKTYpH OLTOpYCHKOI MOITYJIALil OJNeHs NULIXETHOTO 4yepe3 Hecrady iHdopmarii nmpo
MOXOJDKEHHSI 0COOMH 1 JIOKaJi3amil po3ceieHb, TOl K CydacHHH MOHITOPHHI MOMYJISIIHHOT JUHAMIKU OJICHS
NUIIXETHOTO y Bijopyci 3BOANTHCA 10 HEMPSMOTO OOJIIKY YHCENBHOCTI MepeadadyBaHUX MOMYILILiN y Mexax
JICHUITB 1 MUCIMBCHKUX YTib, X0Ua Cy4acHI METOIU T€HETHYHOTO aHali3y, U0 37[aTHI HagaTH OUIbII TOYHI Bi-
JIOMOCTI MPO TOXOKEHHS 0COOWH 1 MOMYJIALIAHY CTPYKTYPY Ui KOPEKTHOTO BUIUICHHS OAMHUID YIIPaBIiHHS,
JOTETIep HE 3aCTOCOBYBaNHCA. Y Iiif poOOTi MpeACTaBIEHO Pe3yNbTaTh BU3HAUYCHHA T€HETHYHOI CTPYKTYpH Oi-
JIOPYCHKOT MOMYIIALIT OJIEHS IUIIXETHOTO Ha OCHOBI JAHMX MIKPOCATENIiITHOTO TeHOTUITYBaHHA 188 ocoOuH, B3s-
THX 13 OUTBIIOCTI BiTOMUX HNOMYJIALIHHUX IPYH HA TEPUTOPIl KpalHH, 3a JOMOMOTOI0 MaHeni 3 14 MikpocaTeiT-
HHX JIOKYCIB 3 Pi3HUM CTyIeHeM nosiMop¢izmy. HaBeneHo XapakTepuCTHKY ABOX CyOIOIyJIsLii, apeany sKux
MEePEKPHUBAIOTHCS 1 SKUX BUSBICHO B MeXaxX OLTOPYCHKOI METaIromyIIsllii, a TaKOX OIIIHKY IXHBOi B3a€MHOI Te-
HeTHYHOI IudepeHniiioBaHOCTI H BHYTPINIHROIO TEHETHYHOTO PI3HOMAHITTS, OJiepyKaHi B pe3yibTaTi aHamizy
MIKpOCATENITHUX JaHHUX. 3aIPOIIOHOBAHO TiMOTE3y MOXOPKEHHS CyONONyILiil y pe3yapTaTi ABOX PO3IUIECHUX
y 4aci KaMIaHii BUITYyCKY TBapHH, a TaKOXK 3aXOJH T'OCIIOJAPCHKOT0 YIPABIiHHS HOMYJIALIIMHI BiIIOBIAHO 10
BUSIBJICHOI T€HETHYHOI CTPYKTYpHU.

KiarouoBi cioBa: OJeHb HUISXETHUIl, KONUTHI, MUCIMBCHKI BHIH, T€HETHYHA CTPYKTYpa, PEIHTPOIYKILis,
301IBIICHHS MOMYJIALIT, MIKpOcaTeNiTHHI aHawi3, binmopycs.

Introduction

The Belorussian population of the red deer has a rather complicated history, including multiple
declines, artificial reintroductions from various sources, and eventual rapid growth. The species is
known to be practically non-existent in Belarus by the 18th century [Romanov 2000], with a series
of efforts to restore the local population following soon, aiming to establish suitable deer hunting
grounds. This was accomplished through several reintroduction campaigns using various stock [Ko-
zlo 1972; Shakun et al. 2021]. The latest campaign was undertaken from 2006 until 2020, and in-
cluded releases of deer taken from local or foreign stock in hundreds of natural habitat localities
across Belarus, with a total of about 3200 released animals, according to the National Plan on the
Red deer population management by Shakun and Veligurov. By 2022, most of the regions utilized
for reintroduction have shown significant growth of local red deer populations, suggesting a success-
ful reintroduction. However, the reintroduction effort did not include any measures for genetic con-
trol and monitoring of the reinforced and new populations, while the data on the stock material used
for some of the reintroductions is scarce. The only measure of control over reintroduction effects
was limited to indirect census across hunting grounds and preserves [Shakun et al. 2021].

Research into ungulate populations across Europe has shown that aside from supporting popula-
tion growth, reintroductions can have unforeseen consequences and leave populations vulnerable and
harder to manage further on [Nussey et al. 2006; Dellicour et al. 2011; Niedziatkowska et al. 2012;
Queiros et al. 2019]. Founder effect and heterozygocity loss due to the Wahlund effect during relo-
cations pose risk for a loss of genetic diversity and fitness, and, eventually, along with hunting pres-
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sure and habitat loss due to anthropogenic effects, to population decline. Another potential issue is
the creation of isolated populations incapable of maintaining stable population growth due to limited
adaptability in a new habitat [Reed & Frankham 2003; Spielman et al. 2004; Frankham 2005]. Addi-
tionally, we note that the genetic structure and diversity of the red deer in Belarus has never been
studied before.

In this context, a study of genetic structure and diversity in the Belarusian red deer is of signifi-
cant interest, as we can finally make a thorough genetic description of one of the important and least
studied populations of this valuable species on the continent, while also observing the genetic effects
of a wide-scale reintroduction campaign right after its conclusion. Problematic population groups
requiring additional attention for conservation can be revealed in this process, as we observed the
effects of a massive reintroduction campaign on the structure of a model nation-wide ungulate popu-
lation. All of this would serve the development of a more effective and scientifically rigid approach
to population management [Apollonio et al. 2017; Ralls et al. 2018; Rodger & Clulow 2021].

Our goals in the present study are to reveal and explain the genetic structure in the Belarusian
population of red deer, to estimate the genetic diversity within the population, and to provide rec-
ommendations to account for the genetic factor in population management of the species. Therefore,
we have set out to genotype and analyse the Belorussian deer population using microsatellite mark-
ers.

Materials and methods
The studied population

The Belarusian red deer population was estimated to have a size of about 36 000 animals as of
late 2021, which is a steady increase from 31 000 in 2020'. The population has shown continuous
growth since 2006 (Fig. 1), which is due to the reintroduction campaigns of that period, as well as
due to the adoption of scientifically based contemporary practices of population conservation and
management according to the data on the Environmental protection in the Republic of Belarus in
2021 (by the National Statistical Committe of the Republic of Belarus).

40 4 36.4
35
30
25 1
20 1

15 4

10 4

Thousands of individuals

Year

O T T T T T T T T T T T T T T T T T T T T T T T T T 1

1974 1978 1982 1986 1990 1994 1998 2002 2006 2010 2014 2018 2021

Fig. 1. Dynamics of the red deer population in Belarus in the last decades, according to data from the Ministry of
Forestry of the Republic of Belarus.

Puc. 1. JluHamika 4nCeNIbHOCTI OJIEHs NUIIXETHOTO Ha TepHuTopii bimopyci 3a ocTaHHI AECSTUIITTS, BIAMOBIAHO 10
nanux MiHicTepcTBa JicoBoro rocroaapcersa Pecriy6mniku Binopycs.

! Reports on the management of the hunting economy for 2020-2022. Ministry of Forestry of the Republic of Belarus, Minsk.



34 A. A. Valnisty, K. V. Homel, E. E. Kheidorova, M. E. Nikiforov, V. O. Molchan, [et al.]

The species in the study area is characterised by emergence of the original population out of
haplotype groups A and C, originating from the Iberian and Balkan refugia, respectively [Ludt et al.
2004; Niedziatkowska et al. 2021, 2011; Skog et al. 2009]. The population suffered a drastic decline
due to anthropogenic pressure in the 18th and 19th centuries, and then another decline in the first
half of the 20th century. Throughout the entire 20th century, the Belarusian population had relatively
low abundance (<3000 individuals), distributed across only a part of potential range [Kozlo 1972;
Romanov & Kozlo 2002; Shostak 1974; Shostak et al. 1974].

Starting from 1955, a reintroduction campaign accomplished release of stock deer from Be-
lovezhskaya Pushcha National Park (further referred to as Belovezha Forest) and Voronezh Preserve
into new habitats [Kozlo 1972; Shostak et al. 1974]. The campaign was cut short in the 1990s after
resettling about 1600 animals due to socioeconomic issues, but reinstigated in 2006. This campaign
managed to release about 3200 deer of Belovezha Forest stock, as well as animals from Lithuania,
Hungary, and Austria across multiple Belarussian habitats, but without documenting the data on the
animal stock thoroughly enough for many specific releases. Cases of Caucasian sika deer (Cervus
nippon) from the Caucasus and Altai wapiti (Cervus elaphus maral) releases are known too [Shakun
2011; Shakun & Veligurov 2018].

The Belarusian part of the red deer range is characterised by minimal presence of major geo-
graphical obstacles for the animal’s migration, aside from major rivers and national borders, while
the range itself is significantly fragmented due to human activity, mainly of dispersed deforestation
[Pirozhnik & Martsinkevich 2006]. This makes deer migration between various groups in the range
possible, but slow and unlikely on a short timescale, which is the condition that necessitated reintro-
ductions in the first place.

Analysis outline

We based the present study on statistical analysis of genotypes obtained from microsatellite
fragment sets, amplified from genomes of a wide sample of red deer, made up from individuals har-
vested along most of the Belarusian part of its range. Genetic structure was determined from geno-
types through Bayesian analysis and AMOVA (Analysis of Molecular Variance). We then incorpo-
rated the obtained genetic structure into the same set of genotype data for further analysis of genetic
diversity and differentiation of the discovered subpopulations.

Sampling

We have sampled 118 red deer specimens from every administrative region of Belarus, includ-
ing 22 individuals in the Vitebsk region, 29 in Brest, 16 in Grodno, 25 in Minsk, 20 in Gomel, and
6 in the Mogilev region, which we estimate to be sufficient to reveal the most possible genetic
groups using microsatellite analysis [Hale et al. 2012]. Figure 2 shows the geographic distribution of
genetic samples used in the present study.

Samples were harvested from free-ranging animals killed in legal hunts or culls, and provided
for research by cooperating forestry and preserve authorities, at which point they were entered into
the Genetic Bank of Wildlife of SSPA ‘SPC NAS of Belarus for Bioresources’ and stored in cryo-
genic conditions until further use. For sampling material, we used soft tissues or antlers. The total
sample includes both males and females of various estimated ages (from several months old to
8-year-old) collected in 2010 to 2021. The full list of samples is presented in Supplement 1.

The map illustrations were created using QGIS 3.24.2 (by QGIS Development Team) and
OpenStreetView map files (based on OpenStreetMap contributors).

DNA extraction

The two types of available tissue material led us to utilizing two methods for DNA extraction:
for soft tissue samples we used the Jena Bioscience ‘Animal DNA Preparation” commercial kit, fol-
lowing the manufacturer’s protocol with slight alterations; and for antler samples, we used a method
based on the work by Hoffmann and Griebeler [2013].
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Fig. 2. The map of spatial distribution of genetic samples across the studied area. Black dots represent harvesting
locations for individual samples.

Puc. 2. Kapta npocTopoBOro po3mnonilly TeHeTHYHUX 3pa3KiB OJIEHs LUIIXETHOTO, BUKOPUCTAHUX Y IIBOMY JOCTIJ-
keHHi. YOpHi TOUKH MO3HAYaIOTh MicIst 300y 3pa3KiB.

DNA extraction with the Jena Bioscience ‘Animal DNA Preparation’ commercial kit is based in
lysing minced tissue samples (5-10 mgs) with proteinase K at 56°C, with subsequent alkaline pro-
tein precipitation, isopropanol nuclear acid extraction, ethanol washing, rehydration and purification
from co-purified RNA using RNAse A. We altered the protocol by increasing proteinase K (ArtBio-
Tech, Belarus) concentration to 0.5 mg/ml, and increasing the lysis duration to 12 hours.

To extract DNA from antler material, we drilled pieces of antlers into powder, soaked the antler
powder in EDTA, lysed the cells with proteinase K, NaCl, and SDS, and extracted the nucleic acids
by centrifuging the lysate with ammonium acetate and chloroform, with further ethanol washing and
rehydration. We based this method on the work by Hoffman and Griebeler [2013].

For individual extractions, we took 10 mg of powdered antlers, soaked it in 750 pl of 0.5M
EDTA solution for 1 hour at 56°C, lysed the soaked mass for 24 hours in 400 pl of lysis solution
(50mM Tris-HCI, 25 mM EDTA, 0.1M NacCl, 0.5 mg/ml proteinase K, 2% w/w SDS). We then pre-
cipitated DNA with 3.75M ammonium acetate at -20°C, extracted the nucleic acids pellet by centri-
fuging with 300 pl of pre-chilled chloroform, washed the pellet in 98% and 70% ethanol, and rehy-
drated the pellet in 200 pl of ddH-O.

Extractions with either method included negative and positive extraction controls, with further
verification via PCR amplification. The obtained DNA solutions were measured for concentration
and purity using a 330P Implen nanospectrophotometer and were stored at -20°C until further use.
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Table 1. A full list of Cervus elaphus microsatellites used in the analysis, the utilized multiplex reactions, STR size
ranges, total number of alleles per locus, literature sources for microsatellites, and primer sequences

Tabmus 1. [loBHUI meperik MikpocaTemiTHHX JIoKyciB st Cervus elaphus, BUKOPHUCTaHUX B aHaNi3i, Jiarma3oHH
PpO3MipiB aneniB, KiNbKICTh aJeiB Ha JIOKYC MOCTIJOBHOCTI OJNITOHYKJICOTUAIB s aMIutiikarii Ta oprasizamis mno
MYJIBTHILICKC-CyMillIaM

Multiplex Size
mix # and it's Locus range. b N all'. | Source Primers sequences
Ta g b 'p'
. F CCAGGGAAGATGAAGTGACC
o Hautl4  108-154 19 [Thieveneral 1997] b ocacCTroAcTCATGTIATTAA
F AGTCCAAGCCTGCTAAATAA
570 C T193 159-231 19 [Jones et al. 2002] R CTGCTGTTGTCATCATTACC
. F AGTGCTTTCAAGGTCCATGC
BMI1818  227-267 16  [Bishop et al. 1994] R AGCTGGGAATATAACCAAAGG
F CAAGACAGGTGTTTCCAATCT
MP II MM12 83-105 11 [Mommens et al. 2009] A TCGACTCTGGGGATGATGT
0 F TCTTCCTGACCTGTGTCTTG
59°C T156 130-202 16 [Jones ef al. 2002] R GATGAATACCCAGTCTTGTCTG
F ATTCCCTTCTCCAGTGTATG
MP III T268 143-267 11 [Jones et al 2002] R GATGATAACAGCTCAACAGATC
0 . F TCAGTACACTGGCCACCATG
57°C BM4208 209255 22 [Bishop et al. 1994] R CACTOCATGCTITTCCAAAC
. F GCTTTTTAATCAGCTTGCTG
P IV TGLAS57  82-128 10 [Bishop et al. 1994] R GOTTCCAAAACTTAACAATATGTAT
. F TTGGTCTCTATTCTCTGAATATTCC
499 C TGLA126  105-205 12 [Bishop et al. 1994] R CTAATTTAGAATGAGAGAGGCTTCT
. F GTCCTCACAGCAGCTCTATG
T530 243-361 14 [Jones et al. 2002] R GCATTCTTTAGAACTCCAACTG
F TACTCGTAGGGCAGGCTGCCTG
MP V ETH152 174-239 23 Steffen et al. 2009] R GAGACCTCAGGGTTGGTGATCAG

F GGGGTTGTGGGTAAGCGGAGTT
R GATCTAGCGCCAGACAGACGTGTCA

F TTGTGCTTTATGACACTATCCG

59°c¢C IOBT965  86-118 8 Kiihn et al. 2009]

[
[
[
[

MP VI INRA3S 107-122 - Vaiman et al. 1994] R ATCCTTTGAAGCCTCCACATIC
0 F GTTCCAATAGACACGCTCAT
55°C T26 312-392 15 [Jones ef al. 2002] R TGCCATAGTETTICOTACCTT
No mix F TCTCTTGCGTCTCCTGCATTGAC
659 C Cerl4 198-278 18  [DeWoody et al. 1995] R GAGACCTCAGGGTTGGTGATCAG
Microsatellite panel

For genotyping, we selected a novel panel of microsatellite (STR) markers [Valnisty 2019] out
of all known markers used in earlier research of wild red deer across Europe and North America. In
order to avoid the known limitations of pitfalls of microsatellite markers, such as excessive poly-
morphism bias and uninformative results [Moss et al. 2003, Abdul-Muneer 2014; Galinskaya et al.
2019; Reiner et al. 2019], we included markers characterised by various levels of polymorphism into
the panel. The selected markers were bundled into sets for multiplex reaction using Multiplex Man-
ager v1.2 software [Holleley & Geerts 2009] according to their annealing temperature, lack of unde-
sirable mutual primer interactions such as dimerization, and minimal size range overlap. To do so,
we obtained these characteristics from original published sources and research utilizing those mark-
ers, and refined it with additional empirical testing and necessary adjustments.

For ensuing automated fragment analysis, the forward-facing primers used for every locus were
marked with a By5 (646 nm absorption maximum, 662 nm emission maximum) at the 5’ end. The
panel and characteristics of included STRs are given in Table 1.

STR amplification and fragment size measurement

To amplify the chosen microsatellite loci, we bundled them into multiplex reaction mixes
[Henegariu et al. 1997] according to Table 1. Each multiplex reaction was carried out in a 30 pl vol-
ume. Reactions contained 10X ammonia sulphate PCR buffer (Primetech, Belarus) diluted to a 0.9X
final concentration, 0.2 mM of unmodified dNTPs, 2-2.5 mM of MgCl,, 1.5 mg/ml of BSA, bet-
ween 0.15 and 0.5 pM of each primer, 1 unit of Taq DNA polymerase (ArtBioTech, Belarus),
5-20 ng of sample DNA and PCR-grade water to adjust volume [Lorenz, 2012].



Reintroduction shapes the genetic structure of the red deer (Cervus elaphus) population in Belarus 37

Table 2. Protocol of PCR amplification for microsatellite multiplexes. Protocol stages follow from top to bottom. T—
stage target sample temperature; N—the number of cyclic repeats for a stage. Ta corresponds to MP annealing tem-
perature according to Table 1

T, °C Time, sec. N Tabmuus 2. IMporoxon ILIP-ammmigikamii mikpocare-
95 180 1X JITHUX JIOKyciB. ETanmm cmigyrots 3ropu moHmsy. T —
95 45 TeMmeparypa 3pa3Kka NpOTAroM ertarmy; N — 4HCIO

NUKITIYHAX MOBTOPIB eTamy. Bemmunna Ta BimmoBimae

Ta—(0,5 x Nj) 45 10X Tabmumi 1 3a ToKycamu.
72 90

95 45

Ta 45 30X

72 90

72 900 1X

MgCl, and primer concentrations varied between specific primers and reactions in order to
achieve balanced product concentrations. Amplification itself followed a touchdown-type PCR pro-
tocol [Korbie & Mattick, 2008], specified in Table 2. In order to ensure minimal contamination risk,
all PCR-related work was done using sterile DNA-free plastic consumables and reagents, in a lami-
nar flow cabinet, in a dedicated PCR-prep room, spatially separated from sample processing and
post-PCR workflows.

To control the PCR quality, we utilized positive and negative controls when setting up reac-
tions, as well as PCR product separation via 1% agarose gel electrophoresis, with subsequent visual-
ization through UV gel-documentation. We used a 20 c¢cm phoresis chamber with sodium borate
buffer, the 100+ bp DNA Ladder size reference marker (Evrogen, Russian Federation) and a Gel
Doc™ XR+ system (Bio-rad, US).

Verified amplicons were used to measure fragment sizes through automated linear polyacryla-
mide electrophoretic separation and laser detection using a Beckman Coulter GeXP genotyping sys-
tem. We used a cubic fragment migration model without dye mobility correction and DNA size
standard 400-reference marker for modelling fluorescence data. We then interpreted fluorescence
data manually, with two researchers working independently for mutual cross-validation.

Ten percent of randomly selected samples were re-analysed starting from DNA extraction to
fragment size data in order to confirm solid reproducibility of fragment sizes.

Genotype data analysis

We subjected the collected fragment size genotype data to binning with TANDEM v1.09 soft-
ware [Matschiner & Salzburger 2009]. Binned data was checked for genotyping errors using Micro-
Checker v2.2.3 software [van Oosterhout et al. 2004].

We conducted an analysis of molecular variance (AMOVA) in Arlequin v3.5 [Excoffier &
Lischer 2010] using 5000 Markov Chain Monte-Carlo (MCMC) iteration and four grouping models
for individuals: administrative regions (oblasts), putative populations, cardinal directions (North /
South / East / West), and groups shown by Bayesian analysis clustering. The resulting values of per-
centage variations among populations were used to test hypotheses concerning the corresponding
structuring model. We also used this set of models for an exact test of population differentiation,
conducted in Arlequin v3.5 as well.

Bayesian analysis of population structure and individual assignment was conducted in
STRUCTURE v2.4.3 [Pritchard et al. 2000; Falush ef al. 2003]. We ran simulations for prior cluster
values (K) from 1 to 10, with 10 simulations for every K value, each simulation utilizing 50 000
MCMC iterations after a 10 000 iterations burn-in period. Simulation followed the settings for ad-
mixture model with inferred Dirichlet parameter (prior value = 1.0) and variable o across subpopula-
tions, as well as correlated allele frequencies, without using harvesting locations as prior (no
LOCPRIOR). We chose the admixture model and no LOCPRIOR due to certain knowledge of mas-
sive reintroduction events in the recent past of the studied red deer population, as well as the species’
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rare but still substantial migratory mobility. After obtaining the simulation data, we determined the
most probable number of clusters using the Evanno method [Evanno et al. 2005] as implemented in
STRUCTURE Harvester v0.6.94 [Earl & vonHoldt 2012], using 10 simulations for every K value.

The obtained K value probabilities were analysed, and individual assignment probability was
drawn from simulation summary for the most probable K, using assignment probability value Q,
summed from the same 10 simulations for the given K using CLUMPACK [Kopelman et al. 2015].
Individuals with Q>0.6 according to the sum of simulations were assigned to the corresponding clus-
ter. Additionally, the same genotype dataset was later re-analysed using the same model settings
save for 10-times increase in MCMC iterations, and also used in another re-analysis following a no
admixture model and uncorrelated allele frequencies. The additional analyses have shown results for
K values and individual assignment effectively identical to the original analysis, and therefore will
not be discussed in more detail.

Then we used the STR genotype data supplemented with population assignment information for
individuals to determine the compliance of outlined subpopulations with the Hardy—Weinberg equi-
librium (HWE), as well as measure their genetic diversity values and differentiation. We measured
the expected (He) and observed (H,) heterozigosity, allelic richness (Ar) and Wright’s inbreeding
coefficient (Fis) for diversity values. For population differentiation, we measured Fy [Holsinger &
Weir 2009], Dy, Gst [Nei, 1978], G’ [Hedrick 2005], and Djost [Jost 2008]. Both diversity coeffi-
cients and differentiation index values were calculated in diversity ver. 1.9.90 [Keenan et al. 2013]
for R Statistical Software ver. 4.1.1 (by R Core Team).

For differentiation indices, we used estimated values with 1000 iteration bootstraps to obtain
confidence intervals. We jointly used multiple differentiation indices due to known limitations and
pitfalls specific to every singular metric [Ryman & Leimar 2009; Meirmans & Hedrick 2011], as
simultaneous evaluation of several indices in the context of other data can give us more accurate
conclusions. Evaluation of the indices was carried out using relative range classification based on
earlier research of the same species, establishing further classes: no differentiation (X< 0.1); weak
differentiation (0.1<X<0.5); and strongly pronounced differentiation (X>0.5). For Fy, we considered
any X>0.15 to indicate strong differentiation.

To determine the presence of population declines in the past by measuring genetic bottleneck
effects, we used BOTTLENECK v1.2.02 [Piry et al. 1999] with settings for a two-phase model
(TPM) with a 95% stepwise-mutation share in the TPM and 12% variance, and two-tailed Wilcoxon
test. To visualise the hypothesised genetic structure we conducted a factor correspondence analysis
(FCA) in Genetix v4.05.2 [Belkhir et al. 2004] using the same genotype and population assignment
dataset, with graphic representation of FCA analysis in PAST v4.03 [Hammer et al. 2001].

Results

Locus INRA 35 was excluded from the analysis due to excessive genotyping errors. An analysis
re-run with 10% of samples has shown full reproducibility of data with an error margin of 0.4 bp.

Genotyping quality test in Micro-Checker v2.2.3 did not indicate a high probability of genotyp-
ing errors or null alleles for any of the remaining 14 loci. Fragment size binning TANDEM v1.09
has shown a rounding error of < 0.5 b.p. for 10 out of 14 utilized STR loci. All the microsatellite loci
in the analysis displayed polymorphism within the analysis sample, with a range of 8 to 23 alleles
per locus.

AMOVA results have shown the highest variation percentage (11.4%) for grouping based on
Bayesian analysis outcomes, against administrative regions (4.62%), putative populations (7.24%),
and cardinal directions (9.85%). At the same time, AMOVA indicated the absence of significant
differentiation between subpopulations for every model of genetic structure. Exact test of population
differentiation presented the same outcome. The outcomes of Bayesian analysis of genetic clustering
in STRUCTURE (Fig. 3) have indicated the presence of two strongly pronounced genetic clusters
(K = 2) within the studied sample as the most probable model of genetic structure, according to the
Evanno method, with AK =33.186 (Fig. 4).
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Fig. 3. Individual assignment probability graph for the studied red deer sample according to a CLUMPACK summary
of 10 Bayesian simulations in STRUCTURE for K = 2. Each vertical column (n = 118) represents an individual spec-
imen. Colouration represents median probability of an individual’s assignment to Group A (blue) or B (orange).

Puc. 3. I'pacik #iMoBipHOCTEH iHIUBITyaTbHOI IPHHAIEKHOCTI OCOOMH OJICHS IIUIIXETHOTO JI0 TeHETHYHHUX KIIacTepiB
3a 00’ eqnannmu naanMu 10-tu BaecoBux cumyrmiii STRUCTURE npu K=2 y CLUMPACK. Koxen BepTukaib-
HUI CTOBMYMK MO3Ha4Yae okpemy ocobuHy (n = 118). KonbopoBa 3anuBka mo3Havae MeiaHHY BipOTiqHICTb IpHHA-
JIKHOCTI 0coOHHY 10 rpynu A (cuHiii) abo B (opamxkeBuii).

We also considered the K = 3 and K = 4 hypotheses, but they were rejected due to the lack of
sensible correlations with spatial or biological factors, as well as the Evanno method outcomes. We
presume that additional clusters represent differentiation within various genetic lines rather than
population structure.

Considering both Bayesian analysis of genetic structure and AMOVA results, we conclude that
the studied sample includes two main genetic clusters, corresponding to two subpopulations in the
Belarusian red deer population. We labelled these clusters as Group A (n = 89) and Group B (n=
30). The genotype data was organised accordingly for further analysis. Visualisation of the two ge-
netic clusters by plotted factorial correspondence analysis (Fig. 5) shows tighter genetic clustering
for Group A. Group B appears to show greater genetic distances between its members.

Estimates of genetic diversity in the outlined subpopulations indicate a deficit of heterozygocity
for most loci (Table 4). Both groups do not seem to be close to a Hardy—Weinberg equilibrium
(p<0.01) and show an increased level of inbreeding. Group A and Group B show a very similar level
of genetic diversity, despite the differences in sample sizes (89 and 30, respectively).

Estimates of genetic differentiation (Tables 5-6) suggest a weak, but sufficiently pronounced
(0.1 <X <0.5) differentiation between the two outlined groups according to most of the utilized
indices. Testing for population decline in the past using BOTTLENECK has shown a likely bottle-
neck event for Group A according to the two-wailed Wilcoxon test (p = 0.00085), but did not pro-
vide any solid confirmation for Group B (p = 0.19373).

% 35
30 1
25 ~
20 A
15 4 Fig. 4. A graph of AK value for
increasing values of K for a set of
10 10 Bayesian simulations of genetic
structure in the sampled red deer
5 4 population.
Puc. 4. T'padix 3MmiHM BeIUYHUHH
0 , AK 3anexHo Big nokasuuka K s

Habopy 3 10-tu BaecoBux cumyms-
il TeHeTHYHOI CTPYKTYpH HOCHi-
JDKEHOI TIOIyJAIil OJIEHS MIIAXeT-

vahies of K HOTO.
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Fig. 5. FCA plot for microsatellite genotypes of the Belarusian red deer sample. Data points represent individual
specimens. Point shape represents assignment to Group A (diamond) and Group B (dot). Point colour corresponds to
the geographical origin of the sample: green for Minsk, Grodno, and Mogilev oblasts (central regions), red for Brest
and Gomel oblasts (southern region), blue for Vitebsk oblast (northern region), purple for Belovezha Forest (south-
western region), turquoise for Berezinsky Bioshpere Reserve (north-central region), and teal for Braslaw Lakes Na-
tional Park.

Puc. 5. I'padik 3 pesympratamu GpakTOPHOTO aHANI3Y MIKpOCATETITHUX HaHUX IS TEHETHYHUX KiactepiB. Oxpemi
3pa3ku mo3HadeHi ¢irypamu. Gopma ¢irypu mo3Havdae npHHAICKHICTH ocoburn a0 ['pynmu A (pomo6) abo I'pymu b
(Touka). Kouip mo3Havyae moxokeHHs 3pa3ka: 3eeHnii — MiHcbKa, [ poHeHChbKa Ta MOTHIIbOBChKA 001acTi (IICHT-
panbHUI perioH); yepBoHuit — bpectchka Ta ['omenbcebka obnacti (miBaeHHHHN perioH); cuHii — BiteGcbka 00nacTs
(niBHiyHMIT perion); pioneroBuit — HII «binose3rka [Tyma (miBreHHO-3axiMHMI perioH); 6ipro30BHil — Bepe3nHchb-
Kuit 6iochepHHil 3aM0BiTHUK (MIBHIYHO-LIEHTPATILHUH perioH); cuHbo-3eneHnit — HIT «bpacnaBcbki o3epay.

Discussion

Genetic structure

The genetic clustering data we acquired shows that the red deer population structure has a weak
correlation with putative populations or management units in Belarus. The significant correlation we
discovered is the one with the geography of the recent reintroduction campaigns. When we tested the
harvest locations for individuals belonging to Group A against Belovezha Forest area or areas that
saw releases of red deer from Belovezha Forest stock after 1989, we saw a strong correlation
(p <0.0001 according to Fisher’s exact test). A similar test could not be conducted for Group B and
earlier releases due to the limited information on the exact locations of those releases.

We interpret these results as an indication of how reintroductions shaped the population struc-
ture of the red deer in Belarus stronger than any other factor. Animal releases did not augment the
existing population groups of red deer, but instead formed new population groups that reflect rein-
troduction patterns [Wilson et al. 2006]. Similar situations were already reported for several red deer
populations that have been recovered through reintroduction efforts [Niedziatkowska et al. 2021;
Nussey et al. 2006; Pérez-Gonzalez et al. 2010; Queiros et al. 2014].
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Table 4. Locus genetic diversity characteristics for Group A and Group B: A—the number of detected alleles; Ar—
the allelic richness coefficient; Ho—observed heterozygocity; He—expected heterozygocity; HWE—the p-value for a
y>-test of the group’s fitness for Hardy—Weinberg equilibrium; Fis—Wright’s inbreeding coefficient. P-values >0.05
are given in bold

Ta6murs 4. [TapamMeTpu TeHETUYHOTO PISHOMAHITTS Y BUIUICHUX MOMYJIIIHHUX Tpynax 3a JaHUMH MiKpOCATENIiTHO-
ro aHami3y I TeHeTHYHHX KJacTepiB, MPEACTAaBICHI 3a JIOKycaMH: A — YHCIO BCTAHOBJIEHHUX aleNiB Ha JIOKYC;
Ar — MOKa3HUK ajelbHOro OaraTcTBa; Ho — crocTepexeHa rerepo3uroTHicTh; He — ouikyBaHa reTepo3HIOTHICTS;
HWE — Benuuuna p 1yis ¥>-TecTy HA BiIOBIAHICTH rpymn piBHOBa3i 3a Xapui—Baiin6eprom; Fis — koediuient iu-
OpuuHry 3a PaiitoM. XKupanwm Bunineno Bemmauau p < 0,05

Locus Group A Group B

AlAr‘Ho‘HeIHWEIFis A‘Ar‘HolHelHWE‘Fis

Haut14 16 1152 074 087 0.00 0.14 19 1530 080 090 0.00 0.11
T193 18 1416  0.71 0.91 0.00 0.21 13 1177 087 089 0.1 0.03
BM1818 12 9.1 0.65 083 0.00 0.22 11 938 067 084 0.00 0.21
MM12 8 534 069 057 000 -0.21 7 623 057 068 074 0.17
T156 13 770 076 076  0.00 -0.01 12 1044 080 086 0.03 0.07
T268 10 822 070 083 010 0.15 7 690 055 081 0.05 032
BM4208 18 13.61 0.74 089 0.00 0.17 17 1475 083 092 0.04 0.10
IOBT965 5 426 065 059 001 -0.09 &8 7.03 070 0.63 0.00 -0.10
T26 14 1092 075 086 0.00 0.13 16 1352 077 090 0.01 0.15
Cerl4 14 1049 070 0.85 000 0.18 12 1049 0.70 085 0.04 0.18
TGLAS7 6 432 008 040 000 0.80 5 379 014 016 000 0.15
TGLA126 9 496 058 0.61 0.00  0.05 9 749 082 077 0.01 -0.07
T530 13 1163 075 087 0.00 0.13 12 1044  0.61 0.86 0.00 0.30
ETH152 19 895 022 060 000 0.64 &8 602 013 044 0.00 0.70
Global 175 898 0.62 074 0.00 0.16 156 954 064 075 0.00 0.15

Table 5. Averages of estimated indices for pairwise differentiation between Group A and Group B. The ‘BS average’
row contains averages of bootstrap (1000 iterations) values. -95% CI” and ‘+95% CI” rows contain upper and lower
95% confidence intervals for bootstraps

Measure Gat G’ Diost Fy Tabmuis 5. YcepeaHeHi MOKa3HUKU MOMAPHOT re-

HetnyHo! nudepennianii Mk rpymamu A i B:
Average 0.057 0.457 0.177 0.106 OJlepKaHi CepeiHi 3HA4YeHHs HIKHIX 1 BEpXHIX
BS average 0.070 0.482 0.227 0.118 Mex 95% noBipuMx iHTEpBAJIB i cepeHi BeIndu-
-95% CI 0.061 0.439 0.181 0.099 HU 3a pe3ynsTatamu Oyrepena (1000 ireparriit)
+95% CI 0.080 0.525 0.276 0.138

Table 6. Locus-specific values of estimated pairwise differentiation between Group A and Group B

Locus Dst Gt Gst’ Doost Fit Tabmuns 6. [Toka3HUKH MOMapHOT Te-
HeTHYHOI audepeHIianii M rpyma-

Haut14 0.03 0.03 0.49 0.47 0.05 MH A i B, BKasani 3a JOKyCaMH
T193 0.00 0.00 0.08 0.08 0.01 ’
BM1818 0.00 0.00 0.03 0.02 0.00

MM12 0.16 0.20 0.88 0.85 0.34

T156 0.06 0.07 0.68 0.65 0.13

T268 0.01 0.01 0.10 0.09 0.02

BM4208 0.02 0.02 0.53 0.51 0.04

IOBT965 0.00 0.00 0.00 0.00 0.00

T26 0.01 0.02 0.27 0.26 0.03

Cerl4 0.03 0.03 0.38 0.36 0.05

TGLAS7 0.35 0.55 0.99 0.97 0.67

TGLAI126 0.03 0.05 0.26 0.22 0.09

T530 0.01 0.01 0.18 0.17 0.02

ETHI152 0.00 0.01 0.02 0.02 0.01




42 A. A. Valnisty, K. V. Homel, E. E. Kheidorova, M. E. Nikiforov, V. O. Molchan, [et al.]

We propose considering that the contemporary population of red deer in Belarus as consisting
of at least two subpopulations, corresponding to the abovementioned Group A and Group B genetic
clusters, have spread, respectively, across the central-southern and northern parts of the country with
partial overlap (Fig. 6). Out of these two subpopulations, Group A can be described as a product of
the reintroduction efforts that took place in 2006—-2020.

The origin of the second subpopulation can be surmised from the population differentiation da-
ta: all differentiation indices save for G without the Hedrik correction indicate weak differentiation,
appropriate for populations exhibiting significant levels of admixture, or for populations that di-
verged recently. The G estimate is likely to be underestimating the actual differentiation due to the
sample including a sufficiently high level of diversity, regardless of the actual differentiation level
[Ryman & Leimar 2009]. Bayesian analysis and FCA have revealed limited admixture, which seems
to indicate recent divergence as a more likely explanation. Neither AMOVA nor exact test of differ-
entiation report any significant differentiation, which is expected in a highly structured population
with recent divergence and consequent low pairwise Fy values [Balloux & Lugon-Moulin 2002].

Fig. 6. Geographic distribution of genetic clusters in the Belarusian red deer population across the country. Red dots
represent harvesting locations for individuals assigned to Group A; blue dots represent individuals assigned to Group
B. Areas filled with respective colour and hatching (vertical for Group A, diagonal for Group B) represent approxi-
mate ranges of the respective clusters.

Puc. 6. Kapra reorpagigHoro mommpeHHs T'€HETHIHNX KJIAcTepiB y OLIOPYCHKil MOIyJAIil OJICHS ILIIXETHOTO.
UepBoHI TOYKH MO3HAYAIOTh MICIS 300py 3paskiB, BiJHECEHHX IO TPyIMH A; CHHI TOYKH — Micus 300py 3pas3KiB,
BiZTHECEHHX J0 TpynH B. 3amrTpuxoBani BiAMOBIAHIM KOJIHOPOM (BEpTHKAUIFHUMH IITPUXaMH JUIS TPyIH A Ta Jiaro-
HaJIBHUMU JUIs TpynH B) murommi mo3HavaoTs mpuOIn3Hy reorpadidHy JOKali3amiio KiacTepa.
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We interpret these results as indicators of recent divergence between Group A and Group B
subpopulations, with earlier resettlement from Belovezha Forest being the point of divergence. Es-
sentially, we argue that Group B is not a regional autochthonous population of any recentness, but
rather a similar product of an earlier reintroduction effort using the same Belovezha Forest stock,
which took place during the period of 1955-1989 [Kozlo 1972; Shostak et al. 1974] and included
release of about 2400 animals in various habitats across Belarus.

This conclusion complements the deviation from HWE for both populations, as the latter is ex-
plained by the consequences of founder effect caused by reintroduction. BOTTLENECK analysis
supports this hypothesis as well, as possible bottleneck event in the past of Group A reflects the pop-
ulation’s decline during the period of 1989—1998, while the groups forming the divergent Group B
reportedly maintained stable low numbers [Shakun 2011].

An alternative explanation for the revealed population structure would be the effect of cross-
border gene flow. This is highly improbable for Group A, as the range of that group is limited by
national borders reinforced with strong physical barriers for animal migration. Similar explanation
for Group B is made more complicated by the use of Voronezh and Altai stock animals for the
1958-1989 reintroduction efforts, in addition to the Belovezha Forest stock. However, neither the
published literature sources nor the known practice of north-eastern forestlands in Belarus do not
support the idea of a consistent, significant influx of animals from Russia. The hypothesis is also
challenged by the known population dynamics in the region, as well as the red deer’s known patterns
of cross-border migration, with the animals’ strong tendency to phylopatry creating the need for
reintroductions in the first place.

There are facts of animals from Lithuania and Austria being released in areas affiliated with
both Group A and Group B, although the number of those animals was small [Shakun et al. 2021];
the locations of their release are known, and the distinct genetic stock of those animals does not
show for those areas. The specified animals either failed to adapt to the new environment after re-
lease, were deeply assimilated into the larger population, or were completely missed in the sampling.
The latter is a possible explanation for one specific group in the far north of Belarus, with deer popu-
lation of Verkhnyadzvinsk administrative district having a number of Western European stock ani-
mals in its reintroduction stock, while being absent from our current sample, inviting further re-
search. An attempt to distinguish the admixture of dubious stock in the wider population is possible,
but would require a significantly wider and more detailed analysis [Frantz e al. 2017].

Genetic diversity

Estimates of genetic diversity for the Belarusian deer population do not indicate a dangerous
level of inbreeding in either of the outlined subpopulations: the diversity metrics are comparable
with many stable and successful populations of Europe [Feulner et al. 2004; Dellicour et al. 2011;
Niedziatkowska et al. 2012; Zachos et al. 2016]. We suggest that a degree of variety in the stock
material could play a positive role for the populations’ genetic diversity, as aside from Polish, west-
ern Russian, Lithuanian, and Austrian stock, reintroductions have utilized a limited number of Altai
wapiti (Cervus elaphus maral). Specific conclusions on the extent and effect of this hybridization
would require more in-depth research. In any case, reintroduction campaigns played a decisive role
in the formation of the observed level of genetic diversity [Krojerova-Prokesova et al. 2015].

However, it is hard to predict the long-term effects of significant genetic relatedness for animals
sharing one cluster across significant distances as anthropogenic pressure increases along with the
population numbers. The continuous stability and growth of the population would depend on ade-
quate management strategy, better structuring of animal removal during hunts, timely measures for
habitat preservation and quality veterinarian control [Andersone-Lilley et al. 2010; Apollonio et al.
2017; d’Aprile et al. 2020].

Population management

The described population structure is central to the issue of defining management units within
the Belarusian red deer population, as it illustrates that factual subpopulations extend far beyond the
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reach and jurisdiction of specific organisations conducting population management at the moment.
Continuous growth and stability of the population requires considering the factual population groups
in the management strategy. It could be argued that the observed population structure is likely to
rapidly fragment into smaller groups due to fragmented environment and the species’ philopatry,
however, the existing structure itself suggests otherwise—Group B has remained as a singular sub-
population for more than 30 years since the reintroduction campaign that created it. FCA shows a
degree of genetic radiation for this group, but significant isolation is likely to take multiple genera-
tions and decades of time.

Hybridization and fragmentation of two genetic clusters into several smaller subpopulations is
possible, but the process would take too long to build current population management policies
around its eventual outcomes.
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The study reports the first estimation of the Eurasian lynx population inhabiting the
Ukrainian Chornobyl Exclusion Zone (CEZ, 2600 km?) in 2013-2018. Although
lynx were once common in this region, anthropogenic impacts reduced their num-
bers substantially by the 19th century, leaving lynx as only occasional visitors to
the area. In 1986, after an accident on the Chornobyl NPP, the human population
was removed from the areas affected by radioactive contamination, and regular
economic activity was stopped there. As a result, a gradual recovery of the lynx
population was observed. Assessments of the given study are based on camera trap
data obtained from wildlife studies conducted in 2013-2018 over nearly 30% of
total CEZ area. The number of locations where the camera traps worked simulta-
neously ranged from 5 to 89. Lynx was recorded 302 times, including 125 observa-
tions of 50 identifiable individuals. The total size of the lynx population was esti-
mated to be approximately 53 to 68 individuals of all sex and age groups. For the
identified lynx, sex was defined for 22 individuals: 6 females and 16 males. Eleven
of 50 identified individuals were cubs. Over the whole period 6 family groups were
recorded, 5 of which were females that had 2 cubs, and one a female with a single
cub. Most of the identified lynx (33 of 50) were each recorded in one location only.
In those cases when the individuals were repeatedly observed in two or more loca-
tions (up to 6), the maximum distance between locations ranged from 1 to 23 km
(mean distance = 1.9 km). The density of animals was approximately 2.2-2.7 indi-
viduals per 100 km?, which is comparable to other areas of Europe where condi-
tions are favourable for this species. Whilst only a preliminary estimate, our results
indicate that 32 years after the Chornobyl NPP accident, the CEZ has one of the
highest lynx populations in Ukraine. Conditions for lynx are favourable in the CEZ
because it has abundant prey species (roe deer and red deer), high forest cover
(more than 63%), absence of a residential human population, no agricultural activi-
ty, a low level of disturbance from other human activity, and the area has protected
status. The recovery of lynx in the CEZ demonstrates the conservation benefits that
even unmanaged re-wilding can achieve.
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Ouinka WiIbHOCTI MOmyJIsA il puci €Bpa3ilicbKOl B YKPaiHCbKil YacTUHI
YopHoONJIBCHKOI 30HHM BiIUy:KE€HHSI 3 BAKOPUCTAHHAM (POTONACTOK

Cepriii II. 'amaxk, Katepina JI. Bapuerr, Hikonac A. Bepecdopn,
Cepriii A. IlackeBny, Maiik /1. Byn

Pesrome. B poborti mpezcTaBieHa nepia OIiHKa po3MipiB IOMYJIALIT PHC] €Bpa3iiicbKoi, 0 MEIIKae B yKpa-
iHCBKil uacTuni YopHOOGUILCHKOI 30HU Bimuyxenns (U3B, 2600 km?), 3a cranom Ha 2013-2018 poku. Xoua y
MHUHYJIOMY PHCh Oyla 3BHYAHOIO y PETiOHi, aHTPOIIOTEHHUH BIUIUB CYTTEBO CKOPOTHB ii YHCENBHICTH ILE 10
XIX cT., 3pobuBIIH ii JMIIIe BUTIAAKOBUM BiiBigyBaueM TeputTopii. Y 1986 p., micns aBapii Ha YopHOOHIbCHKIM
AEC, mozelt eBakyIOBaJIU 3 3eMellb, BpRKEHUX PaZi0aKTHUBHUM 3a0pyIHEHHSAM, a 3BHYAiHy FOCHOAAPCHKY Mis-
JBHICTh MPUIUHWIN. SIK pe3yNbTaT, CIoCTepirajaocs MOCTYIIOBE BiHOBICHHS HaceneHHs puci. OUiHKH, HaBe-
JIeH] y aHil CTaTTi, IPyHTYIOTBCS Ha aHali3i oTomaTepianiB 3 GpoTomacTok, orpumanux y 2013-2018 pokax y
JOCHI/DKECHHSX TUKUX TBApHH, 10 oxommwiu 01u3bko 30 % 3aranbproi miornni Y3B. KinbkicTe TOYOK, /e 0HOYA-
CHO TIpalroBany (pOTONMACcTKH, BapitoBaina Bif 5 1o 89. Beboro puck peectpyBaiu 302 pasu, Biroyaroun 125 pa3s
50 iHAMBIAYaTbHO iMCHTU(IKOBAaHMX OCOOWH. 3aralbHUI PO3Mip MOMYJISMii OIiHeHO OJM3bk0 53—68 ocobuH
BCiX CTaTeBO-BIKOBUX IpyIm. [3 22-x mopocimx puceld 3 BU3HAYCHOIO CTATTIO CAMKH CKJIafand 6 0coOMH, caM-
i — 16. Onuraguars 3 50 izeHTH(IKOBAaHUX 0COOWH OyNIM AUTHHYA-IILOTOJIITKH. 32 BECh IEPio]] 3apeecTpoBa-
HO 6 CIMEIHUX TpyTI, B 5-TH 3 SKHAX Y CAMKH OYJI0 1O 2 IWTHHYA, B OJHIN — oxHe. BimbimicTh ineHTH(IKOBaHIX
puceit (33 3 50) peectpyBanu yuiie B OAHIN TOUIi. Y THX BUMAAKAX, KOJHU IX MOBTOPHO PEECTPYBAIH y OBOX
abo Ounplre Toukax (7o 6), Haii0OlbpIIa BiicTaHP MK TOYKaMH Ckiiagana Big 1 1o 23 kM (B cepenapomMy 1,9 xm).
IlinbHicTs puceit cknanana 2,2-2,7 ocobun Ha 100 kM2, 1m0 36iracThest 3 IIIBHICTIO B iHIIUX perioHax €Bpo-
M, 31 COPUSTIMBEMHE JUIsL BUy yMOBaMHU. Xo04a Iie TIOIepeHi OI[IHKH, Pe3yIbTaTH CBiI4aTh, [0 3a 32 pOKH IIi-
cist aBapii Ha YopHoOmiscekiit AEC y U3B chopmyBanacst oqHa 3 HaHOUIBIIMX MOy puci B YKpaiHi.
CHpHsTINBICTh MICIEBHX YMOB BH3HAYa€ThCsl 0araTcTBOM BHIIB-)KEPTB (CapHa €BpoIleiicbKa, OJE€Hb HUIIXET-
HHI), 3HAYHUM JIICONOKPUTTSAM (TT0HAK 63%), BIACYTHICTIO JIFOACHKOTO HACENCHHS 1 CUITLCHKOTOCTIONAPCHKOI aK-
TUBHOCTI, HU3BKHM PiBHEM HECIIOKOIO BiJ] 1HIIMX BHIIB JIFOACHKOI IisUTBHOCTI, 1 TUM, IO TEPHUTOPIS MAE 0XO-
poHHHIA craryc. BigHoBneHHs puci y U3B neMoHCTpye MpHpOI00XOPOHHY KOPHUCTH, Ky HaJa€ HaBiTh 3BUYA-
HE 3IUYaBiHHA 3eMelb 0e3 YIpaBIiHHS 3 OOKY JFOUHH.

KntogoBi cnoBa: puck eBpasiiicbka, YopHOOMIBCEKA 30HA BiAUyKeHH:, (OTOMACTKA, OL[iHKA TMOMYJIALIii, Be-
JIMKI XIKak, €Bpona.

Introduction

Eurasian lynx, Lynx lynx (L., 1758), were once common in Polissia (north and north-west
Ukraine), including lands which are now part of the 2600 km? Ukrainian Chornobyl Exclusion Zone
(CEZ) [Kirikov 1960; Sokur 1961]. Deforestation and direct persecution resulted in the species be-
coming rare during the 19th century and, in the 20th century lynx were only occasional migrants into
northern Ukraine with the main breeding populations being to the north in Belarus [Heptner &
Naumov 1972; Matyushkin & Vaisfeld 2003; Savitsky et al. 2005]. Poaching (illegal killing), frag-
menting of the natural landscape and depletion of food reserves were considered to be the main rea-
sons for the decline of the species in Ukraine [Shkvyria & Shevchenko 2009]. The situation began
gradually to improve in the 1990s, when population growth and spread were reported both in Belarus
[Savitsky et al. 2005; Deryabina 2008] and in northern Ukraine [Zhyla 2002]. Social and economic
problems (in part because of the break-up of the Soviet Union) in Ukraine and Belarus in the late
1980s and early 1990s could have been a precursor for lynx recovery. Decline of forestry and agri-
culture activity, and a migration of rural populations decreased pressures on lynx numbers. The most
notable change was in the territories affected after the 1986 Chornobyl accident, from which all the
human population was removed and regular economic activity was stopped. In the 2170 km?
Polessky State Radioecological Reserve of Belarus (PSRER; established in 1988 in the Belarussian
part of the Chornobyl exclusion zone) the first records of lynx were reported in 1989, 3 years after
the accident [Deryabina 2008]. By 1996-1997 researchers reported about 10—12 individuals in
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PSRER, rising to 28 by 2001 and 30—40 by the mid-2000s [Deryabina 2008]. The first reports about
lynx in the Ukrainian CEZ were in the early 1990s [Gashchak et al. 2006]. The number of reports
and the geographical spread of lynx observations in the Ukrainian CEZ gradually grew. The local
ranger service (N. G. Samchuk (Enterprise ‘Chornobyl Les’) pers. comm.) stated that about 18 indi-
vidual lynx had been counted in the CEZ in winter 2000. Subsequently, Zhyla (2002) reported about
10 lynx inhabiting 500 km? of ‘Chornobyl lands’ in the north of Kyiv Oblast, but the article did not
explain how the data had been obtained nor from which area of CEZ they had been collected. There
were other unrecorded communications about sightings and even poaching of lynx, however no
comprehensive studies were conducted. It is likely that the number of lynx was low in the early
2000s; the species was not recorded by camera traps (CT) deployed in the CEZ 2001-2005 [Gash-
chak 2008].

In 2013-2018 we resumed studies of fauna in CEZ using CT. The main goal was species com-
position and relative abundance of mammals on the areas having potential environmental value
[Gashchak ef al. 2016; 2017; Gashchak 2018; Gashchak & Paskevich 2019]. Some studies were al-
so dedicated to wildlife diversity and abundance in relation to radioactive contamination of habitats
[Wood & Beresford 2016; Beresford ef al. 2021]. The study designs and conditions of the research
projects differed. However, for the first time numerous data about Eurasian lynx in the CEZ were
obtained due to these studies. The goal of this article is to summarise information about lynx ob-
tained from these various studies in 2013-2018, and to produce a preliminary estimation of the lynx
population size in the CEZ.

Materials and Methods

Study area. The CEZ is situated in a central part of northern Ukraine, largely between the riv-
ers Prypiat and Uzh, and occupies approximately 2600 km?. According to the natural-territorial zon-
ing [Marynych et al. 1985] this is a Kyiv sub-province of the Ukrainian Polissia. The climate is con-
tinental; data from the Chornobyl meteorological station shows the average (1990-2020) air temper-
ature in January was —3.3°C and in July +20.2°C, the average annual precipitation was 616 mm.
There are normally periods of snow cover from the second half of November until the beginning of
March; this rarely exceeds 10 cm and melts several times during winter. The landscape topography
is relatively flat with no high hills. Most land is between 115 and 140 m above sea level, the flood-
plain of the Prypiat river and its western bank are lower at 105-120 m. However, since the local
landscapes were formed by ancient glaciers, there are a number of sandy ridges and dunes, and
swampy lowlands. During the study period, approximately 63% of the total CEZ territory was forest;
most of which (60% of all forests) was dominated by Scots pine (Pinus sylvestris)'. Open habitats
(i.e. former arable lands, meadows) can be found throughout the CEZ but are reducing due to natural
reforestation (succession). The forested area in 2013-2018 was 30% larger than that prior to 1986.
Most of the remaining former agricultural land is now scrub with young trees, bushes, and sparse
forest. The most common tree species, apart from Scots pine, are birch (Betula pendula, Betula pu-
bescens), aspen (Populus tremula), and alder (Alnus glutinosa, Alnus incana). Birch species occupy
up to 25% of the total forest area and more than 55% of areas of post-accidental reforestation. The
once common deciduous forests in the area, oak (Quercus robur), hornbeam (Carpinus betulus), ash
(Fraxinus excelsior), now comprise only 4-5% of the total CEZ territory, and no more than 7-8% of
the forested area. The rivers Uzh and Prypiat have wide (up to 5—7 km) floodplains with numerous
small lakes, oxbows, and marshes. Over approximately half of the territory there is a network of
small shallow streams and drainage channels. In summer a number of the small water bodies and
swamps dry up. In the south-eastern part of CEZ there is an upper part of Kyiv Reservoir of the
Dnieper River, with numerous reed islands and channels. Before 20162017 in the central part of the
CEZ there was the large (22 km?) artificial cooling pond of the Chornobyl NPP. However, starting in

! Here and further, data on forests of the CEZ are given according the dataset of the Ukrainian state engineering forest
management production association: Development Project for the Forestry of the State Specialized Integrated Enter-
prise ‘Chornobyl Puscha.” Integrated expedition. Irpin, 2006.
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2014, this has been drawdown (drained) leaving a network of small lakes with riparian habitats and
marshlands dominated by reeds (Phragmites australis) or thickets of different willow species (Salix
sp.). The total area of marshes and running and standing water bodies during the study period
amount to no more than about 10% of the total area of the CEZ. Although there were nearly 80 set-
tlements in the CEZ together with industrial areas these have mostly been abandoned since 1986.
People are only in some central locations of the CEZ, and in a few villages of southern and western
sectors. Almost all are employees of local organizations (totaling up to 3500-4000 persons in 2013—
2018, with 1500-2500 people daily in the CEZ). Agricultural activity in the CEZ is absent. Active
forestry is limited to a few small sites and also management to prevent fires. Industrial activity is lo-
cated at a few small sites and does not impact on surrounding habitats. Traffic is also limited and
largely restricted to a few roads. Whilst tourism has been increasing in the CEZ, with an estimate of
>70 000 visitors in 20182, this activity has to date been restricted to a few areas. In 2016, the Chor-
nobyl Radioecological Biosphere Reserve was established in the CEZ; the Decree of the President of
Ukraine (2016)3 assigned 87.6% total area of CEZ to the Reserve (all of the CEZ except for the cen-
tral areas around the Chornobyl NPP).

Study sites. The data discussed in this paper were obtained from several research projects using
motion-activated camera traps: 1) ‘Research and identification of the exclusion zone areas with the
most valuable natural systems and worthy of the highest conservation status, and their passporting’
(20132018, supported by the Ministry of Ecology and Natural Resources of Ukraine); 2) the UK-
funded TREE project (20142016, http://tree.ceh.ac.uk); and 3) the UK-funded RED FIRE project
(20162017, https://ceh.ac.uk/redfire). Each project had its own research design, study sites and ap-
proaches for the wildlife investigation; in the few cases (8 of 390) the camera were deployed in the
same locations as in a previous project. The projects assessed all fauna (generally focussing on me-
dium/large mammals) and were not designed to get quantitative assessments of abundance and den-
sity of Eurasian lynx across the CEZ.

The studies were carried out at sites, some relatively small (20-175 km?; 2.5-7.4 km radius), in
different areas of the CEZ. Therefore, the study results reflect the situation at those sites (represent-
ing about 30% of the total CEZ area) and during the periods when the camera traps were operating.
In total, there were eight study sites (see Fig. 1, Table 1).

Table 1. Total number of CT locations (n) and trap-days (TD) at each study site by years, and the effective trapping
area (ETA) of the sites

Tabmuns 1. 3aranpHa KUTBKICTh TOUOK po3MimieHHs GoTtonactok (n) i mactko-aid (TD) mist koxxHOT JOCHiAHOT AUTSIH-
KH TI0 poKaM, 1 eekTrBHA mroma peectpaiii (ETA) a1 KoxHOT HisTHKH

Study | ETA, 2013 n/TD | 2014 /TD (2015 n/TD |2016 0/TD {2017 n/TD |2018 n/TD | Total n/TD *

site | km? (2013-2018)
1 124.8 14 /530 95 /4881 24 /804 1/43 96 /6257

2 170.0 2/212 24/1548 99/5848  37/4615 1/203 5/903 120/13329
3 174.4 14 /470 95/4792  22/787 9/1396 105/ 7444

4 533 5/749 57661 3/735 8/2145

5 116.6 1/154 2/362 19/2348 25/4412 14/2522  35/9797

6 88.2 14 /3347 14 /3347

7 60.2 3/498 3/672 3/1170

8 23.8 717375 7/1928 7/2303

*The annual CT location and TD numbers do not sum to the total as some sites were used across multiple years.

Note: The total combined ETA of all sites was 811 km? (approximately 30% of the total area of the CEZ (2600 km?)). Camera trap
images are available in the accompanying dataset [Gashchak et al. 2022]).

2 See: https://www.statista.com/statistics/1231428/number-of-tourists-in-chernobyl-exclusion-zone/

3 Decree of the President of Ukraine ‘About establishment of Chornobyl radiation and ecological biosphere reserve’, No. 174/2016,
26.04.2016.
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Fig 1. Study sites and CT locations where the camera traps were deployed in 2013-2018.
Puc. 1. locmimHi iISHKY 1 TOYKH po3MitieHHs ¢poromactok y 2013—2018 pokax.

We estimated the total abundance and density of lynx relative to the total effective trapping area
(ETA) at each study site. The ETA is a polygon which comprises all the camera trap locations for a
given study site. The boundaries of the ETAs were defined using a circle with a radius of 0.5
MMDM, with its centre on the camera trap location, was drawn. MMDM is the mean maximum dis-
tance of re-photographing of identified individuals if observed at different camera locations; in the
given study MMDM equals 1.91 km (Table 2). Circles centred on the marginal camera trap locations
were used to define the boundary of the ETA (see Fig. 1). This approach follows that used in previ-
ous studies for a range of animals, including lynx and other large cats [Di Bitetti et al. 2006; Silver
et al. 2004; Karanth & Nichols 1998].

In total, we deployed camera traps at 390 locations, and they operated over 46 830 trap-days.
Detailed descriptions of the settings are presented in the accompanying datasets [Gashchak et al.
2022; Barnett et al. 2022].

Camera traps. The majority of the cameras used were Ltl Acorn 6210 MC (n = 60), although
several other models were also deployed in the study: Ltl Acorn 5210A (n = 1), Ltl Acorn 6210 MG
(n = 9), Browning BTC5 (n = 2), Browning BTC-7FHD-PX (n = 10), Bushnell 119437 (n = 1),
Bushwhacker Big Eye D3 (n = 1), CCBetter (n = 4), DLC Covert Red40 (n = 2), DLC Covert
Red40Ex (n = 1), ScoutGuard 880MK (n = 1), ScoutGuard 882MK (n = 1), and Weltar 8210A
(n=1), the potential settings and abilities of which differed. With few exceptions, the CT had the
following settings: still pictures 3—5 MB, three pictures burst per triggering, 0-5 sec delay between
triggering, maximal possible infra-red flash power. Recovery time of the various CT differed from 3
to 10 sec, therefore there was the potential to miss some animals between triggerings. As sensor sen-
sitivity is temperature dependent, where required, it was set dependent on season: low/normal sensi-
tivity in cold seasons; high/normal sensitivity in warm seasons. Some of the cameras (Browning) ad-
justed sensitivity automatically. Subsequent to November 2014 most of CT were Ltl Acorn 6210MC
(up to 45 being deployed in the TREE and RED FIRE projects). From April 2018 we used Bush-
whacker Big Eye D3 (n = 1) and Browning BTC-7FHD-PX (n = 10) cameras in video mode; from
March to June 2016 cameras deployed for the TREE project were also set to record video.
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Normally we deployed the CTs at a site for up to 10-12 months. However, the TREE project’s
CTs were deployed for 8 to 9 weeks, after which they were moved to new random locations within
the same study site (a more detailed description of the TREE CT study can be found in Gashchak et
al. [2016]. No bait was used during any of the studies.

CT mounting. Normally the CTs were deployed within 3—10 m from an area where animals
were likely to be encountered. They were mounted on trees, or occasionally on specially made poles,
at heights of 0.5-1.1 m above the ground depending on local topography. Mostly the CT locations
were selected on well-marked pathways (field or forest roads), the intersection of such pathways, or
on bridges over channels; the general location of TREE camera locations were randomly selected. In
some cases, a relatively high risk of the CT being seen by people was assumed and therefore the CTs
were concealed (e.g. covered with bark). To prevent false activations caused by sunlight, the CT
mostly faced north or towards thickets to shield them from direct sunlight. Tall grass, bushes and
thin tree branches were removed as appropriate from the detection zone in front of the CT to reduce
false activation. As a rule, cameras were oriented parallel to the ground, but the exact orientation de-
pended on local topography, camera height and trail location.

In most cases when setting up each camera trap, up to 20 measuring poles (1 m high and with
clear markings at every 20 cm) were laid out in front of the camera. The camera was activated to
capture an image of the poles in situ and the poles were then removed. Later, images of the poles and
animals were overlaid using graphic software so that animal dimensions could be estimated (Fig. 2).
The height of lynx at the shoulder and hind-quarters were estimated with an approximate accuracy of
+ 5 cm. These values were used to aid the identification of individuals.

Footage processing. In total, 1570 still photographs and 23 videos were obtained as a result of
lynx activating a CT. Image quality varied depending on CT model, features of the particular CT,
light, angle, and behaviour of the animals.

Fig 2. An example of the overlapping an image with the measuring poles upon an image with a lynx.

Puc. 2. 3pa3oxk Haknaganus ¢potorpadii 3 kaniOpyBanrsHUMH XepAUHaMH Ha GoTorpadiro 3 puccio.
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Identification of lynx was based on the following characteristics:

1) Unique coat spot patterns (based on the images presented in Dula et al. (2021), we assumed
that fur patterns of lynx were generally similar on their left and right sides) (Figs 3—4);

2) Relative size and proportions of the body;

3) The place and time of other recordings thought to be the same individual (e.g. the same indi-
vidual could not be recorded at distant sites at similar times);

4) Sex and age.

Where identifiable features (spot pattern, sex, age, size, etc.) were evident allowing subsequent
recognition of the lynx, the animal was given a unique code (e.g. p0024-1). Where there were no
readily identifiable features the animal was not allocated an ID code.

Approaches to the data analysis. It was assumed a priori that lynx have seasonal changes of
activity and territorial behaviour [Belotti et al. 2013; 2018; Ogurtsov et al. 2018; Podgorski et al.
2008; Schmidt 1999], therefore the indices of relative abundance were estimated by calendar month.

In this paper the following terms are used: 1) ‘event’—CT capture of one or several individuals,
2) ‘record’—same as ‘event’ but for each individual separately if there were several animals per
event.). Records (i.e. observations of an individual animals) were used in the estimation of relative
abundance. Relative abundance of lynx was estimated from the record frequency of lynx either per
month or year at a given CT location normalised to 100 trap-days (TD):

R, = -~ x 100
TD; , Where (1)

Ri—frequency of a lynx per month (or year) at CT location i per 100 7D, n—number of records over
a given month (or year) at CT location i, 7D;—number of TD over month (or year) in CT location i.
Camera locations where lynx were absent for a given month were included in the analyses
(ie. Ri=0).

Fig 3. Fur spot patterns of adult lynx ID p0163-1: a, right
side, 15.12.2014; b, left side, 27.11.2014; ¢, left side,
17.12.2014.

Puc. 3. Xapakrep mismucrocti nopocioi puci ID p0163-
1: @ — mpaeuit Oix, 15.12.2014; b — mniBmii OiK,
27.11.2014; ¢ — niBuii 0ix, 17.12.2014.
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Fig 4. Different types of fur spot patterns in lynx in the CEZ: a, male p0273-1, 6.08.2015; b, male p0144-1,
13.07.2013; ¢, male p0385-1, 8.02.2018; d, male p0167-1, 7.04.2014.

Puc. 4. Pizni tamm mmsmucrocti puci y U3B: a — camens p0273-1, 6.08.2015; b — camens p0144-1, 13.07.2013;
¢ — camenp p0385-1, 8.02.2018; d — camens p0167-1, 7.04.2014.

Results

During the entire research period there were 265 events and 302 records of lynx, including
125 records of 50 identified individuals; in 177 cases it was not possible to identify the lynx. A list
of the identified lynx is presented in Table 2; all individual data, including the majority of the trap
camera photographs, from the study can be found in Gashchak et al. (2022). About 30% of all rec-
ords were obtained in February—March, the mating season of lynx in this part of Europe [Heptner &
Naumov 1972; Naidenko 2019; Schmidt 1999; Jedrzejewski et al. 2002].

For the identified lynx, sex was defined for 22 individuals: 6 females (presence of cubs) and 16
males (visible testis, or male urine marking behaviour). These were either mature or individuals old-
er than 1 year (males only). Eleven of 50 identified individuals were cubs (immature, <1 year old).

For most events (237 of 265, or 89%) single animals were recorded. In eight cases (3%) two in-
dividuals were recorded per event, including for: five events—female with a cub; two events—2 of
3 members of the family group (female and two cubs); one event—two individuals of unknown gen-
der and age. Three individuals per event were recorded 15 times (6%), almost always—female with
two cubs, and just one event when sex and age of three individuals were not defined. Four individu-
als per event were recorded only once: an adult male plus a female with two cubs (observed in
March 2014). In total, we recorded six identifiable family groups: one group of a female and one
cub, and five groups of a female with two cubs (Table 3, Fig. 5). At site 4, 40% of total records and
66% of observations of identified individuals were for one female (p0166-1) with two cubs.
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Table 2. Summary data for identified individual lynx including maximum distances of recapture in 2013-2018

TaGmu 2. 3BeneHi AaHi mOI0 iIeHTU(IKOBaHUX OCOOMH PHUCi, BKIIOYAIOUYX HAHOUIbITY BiZicTaHb IIOBTOPHOI PEECT-
panii y 2013-2018 poxax

Animals recorded more than once

Animals recorded only once

Ind. ID Sex/| Loca- | Maxdis- | Month/ | Month/ Days IDcode | Sex/ | Loca- | Month/
age | tions/ | tancebe- | yearof | yearof | between age | tions/| yearof

records tween the first the last | the first rec- the first

observa- record record | and last ords record

tions, km record

p0166-2  imm 6/14 14.5 08/2013  12/2015 851 p0024-2  imm 1/1 11/2014
p0141-2 F 3/3 10.6 04/2014  12/2014 269 p0031-1 M 1/1 06/2016
p0179-1 M 3/5 1.6 11/2017  08/2018 256 p0075-1 M 1/1 05/2016
p0163-1 3/4 33 112014 07/2015 235 p0086-1 M 1/1 08/2017
p0166-1 F 3/12 34 08/2013  03/2014 213 p0104-1 F 1/1 11/2016
p0166-3 imm 3/10 34 08/2013  03/2014 208 p0104-2  imm 1/1 11/2016
p0137-1 F 2/3 2.0 07/2013  07/2015 725 p0104-3  imm 1/1 11/2016
p0273-2 M 2/3 23.0 01/2015  03/2016 424 p0108-1 M 1/1 03/2016
p0257-1 2/3 3.0 07/2017  09/2018 405 p0134-1 F 1/1 01/2015
p0102-1 M 2/4 3.5 10/2014  08/2015 310 p0134-2  imm 1/1 01/2015
p0385-2 F 2/4 1.8 07/2018  08/2018 41 p0134-3  imm 1/1 01/2015
p0024-1 imm 2/2 1.6 11/2014  12/2014 34 p0137-2  imm 1/1 07/2013
p0069-1 2/2 2.3 012015 02/2015 22 p0141-1 1/1 112013
p0067-1 2/2 1.0 06/2015  06/2015 10 p0172-1 1/1 03/2014
p0179-2 2/2 12.9 09/2018  09/2018 2 p0172-2 M 1/1 05/2014
p0385-3 imm 2/3 1.8 08/2018  08/2018 1 p0182-1 1/1 02/2015
p0385-4  imm 2/3 1.8 08/2018  08/2018 1 p0261-1 1/1 06/2017
p0273-1 M 1/2 0.0 08/2014  08/2015 369 p0270-1 1/1 12/2016
p0394-1 M 12 0.0 09/2018  10/2018 56 p0270-2 1/1 12/2016
p0144-1 M 1/4 0.0 07/2013  08/2013 40 p0344-1 1/1 01/2016
p0167-1 M 1/3 0.0 03/2014  04/2014 30 p0382-1 1/1 07/2015
p0215-1 1/3 0.0 07/2015  08/2015 29 p0385-5 1/1 06/2018
p0385-1 M 172 0.0 02/2018  02/2018 18 p0399-1 1/1 08/2018
p0273-3 1/3 0.0 05/2015  05/2015 5 p0427-1 1/1 05/2018
p0438-1 1/1 112018

p0443-1 M 1/1 06/2018

Note: F—adult female, M—male (>1 year old), imm—immature individual (<1 year old).

Table 3. Records of family groups (F—female, Imm—cub(s)) at study sites in 20132018

Tabmuns 3. 3naxigku cimeitnux rpyn (F — camka, Imm — autnaYa) Ha gocmigaux ninsakax y 2013-2018 pokax

Site 2013 2014 2015 2016 2017 2018
1 - n/r n/r n/r - n/r
2 F: p0137-1, F: p0141-2, F: p0134-1, F: p0104-1, n/r n/r
Imm: p0137-2 Imm: p0024-1,2  Imm: p0134-2,3 Imm: p0104-2,3
3 - n/r n/r n/r - n/r
4 F: p0166-1, F1: p0166-1, - - - n/r
Imm: p0166-2,3 Imm: p0166-2,3;
F2: n/id-1,*
Imm: n/id-2*
5 - n/r n/r n/r n/r n/r
6 — - — - - F: p0385-2,
Imm: p0385-3,4
7 - - n/r n/r - -
8 — — — — n/r n/r

Note: *Possible that these animals were Female p0137-1 and cub p0137-2, but we cannot be sure. n/r—no records.
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Fig 5. Family groups of lynx: a, female p0137-1 with one
§ cub, 24.07.2013; b, two grown up cubs of female p0166-
1, 3.02.2014; ¢, female p0385-2 with two cubs,
17.08.2018.

Puc. 5. Cimeitni rpynu puci: a — camuns p0137-1 3 ox-
HUM pucens, 24.07.2013; b — ABO€ MiAPOCIUX PUCEHST
camku p0166-1, 3.02.2014; ¢ — camxka p0385-2 3 nBOMa
! pucenstamu, 17.08.2018.

Discussion

Whilst the studies from which the lynx photographs were obtained were not conducted to enable
estimates of population size in the Ukrainian CEZ, they do enable us to make an assessment.

Lynx is an animal with a land tenure system, and at optimal conditions adult individuals appear
to have site fidelity, keeping a certain home range [Jedrzejewski et al. 1993; 1996; 2002; Schmidt
1998; Matyushkin & Vaisfeld 2003]. The size of the home range of lynx in the regions of Europe
with conditions similar to the CEZ (i.e. Belarus, Lithuania, Poland, Bohemian Forest of the Czech
Republic and Germany) depends on sex, age, body mass, abundancy of prey, forest cover, and dis-
turbance [Filla ef al. 2017; Belotti ef al. 2015; Jedrzejewski et al. 1996; Matyushkin & Vaisfeld
2003; Schmidt 1998]. The home range size of family groups (female with cubs) ranges from 40 to
110 km? in the first months of the cubs life, and up to 80-170 km? in autumn—winter when the cubs
follow their mother. Adult males roam over 90-250 km?. Immature individuals (subadults (1-2 years
old)) have a 40-55 km? home range. Radiotelemetry of individuals of different age and sex showed
the home ranges are not tied lifelong to a particular territory [Jedrzejewski et al. 1996; Schmidt
1998]. Immature individuals may initially keep largely to their mother’s home range, but subse-
quently they adopt their own home ranges dispersing 5—130 km from that of their mother with an in-
creased total area [Jedrzejewski et al. 1996; Schmidt 1998; Zimmermann et al 2007; Weingarth et
al. 2012]. However, an overlap of the home ranges of different individuals is common if conditions
are optimal, and does not depend on age, sex, or affinity [Jedrzejewski et al. 1996; Schmidt 1998;
Zimmermann et al 2007]. Therefore, there is the possibility of recording several individuals within a
relatively small area who may not be related.

In neighbouring Belarus, lynx density has been reported to vary from 1.2 to 5.4 individu-
als/100 km? [Sidorovich 2006; Kozlo 2003], in Lithuania—2.6-8.4 individuals/100 km? [Bluzma
2003], in Bialowieza Forest (Poland)—3.6-5.0 individuals/100 km? [Jedrzejewski et al. 1996]. Only
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where the species is relatively rare its density decreases to 0.1-1.0 individuals/100 km? [Belotti et
al. 2015; Jedrzejewski et al. 1996; Matyushkin & Vaisfeld 2003]. Many researchers note that lynx
density depends on the characteristics of the area. The highest values (5-10 individuals/100 km?) are
found in areas with a predominance of optimal habitats (more than 60% forest cover), while values
2-3 individuals/100 km? and less are observed in areas which include a high proportion of agricul-
tural lands and settlements with low forest cover [Belotti ez al. 2015; Bluzma 2003; Jedrzejewski et
al. 1996; Kozlo 2003; Sidorovich 2006].

Since the CEZ has a high percentage of the forest cover (63%, and on-going reforestation of
former meadows), the local conditions appear to be optimal for lynx. We would therefore expect a
density in excess of 1.0 individual/100 km?.

Also favourable is a very low level of human disturbance and absence of persecution of lynx by
people (Fig. 6). We estimate that, during the period of this study, the average density of people
working in the CEZ does not exceed 1-2 persons/km?. Most are concentrated in just a few areas
(mainly Chornobyl town and the central technical area around the ChNPP) which occupy no more
than 10-15% the total CEZ area. For the majority of the CEZ, the density of people is unlikely to
exceed 0.1 person/km?. Forestry activity is minimal and agricultural activity is virtually absent.

Finally, the CEZ is a rich source of food for lynx; they prefer relatively small sized ungulates:
roe deer (Capreolus capreolus), and female and immature red deer (Cervus elaphus) [Belotti et al.
2015; Jedrzejewski et al. 1993; Mayer et al. 2012; Okarma et al. 1997; Schmidt 2008]. If present
in high abundance, these two species have been reported to amount to 60—90% of the lynx diet (Ta-
ble 4). Unfortunately, there have been no censuses of the ungulates in the Ukrainian CEZ. However,
there are data for the adjoining Polessky State Radioecological Reserve (PSRER) of Belarus
[Kuchmel 2008; Deryabina et al. 2015]. Since the natural conditions are similar in the Ukrainian
CEZ to those in the PSRER, it is possible to assume that populations of the ungulates are of a similar
order of magnitude and have developed similarly over time since the Chornobyl accident.

Fig. 6. Lynx often visit abandoned settlements in the
CEZ: a, male p0443-1 is scent making a corner of the
abandoned farm; b, adult lynx (no ID) is crossing an
abandoned village (p0282), 25.01.2015; ¢, adult lynx (no
ID) near the entrance to the abandoned farm (p0431),
23.02.2018.

Puc. 6. Puci 9acTo BiABiAyIOTh HEXWJIi HaceJCHI MyHKTH
U3B: a — camerp p0443-1 poOHUTh CEUOBY MITKY y KUHY-
Tiit depmi; b — mopocna pucsk (6e3 ID) mepecikae Hexu-
ne ceno (p0282), 25.01.2015; ¢ — mopocna pucs (6e3 ID)
61t Bxoy 1o KuHyTOI hepmu (p0431), 23.02.2018.
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In the early 2000s, the density of roe deer in the PSRER reached 55-82 individuals/100 km?,
and red deer ca. 10 individuals/100 km? [Kuchmel 2008]; similar values were reported in 2005-2010
[Fig. S2: Deryabina et al. 2015] (Table 5). The density of ungulates in PSRER is 4-50 times less
than the density of the ungulates in the Bialowieza Forest National Park (Poland) [Okarma et al.
1997] whose natural complexes are similar to those in the PSRER and CEZ. However, these data are
already outdated; the population of red deer in the CEZ appears to be higher than that previously re-
ported in the PSRER [Gashchak ef al. 2006]. A comparatively high density of these prey species is
also supported by our studies using camera traps in 2001-2005 [Gashchak 2008] and 2014-2016
[project TREE unpublished data] (Table 5).

Table 4. Diet composition of lynx in some regions of Europe, %
Tabmuis 4. Cknaj panioHy puci y Jesikux perioHax €spond, %

Region ‘ Roe deer ‘ Red deer Hare Reference
Bohemian Forest (Czech) 75.1-96.7 3.3-24.9* 2.22 2 Belotti et al. 2015
#62/58° *11/2b *Q/4b > Mayer et al. 2012
Bialowieza Forest (Poland)  **81-86° - 11-29¢ ¢ Jedrzejewski et al. 1993
624 224 9d 4 Okarma et al. 1997
Vitebsk region (Belarus) 4.3--35.7¢ 0.6-8.4¢ 48.4-82.5¢ ¢ Kozlo 2003
10.2-32.5% - 37-52f fSidorovich 2006

*Winter/summer data; **Roe and red deer in total.

Table 5. Density of lynx and its main prey in different regions of Europe, individuals/100 km? (superscript letter iden-
tifies reference)

Ta6muus 5. IinsHicTs puci i ii roJOBHUX XKEPTB Y pisHUX perionax €sponu, ocooun/100 km? (HaACTPOKOBUH iHIEKC
BKa3ye Ha JpKepeno iHdopmarii)

Region Roe deer Red deer Hare* ‘ Lynx* ‘ Reference

Density, individuals/100 km?

Bohemian Forest ~ 161° 156° (500-1700)? 0.4-0.9¢ 3 Cukor etal. 2018
(Czechia) (1900-2500)° b Belotti et al. 2015

¢ Smith et al. 2005

4 Weingarth et al. 2012
Bialowieza Forest  **382/6358  **461/653¢8  (280-610)° 2.4-3.2¢ ¢ Husek ef al. 2021

(Poland) (410-950)" fKamieniarz et al. 2013

¢ Okarma et al. 1997
Vitebsk region 20-80" 5-15h 250h 1.8-4.3i h Kozlo 2003
(Belarus) i Sidorovich 2006
Polessky State Ra- 55-82™k 10-12mk 36-54™; 1.4-1.95 i Deriabina 2008
dioecological Re- (200-400)" (0.1-1.6)' ¥ Deryabina et al. 2015%***x*
serve (Belarus) 'Kozlo 2003

M Kuchmel 2008

" Savitsky et al. 2005

Frequency of records by camera traps, individuals/100 TD

CEZ (Ukraine): 3.0 1.1 0.9 0 Gashchak 2008

2001-2005%**

CEZ (Ukraine): 4.2 16.2 59 0.4 TREE project unpublished data
2014-2016 (provisional estimates)

* In brackets—data for vaster surrounding region, not for the particular one; ** Winter/summer data; *** We think
the camera traps used in 20012005 (Yashica T4D, Forestry Suppliers, Inc. Wildlife Pro Camera) missed a lot of an-
imals since it had 20-sec delay between consecutive triggerings and likely missed animals in larger groups, and there-
fore these values are considered underestimates; **** Values recalculated from Figure S2, Supplemental information
[Deryabina et al. 2015].
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Our data for roe deer in 2001-2005 suggest 3.0 individuals/100 TD, and for red deer—1.1 indi-
viduals/100 TD [Gashchak 2008]. This is likely an underestimation as the camera traps (Yashica
T4D, Forestry Suppliers, Inc. Wildlife Pro Camera) used 20-sec delay between triggerings and likely
missed some animals in larger groups; the average number of individuals per event was 1.0. In
2014-2016 when we used camera traps with minimal delay between triggerings where we observed
1.25 and 1.98 individuals/event for roe deer and red deer respectively [TREE project provisional un-
published data]. If the latter values are used as a correction factor, then the frequency of records of
roe deer and red deer in 2001-2005 could be closer to values of 3.0 x 1.25 = 3.75 ind./100 TD and
1.1 x 1.98 = 2.18 ind./100 TD respectively. If the frequency of records of roe deer in the CEZ corre-
sponded to the density of the species reported in PSRER (55-82 individuals/100 km?) [Kuchmel
2008], then density of red deer in the CEZ in 2001-2005 would approximate to 55 x (2.18/3.75) ...
82 x (2.18/3.75) or 32-48 individuals/100 km?.

Regular visual observations in the subsequent 10-year period allow us to suggest that red deer
have gradually become the most abundant ungulate in the CEZ. If we assume that data on the record-
ing frequency more or less correlate with the density of ungulates [Rowcliffe er al. 2008], then in
2014-2016 (Table 5) the density of roe deer and red deer could be near (55+88) x (4.2/3.75) =
208+311 and (32+48) x (16.2/2.18) = 238+357 individuals/100 km? respectively. Even taking into
account the approximate nature of such calculations, it suggests about the same order of density of
roe deer and red deer as in Bialowieza Forest (Poland) (Table 5) which supports a density of lynx 2—
3 individuals/100 km? [Okarma et al. 1997].

Among the other ungulates inhabiting the CEZ (wild boar Sus scrofa, Eurasian elk Alces alces,
Przewalski horse Equus ferus, European bison Bison bonasus), lynx can only take wild boar and po-
tentially young elk. The importance of the boar in the diet of lynx has been reported to be low in Bi-
alowieza Forest (Poland) amounting to only 2-3% of intake, reaching 11% when there is a low
abundancy of roe deer and high abundancy of wild boar [Jedrzejewski et al. 1993; Okarma et al.
1997; Schmidt 2008].

In the more northern regions of Europe, the main component of the lynx’s diet is hare (brown
hare Lepus europaeus and mountain hare Lepus timidis) [Jedrzejewski et al. 1993; Kozlo 2003; Si-
dorovich 2006]. However, they are considered as a reserve food source compensating for a lack of
ungulates. Moreover, it is considered that lynx can reach high number only when there is an abun-
dance of ungulates [Sidorovich 2006]. As ungulate population sizes grow, the lynx’s home range de-
creases, and overlap of individual home ranges becomes more common [Jedrzejewski et al. 1993;
Schmidt 2008]. Hare numbers in the CEZ are relatively low with brown hare being the predominant
species [Gashchak ef al. 2006]; mountain hare are rare [Gashchak 2018]. The recorded frequency of
brown hare by the camera traps in 2001-2005 was 0.9 individuals/100 TD [Gashchak 2008] (see
discussion above regarding the likely underestimation in this study). In 2014-2016, it was 5.9 indi-
viduals/100 TD [TREE project provisional unpublished data]. Summary density of two species in the
PSRER in the early 2000s was estimated as 36—54 individuals/100 km? [Kuchmel 2008] which is an
order of magnitude lower than in some other regions of Europe with lynx; 250-2500 individu-
als/100 km? have been recorded at some sites in Poland and Belarus [Cukor et al. 2018; Husek et
al. 2021; Kamieniarz et al. 2013; Kozlo 2003; Smith et al. 2005]. This is consistent with both the
PSRER and the CEZ being mainly woodlands with no agricultural lands; the highest densities of the
hare are observed in mosaic agricultural habitats and decrease as the amount of woodland increases
[Smith et al. 2005]. From our data 2014-2016 [TREE project provisional unpublished data], the
recorded frequency of hare inside the forest sites amounted to 4.5 individuals/100 TD, whilst on the
forest edge and in former meadows it was 6.7-9.3 individuals/100 TD. Hare are therefore likely to
play a secondary role in the diet of lynx.

The relatively high density of ungulates, the extent of forest cover and the absence of persecu-
tion and disturbance by people mean that the CEZ should be a good habitat for lynx with potentially
high densities of the species being expected. Our trap camera footage does not give direct assess-
ment of lynx numbers since the various studies did not cover the whole of the CEZ territory and data
were obtained over different years from different sites. The pattern of CT deployment within the
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study sites and duration of CT deployment also differed from the project to project. However, we
consider that it is possible to combine these data and consider them representative of sub-populations
of lynx in the CEZ. In attempting to analyse our data we considered:

1) Lynx were regularly recorded at the all of our study sites, regardless of the size of the site, its
position within the CEZ and the number of CTs used. The size of our study sites (20—175 km?) was
comparable with known home range areas for lynx (40-250 km?, 3.6-8.9 km radius) [Filla ef al.
2017; Belotti et al. 2015; Jedrzejewski et al. 1996; Matyushkin & Vaisfeld 2003; Schmidt 1998].
From our studies, which covered a total of 811 km? across the CEZ (2600 km?), we think it is rea-
sonable to assume that lynx inhabit all of the CEZ.

2) Based on the size of our study sites, the known home range of lynx and the distance between
our study sites (3 to 40 km) we consider that it is reasonable to anticipate that most immature indi-
viduals and individual adult females would be recorded at 1-3 study sites. Some adult males could
visit study sites over a more broad territory (including crossing over the Prypiat river) since their
home ranges are larger (90-250 km?). If an individual was recorded several times within a study site
then we can assume that the site, at the least partially, includes the home range of that animal.

3) Since the CEZ is characterised by relatively high ungulate numbers with forests being the
dominant habitat, the individual home ranges of lynx could be relatively small, and the overlapping
of the home range of several individuals could be possible. For the same reasons we assumed that
most individuals would exhibit home range fidelity during the 5—6 years of our observations. Disper-
sion of immature animals from the maternal home range could be in any direction.

4) The intrusion of individuals from remote territories is possible (during the mating season
(February—March) and dispersion of immature animals); this is equally probable in any direction.
Some individuals will never leave their home range.

5) Passage of lynx between Ukraine (CEZ) and Belarus (PSRER) is likely to occur in both di-
rections; the conditions of both territories (abundance of prey, forest cover, protected status, few
people) are similar. Therefore, the influence of transboundary movement on the estimation of lynx
numbers within the Ukrainian CEZ could be considered to be minimal.

6) Movement between the CEZ and surrounding agricultural and forestry lands to the south and
west is possible. However, the presence of people and regular economic activities outside of the
CEZ make conditions there less favourable for lynx (less ungulates, lower forest cover, higher dis-
turbance, possible persecution). These areas are unlikely to provide new individuals into the CEZ
and there is likely to be negligible outflow. Therefore, the migration of lynx to/from the west and
south can be ignored when trying to establish lynx numbers in the CEZ.

7) Lynx generally move comparatively slowly (1-1.5 km/h) travelling in irregular directions for
typically 6 to 7 hours per day (rarely up to 12 hours) [Jedrzejewski et al. 2002; Schmidt 1999; Po-
dolski et al. 2013]. The probability of recording a lynx at a specific CT location is relatively low.
The probability of recording males increases in the mating season (February—March), whilst record-
ing of females may be higher when they are nursing small cubs [Heptner & Naumov 1972; Naidenko
2019; Schmidt 1999; Jedrzejewski et al. 2002]. However, since only 75% of adult females breed
[Jedrzejewski et al. 2002], and, during the mating period, lynx normally concentrate at a few sites
[Heptner & Naumov 1972], there is a decreased probability of recording lynx over the rest of the ter-
ritory (Fig. 7).

8) The natural yearly mortality of lynx (older than 1 year) is reported to be 5-10% [Jedrzejew-
ski et al., 1996; LIFE Lynx https://www.lifelynx.eu/biology/]. Since poaching in the CEZ is likely
minimal, it is possible to assume that most of the lynx population survived the 5—6 years of our stud-
ies. If the animals had home range fidelity and this fidelity lasted over the 5—6 years of our studies,
and the yearly mortality was 5—10%, then our data can be interpreted to give an estimate of the size
of lynx population within the Ukrainian CEZ.

Among the 302 records of the lynx we could identify individuals in 125 cases; from these we
could identify 50 individual animals. Whilst identified individuals could also be among the unidenti-
fied animals (e.g. because of poor picture quality), it is also likely that photographs of unidentified
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individuals record additional individuals. Consequently, the total number of lynx in our study areas
could be more than 50. Our total study area amounted to only 811 km?, or about 30% total area of
the CEZ. The presence of additional lynx in the rest of the CEZ (i.e. nearly 70% of the total area) is
probable.

The area of our study sites (20—175 km?; 2.5-7.4 km radius) and the size of the lynx home range
(40-250 km?; 3.6-8.9 km radius) [Filla ef al. 2017; Belotti et al. 2015; Jedrzejewski et al. 1996;
Matyushkin & Vaisfeld 2003; Schmidt 1998] are broadly comparable. The CTs operated for no more
than a year (often only a few months) at a given location before being moved to a new location with-
in the study site (typically for the TREE project 1-3 km distant) or to new site between 5-20 km
away. Half of the identified animals (26 of 50) were recorded only once. This may mean that the an-
imals were migrants (i.e. not resident in the locality of the camera trap) or it may simply be because
the animals did not visit other sites with CTs. However, as already noted it is also possible that iden-
tified individuals were recorded on those photographs from which individual identification was not
possible.

Among those animals recorded two or more times only four of 26 individuals were recaptured
over 10-23 km from the location of a previous record (see: Table 2). The rest were repeatedly rec-
orded at the same site (maximum distance 3.5 km between outermost locations); this included those
lynx recorded many times over two years (e.g. IDs p0137-1 and p0273-1, see: Table 2). Data for the
repeat captured lynx suggest that these individuals were keeping to their own home range, and that
potentially their home range was not large.

We do not know if we are capturing images of migrating/nomadic individuals, which come into
the CEZ from the remote areas. However, including all observations within our analyses is justifia-
ble; migrating/nomadic animals contribute to the development of the local population and function-
ing of the ‘predator—prey’ system. It is likely that some migrating/nomadic animals are always pre-
sent in the CEZ. We assume that the identified individuals are the main inhabitants of the sites sur-
veyed within the CEZ and that among the unidentified animals some of them will be migrants.

If we use only the identified animals, the resultant estimate of the density of lynx for the study
sites will likely be an underestimate as we are ignoring the unidentified animals which could include
additional individuals. Estimated density based only on identified individuals are presented in the
Table 6.

The density of lynx vary over a relatively large range (0 to 13.1 individuals/100 km?). Analysis
of the images demonstrates that high values are normally associated with family groups and/or the
mating period.

Fig 7. Mating ritual, four lynx
total during the event: female
p0166-1 (left), male p0167-1
(centre), one cub of the female
p0166-1 (right), the second
cub—out of the frame,
13.03.2014.

Puc. 7. UlmoGuuit putyan
pHCi, BCbOT0 YOTUPH 3Bipa Mmix
gac moxii: camunsg p0166-1
(3miBa), camenp p0167-1 (y
LEHTpi), OHE TUTHHYA CAMHU-
ni p0166-1 (cmpaBa), apyre
JUTHHYa — 11032 KaJpoM,
13.03.2014.
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Table 6. Density of lynx estimated from the identified individuals (Dip) and frequency of lynx records (FRip—only
identified individuals, FRar—all records) at study sites in 2013-2018; mean (SD). The order follows the frequency of
all records (FRa)

Tabmums 6. LL{inbHiCT puCi OIliHEHa MO iHAWBiTYya’dbHO BU3HaueHMM ocodOmHaMm (Dip) 1 wactora peectpauii puci
(FRip — Tinbku inentudikosani ocoounn, FRan — Bci Bumaaku peectpariii) Ha gocmigHux AinsHkax y 2013-2018;
cepefHe 3HA4YCHHS (CTaHOApTHE BIAXHWICHHA). 3araJbHUN MOPSIOK PO3TAIlyBaHHS PSAKIB BIANOBiA€E 3POCTAHHIO
3HaueHb FRan

Year Site Dip FRmp FRan FRai/FRip
individuals/100 km? individuals/100 TD individuals/100 TD

2018 1 0, np=0 0,np=1 0,np=1 -
2018 3 0.6,nm =1 0.05 (0.14), np =9 0.05 (0.14), np = 9 1.00
2016 3 0,np=0 0 (0), np =22 0.13 (0.43), np = 22 .
2017 5 1.7, 00 =2 0.05 (0.19), np = 25 0.19 (0.52), np = 25 3.53
2014 1 0,np=0 0 (0), np=13 0.19 (0.70), np = 13 .
2015 1 0.8, o = 1 0.02 (0.18), np = 95 0.23 (1.29), np = 95 12.77
2016 2 41,np=7* 0.09 (0.30), np = 37 0.28 (0.59), np = 37 2.95
2018 5 2.6,np =3 0.08 (0.16), np = 14 0.34 (0.59), np = 14 4.19
2016 5 1.7, 0 =2 0.09 (0.39), np = 19 0.36 (0.66), np = 19 4.00
2018 8 8.4, mp =2 0.23 (0.36), np =7 0.37 (0.57), np =7 1.60
2015 3 1.7, m0=3 0.09 (0.58), np = 95 0.37 (0.94), np = 95 4.05
2016 1 0.8, nm =1 0.31 (1.53),n, =24 0.39 (1.56), np = 24 1.26
2017 2 0.6, 0 = 1 0.43,np= 1 0.43, np = 1 1.00
2015 7 0,np=0 0(0), np=3 0.48 (0.82), np =3 -
2015 2 47, np = 8* 0.24 (0.88), np = 99 0.57 (1.25), np = 99 2.39
2018 4 0,np=0 0(0), np=3 0.62 (0.25), np =3 -
2017 8 42,nm=1 0.38 (1.01), np =7 0.65(1.13),np =7 1.70
2013 2 1.2, nip = 2% 0.49 (0.69), np =2 0.73 (1.03), np =2 1.50
2018 6 7.9, nip = 7* 0.43 (0.90), np = 14 0.74 (1.10), np = 14 1.74
2014 3 0.6,np =1 0.64 (1.86),np =14 0.81 (1.90),np =14 1.26
2018 2 0.6, 0 = 1 0.08 (0.18),np = 5 0.88 (0.90), np = 5 10.67
2014 2 2.4, np = 4* 0.50 (1.58), np = 24 0.99 (1.90), np = 24 1.99
2016 7 0,nmp=0 0(0), np=3 1.04 (1.26), np = 3 -
2015 5 2.6,nm =3 1.04 (1.47), np =2 1.56 (2.20), np = 2 1.50
2014 5 0.9, np = 1 0.62,np =1 249, n,=1 4.00
2013 4 9.4, nip = 5* 1.54 (1.61),np = 5 2.60 (1.62), np =5 1.69
2014 4 13.1, nip = 7** 4.24 (3.90),np=5 8.60 (7.25),np =5 2.03
Total 2.6 (3.3), nys =27 0.21(0.93),np=549  0.51(1.52),np=549  3.16 (3.06),n =21

Note: nip—number of the identified individual lynx, nys—number of ‘year-site’ pairings; ny—number of locations
with a CT;, *one family group observed; **two family groups observed. Total Dip—average of Dip in the column;
total FRip and FRar—average of values for site/year means (n = 549), see Methods above; Total FRa/FRip—average
of all FRan/FRip values in the column.

Despite the approximate nature of our estimations the density of lynx correspond to ranges ob-
served in other parts of Europe: up to 5-10 individuals/100 km? in optimal habitats, including in
north Belarus, Lithuania, and the Bialowieza Forest (Poland) [Jedrzejewski er al. 1996; Bluzma
2003; Kozlo 2003; Sidorovich 2006]. In sub-optimal habitats 0.4—1.0 individuals/100 km? have been
recorded [Matyushkin & Vaisfeld 2003; Belotti ef al. 2015].
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Rowcliffe et al. [2008] argued that records obtained by the CTs should only be used to calcu-
late the density of the animals if the population is closed. In the case of lynx in the CEZ the popula-
tion is open. The frequency of records (individuals/100 TD) could be used either as an index of rela-
tive abundance and/or as an indication that additional individuals are present at a site. Values of FRay
on average exceeded FRip by more than three times (see: Table 6). The higher value of FRai could
be because images are of known animals but the image quality was such that the animal could not be
identified and also that images contain additional unidentified individuals. In the first case it is rea-
sonable to anticipate positive correlation FRgeita (FRgeita = FRai—FRip) and FRip. Unrecognised addi-
tional individuals would likely result in no relationship between FRyeia and FRip, Our FRgeia data
show some relationship between FRip (R? = 0.34, p = 0.008, Fig. 8) and FRgeia. Whilst the potential
for some additional unknown individuals cannot be excluded, their contribution is unlikely to be.

Such a relationship may suggest a dependence of FRycia on the number of the identified animals
(nip). However no correlation was found (R? = 0.07, p = 0.26) between these parameters, likely this
was because of the varying density of CTs in our study (one CT per ca. 3-240 km?).

If the average density is 2.6 ind./100 km? (see: Table 6), then up to 21 individuals should inhabit
the total area of our study sites (811 km?); this value is less than the number of identified individuals
we observed (n = 50, see: Table 2). However, it is likely that the total home range of the identified
lynx is larger than 811 km?. If the density of lynx is relatively consistent across the CEZ then 50 in-
dividuals could be expected to inhabit a total area of about 1920 km?. Consequently, up to 68 lynx
could be on the total territory of Ukrainian CEZ (2600 km?).

Although our study sites occupy about 30% total area of the CEZ area, they do not represent all
the ecological conditions/habitats of the CEZ. Habitats are a mosaic of forest and former meadow
lands; the forests are of different ages and species composition and the former meadows are actively
being colonised by trees and shrubs. The area has a large network of drainage channels, areas of reed
beds and river floodplain. In the north-west, south and east of the CEZ, over approximately
1000 km? where we had few CTs sited the forests are largely a monoculture of pine plantations (pre-
dominantly Pynus sylvestris) with poor undergrowth.

Large areas in the central part of the CEZ are relatively dry former agricultural land with pine
and birch reforestation and again we had few CTs in these habitats; there are few data relating to
lynx from such habitats. If lynx abundance depends on the prey abundance, and the later in turn de-
pends upon the richness of plant forage, it is likely that there could be a lower density of lynx in the
habitats in these unstudied areas.

The lowest estimations of the lynx in Europe range from 0.4 to 1.0 individuals/100 km? [Belotti
et al. 2015; Matyushkin & Vaisfeld 2003]. In order to avoid overestimation we assumed 3—7 lynx
represent the population of the remaining unstudied territories (680 km?). Therefore, we suggest that
at least 53—57 lynx could live in the CEZ territory.

193 log, (y)~02040.4310g, (x)
R’=0.34, p=0.008 .

FR,,, ind./100 TD

Fig. 8. Relationship between the difference (FRdelta =
FRa—FRip) on the frequency of records of identified
individuals (FRip).
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Our estimates (ca. 53—57 (potentially up to 68) individuals) are based on the data from studies
which were not designed for this purpose. In the Belarussian part of the exclusion zone up to 40 lynx
were recorded in the mid-2000s [Deryabina 2008]; compared to these data our estimates seem rea-
sonable. Large-scale, long-term lynx-oriented studies are necessary to provide better estimates for
the CEZ region. However, it is currently reasonable to state that the CEZ has become important for
the Eurasian lynx in Polissia region and plays a significant role in its recovery in this part of Europe.
The CEZ Eurasian lynx local population has become one of the most densely populated in Ukraine
[Shkvyria & Shevchenko 2009; Zhyla 2021]. Establishment, in 1986, of a de facto reservation of
2600 km? in Ukraine and 2170 km? in adjoining Belarus has created favourable conditions for lynx
recovery and demonstrates the conservation benefits that even unmanaged rewilding can achieve.

Acknowledgments

The study footage was obtained in the framework of several projects: UNEP-GEF project ‘Conserving, Enhancing
and Managing Carbon Stocks and Biodiversity in the Chernobyl Exclusion Zone’ (2012-2018); TREE project (2014—
2016, http://tree.ceh.ac.uk), funded by the United Kingdom Natural Environment Research Council, the Environment
Agency and Radioactive Waste Management Ltd.; and REDFIRE project (2016-2017, https://ceh.ac.uk/redfire),
funded by the United Kingdom Natural Environment Research Council. The authors are grateful to Eugene Gulya-
ichenko for the assistance during the fieldwork. Some camera traps, footage and field observations were kindly pro-

vided by Denis Vyshnevskyi (Chornobyl Radiation and Ecology Biosphere Reserve).

References

Barnett, C. L., S. Gashchak, C. Wells, E. Guliaichenko, M. D.
Wood, N. A. Beresford. 2022. Motion-activated camera trap
images of wildlife from the Red Forest, Chornobyl, Ukraine,
2016-2017. NERC EDS Environmental Information Data
Centre, [Dataset].

Belotti, E., N. Weder, L. Bufka, A. Kaldhusdal, H. Kiichenhoff,
[et al.] 2015. Patterns of Lynx predation at the interface be-
tween protected areas and multi-use landscapes in Central
Europe. PLoS ONE 10 (9): e0138139. CrossRef

Beresford, N. A., C. L. Barnett, S. Gashchak, V. Kashparov,
S. Kireev, [et al.]. 2021. Wildfires in the Chernobyl Exclu-
sion Zone — risks, consequences and management. /ntegrated
Environmental Assessment and Management, 17 (6): 1141—
1150. CrossRef

Bluzma, P. 2003. Lynx of Eurasia: Lithuania. /n: Ye. Matyush-
kin, M. Vaisfeld (eds). The Lynx. Regional Features of Ecol-
ogy, Use and Protection. Nauka, Moscow, 105-117. [In
Russian]

Deryabina, T. G. 2008. Distribution and number of the large
mammals (bison, bear, lynx, badger) included into the Red
Book of Belarus Republic in the territory of Paliessie State
Radiation and Ecology Reserve. In: G. V. Antsipov (ed.)
Faunal studies in Paliessie State Radiation and Ecology Re-
serve. Institute of Radiology, Homel, 19-35. [In Russian]

Deryabina, T. G., S. V. Kuchmel, L. L. Nagorskaya, T. G. Hin-
ton, J. C. Beasley, [et al.]. 2015. Long-term census data re-
veal abundant wildlife populations at Chernobyl. Current Bi-
ology, 25: R811-R826. CrossRef

Filla, M., J. Premier, N. Magg, C. Dupke, 1. Khorozyan, [et al.].
2017. Habitat selection by Eurasian lynx (Lynx lynx) is pri-
marily driven by avoidance of human activity during day and
prey availability during night. Ecology and Evolution, T (16):
6367-6381. CrossRef

Gaschak, S. P. 2008. About an experience of automatic photog-
raphy of wild animals in Chornobyl zone. /n: Zagorodniuk, L.
(ed.). Rare Theriofauna and Its Conservation. Luhansk, 28—
36. (Series: Proceedings of the Theriological School; Vol. 9).
[In Ukrainian]

Gashchak, S. P., Y. O. Gulyaichenko, N. A. Beresford, M. D.
Wood. 2016. Brown bear (Ursus arctos L.) in Chernobyl ex-
clusion zone. Proceedings of Theriological School, 14: 71—

84. CrossRef

Gashchak, S. P., Y. O. Gulyaichenko, N. A. Beresford, M. D.
Wood. 2017. European bison (Bison bonasus) in the Chor-
nobyl exclusion zone (Ukraine) and prospects for its revival.
Proceedings of Theriological School, 15: 58—66. CrossRef

Gashchak, S. P. 2018. Vertebrates of Chornobyl zone (Chorno-
byl radiation and ecological biosphere reserve) included into
Red list of Ukraine (2009). In: Problems of the Chornobyl
exclusion zone. Slavutych, 18: 5-54. [In Russian]

Gashchak, S., S. Paskevich. 2019. Przewalski’s horse (Equus
ferus przewalskii, Poljakov, 1881) in Chornobyl exclusion
zone 20 years after introduction: number, population struc-
ture and distribution. Theriologia Ukrainica, 19: 80-100.
CrossRef

Gashchak, S. P, D. O. Vyshnevsky, O. O. Zalisky. 2006. Ver-
tebrate Fauna of the Chornobyl Exclusion Zone (Ukraine).
Publishing House of ChTsPYaBRVR, Slavutych, 1-100. [In
Ukrainian]

Gashchak, S., S. Paskevych, E. Gulyaichenko, D. Vyshnevskyi,
C. L. Barnett, N. A. Beresford. 2022. Motion-activated cam-
era trap images of Eurasian Lynx in the Ukrainian Chornobyl
Exclusion Zone, 2013-2018. NERC EDS Environmental In-
formation Data Centre [Dataset] CrossRef

Dul'a, M., M. Bojda, D. B. H. Chabanne, P. Drengubiak, H.
Luboslav, [et al.]. 2021. Multi-seasonal systematic camera-
trapping reveals fluctuating densities and high turnover rates
of Carpathian lynx on the western edge of its native range.
Scientific Reports, 11: 9236. CrossRef

Heptner, V. G., N. P. Naumov. 1972. Mammals of the Soviet
Union. Volume 2, Issue 2. Carnivores (Hyenas and Cats).
Vysshaia Shkola, Moscow, 1-552. [In Russian]

Jedrzejewski, W., B. Jedrzejewska, H. Okarma, K. Schmidt, A.
N. Bunevich, L. Milkowsky. 1996. Population dynamics
(1869-1994), demography, and home ranges of the lynx in
Bialowieza Primeval Forest (Poland and Belarus). Ecogra-
phy, 19 (2): 122-138. CrossRef

Jédrzejewski, W., K. Schmidt, L. Milkowsky, B. Jédrzejewska,
H. Okarma. 1993. Foraging by lynx and its role in ungulate
mortality: the local (Bialowieza Forest) and the Palaearctic
viewpoints. Acta Theriologica, 38 (4): 385-403. CrossRef

Jedrzejewski, W., K. Schmidt, H. Okarma, R. Kowalczyk.


https://doi.org/10.1371/journal.pone.0138139
https://doi.org/10.1002/ieam.4424
https://doi.org/10.1016/J.CUB.2015.08.017
https://doi.org/10.1002/ece3.3204
http://doi.org/10.15407/ptt2016.14.071
http://doi.org/10.15407/ptt2017.15.058
http://doi.org/10.15407/pts2019.18.080
https://doi.org/10.5285/c099d04e-72e0-4ee9-ac72-11dc004ec1f6
https://doi.org/10.1038/s41598-021-88348-8
https://doi.org/10.1111/j.1600-0587.1996.tb00163.x
https://doi.org/10.4098/AT.arch.93-30

Estimating the population density of Eurasian lynx in the Ukrainian part of the Chornobyl exclusion zone ... 65

2002. Movement pattern and home range use by the Eurasian
lynx in Bialowieza Primeval Forest (Poland). Annales Zoo-
logici Fennici, 39: 29—-41.

Kirikov, S. V. 1960. Changes of Fauna in Natural Areas of the
USSR (in the 13th—19th centuries). Forestlands and Forest
Tundra. Publishing House of the USSR Academy of Scienc-
es, Moscow, 1-158. [In Russian]

Kozlo, P. G. 2003. Lynx of Eurasia: Byelorussia. /n: Ye. Ma-
tyushkin, M. Vaisfeld (eds). The Lynx. Regional Features of
Ecology, Use and Protection. Nauka, Moscow, 118-137. [In
Russian]

Kuchmel, S. V. 2008. Species composition of mammals of Or-
ders Insectivora, Lagomorphs, Carnivorans, Rodents and
Odd-toed Ungulate in Paliessie State Radiation and Ecology
Reserve. In: G. V. Antsipov (Ed.) Faunal studies in Paliessie
State Radiation and Ecology Reserve. RNIUP Institute of
Radiology, Homel, 38—64. [In Russian]

LIFE Lynx. Project (LIFE16 NAT/SI/000634, 01/07/2017 —
31/03/2024): Preventing the Extinction of the Dinaric-SE
Alpine Lynx Population Through Reinforcement and Long-
term Conservation. https://www.lifelynx.eu/biology/

Matyushkin, Ye. N., M. A. Vaisfeld. 2003. The Lynx. Regional
Features of Ecology, Use and Protection. Nauka, Moscow,
1-523. [In Russian]

Mayer, K., E. Belotti, L. Bufka, M. Heurich. 2012. Dietary pat-
terns of the Eurasian lynx (Lynx lynx) in the Bohemian for-
est. Saugetierkundliche Informationen, 8 (45): 447-453.

Naidenko, S.V. 2019. Reproduction Biology of Felids: Mecha-
nisms for Increase of the Reproduction Success. Association
of scientific issues KMK, Moscow, 1-192. [In Russian]

Marynych, A. M. et al. (eds). 1985. Nature of Ukrainian SSR.
Landscapes and Physical-Geographical Zoning. Naukova
Dumka, Kyiv, 1-224. [In Russian]

Okarma, H., W. Jédrzejewski, K. Schmidt, R. Kowalczyk, B.
Jédrzejewska. 1997. Predation of Eurasian lynx on roe deer
and red deer in Bialowieza Primeval Forest, Poland. Acta
Theriologica, 42 (2): 203—224. CrossRef

Podolski, I., E. Belotti, L. Bufka, H. Reulen, M. Heurich. 2013.
Seasonal and daily activity patterns of free-living Eurasian
lynx Lynx lynx in relation to availability of kills. Wildlife
Biology, 19 (1): 69-77. CrossRef

Rowcliffe, J. M., J. Field, S. T. Turvey, C. Carbone. 2008. Es-
timating animal density using camera traps without the need
for individual recognition. Journal of Applied Ecology, 45:
1228-1236. CrossRef

Savitsky, B. P., S. V. Kuchmel, L. D. Burko. 2005. Mammals of
Belarus. (Ed.) Savitsky, B. P. Publishing Center of Belarus
State University, Minsk, 1-319. [In Russian]

Sidorovich, V. E. 2006. Relationship between prey availability
and population dynamics of the Eurasian lynx and its diet in
northern Belarus. Acta Theriologica, 51: 265-274. CrossRef

Shkvyria, M. G., L. S. Shevchenko. 2009. Lynx. Lynx lynx. In:
1. A. Akimov (Ed.) The Red Data Book of Ukraine. Animals.
Hlobalkonsaltynh, Kyiv, 546. [In Ukrainian]

Schmidt, K. 1998. Maternal behaviour and juvenile dispersal in
the Eurasian lynx. Acta Theriologica, 43: 391-408. CrossRef

Schmidt, K. 2008. Behavioural and spatial adaptation of the
Eurasian lynx to a decline in prey availability. Acta Therio-
logica, 53: 1-16. CrossRef

Smith, R. K., N. V. Jennings, S. Harris. 2005. A quantitative
analysis of the abundance and demography of European
hares Lepus europaeus in relation to habitat type, intensity of
agriculture and climate. Mammal Review, 35 (1): 1-24.
CrossRef

Sokur, I. T. 1961. Historical Changes and Use of Mammals
Fauna in Ukraine. AS Ukr. SSR, Kyiv, 1-84. [In Ukrainian]

Weingarth, K., C. Heibl, F. Knauer, F. Zimmermann, L. Bufka,
M. Heurich. 2012. First estimation of Eurasian lynx (Lynx
lynx) abundance and density using digital cameras and cap-
ture—recapture techniques in a German national park. Animal
Biodiversity and Conservation, 35 (2): 197-207. CrossRef

Wood, M. D, N. A. Beresford. 2016. The wildlife of Cherno-
byl: 30 years without man. The Biologist, 63 (2): 16-19.
https://t.co/0IKjXLcif3

Zhyla, S. M. 2002. Bobcat in the Ukrainian Polissia: Population
status and distribution. Visnyk of Lviv University. Biology,
30: 61-64. [In Ukrainian]

Zimmermann, F., C. Breitenmoser-Wursten, U. Breitenmoser.
2007. Importance of dispersal for the expansion of a Eura-
sian lynx Lynx lynx population in a fragmented landscape.
Oryx, 41 (3): 358-368. CrossRef


https://www.lifelynx.eu/biology/
https://doi.org/10.4098/AT.arch.97-22
https://doi.org/10.2981/12-049
https://doi.org/10.1111/j.1365-2664.2008.01473.x
https://doi.org/10.1007/BF03192678
https://doi.org/10.4098/AT.arch.98-50
https://doi.org/10.1007/BF03194274
https://doi.org/10.1111/j.1365-2907.2005.00057.x
https://doi.org/10.32800/abc.2012.35.0197
https://t.co/0IKjXLcif3
https://doi.org/10.1017/S0030605307000712

Theriologia Ukrainica, 23: 66-77 (2022)
p-ISSN 2616-7379 « e-ISSN 2617-1120

DOI: 10.15407/TU2308

SD42100G

L]
s
£
]
1=
G
=}

Theriologicae

THE SIBERIAN FLYING SQUIRREL (PTEROMYS VOLANS) IN SOUTH
OF EASTERN EUROPE: DISTRIBUTION BOUNDARIES AND ITS CHANGES

Igor Zagorodniuk

Key words

flying squirrel, geographic range,
distribution boundaries, Eastern
Europe

doi

http://doi.org/10.15407/TU2308

Article info

submitted 05.05.2021
revised 27.01.2022
accepted 30.06.2022

Language

Ukrainian, English summary

Affiliations

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

Correspondence

Igor Zagorodniuk; National Mu-
seum of Natural History, NAS
Ukraine; 15 Bohdan Khmelnytsky
Street, Kyiv, 01030 Ukraine
e-mail: zoozag@ukr.net

orcid: 0000-0002-0523-133X

Abstract

Information on the former and current distribution of the Siberian flying squirrel on
the plains of Eastern Europe was analysed, with special attention to the south-
western segment of the species range, which in ancient times entered the territory
of Ukraine (in the sense of its modern borders). The study, as a starting point of
analysis, is based on the reports of researchers of the 18th and 19th centuries
(mainly J. Giildenstedt and D. Bagaliy), repeated in a number of later publications,
about the findings of the species in Sumy Oblast and its probably wider distribution
in Polissia, in the Forest Steppe, or even in Podillia. Detailed descriptions of all
former and modern records of the species with a cadastre of locations are given.
This cadastre covers the entire south-western segment of the area, including the
Dnipro and Volga basins. Information on finds of the species in the region is sum-
marized in two sets of data, before and after 1960; they are all marked on the re-
spective maps. The points of finds of the species are unevenly distributed, which
may indicate unequal availability of data from different regions. However, the
author believes that such unevenness is related to the peculiarities of the distribu-
tion of the species, since the absence of the species was shown for some of the
locations in the data-absence zones, despite its detailed searches, and the dynamics
of distribution limits were shown for some places. The south-western segment of
the range of the flying squirrel can be described as a continuous wedge, in which
the south-western border runs through the territory of Belarus along its north-
eastern borders and the corresponding parts of neighbouring countries, through
Polotsk, Baran, further along the border from the Russian Federation to Trub-
chevsk and further to the Bryansk Forest reserve, which is the southernmost loca-
tion of the species. The eastern border of this segment goes to the Volga, reaching
it in the area of Nizhny Novgorod, however, data indicate a large winding of the
range boundary in this part to the north, to Safonovo, Rzhev, Mozhaisk, Obninsk,
Pushchino and further to Ryazan. In Pushchino, the species is listed as an introduc-
er. This loop of geographic range may indicate the isolated status of the western
segment, from Berezina in the west to Desna in the east. It is assumed that this area
of the range was formed as a result of the recent (15—18 centuries) expansion of the
distribution limits of the species and their new reduction over the last 100 years
(19-20 centuries), with a rate of reduction of about 100—160 km per century. There
is a high the probability of finding the species in the north-east of Ukraine.
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oairyxa cudipcbka (Pteromys volans) na nisani Cxianoi €sponu:
MeKi OIMPEeHHs Ta iX 3MiHM

Irop 3aropoaniok

Pesrome. IIpoananizoBaHO BiIOMOCTI ITPO KOJIMIIHE i CydacHe IOIIMPEHHS MOJITYyXH CHOIPChKOI Ha pIBHHHAX
CxinHoi €Bpomy 3 0cOOIMBOIO YBAroko A0 MiBIEHHO-3aX1IHOTO CETMEHTY BHUAOBOTO apeally, IKUil y JaBHI 4acu
3aX0/MB Ha TEPUTOPi0 YKpaiHu (B po3yMiHHI cy4acHUX ii MexX). JlOCHiIKeHHS B SIKOCTI BUX1AHOI TOYKH aHAIi-
3y CIIMPaeThes HA MOBIJOMICHHs mocTinHukie 18—19 cr. (mepeaxno M. Tionmpaenmrrenr ta JI. Baramiif), mo-
BTOPEHI B HU3MI Mi3HIMINX BUAAHb, IPO 3HaXiAku BuAy Ha CyMIIMHI Ta HMOBIpPHO OUIBII IIMPOKE HOTO MOIIHU-
penns Ha [lomicci, B Jlicoctemy abo HaBith [logimni. HaBeneHo neranpHi onmucH BCiX AaBHIX 1 CydacHHX BKa3i-
BOK BUJTy 3 KaJIacTpOM MicIie3Haxo UkeHb. L{eif kagacTp cTocyeThes BChOTO MiBACHHO-3aX1THOTO CETMEHTY ape-
ary, BKIIFOYHO 3 OaceliHamu [lHinpa ta Bonru. BizoMocTi mpo 3Haxiqxu BHIy B peTioHi y3araibHEHO ABOMa Ma-
cuBaMu — 110 1960 p. i miciis; BCi BOHM MO3HAYEHI Ha BiAMOBIMHUX Manax. [IyHKTH 3HaxiIOK BUAY PO3MOAiICHI
HEepiBHOMIPHO, 1[0 MOXX€ CBITYUTH IIPO HEOIHAKOBY JOCTYIHICTh JAaHUX 3 pi3HUX perioHi. [Ipote, aBTOp BBa-
JKae, 10 Taka HEPIBHOMIPHICTh MOB’s3aHa 3 OCOOIMBOCTSIMU MOIIMPEHHS BUAY, OCKUIBKU IS YACTHHU MicCIIe3-
HaXOJDKEHb B 30HAX BiJICYTHOCTI JaHUX OyJIO MOKAa3aHO BiACYTHICTh BUAY, OMIPH HOTO AETalbHI MOIMIYKH, a A
OKpPEMHX MICIIb ITOKa3aHO TUHAMIKY MeX MomupeHHs. [[iB1eHHO-3aXiIHUI CETMEHT apeaiy NOJITyXH Moxe Oy-
TH OTIMCAHUH SIK CYLUIbHUIA KIIMH, B SIKOMY IMiBACHHO-3aXiJJHa MEXa MPOXOIUTH 10 Teputopii binopyci y3mosxk
il MiBHIYHO-CXiJJTHAX KOPJIOHIB Ta Bi/MOBITHUX YaCTHHAX CYMDKHHUX KpaiH, 4epe3 Ilomoubk, bapans, mam y3-
JIOBX KopaoHy 3 PO no TpyOueBcrka i maini 1o 3anoBinuuka bpsHcbkuii Jlic, sskuii € HaliBASHHIIINM Miclie-
3HAXO/PKeHHsIM Buay. CXilHa Meka IIbOro CerMeHTy npsimye 1o Bourn, csaratoun ii B paiioni Hmwkuaboro Hos-
ropoJy, MPOTe AaHi CBiAYaTh PO BEJUKHUH BUTHH MEXi apealy B il 4acTuHi Ha miBHIY, 10 Cadonosa, Pikesa,
Mosxkaiiceka, O0HiIHCBKA, [lymiiHo i mani Ha Psa3anp. B [lymino Bun BkazaHwmii gk iHTpoayneHT. g netis apea-
JIy MO’KE€ CBITYHUTH PO 130JIbOBAHUI CTATyC 3aXiTHOTO CErMEHTY, Bix bepesinu Ha 3axoni 1o JecHu Ha cxomi.
IIpumyckaerbes, mo 111 0671acTh apeary chopMyBaacs B pe3ysbTari HelaBHbOro (15—18 cT.) po3mmpeHHs Mex
MOUIMPEHHS BUAY 1 HOBOTO iX ckopoueHHs 3a octaHHi 100 pokiB (19-20 ct.), 3 TeMIIOM CKOpOYECHHS OIU3BKO
100—160 k™ 3a cromitTs. IcHye BicOKa HMOBIpHICTh BUSIBIICHHS BUJy Ha MIBHIYHOMY CXOMi YKpaiHH.

KntogoBi crmoBa: momryxa, reorpadiqauii apea, Mexi nommpenHs, Cxingga €Bporma.

Beryn

IIpakTuka TepioNoridyHUX AOCHiIKEHb B YKpaiHi y 4acTWHI, MOB’s3aHil 13 (ayHICTHKOIO Ta
apeasioriero, YIpOIOBXK JCCATHIIITE, @ HAATO MICHs cepil (yHIaMeHTaIbHHUX 3BeJIeHb PO cKian da-
yau [Korneev 1952; Tatarynov 1956; Sokur 1960] monsirana y aeraiizaiii 3HaHb 1 yTOUHEH1 CKJIaTy
JIOKAJIBHUX (DayH Ta MeX MOIIUPEHHS OKpeMHX BUAIB. Taki netanizanii Ta yTouHeHHS opManbHO i
He(hOpMATBHO BiNOBIAIN iesM He3MIHHOCTI Tepiodaynu. [pans I. Cokypa «IlcTopudHi 3MiHU Ta
BHKOPHCTaHHS (ayHH ccaBlliB Ykpainm» [Sokur 1961] samummiacs HEMOMIYEHON, K 1 Mpaii
C. Kipikosa, cepen HUX — «3MiHM TBapHHHOTO CBITY B mpupoaHux 30Hax CPCP (XII-XIX cT.)»
[Kirikov 1960] ta «IIpomMucIOBI TBapuHH, IPUPOJHE cepenoBuile Ta moauHay [Kirikov 1966]. A
3MiHH OYJIU 0 TOTO i HIIUTH MICIIS TOTO, 1 TeTep WAyTh, IO HE pa3 CTaBaJIO IPEIMETOM yBard i aB-
Topa [Zagorodniuk 2006, 2014, 2019]. Konumiaro HassBHICT 1 3HUKHEHHSI IKOT'OCh 3 BUIIB 3BUYAliHO
Ba)KKO OOTOBOpIOBATH 4epe3 Opak JnaHuX. Haaro me crocyeThbes 4yaciB HETaBHBOTO MHUHYIIOTO, SIKi
BHIIAJIAIOTH 3 IOJIS 30py ITAJCOHTOIOTIB, TIPOTE BXKE HETOCSDKHI JJIST HEOHTOJNIOTIB. PekoHCTpyKii
MOXXYTh OyTH YCIIITHUMH, SKIIO MO Oyia He MyXe JaBHbOK, BUJI € IPUMITHUM, a 9ac HOTOo iCHY-
BaHHS OXOIUJICHUH JIITOMUCHUME 200 HAYKOBUMH JKEpEIIaMHu.

Biiacue, Ha npomy moOymoBaHi muToBaHi gocmimkeHHs . Cokypa ta C. Kupukosa, momiOHi
MiAXOIM BUKOPHUCTAaB 1 aBTOp, 30KpeMa y aHali3i MHHYJIOrO MOMIMPEHHS B YKpaiHi CiHOCTaBIII
[Zagorodniuk 2016]. Tak camo 3araKoOBHM 3BipOM MHHYJIOTO € pocoMaxa, sIKy 3ramye M. JleBueHKo
[Levchenko 1882] 3 ommcoM ¢akTy Hamagy ObOTO XW)Kaka Ha BONiB Omu3pko 1860 p. («poki
20 Tomy») B «PagoMHIUIBCEKOMY TIOBIT», 1m0 Ha JKuromupuiuai. Bimomocti po pocomaxy Ha Ka-
niBmHiI HaBoauTh K. Keccnep [Kessler 1872; nur. 3a: Sokur 1961].
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Opnnouacho 1. Cokyp 3ranye BkasziBKy momiTyxu Aiiss CyMOIMHM 3a JIITOMMCHUMH JDKEpelaMu
II mon. XVII ct. [Sokur 1961]. B ornsai icropuunux BimoMocteil npo ¢ayny Pociiicbkoi immepii
E. 3amucnoBcekuii nutye I'tonmpaeHmrenta: «OdeHs BbposTHO, uTo NeTydas Obyika, HaspiBacMas
WHaYe JIETATOI0 WIIH MOJIETYyX010, Pteromys volans, Taxke BOAUIACH MPEXK/E Bb HALINXD T'yOEPHIIXD
(ITogonbckoit, Bonbrackol, KieBckoi, YepHuroBckoi, [TontaBckoit)» [Zamyslovsky 1884: 255-
256], Te came, alie 3 MEHIIIOKO JeTamizallito, Bkazye Kecciep [Kessler 1851: 40]. ¥V 300moriyHux KO-
JIGKIIsIX el BUJ 3 TepeHiB YKpaiHU TakoX HE BIJOMHM, HI B Cy4aCHHX MeEXaX, HI B KOJIMIIHIX
O1IIbII IIMPOKUX, BKIIOUHO 3 BpsHiuHo0, ['oMenbirHo0 Ta BopoHbKYMHOIO.

AHamizy # peKOHCTPYKIII KOJHUIIHEOTO IMOUIMPEHHS IIbOTO YHIKAIBEHOTO BUIY JEHIPOMITEHIX
IPU3YHIB 1 IPUCBSYEHO aBTOPCHKY PO3BiAKY!.

IcTopuyHi BizoMocTi Ta 3ragku Ajsl TepeHiB YKpaiHu

€IMHOIO ICTOPUYHOIO JOBIJKOIO PO BUA B YKpaiHi € cruciuii Hapuc B MoHOTpadii 1. Cokypa
[Sokur 1961] 3 mocunanusm Ha Jl. Baramis [Bagaliy 1887], sikuil TyT HaBeneHO y MOBHOMY 0OCs3i.
@dakTu4HO 11 Bes iH(opManis, 110 iCHye Ha ChOTO/IHI CTOCOBHO YKpaiHu:

«Jletroua Giika — Pteromys volans. Jletroua Ginka (JieTsira) nmomupeHa B jicoBux obnactsax IliBHIYHOT
€Bponu, Cubipy, ITiBHiuynoi Monrouii i [liBHiunoro Kuraro. Ha Tepuropii Ykpainu B Haml uac He XUBe.
BukonHux 3aiuInKiB il TakoK HE 3HalaeHO. €IMHUM JTOKa30M ICHYBaHHS JICTATH Ha YKpaiHi B MHHYJII
yacu € TBepukeHHs JI. baramis (1887), skumii mocunaBcs Ha «XpOHOJIOro-reorpa)uyeckoe ONUCAHUE
Cnob6opcko-Ykpaunckoii ryoepuun 1767—1777 rr.», B skomy s zicie Cymcvkozo komicapemsa (Kypcus
miti — I 3.) 3a3HavaeThCs B UUCHI 1HIIKX 3BIpiB 1 jJeTioua Oinka. B Hami yacu neTroua Oifika 3ycTpiuaeTh-
cs B IIGHTpalbHUX paiioHax binmopycii, a 30BciM HenaBHO i Bimmivanu y BpsHcbkiit, OpioBcekiii, Moc-
KOBCBKiif Ta iHmmx cymixuux obnactsax (OrapoB 1940)2. 11i1koM MOKIMBO, 10 BOHA iCHyBana B HE/aB-
HBOMY MHHYJIOMY 1 Ha TepHTOpIi MIBHIYHUX paiioHiB ykpaiHchkoro Ilomiccs. Hemae cymHIBY, 110 OCHOB-
HOIO IIPUYMHOIO ii 3HUKHEHHS Ha YKpaiHi € 3MeHIIeHHs JIicoBUX TepuTopiil. KpiM Toro, B Mexxax ykpaiH-
cekoro TTomices mpoxoania miBicHHA Mexa i apeaily, TOMy He3HauHE TOTipIIaHHS YMOB iCHYBaHHS BH-
KJIMKAJIO TIOBHE 3HUKHEHHS 1i€T Oi1Km.» (c. 18).

BaxumBo yrounuth: «CyMchKe KoMicapcTBo» — Iie ojHe 3 5 komicapctB (Cymcbke, binominb-
coke, Jlebenuucrke, Mexupinbke, Muponiiscbke) y ckiaai CyMchbKOi MPOBIHITT, 110 BXOAMIA JO
ckiany Ciobincekoi YkpaiHchkoi TyoepHil (icHyBayia y 1765—-1780 pp.). ToOTo 11e mpudau3Ho Ta
cama TepuTopid, 1o i Tepuropis cydyacHoro CyMchbKoro paiioHy. Bizomo, 110 HACTYMHHMK MPOBiH-
uii — Cymcbkuil noit (ctBopenuit y 1870 p. y cknami XapkiBcbkoi ry0.) maB muromty 290,5 Tuc.
JIeCsITHH, a Jicu 3aiimanu 40,0 Trc. aecsThH, 1 OiTbINa iX YacTHHA Oylia 30cepe/KeHa Ha Oeperax p.
ITcen®. To6TO, MOBAa Mae HTH MPO TPUPIUKOBI JIiCH, 110 XapaKTEPHO s BUIY (COCHOBI Jlick 3 I0Mi-
Kot ocukm). Jmutpo baraniii [Bagaliy 1887: 8] nocniBao numie take (puc. 1):

»s Xapok. rommcapersh mo abcaws scrphbuaamcs Boaxe, sailner, Au-
ki Roabl, a mBcramm, xota m phako, weapbAm, JECEHLI W RYHELB;
®b OabmanCROMB—MeABBAn, BoakW, salinpi, amcwnsl, Gbakm, AmKia Puc. 1. Oparvent omucy
KO03Bl, rOPHOCTAR; BB CYMCKOME—BOAKH, JHCHLSI, saliybl, ABKiA Kogel, Daymu Cymcbioro kowmicap-
Zerywin Gbigkm ® pB ResmaumreasHows wncab weapbaw, ropmocram, 00 Y A. Baranis [Bagaliy

) 1887] 3i 3ragkoro HoJTYX
KYHRUSI, 2 BGJHSH BOAL BHIADBI; BB M3IOMCKOMT —MeABEAN, BOJRH, NH- («reTyuis Ghcn).

Fig. 1. A fragment of the description of the fauna of the Sumy Commissariat by D. Bagaliy [1887] with the mention
of the politukha ("flying squirrels").

! [le#t ornsn 3aayMaHo i B YOPHETII HAMMCAHO JaBHO, @ CTUMYJIOM JI0 MOTO 3aBEPIIEHHS CTAIIM MPOTIO3HIIi KOJIETH
J. Kurhinen mo1o miaroToBku 3araibHOTO CIUIEHOTO OTJISIY, MPOTE IS i/esl 3racia He 3 iHimiatuBu aBropa. HoBum
MOIITOBXOM CTajla Cepis YHIKaJbHUX 3HAXiJOK i e()eKTHUX ONKCIB BUAY Ha MiBHIYHOMY cxoai binmopyci, mo 3xiiicHe-
HO B PaMKaX MPOEKTY «CYMeprpu3yHy». Moro miacyMKn MpeacTaBieHo y MonepeaHs50My TOMI, i aBTOp MaB Hamip He
TINBKY 3alPONOHYBATH TaKy MyOJiKaiito i OyTH ii penakropom, aie it aaTu i npiopurer.

2 Moga nipo 4-if Tom Bunanus «3sepu Bocrounoit Esponbl u Ceseproit Azun» [Ognev 1940].

3 Bikinenis 3 nocunannam Ha Hapuc «CyMbl» B eHLukiIonenii Bpoksaysa ta E¢pona (1890-1907, Tom 82).
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Bci moganpii BiioMi y HAYKOBUX 3BEICHHSX 3raJIKU TPO IeH BU y3aralbHEHO B OTJISIIII TAKCO-
HOMii HEMUIIOBUANX TPHU3YHIB, BKIOYHO 3 BHJAMH, IO BiIOMi «3a JITONMCHUMH JDKEpPEIaMU UM
JIaBHIMH yOikarismm» [3aropoartok 2009]. 3a UM OryisiioM Ma€eMo Jiiie Hadip Ha3B BUAY (BCi
Taki my6sikanii 6ynm Oe3 BKaziBOK Ha (PaKTHYHI 3HAXIKH):

«Pteromys volans (Linnaeus, 1758) — nersra 3Buvaiina. [...] HaykoBi HazBu: Sciuropterus russicus
Tiedem. (Llapnemansn, 1927], Pteromys volans (Coxyp, 1961; MapkeBuu, Tarapko, 1983; 3aropoaHiok,
1998, 1999, 2004; Lapuk Ta in., 2003). Ykpainceki Hasu: nomiryxa (Illapnemans, 1927; Xapcokwuid,
1938), nertoua Oinka (Cokyp, 1961), nersira 3Buuaiina, noieryxa (MapkeBuu, Tarapko, 1983), nersra
3BHyaitHa (3aropoaHiok, 1999, 2004; Iapuk Ta iH., 2003).» [3aropoaxtok, 2009].

Hapani Oyno yroyHeHO ykpaiHCbKY Ha3By pOJY 3 IO3HAUEHHSIM OiHOMEHY SIK «IOJiTyXa CUOIpChKa»
[Zagorodniuk & Emelyanov 2012], a HoMeH «J1iTsra, abo jeTsra» 3aaumeHo 3a pojgoM Glaucomys.

Omxe, Bun Bimomwmii B Ykpaini nmme s CyMIIMHA 1 JIMINE 3a JIITONMACHUMH JDKEpeIaMu
II momoBuam X VIII cT. [Sokur 1961]. Y BuUKOMHOMY cTaHi 3 Miclle3HAXO/KEHb B YKpaiHi Pteromys
HesigoMi [Rekovets 1994]. B ornsanax ccasuiB YepniriBumau [Charlemagne 1936], cymixnoi 3 Cy-
MIITMHOIO Ta 3raJlaHO0 Jalli BbpsiHIMHOI0, BUI He BKa3aHo. By Mae mmpokuii apeai i qudepeHtri-
roBaHMi Ha cepiro miaBuaiB [Gromov & Erbaeva 1995]. CximHoeBpoIeHChKI MOMYyAIIl BiTHOCITD
no dopmu Pteromys volans ognevi Stroganov, 1936; Tumnu gkoi moxoasaTh 3 OKoil. 03. IleHo Oins
BHTOKY p. Boura B «3aximgniit 00i1.» (= OcramkoBcbkuid p-H TBepchkoi 00i1.) [Stroganov 1936].

Orusa 3Haxinok HA MOPYOixKi

Ha nmouatky XX ct. Oyiv 3rajike JIviIe 3a MexaMmu YKpainu, 30kpeMa B bijopyci, Ha bpsHmuHi
ta OpnosuuHi [Ognev 1940]. Homo Bbinopyci moxmamuuii ornsa mpexactaBieHo y I CeprkaHiHa
[Serzhanin 1961: 145-146]. Lleit nocnigHuK mojaae (3 MOCHUIAHHSIMU Ha JDKEpeErna) BIJOMOCTI Hpo
3HAX1JKH BUIY B PI3HHX YacTHHAX bimopyci 1 B pi3Hi yacu. Cepen HUX NaBHI 3HaXigKd B MOTHIILOB-
ChbKili Ty0., Ha bepesuni Ta 6ins bopucosa, a Takox BkaziBku O. HikoIbcbKOTO Ha HasBHICTh I[LOTO
Buay Ha [Tomicei [Nikolsky 1899]%. 3okpema, 3a O. HikONbCbKHM, €IMHOI0 BiZIOMOIO 3HAXIIKOK JUIs
[Mouices, € onucanuit b. JIn6oschkuMm (1877) dhakt, mo «m. BankoBud jonpaBuB 10 BapriaBcbkoro
MY3€I0 €K3eMIUIIp MOMiTyxH, BOMTOI B okonuipsix bopucosa MiHcekoi ry6.» [Nikolsky 1899: 19].
ToOTo, MOBa Hi1IJ1a PO paiioH, BiJ/IaNeHnit Ha IBHIYHUHN cXifl Bil MiHCBKa.

V¥ srapanomy ormnsiai 1. CepkaHiHa cepes JaBHIX 3rajlok BaKIIUBOIO € iHpopMallis mpo Te, 110
BUJ] CTaB PiAKICHUM IIle Ha MOYaTKy XX CT. 1 BKe TOJi, MOYMHaIouu 3 mpaups A. @emommaa 1928—
1929 pp., OyB Bimomuii JInIIe Ha MiBHIYHOMY cxoji bimopyci, y Mexax Bitebchkoi Ta MOTHIIEOBCH-
Kol obmacreii. 3aramoM Ha gac orsany 1. Ceprkanina Oymo BimoMo 6nm3bko 15 BKa3iBOK, BCIX iX y3a-
raJlbHEHO Jalli y BIAMOBIAHUX po3Ainax. ¥ cydacHHUX (ayHICTHUHHUX OTJIsAax mojIo ccasiiB binopy-
¢l BUJI BKa3yIOTh JIIIe Juis niBHOY1 binopyci [Savitsky et al. 2005].

[Momo 3Haxigok Ha bpsaiuai Ta OpnoBimHI BigoMo HacTymnHe (3a: [Ognev 1940: 296]):

«OpnoBcbka ryd., Kapauecpkuii noity», 3 mocwiannuam Ha «Kecciep 1858» ta «C. H. T'opbaues 1925».
3naxigka Keccnepa — 1 eks. 3 Il monoBunu x)oBTHS 1851 p.; nocunanus Ha I'opbauea (ITpupoga Op-
JIOBCKOTO Kpast 1925, ¢. 452) crocyeTrhest Toro x KapaueBcbkoro mosity, ane 1856 p. (Tymika B kabiHeTi,
HalimMoBipHime 3 kosiekuiit A. C. TapaukoBa); HuHI e bpsHchKka 06nacTs.

demma (Pteromys wvolans IL.).

B, npewuee spena serpbuamach vb Xvoftnnixs abcaxs  Puc. 2. Onue nonityxu («ietsiruy) y mpai
Hoatens, Temepn e cocTaBIAETh TAMT pbiakoers. Ilo O. Hixomscrkoro [Nikolsky 1899].
caopann JImGosekaro 1), r. Baukosnuas pocrasmrs 5b Bap- Fig. 2. Description of the politukha ("letia-
masckifi mysefl sksemmuapb aersrn, vomroft BB okpeeriio-  ga" = flying squirrels) in work by O. Nikol-
craxs Bopucona Mumek, ryd. sky [1899].

4 Lls mpaus Ba)KKOJOCTYIIHA. i1 nasea Taka: «KuBoTHBII mupb [lonbebs», a TekeT onmyOIiKOBaHO SK JOAATOK IO
«QOuepry pabom 3anaonoil sxcneduyuu no ocyuienuro 6oarom (1873—1898). Munucrepctso 3emnenbiaus u roc. umy-
mectBb. CI16, 217-284.» [aBTOp OTpHMaB BinOuTOK 31 cropinkamu Ne 1-70, Bin A. CaBapuna].
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Konera E. Cutnukosa [Sitnikova 2004] nae getaibHUN OrIsi 3HaXinoK Ha bpsHIMHI (3ragyto-
YM YaCTKOBO 1 CyMIXHI TepHUTOpil) Ta KapTy 3 PO3AUIBHUM IO3HaUCHHAM cTapux (1o 1950) Ta HOBI-
mMX 3Haxinox (pasom Omuspko 10). Omuc BimomocTel mon0 Bpsaummay y Hel Takuii:

«Po3noecrooxncennsn y Bpancokiii o6racmi. B o6nacti noiityxy Ha miBIeHHOMY KOpJoHi apeany B XIX
cT. BiMivyeHo B Jicax Kapauischkoro p-Hy [[opbaues 1925]. Ha mouatky XX cr. 3yctpivanacs y CeH-
cekoMy, binobepesskomy Ta Kapaunssko-KpuniBcskomy sicHunrBax (bpsiHCbKuil p-H), B AKYJIHIBKINA Ta
KnitHsHcbkiit nicoBux navax (KinitHsacbku#t p-H) [FOprencon 1931; I'pase 1933; Menanaep et al. 1935;
Menanzep, 1938]. ¥ 1980-1i pp. monityxy 3adikcoBano B JATbKiBCbKOMY p-Hi, @ TaKOX Y MiBHIYHIN Ta
MiBHIYHO-CXiHINA YacTHHI BpsHchkoro p-ny [JIaBpoB 1983]. B3umky 2002 p. 3HalACHO IYIUIO, SIKE BHKO-
PHUCTOBYETHCS TOJIITYXOI0, Ha JiBoMy Oepesi p. [ecna y mapky «ConoB'i» (M. bpsiaersk) [Lymuk, oco6.
noBia.]. Baitky 2003 p. Ha Teputopii 3anoBignuka «bpsHcbKuit nicy (Cy3eMChbKHI p-H) BUSBJICHO 1B
KWL ZyIUIa, sIKi, OYEBHUIHO, BUKOPHCTOBYIOTHCS came noliTyxoro (CuTHHKOBa, HeomyOu1. nani). Ha cymi-
JKHIHM TepuTopii Ha movaTky XX CT. MoJiTyXa 3ycTpivyanacs y Jyicax PocnaBnbchkoro (CMmoneHchka 00I1.)
ta Cyxununpkoro p-HiB (Kamysbka 0611.) [I'paBe 1933]. Huni y CMoneHChKii 00JI. MEIIKae y MiBHIYHUX
p-Hax [Kpacnas kaura Cmosnenckoit oos. 1997]. V Binopycii 3yctpivaerbes y BireOcbkiit Ta MOTHIbOB-
CBKilt 0011., ane myxe pinko [Cepxanun 1961]».

Haii0inpumit «Ban» nopitomieHs (0e3 myOiikanii y HayKOBUX BUJAHHSX) CTABCSI CTOCOBHO pe-
ecTpaliil momityx (oromacTkaMy B KilnbKoX paifoHax BiteOcwkoi obmacti [Kitel & Abramchuk
2017]. B ormsazi, po3minenomy B IHTepHeT-BUuaanHi «®ayHa benapycn», aBTopaMu 3rajjaHo KiJibKa
JABHIIIMX 3HAXiMOK, cepel HUX «I'OH, B KOTOPOM Yy4acTBOBaIO 5 JeTAr, Habmoaanu B [laneMuH-
ckoM JnecHuuectBe ['opomokckoro ynecxo3a aueM 19 mapta 1972 r.» ta «B Cypaxckom u Opiias-
CKOM JIECX03aX 3aHSTBIE JICTATaMH IyIUla Yallle BCEro pacloiarainuch B OCHHAX, pexe — B Oepesax
1 onbXxax Ha BeicoTe oT 0,8 o 16 M (vame 6—10)», 6e3 matu [Kitel & Abramchuk 2017].

«B benapycu B 19 B. neTsira BcTpeyanach Bo MHOTHX MecTax. B 1920—40 rr. oHa Oblila OTMEYEHa TOJIBKO
B ButeOckoii 1 MoruieBckoil 00acTsx, a B HACTOsAIICE BPEMsI COXPaHHUIIACh, BUIUMO, JIHIIb B BOCTOY-
HBIX paiioHax BureGckoit obmactu. B 1960-98 rr. cooluienns o BCTpedax JeTsaru nocrynanu u3 [opo-
JoKckoro, BureOckoro, JIno3neHnckoro, Opiianckoro, a Takxke Ilonorkoro u PocCOHCKOTO pailOHOB.
Jlo HacTosIIero BpeMEeHH BCTPEUYallaCh TOJILKO Ha CEBEPO-BOCTOKE peciyOauKy B JINO3HEHCKOM paiioHe»,
a mami: «B 2016 r. 6su11 00HAPYXKEHBI eIl 0OUTaHUS JIETST, a B arpelie 2017 opuuronoru [I. Kurens u
A. AGpaMuyK, B X0Ji€ SKCIEIULMN U3YUYEHHs PEAKUX BUAOB (hayHbI U (UIOpHl OOHAPYXKUIN HE MEHee §
MecT OOHMTaHUsI JIeTSTH B ['OpOIOKCKOM p-He M cyMenu cdoTorpadupoBaTh 3Bepbka. Beero 3a HECKOIbKO
nHel B ['oposiokckoM u ButeOckoM p-Hax ObuIO BbIsIBICHO Ooisiee 30 MecT OOMTaHHUS JIETSITH, YTO TO3BO-
JISIeT TPEAIIONIOKHUTE 0 O0JIee MaCCOBOM €€ PaclpOCTPAHEHUH, YeM CUUTAJIOCh paHee.»

3romom, Ha moyatky 2020 p. THMH CaMUMH JTOCIITHAKAMH ITOB1IOMIICHO, IO MiCIlb BUSIBIICHHS
Bxe 80, BCi B ABOX 3rajaHux Jjicrocmax — lopogokcekoMy Ta CypakchKoMy (BiZOMOCTI Bix
A. AGpamuyka Ha BeOcaiiti areHTcTBa «HoBocTn benapycn» 3a 24.01.2020 (https:/bit.ly/2SvGjlL).
Ls icTopis 3acBimumia, MO BHJ MOXKE ACCATHIITTAMU 3aJTHINATHCS HEBIMOMUM (DaxiBIIM 1 HaBIiTh
JIICHHKaM, IONIPH HOTO MOLIMPEHICTh, Yepe3 MPUXOBAHUN CIOCIO KUTTS. 3a HANOIATaHHSIM aBTOpa
LBOTO OTJIMY, OUTOPYCHKI KOJIETH MiArOTYBAJIM MOBHOIIHHY CTATTIO MPO MOIIWPEHHS, OCOOJIMBOCTI
€KOJIOTIi Ta TIOTPeOH 1 3aX0/JM 3 OXOPOHU ILOTO PIIKICHOTO BHAY B bilopyci, Ky OmyOJiKOBaHO Y
noriepenaboMy ToMi Theriologia Ukrainica [Abramchuk 2021]. Lle cTamo BaroMuM BHECKOM Y TIi-
3HAHHS NOIIMPEHHS W €KOJIOTiT BUIY Ha 3aXO0JIi HOTO apeaiy.

Cxignime bpsHmuaN Ta CMONEHIIMHT BUJ €, alle He BCIOJH, apeall TyT He cyliibHui. Ha He-
yopHO3eM'i 1 Ha BopoHixuuHi ioro He BiamiueHo B orisimi bapabama-Hikipoposa [Barabash-
Nikiforov 1958] (xo4a pocomaxy Tam HaBeneHo). He HaBomsaTh Bua i B 000X BupaHHiIX «UepBoHOI
kuaurn Kamy3ekoi oomacti» [Alekseev 2006; Aleksandrov et al. 2017].

ITiBHiuHiIIe, B OaceitHi piku MockBa B € OiIbln 3BUYaiHUM. TyT BiH J00pe BiIOMHUIA 32 3Ha-
XiTKaM#l B IITYYHHUX THI3OIBISAX B paiioHi Gioctanmii MY, 3okpema, mpotsrom 2010-2011 pp.
[Avilova & Eremkin 2013]. SIk Bizomo, miz 3BEHUTOPOJIOM iCHY€E MOMYJIALis, yTBOPEHA 0COOMHAMH,
3aBe3eHNMH 3 Jlanekoro cxoy Ha 3BEHHTOPOJICHKY O10CTAHIIIO, 1 1 TOMYJIAIS PO3CENAETHCS, 110

3 LugpoBi NOCKHIIAHHS Ha IKEPENA, TIOAAH] B OPUTiHAI, TYT 3MIHEHO Ha MPSMI.
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HiATBEP/DKYIOTh MaTepiald T'€HETUYHOro TEeCTyBaHHs 3paskiB 3 Tpoiubka, 3mo0ytux 2010 p.
[Babenko & Mescherskiy 20165]. llle niBHiuHilIe, Ha MOCKOBIIHMHI, BUJ B3arai J€MOHCTPY€ 3/1aT-
HOCTI JI0 JIOKaJhbHHX ekcmaHciii [Babenko & Mescherskiy 2016a]. A na niBani o6nacti (B 6ik Tymn),
Ha Oui, Buj BigMiueHuit B IIpuokcbko-TepacHOMY 3amoBiIHUKY, LIONpPaBAa, JIUIIE pa3, ajne Hello-
naBHO, 2018 poky [Khliap & Albov 2019]. Hdani Ha cxin, y Psa3anchbkiii obnacTi, BUJ € B CIIUCKaX
(hbayHu 1 BHECeHHI 710 YepBOHUX crucKiB (pimeHHs 2010 p. mpo kareropiro «1 — i 3arpo3010 3HH-
kHeHHs»)®. TyT BUJ BiIOMUH y miBHIYHIN yacTHM MenepchKoi HU30BHHH, JIe IPOXOJUTH MiBJICHHA
Mexa apeajy 1 BiIoMo TpH 3HaXiJku, BiaMmiueHi Ha Mami [Onufrenya 2011].

Inma cnpaBa — MiBHIYHO-3aXiIHUM KyT BUIOBOro apeany. TyT BuUJ MOIMpEeHU Ha TaTrOBUX
«mepemuiikax» Ha NpoMiKKy Mix bantidicekum 1 bimum mopsimu [Kurhinen ef al. 2011; Belkin
2012]. Jlo uporo cerMeHTy apeaiy TsDKi€ W HEIIOJaBHO ONMHCaHa TOMYJIAIis MOMITYXH 3 MiBHIYHO-
3axigHoil yacTuHM binopyci [Abramchuk 2021].

KanacTp 3naxinok
[Jani nokazano Ha mamnax (puc. 3—4).

/Jlaeni 3anucu (0o 1960): binopyce ma Yxpaina

IliBaiuHo-cxinHa bimopycs. * BireGcbka o6, BireOckkuii okpyr, 4 nicHunTBa: PyaHsHCBKe [moc-
TaBJIeHO TOUKY Ha «PymHs» Bitebchkoro paiiony], CremanoBuuchbke [€ «CTenmanoBu4Ym» B [ OpOJOKCHKO-
My paiioni], OctpoBcbke [Cypaxcwbkuii microcm, c. OctpoBcbkuii (Kypuno)], JliosneHncbke [JIi03HO]
(Serzhanin 1961, HeoqHO3HAUHE WHMT., ane, HMOBIpHO, nUT. 3a: Pemomma 1929); « Bitebchka 0011., 6e3
neraneit («B benopyccun Berpeuaercss B Buredckoit ... 061., HO odeHb penka» [Sitnikova 2004, 3a:
Serzhanin 1961]». «OTcTpenuBaeTcss OXOTHUKAMH TOJILKO B BuTeOCKON 007aCTH 10 HECKOJIBKO JECATKOB
exxerogHo» [Serzhanin 1961, 6e3 mocuianp Ha Opur. AaHi| [Ha Marii He BigMiueHo]; * MorunboBcbka 001.,
6e3 neraineii («B konne 17 B. OHa JOBOJILHO YacTO BCTpeyanach B Jiecax MoruieBckoi 001.» [Serzhanin
1961, 3a A. Meiiep, 1900-1901], MorunboBchka 00i., 6e3 aeranel («Bcrpedaercs B ... MOruieBckoit
00:1., HO oueHb peakay [Sitnikova 2004, 3a nanumu 3: Cepxanun 1961]; « MorunboBcbka o0, 0e3 rera-
neil («coXpaHuiach B HEOOJIBIIOM KOJIMYECTBE B ... MoruieBckoil o0i.») [Serzhanin 1961, 3a nanumu
®demzrommaa, 1929]; ¢ MorunboBcbka 0011, bemunudcbke nicHuuTBo [benuuunui] («B MoruiaeBckom
OKpyre ToOKazaHa TOJBKO s benbiHMYckoro secHuyectBay) [Serzhanin 1961, iimoBipHO, 3a naHumu
®denzrommna, 1928 abo 1929]; » MormwiboBebka 00i1., [Opriancekuii sicroci], [desino], JleBiHCbKe ic-
HHULTBO («IeTAra peJKo BcTpedyaercs B JIeBUHCKOM JiecHH4YecTBe; 3uMoi 1929 r. oHa Oblna HaiigeHa [Tam
ke?] B onbxoBoM Aymuiey [Serzhanin 1961, 3 mocunanusm Ha @enzromunna, 1928 ta 1929].

Mincpka Ta CyMmchka oOmnacti. «Ilomices, Oe3 nmeramel, sik «BcTpedanach B Jyiecax Ilomechs»)
[Serzhanin 1961, 3 nocunannsm Ha Hikonbcpkoro]; Hikonabecbkuil 1ae TO4HO — «M. Bopuciy, 3Haxinka
mo 1877 p. [Nikolsky 1899]; « Mincwka 00:1., BoprcoBchbkuii paiioH, M. BoprucoB, OKOIUIS («JIETATY Of-
HOro pa3y 3100yTo») [Serzhanin 1961, 3a: Ornes 1940 Ta TauanoBckuii 1887]; Te came npo boprcos —
MOJKJIMBO, 1I€ TAKOXK Mpo 3pa3ok TauanoBcbkoro [Serzhanin 1961, 3a: [IlautaukoB 1913]; ¢ «bepesunay,
3100yT0 3 0coOMHY; HMOBiIpHO, MaTepianu KiHus 19 cr. («B paiione bepesunsl» [B Binopyci Taky Ha3By
MaroTh TPHU PiuKH, 110 € nputokamu [uinpa, [TiBniunoi [pinu i Himana) [Serzhanin 1961, 3a: A. Banen-
kuit 1884]. SIxmo bepesuna — ue JlHinpoBa npuroka (110 HaiiMOBIipHile), TO MOBa Ma€ HTH 1po bopu-
COB (I¥B. MoOTepeHiH 3amuc) abo BCio AUISHKY Mik bopucor (MiHckka 0611.) Ta bo6pyiicbk (MOruiboB-
cbka 0011.); * Cymcbka 001., Cymu («CyMcbke KoMicapcTBo, Jicn») [Bagaliy 1887; Sokur 1961].

Jaeni 3anucu (0o 1960): Pociiiceka @edepayin

CMoneHCchKHI cerMeHT.* CMoneHchka 00i1., PocnaBibehkuiil p-H, mo4. XX cT. («BcTpeyanach B Jjie-
cax PocnaBnbckoro p-Ha, Cmonenckas o6:i.») [Sitnikova 2004, 3a: Grave 1933]; « Cmonencbka o0,
Benbckoe, €npHs, eminoB (panime «Ilopeuse») («Kpome 600pa, ... BOIUINCE ... HBIHE YK€ JOBOJBHO
peIKHe ... TPBI3YHBI; OHH M Teleph elle mnomnanaiTcs B benbckoM, [Topeuckom n EnpHUHCKOM ye3nax:
oenku-nersaru (Pteromys volans)») [Dobrovolskiy 1916];

¢ «IlocranoBneHrneM MHUHMCTEPCTBA IPUPOIONIONIL30BAHMS U SKOJIOTHH Psasanckoil obnactu ot 2 ¢espans 2010 .
Ne 1 yTBepkIeH nepedeHb 00BbEKTOB KHUBOTHOTO U PACTUTEILHOTO MHUpa, 3aHeceHHbIX B KpacHyto kuury Pszanckoit
obmactu.» (online: https://www.rzn.info/articles/38697.html)
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bpsuchkuii cermeHrt. * bpsHcbka 001, KapadyeBchkuii paiion (M. Kapaues), («OpioBceka ry0., Kapa-
yeBchbkuid TOBIT» [Ognev 1940], 3 mocun. Ha «Keccaep 1858» (3Haximka 1851 p.) i «C. H. T'opbaues
1925» (3naxinka 1856 p.); * bpsHcbka o6i1., BpsHcbkuii p-H, CBeHb (CBeHb-LlenTpanbHa), («CBeHCKOE
necHu4ecTBO bpsHckoit 00:1.») [Sitnikova 2004, 3a npausimu 1931-1938 pp.]; « Bpsuceka 06:., bini bepe-
TH, cenuile mianopsakoBane PokiHcbkoMy paiiony M. bpsiHcbk («benobepexkckoe ecHudecTBo bpsiH-
ckoit 061.») [Sitnikova 2004, 3a npausmu 1931-1938 pp.]; » Kapaumwk (Mmikpopaiion), Bpsucbk («Kapa-
ymkcko-KpbutoBckoe iecHn4ecTBo, bpsiHckuit p-u» [Sitnikova 2004, 3a nparsimu 1931-1938 pp.]; HuHI
«Y4eOHO-OIBITHEIN JIECX03 3aKPEIUIeH 3a BpSHCKUM JIECOXO3AHCTBEHHBIM MHCTHTYTOM» ; * BpsHCBKa
00:1., KnetHsHCbKMiA p-H, AKynuui («AKynndckas JiecHas aava, KietHsackuil p-u») [Sitnikova 2004, 3a
npausamu 1931-1938 pp.]; * bpsHceka o6m., Knernsucoskuii p-H, Knetns («KnetHsHCkas necHas naya,
Knernsuckuit p-u») [Sitnikova 2004, 3a npausmu 1931-1938 pp.]; Knernss — no 1935 r. Jlroaunka;
* Kany3bka 061., CyxuHUUChKHH p-H, nod. XX cT. («BcTpeuanack B Jiecax CyxuHHUcKoro p-Ha, Kamyx-

ckas 001.») [Sitniko

va 2004, 3a: Grave 1933].
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Fig. 4. Distribution of records of the Siberian flying squirrel and probable limits of its distribution in three different
time sections (designation as in Fig. 3), but taking into account the information about the gap of the range as well as
fact that the group of points in the area of Zvenigorod biostation and adjacent areas is the most western in that part of
range and formed by alien (introduced) individuals.

7 3a Bikinenicro: «Kapaunmx — ObIBIuasi aepeBHs B BpsHckoM paiioHe BpsHCKOH 06J1acTH, HbIHE B 4epPTe ropoja
Bpsinckay. «Kapaumxkcko-KpsutoBckoe secHuuecTBo 0o0pazoBano Ha 6ase Kapaumxcko-KpbuioBekoit ecHoit ka3eH-
HOIt naun, BeigenenHol B 1870 r. B coctaBe 1-ro Bpsinckoro necunuectsa.» (https://bit.ly/3BttOLI).
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Hoegiwi 3anucu (nicna 1960 oo 2000): binopyce ma Pocisn

Binopychkuil cermeHT. * Birebcbka 0611., ['oponokcskuit paiton, I'opogokebkuil sicrocn, ITansMun-
CbKe JICHUITBO (Touka Ha Mami — Ha «[lambmuHKay), 19.03.1972 («I'0H, B KOTOPOM y4acTBOBAJIO 5 Jie-
TAr, HaOmoganu B IlanbMHHCKOM JecHHYecTBe [opojokckoro secxo3a mHem 19.03.1972y») [Kitel &
Abramchuk 2017] (naHi sBHO 3 iHIIMX JPKepel, IpoTe 0e3 nmocuilans); * Bitebcbka 006i1., Birebcbkuil p-H,
Cypax, CypakChbKU# JIICTOCI, 3HAX1JIKM 3aCEJICHUX MOJITyXaMH JIyIes B OCHKaX, pijiie Oepe3ax Ta Bijib-
xax Ha Bucoti 0,8—16 M, 6e3 nartu [Kitel & Abramchuk 2017] (gani SBHO 3 IHIIUX i AaBHIX JpKEpe, IPOTE
0e3 nocunanp); * Bitebcbka 0011., BiteOchkuii p-H, Cypaxkcebkuil Jicrocm, c. 3amonse (55.51, 30.7774),
03.04.1996 (3mobyto camky 3 2 emOp., B kojekuii 3M BY) [Burko & Grichik 2004];  Bire6cbka 00:1.,
Opiancekuii p-H, Opiia, Opmanckuid sicroct (Bee sk y 3anuci «Cypax»), 6e3 naru [Kitel & Abramchuk
2017] (mani sBHO 3 IHIIMX 1 AaBHIX JpKepes, npore 0e3 mocuianp); ¢ Biredcpka 00i1., JIio3HEHChKUI p-H
(uentp Jlio3Ho), 6e3 net. («B 1960-98 rr. cooOiieHus 0 BCTpevax JEeTATH NOCTYIAN U3 ... JIMO3HEHCKOTO
[n nmp.] ... paiionoBy») [Kitel & Abramchuk 2017] (mani SBHO 3 IHIIMX JKepel, NMpOTe 0e3 MOCHIIaHb);
* Bire6cbka 006m., TTonoupkuii p-H (ueHtp Ilorornpk), 6e3 aer. («B 1960-98 rr. cooluieHus o BcTpeyax
JeTAry nocrynany u3 ... [lonomkoro [u ap.] ... paiionosy) [Kitel & Abramchuk 2017] (nani siBHO 3 iHIINX
JoKeped, mpoTe 6e3 mocuianp); * Bitedchka 0011., Pocconcrkuii p-H (ieHtp Pocconn), 6e3 ner. («B 1960—
98 rr. cOOOLICHNST 0 BCTPEYAX JIETATH MOCTyNanu u3 ... PoccoHckoro paiionoBy) [Kitel & Abramchuk
2017] (naHi sBHO 3 IHIIKX JPKEpe, IpoTe 0e3 NOCHIIaHb);

Pocificekuii cermeHt. * CMoyieHChKa 00J1., MiBHIYHI paiioHu («B Hactosimee Bpemsi B CMOJIGHCKON
00:1. oOuTaeT B ceBepHBIX p-Hax») [Sitnikova 2004, 3a: Kruglov 1997] (B peanbHocTi Ha KapTi (c. 166) 3a-
JIMBKA BCi€l 007acTi, 63 TOUOK 1 yTOUYHEHb B TEKCTI; YMOBHO MPUIHSTO 5K MiBHIYHA YBEPTH); * bpsHChKA
00:1., JIaTekoBchkul p-H (ueHTp JsatekoBo), 1980-Ti poku [Sitnikova 2004, 3 mocunanusam Ha: «M. T. Jla-
BpoB 1983»]; * Bpsincbka 0071., BpsHChKHMiT p-H, MiBHIYHA I MiBHIYHO-CXiqHA YacTUHHU, 1980-Ti poku («B
CEeBEpHOH M CeBEpPO-BOCTOYHOI yacTu bpstHckoro p-Hay) [Sitnikova 2004, 3a: Lavrov 1983]; Touky ymoB-
HO po3MileHo Mix cc. OpioBehKi aBopuku Ta JXKypuuuui; ¢ Psisancbka 001, 0e3 aeTaseil; TOUKH Ha Marti
B UK obunacrti inentudikosano sk 1) c. Jlyoposuui Pszancekoro p-Hy, 2) c. HeBeposo KiemikoBchkuii
p-H, 3) c. Yynic KnenikoBcbkuii p-H (B TEKCTI 5K «ceBepHas 4acTh Memépb» [Onufrenya 2011].

Haitnogiwi 3anucu (nicna 2000 poxy)

Binopycwskuii cerment. * Birebcbka 0011, ['oponokckkuii paiion («B 2016...2017 ... oOHapyXuiu HE
MeHee § MecT obutaHus JeTsird B ['opookckoM p-He u cymenu cdotorpaduposaTh 3Bepbka) [Kitel &
Abramchuk 2017]; « Bite6cbka 00:1., Biteochkuii p-H («B 2016...2017 ... B 'opomokckom u Butebckom
p-Hax ObLIO BhIsIBIICHO OoJiee 30 Mect oburtanus Jietsarn) [Kitel & Abramchuk 2017].

Pocilicekuii cermeHT (3axigHuii). * CmoneHceka 001., Hamionansuuid npuponsuii napk CMoseH-
ceke [Toosep’s, nok. «KagactpoBbie cBeieHUs 0 HAllMOHATBHOM mapke CmouteHckoe [Toosepren, 2011 pik
(caiiT ITapky); * bpsucbk, napk CoinoB’i («Ha jeBom Oepery p. JecHa B nmapke «ConoBbi», I. BpsHCK»)
[Sitnikova 2004, 3a: Illymuk, oco6. moeia.]. derani — «3umoii 2002 r. HaiiieHO AYIJIO0, HCIOIb3yeMOe
netaroi» (He cama TBapuHa); * bpsiHchka 0011., Cy3eMchKuil p-H, 3anoBiqHUK «BpsHCBKHIA Jicy, «JleTom
2003 r. ... OOHapy)KEHBI JIBa KWIBIX IYyIUIA, IO BCEH BUIAMMOCTH, UCIIOJIb3YEMbIE HUMEHHO JICTATOM» [Sit-
nikova 2004, 3a BmacHUMH JaHUMH; TOBTOp TYT: Sitnikova & Mishta 2008].

Pocilicekuii cermeHT (cxigHuii). * MockoBcbka 00i1., OfiHIOBCHKUH p-H, paiioH Oioctanmii MIAY.
(«C 1970-x 1T. oOuTaer B paiione Hmxnux Jlay, 3aHMMaeT UCKYCCTBEHHBIC THE3/I0BbS IS MITHII, 0OCOOCH-
HO B ce30H pa3MHoxeHus. [lomymsuus crabmibHast, 2010-2011 rr.» [Avilova & Eremkin 2013]; « Moc-
KOoBCbKa 0011., CepryxoBcbkuii p-H, c. Jlanki, [Ipuokcsko-Tepacuuii 3anoBiguuk, 2018 p. («Bux ... 3ame-
4eH B jecy B 2018 r., HO MoOKa elie HeT TOCTOBEPHBIX MOJATBEPXKICHUN 3Toro HabmwoneHus») [Khlyap &
Albov 2019]; « MockoBcbka 00i1., Tpoiupk, 2010 p., 3HalIeHUM 3arHOIMM Ha JOPO3i 3pa30K BUSBHBCS
HAJISKHUM JI0 JaNeKocxigaHoi ¢inorenernynoi jinii, y 2010-2014 pp. («<HEOAHOKPAaTHO OTMEYEHA B OKP.
Tpowunka») [Babenko & Meschersky 20165]; * MockoBcbka 06i1., HapodomiHcbkuil paiioH, okoi. ¢. Am-
peneBka (1 km Ha 3x.), xonekuis 3MMY (1 ek3.), 9.10.2005 [Babenko & Meschersky 20165];
* MockoBcbka 0031., OmiHIIOBCEKUIT paiioH, okoi. ¢. [Tommumku (1 kM Ha 3X.), konekuiss SMMYVY (1 ek3.),
2 mas 2012 r. (Babenko & Meschersky 20165]; « MockoBcbka 0011., OmiHIIOBCHKUE paiioH, okod. ['oui-
uHO (cxigninre i miBHivHIIIE) [Emelyanova 2008]; « MockoBcbka 0011., Py3cbkuii paiioH, okp. ¢. HoBo-
ropboBo, 3anoBinHUK «O3epo ['muboke» (iHTpomykoBaHa ¢opma) [Reshetnikov & Meschersky 2019];
* Trepcwka 0611., Hemminoso, [1J13 € He ogne GoTo B Mepexi (pisHi kepena).

8 TlocunanHs Ha MTOBAHI TpaLi BiANOBINAIOTL NpoMikKy Mix 1960 Ta 2004 poxamu.
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ITonpu 3aranbHe CKOPOYEHHS YACEIBHOCTI 1 MEX MOIIUPEHHS, HAATO Ha 3aXO0Ji apeaiy, € Mic-
1, 1e BUJ AEMOHCTpY€E YCHIIIHY iHTPOAYKLit0 a00 ¥ €KCIAHCII0, IPH TOMY B 3aX1THOMY HAIpPSAMKY.
[ToniOHa cuTyalis onKMcaHa JJisl CXiTHOTO CErMEHTY aHaIi30BaHOI TYT CX1THOEBPOTIEHCHKOT YaCTHHH
apeaiy (auB. puc. 4), 30kpeMa JUIs cepii Micle3HaxopkeHb Yy MockoBcebki obmacti. TyT Bioma me-
’a apeayy HIILIa 110 MBHIYHOMY cX0y MOCKOBIIMHH, ITPOTE Terep BUJ 3’ IBUBCA 1 HA 3ax0Ai obJac-
Ti, e HOro HIKOJM Ha BiAMIiYaid, 30KkpeMa B 3aka3HUKY «O3epo ['muboke» (Py3pkwuii p-H). [TogaTok
[IbOMY ITOKJIaJIa IHTPOJYKOBaHa Ha 3BEHUTOpOJICHKil OiocTanmii M/IY momysmsiis, o HaIeXUTh 10
SHIIEMIYHOI JANTEeKOCXiNHOI (UIETHYHOI JIiHIl, i BUBUCHHS HYKICOTHIHHUX JIAHIIOKKIB IeHa IUTO-
xpomy b (MJIHK), mokazaino ixHto TotoxHicTh [Reshetnikov & Meschersky 2019]. 1lst HoBa momy-
TSI MOYKE TIPOJIOBYKUATH PO3CEIICHHS Ha 3aXij] B HAMPSAMKY apeairy a0opUreHHoi GopMHu i, K TyKo-
pinHa gopma, BOHA CTAHOBUTH IIEBHUI PIBEHb 3aIPO3U MICLIEBIM MOMYIISILi.

Tumnogi 0ioTonu Ta 3MiHN apeany

biomonu ma cxoeuwa

Bci mocaigHuKu CXOOATECS HAa TOMY, IO BHJ 3aCEisI€ MEPEBAKHO MIUPOKOIUCTAHI M MIIIaHi JIi-
CH, M03asK y Tai3i piJKicHa 1 MPUYpPOYEeHA TAKOXK 0 MiCLIE3HAXOKEHb 3 BUCOKOCTOBOYPHUMH JIi-
camu (B Cubipy — monpunHUKH). 3a ornsgoM C. OrapoBa [Ognev 1940], THITOBI MicIsl OcelieH-
HSl — BUCOKOCTOBOYpHI HIMMJIBKOBI a00 MilllaHi JIiCH, YacTO 3 MOJAPHUHOI0. Bei nocninHuku Biami-
Yal0Th 0COOJIMBY POJIb CTAPUX OCUH SIK MICIb OCeNICHHs i roayBaHHs. BigomocTi moao Kapernii ta-
KOX ITOKa3yIOTh 3aJIe)KHICTh YaCTOTH BUSBJICHHS BUIY Bix psicHOTH ocukH [Belkin 2012].

HetanpHnii anamni3 6ioromis (BusiBieHo 61u3pk0 100 Micibs oceneHHs BUAY) B binopyci HagaHo
y ctarti A. A6pamuyka [Abramchuk 2021]. 3a qaHUMH LOTO TOCIIAHHUKA, € TPH KIFOYOB1 (GaKTOPH
B IOIIMPEHHI BHy — BIK JIepEeBOCTaHy, BUJIOBHI CKJIaJI i MOBHOTA JepeBocTany. Haitdacrimre moJti-
TyXy BUSBJSUIM y CTAPOBIKOBHUX CTHITIUX I JOCTUTAIOYMX JIiCaxX, 3 HASABHICTIO JIMCTSHUX MOPiI, Ha-
camriepel OCHKH, a TaK0K BUIbXHU 1 Oepe3H, 3 TOBHOTOIO JiepeBocTaHiB He MeHie 0,6.

Bun 3acensie crapi aymia JSTIiB, BIAIITOBaHI y BUTbXax, OCHKax, Oepe3ax, B OCHKaX — 4acTo
Ha BUcOTI Bix 3 1o 10 M, piAKo HIXKYE, Y THI3AaX Maibke 3aBKIu 0arato KyIIUCTHX JIMIIAHHUKIB
poxny ycHes (Usnea barbata ta U. longissima) [Formozov, 1936, mut. 3a: Ognev 1940]. 3a Bikineni-
€10, TaKl JTUIIAHUKY «BUPOCTAIOTh Ha CTOBOypax i r'yIkax XBOMHHUX, piAlle — JUCTIHUX HOPIT, ...
0c00IMBO PO3MOBCIOJKEHI B MOMIipHIiN JIicoBiil 30Hi. ['0l0BHAa yMOBa AJIsl PO3BUTKY — YHCTE, HE
3a0pyaHeHe moBiTps». [lomiOHuX JiciB B YKpaiHi Majio, 30kpeMa ¥ Ha miBHoui KuiBmuau, YepHiri-
BIIMHY yi CyMIIIMHY, IPOTE TaKi MiCIIE3HAXOKEHHS €.

Junamika apeany

SIk moKasye aHalli3 pO3MOJUTY 3HAXiMOK Pi3HOTO Yacy, oOJIACTh MOLIMPEHHS JaBHIX 3HaXiTOK
(cipuit komip Ha puc. 3—4) OXOIUTIOE 3aKOHOMIPHO BeCh BIZIOMHUH apealt, OCKUTLKY BHJ HE TIEpPeCceIsiB-
csi, 1 TOMy 00JIaCTh Cy4acCHOTO TOIIMPEHHS BIJHOCHTHCS 10 OOJIACTI KOJMIIHBOTO apeany. [Ipote,
no0pe BUAHO, IO 30HA, B AKiH € TIIBKY AaBHI 3HAX1JKH, JIEKUTh Ha Nepudepii BCboro myiy 3Haxi-
nok. OcobamBO TIe BUPa3HO Ha 3aXiTHOMY Kparo OIHCAHOTO BHIIE CErMEHTY apeany. Taka 30Ha (0e3
MIEPEKPUTTS 3 MI3HIMMHU 3HaXijKaMu) (GopMye MMUPOKY cMyry Ha nepudepii apeany. Ilo cyTi e €
30Ha CTHUCKaHHsI apeaiy, 1 BoHa Mae mupuHy 0u3bko 100—-160 kM (quB. mamy). CxinHime (Ha cxin
Bix Kairyrn) 114 30Ha CTUCKaHHS € 3HAYHO BY)XK4OI0 a00 1 B3arajii BiCyTHS.

Bararo nocmigHUKIB BiqMiYarOTh CKOPOYCHHS apeaiy i3 3aX0oay. 3araJbHUM pe3foMe (3 BiAIOBi-
JTHUMH TIOCWJIAHHAMH, TYT BHITy4€HHMH) € Take: «[IpoTaroM oCTaHHBOTO CTONITTS apeai MOJITyXH
3a3HaB 3HAYHOTO CKOPOYEHHS 3a PaxyHOK 3aximHux nepu¢epiitnnx obmacreit (LLenis, INompma,
JIutBa, 6inpmia yactuna Jlatsii, Ectonii Ta binopyci). Ha KonscskoMy miBocTpoBi BUI He 3ycTpiva-
eTbest octanHi 15 pokiB [mani 2009 p.]. V ®DimmsHAaii B MOMUPEHHI MONITYXU BiAOYIHCS Cepiio3Hi
3Minn y Il monoBuHi XX cT. ... [BHACHiJOK] 3HUMIEHHS NPUIATHUX [UIS BHAY MiCIE3HAXO/KEHb —
BHCOKOCTOBOYpHUX Mimanux JiciBy [Belkin 2012].

IIlozmo crarycy BHIY B MicIsX CKOpOUYeHHs apeairy. O4eBH/IHO, IO /1e 3HUIIEHHS TUITOBHX IS
IBOT0 BUAY O10TOMIB — 3pinuX Mimranux jiciB. HaneBHo e CKOpOYEeHHS MeX MOMINPEHHS BiATO-
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BiTHHX OOpeaIbHUX MPUPOTHUX KOMILICKCIB BHACIHIIOK TII00aTBHOr0 NOTeIUIiHHSA. [loniOHi mporecu
CKOPOYCHH MIiBJACHHOI MEXi apeary MoKa3ylTh MOJEN, o0y I0BaHi s BUBIPKHU, Sciurus vulgaris
[Kolomytsev 2012; Kolomytsev & Prydatko-Dolin 2020]. TIpote BaJIuBUM IJIs pO3YMIiHHS TUHA-
MIKH apeaiy € ifies TOro, IO CKOPOTHJIACSA MEPEeBAKHO Ta YacTHHA apeany, ska Oyia, sK MOXHa
MPUITYCTHUTH, JIUIIE HEIIOAABHO 3aCelieHa TOITYXO0IO.

Ha xopucTh 1I50ro TOBOPHTH T€, IO B AABHIX MPALSX CTOCOBHO MPHPOAM YKPaiHU 3rajioK IbO-
ro BHIY 30BCIM HEMa€, HATOMICTh € YHMAJIO 3TaJloK MPO MHUHYJE MIMPOKE MOIIMPEHHS CTEIIOBHX
rpu3yHiB, y T. 4. 6abaka [Pidoplichko 1931], muckyxu [Zagorodniuk 2016] Ta iH. ¥ BUKOIHOMY
CTaHi MMOJIITYXH BiJIOMi Ha TepeHaX YKpaiHu TiTbKH 3 MioteHy [Sinitsa 2010]. Orsiz sritepaTtypu mpo
BHUKOMHUX XpebeTHux 3 Ykpainu [Kovalchuk 2013] 3acBiguye BimcyTHicTh 3rafgok Pteromys. Te
caMe TATBEePIKYIOTh i OMMTaHI aBTOPOM KOJIETH-TIAJICOHTOJIOTH, SIKi 3HAIOTh 100pe He TiBKH JIiTe-
patypy, ane it Heony6nikoBani Marepiamu (b. Pigymr, JI. ITonosa, JI. Pexosenp, 0co6. nosin.)’. Tomy
MOJKHa TOBOPHUTH TIPO Te, IO CYYaCHUH «I3UK» apeaiy, JOTHYHHUN 10 YKpalHH, € HACTIAKOM HeJaB-
HBOTO PO3CENEHHS BHUIy HA IIBACHD, a HE 3aJHIIKOM KOJHIITHBEOTO OLTBII IUPOKOTO PO3CEIICHHS
BHIY 3 IMTOJATBIIAM CKOPOUSHHSIM MEX MOIIHPEHHS.

IIpo HoBi mouryxu

Illooo mexniku noutyky

IanciB BuABUTH BUJ B YKpaiHi abo B mpuieriux paioHax bimopyci HebGaraTo, 3 orysgy Ha
ONMCaHy AMHaMIKy apeany. [Ipote, HasBHICTh BHIy Ha BpsHIIMHI 1ae Hajil0 HAa HOTO BUSIBICHHS B
Cxigaomy Ilomicci. CriogiBaTrcs Ha MpsIME CIIOCTEPEKEHHSI HE BapTO, POTE BAKIMBO BiIMITHTH,
10 BHJ BiJTHOCHO HECKJIaJHO OOJIKYBAaTH 3a MOCIHIJOM, SIKUH MOJITYXH 3aJUINAlOTh i JepeBaMu
(poro € y momepenaroMy ToMi Iboro BumaHHsA: [Abramchuk 2021]). TexHiky 0OdiKy ONMUCAHO Y
Hu3mi cTarei [Skarén 1978; Reunanen et al. 2002; Belkin 2012]. I'oytoBHI 0COOJIMBOCTI TaKi:

1) o0k POBOJATH HABECHI, ¥ BUCOKOCTOBOYPOBUX IUISHKAX MIIIAHOTO JIiCY, B MEPioa MiX
CXOIDKEHHSM CHITY 1 IHTEHCHBHAM POCTOM TpPaB, 3BHYAHHO 11 Y Oepe3Hi-KBiTHI. OOIIK 3py4HO Bec-
TH y3[I0BK KBapTaJIbHHUX IPOCIK, IUIIXOM OIVISAY NPHUKOPCHEBUX YACTHH BENUKUX JEpeB (IiamerT-
pom > 20 cm 3a [Belkin 2012], > 30 cMm 3a [Abramchuk 20217).

2) 00’€KT MONIYKY — €KCKPEMEHTH, sIKi BUSBIISATH BiTHOCHO HECKJIAJHO 3aBASKH XapaKTePHUM
(hopMi, po3MipaM i KOJILOPY: BOHH THIIOBOI /Ui TPU3YHIB KOIyAenonioHoi ¢popmu, 6au3sko 0,5 cm
JOBXXHHOIO, «CKJIAJICHI» KYITKaMH, 3 XapaKTEPHUM JKOBTYBAaTHM 3a0apBICHHSM;

3) royIoBHY yBary mija dac oOJiKy NPUIUISIOTE OTJISILY OCHK, MPOTE BaXKIMBO 3BEPTATH yBary Ha
Oepesu, smMHU Ta Binbxu [Abramchuk 2021]. B Kapenii po3noain nogiOHuii — ojiHa 3Haxijka Ha
70 ormsayTHX OocuK Ta 1 Ha 3491 ormsayTtux swH [Belkin 2012]. OdeBunHO sSBHE NEpeBayKaHHS Y
BHOOPI NOMITyXaMU OCHK, OIJIAY SIKMX 1 BapTO MPUAUISATH yBary.

IIle oxHi€I0 OCOOMMBICTIO BUY € BUKOPUCTAHHSI HUM
JUISL THI3A KyLIMCTUX JIMIIAHHUKIB POAY YCHes, SKi
XapakTepHi VIS MPATICiB Ta JICIB 3 YUCTUM IIOBITPSIM
1 pocTyTh Ha CTOBOypax Ta TiIKax MEpeBaXHO XBOIi-
HHX jiepeB. Lleil hakT Moxe CIIpUSITH HOLIYKY BHIY.

Puc. 3. XapakrepHuil nocij monmityxu; ¢poto AHApPisL
Abpamuyka [3a: Abramchuk 20217]; 9.04.2018, oxor.
03. Bumna, ['opononpkwii p-H, binopycs.

Fig. 3. Typical faeces of the flying squirrel, photo by
A. Abramchuk [after: Abramchuk 2021]; 9.04.2018,
near Vymna Lake, Haradok District? Belarus.

° Borgan Pigym (0co6. moBij.) 3a3Hayae MO0 MOMJIMBOCTEH 3HAXINOK BUIY Y CKIadi MUHYIUX (BayH, mo «SKuo
BHJI Jiech i OyB B iHTepCTagiaiy, TO B HAC JAyXKe Majo MiCLe3HaXO/PKeHb 3 TPU3YHaMH, TUITy baipy».
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Ilepcnekmuesu susnenenns é Yxkpaini

HasBHI Ha ChOTO/HI JaHI JT03BOJISIIOTH TOBOPUTHU MPO BITHOCHO CTAJHMH apean BUAY Ha ITiBJICH-
HO-3aXiJJHOMY KyTy #oro normperHs. Ls o0macTe HameBHO copMyBanacs B pe3yabTaTi BiJIHOCHO
HenaBHBOTO (15—19 cT.) po3mmpeHHss MeX TOIIWPEHHS BHIYy 1 HOBOTO iX CKOpOYEHHS 3a OCTaHHI
100 pokiB, 3 Temiom Osm3bko 100—160 kM 3a CTOMNITTS, IO MOPIBHAHHO 3 TEMITAMH SKCIAHCIH 1H-
mux BuniB. Lle 3aramoM BigmoBigae TemraM 3MiH apealiiB 0araTboX 1HIIKWX BHUJIB CCaBLIB I[bOTO Ta
CYMDXKHHUX perioHiB [Zagorodniuk 2019]. JlocmimkeHHs T03BOJISE MPHITYCTUTH BUCOKY WMOBIPHICTD
3HAX1I0K BUAY B YKpaiHi B MexaxX HaiOIIbII MiBHIYHUX palioHiB YepHiriBimman Ta CyMITUHY, Ha-
caMIiepesi Ha JUISHII JicoBUX MacuBiB Mk JloOpsiHKoOrO Ta [lyTuBnem.

Ile mMarOTh TOKa3aTH MOAAJbBINI JOCHIIPKEHHS. 3BEpHEHHS JI0 MHUCIMBCTBO3HABIIIB 1 JIICHUKIB,
110 MpanroTh Ha MiBHOU1 YepHiriBmuau (O. BoGiieHKO, Ha IPOXaHHS aBTOpa), BUSBMIIOCS Oe3pe-
3yJAbTATHUM: OITMTAaHI CIIBPOOITHHUKH JIICOBHX T'OCIIOJApPCTB IOMIOHE HE crocTepirain (mpote ove-
BHJIHO, IO JIO IIbOTO W He mykanu). Hidoro moxionoro He BusBieHo i B llenTpamsHOMy [lomicei
(C. XKuna, oco0. noBia.). OTke, BIIKPUTTS 1€ TIONIEPEY, NPOTe IXHSI KMOBIPHICTh 3 KOKHUM POKOM
3MEHIIIY€eThCA IO Mipi XIDKAIbKOI0 BUPYOYBaHHS JIiCIB 1 IMO0ATbHUX KIIMATHUHHUX 3MiH.

TMopsiku

upo mskyro cBOIM Kojeram, siki CIIPHSIJIM MIATOTOBII IFOTO OTJISAY 1 HaZaidW BiAIOBiIHI KOHCYJbTAIIi, 30KpeMa
nocmigaukaM modicekoi gayrn C. XKwmi, O. Bobnenky Ta I. bonoriniit, maneontonoram b. Pinynry, JI. ITonosiit Ta
JI. PexoButo. Most mozisika BCiM KoJieraM, sIKi CIIPHSUIN MOIIYKY MaJjIOZOCTYITHUX MEepIIopKepen Ta iHpopMaii, 30K-
pema A. Caapuny Ta JI. JlactikoBiil. [sxyro A. AOpaMuyKy 3a y4acTh Y po3BUTKY TeMH jpocuimkenHs ta C. ["amaky

Ta M. Mep3nikiHy 3a BaXXJIUBI 3ayBa)KeHHS IIOJ0 3MICTY TEKCTY i HOCHJIaHb Ha MEePIIOKepena.
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Abstract

The Antarctic minke whale (Balaenoptera bonaerensis) is regarded a Southern
Hemisphere endemic found throughout the Southern Hemisphere, generally south
of 60°S in austral summer. Here they have been routinely observed in highest den-
sities adjacent to and inside the sea ice edge, and where they feed predominantly on
krill. Detecting abundance trends regarding this species by employing visual moni-
toring is problematic. Partly this is because the whales are frequently sighted with-
in sea ice where navigational safety concerns prevent ships from surveying. In this
respect species-habitat models are increasingly recognized as valuable tools to
predict the probability of cetacean presence, relative abundance or density
throughout an area of interest and to gain insight into the ecological processes af-
fecting these patterns. The objective of this study was to provide this background
information for the above research needs and in a broader context use species dis-
tribution models (SDMs) to establish a current habitat suitability description for the
species and to identify the main environmental covariates related to its distribution.
We used filtered 464 occurrences to generate the SDMs. We selected eight predic-
tor variables with reduced collinearity for constructing the models: mean annuals
of the surface temperature (°C), salinity (PSS), current velocity (m/s), sea ice con-
centration (fraction, %), chlorophyll-a concentration (mg/m?), primary productivity
(g/m’/day), cloud cover (%), and bathymetry (m). Six modelling algorithms were
tested and the Bayesian additive regression trees (BART) model demonstrated the
best performance. Based on variable importance, those that best explained the envi-
ronmental requirements of the species were sea ice concentration, chlorophyll-a
concentration and topography of the sea floor (bathymetry), explaining in sum
around 62% of the variance. Using the BART model, habitat preferences have been
interpreted from patterns in partial dependence plots. Areas where the AMW have
particularly high likelihood of occurrence are East Antarctica, NE of the Weddell
Sea, areas around the northern tip of the Antarctica Peninsula, areas bordering the
Scotia—Weddell Confluence. Given the association of AMWSs with sea ice, the
pagophilic character of their biology makes them particularly vulnerable to climate
change and a near-perfect biological indicator for tracking these changes.
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Komn'toTepHa Moje/ib NOIMPEHHS] AHTAPKTUYHOI0 CMYyraqa
(Balaenoptera bonaerensis)

BoJsiogumup Turap

Pesrome. AHtapkTiuHuii cmyrad (Balaenoptera bonaerensis) € eHAEMIKOM HIiBICHHOI MiBKYJI, 3yCTpIi4aeThCs,
SIK IPaBIJIO, Ha MiBAeHB Bix 60° mpa. mr. BaiTKy. TyT iX 3a3BHYail cocTepiraroTh 01 Kparo MOPCHKOI KPUTH Ta
nocepe Hel, JIe BOHU Xap4yloThCs MEPEeBAXKHO KPHUIeM. BUABUTH TeHIEHIII] YHCeNbHOCTI IbOTO BUIY 32 JOIO-
MOTOI0 Bi3yaJJbHOTO MOHITOPUHTY IpoOieMaTndHo. YacTKOBO IIe MOB’S3aHO 3 TUM, L0 KUTIB 4acTo 06avaTh MO-
cepes MOPCHKOi KpHTH, /e MpobieMu Oe3leku HaBiralii 3aBaaroTh KOPaOJIsIM MPOBOIUTH CHOCTEPEKEHHS. Y
bOMY BiJIHOLICHHI KOMM'IOTEPHI MOJENI €KOJOT1YHOI Hilli Bce OlbIIe BH3HAIOTHCA IIHHUMH 1IHCTPYMEHTaMH
JUISL TIPOTHO3YBAHHS IMOBIPHOCTI MPUCYTHOCTI KUTOIIOIOHUX, BITHOCHOI YHCEIBHOCTI a00 MIITBHOCTI Ha TepH-
TOpii, 0 MpeACTaBIIE IHTEPEC, a TAKOXK ISl OTPUMAHHS YSBICHHS IIPO €KOJIOTIYHI IPOIECH, IO BINIMBAIOTH Ha
MOUIMPEHHS [UX TBapUH. MeTa Oro OCHTIKEHHS MOJIsATala B TOMY, 00 OTpUMAaTd iHGOPMAIIito I 3a3Ha-
YEeHUX MOCIITHUIBKHUX MOTPed 1 B IIMPIIOMY KOHTEKCTI BUKOPHCTATH KOMIT'IOTEPHI MOJENi MOIINPEHHS BHIIB
(SDM) mnst BCTaHOBJIEHHSI TOTO, HACKUIBKU MPUAATHE U iCHYBaHHS BUIY T€ YH iHIIE CepeJOBHUILE, Ta BU3HA-
YEeHHS OCHOBHHUX IapaMeTpiB OCTaHHBOTO, SIKi IIbOMY crpustoTh. s ctBopeHHs SDM mu Bukopucranu 464
BiZIITBTPOBAaHUX peecTpaliil Ta BUOpaIM BIiCIM Malo CKOPEIbOBAHUX MPEIUKTOPIB: CEPeIHbOPIUHI 3HAYCHHS
temmeparypu noBepxHi mops (°C), comonicte (PSS), mBuaxicte Tedii (M/c), KOHIEHTpALisl MOPCHKOI KPUTH
(4acTka, %), KOHLEHTpallis XIopodiny-a (Mr/M?), epBUHHA MPOLYKTUBHICTL (r/M3/n06y), xMapHicts (%) Ta
6atumerpis (M). Byno nporecToBaHO MIiCTh aNTOPUTMIB MOJIETIOBAHHS, 1 MOJIeNb Oali€CIBCHKHX aUTHBHUX pe-
rpeciitanx aepes (BART) mpomeMoHCTpyBasia TiepeBary HaJll iHIIAMH. 32 MOJICIUTIO, OCHOBHUMU YHHHUKAMU,
SIKi (POPMYIOTB Hillly BUAY €: KOHIIEHTPAIlisi MOPCHKOI KPUTH, KOHIIEHTPAList XJIopodiny-a Ta peabed MOPCEKOTO
naHa (6aTUMeTpist), IO B CyMi MOACHIOE Omm3bKko 62% mucnepcii. Palfonn, ge cMyradi MaroTb 0COOIMBO BHCOKY
HMOBIpHICTh nepeOyBanHs, — 1e CxigHa AHTapKTHAa, paiioHM Ha MIBHIYHHMA CXiX Big Mops Yenneinna, BOIU
HABKOJIO MIBHIYHOI OKpaiHH AHTAPKTHYHOTO ITIBOCTPOBA, PAiOHH, IO MEXYIOTh 13 3IHUTTSIM BOJA MOpiB Yen-
nemna ta Croma. BpaxoByroun 3B’5130K CMyTadiB 3 MOPCHKOIO KPUTOI0, MAaroQiibHUi Xapakrep ixHpoi Oiosorii
POOHTH X OCOOTHBO BPa3IHBUMH JI0 3MIHHM KJTIMaTy i TOMY IIel BUJ € Maike iJicalbHUM O10JIOTIYHUM iHJMKA-
TOPOM JIJISI BIZICTE)KCHHS I[UX 3MiH.

KntouoBi cnoBa: Balaenoptera bonaerensis, [liBneHHHII OKeaH, MOJICITIOBAaHHSA TIOIINPEHHS BHUIIB, OalieciB-
CBKi aJUTHUBHI perpeciiiHi gepeBa, 0i0J0TiYHUN IHIUKATOP, 3MiHA KIIIMATy

Introduction

Minke whales are the smallest of the balaenopterid whales and two species of minke whales are
recognized, the common minke whale, Balaenoptera acutorostrata, and the Antarctic minke whale
(AMW), B. bonaerensis. The AMW is regarded a Southern Hemisphere endemic [Deméré 2014] and
is found throughout the Southern Hemisphere, generally south of 60°S in austral summer, where
they have been routinely observed in highest densities adjacent to and inside the sea ice edge [Wil-
liams et al. 2014; Herr et al. 2019], and where they feed predominantly on krill [Friedlaender et al.
2006]. The AMW is considered pagophilic in the sense of being better able than the larger baleen
whales to use habitat with high pack ice densities. AMWSs have small, compact bodies, and short
fins, making them well suited to life in the pack ice where they can easily maneuver in narrow spac-
es between ice floes [Ainley ef al. 2007]. Hard, pointed rostrums also allow minke whales to break
through thin ice to breathe, creating holes, which in turn may provide an ecological service to other
air-breathing marine predators such as seals and penguins [Ainley et al. 2007; Tynan et al. 2009].
Predator avoidance too has been suggested as another reason for AMWs to use sea-ice habitats, in-
accessible to Type A killer whales [Pitman & Ensor 2003].

Deriving precise and unbiased estimates of abundance of cetacean species in the Antarctic re-
gion is central for understanding population trends. In the case of the AMW, populations are still
being impacted by ongoing commercial whaling carried out against the backdrop of global climate
change and other anthropogenic impacts [Risch et al. 2019]. However, detecting abundance trends
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regarding this species by employing visual monitoring from boats, ships or airplanes, one of the
most common approaches to study marine mammal distribution and abundance [e.g. Barlow 2015],
is problematic. Partly, this is because the whales are frequently sighted within Antarctic sea ice
where navigational safety concerns prevent ships from surveying [Williams et al. 2014]. Despite
recent advances in visual monitoring methods [Ferguson et al. 2018], these approaches are yet lim-
ited and can only provide a snapshot of the true distribution, particularly for far-ranging species such
as minke whales [Kaschner et al. 2012]. Nevertheless, current population estimates and their trend
raise concerns and accordingly have resulted in the recent classification of the AMW as Near
Threatened under the [IUCN Red List and under Appendix I of CITES [Cooke et al. 2018].

In this respect quantitative species-habitat models are increasingly recognized as valuable tools
to predict the probability of cetacean presence, relative abundance or density throughout an area of
interest and to gain insight into the ecological processes affecting these patterns [Hammond et al.
2013; Robinson et al. 2017; Fiedler et al. 2018; Melo-Merino et al. 2020]. By fitting models of pres-
ence or abundance to relevant environmental variables, and then projecting them into geographic
space, dynamic responses to environmental variability can be predicted [Becker et al. 2018]. Predic-
tions from these models can also be used to develop and evaluate management and conservation
strategies [Fiedler et al. 2018] and provide a basis for adaptive surveys or sampling design as effort
could be concentrated in areas predicted to have greater abundance [Becker et al. 2012] and/or high-
er habitat suitability assumed to be correlated with the species’ abundance [Chavez-Rosales et al.
2019]. In our specific case we believe there is an opportunity, by exploring present relationships be-
tween the AMW and a number of oceanographic covariates, including sea ice concentration, to dis-
tinguish such areas of potential high habitat suitability regardless of logistic constraints and in the
long run help to build more robust abundance estimates for the species. The objective of this study
was to provide this background information for the above research needs and, in a broader context,
use species distribution models (SDMs) to establish a current habitat suitability description for the
cetacean species and to identify the main environmental covariates related to its distribution.

Materials and Methods

There is a large number of cetacean sighting records from an array of platforms, reflecting pres-
ence-only records, which, together with readily available and broad-scale environmental data, pro-
vide an opportunity to improve our knowledge of the distribution of the AMW using species distri-
bution modelling. Presence data was retrieved from online public databases, which were accessed
using the R package 'spocc' version 0.9.0 [Chamberlain 2018], supplemented from Ukrainian sources
and recent updates [Savenko 2020] obtained around or nearby the Akademik Vernadsky Ukrainian
Antarctic station. Only point records south of 60°S were considered. As required by SDM software,
each cetacean sighting was treated as a single presence record, independent of the number of animals
sighted. To reduce both spatial bias and spatial autocorrelation in occurrence data, we performed a
spatial thinning procedure by selecting only one presence point within each pixel of the predictor
variable maps using SAGA GIS [Conrad et al. 2015]. Because true absence data is not available, we
used pseudo-absence points randomly generated within a bounding box encompassing AMW pres-
ence points by employing the 'dismo' R package [Hijmans et al. 2011].

Cetacean occurrence is usually modelled against a range of topographic, physical, and oceano-
graphic factors [Breen et al. 2016]. Since cetacean distributions may primarily be driven by those of
their prey, it is likely that such factors serve as proxies for spatio-temporal variation in prey density
[Baines & Weir 2020]. We used the R package 'sdmpredictors' version 0.2.9 to access potential pre-
dictor variables for current projections available for the study area [Bosch 2020]. We chose the Bio-
ORACLE version 2.0 dataset [Assis et al. 2018]. These variables represent temperature, salinity,
chlorophyll concentration, and current velocity, among other factors. Present values refer to the peri-
od between 2000 and 2014. Variables were available at a spatial resolution of 5 arc-minutes. Ba-
thymetry was included as a topographic layer derived from the ETOPO1 Global Relief Model
[Amante & Eakins 2009]. All the environmental layers were processed in SAGA GIS in datum
WGS84, with the same spatial extent and the same resolution.
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Because collinearity among environmental variables may lead to overfitting, we used Spearman
rank correlation coefficients in the 'caret' R package [Kuhn 2008] to exclude redundant variables
with significant correlation coefficients (|rs| > 0.8) from the analyses.

There is a large suite of algorithms available for modelling the distribution of species, but be-
cause there is no single ‘best’ algorithm some authors have reasonably suggested that niche or distri-
bution modelling studies should begin by testing a suite of algorithms [e.g. Qiao et al. 2015]. Ac-
cordingly, we assessed the relative performance of commonly used SDM algorithms based on enve-
lope and statistical models, and machine learning techniques: BIOCLIM [Busby 1991; Booth et al.
2014], generalized linear models [Guisan et al. 2002], Maxent [Phillips et al. 2006], random forests
[Breiman 2001] and boosted regression trees [Elith et al. 2008]; these were employed using the 'sdm’
package within the statistical software R [Naimi & Araujo 2016]. In addition, we tested Bayesian
additive regression trees (BART), a relatively new alternative to other popular classification tree
methods, having yet to find a wider application in predicting species distributions, and based on in-
ductive learning process carried out using the Bayes theorem. For running SDMs with BARTSs, we
used the recently developed ‘embarcadero’ R package [Carlson 2020]. As part of their output, most
algorithms rank the environmental layers used to train the SDM based on their relative importance in
building the models. Importantly, they also allow the construction of response curves to elucidate the
effect of selected variables on habitat suitability [Phillips & Dudik 2008]. Of particular interest are
patterns in partial dependence plots, which are plots of the marginal effect of a predictor variable
when other variables are held constant [Pearson 2020]. Models were evaluated by 10-fold cross-
validation using 20% of the occurrence dataset.

The AUC (area under the curve) was used to assess the predictive performance of the models
[Hosmer & Lemeshow 1989]. Models with mean test-AUC values of AUC<(0.7 are considered of
poor predictive performance, 0.7<AUC<0.8 moderate, and AUC>0.8 good to excellent performance
[Duan et al. 2014]. Presently, there is a discussion about the reliability of AUC to measure the per-
formance of models based on presence-only methods [Lobo et al. 2008; etc.], therefore to have a
complementary measure of model performance we calculated the true skill statistic (TSS) [Allouche
et al. 2006]. The TSS can assume values between —1 and 1 and values of TSS<0.2 can be considered
as reflecting poor model predictive performance, 0.2<TSS<0.4 as fair, 0.4<TSS<0.6 moderate, and
TSS>0.6 as good to excellent performance. However, model selection based solely on discriminato-
ry ability, without consideration of overfitting, tends to result in overly complex models [Rados-
avljevic & Anderson 2014]. In this respect, overfitted models will often produce jagged response
curves that likely appear to be modelling noise, rather than biological response [Tobefa et al. 2016].
Model robustness and reliability were assessed by comparing model results to the current knowledge
of AMW ecology and distribution.

We used the 10th percentile training presence threshold value to generate contour lines separat-
ing suitable areas from unsuitable [Liu et al. 2005]. This threshold value provides a better ecologi-
cally significant result when compared with more restricted threshold values [Phillips & Dudik
2008].

Results and Discussion

After filtering the presence data consisting of 1022 georeferenced records, we used 464 occur-
rences to generate the SDMs. We selected eight predictor variables with reduced collinearity for
constructing the models. These represent mean annuals of the surface temperature (°C), salinity
(PSS), current velocity (m/s), sea ice concentration (fraction, %), chlorophyll-a concentration
(mg/m?), primary productivity (g/m3/day), cloud cover (%), and bathymetry (m).

The outputs of the SDM algorithms varied in terms of discrimination accuracy evaluated by the
AUC and TSS (Table 1). According to these results, the Bayesian additive regression trees model
demonstrates the best performance (AUC = 0.88, TSS = 0.66), very closely followed by the random
forests model (AUC = 0.88, TSS = 0.65). To make a choice between them we inspected the covari-
ate response curves generated by both models in terms of ‘smoothness.’
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SDM methods AUC TSS Table 1. Discrimination accuracy of em-
BIOCLIM 0.70 037 ployed SDM algorithms

Generalized Linear Model 0.78 0.50 ~  Tabmmwa 1. Tounicts uckpuminaii Buio-
Maxent 0.83 0.60 PHCTaHUX AITOPUTMIB

Random forests 0.88 0.65

Boosted regression trees 0.82 0.57

Bayesian additive regression trees 0.88 0.66

In this respect, the random forests model suggested overfitting, therefore the Bayesian additive
regression trees algorithm was selected to perform an in-depth analysis of the niche of the AMW in
relation to the selected environmental predictors and the distribution of the species in the Antarctic
region. In addition, the package ‘embarcadero’ includes an automated variable selection procedure
being highly effective at identifying informative subsets of predictors, allows to generate and plot
partial dependence curves.

The modelling identified a number of environmental variables that mostly contributed to gener-
ating the potential distribution prediction of the AMW in the study area. Based on variable im-
portance, those that best explained the environmental requirements of the species were sea ice con-
centration, chlorophyll-a concentration and topography of the sea floor [bathymetry], explaining in
sum around 62% of the variance.

Using the BART model, habitat preferences can be interpreted from patterns in partial depend-
ence plots, where predicted habitat suitability is plotted against a marginal change in each variable,
all other variables set to their average value.

Firstly, we analyse sea ice concentration preferences. As mentioned, the species is pagophilic
and observed densities of the AMW are the highest near the edge of the pack ice, likely because oc-
currences are typically recorded from observations made on ships unable to penetrate sea ice, but
advanced surveys had shown that the AMW also occurs inside the ice pack and within polynyas
[Williams ef al. 2014]. The proportion of the population found within the pack ice is not well known
but has been estimated, for instance, at 10-50% in the south-east Indian Ocean sector in summer
[Kelly et al. 2014] and up to 20% of AMWs of the Weddell Sea were within ice covered waters
[Williams et al. 2014].

In a relatively recent study, satellite telemetry from three individuals revealed AMW summer
foraging spaces can generally be associated with pack ice habitat, delimited by the sea ice extent
(SIE), over the continental shelf [Lee et al. 2017]. SIE defines the ocean area covered by sea ice and
a threshold of minimum sea ice concentration (15%) is used to identify the SIE [Worby & Comiso
2004], although others [Zhao et al. 2015] consider it to be 13%. In the study conducted by Lee and
co-authors [2017], one whale remained in pack ice concentrations greater than 50%. The other fol-
lowed the coastline and the SIE as it travelled through the Bellingshausen and Amundsen seas, pre-
dominantly within 50 km of the SIE. This whale remained in low ice concentrations, less than 50%,
for its entire foraging season.

0.5
0.4

0.3 Fig. 1. Partial response curve, SIC = sea

ice concentration (%), HS =habitat

0.2 suitability.

0.1 Puc. 1. Kpua mnapuiansHOro BiAryky
CTOCOBHO KOHIIEHTpallii MOPCHKOI KpH-
ru, SIC = KOHIIEHTpallisi MOPCHKOI KpH-
ru (%), HS = npunatHicTh cepenoBuia
repeOyBaHHS.
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The partial response curve, considering the association between habitat suitability (HS) and sea
ice concentration (SIC) (Fig. 1), shows that in both cases the individuals most likely were in prefera-
ble areas where SICs best match their niche requirements. Starting from a threshold of minimum sea
ice concentration of 15%, HS with increasing SIC demonstrates a sharp rise with a more or less
steady growth trend towards a concentration of 60%, after which it rapidly declines, indicating pre-
dominantly unsuitable habitat. On the whole, SICs between 30 to 60% seem, according to the model,
to be mostly favoured by the species. Using the 10th percentile training presence threshold value
(HS = 0.245) suitable areas, in terms of SIC, occupy a wider range from around 12 to 69%, that is to
say areas moderately off the SIE to areas considerably packed with ice.

A recent report of occurrences throughout the full range of ice concentrations found AMW den-
sities generally lower in high ice concentrations [Herr et al. 2019]. Likely, in the pursue of krill
closely linked with the under-ice environment [Nicol 2006], AMWSs reach their prey under the ice in
places extending from 27 km beyond the ice edge [Brierley et al. 2002] up to hundreds of kilometres
into the ice-covered area, as in the Lazarev Sea [Flores et al. 2012] and other parts of the Southern
Ocean [Herr et al. 2019], as far as there are regions of open water (such as leads, polynyas etc.). In
this respect, AMWSs exploit a unique niche among sympatric whale species feeding on krill in the
Southern Ocean [Friedlaender et al. 2014].

Secondly, since cetacean distributions may primarily be driven by those of their prey, it is likely
that such factors as chlorophyll-a concentration serve as proxies for spatio-temporal variation in prey
density [Baines & Weir 2020]. Indeed, the corresponding partial response curve (Fig. 2) shows a
steep rise of HS between concentrations 0.8 and 1.0 mg/m?, reaching an unprecedented value of al-
most 90% at the chlorophyll-a concentration of 1.35 mg/m?®. Using the employed threshold value,
suitable conditions are expected to appear above the concentration of 0.6 mg/m?.

Next in the row of influential variables is ocean depth. It has been documented that the distribu-
tion of AMWs is related to the continental shelf break [Ainley et al. 2012]. The corresponding curve
for ocean water depth (Fig. 3) showed a sharp positive response with areas shallower than approxi-
mately 3000 m (using a Maxent model, authors cited above consider it to be around 3500 m), reach-
ing a maximum at around 1000 m, a mark close to the continental shelf break, slightly declining and
rising once again as the distance to the shore decreases.

107 us
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Once again, referring to the study conducted by Lee and co-authors [2017], two of the tracked
whales demonstrated bimodal distributions in bathymetry, remaining in the shallow waters of the
continental shelf early in the season and moving into deeper water as the season progressed, a behav-
iour which appears to be consistent with our model. Generally speaking, the shelf break is defined as
the line between the shelf and the upper continental slope. Around Antarctica, the ice load and the
resulting isostatic equilibrium and erosion result in a deep shelf. Some authors consider the shelf
break to be mostly located between 400 and 600 m water depth [Arndt et al. 2013], others around
800 m [Murase et al. 2013] or 1000 m [Atkinson et al. 2008].

Our model indicates that the shelf break and shelf waters inshore of it seem to be areas with the
habitats attractive to the AMW and where higher densities of the species have been recorded [Herr et
al. 2019]. The importance of the vicinity of the shelf break area in various locations throughout the
Southern Ocean is that Antarctic krill, a dominant prey item for AMWs, occurs here in higher densi-
ties [Siegel & Watkins 2016]. Using the employed threshold value, suitable conditions should appear
in waters shallower that 2790 m, but the best being around 800—1000 m and/or in nearshore habitats.

The combination of sea ice concentration, chlorophyll-a concentration, and bathymetry in the
present study’s model appears to successfully predict the presumed foraging habitat and distribution
for the AMW (Fig. 4). Areas where the AMW have particularly high likelihood of occurrence are
East Antarctica, NE of the Weddell Sea, areas around the northern tip of the Antarctica Peninsula,
areas bordering the Scotia—Weddell Confluence.
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Fig. 4. Result of the Bayesian additive regression trees [BART] modelling: modelled habitat suitability for Antarctic
minke whales in the Southern Ocean. Warmer colours indicate better habitat suitability. Yellow dot: Akademik Ver-
nadsky Ukrainian Antarctic station.

Puc. 4. Pesymprar MomentoBaHHs 3a aNTOPUTMOM OaleCiBCHKUX aguTUBHHUX perpeciiiHux nepeB (BART): moxens
perioniB [TiBgeHHOTO OKeaHy NMPUIATHUX IJIS epeOyBaHHA aHTAPKTUYHUAX CMyTadiB. Ternrim KoJbopH BKa3ylOTh Ha
perioHu 3 OiIBLI MPUAATHUMH JUIs TBapUH yMoBaMH. JKOBTHI KpYKEUOK MOKa3ye Miclie po3TallyBaHHs YKpaiHChKOT
AHTAPKTUYHOT CcTaHIli «AKameMik BepHaacbkuii»
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Conclusions

The spatial distribution of biological organisms is one of the fundamental pieces of information
necessary to understand their ecology. Detailed current knowledge of the distributions of cetaceans
and their suitable habitat is important for the effective management and conservation not only of
cetacean species but also of entire marine ecosystems [Kanaji ez al. 2015].

The application of presence-only SDMs for marine species is particularly attractive due to often
logistical and economic costs of obtaining systematic species’ distribution data [Smith ez al. 2021].
Exploring present relationships between AMW and environmental variables can highlight potential
reasons for shifts in abundance estimates and help to build more robust survey methods for the future
[Williams et al. 2014], provide a basis for adaptive surveys or sampling design as effort could be
concentrated in areas predicted to have better habitat suitability.

Suitable habitat for AMWs predicted by the SDM is interpreted as regions where the species is
most likely to be found, and represent priority areas where monitoring efforts (including passive
acoustic monitoring and aerial and/or vessel-based surveys) should be focused in the coming years.
Given the pagophilic character of the biology of AMWs, this makes them particularly vulnerable to

climate change and a near-perfect biological indicator for tracking these changes.
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Abstract

Burrowers are the main creators, converters, and keepers of landscapes and soils of
steppe ecosystems. The northern mole vole Ellobius talpinus (Pallas, 1770) is a
rather widespread species of burrowing animals, an indicator species of various
types of steppes, with a pronounced environment-forming activity. Fourteen large
colonies of E. talpinus were studied in the Middle Volga region during the field
seasons of 2006-2021. The agrochemical indicators of the soil characterise the
possibility of developing certain steppe microstations, in which specific plant
associations are formed. The parameters of soil samples and their combinations
show the suitability of the formation of those plant associations that will corre-
spond to the conditions of existence, reproduction, and feeding of burrowing ro-
dents, in this case, the northern mole vole. The agrochemical features of steppe
landscapes and habitats of the northern mole vole E. falpinus in the Middle Volga
region are considered as stable trends in the formation of steppe communities. The
northern mole vole E. talpinus prefers soils with a neutral or slightly alkaline pH,
moderate phosphorus and calcium content, high copper and manganese content,
moderate zinc content, uncontaminated by heavy metals (sometimes with an excess
of cadmium content in the ancient layers of the parent rock) and rather loose (from
loose sand and sandy loam to light and medium loam), which is easily carried out
when digging the burrow, easily digs and deepens, for arranging chambers and
passages, when extracting rhizomes, tubers, and bulbs of fodder plants. In the
studied region, the steppe mole vole is generally attached to steppe and steppe
landscapes, forb-feather grass-fescue steppes on parent sand and sandstone, chalk
rocks; it chooses burrowing sites with steppe vegetation of various options, prefer-
ring calciphilic and psammophilic associations. The mole vole, as well as other
burrowing rodents, are indicators of steppe landscapes and the preservation of soil
in their biotopes, which, in turn, are indicators of the preservation of steppe habi-
tats. The type of soil, its main features, as well as landscape characteristics of the
habitat are important regional diagnostic characters of E. talpinus colonies.
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Exouoris cainauka crenoBoro (Ellobius talpinus) y neHTpajbHUX 00J1aCTAX
apeaJly: XapaKkTepUCTHKA 0i0TONIB y MicISIX OCeJIeHHSI BUY

€sena Aprem'eBa

Pesrome. 3emiepoi-HOpHUKM — TOJIOBHI TBOPI, TEpETBOPIOBadi Ta 30epiradi JaHAmadTiB i IPYHTIB CTENO-
Bux ekocucreM. Cruinauok Ellobius talpinus (Pallas, 1770) — nocuTh mommpeHuil BUI 3eMIIEPOiB-HOPHHKIB,
IHAMKATOPHUI BUJ CCaBIIB AJS Pi3HUX THUIIB CTEMiB, 3 BUPA3HOIO CEPEIOBHIICTBIPHOIO aKTHBHICTIO. Jlocmi-
JokeHO 14 Benukux KojioHii E. talpinus y Cepenabomy I1oBommki mpoTsaroM moiasoBux ce3oHiB 2006-2021. Ar-
POXiIMiYHI TMOKa3HUKH IPYHTY XapaKTEpU3YIOTh MOJIMBICTH PO3BHTKY OKPEMHX CTEMOBHX MiKpocTamild, Ha
skux chopmoBati crienudiuHi pocnunHi acomianii. [Toka3HUKK 3pa3KiB IPYHTY Ta iX KOMOiHALIl CBiT4aTh PO
NPUATHICTh YTBOPEHHS THUX POCIMHHHX acomiamii, sSKi BiIITOBITATHMYTh yMOBaM IIPOKUBAHHS Ta PO3MHO-
JKCHHSI, KUBJICHHS] HOPHHUKIB — y JTaHOMY BHINAJKY ciinadka. CTaMMu TeHISHLIsIMU y opMyBaHHI CTEITOBUX
YTPYIOBaHb € arpoXiMiuHi 0COONUBOCTI CTEMOBUX JaHMIadTIB i 6GioTomiB ciimauka E. talpinus y CepeTHbOMY
Tloomxki. Cninavok E. talpinus Biniae nepeBary o0JalITyBaHHIO HIip Y IPYHTaX 3 HEUTpaIbHUM a00 crabomyxX-
HuUM pH, moMipanM BMicTOM (ocopy Ta KambLito, BUCOKAM BMIiCTOM Mili Ta MapraHiio, IOMipHAM BMiCTOM
OUHKY, He3a0pyJHEHOMY BaKKUMH MeTajaMd (1HOZ1 3 HaJJIMIIKOM KaJMilo B IaBHIX HIapax MaTepUHCHKOI MO-
poau) i TOCUTh MyXKHX (BiI MyXKHX IICKIB 1 CYMiCKiB 0 JIETKUX 1 CEPEeIHIX CYIJIMHKIB), SIKi JIETKi Ui PUTTA
MiI36MHUX XOJiB, JOBIUX TyHENIEH Ta OONAIITyBaHHS KaMep, BUKOMYBAaHHS KOpPEeHEeBHI, OyIb0 1 HHOyIHH KOp-
MOBHX POCIHH. Y IOCHI/KYyBaHOMY PEriOHI CIIIIa4OK B OCHOBHOMY IIPHYPOYCHHII O CTEMOBHX i CTEIOBUX
naHAmadTiB, Pi3HOTPABHO-KOBUJIOBHUX 1 371JaKOBO-THITYAKOBHX CTEIIiB HAa MAaTEPUHCHKUX IICKaX i MICKOBHKaX,
KpeHITHUX TOopoJax, OOMparouy Micls JUIsl HOPIHHS 31 CTEIIOBOIO POCIMHHICTIO PI3HUX BapiaHTIB i BiAaldn
nepeBary KaubIludiTbHAM Ta ncamoiibHuM acomiariisiv. Clinayok, K 1 1HIII MiJ3€MHI TPU3YHH, € 1HIUKATO-
poM cTenoBuX JaHAMA(TIB 1 30epeKEHOCTI KOPIHHUX IPYHTIB, SKi Y CBOIO Yepry € MOKa3HHUKaMHu 30epeKeHOCTI
crenoBux OioromiB. Tum IpyHTY, HOr0 OCHOBHI XapaKTEepUCTUKU Ta JaHAMA(THI XapaKTEpPUCTUKH O10TOmy €
B)KJIMBUMH PETIOHATBHAMU IiarHOCTHUYHIMHU OCOOIMBOCTSIMU TOCENCHb E. talpinus.

KinrouoBi cioBa: criinadok, 3eMiepoi-HOpHUKH, (payHa, 6ioTom, IpyHT, Janamadr, cremn, Cepenne [ToBomks.

Introduction

The northern mole vole Ellobius talpinus (Pallas, 1770) (Rodentia, Cricetidae) is a widespread
species, typical for the steppes, which are now being aggressively developed by humans. The north-
ern mole vole through most of its range is represented by the nominative subspecies Ellobius
talpinus talpinus (Pallas, 1770) [Zubko 1940; Pavlinov et al. 2002; Pavlinov & Lisovsky 2012].

The species is widely variable with different forms of fur colouration (from light beige to
black). The species has different body measurements. Individuals of both small and large sizes are
found throughout the range. The species is represented by two geographical forms corresponding to
two subspecies inhabiting the western and central parts of the range. In the western parts of the range
(east and south of Ukraine, including Donets basin, Lower Dnipro region, Azov Region and Steppe
Crimea), it is represented by the subspecies Ellobius talpinus tanaiticus Zubko, 1940.

It is an indicator species in ecological studies of the steppes [Zagorodniuk 1999; Kondratenko &
Zagorodniuk 2006; Korobchenko et al. 2010] and a model object of palacontological studies of the
fauna of the Quaternary period [Topachevsky & Rekovets; Vinogradov & Gromov 1952]. It is easily
vulnerable species living in virgin steppes. With fresh ploughing of steppes, the species can live only
one to two seasons. The species is very sensitive to habitat changes. It requires obligatory living
conditions: maintenance of food supply [Sakhno 1971, 1978; Korobchenko 2008] and uncontami-
nated soils. It does not settle in areas that have been cultivated for a long time [Tovpinets 1993].

The species shows little terrestrial activity. As a rule, the animals spend most of the time under-
ground in their burrows. The key features of the biology and ecology of the species are associated
with the choice of certain habitats. In a wide range, habitat preferences of the species change; it
leaves its usual habitats. In the central areas of the range, the choice of habitats is stable.
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In the Middle Volga region, the northern mole vole lives only in the Right Bank, on virgin lands
[Abrakhina et al. 1993]. The main diet of mole voles is the underground parts of plants: bulbs, rhi-
zomes, and tubers. It prefers irises, garlic, onions and tulips [Elina et al. 2016], gladioli, thizomes of
cereals, aerial parts of herbaceous plants. The range of fodder plants is wide and includes most plant
species that occur in burrow-suitable habitats [Sakhno 1971, 1978].

The aim of the article is to study the ecology of the northern mole vole E. talpinus in the central
region of its geographic range.

Materials and Methods

During the field seasons of 20062021, mapping and survey of E. talpinus settlements, collec-
tion and laboratory analysis of soil samples were carried out in the following areas of the Ulyanovsk
region, Russia: Arbuginska Steppe, Vyrystaykinska Steppe, and Shilovska Forest-steppe in the Sen-
gileevskie Mountains National Park of the Sengileevsky district); Marievska Steppe, Vasilevska
Steppe, and Surulovska Forest-steppe in the Novospassky district; Akulovska Steppe and Varva-
rovska Steppe in the Nikolaevsky district; Oktyabrska Steppe and Bogdanovsky Reserve in the
Radishchevsky district; Bakhteevsky Ridges Reserve in the Starokulatkinsky district; Shikovska
Steppe and Andreevska Steppe in the Pavlovsky district.

The number of individuals in E. talpinus settlements was estimated according to previously de-
veloped methods, as for the western parts of the species range [Korobchenko 2008; Korobchenko &
Zagorodniuk 2008; Zagorodniuk & Korobchenko 2008a—b] and for the eastern parts of the range
[Chernogaev 1981; Evdokimov & Pozmogova 1998]. For the eastern parts of the range, a method for
counting colonies of the species was developed [Evdokimov 1997, 2001].

Route survey was carried out on a 367.2 km long distance by walking and on a 2478.5 km route
by car. The choice of routes was dictated by the study of the preservation of the habitats of the spe-
cies, that is, the search for primary indigenous steppe sites that have been preserved in the studied
region. The author understands a colony as a group of settlements of a species. Large colonies mark
6 populations of the studied region. A total of 6 populations, 13 colonies, and 102 settlements of this
species were studied on a total area of 3.927 km? (steppes make up 1862.5 km? or 5% of the total
area of the study region). Eleven soil samples were analysed; one from each colony marking the
population (Table 1). The identification of plants was carried out according to Maevsky [2006] and
Blagoveshchensky [1984]. A list of 17 reference points (coordinates) of the studied territories of the
Middle Volga region is presented in Table 1.

The collection and analysis of photographs of mole voles living in different types of soils was
carried out. According to the photographs of the colour phenotypes of E. talpinus, the correspond-
ence of the colour phenotype to a certain type of soil was revealed. Photos were taken from publica
domain sources (OSINT): 250 photos.

Study of the soil cover of E. talpinus colonies. Soil types, its main characteristics, and assess-
ment of the condition of E. talpinus colonies in the Middle Volga region were determined. Soil sam-
ples were taken from the sites of population groups of the species according to the standard method,
the mechanical composition of the soil and the content of heavy metals, micro- and macroelements
were determined from the soil dumps of the mole vole in the sites of its settlements in burrow-
suitable habitats [Artemieva 2022a].

Mapping of animal habitats. Field observations and mapping of habitats with mole vole settle-
ments were carried out using GIS-technologies. Thus, to identify colonies of E. talpinus in the Mid-
dle Volga region, a general map of animal habitats was developed based on special maps and atlases:
general geographic and topographic maps of the Ulyanovsk region, soil, geological, landscape maps,
etc. (see below) [Artemieva et al. 2018]. Further, in accordance with the topic of this study, private
maps were prepared: maps of specific settlements of the species with the indicated points of their
locations. Light green colour shows areas of preserved native steppes under typical steppe vegeta-
tion. All other types of animal habitats have been removed from the map to avoid excessive visual
variegation, distracting attention.
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Table 1. Results of the analysis of soil samples and the degree of availability (total content of mobile forms of
mineral substances) in the habitats of E. talpinus colonies in the Middle Volga region

Tabmums 1. Pesynbrati aHanizy IpyHTOBHX P00 Ta CTYHIiHB 3a0€3MeYeHOCTI (BAIOBUH BMICT pyXxoMux (Gopm MiHe-
PaJIBHHUX PEYOBHH) y 6i0TONax 3 po3TallyBaHHAM KOJOHiH E. talpinus y Cepenapomy IloBomki

No. of sam- | Location, coordinates Habitats, station Soil type No. in
ples, date Tables 34
1. near the village of Vyrystaikino, feather grass-tyrsa-fescue  sandy loam -
3.05.2009 Sengileevsky district; steppe

53.823083 N, 48.930972 E
2. near the village of Bakhteevka, petrophytic steppe, the carbonate cherno- -
6.05.2009 Starokulatkinsky district; 52.755083  foot of the chalk hills zem

N, 47.761722 E
3. near the village of Shikovka, petrophytic steppe carbonate cherno- -
9.05.2009 Pavlovsky district; 52.630028 N, zem

4741175 E
4. near the village of Nova Andreevka, petrophytic steppe carbonate cherno- -
10.05.2009  Pavlovsky district; 52.647250 N, zem

47.408028 E
5. near the village of Marevka, sandy steppe sands, sandy loam -
4.05.2010 Novospassky district; 53.131306 N,

48.125889 E
6. near the village of Vasilevka, sandy steppe sands, sandy loam —
5.05.2010 Novospassky district; 53.059611 N,

48.044194 E
7. near the village of Varvarovka, Niko- sandy steppe sands, sandy loam —
28.07.2016  laevsky district; 53.105722 N,

47.480528 E
8. near the village of Staroe Zelenoe, petrophytic steppe, the humus-calcareous 9
24.08.2017 Starokulatkinsky district; 52.801083  foot of the chalk hills soils

N, 47.815694 E
9. near the village of Surulovka, Novo-  petrophytic steppe, the carbonate cherno- -
20.05.2018  spassky district; 53.058917 N, foot of the chalk hills zem

47.741306 E
10. near the village of Solovchikha, petrophytic steppe, the carbonate cherno- 6
20.05.2018 Radishchevsky district; 52.968322 N, foot of the chalk hills zem

47.801761 E
11. near the village of Shilovka, Sen- feather grass-tyrsa-fescue sandy loam -
5.05.2019 gileevsky district; 50.0081667 N, steppe

48.6724444 E
12. near the village of Solovchikha, petrophytic steppe, the chalky chernozem 7
27.06.2019  Radishchevsky district; 52.968322 N, foot of the chalk hills soils

47.801761 E
13. near the village of Sytinka, Pletma,  valley of the Kasley- chalky chernozem 11
28.06.2019  Pavlovsky district; 52.618211 N, Kadada river, floodplain  soils, sandy out-

46.824172 E meadow crops, sandstones
14. Akulovska Steppe SPNA, Nikolaev-  stone chalk steppe, chalk  chalky chernozem 3
29.06.2019  sky district; 53.081478 N, 47.385078 outcrops, old chalk quarry soils

E
15. Akulovska Steppe, Nikolaevsky sandy steppe, outcrops of  sandy soils 4
29.06.2019  district; 53.101194 N, 47.365972 E brown sands and drain

sandstones

16. Akulovska Steppe, Nikolaevsky sandy steppe, outcrops of  sandy soils 5
29.06.2019  district; 53.101194 N, 47.365972 E pink ferruginous sands
17. Arbuginska Steppe, Sengileevsky feather grass-tyrsa-fescue  sandy loam 1
9.09.2019 district; 54.1122222 N, 48.5734722 E steppe
18. near the village of Staroe Zelenoe, petrophytic steppe, the carbonate cherno- 10
11.06.2020 Starokulatkinsky district; 52.801083  foot of the chalk hills zem

N, 47.815694 E
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No. of sam- | Location, coordinates Habitats, station Soil type No. in
ples, date Tables 34
19. near the village of Oktyabrsky, Oktyabrsky pond, halo- chernozem 8

14.06.2020  Radishchevsky district; 53.017569 N, phyte meadow
13.07.2021 47926746 E
20. near the village of Mordovo, Sen- Mordovian Bay, halophyt- chernozem 2
1.08.2021 gileevsky district; 54.344475 N, ic meadow
494851139 E

The map scale of 1 : 500 000 makes it possible to simultaneously reflect the existing patterns in
the distribution of animals and the most fully characterise their living conditions. Visual interpreta-
tion of natural differences (a special term for visual spatial differences in the surfaces of photographs
of biotopes, adopted in GIS-technologies) was carried out according to their structure, geometry, and
colour based on Landsat multispectral images (Landsat 4.5 TM, Landsat 7 ETM+, Landsat 8
OLI/TIRS); medium and high resolution program Google Earth 6.1. The georeferencing of the
points was made with the help of satellite GPS navigators. For all natural types of landscapes, the
level of their anthropogenic transformation was necessarily taken into account.

The basis for creating a map of the natural landscape complexes of the region under study are
satellite images of the Landsat program, up-to-date satellite imagery data from the USGS (Science
for a changing world) website, U.S. Department of the Interior (http://www.usgs.gov/); website of
GloVis, U.S. Department of the Interior (http://glovis.usgs.gov/), and Earth Explorer
(http://earthexplorer.usgs.gov/). The collected material was processed and analysed using the Google
Earth and SAS programs Planet. As a topographic basis for field work and subsequent processing of
the material, atlas maps at a scale of 1:200 000 and 1 : 100 000, a forest map of the Ulyanovsk
region at a scale of 1 : 200 000 and 1 : 100 000, and Landsat/ETM+2000 satellite images were used.

Point descriptions are the information base of the database created in Google Earth 6.1. The
number of described points is 308; they cover almost all areas of the studied region. In general, 858
images of the study area were analysed. Skectch maps were compiled using ArcGIS 10.2 and
Google Earth Pro 7.3.3.7786 software and graphic editors.

Results

Colonies of the northern mole vole

The section presents data on the spatial position of E. falpinus colonies in the studied territory
of the Middle Volga region, landscape and soil features of the areas where they are located. The data
is given in chronological order. Steppe maps of the studied region show areas of colonies and indi-
vidual settlements of Ellobius talpinus (Fig. 1).

The studied region is located between the forest and the steppe zones and is part of the forest-
steppe zone. In the territory of the Ulyanovsk region, two provinces of the forest-steppe landscape
zone can be distinguished: the Volga Upland (Right Bank) and the forest-steppe of the Lower Volga
region (Left Bank), as well as a transitional territory between the Lower and Upper Volga regions—
the area of the Kondurcha River (Left Bank). In the territory of the Ulyanovsk region, two natural
regions have been identified: Predvolzhsky and Zavolzhsky. Predvolzhsky lies entirely within the
central part of the Volga Upland, whereas Zavolzhsky in the low valley of the Volga River [Arte-
mieva et al. 2018].

The structure of the Predvolzhsky natural complex includes various forest-steppe and steppe
ecosystems of the Right Bank: upland cretaceous pine and pine-broad-leaved, broad-leaved-pine and
broad-leaved forests, steppes. The Zasyzran steppe ecosystems include shrub, stony chalk, sandy,
clay, saline steppes and their mixed variants. The Zavolzhsky natural complex includes flat forest
and steppe ecosystems of the Left Bank: floodplain pine and broad-leaved, mixed forests, floodplain
meadows, and preserved areas of primary feather-grass-fescue steppes [Artemieva et al. 2018]. The
mole voles live only in the steppes of the Right Bank, but not of the Left Bank.
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Ulyagovsk

Samgra
Fig. 1. Map of the study areas of E. talpinus in the Middle Volga
region (GIS  resources of Google were used:
https://bit.ly/3HK7em9).
Puc. 1. Kapra-cxema paiioniB nocniyxensst Ellobius talpinus y
Satoy 50 km Cepenapomy IloBomki (BuxopucraHo I'IC-pecypeun Google:
Qo

P https://bit.ly/3HK7em9).

The area of preserved primary steppes in the studied region is 1862.5 km? or 5 % of the total ar-
ea of the region. The terrain in the habitats of the mole vole is steppe areas under typical vegetation,
sometimes in combination with forest pegs, as well as hayfields and pastures on steppe lands. At
present, a significant area of the indigenous steppes has been ploughed up and turned into agricultur-
al landscapes. They were preserved mainly in places not suitable for farming: along the slopes of
gullies and ravines, forest edges, roadsides, and small watersheds. The type of steppe vegetation
depends mainly on edaphic (soil-ground) conditions.

Sandy and stone chalk steppes occupy the poorest soils and ground substrates. Psammophyte
steppe areas are formed on sandy soils, as a rule, on the site of flattened pine forests. Petrophytic
steppes are distributed only in the Predvolzhsky region and cover the southern areas of the Middle
Volga under study. They are usually located on strongly gravelly, even skeletal soils on chalk slopes
of the southern exposure and petrophytic areas of vegetation along the slopes of river valleys (Sura
and Inza rivers). Shrub steppes are rarely located on the slopes of the northern exposure. The steppe
areas occupy the largest area in Sengileevsky, Novospassky, Nikolaevsky, Radishchevsky, Staroku-
latkinsky, and Pavlovsky districts.

Sengiley population
The Sengiley population unites four large colonies of the species (Fig. 2).

Vyrystaikino colony of E. talpinus. Located near the village of Vyrystaikino of the Sengileev-
sky district, Tubaik ravine (Vyrystaykinska Steppe SPNA, cluster of the Sengileevsky Mountains
National Park).

Landscape areas in the locations of the settlements: rocky chalk steppe on hills, feather grass-fescue,
feather-grass and fescue steppes with tyrsa, feather-grass-fescue-crinitaria steppes with pinnate feather
grass Stipa pennata L. Background vegetation includes bulbous and rhizomatous ephemeroids; prostrate
twig Kochia prostrata (L.) Schrad., spring adonis Adonis vernalis L. [ Artemieva et al. 2017].

Shilovka colony of E. talpinus. Located in the territory of the Shilovska Forest-steppe SPNA
of the Sengileevsky district (a cluster of the Sengileevsky Mountains National Park).

Landscape areas in the locations of the settlements: tyrs and tyrs-fescue steppes with tyrsa Stipa capillata
and fescue Festuca valesiaca, with pinnate feather grass Stipa pennata L. [Artemieva et al. 2017]. Back-
ground vegetation: hill violet, dwarf iris, Potentilla vernalis, Scorzonera austriaca, Astragalus testicula-
tus, Ephedra dystachya, russian hazel-grouse, Alyssum lenense, etc.

Arbuga colony of E. talpinus. Located in the territory of the Arbuginskaya Steppe protected
area of the Sengileevsky district (a cluster of the Sengileevsky Mountains National Park).
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Fig. 2. Sketch-map map of E. talpinus
settlements in the Sengileevsky district:
Shilovska, Tushninska colonies; Vyrystay-
kinska, Mordovian colonies. The circles
show the settlements in the steppe areas.

Puc. 2. Kapra-cxema mnocenens Ellobius
talpinus y CenrineiBcekomy paiioni: Llu-
noBcpKa, TymHiHCBKA KoOJOHIl; Bupu-
cTalikiHChKa, MopmoBcbka KomoHii. Kpyxk-
KaMH{ II0Ka3aHO IIOCENCHHS Ha CTEMOBHX
JISTHKAX.

Landscape areas in the locations of the settlements: tyrsa and tyrsa-forb steppes with Stipa capillata, pin-
nate feather grass steppes with Stipa pennata, shrub steppes with Spiraea crenata, tyrsa-rump and mead-
ow brome-forb steppes with coastal rump Bromopsis riparia. Background vegetation includes Fritillaria
ruthenica, Goniolimon elatum, Hedysarum grandiflorum, Scabiosa isetensis, Iris pumila, Pimpinella ti-
tanophila, Onosma simplicissima, Gypsophyla altissima, and Ephedra distachya [Artemieva et al. 2017].

Mordovo colony of E. talpinus. Located on the shore of the Mordovian bay near the village of
Mordovo of the Sengilevsky district.

Landscape plots in the locations of the settlements: a halophyte meadow along the shore of the Mordovia
bay of the Kuibyshev Reservoir. Background vegetation includes yellow iris, Lythrum salicaria, riparian
and meadow rhizomatous plant species.

Novospassky population
The Novospassky population includes three colonies of the mole vole (Fig. 3).

Surulovka colony of E. talpinus. Located in the territory of the Surulovskaya Forest-steppe
protected area of the Novospassky district.

Landscape areas in the settlements: sandy steppe with Cleistogenes squarrosa, Helichrysum arenarium,
Sedum acre; relic steppes with sheep Helictotrichon associations on the cretaceous eluvium. Background
vegetation includes Hedysarum grandiflorum, Scabiosa isetensis, Onobrychis arenaria, etc.

Marevka colony of E. talpinus. Located in the territory of the Maryevska Steppe protected area
of the Novospassky district.

Landscape areas in the locations of settlements: steppe petrophytic communities of clay and carbonate
substrates, solonets and solonchak communities; fescue, fescue-forb, feather grass and feather-grass-forb
steppes, with Festuca valesiaca and Stipa capillata, and Stipa pennata [Artemieva et al. 2017]. Back-
ground vegetation includes Goniolimon elatum, Artemisia sanionica, Kochia prostrata, Limonium gmeli-
nii, Salicornia europaea, Suaeda prostrata, Bassia sedoides, Amygdalus nana, Fritillaria ruthenica, and
Tulipa biebersteiniana.

Vasilevka colony of E. talpinus. Located in the territory of the Vasilevska Steppe SPNT of the
Novospassky district.
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Fig. 3. Sketch-map of E. talpinus settle-
ments in the Novospassky region: Ma-
ryevska and Vasilyevska colonies. The
circles show the settlements in the steppe
areas.

Puc. 3. Kapra-cxema mocenens Ellobius

O talpinus y HoBocmackkoMy paiioHi: Ma-

(] g p'iBcbka Ta BacmmiBchka komonii. Kpyxk-

— KaM{ TOKa3aHO IIOCENICHHS Ha CTEHOBHX
20 km JiNSTHKaX.

Landscape areas in the locations of settlements: steppe petrophytic communities of clay and carbonate
substrates, solonets and solonchak communities; fescue, fescue-forb, feather grass and feather-grass-forb
steppes with Festuca valesiaca, Stipa lessingiana, and Stipa capillata [Artemieva et al. 2017]. Back-
ground vegetation includes Palimbia salsa, Astragalus ucrainicus, Ferula caspica, Atraphaxis frutescens,
Dianthus leptopetalus, Astragalus macropus, Jurinea multiflora, Kochia prostrata, Artemisia sanionica,
Hedysarum grandiflorum, Iris pumila, Salvia nutans, Valeriana tuberosa, and Tulipa biebersteiniana.

Nikolaevka populaition
This population includes two large colonies of the species (Fig. 4).

Akulovka colony of E. talpinus. Located in the territory of the Akulovska Steppe protected ar-

ea of the Nikolaevsky district, which is situated on the watershed of the right bank of the Ardovat
River (right tributary of the Kanadei River), 8 km south of the village of Praskovyino and 4 km west
of the village of Kuroedovo of the Nikolaevsky district. The settlement Akulovka and the chalk fac-
tory do not currently exist, only the old chalk quarry has survived.

Landscape areas in the locations of the settlements: indigenous tyrso-fescue and tyrs steppes, slightly dis-
turbed stony steppes on chalk substrates, feather-grass-fescue, brome, tyrs, pinnate-feather grass, oats,
stony forb steppe communities; sandy steppes with Festuca polesica, Stipa pennata, Cleistogenes squar-
rosa, steppes dominated by Bromopsis riparia and Phleum phleoides, sheep and sheep-forb steppes with
Helictotrichon desertorum [Artemieva et al. 2017]. Background vegetation includes endemic Linaria vol-
gensis, Alyssum gmelinii, Scorzonera ensifolia, endemic Dianthus volgicus, Matthiola fragrans, Allium tu-
lipifolium, Oxytropis hippolyti, Clausia aprica, etc.

Varvarovka colony of E. talpinus. Located in the territory of the Varvarovska Steppe protect-

ed area of the Nikolaevsky district, 4 km north-east of the village of Kuroedovo of the Nikolaevsky
district.

Landscape plots in the locations of the settlements: feather grass-fescue and sandy steppes, feather-grass-
fescue, brome, tyrs, pinnate-feather grass, ovsets, communities; sandy steppes with Festuca polesica, Sti-
pa pennata, Cleistogenes squarrosa, Bromopsis riparia, sheep-forb steppes with Helictotrichon deserto-
rum [Artemieva et al. 2017]. Background vegetation includes endemic Linaria volgensis, Alyssum gmeli-
nii, Scorzonera ensifolia, endemic Dianthus volgicus, Matthiola fragrans, Hedysarum grandiflorum, Nep-
eta ucranica, Campanula sibirica, Thalictrum minus, Syrenia cana, Scabiosa isetensis, Salvia stepposa,
Adonis rosverna, and Phlomis rosverna, Phlomis pungens, Veronica spicata, Euphorbia seguieriana,
Gypsophyla altissima, and Onosma simplicissima, Clausia aprica, etc.

Radishchevo population
The Solovchikhinska and Oktyabrska colonies are the largest in this population (Fig. 5).

Solovchikha colony of E. talpinus. Located in the territory of the Bogdanovsky Reserve, near

the village of Solovchikha of the Radishchevsky district.

Landscape areas in the locations of the settlements: rocky chalk forb steppes with Stipa pennata, Cleisto-
genes squarrosa, tyrsa steppes. Background vegetation includes calciphils: Adonis vernalis, Polygala.
sibirica, Scabiosa isetensis, Globularia punctata, Thymus cimicinus, Salvia nutans, Centaurea ruthenica,
Artemisia armeniaca, Artemisia sericea, Iris pumila, and Iris aphylla.
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Fig. 4. Sketch-map of E. talpinus settlements in the Niko-
00 laevsky region: Akulovska and Varvarovska colonies. The
circles show the settlements in the steppe areas.

Puc. 4. Kapta-cxema nocenens Ellobius talpinus y Muxo-
naiBChKOMY paifoHi: AKyliBcbka, BapBapiBcbka KOJOHIT.
10 km Kpyskkamu 1moka3zaHo MOCETIeHHS Ha CTETIOBUX JIUITHKAX.
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Fig. 5. Sketch-map of E. talpinus settlements in the Radishevsky district. The circles show the settlements in the

steppe areas.

Puc. 5. Kapra-cxema mocenens Ellobius talpinus y PamumeBcbkomy paiioni. Kpykkamu moka3aHO TOCETICHHS Ha

CTCIIOBUX L[iJ'IHHKaX.

Oktyabrvsky colony of E. talpinus. It is located on the coast of the Oktyabrsky pond of the

Radishchevsky district.

Landscape plots in the locations of settlements: forb-feather grass-fescue steppe with Stipa pennata,
Festuca polesica. Background vegetation: Lathyrus tuberosus, Astragalus austriacus, Astragalus on-
obrychis, Melilotus officinalis, Melilotus albus, Melilotus volgicus, Verbascum orientale, Verbascum
lychnitis, Savia tesquicola, Salvia stepposa, Inula helenium, Senecio schvetzovii, etc.

Stara Kulatka population
The largest colony of this population is the Bakhteevka colony (Fig. 6).

Bakhteevka colony of E. falpinus. Located in the territory of the Bachteevsky Ridges Reserve

protected natural area of the Starokulatkinsky district.

Landscape areas in the locations of the settlements: feather-grass-forb steppes with Stipa pennata, forb
stony steppes with Globularia punctata, Koeleria sclerophylla. Background vegetation includes Paeonia
tenuifolia, Viola tanaitica, Crambe tataria, Hedysarum grandiflorum, Astragalus cornutus, Astragalus
henningii, Linum ucranicum, Cephalaria uralensis, Veronica jacquinii, Salvia nutans, Iris aphylla, etc.
Pavlovka population

The Shikovska colony is the most significant in the Pavlovka population (Fig. 7).
Shikovka colony of E. talpinus. Located in the Shikovska Steppe and Andreevska Steppe pro-

tected areas near the villages of Shikovka and Nova Andreevka of the Pavlovsky district.
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Staraja Kulatka

Fig. 6. Sketch-map of E. talpinus settlements in the
N\ Starokulatkinsky district. The circles show the
settlements in the steppe areas.

Puc. 6. Kapra-cxema nocenensb Ellobius talpinus y
—_— CrapokynaTkiHCbKOMY paioHi. Kpyxkamu moxa-
10 km 3aHO MOCEJIEHHS HA CTETIOBUX JiNAHKAX.

Pavlovka

Fig. 7. Sketch-map of E. talpinus settlements in
the Pavlovsky region. The circles show the settle-
ments in the steppe areas

Puc. 7. Kapra-cxema nocenens Ellobius talpinus 'y
Saratov oblast [MaBniBcbkoMy — paiioni. Kpykkamu —MokasaHo
10 km TMOCEJIEHH S Ha CTETNOBUX JIITHKAX

Landscape areas in the locations of the settlements: stony, feather grass-forb, feather-grass-rump and
shrub steppes, feather-grass-fescue-forb steppes with Stipa pennata, steppe solonetsous meadows [Arte-
mieva et al. 2017]. Background vegetation includes Iris pumila, Tulipa biebersteiniana, etc.

Summary data
The data on the mole vole colonies are summarised in Table. 2.

The number of a completely developed family of E. talpinus, on average, is 15-20 individuals.
The method for determining the abundance of E. talpinus is based on the fact that, on average, a
young family comprises 3 to 6 individuals [Evdokimov 2001]. Therefore, the estimate of the total
abundance of the species in the settlements is from 3 to 240 individuals, on average 121.5 individu-
als (1.215 ind./100 ha), 0.122 individuals per 1 ha (0.00122 ind./100 ha). The abundance of the spe-
cies in the studied area is 0.031 ind./ha (0.00031 ind./100 ha) and in the area of preserved habitats of
primary steppes (3.927 km?).

The abundance of the species in the sandy steppes is 391 individuals per ha, or 0.329 individu-
als per ha (0.00329 ind./100 ha) on an area of 1187 m? (1.187 km?). The abundance of the species in
the stony cretaceous steppes is 701.5 ind./ha, or 0.288 ind./ha (0.00288 ind./100 ha) on an area of
2438 m? (2.438 km?). The abundance of the species in halophyte meadows is 79 ind./ha, or 0.245
ind./ha (0.00245 ind./100 ha) on an area of 302 m? or 0.302 km?. In the sandy steppes, 34 settlements
were found on a total area of plots of 1187 m? (1.187 km?). In the petrophytic steppes, 61 settlements
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were noted on a total area of 2438 m? (2.438 km?). On halophytic meadows, 7 settlements were rec-
orded on an area of 302 m? (0.302 km?). A total of 102 colonies of this species were identified on a
total area of 3927 m? (3.927 km?). Percentage of the number of settlements in different types of habi-
tats is as follows: 59.80% of settlements were found in petrophytic steppes; 33.33% are located in
sandy steppes; 6.87 % were recorded on halophytic meadows.

Table 2. Characteristics of E. talpinus colonies in the Middle Volga region

Tabmur 2. XapakTepuCcTHKH KoNoHiN E. falpinus B Cepennbomy IToBom3i

No. of colony, Date Number | Number | Settle- Average | Average | Average
habitat, soil type of observation | of settle- | of soil | ment area | number of | relative | relative
ments / emis— square, indi_vidu— .density, flensity,
ha sions m2 als in the | ind./km? | ind./100
settlement ha
1. Vyrystaikino colony, pet- 30.04.— 3 82 129 13 0.035 3.5
rophytic steppe, carbonate 3.05.2009
chernozem
2. Shilovka colony, petro- 5.05.2019 6 210 276 11.7 0.104 10.4
phytic steppe, carbonate 9.09.2019 2 39 126
chernozem 8.05.2021 2 19 40
X442
3. Arbuga colony, feather 9.09.2019 5 22 46 13.1 0.012 1.2
petrophytic steppe, car- 8.05.2021 2 25 50
bonate chernozem ¥ 96
4. Mordovo colony, halo- 1.08.— 6 160 282 11.5 0.069 6.9
phytic meadow, chernozem 2.09.2021
5. Surulovka colony, petro-  13-15.05.2017 5 165 363 16.4 0.035 3.5
phytic steppe, carbonate 18-20.05.2018 3 102 250
chernozem Y613
6. Marevka colony, sandy 2.05.2009 7 210 357 15.5 0.104 10.3
steppe, sands, sandy loam 1-4.05.2010 2 45 120
X477
7. Vasilevka colony, sandy 1-4.05.2010 2 48 160 11.5 0.023 2.3
steppe, sandy loam
8. Akulovska colony, sandy ~ 8-13.06.2010 11 385 489 132 0.138 13.8
steppe, pink ferruginous 27.07.2016 2 21 36
sands, sandy soils ¥ 525
9. Varvarovka colony, 8-13.06.2010 6 180 249 10.9 0.115 11.5
sandy steppe on brown 28.07.2016 4 76 117
sands, sands, sandy loam s 366
10. Solovchikha colony, 11-17.07.2006 2 25 37 14 0.092 9.2
chalky steppe, carbonate 2.07.2010 2 23 34
chernozem 13-15.05.2017 5 98 163
10-14.06.2020 2 26 32
X266
11. Oktyabrsky colony, 14.06.2020 1 18 20 10 0.112 11.2
halophytic meadow, cher- 13.06.2021
nozem
12. Bakhteevka colony, 18-24.05.2009 10 285 337 14 0.138 13.8
chalky steppe, carbonate 29.06.-5.07.09 1 49 164
chernozem ¥ 501
13. Shikovka colony, 5-10.05.2009 11 275 407 134 0.127 12.7
steppe, carbonate cherno-
zem, sandy soils
Total 25 observa- 102 2588 4284 168.2 1.104 110.3
Average tions 7.85 199.1 329.5 12.94 0.085 8.485
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Soil characteristics of habitats of E. talpinus colonies

The analysis of the composition of soil emissions at plots in the habitats of E. talpinus colonies
in the study region was performed (Table 3—4). The primary analysis of the soils was carried out
earlier [Artemieva 2022a], here is presented an update of the extended and more detailed analysis for
the development of the study. This allows to show new provisions that have not previously been
received and published.

In Table 3, the given K»O values are not per 1 kg of native soil or per 1 kg of dry soil, but the
total content of mobile forms of mineral substances (similarly for other characteristics). The indica-
tors of potassium and phosphorus in the soil are quite high, which is associated with the presence in
this area of remains of a farmer large village where cattle were bred, and an old chalk factory and a
quarry, which are no longer functioning, as well as the close proximity of modern settlements with
cattle farms. Phosphorus, potassium, trace elements are given in mg/kg, and calcium and magnesium
are given in umol/100 g, which is required by the method of chemical analysis (State standard).

The manganese levels are also quite high, which is associated with the features of rocks that un-
derlie the soil in this area. The uniqueness of the Akulovska Steppe and the Varvarovska Steppe lies
in the fact that the fault of the Zhiguli dislocation passes through this territory, which formed a char-
acteristic chalk landscape with chalk and sand outcrops on the surface. Manganese compounds are
part of fluorite veins, which are located near the fault of the Zhiguli dislocation, as well as in the
composition of silicified flasks. Geomorphologically, the middle plateau (in the southern part) of the
Volga Upland is developed here with absolute elevations of 200-225 m a.s.l, composed of chalks
and marls of Upper Cretaceous age. In the northern part, on the surface, there are remains of the
Paleogene cover, composed of confluent ferruginous sandstones and sands with a high content of
iron, which gives the sands a characteristic pink-crimson hue, as well as silicified flasks, which also
include manganese compounds.

This section of the middle plateau was formed in the Miocene. Therefore, the Paleogene sandy-
stony deposits here have already been destroyed by denudation. To the west and south, the remains
of Paleogene deposits are still preserved. Agricultural crops are cultivated on the plakor, under
which complex mineral additives with microelements, including manganese, are applied. Rain
streams wash the remains of the compounds down the chalk and sandy slopes and soak into the
chalk rocks and linger there, and are quickly washed out of the sandy rocks by rainfall.

The range of soil characteristics of colony habitats is quite wide and includes characteristic fea-
tures of both sandy and carbonate chernozem soil types, which indicates the presence of two types of
settlements of the species. This is important for the understanding of habitat choice by the species.

The species E. talpinus shows plasticity in the choice of soil with a wide variation in chemical
parameters. This allows the species to live not only in steppe communities, but also in anthropogeni-
cally modified ones: on fresh arable lands, in secondary and upland meadows, etc. The mole vole
avoids monodominant reed grass wastelands (with Calamagrostis epigeios) due to the dense, diffi-
cult-to-pass sods of the reed grass and the absence of forbs as the basis of the food supply. The sites
of each group of E. talpinus settlements are characterised by their own unique set of soil characteris-
tics of the station, which determines the features of the landscape, vegetation and food supply, as
well as the size and density of the colony. The species is extremely dependent on the quality of the
soil environment. Under conditions of severe soil contamination, in particular heavy metals, the
existence of the mole voles is impossible. Therefore, when assessing the state of the populations of
the species, it is necessary to identify the level of heavy metal compounds in the soil (Table 4).

In the studed areas of E. talpinus settlements, the content of heavy metals does not exceed the
permissible norms (the landscape and habitats are not contaminated with heavy metals). In two sites
of settlements (Akulovka colony and Solovchikha colony), an excess of cadmium content was noted,
which may be due to the presence of Jurassic and Triassic deposits of cretaceous rocks, Paleogene
drain sandstones, and oil deposits.

In comparison with the central areas of the range, E. talpinus also prefers well-preserved habi-
tats to settle in the conditions of the Southern Urals: sandy steppes on sandy loams, stony steppes.
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Table 3. Results of the analysis of soil samples and the degree of availability (total content of mobile forms of
mineral substances) in the habitats of E. talpinus colonies in the Middle Volga region

Tabmums 3. Pesynbrati aHanmizy IpyHTOBUX HPoO Ta CTYMiHb 3a0€3MeYeHOCTi (BaJIOBHH BMICT pyXOMHX (OpM MiHe-
paJIbHUX peyoBHH) y O6ioTonax konoHil Ellobius talpinus y Cepenabomy IloBomnsi

No. of soil samples, | pH* |Organic| P2Os K20 Ca Mg S Cu Zn Mn |Mechanical
habitat, soil type matter mg/kg, mg/kg, umol/ “mol/ mg/kg, mg/kg mg/kg mg/kg COInpOSi-
% | mobile | mobile | 100 ¢, | 100 g, | mobile tion***,
ex- ex- fraction
change | change 0</0~01 mm,
0
1. Arbuga colony, 7.5 6.0 40 >1000 24.7 1.9 4.0 2.9 32 220 33.6 medi-
feather petrophytic um loam
steppe, carbonate
chernozem
2. Mordovo colony, 6.4 10.6 80 310 14.3 3.8 15.0 6.6 0.9 382 35.5 medi-
halophytic meadow, >180 >120 >33 <20 um loam
chernozem
3. Akulovska colony, 7.3 3.9 118 490 10.6 0.6 2.0 1.8 53 520 325
petrophytic steppe, medium
carbonate loam
chernozem
4. Akulovska colony, 7.3 0.6 50 8 3.7 0.4 1.0 0.8 1.2 6.7 3.2
sandy steppe, loose sand

brown sands,

sandy soils

5. Akulovska colony, 6.1 0.0 15 15 9 0.5 7.5 0.2 0.5 1.5 1.0
sandy steppe, pink loose sand
ferruginous sands,

sandy soils

6. Solovchikha co- 7.3 8.8 80.0  450.0 17.0 1.5 9.0 28 9.00 51.0 354

lony, chalky steppe, medium
carbonate chernozem loam

7. Solovchikha co- 6.5 21.8 220 330 16.1 1.4 6.0 5.2 16.2 118.0 28.9

lony, chalky steppe, light loam
carbonate chernozem

8. Oktyabrsky co- 7.4 6.1 20 780 24.6 2.4 7.0 4.7 44  34.1 55.0 heavy
lony, halophytic loam
meadow, chernozem

9. Bakhteevka co- 7.1 15.9 78.0 430.0 32.1 1.5 4.0 1.6 53 313 23.1light
lony, chalky steppe, loam
carbonate chernozem

10. Bakhteevka co- 7.6 6.0 55 180 16.3 0.9 3.0 1.9 49 39.8 36.4 medi-
lony, chalky steppe, um loam

carbonate chernozem
11. Shikovka colony, 5.7 1.6 140 255 10.2 2.2 4.0 2.5 1.23 7.8 139

steppe, carbonate sandy loam
chernozem, sandy

soils

Total: 11 samples; 57- 0.6 15220 15—~ 3.7-32.1 0438 1.0- 0.2-6.6 046 1.5~ 1.0-55.0
Lim 7.6 21.8 >1000 15.0 16.2 118.0

probability, p 0.05  0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

State standard** 2 [3] [4] [5] 6] [71  [8] 8]

Note: * For pH < 7.0, determination of phosphorus content (P20s) and potassium content (K20) was carried out
according to the Chirikov method; for pH>7.0, the values are determined by the Machigin method; ** [1] State
standard 26483-85; [2] State standard 26213-91; [3] State standard 26204-26205; [4] State standard 26204-91; [5]
State standard 26487-85; [6] State standard 26490-85; [7] State standard 50684-94; [8] State standard 50686-94; [9]
State standard 50685-94. *** Gradation of soil fractions of the mechanical composition: 5 to 10—connected sand; 10
to 20—sandy loam; physical clay particles <0.01 mm.



100 Elena Artemieva

Table 4. Content of heavy metals (HM) in the analysed soil samples (total content of mobile forms of mineral
substances) from the habitats of E. talpinus colonies in the Middle Volga region

Tabmums 4. 3mict Baxkknx MetaniB (TM) y rpyHTOBHX mpobax (BaJoBHH BMICT pyXOMHX (opM MiHEpaJbHUX pe-
4yOoBUH) y 6ioTomax konoHil E. talpinus y Cepennsomy IloBomn3i

No. of soil samples, habitat, soil type Cu, mg/kg | Zn,mgkg | Pb,mgkg | Cd,mgkg | Ni, mg/kg
1. Arbuga colony, 17.7 74.5 54 0.3 51.5
feather petrophytic steppe, carbonate cher-

nozem

2. Mordovo colony, 17.1 30.3 10.9 0.5 55.5
halophytic meadow, chernozem

3. Akulovska colony, 9.2 85.6 24.7 5.6 31.6
petrophytic steppe, carbonate chernozem

4. Akulovska colony, 2.0 8.9 2.8 0.4 13.7
sandy steppe, brown sands, sandy soils

5. Akulovska colony, 0.9 38 1.2 0.3 3.1

sandy steppe, pink ferruginous sands,
sandy soils

6. Solovchikha colony, 12.8 33.8 31.0 3.9 53.5
chalky steppe, carbonate chernozem

7. Solovchikha colony, 18.5 69.0 26.5 3.2 36.5
chalky steppe, carbonate chernozem

8. Oktyabrsky colony, 322 86.9 17.9 0.5 62.0
halophytic meadow, chernozem

9. Bakhteevka colony, 11.7 49.6 11.5 0.3 19.8
chalky steppe, carbonate chernozem

10. Bakhteevka colony, 153 57.6 54 0.9 53.7
chalky steppe, carbonate chernozem

11. Shikovka colony, 6.4 16.2 5.7 0.8 10.7
steppe, carbonate chernozem, sandy soils

Lim 0.87-32.2 3.8-86.9 1.2-31.0 0.285-5.6 3.1-62.0
Maximum allowable concentrations 55.0-132.0 100.0-220.0 32.0-130.0 2.0-3.0 80.0-85.0

The main characteristics of the soil of the settlement sites are neutral or slightly alkaline pH,
high copper content, high manganese content, and the mechanical composition of the soil is from
sandy loam to light loam. In the most extreme cases, the species may use a denser soil in the absence
of a more suitable one: medium and even heavy loam. In the Orenburg region, the mole voles are
also tied to steppe and steppe landscapes, forb-feather grass-fescue steppes on parent sandy and
sandstone, chalk and red-coloured rocks. It chooses burrowing sites with steppe vegetation of vari-
ous variants, preferring calciphilic and psammophilic associations.

The following plant species are characteristic for the mole vole station: Salvia tesquicola, Ta-
raxacum serotinum, Crinitaria villosa, Ceratoides papposa, Aster tripolium, Salicornia europaea,
Tulipa scythica, Tulipa gesneriana, Gagea sp., Tanacetum millefolium, Tanacetum kittaryanum,
Nedysarum grandiflorum, Hedysarum argyrophyllum, Nepeta ucranica, Onosma simplicissima, etc.
[Artemieva 20225p]. The station in the eastern regions of the range is shown in Fig. 8e—f.

Discussion
Number of colonies and edaphic factor

The species was first described from the Middle Volga region (Samara region) by P. S. Pallas in
1769. At present, E. talpinus is a rare endangered species everywhere. Over the past 20 years, the
number of the mole vole throughout its range has significantly decreased, which is associated with
the disappearance of suitable habitats. The species disappears as a result of the reduction of indige-
nous steppes. E. talpinus is a Neogene relic; colonies of this species mark refugia of ancient Neo-
gene fauna and flora in the region [Beliakov 1976].
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Fig. 8. Soil emissions and burrows of E. falpinus: a—Bogdanovsky Reserve SPNA, stony chalk steppe, carbonate
chernozem, 02.07.2010; b—Oktiabrsky lake, halophytic meadow, clay loam, 13.07.2021; c—Oktyabrsky lake, stony
chalk steppe, carbonate chernozem, 13.07.2021; 4—Bachteevsky Ridges SPNA, stony chalk steppe, carbonate cher-
nozem, 12.07.2021; e—Akulovska Steppe SPNA, sandy steppe, ferruginous sands, 27.07.2016; /—Surulovska For-
est-steppe SPNA, cretaceous steppe, 20.05.2018; g—Orenburg region (Southern Urals), 14.09.2018; 7—fescue-forb
steppe with tulips, thin chernozems on Triassic redstones, 14.09.2018. Photo by the author.

Puc. 8. Buxuan 3emumi ta Hipku Ellobius talpinus: a — OOIIT «bormaHiBCchKui 3aKa3HUKY», KaM'STHUCTUH KpeHasHuI
crer, kapOonaTHuit yopHo3em, 02.07.2010; b — OKTAOPBCHKHI CTABOK, Talo(iTHUI Jnyr, cyrimHOK, 13.07.2021;
¢ — OKTsA0pBCHKHI CTaBOK, KaM'sSTHUCTHH KpeWasHUi cren, kapOoHaTHHI YopHO3eM, 13.07.2021; d — OOIIT «bax-
TEEeBCKHUE YBalbl», KaM SIHUCTUH KpeHIIHuH cTem, kapOoHaTHHH dopHOo3eM, 12.07.2021; e — OOIIT «AxymiBChKHHA
cTenmy, mim@aHui crem, 3amizHi micku, 27.07.2016; f — OOIIT «CypyniBcbkuil nicoctemny», KpeHsHUA crer,
20.05.2018; g — Openbyp3bka obnacts (IliBnennuit Ypain), 14.09.2018; h — TumyakoBo-pi3HOTpaBHHUIl cTem 3
TIONBIIAHHUKaMU, MaJIOTIOTY)KHI YOPHO3EMH Ha TpiacoBUX YepBoHOLBITaX, 14.09.2018. ®oTo aBTOpAa.
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The species was known to palacontologists in Central Europe as widespread, but in recent dec-
ades it has literally ‘melted’ in nature. This is due to the catastrophic reduction of virgin steppes, the
deterioration of soil quality, an increase in the degree of their pollution, a sharp reduction in the in-
digenous steppe vegetation and ploughing of the steppes. E. talpinus is a species hostage to the spe-
cifics of its ecology. The study of the key characteristics of its habitats (landscape, soil, vegetation,
and food base) is the basis for monitoring and protecting its populations.

The species’ abundance in the past was high, but it had begun to decline sharply by the middle
of the last century. The species has become rare in the western and central regions of its range [Ba-
zhanov 1930; Erofeev 1930; Stroganova 1954; Davidovich 1964]. The abundance of the species
remains low [Oparin et al. 2010; Beliakov 1976; Vinogradov 1995]. In Ukraine, E. talpinus was a
widespread species in the past [Charlemagne 1920; Pidoplichko 1930; Kryzhov 1936; Zubko &
Ostriakov 1961], but is currently endangered [Tovpinets 1993; Zagorodniuk & Korobchenko 2008a—
b; Korobchenko et al. 2010]. The prospects for the survival of a species are determined by its key
needs: environment quality (soil, landscape) and food supply (vegetation). Respectively, its exist-
ence in nature will be possible only if there are preserved sections of the primary indigenous steppes.

Previously, it was shown that the populations of the mole vole on sandy arenas have a lower
abundance, but a higher density compared to the settlements on chalk arenas, which is probably due
to the lower density of the sandy substrate compared to the chalk soil [Artemieva 20224].

The most important factor in the habitat for E. talpinus is the mechanical and chemical compo-
sition of the soil. The animals, of course, do not have special organs that analyse chemicals and trace
elements. However, they practically unmistakably choose steppe areas suitable for their habitation,
focusing on the vegetation (food base) suitable for them, which is formed on certain types of soils
with a certain chemical composition.

The species E. talpinus prefers soils that are not contaminated with heavy metals (sometimes
with an excess of cadmium content in ancient soil layers) and rather loose (as a rule, loose sand,
sandy loam, light loam, medium loam). Such soils are easily excavated and brought to the surface
when digging burrows and constructing underground passages and chambers. Similar results were
obtained earlier for ground-nesting birds (Middle Volga region) [Artemieva & Kalinina 2018, 2019;
Artemieva et al. 2020; Artemieva & Grudinin 2021].

Soil-ground substrates are important for the formation of the specificity of the mole vole settle-
ments, tied to a certain composition of the soil. The edaphic factor also influences the choice of food
objects of the species, as it is decisive in the formation of certain plant associations of the steppes.
Two ecological groups of the mole vole live in the Middle Volga region, which are associated with
sandy arenas (sandy steppes) and with chalk arenas (stone chalk steppes). In settlements on sandy
arenas, the fur colouration of the animals has reddish-sandy tones. In settlements on chalk arenas
(stone chalk steppes), the fur colouration has a dark grey tone or it is melanistic (black).

The edaphic factor on a wide geographical scale varies across landscape zones in accordance
with the general law of zonation [Isachenko 1991]. The edaphic factor influences steppe communi-
ties, vegetation, and burrowers through the plant components of the biocoenosis. Specific plant asso-
ciations are formed due to the diversity of habitat conditions, including soil, due to the selectivity of
plants in a certain landscape-geographical zone towards them [Glazovskaya 2002]. In the same land-
scape zone, unequal soil conditions are created, which are reflected in the type of vegetation. This
determines the spatial distribution of plants and burrowing animals [Sochava 1978; Milkov 1986].

Steppe Eurasia is a transcontinental megaregion stretching almost 9000 km across the entire
continent with a heterogeneous strip up to 600 km wide in the latitudinal direction between 41°N
and 56°N. This belt is united by modern and palaeohistorical exogenous processes, which deter-
mined the formation of loess and loess-like deposits, as well as erosional landscape genesis charac-
teristic of arid and semi-arid climates [Chibilyov 2017]. The range of forest-steppe, steppe and de-
sert-steppe landscapes forms an almost continuous mega-region of Inner Eurasia, which, in terms of
natural history, is divided into three main sectors: western, central, and eastern. The western sector
of Steppe Eurasia (East European steppe region) covers the forest-steppe, steppe, and desert steppe
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of Eastern Europe (from the Carpathians to the Southern Trans-Urals, 3000 km long). The steppe
zone of Eastern Europe covers the entire Black Sea region, Azov Sea, the southern outskirts of the
Central Russian, Kalach, and Volga uplands, the Common Syrt and the South Urals with Mugo-
dzhary. This territory is characterised by the development of powerful and high-humus chernozems
(up to 2 m thick and 15%), which contribute to the formation of rich forb-grass steppes [Chibilyov
2017]. Representatives of the genus Ellobius, including E. talpinus, are distributed almost through-
out the entire length of this megaregion.

The species Ellobius talpinus plays an environmental role in steppe communities. An example
of a similar impact is the burrowing activity of the little ground squirrel Spermophilus pygmaeus
(Pallas, 1778) in the Caspian Sea, which determines the structure of biogeocoenoses of semi-desert
and arid steppes. In the same way, the steppe lemming Lagurus lagurus (Pallas, 1773) affects the
levelling of vegetation in arid steppes [Zaletaev 1976; Mordkovich 1982]. The result of zoogenic
environment formation can be considered as a new stage in the development of the zonal landscape
[Zaletaev 1976]. The environmental activity of animals is the most important in open landscapes,
primarily of desert and semi-desert [Zaletaev 1976], and steppe and forest-steppe [Pakhomov 1998;
Bulachov & Pakhomov 2006; Pakhomov & Micheev 2007].

Ellobius talpinus as an index species and transformer of steppe landscapes

The area of E. talpinus settlements vary from 10-20 to 100 m? and up to several hectares. The
height of soil emissions can reach 35 cm [Beliakov 1976; Vinogradov 1995]. The area of the steppe
inhabited by mole voles is full of mounds. These mounds are traces of the underground activity of
the animals. Lateral burrows and entrances to burrows are clogged with ground plugs. From the
burrow of the mole voles, one can see a small earthen fountain. The animal quickly works with its
hind legs. Dry earth is crushed by teeth into small lumps. Heaps of earth thrown out by mole voles
look like a dune or a miniature volcano. The mole vole pushes the ground with its paws, destroying
the hard soil with large, forward-facing incisors. The length of the underground passage is 1.5 m.
The animals dig daily and in the surface layers of the soil, make long passages into the depths of the
subsoil, transfer and crush huge masses of ground. A small family of mole voles covers more than
25 m? of the surface with heaps of soil over the summer [Formozov 2006].

Colonies of E. falpinus are confined to the forest-steppe and steppe landscapes of the Right
Bank of the Middle Volga region (Fig. 9a). The lower plateau of the Middle Volga region is mainly
composed of chalk deposits, where ploughed open spaces predominate on chernozem and humus-
calcareous soils. The area of development of ancient accumulative Volga terraces is composed of
sandy and loamy deposits. Chernozem soils formed under the steppe vegetation [Natural... 1978;
Mil'kov 1986; Artemieva et al. 2017].

Settlements of E. talpinus are confined to ancient territories that were under the influence of
geological processes during the Paleocene period, parent rocks (rocks underlying soil horizons).
Relic settlements of the mole vole exist on ancient sands, sandstones, and components of the
cretaceous system (chalk, marl) (Fig. 95). The mole vole settlements in areas of indigenous steppes
are of ancient origin and of relic nature. The surviving fragments of the indigenous steppes are
refugia of the core of calciphilic and psammophilic communities in the region. Settlements of
E. talpinus are associated with certain types of soil: typical chernozems, especially calcareous ones
(Fig. 8a—d), which were formed under the long-term influence of steppe vegetation, less often
solonetzes and solods (Fig. 9¢), calcareous soils (in areas with outcrops of cretaceous rocks).

The settlement areas of E. talpinus are quite conservative in time, confined not only to the
currently preserved areas of steppe vegetation, but also to those that are located on former steppes,
which indicates the presence of some kind of ‘ecological memory’ of the species. The surviving
areas of primary steppes and meadows include forb meadow steppes, saline meadow steppes,
moderately arid forb-fescue-feather grass steppes, steppe meadows, and halophytic meadows in the
floodplains of steppe water bodies (Fig. 9d).
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Fig. 9. The confinement of E. talpinus colonies to landscape complexes (a),
geological structure (b), soils (¢), and vegetation (d) of the central part of the
Volga Upland (Middle Volga region). Poissons mark E. talpinus colonies.

Designations on the scheme ‘landscape complexes’ (a): 1—forest-steppe
landscapes of the Right Bank; 2—steppe landscapes of the Right Bank.
Designations on the scheme ‘geological structure’ (b): 1—sands, sand-
stones, tripoli, flasks (Paleogene system, Paleocene); 2—chalk, marls, clays,
sands (chalk system, upper section); 3—clays, sands, sandstones with phos-
phorites, oil shales (Cretaceous system, lower section). Designations on the
scheme ‘soils’ (¢): 1—Ileached and podzolized chernozems; 2—ordinary
chernozems; 3—ordinary and carbonate chernozems; 4—salt licks. Designa-
tions on the scheme ‘vegetation’ (d): 1—reduced broad-leaved-pine and
W broad-leaved forests; 2—ploughed meadow steppes and steppe meadows;
d  3—ploughed, moderately dry forb-fescue-feather grass steppes.
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Puc. 9. IpuypoueHnicts xonoHiit Ellobius talpinus no manamadTHUX KOMIUIEKCiB (@), reonoriuHoi OymoBu (b),
IpyHTIB (c) Ta pocnuHHOCTI (d) neHTpanbHOi wacTuan IIpuBomsskoro Bucounnu (Cepenue IToBomks). ITyaconamu
moKasaHi kKoJoHii Ellobius talpinus.

[o3navyenns Ha cxemi «JlanamadrHi kommieken» (a): 1 — micoctenosi nangmadtu [IpaBodepexoks; 2 — cTemnosi
nammadtu [IpaBobepexcks. [losHaueHHs Ha cxeMi «[eomoriuna OymoBa» (b): 1 — MmiCKHM, TMICKOBUKH, TPETIENH,
OTIOKH (ITaJIEOreHOBa CHCTEMa, MaeoleH); 2 — Kpelaa, Meprei, TIIWHH, MicKH (KpeiIoBa cucteMa, BepXHill Biin);
3 — r7mHY, MiCKH, MICKOBUKH 3 hocdopuTamu, roprodi ciaHmi (KpeiaoBa cucrema, HIKHIN Biaain). [lo3HadeHHs Ha
cxeMi «IpyHTH» (¢): 1 — YOpHO3EeMH JIyXKHI Ta OMiJ30JIeHi; 2 — YOPHO3EMH IPOCTi; 3 — YOPHO3eMH 3BHYaiiHI Ta
kapOoHaTHi; 4 — cosoHui. [To3HaueHHs Ha cxeMi «pocinuHHICTEY (d): 1| — 3BeIeHI MIMPOKONUCTSIHO-COCHOBI Ta
LIMPOKOJIUCTSIHI JIiCH; 2 — PO30paHi JIy4Hi CTENH i OCTeNeHeHi JyKH; 3 — po3opaHi MOMipHO-TIOCYIIMBI Pi3HOTpaB-
HO-THITYaKOBO-KOBHJIOBI CTEIIH.

Ellobius talpinus in the central regions of its range (Middle Volga region) prefers habitats with
the following landscape and community characteristics: sandy steppes (sandy and sandy soils, sand
and sandy loam), stony chalk steppes (carbonate chernozems, light and medium loams), and ancient
sandstone deposits (with good preservation of habitats). Soil parameters characterise the possibility
of development of certain microstations and plant associations that form them. The indicators of soil
samples and their combinations indicate the suitability of the formation of those plant associations
that will correspond to the living conditions and reproduction of burrowing rodents (E. talpinus), as
well as the living conditions of other animal species that form this zoocoenosis.
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The species E. talpinus in the Middle Volga region shows a clear dependence in the choice of
habitats with certain soil characteristics (light sandy and carbonate-chernozem soils), confined to a
certain type of landscape (steppe landscapes): sandy and chalk steppes, which is associated with
living in the forest-steppe zone. E. talpinus exhibits plasticity in the choice of soil with a wide varia-
tion of parameters, which allows it to live not only in steppe communities, but also in anthropogeni-
cally modified areas: old fallows, fresh arable lands, secondary and upland meadows, even at the
border of forest belts, etc. In this case, E. talpinus does not avoid monodominant reed heaths as a
component of upland meadows. Other representatives of small mammals are often unable to master
the dense, impenetrable sods of the ground reed grass due to the lack of herbs.

Compared to the central areas of the range, E. talpinus in the eastern regions (Southern Urals)
shows a greater dependence on the choice of habitats with certain characteristics of the soil and
landscape, which is associated with living in the zone of true steppes. Whereas the Volga
populations are located in the forest-steppe zone. For the same reason, populations of the mole vole
in the eastern regions of its range (Southern Urals) are more specialised than in the central regions
(Middle Volga) [Artemieva 20225].

Criptic role of colouration

The influence of the edaphic factor on the variability of fur colouration and of the size of
E. talpinus was established earlier [Artemieva 2022¢]. The species is characterised by a wide varia-
bility in fur colouration, which marks groups of populations from different areas of the range.

An analysis of photographs of the colour phenotypes of E. falpinus showed that the black-and-
brown, brown-red colour phenotypes are characteristic of the species’ populations in the Orenburg
region (Southern Urals); clay and red-colored soils are developed here. For carbonate chernozems,
phenotypes of individuals of grey and greyish colour are characteristic. Melanistic individuals are
characteristic in areas of true chernozems. In general, the colour of the fur of the dorsal part of the
body varies from light grey and sandy-buffy-reddish to brownish, black-brown, and black. The col-
ouration of the ventral part of the body is also brown or with a brownish tint [Pavlinov et al. 2002].

The conformity of the fur colouration in E. talpinus to the soil substrate of the settlements is as
follows: reddish-sand-beige shades of individuals from settlements on sands and sandy loams
(81 individuals; 32.4%). They are characteristic of the western parts of the range. Brownish and
brown shades of individuals are typical for settlements on light and medium loams (55 individuals;
22%), which is characteristic of the central part of the range. Greyish and grey shades of individuals
are characteristic of settlements on carbonate chernozems (47 individuals; 18.8%). They are noted in
the Middle Volga region. Blackish and black (melanistic) individuals are found in settlements on
ordinary, as well as leached and podzolized chernozems (33 individuals; 13.2%). Greyish-brown
phenotypes are characteristic of settlements on gravelly soils (19 individuals; 7.6%). They are
marked in the Crimea. More exotic variants of phenotypes are black-backed and reddish, which
correspond to settlements on redstones (15 individuals; 6%) and are typical for the Southern Urals.

The colour of the top of the head is of particular importance in the life of the mole voles, since
the predators first notice the head of the animal. The mole vole is often active during the daytime. It
quickly digs a burrow and yet is forced to stick its head out for a while. Therefore, the colour of the
head is always cryptic and corresponds to the colour of the soil in which the animal lives. In the
territory of the Middle Volga region and the Southern Urals, partial and complete melanists were
also noted (Fig. 10).

Habitat preferences of Ellobius talpinus

Soil as an edaphic factor determines the main characteristics of settlements, colonies, and popu-
lations, regional groups of populations of E. talpinus. The soil determines the spatial frames of the
ecological option of the species in different areas of the range based on the soil substrate and the
development of vegetation (food base) on these substrates. Therefore, soil characteristics are an im-
portant diagnostic parameter. This character determines the ecomorphology of the species: the type
of fur colouration and the main morphometric parameters of individuals [Artemieva 2022c¢].
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Fig. 10. Melanistic E. talpinus from the colonies in the Middle Volga region: a—partial melanist on loamy light
calcareous soils (02.06.2020), photo by state inspectors of the Sengileevskiye Gory National Park; b—complete
melanist on carbonate chernozems (summer 2021), photo by state inspectors of the Sengileevskiye Gory National
Park (https://ulpressa.ru; https://ulpressa.ru/tag/).

Puc. 10. Menanictu E. talpinus i3 xonoHiit Cepequboro [10BOMKs: @ — HEMOBHUI MENAHICT HA CYTIMHHUX JICTKHX
kapOoHaTHUX IpyHTaX (2.06.2020), PpoTo nepxkiHcHeKTOpiB Haumapky «CeHTiaeiBChbKi ropm»; b — MOBHUN MENaHICT
Ha KapOoHaTHHX yopHo3eMmax (imito 2021 p.), oo mepxkincnekTopiB HamioHanpHOTo mapky «CeHTiIEiBChKI TOpm»
(https://ulpressa.ru; https://ulpressa.ru/tag/).

The species E. talpinus prefers for its colonies soils with neutral pH, with a moderate content of
P»0s and Ca, high content of Cu and Mn, moderate content of Zn, uncontaminated by heavy metals
and rather loose (from loose sand and sandy loam to light and medium loam), which is easily taken
out when digging a burrow, extracting rhizomes, tubers, and bulbs of fodder plants. In the Middle
Volga region, colonies of E. talpinus are associated with steppe and steppe landscapes, forb-feather
grass-fescue steppes on parent sandy, sandstone, and chalk rocks. It chooses burrowing sites with
steppe vegetation of various variants, preferring calciphilic and psammophilic associations. Colonies
of E. talpinus mark psammophilous communities of psammophyton refugia on ancient deposits of
parent sandy rocks, calciphilic complex of vegetation on ancient cretaceous rocks too.

Thus, the mole vole marks two types of steppe communities:

1) Sand steppes (arenas). In fescue steppes, the phytocoenosis includes dominant species
of the psammophilic complex. The species is also capable of inhabiting secondary steppes and up-
land meadows.

2) Stony chalk steppes. In petrophytic steppes, the phytocoenosis includes dominant spe-
cies of the calciphilous complex (Fig. 11).

Fig. 11. Ellobius talpinus habitat: stony chalk steppe (Middle Volga region), 20.05.2018. Photo by the author.
Puc. 11. bioron Ellobius talpinus: xam'suuctuii kpeiiasuuii cren (Cepenne IToBomxks), 20.05.2018. ®oto aBTopa.
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Conclusions

As a result of studying the ecology of E. talpinus in the central area of its range, the following
has been revealed.

1. The species E. talpinus plays an important environmental role, supporting the very existence
of the steppes. Eurasian steppes (including anthropogenically transformed ones) can be considered
typical habitats not only of the mole vole, but also of animals of other groups living next to it.

2. Soil type, its main characteristics as an edaphic factor, vegetation and landscape characteris-
tics of the habitat are important regional diagnostic parameters of E. talpinus populations.

3. The mole vole is a key species of modern sandy and petrophytic (stony chalk) steppes pre-
served in its range. The mole vole is an index species of psammophilous and calciphilous communi-
ties. At present, many steppe burrowers are in a depressed state or have already disappeared on the
remaining fragments of sandy and stony steppes, or they prefer other types of soils. This species is
an indicator of the state and preservation of steppes and agricultural lands within Northern Eurasia.
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Abstract

Original data on the burrowing and foraging activities of the greater blind mole rat
(Spalax microphthalmus), which is distributed in the east of Ukraine, are general-
ised. The population density of this species depends directly on the amount of
available food resources at respective sites. The strategy of food storage forms
according to the amount and type of available plant resources and depending on the
preservation of natural habitat of mole rats. Their appearance in gardens and home-
steads is related to anthropogenic changes of the environment at the dwelling sites
of mole rats. The seasonal dynamics of their burrowing activity is well pronounced
and includes the creation of a branching system of tunnels in the period of active
vegetation of plants as well as the relocation or resettlement of animals in various
habitats during the year, their lifetime, and population cycle. The length of tunnels,
structure of burrows, and the structure of branched underground galleries are regu-
lated by the density and spatial distribution of food resources. Based on the results
of our study, specific features of the activity of the greater blind mole rat during
various seasons of the year are described, including their active relocation both
underground and on the surface, their burrowing at different horizons, the use of a
great variety of food and the volumes of their storage for periods when the vegeta-
tion of plants ceases. Features of biotopic distribution and food storage of the
greater blind mole rat are described in general and in relation to the species’ disper-
sal into anthropogenically transformed parts of its range, including areas nearby to
human settlements. The distribution of food storage chambers is analysed, of both
temporal chambers near the surface and deep-lying chambers, the ratio of which is
about 3:1. The food storage chambers often contain garden vegetables, although it
is related not only to the preferences of mole rats, which are obvious too, but also
to the fact that information about the storage chambers (especially deep-lying ones)
is usually reported by people combating the mole rats for the stolen harvest. The
average volume of low-lying chambers is 5-10 kg (1.0-1.5 buckets), whereas the
average volume of deep-lying chambers is 20-30 kg. Data on the content of food
storage chambers revealed both in homesteads and natural or nearly natural sites
are generalised.
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JAunHamika npocTopoBOro po3noaiiny, puiiHa JiJIbHICTh Ta KOPMO3aNaACaHHS
y cainaka cxignoro (Spalax microphthalmus)

Mapuna Kopo0uenko

Pesrome. VY3araabHeHO OpHTiHANBHI JaHi IPO PHHHY Ta KOPMOJOOYBHY MisUIBHICTH CIIIIaka cxigHoro, Spalax
microphthalmus nommpenoro Ha cxoni Ykpainu. IllinpHicTs momymALii y MicienepeOyBaHHI CliNakiB MPsSMO
3aJIeXKUTH BiJl 00CATY KOPMOBHX pecypciB. CTparerisi kopMo3anacaHHs (OpPMY€eThCS BIIMOBIIHO 10 PO3MIpY Ta
BU/Iy HassBHUX POCIMHHUX PECYPCIB Ta B 3aJISKHOCTI Bij 30epexkeHoCTi mpupoaHux OioromiB chinakis. [Iponu-
KHEHHS Ha NpucaguOHI AULTHKH 3aJISKUTHh Bl aHTPOIIOTCHHUX 3MiH MPHUPOJHOTO CEPEAOBHINA Y MicIenoce-
JeHHAX ciinakiB. Ce30HHa TUHaMiKa PUHHOI AiSUIBHOCTI € BUPA3HOIO Ta MOJIATae y GOpMyBaHHI pO3ralyKeHOi
CHCTEMH XOJIB B ITepioJ] aKTUBHOI POCIMHHOI Bereranii, y nepeMileHHsx abo y nmepeOyBaHHIX TBapHH Y pi3-
HHX 010TOIIaX MPOTSTOM POKY, MPOTSATOM JKUTTS Ta MOMYJIiHHOTO UK. JloBXKHHa X0xiB, OyzoBa Hip, CTPYK-
Typa pO3Tay’>KeHHS IMiJ3eMHUX TaJlepell peryiIioeThCs BIMOBIIHO 10 MIUIBHOCTI Ta MPOCTOPOBOIO PO3MOMITY
KOPMOBHUX PECypciB. 3a pe3ysibTaTaMu HalluX JOCHIPKEHb ONMUCAHO KOMILJICKC OCOOIMBOCTECH aKTUBHOCTI ClTi-
MaKiB MPOTATOM CE30HIB POKY, B T. 4. aKTHBHI IIepeCyBaHH SK ITif] 3eMJICIO, TaK 1 10 MIOBEPXHi, PUTTS HA PI3HUX
TOPHU30HTAX, BUKOPHCTAHHA YK€ PI3HUX TUIIB KOPMIB Ta OOCSTHU iX 3alacaHHs Ha MEpPiOId, KONU BEreTalis
npunuHAEThesA. OMUcaHO OCOONMBOCTI OIOTOMHOTO PO3MOIUTYy Ta KOpMO3allacaHHs Clillaka CXigHoro Spalax
microphthalmus 3aragoM Ta y 3B 3Ky 3 OCBOEHHSM CIIIIAKAMH aHTPOIMOT€HHO TPaHC(POPMOBAHUX TEPUTOPIH
CBOTO apeairy, 30KpeMa IPHUCEIHIIHUX TUITHOK. [IpoaHanizoBaHoO po3oiia KOMOp 3 3aracaMu Ki: sIK THMYaco-
BUX HETJINOOKHUX KOMOD, TaK i KOMOpP TJIMOOKOTO 3aJISITaHHS, 3arajioM Iie CIIBBiJHOLICHHS CTaHOBUTH OJM3BKO
3:1. B xomopax HaifyacTinie BUSBISIFOT TOPOANHY, IPOTE II¢ TIOB’3aHO HE TUIBKK 3 IpedepeHIisIMU CIINaKiB,
X04a Taki i IPOSBIIIOTECS SBHO, ajle i 3 THM, III0 BiJIOMOCTi ITpo KOMOpPH (HAATO PO KOMOPH I'TMOMHHI) Haii-
YacTille HaIXOIATh BiJl PE3UICHTIB, SKi OOpOJKCS 3a BPSATYyBaHHS BKPAJEHOTO ciimakaMu Bpoxar. CepenHiit
o0csr Hermbokux komop — 5—10 kr (1-1,5 Bigpu), cepenniii o0csr rmuOuaANX KoMop — 20-30 kr. Y3arans-
HEHO CKJIaJ KOMOD 5K Ha MPHCAAUOHMX AUISHKAX Tak i B MPUPOIAHUX a00 HAOMKEHHX O MPHPOJHOTO CTaHY
ninsHKax (abo nirsHkax canub 6e3 mocaxoK rOpOAWHH).

KntogoBi cioBa: ciinak, mpocTOpOBHil pO3IMOILT, KOPMOBA MOBEAIHKA, 3allacaHHs ki, YKpaiHa.

Beryn

Crinaky € mJI3eMHUMH TBapUHAMH 1 3HaYHA YACTHHA IMiJ3€MHOI aKTHBHOCTI CITIITaKiB — pUiiHa
TSUTBHICTB 1TOB’s13aHA HacaMIIepe] 3 TOIIYKOM Ta 3alacaHHsIM DKi. PO3BHUTOK CIPOMOKHOCTI 10 iH-
TEHCUBHOI PUIHOT AiSIBHOCTI 3 MPOKJIQJAHHIM JOBTHX IMiA3€MHUX rajepeil Ta 3HaYHUM 00CSAToM
BHUKUZAHHS IPYHTY Ha MOBEPXHIO 3YMOBJICHO THM, IO MiJ3€MHI €KOTOIH XapaKTepU3yIOThCS BKpal
HHU3BKOIO MPOJYKTUBHICTIO Ta XapUYOBUMH YIOJOOAHHSAMHM CIIIAKIB, SKi XapuyylThCs MEPEBAKHO
MiA3€MHUMH YaCTHHAMHU POCIIMH: KOPEHEIUIoAaMH, KopeHeBUIamMy, Oyns0amu. BiacHe 11i yactiHn
POCIIHH 1 € KOPMOBHM PECYPCOM, Ha TOMIYK SIKOTO CIIMAaKH BUTPAYal0Th OCHOBHY YaCTHUHY CBO€T aK-
tuBHOCTI [Korobchenko er al. 2010]. Sk Bimomo, ajis clinakiB XapakTepHa aKTHBHA pUWHA MisIb-
HICTh, COJIITAPHUI CMOCIO KUTTSA, HU3bKA MPHUPOJIHA HIUILHICTh MOMYJIALii, pparMeHTapHi moceneH-
Hs [Puzachenko 1993, 1996; Pakhomov 1998]. Okpim Toro, ass clinakiB XxapakTepHa CKIIaJHa KOM-
OiHaIliS MPOCTOPOBOT 1 YaCOBOI TWHAMIKH TOMYJIAIIN Ta OKPEeMHX IOCEJICHb, IO IITKOM BH3HAYa-
€THCS 00CSITaMy JOCTYITHUX KOPMOBUX PECYPCIB Ta MOXKIIMBOCTAMH TBAPHH A0 MEPEMIIIECHb Ta Opie-
HTalii y mIpocTopi, 30KpeMa CTOCOBHO HOIIyKy KopMmy. IToHan Te, Bci 1i 0cOOIMBOCTI MArOTh BUpa3-
HY 9acOBY JHHAMIKy, 30KpeMa JUHaMIKy 3a ce3oHaMmu poky [Korobchenko 2012].

Crimak sIK BECOKOCTIEIialli30BaHa 10 Mia3eMHOro ekoTomy TBapuHa [Korobchenko et al. 2010]
Ha TIePIINl MOTJIAN CIPUHMAETHCS K y)kKe OOMeXeHa XKHUTTeBa (popMa y CBOEMY INEpeMilleHHI y
npocTopi. Maibke Bech KHUTTEBHI IIUKJI TBAPUH BiOyBaeThes y Mmif3zeMHOMY cepenoBuii. Lle 3ymo-
BJICHO BHCOKOCTICI[iali30BaHIMH NPHCTOCYBAHHAMM: SIK MOP(OJIOTIYHUMH, TaK i (i3ionoridHrMH,
sIKI MEHII TIOMITHI 32 (i310JIOTi4HI, aje CTAaHOBIATH TOJIOBHY IEPEIyMOBY IiJI36MHOIO iCHYBaHHS
ciinakis. [IpumyckaeTbest, mo (i3ionoris cllinakiB KOHBEPIeHTHO CBONIOLIOHYBAa B Till ke Mipi,
o i Mopdosorist 1 Mae BIIMIHHOCTI BiJ Ha3eMHUX TBapuH Yy TEIUIOOOMiHI, KpOBOOOITy, mporecax



112 Marina Korobchenko

JIMXaHHS, IBUAKOCTI MeTabOoi3My, CEHCOPHIM Ta SHIOKPUHHIN CHCTeMI, BOJHOMY OaiaHci Ta Oara-
to iHmomy[Begall ef al. 2007]. Cninaku 31aTHI JO BUCOKUX €HEPreproBUTPAT B MPOLECT KOPMOIO-
OyBaHHS, I1e MOXXKE OyTH 3a0€3MeUeHO MPUCTOCYBAHHSAMH, SKi MOKPANIYIOTh X «3AiI0HOCTI» 110 TIO-
HIYKYy KOpMY Ta/a0b0 3HIWKEHHS pU3KKY rosiogyBaHs [Lovy et al. 2015].

VY nepeBakHId OUIBIIOCTI 3araJlbHO OIOJIOTIYHHUX OTJISIIB CIIMAKIB MPEACTABICHO SIK CYBOPO
O0OMEXCHUX OJIHUM ITiJ3EMHUM OCCITUIIEM, HAI3BUYaiiHO KOHCEPBATHBHUX, HEIUIACTHYHHX Y BUOOPI
010TOIIiB, 110 KUBJIATHCA AyKe 0OMEKEHUM HaOOPOM YacTHH POCIHH. 3a HAIIMMU YHUCICHHUMU Ta
JOBIOTPUBAINMH CIIOCTEPEKEHHIMH, CITINAKN HAA3BHYAMHO MPHUCTOCOBAHI O IIUPOKOTO BUKOPHC-
TaHHS IPOCTOPY, K MiI3eMHUM IUIIXOM, TaK i HazeMHUM. Hamna 3amaga — 3a pe3yiapTaTaMu HalX
JIOCITiJKEHbB TTOCIIIOBHO PO3IIISIHYTH BECh KOMIUIEKC X 0COOIMBOCTEH, B TOMY YHCIIi aKTHBHI Tepe-
CYBaHHS SIK ITiJ] 3¢MJICIO, TaK i1 1O MOBEPXHi, PUTTS Ha PI3HUX TOPU30HTAX, 3HAYHY JUHAMIKY Y Iepe-
MilIeHHAX a00 y rmepeOyBaHHSAX TBapUH Yy Pi3HUX 010TOMAX MPOTITOM POKY, IPOTITOM KUTTS Ta I10-
MyJSIUIHHOTO IUKITY, BAKOPUCTAHHS Jy’e PI3HUX THUIIIB KOPMIB Ta 00CSTH X 3alacaHHs Ha Nepiojy,
KOJIM BETeTallis MPHUIUHAEThCA. J{OCHiTUTH 1 omHMcaTH 0COOIMBOCTI 0I0TOMHOIO PO3MOMAITY Ta KOp-
MoO3amnacaHHs Clinaka cximHoro Spalax microphthalmus 3arajioMm Ta y 3B 3Ky 3 OCBOEHHSM ClIila-
KaMH aHTPOTIOTEHHO TPaHC(HOPMOBAHUX, 30KpeMa MPUCEITUIIHIUX IISHOK.

OxkpeMi MmonepeIHi pe3ynbTaTh bOTO JTOCIIIHKEHHS CTOCOBHO PHUIHOT isITBHOCTI CIIMaKiB OyI10
MpecTaBlieHo Ha KoH(epeHuisnx «Zoocenosis 2011» [Korobchenko 2011] ta «/Innamika 6iopi3HoO-
MaHiTTs 2012» [Korobchenko 2012].

Merta poGOTH — ONKC 1 aHANi3 IPOCTOPOBOI Ta CE30HHOI AMHAMIKH IOCENEeHb CIiNaKiB Spalax
microphthalmus Ha TepuTopii cxomy YKpaiHu Ta 0cOOIMBOCTEN IXHBOTO KOpMO3arnacaHHs 3 0COOIu-
BOIO YBaror JI0 3HaXiJIOK KOMOP Ta KOPMOBHX 3aIl1aciB.

MeTtoau4ni 3ayBakeHHS

Jlani 30upaiy I 4ac YUCIeHHUX BUI3IIB Ta ekcnenuiliii npotsrom 2008—2014 pokiB 1o Tepu-
topii Jlyranmuuau T1a JIOHEUYMHU TPOTATOM BECHSHOTO, JITHBOI'O Ta OCIHHBOTO MEPIONy, Iia Yac
SIKUX CIIOCTEPITali Ta PEECTPYBAIN TIOCEIICHHS CIIMAKIB 31 CIIiIaMU PHUIHOT TiSUTBHOCTI — KOPMOBI
XOIM 3 BHKHIAMH IO iX XOxy, 00’€MHI BUKHIN Hal THI3NOBUMH KaMepaMH, ITOPHUi 3 HEBEIUKUMHU
BUKU/IaMH BiJl PO3CENICHHS MOJOJI, JIHIMHI BUKMIM BiJl BECHSHUX PO3CEJICHb HA iHIII TEPUTOPIi,
SIBUINA HA36MHOT aKTHBHOCTI clinakiB. [IpOBOJMIN KapTyBaHHS IOCENICHb CIilaKa, BUMIpPIOBaHHS
00’eMy BUKHJIIB Ta JOBKHHHU XOJIiB, OLIHIOBAJIM €KOJIOTIUHI YMOBH MOCEJICHb, TaKi SK HasBHICTH KO-
PMOBHX pecypciB (IMOYIMHHUX Ta 3JIaKOBUX POCIHH), MIUIBHICTh Ta SKICTh TPYHTIB, HAsABHICTD Ili-
JIMHHUX CTETMOBUX JUISHOK, CTYNEHb aHTPONOTEHHUX 3MiH naHamadty. PeecTpyBanu 3HaXiaKu Cli-
MaKiB SIK B TIPUPOJHUX CKOTOIMAX TaK 1 B @aHTPOIIOTEHHO 3MIHEHOMY CEPEJIOBHIII, Ha CUTLCHKOTOCIIO-
JApChKUX YTIAJAX, TapKax, B MEKaxX HACEJIEHHUX MyHKTIB.

Kopmo3zanacanHs mpoaHalli3oBaHO Ha IMiJCTaBl YHCICHHHX PECHOHICHTIB MO BCid YKpaiHi,
MpOoTe HalbiIbIIe BimoMocTel oTpuMano 31 Cxoxy Ykpainu. [lepeBaykHO 1aHi CTOCYIOThCS Cllillaka
CXIZHOTO0, IPOTE aBTOPCHKUH JTOCBIM 1 OKpeMi pO3pi3HEH] (pakTH CBiAuaTh, 10 1i OCOOIMBOCTI Xapa-
KTEpHI U BCIX BUIB, IIPENCTAaBICHUX y ayHi YKpainu. Hamu mpoTsarom mporo gacy mpoBeaeHO
YHCEJbHI ONUTYBaHHSI KOJIET, CIIIBPOOITHUKIB 3allOBIAHHUKIB, BUKIIAJIAa4yiB YHIBEPCHUTETIB, CTYACHTIB,
KOPHUCTYBAuiB 3eMEJIbHUX JIUISHOK Ta iH. 3arajioM MmpoBeaeHo moHay 150 onuTyBaHb, pe3yIbTaTUBHI
MOBIIOMJICHHS y3arajibHEHO y TaOuuIsxX I1i1 yac onuTyBaHHs 30Mpad JIaHl 1100 HAIBHOCTI MOce-
JICHP CIIMAKIB y PETiOHi, CIOCTEPEKEHD X Ha3¢MHOI aKTHBHOCTI, HAsBHICTh HAa CUIBCHKOTOCIIONAP-
CBKHUX Ta MPHUCAAMOHMX IIISHKAX, SIBUIIA MIrparlii ciirnakiB 10 HAaCEJICHUX IyHKTIB Ha MpHUCaanOHI
nitstHKY. Tako)k OTpUMaHO JIaHi MIOA0 PO3KONKH KOPMOBHX XOIB Ta KOMOP, IIOJIO X OyIOBH, TIIH-
OWHU 3aJATaHHs, 00’€MH KOpPMO3alacaHHs Ta BMICT koMop. HaitOuiblne moBiTOMIEHb CTOCYETHCS
arpoIieHO031B, 30KpeMa MPHUCAANOHUX TUISHOK, TOMY CIIEKTP KOPMOBHX 3allaciB BiloOpakae mepena-
YKHO JKMBIICHHS Ta KOpMO3aracaHHs BHLy Y aHTPOIIOTCHHOMY JIaHAIA(Ti.

OTpUMaHO JJOCBiJl HETPUBAIOTO YTPUMAHHS CIIINAKIB Y HEBOJI 31 CIIOCTEPEKECHHSIMH 32 CTAHOM,
MOBEIIHKOIO, Xap4OBUM yrof00aHHIMU. Ha xanb, TOBroTpuBajic yTpUMaHHS HEBAAJe Yepe3 HeMO-
KITUBICTH CTBOPEHHS YMOB ITiI3EMHOT0 €KOTOITY CIIITaKa Ta MIBUAKIHA EepPerpiB TBAPHH.
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1. BukopucTaHHs IPOCTOPY, PHHHA XiVIbHICTH Ta BIUIUB Ce30HIB

1.1. Ilpocmopoea niwa cninaxie

Sk BimoMoO, Ui BCIX BUIB CHINAKiB XapakTepHa CyBOpa aJonarpis 1 y KOxHii MiCLIeBOCTI IpH-
CYTHiH Juime ofauH BUI Spalax, HacaMIiepe Yepe3 BY3bKICTh IXHBOI IPOCTOPOBOI Hilli (TOPU30HT
rpyaTy 0,5-1,0 M) Ta ogHOCTIpSAMOBaHI amanTarii 10 puTTsa. Bci Buam ciinakis (i 3arajoM rpu3yHiB
3eMJIepUiB) € MOJIOHUMHU 3a €KOMOP(OJIOTIYHUMHU O3HAaKaMH. Y CIINakiB MDXBUAOBI BiAMIHHOCTI
MIPOSIBIISIFOTHCS JIUIE Y «TOHKHAX» JIETAIAX KpaHiabHOT Mopdoiorii, 1 GakTHIHO BCi CyMIXHI MapH
BH/IIB HE JTOJIAIOTh MIHIMAJIBHO JOMYCTUMHM I cCHMIIATpii piBeHb moaioHoCTI. DakTHYHO 1€ CBij-
YUTH NPO 301r LIMPOTH POAOBOI (SIK XKUTTEBOT (POpMH) 1 BUJOBOT Hilll.

BnacHe, 3aBIsKH IbOMY B KO)KHOMY KOHKPETHOMY MiCIIe3HaXO/DKEHHI MEIIKae JHIIe OAUH BHL
Spalacidae [Korobchenko & Zagorodniuk 2009]. SIk Binomo, Ta 3a HaIIMMHU YUCIEHHUMH CIOCTEpe-
XKEHHAMH, cllinak Spalax microphthalmus 4iTKO pPO3MEXKOBY€E MEXi NOMUPEHHS 3 1HIIUM HiI3eMHUM
TPU3YHOM, TIOMTUPEHUM Ha TepuTOopii cxomy Ykpainu, cminaykoM Ellobius talpinus. 3a Bci poku j1o-
CIIiJKeHb HaMH JKOJHOTO pa3y He Oyiio 3apeecTpOBaHO CyMiCHE iCHYBaHHS IMX JIBOX ITiJ3EMHHX
TPU3YHIB y MeXax iX apeaniB Ha Tepuropii Cxomy YkpaiHH, y IpUIaTHUX U1 HUX 000X OioTomax.
Pemernnk [Reshetnyk 1941] HaBomWTh €IWMHWN NPUKIAJ 3HAXIAKWA Ha OJHIA JUISHIN KpoTa Ta
Spalax zemni — B okoi. c. bensBenep KipoBorpancekoi 061. [IpoTsarom Hammx AOCTiIKEHb, HAMA
XOIHOTO pa3y HE 3apEeCTPOBAHO CIUIBHE MICLE3HAXOPKEHHS KpOoTa Ta CIiMaKka y MICIIX apeany
noumpenns 1alpa europaea Ha Tepuropii cxony Yipainu [Korobchenko 2009].

Tl'onoBHuME (hakTOpaMu iCHYBaHHS CIINAKiB, SIK TUIOBUX 3e€MJIEPUIB, € KIIiMaT, eAadidHi ymo-
BH, HasBHICTb KOPMOBHUX pecypciB. PuiiHa HisUTbHICTh, SIKa CTAHOBHThH 3HAYHY YaCTUHY aKTUBHOCTI
ClIiraka, Ta il iIHTCHCHBHICTh 3HAXOMATHCS Y PSAMIN 3aJIeKHOCTI BiJl SIKICHUX XapaKTePUCTUK IPYHTY,
CE30HHOCTI Ta HasIBHOCTI KOPMOBOTO PECypCy y AOCTATHIH KiIbKOCTI (BiAMOBITHOT POCINHHOCTI).

Mu GaratopazoBo BigMidaiH, IO MOIIUPEHICTh Ta MIUIBHICTh MICIIEIIOCETICHD CITIMAaKiB BUCOKA
MepEeBaKHO y MICLAX, Jie TPYHT M’SKIilIWi, ale He CHIIKUiA, IepeBara TakoX HAJAeThCA AUITHKAM,
0araTuM pOCIMHHICTIO 3 COKOBUTUM KOPIiHHAM. Y M’sIKOMY (ajie He CUIIKOMY) IPYHTI CJilakam Jer-
e CTBOPIOBATH MiA3EMHI Tajiepei, MPOoKIaaaTH KOPMOBI XOJIH, T€ caMO HEOAHOPA30BO BiIMIYEHO B
nitepatypi [Reshetnyk 1941]. Ane minpHICTh HOMYJIALIT CHINAKIB NPAMO 3aJIEXKHUTh Bil 00CITy KOp-
MOBHX pecypciB. HaBiTh 32 yMOB TBEpIOrO IPYHTY, 0COOIMBO Yy JIITHIM Oe3701I0BUI nepiof, duce-
JILHICTH CIIINAKIB BHINA Ha JMIJSHKAX 3 OaraTIIUM POCIMHHMM KOPMOBHM pecypcom. Ha minsHkax,
IIUTBHO BKPUTHMH YarapHUKaMHU, MM HE PEECTPYBAIH MICIIE3HAXO/KEHb CIIINAKIB, OKPIM OJIHHNY-
HUX 3aXO/IiB, IO MOSICHIOETHCS 301THEHHSIM POCIMHHOCTI Ha TaKUX AUISHKAX, IO OMUCYETHCS 1 iH-
mUMH Joctigaukamu [Lovy er al. 2015].

Ha Ba)kkuX INIMHMCTHX TPYHTAX, TaK CaMo 1 Ha CHIIKMX MiIIAaHUX, HAMHU HE OyJI0 BiIMIU€HO Mic-
IS MIOCEJICHHS CITIMAaKiB, KPIM OJUHOYHHX MOPHIB, 10 03HAYAE, IO CIIMAKK HAMararoThCs TIOITHPH-
THCh Ha IIJISHKY 3 TIMHUCTAMH a00 MIaHUMU CUTIKUMH IPYHTaMH Y TIpo1ieci KOpMoaoOyBaHHS abo
MOLTYKY HOBHX TEPHUTOPIiil, alne eHeproBUTPATHICTh Ha MPOKIATAHHS MiI3MHHUX XO/iB 3HAUHO BHUINA
Ha TaKUX IPyHTaX. | Ha IMX AUISHKAX 1 CKNaj POCIMHHOCTI 3HAYHO O1THININM, IO YHEMOKIIMBIIIOE
JIOCTATHE KOPMOJOOYBaHHS, JJIs BIAIIKOAYBAHHS IMiJBUIICHAX €HEPrOBUTPAT Ha PUTTA. Bigmivanu
JiHIAHI BUKHIIU CTINAKiB HA KaM SIHUCTUX KPEHITHUX CXWJIax, HA PULIl y PaHHbOBECHSHUN MEPiof,
KOJIN CIIMaKK MEepPeMIIyIoThCsl Ha 3HAUHI BIJICTaH! y MONIYKY MPUAATHUX AT KOPMOJOOYBaHHS Ta
MicIb OCeleHHs AUIAHOK. Ha coJoHIoBaTHX IpyHTaX TEX HEMae MOCeNieHb CiinakiB. [mHuCTI Ta
COJIOHIIIOBATI IPYHTH MAIOTh BHUCOKY IIUTBHICTH 1 BUCOKY BOJIOTOHETIPOHUKHICTB, IO POOUTH iX He-
CTIPUSATIMBHUMH IS CIIIMAKiB, HA WX IPYHTAX HE BiIMiUeHO MOCeNeHb ciuinakiB. Ha 3anexHicTh BeH-
THSIIIIAHAX SIKOCTEH MIA3EMHHX Tajepelt Bif (Gi3UYHHMX SKOCTEH I'PYHTY BKa3aHO y poOOTax AOCIiI-
HUKIB MIKpOKIIiMAaTy mig3eMHoro cepenosuina [Burda et al. 2007].

1.2. Cucmemu niozemuux xo00ie c1inaxie

Maifke HiNKOM MiZ3eMHE iCHYBaHHSI CIINIaKiB 3a0e3Meuy€eThCsl PO3BUTKOM PI3HHUX aJanTarii sKi
MOKPAIIYIOTh 1X 3/[aTHOCTI [0 YCIIIIHOTO 100yBaHHS 1ki a00 3HAaYHO 3HIDKECHHS PU3HKY TOJIOAYBaH-
Hi. [leski aganTamnii MOXXYTh HPOSBIATHCS (OPMYBAHHSAM IIEBHHX CTpaTerii KOpMOmoOyBaHHS Ta
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KOpMO3aracaHHs, SKi MPUCTOCOBaHI J0 IIEBHUX MICIEBHX EKOJIOIIYHUX YMOB. Tak, cTpaTeris Kop-
Mo3anacaHHs (OPMYETHCS BIIIOBITHO 0 PO3MIpY Ta BHIY HasBHUX KOPMOBHX pECypcCiB y NEBHIH
MICIIEBOCTI, a JIOBXKHUHA XOJiB, Oy/I0Ba Hip, CTPYKTYpa PO3TATY)KCHHS IiI3EMHUX Tallepell peryIto-
€ThCS BIATIOBITHO JI0 IMIUTPHOCTI Ta IPOCTOPOBOTO PO3MOALTY IIUX PECYPCIB.

YV MicCISIX TIOCeJICHHS 3 JIOCTATHIM KOPMOBHM PECypCcOM Ta KpaliuMu enadiyHIMHA YMOBaMH y
CJIiNaKiB apXiTeKkTypa Hip Mae KOpPOTIIY JOBXHHY KOPMOBHX XOJiB, ajie CKJIaaHinry OynoBy. A B
3aJI©KHOCTI Bil BHJIY KOPMOBHX PeCypciB — KODIHIB Ca/PKaHLIB JepeB, HUOYINHH POCIHH TO-
10 — 3aJIeXkaTh 1 BUOIp TIOPH POKY JIJIsl KopMo3aracaHHs, i 0ynoBa komop. ['opu30oHTaNIbHI I3 MHI
XOJTU JIJISL TIONIYKY 1K1 3aJIAraroTh 3a3Buuail He raubire 0,5 M, BOHH pO3TalllOBaHi 10 MpsAMil JiHii, a
Jaji TMOBEpTalOTh y OiK 3HaXO/KEHHS KOPMOBOTO 00’€KTy. 3a HAIIMMH CHOCTEPEKEHHSIMH 1HOMI
MPSIMUIA XiJ1 (Cepis MOPHiB) MPOCTATABCS Ha 3HAYHY BiJICTaHb, III0 O3HAYAE, IO BiH HE TIOB’A3aHUH i3
HOIIYKOM KOPMY, a IIPOKJIaaBcs 3 METOIO IIOLIYKY HOBOI AUISHKH, ITApH VISl PO3MHOKEHHS a0oII10.
Bigomo, mo mim3zeMHi rpu3yHH, 3aBISKH MOCTIHHOMY (DOPMYBaHHIO HPHCTOCYBaHb Ta CTpaTerii,
MOXXYTh BUKOPHCTOBYBATH LISl XKHUTTS TEPUTOPIii, OiHI Ha KOPMOBI pecypcu [Lovy et al. 2015].

HIinbHI TOCENEHHS 3 BUCOKOIO PHUIHOI aKTUBHICTIO BiJIMIYEHO HAMH Ha YOPHO3EMHHX Ta He-
CUTIKUX MIIIaHUX AUISTHKAX 3 0araTtoro Ta pi3HOMaHITHOIO POCIMHHICTIO, Ha IUIMHHUX CTENOBHX [i-
JITHKAaX, Ha MIISTHKaX 3 0araTopiyHMMH KOPMOBHMH TpaBaMH, CIHOKOCAX, BHITAcaX, Mepesiorax TOIIO0
(puc. 1). Ha nux ninsHKax I'PyHTH CIIPUSTIINBI AJISL pUMHOL JiSUTBHOCTI, AJISL IMX IPYHTIB XapakTepHa
3HA4YHO OLIbIIA JPEHYyIOUa BIACTUBICTH Ta MOBITPONPOHUKHICTD, HIX y TIMHUCTUX IPYHTaxX. Takox
ABTOPOM BiJIMiHEHO, IO OCOOJIMBO BETUKUMH € BUKHIH (1 MIUTLHICTh TIOCEICHB) CIIMaKiB Ha JISH-
Kax (i B paiioHax) 3 Kpei 010, 30KpeMa Ha BChOMY IIBHIYHOMY cXoi JIyraHmmHu.

Puc. 1. Micus oceneHHs i BUKH/H CIIINIAKiB: @ — 3acelieHa ciinakaMu JIiisHKa 0is ct. ['onuapiBka, Jlyrancbka o0i1.
(2008, doto C. 3aiku); b — nopwui B okod. c. [leprmo3saniBka (2009); ¢ — moceneHHs Ha noxapuuii Ha J[HinpomeT-
posiuHi (poto B. Mawnroka, 2017); d — nopui Ha acdansToBanii ainsHui, cranuis [Ipucrinok (2009).

Fig. 1. Places of settlement and molehills of mole rats: a—a site inhabited by mole rats near Honcharivka station,
Luhansk Oblast (2008, photo by S. Zaika); b—molehills near the village of Pershozvanivka (2009); c—settlement in
a charred habitat in Dnipropetrovsk Oblast (photo by V. Maniuk, 2017); d&—a molehill in an asphalted area, Prystinok
station, Luhansk Oblast (2009).
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Ha mpocTtopoBe po3MillieHHs BIUTUBAE CE30HHICTB, JIITOM, KOJIM BHCOKA TEMIIEpaTypa MOBITPs Ta
HU3bKA KiJIbKICTh OMAJiB, CINAKiB MU CIOCTEpIiraay y HU3UHI 0anok, Ae 3a3BU4ail mopui He 3ycTpi-
yaroThes. Lle Bkazye Ha Te, 10 CIlimakaM HeoOXiJHa MEeBHA BOJIOTICTh IPYHTY, SK JJIS PUTTS, Tak 1
JUIS iICHYBaHHS KOpMOBHUX 00’€kTiB. CIillaku He € CTEHOTOITHUMHU CTETIOBUMH BHIAMH: 32 HAIIUMHU
CIIOCTEPEKCHHSAMH Ta JITEPATYPHUMH TAHUMU X MICI[SI IIOCETICHHS PEECTPYBAIH HA Y3IIICCSX, Tas-
BHHAX, 1 B iXHIX KOMOpaX 3HaXOJWIH HaBITh KOPIHII COCHU, JyOy, akarlii, IOBKOBHIl. MU HEOJIHO-
pa30BO CIIOCTEPIraay MPHUCYTHICTH CIIMAKIB Y IITYYHHX COCHOBHX HACAJDKCHHSX, Ha KPEHITHUX
cxmiax, B sipax. [ToHax Te, cimimaku AEMOHCTPYIOTh 3AaTHICTh 10 CHHAHTPOIIT, MOCENMIOYNCH HaBIiTh
OenmocepeTHLO OIS IFOJCHKUX caauo 1 B MApKOBHX 30HAX. [Ipy 1IbOMYy HaWBaXIIUBIIIHUM (PaKTOPOM
MPUCYTHOCTI I[LOTO BUJY € HASBHICTH Ta 30€PEKEHICTh KOPIHHUX OI0TOMIB — IUIMHHUX JUISHOK 3
PI3HOMAHITTSIM 6araTopiyHUX TPaB, y T.4. 3 IOMIPHUM BUIIACOM 200 CIHOKOCAMHU.

1.3. /lunamika nocenenv ma HazemHa aKMUBHICMb

Crinaky BUPIZHSAIOTHCS JTUHAMIYHICTIO TIOMYJISIIN, iX MepeMillleHHsT Ha HOBI TEpUTOPIii OB’ -
3aHi 3 PO3CEICHHIM MOJIOII, IOITYKOM KOPMY, ITOIIYKOM TPUAATHUX JUISHOK JJIS TIOCEJICHHS 3 THi-
3JOBUMHU KaMepaMH, KOpMO3allacaHHsSIM Ha 3MMOBHI Iepioj Ta BiIAIITyBaHHIM KoMmop (Tabi. 1). Ha
MIPOCTOPOBY aKTHBHICTH CJIMMAKIB 3HAYHO BIUIMBAIOTh AHTPOIIOTEHHI 3MIHU CEpeIOBHINA, Yepe3 sKi
CJIIITAaKH MOKYTh CTUKATHUCS 3 JUISHKAMU 3 HECTIPUATIIMBUMH enadigaumu ymoBamu. Hamu 3apeect-
POBaHO pHIfHY IiSUNIBHICTH CIiNaka HaBiTh Ha AUISHKAX, BKPUTHX acanbroM i mebHem (puc. 1d).
Yacro 6i0TOMHM 3 TOCEIICHHAMM CIIINAKIB 3HAXOAATHCS MOPS 3 AaHTPOIIOTEHHO 3MIHEHUMH JIaHaImad-
TaMH, TOPSA 3 JOPOTaMH, MICTAMH Ta CEJIUIIAMH, MiIIPUEMCTBAMH, CIITLCHKOTOCIIONAPCHKUMU TTiJI-
MpUEMCTBaMH. | yepes 1e ciinaku MOXKyTh ITOIIMPIOBATHCS B OKYJIBTYpeHi cepenoBuiia. Lle MoxyTh
OyTH CLIBrOCHyTiAs, IpUCAANOHI AUISTHKY Ta TOPOAU Ha MEXI HACENEHUX IyHKTIB, HAPKHU Ta HaBiTh
KITyMOu. DakTHYHO MOKEe BiIOYBATHUCS CYyTTEBA CHHAHTPOITI3AIlIS TIOMYJIIALIT CITITAKIB.

SIk mpaBwmITo, CIINAKIiB MH PEECTPYEMO 32 TIOPHSAMH; TaKi IOPHI MOXKHA PEECTPYBATH ITOBCIOIHO
y MICIISIX, 3aCelIEHUX CIIMakaMy. SIk MpaBwiIo MOPHi pO3TaIIOBaHI XaOTHYHO, SIKIIIO II€ MICIA TOC-
TiftHOrO nepeOyBanHs. [IpuKIanu TakMX MiCIIE3HAXOKEHb MTOKa3aHOo Ha puc. 1 a—d. Y micusx, Ma-
JIOTIPUAATHHUX U KOPMOAOOYBAHHS Ta MOCEJICHHS, CIIMaKH MepeOyBaroTh TUMYAcOBO. IIpu mpoMy
TaKi MiCII 9aCcTO J0OpE TIOMITHI 3aBJISKH JJOBTUM psaM OJTHAKOBHX BUKHUIIB, PO3TANIOBAHUX Y OJHY
JiHi0 3 mpuom3Ho 15-30 BUKKIIB, OMHAKOBOI BETUYMHY, 3 aucTaHiiero 1-3 M. Take crocrepira-
€THCS B MICISIX TPAH3UTY, HAHUaCTIIlle PAHHBOIO BECHOIO, SIK ITPABUIIO, HA MOJISX, IEPENIOTaX, B3I0BK
aBTOJIOPIT.

Tpetim BapiaHTOM, KM MOKE TIOEHYBATH Y cO01 SIK MepIy, Tak i Apyry 3aaauy, € cepii HeBe-
JIUKAX TIOPHIB, PO3TAIIOBAHUX Xa0THUYHO Yy KijgbkocTi 10, 20, 30 3 po3puBamu Mixk HEMH 20—100 M.
Take crmocTepiraeTbesi y MICISIX, HEJOCTaTHRO 3a0e3MeUYeHIMU POCIMHHAMHE KOPMOBHMHE pecypca-
MH, III0 CIIOHYKA€ CIIMaKiB A0 MOIIYKY HOBOI IUISHKU. Taki mepexoay Clillaku 4acTo 3A1HCHIOIThH
0 MOBEPXHi, IO 03BOJISE IM MIBU/LIE 1 HA OLIBIITY BiJICTAHb NEPEMIIlyBATHCh HA HOBI AUISHKH.

Tabmuus 1. PopMu Ha3eMHOI 1 IMA3EMHOT aKTUBHOCTI CIINAKIB, OB sA3aHi 3 PUTTIM Ta KOPMO3aIlacaHHsIM
s

Table 1. Forms of aboveground and underground activity of mole rats related to burrowing and foraging

Haszemua akTuBHICTE Ilig3eMHa aKTUBHICTH

1) po3ceneHHs1 MOJIOZIi: BUCEJIEHHS 32 MEXi MAaTEPUHCHKUX 1) KOPMOJOOyBaHHS: KOPMOIOOYBHA JisIIBHICTh i/ie B
JIISHOK 4YacTo iie Mo IMOBEpXHi, 1 cepel akTHBHHX HAa HOpax — SIK NPU TNOIIYKY LMOYJINMH, KOPSHEBHI 4X
MMOBEPXHI 0COOWH YacTKa MPUOYIIHX 3aBXKIU BEJIHKA KOPEHEIUIOMIB, TaK i 3aTATaHHI POCIUH 3 MOBEPXHI

2) po3ceneHHs AOPOCINX 3a MEXI HENpUAATHHUX AUISHOK: 2) KOPMO3amacaHHs: 3BMYAfHO BiOyBaeThCsl BOCCHH, B
TaKa akTHBHICTb 0COOJIMBO 10Ope MOMITHA Ha AUISHKAaX 3 «O4iKyBaHHI» 3UMoOBOro aedinury, i3 GopmyBaHHAM
HEBHCOKHMM TPaBOCTOEM a00 Ha IOJISIX, A€ TPy BUKHIIB HEBEIMKUX KOMOp Oumst BepxHiX (mo 0,5 M) xomiB Ta
po3nineni sHaguruME (TToHa 20—50 M) IpoMiXKaMu TITHOUHHUX KOMOD 31 3HAYHUMHU 3aracaMu

3) CKOpOYEHHsI BUTPAT Yacy Ha MEPEeMillleHHs: YMM KOpUC- 3) THI3JOBI KaMepH, PO3MHOXKCHHSI: BCS KHUTTEMISIIb-
TYIOTBCSL BCI CJINAKW, IO MOXHA BITHECTH JO PO3PsNy HICTH CIIMaKiB #ae Mmif 3eMielo, BKIIOYHO 3 QopMy-
HaOyTHX aJanTaliii: MepeceNeHHs 10 MOBEPXHI 3aBXKIM BaHHSAM THI3I0OBHX KaMep, MiCIlb PO3IUIONY W BHUTOJO-
OLTBII e)EeKTUBHI 32 YaCOM ¥ EHEPTETHYHUMH 3aTpaTaMi  BYBaHHS Mayedi ((paKTHIHUX JaHUX MaJIo)
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30 7| mmcyma es. r 24 Puc. 2. [unamika dmcia
e TEMMEPATYPE _ 3ycrpiueit Spalax micro-
phthalmus B cTaHi Ha3eM-
HOi (TTOBEpXHEBOI) aKTUB-
HOCTiI Ha TIiJCTaBi OpUTi-
HAJIBHHUX JaHUX, 310paHux
npotsirom 2007-2014 pp.
LIIAXOM OIUTYBAHHS KO-
Jer Ta HPUPOJOKOPHUCTY-
BauiB. JlaHi HaBeneHO 3a
nekamamu (1-10, 11-20,
2 21-30(31) umcma KOXXHO-
ro micsms). Jlimis — ce-
peIHbOMICAYHI TeMmImepa-
TYpH.

Fig. 2. Dynamics of the number of records of Spalax microphthalmus during aboveground activity based on original
data collected in 2007-2014 by interviewing colleagues and nature users. Data are given by decades (1-10, 11-20,
21-30(31) days of each month). The line is the average monthly temperatures.

PEECTRAUIA Chinake
TEMMNEPATYPa NOBITRA

Aexana

HazemHa akTuBHicTh. CIllaku € BUAaMU, 110 BECh CBill JKUTTEBUN LIUKJ MOB'SI3YIOTH 13 TIi-
J3EMHUM €KOTOIIOM. AJl€ CIIITaKy 3aTHI 1 0 Ha3€MHOI aKTHBHOCTI, 110 3’SICOBAHO 1 ONMMCAHO HAMH
noknagnime panime [Korobchenko 2009; Zagorodniuk et al. 2018]. Taka akTHBHICTb CIpSMOBaHa
Ha MBHJKI 3MiHM AISIHOK nepeOyBaHHS (KOpMOJ0OyBaHHS a00 i pO3MHOXEHHS), 1 BOHA IPOSBIIS-
€ThCS HaYacTIIlIe B IEPINY MOJIOBUHY JIiTa (TpaBeHb—IMIICHb) 3 BUpa3HuM IikoM y 11 ta III mexamax
YepBHA. 3aBISKHA TaKUM IEPEMIlCHHIM (DOPMYIOTbCS BHUpPa3HI PO3PUBU MK IUISHKAMH PHTTH, i
PO3MipH TaKUX PO3PUBIB 3BHUANHO CATAIOTH KUTBKOX JECATKIB METPIB, MPOTE HATIEBHO MOXYTh OYyTH
3HAYHO OUTBIIIMMH — COTHI METPIB.

HazemHa akTHUBHICTh XapaKTepHa HE TIJIbKU JJI1 BECHSHOTO PO3CENEHHS IOPOCIUX, aue i I
MOJIOJII, IKa BUMYILIEHA PO3CENIATUCS 32 MEXK1 MAaTEPHUHCHKUX AUISTHOK. OCOOIMBOCTI HA3€MHO1 aKTH-
BHOCTI ornrcaHo aBropamu panime [Korobchenko 2009]. Ha puc. 2 moka3aHo po3mojaisl 3HaxiJIoK
CIIiMaKiB 3a Jekaaamu poky (36 mekan) mpu ix peecTpalii Ha MOBEpxXHi. SIK BUIHO, Ha3eMHa aKTHUB-
HICTb CIIIMAKiB JyXe 3MIHIOEThCS MPOTSTOM POKY, 3 POCTOM 3 Oepe3Hs Ta MaKCHUMAaJIbHUM IIIKOM Y
YepBHI Ta HU3bKUMH TTOKa3HUKAMH Y MI3HbO-OCIHHIHA MEPioj.

VY po3pisi 100M 111 aKTHBHICTh € HAHOIJIBIIIOK Yy MONYAHEB] TOIUHHM, Y Tiepion 12—15 ro., 1o
MmokasaHo 1 Jurg iHmux perioHiB [Andreichev 2019]. [TosicHATH 116 MOXXHA aJanTaIli€ro J0 HepeMi-
IICHb Y TOJMHY HAHOUTBIINX PYXiB HATPITOTO MOBITPS, KOJH IMEPHATI XMYKAKH BIMTOYNBAIOTS.

1.4. Akmuenicmp y piznHi nopu poky (3azaibHa KapmuHa)

PosrnsiHeMo 0coOMMBOCTI pUHHOI aKTUBHOCTI 1 MPOCTOPOBHUX MEPEMIllleHb CIIIMaKiB 3a CE30Ha-
MH, Ha TICTaBi 0araTOpiyHUX CIIOCTEPEKEeHb B YMOBax JlyraHIuHy.

Ilepmnii mepion (paHHSA BeCHAa — PO3MHOXKEHHS, KIHEI[b JIFOTOT0) — TIiJT MOYATOK BEreTallii.
SAx Bimomo 3 mitepatypHux jpkepen [Reshetnyk 1941; Puzachenko 1998] ciimaku criaproroThes B
miJg3eMHOMY cepenoBuli. Jeski mocmiaauku BBaxanu [Hamp.: Kostiuchenko 1931], mo cnaproroTs-
Csl CIINIAKU y TPaBHi, HMEpIIiii MOJOBUHI YEPBHS, CIIUPAIOUNCH Ha 3yCTpidi ciinakiB 000X craTeil Ha
moBepxHi y meit mepion. CKopinn 3a BCe CIMIOCTEPEIKEHHST CTOCYIOTHCS TIEPIOAy PO3CENCHHS MOJOI.
CrimakiB BBaKalOTh COJIITAPHUMH BHIAMH, MTAPH SIKMX YTBOPIOIOTHCS TUTBKH Y TIEPi0J] pO3MHOXKCHHS
Ta Ha TIepPioJl HAPOKEHHs Ta BUToJJ0BYBaHHs. COJITApHICTh CIIIMAKiB HE TPUBAE MOCTIHHO, 32 JaHU-
mu A. Ily3auenka [Puzachenko 1996], crmimaku MOXYTh HOBTUH MEpioa *KHUTH CiM’sIMH. SIK TLTBKH
MOJIOJIb CTa€ 3aTHA JI0 CAMOCTIHHOTO KOPMOAOOyBaHHS, IOYHHAETHCS 1i PO3CEICHHS.

HApyruii mepion (0epe3eHp — MOYATOK KBITHsI). 3pOCTa€ IHTEHCUBHICTD PUHHOI MISUTBHOCTI.
[opsin 3 BEMKUMH BUKHAAAMH JOPOCIUX OCOOHH 3’ SIBIITIOTHCS MAJICHBKI PiOHI BUKUIN MOJIOTHSKY.
@ikcyeThCsl 1 TOBEPXHEBA Ha3eMHa aKTUBHICTh MOJIOJUX OCOOMH i Yac X aKTUBHOTO PO3CENICHHS
Ha HOBI JIiNSHKHU. Po3ceneHHs 1 Ha HOBI JUISHKHU MOB’S3aHO 13 KOPMOJ0OYBaHHSM, 1[0 CIIBIAJAE i3
moyatkoM Bereraii. OcoONIMBO MOMITHA pUITHA AisUTBHICT CIIIMAKIB HA TOCIBAX SIPUX KYJIBTYP.
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Tpetiéi mepion (KBiTeHb—TpPaBEeHb). Y TpaBHI KiHIIEBUI MEpeXiJ MOJOII 10 CAMOCTIHHOTO
XKUTTS Ta PO3CETICHHS IO TEpUTOPIi MicienepeOyBaHHs. Pi3ko 3pocTae 1 cTae OLIBII MOMITHOIO Mif-
3eMHa PHUifHA aKTUBHICTH CIIIMAKiB. Y Tei mepioJ 3pocTa€e 1 KiIbKICTh BUITAIKiB HA36MHOT aKTHBHOC-
Ti, O 301IbIIIy€e PU3UK 3aru0eni Bil XMXKAKIB Ta BiJ JOAEH.

4-it mepiona (4epBeHb O cepenauHu JumHS). Clinaky 3aiiMaroTh HOBI JUISHKH IiJl KOPMOO-
GyBaHHS Ta MiCIsl [TOCENICHHs. Ve 00/1aIITyBaHHs THI3M0BHX KaMep 33 BETHKHMH 00CAIaMH BHKH-
IiB, 110 PO3TALIOBaH1 OAWH Ha ogHOMY. [loceneHHs cllilakiB CTaloTh arperoBadi. PuiiHa AisIbHICTD
CTa€e OUTBII JUCIIEPCHOIO, IIOYNHAETHCS KOpMo3anacanHs. [lourHaeThes Mirpartis 10 arporeHo3iB.

5-# mepion (kiHeUb JUMHA A0 CEpeIUHU cepmHs). Pi3kuit cnaj puitHOI HisUTBHOCTI, MEHIIAE
KUTBKICTh CBIXKMX BUKUIB. 3pOCTa€ KIIBKICTh MIAIIOBEPXHEBUX XO/MiB. [HTEHCHBHE KOpMO3amacaHHs,
BIIAIITYBaHHS TUMYACOBHX KOMOP Ta Po30y/10Ba HOBUX TIIMOOKUX XOiB, IIMOOKHUX KOMOP.

1.5. Ce30nni mizpayii 3 npupoOHuUX MicUe3Haxo0xcens 6 azpoyeHo3u

AHTpOIIOTeHHA 3MiHA CTENOBUX AUITHOK MPH3BeENa J0 MOIUPEHHS TAKOTO CE30HHOTO SIBUILA, K
MIPOHUKHEHHS CITIIMaKa Ha TPUCENHIIHI TepUTOpil 1 cami cenuiia. Bimomo sSBUIle MUKIIYHAX CE30H-
HUX MIrpamiid CIiMmakiB 3 MPHPOJHUX y CHHAHTPOIIHI MiCIIe3HAXOKEHHS, 30KpeMa Ha MpHUCcaIuOHI
JinsHKY. 30KpeMa, y30i4us JOpir 1 MoJIe3axUCHI JIICOCMYTH BUKOPHCTOBYIOTHCS CIIIAaKaMH SIK KOpPH-
JIOPU PO3CEJICHHS, 3BiKW IPH3YHHU MPOHUKAIOTh HA MPHUCEHIIHI TEPUTOPIi: KIIaJOBHINA, CaJuOH,
TOpOJI¥, OBOYEBI MMoJIsA. [IpOHUKHEHHS CITIIaKiB Ha MPUCATUOHI TUISHKH HOCUTh BUPa3HUHN CE30HHHMA
XapakTep 1 BiOYyBa€TbCA y JITHBO-OCIHHIN Mepiof, KoM 30iraeThCs KiNbKa BAKIMBHX CE30HHUX
MTOJTIM: 3arajibHa YHCENBHICTh CIIIMAKIB 3pOCiia, BiIOYBA€ThCS PO3CEIICHHS MOJIO1, HACTAB Yac A03pi-
BaHHS TOPOJIMHH 1 IMiJIAIIOB Yac CTBOPEHHS 3UMOBHUX KOPMOBHX 3aI1aCiB.

IIpoHUKHEHHIO CIIINAaKiB Ha MPUCATUOHI TEPUTOPIT Ta TOPOIHI AUISHKY CIIPUs€E HAsBHICTh 3HAY-
HUX KOPMOBHUX PECYPCIB, BIICYTHICTh XMXKAKIB Ta JIETKI IPYHTH JIJIS MPOKJIAJaHHS KOPMOBHUX Tajie-
peil. Sk BioMo, cMyra BUSIBICHHS KOPMY CIIIIAKOM Ma€ MIHUPUHY OMu3bKo 1 M, 1 MOcapkeHi B OJUH
psIl OBOYEBI KYJIBTYPH € JIETKOIO 3I00MYYIO JUIS ClillaKa, 3HAYHO €KOHOMHOI Ha CHEepreTH4Hi BH-
TpaTH KOPMOOOOYBAHHS Y IPUPOTHIX YMOBAX.

ITopsin 3 1M, BioMi GakTH TepeOyBaHHS CIIIMAKIB 32 MEKaMH Cela, 3 «HE 3aX0JJ0M» Ha TOpo-
. Tak, B c. [liBHiBKa, MiIOBChKOTO paiioHy JIyraHchkoi 00JI. HassBHI TIOPHI 32 MEKaMH Cella, Cli-
MaKiB 3yCTpIYalii i Ha MOBEPXHi, ajie Ha TOPOJU BOHU HE 3aXoisTh. 1110 MicieBi OB’ I3yI0Th 3 CH-
puM IpyHTOM ropofiB (oco0. mosia. S. Cipenko, 05.06.2014).

Ha nanwit vac S. microphthalmus nommpenuii mo apeaiy TyXe HEPIBHOMIPHO, 110 TIOBHOKO Mi-
OO CTOCYEThCS 1 PI3HUX JIUISTHOK CXOAy YKpaiHW, JHOKJIaJHO IOCIiIKEHUX aBTOpoM. HaibGinbina
pHIOYa isUTBHICTh BiMiUu€Ha aBTOPOM Ha 30€pEKEHHX TUIAKOPHUX CTETIOBUX JUISTHKAX, HA CTCTIOBUX
JUISTHKAaX CXWJIIB OaJOK 3 €JeMEHTaMM Pi3HOTPaB s, HA CTETMIOBUX JUISHKAX KPSHISHUX BiJCIOHCHD,
Ha CIHOKICHMX CTENOBUX IUISIHKaX 3 BUCOKOI KOHIICHTpaIi€to 0000BHUX 1 KOPEHEBUIIIHOTO Pi3HOT-
paB’s, Mo cxuiax spiB 1 0ayiok, mepenorax, y30i4dsax 3alli3HMIb 1 aBTONUIAXiB. Ha Takux AinsHKaX
pHIoYa JisSUTBHICTh BIIMIYA€THCS MPOTATOM BCHOTO POKY, 32 BUKITIOUCHHSM JIAIIEC 3HMOBOTO TIEPIOJY.

Ha mociBax 3epHOBUX KyJdbTyp aKTHBHA PHIOYA JISUTBHICTH BiJMiUu€HA MEPEBAYKHO BECHOIO, 3
OepesHs JI0 T0YaTKy TPpaBHS. XapakTepHi JUIA TaKUX JUITHOK MPsMI JIiHIi BUKWIIB BKa3yIOTh HA BH-
KOPUCTaHHSI PUILT JIMIIIE AJIST PO3CENEHHs Ha CIPUATIIMBIII TEPUTOPIT 3 OCEpeIKiB OCHOBHOI KOHIICH-
Tpawii 1 3MMOBOro nepeOyBaHHs, SIKUMU € TEPEIOTH, Y3JIICCs MOJE3aXUCHUX CMYT, CXWIN OalloK,
LIJTMHHI TUTBSTHKY Y3014 3aJTI3HHYHKUX Ta aBTOILIAXKIB. [t TaKMX NPUPOAHMX 1 OU3BKUX JO PUPO/I-
HOTO CTaHy JAUISTHOK Y 3UMOBHH IepioJ XapaKTepHi OuTbINa KiJbKICTh CHIT'Y Ta MEHINA TTHOWHA
MPOMEP3aHHsI IPYHTY, CIIMAKd BUKOPHUCTOBYIOTH iX JUIs BJIAINITYBAHHS THI3JOBUX Kamep i KOMOp
(mani aBTopa; Takox AuB.: [Puzachenko 1993 Ta in.]).

Ha macoBuchbKkax 3 BUCOKUM TIaCOBUIIIHUM HABaHTAXKCHHSM YHCEIBHICTH CIiNaKiB HU3bKa (Jac-
TOo < 1-2 eK3./ra), 1o Moxke OYTH MOSICHEHO HU3LKHMHU KOPMOBUMH pecypcaMu Takux yrias. Ha mi-
JITHKAX 3 IHTEHCUBHUM BHITACOM aKTHUBHA PUIHA MISUTBHICTH CHIMAKIB CIOCTepirajacs JHIle y Bec-
HSTHUH TIepiofl, 1 BUKUIU OyIU Majioro po3MipHOTo Kiacy, 10 J03BOJISIE IPUITYCTUTH BUKOPUCTAHHS
LUX TEPUTOPiH TUIBKN MOJIOTUMH CIIiIAKaMH, K1 PO3CENSIOThCS 3 MATCPUHCHKHX MTOCEIICHb.
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Hwusbka KiTbKicTh KOPMOBHX PECYpCiB He CHpHsi€ YTBOPEHHIO CTIHKMX MOCETIeHb Ha JUITHKaX 3
IHTEHCUBHUM BHIIACOM XyZI0OHU, 1 B JIITHbO-OCIHHIN nepiof TyT Maiike BIACYTHS pHifHA aKTUBHICTb
ciinakiB. Hu3bpka 4HMCEIBHICTD CITINAaKa CIIOCTEPIraeThCs TaKOX Ha HEKOCHMHX JIISTHKAaX, 30KpeMa
Ha a0COJFOTHO 3alOBiJJHUX AUISHKaX, SAKi XapaKTepHU3yeTbCsl HU3bKUMU KOPMOBHMH pecypcamu. Y
MeJKax JIICOBUX HACaKEHb, JIe JIiC € BTOPHHHAM YTBOPEHHSM, CIINaK 3yCTPi4aeThCs Ha rajsiBUHAX
Ta y3IiccsaX, 30KpeMa i Ha IilnaHuXx IpyHTax (30KkpeMa Ha JiBodepexoki JiHis).

2. KopmoBi 00’€KTH Ta KOPMO3aroTiBJisi

2.1. ®opmu axmuenocmi

3HayHa YaCTHHA PUWHOI aKTUBHOCTI CIIIMAKIB OB’ s3aHa 3 TIONIYKOM KOpMY, KOpMOJI00YBaHHIM
Ta KOpMo3anacaHHsM. [1iBHINEHHs] IHTEHCUBHOCTI PUHWHOI IisIIBHOCTI € CE30HHWM Ta TOB'SI3aHO 3
nepebiroM Bererarlii. 3a HAIIMMK CIIOCTEPEKCHHIMHU Ta 32 JITEPaTYPHUMH JaHUMH, MOXKHA BU3HA-
YUTH TaKi JIBI OCHOBHI ()OPMH KOPMOBOT aKTHBHOCTI CIIiNaKiB: 1) MOITaHHS BUPHUTUX IIPH MPOKJIA-
JaHHI TyHEJIB IMOYIUH Ta KOPESHEBUIII Ta 3aTSTaHHS MUJTMX POCIIMH 33 KOPEHEBUINA Y XiJl 1 TIOiTaHHS
ix Tam; 2) KOpMO3aracaHHs, CTBOPSHHS TUMYACOBHX KOMOp Ta TPAHCIOPTYBAHHS KOPEHEIUIOIIB Ta
KOpPEHEBHUII] y ITTHO0KO PO3TAIIOBaHI 3MMOBI KOMOPH.

3aTrdaraHHs HaJ3eMHUX YaCTHH pOoCciUH y Hopu. CIinaku, IOMPH CBOKO «ITi3EMHICTHY,
BHUKOPHUCTOBYIOTh Y DXy HE JIMIIE Mi3€MHI KOPMOBi1 00’€KTH, ane i Ha3eMHI — Ha3eMHI YaCTUHU
POCIIUH, IPOTATOM BECIHHBOTO-TIITHBOTO CE30HY, KOJIH ITiI3eMHI YaCTUHH I YaCTO HE PO3BHHEHI Ta
HE MaloTh JJOCTATHBOI MOXKUBHOT IIIHHOCTI, Ta Mija Yac nepeOyBaHHS Ha TUISTHKaX, 301THEHUX Ha KO-
pMoBwuil pecype. Y Tabauii 2 y3araJbHEHO JOCTYIHI aBTOPY JaHHI PO KOPMOJIOOYBHY aKTUBHICTh
ClIiITaKa, 30KpeMa BCl BUTIAJIKH, KOJA OyJia BiIMiYeHa aKTUBHICTb, IO TOB’S3aHa 3 KOPMO3allacaH-
HSIM, TIPOTE He OYyJIM BHSBIICHI caMi TIOCTiHHI KOMOPH.

o Takoi rpynu ¢akTiB MH BIIHOCHMO MiATPH3aHHS POCIUH, BUTATYBaHHS BPOXKAaIO 3 caauo,
BHSIBJICHHS] TUMYaCOBHUX KOMOP Y BHTJIAI KOPIHINB a00 1HIIUX (parMeHTIB POCIHH Y MiAIOBEPXHE-
BHX XOJax Tolo. Takux BUMAJKIB B HamIiil 6a3i naHux € 5. 3okpema, 310paHo JaHi Npo A’ igaHHS
CTEIOBUX POCIWH Ha 3amoBimHINA MUstHIN CTPLIBIIBCHKOTO CTEIY, BHIYYCHHS CIIINIaKaMH TOPOIHHU
Ha MPHCAIUOHUX TUISTHKAaX Ta IUOYJIWH TIOJIBIIAHIB Ha KBITHUKAX, BUSBJIICHHS THMYACOBHX KOMOD i3
HEBEITUYKUMHE «IAPTIisIMI» TOPOJAUHH y3I0BXK OCHOBHHX KOPMOBHX XOJIIB.

3araJbHiI 0COOJIHBOCTI KopMo3anacaHHs. OCOONUBICTIO BCIX CIIOCTEPEIKEHB 3 KOPMO3a-
MACAHHSM CJIMAKIB € MPUYPOUYCHICTh TAKUX BMIIAJKIB JI0 Mi3HBO-TITHBOIO a00 OCIHHBOTO yacy Ta
MIPOSIBH TaKOi aKTUBHOCTI B MeXax caan0, IKi CTAlOTh NPUBAOIUBUMU AJIS CIINAKIB y MEpio] 103pi-
BaHHS TOPOJHIX KYJBTYp. Y TepeBakHIM YaCTHHI BHUIIAJIKIB PECTIOHACHTAMH 1 aBTOPAMH BiMIYEHO
HACTYITHI OCOOJIMBOCTI MOBENIHKH CITiMaKa:

1) nipu mosiBi Ha cagubax, K MPaBUIIO HE BiIMIYAIOTHCS CIIMAKOBHHH 1 Oy/Ib SKiI IPOSBU PHIO-
401 JisnbHOCTi. VIMOBIpHO, I1€ OB’ A3aHO, III0 IPYHTH B TAKUX MICIIX € IMYXKHMH 1 CIIMaKoBi
JIOCTaTHBO PO3CYBATHU 3EMJIIO 3 XOIB YOiK, YIIIIbHIOIOYI I'PYHT HABKOJIO KOPMOBHX XO/iB;

2) KOpPMOBI X0/, 1110 HIyTh BiJ MICI[h 3arOTiBJII KOPMY, € TOBI'MMH, 1HKOJIU TATHYTbCS Ha JIECSI-
TKH METPIB, IIPOTE 1 MPU TAKUX TUCTAHIIIAK 1[Il XOJW HE MAIOTh MICI[b €KCKaBallii IPYHTY Ha30B-
Hi, [0 BiIMIYE€HO B YCiX MPOAHATI30BAHUX BHITKaX;

3) npo MBHIKICT 1 MacmTad BHIIydeHHS. [Ipy 3HaXODKEHHI CiliMaKaMHu IMITBHUX MOCAI0K KY-
JTBTYPHUX POCIUH (MOPKBa, KAPTOILIS, OYPSK, TIOJBIIAHW, YACHUK), CIINAK AyKe IIBUIKO MPO-
BOJIUTH 1X BHJIYYCHHS 1 32 100y Moe 3i0paT Bpoxkai 3 1-2 coTOK, a iHKOJH 1 Oinbiie. 3BUYaii-
HO Tocrofapi TITbKK Ha APYTHN NEHb 3BEPTAIOTH YBary Ha 3iB’suie 0amunis 1 BUSIBILIIOTH (aKT
BIUTYYCHHS TBAPUHAMH ITiJ36MHUX YaCTUH POCIHH. 3BHYAHHO 1€ BiIOYBAETHCS 3 OJHOTO KpParo
ropozny i ciimak BUOMpae yposkail 3 110l JUISHKH, a He (parMeHTapHo;

4) mpo TIMYAcOBi KOMOPH 1 POCIIMHHU B X0Jax 3i0paHo maHi B Tabm. 2. Y KiJIbKOX BUMAIKaX y3-
JIOBX KOPMOBHUX XOJIiB BHUSIBJICHO THMYAacOBI KOMOPH y (OpMi KHIICHBOK, PO3TAIIOBaHI 3 000X
0OKiB KOPMOBOTO XOAy, B HuUX 10 10 KOpeHEemoiB (MOPKBHUH, KapTOIUIHH); BITHOCHO BEJIUKI
THUMYacOBI KOMOPH BHSIBJISUTH Ha MOXKEXKO03aXUCHUX cMyTax B «Kam’ssHux Morumax»;
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5) KOpPMOBI XOAM PO3TalIOBaHi 10 PI3HOMY, IO ITOKAa3aIHd PO3KOIYBaHH, ajle 3BUYaifHO BOHH
onpa3zy WayTe yraub (Hamp. B ypod. «JIytpi» B okod. Jlyranceka) abo Takuil Xif ife mia KyToM
BHHU3 (IaHi aBTOpa 1Mo ypou. «JIyTpi», moBimomieHHs kojer — €. bopoBuk 11010 CTpUTBIiBCh-
koro cremy, A.Ilyzauenko mono Kypmmnuu, JI. Mopo3oBa mono CtapoOinblIMHH); THUIOBA
rIMOKMHA PO3TALyBAHHS TIMOUHHUX BiAHIPKIB i3 3anacamu — 70-100 cm'.

Ta6muus 2. Jlani npo KopMoa00yBHY aKTUBHICTE cllinaka 6e3 BUABJICHHS 3aaciB KOpMy>

Table 2. Data on foraging activity of mole rats without detection of food reserves

Miciie criocTepeKeHHs

Micre i freraii po3ranryBaH-
HSI KOMOpH

Yac BUSABIICHHS

XapakTepucTuka Ta 00csr
3amacis

LUO, Kpacnononcekuii p-H Ta
C10B’stHOCEpOCEKHUH p-H;

leg. JI. Omniitauk

LUO, KpacHonoHchKuil p-H;
leg. B. Ky3uenon

LUO, MapkiBcbkuii p-H;

leg. A. BoiHcbka

LUO, pexpeauiiianii neatp JIHY
«IBaHiBKa», AHTPAIUTIBCHKHI
p-H; leg. ciBpo®. neHTpy

LUO, IT3 CrpinbLiBchKHi CTeI:
y cremny; leg. JI. BopoBuk

LUO, c. XKosre, 6ins dinns;
leg. O. TkaueHko

LUO, c. Kpacna TauiBka;

leg. T. Ilinropua

LUO, c. KonecuukiBka;

leg. A. IlIBequukoBa

LUO, okon. JIyranceka;

leg. O. KpuBoxmxuHa

LUO, Jlyrancbk, okoiL.;

leg. 1. Sluenko

LUO, JIyrancek, OKOI.;

leg. 1. Sluenko

LUO, c. Bumaese, CTapo0inbehb-
Kuit p-H; leg. €Bren M.

LUO, Yepnyxuno, npuBaTHUi
ceKTop, caamnba; leg. M. 3ema

LUO, JIyryruncekwuii p-H,

c. OpixiBka; leg. M. ITeperpum
LUO, AHTpauuTiBChbKHi p-H,

c. KazakiBka B okoi. Xpycraib-
Horo; leg. B. KyOumkoBcrkuit
KHO, c. HoBa Mepeda;

leg. O. be3ponHoBa

DOO, M. ABriiBka, MpUBaTHU
cexrop; leg. €. BopoBuk

Spalax arenarius

XepcoHcbKa 001., ¢. Kpunkw,
leg. TaYHUKH 3 YUCIIA KOJIET

[Tpucagn6Hi ropoHi AiisH-
K{

Bucamxeni rpsiiku
clIbCBKa MpUBaTHA caanba

Cannba neHTpy, KIymou
cepes peKpeawiiiHoro HeHTpy

CriocTepesKeHHs Ha 3aMoBiI-
HI{ TUISHIT, KOPMOBI XOJIH,
GaraTo mix’ IeHNX POCIINH
Cannba, y310BK OCHOBHUX
KOPMOBHX XOJIiB CIIilTaKa
[pucagnOHa minsgHka

T'opox, moBepxHEBi Xo1u Ta
Ha3eMHa aKTHUBHICTb
JlauHi DiISHKA

[aui, moBepXHEeBi X011 Ha
raubuHi 0,5 M

[aui, moBepxHeBi X011 Ha
raubuHi 0,5 M

T'opon

Y nocajkax 4aCHUKY —
HOpa, HaMarajucs po3Koma-
TH, aJie Hopa HWIua Briub
L{opoky ociHHE HamecTs
CIIINAaKiB y rOpoan

T'opon, mocaiky KapToru Ta
iHIIO1 TopoIHA (Maiike
LTKOM CITyCTOIIEHO)
Crinaku 3aX0iTh Ha TOPOIU

JlauHa JijstHKa 3 TOPOTUHOIO

JladHi DUTTHKA 3 KOJEKIISIMA
COPTOBUX TIOJIbIIAHIB

uepBens 2010;
TpaseHs 2011

nureHs, 2010
2010-2012

61.2010-2012
(perynspHO)

20102014

2008-2010
KiHeIlb CepITHS
2009

sarienb 2006
Jlumens, 1996
Kinens nunns

2009

MOYaTOK CepIl-
us 2009
22.07.2010

2017

20002014

2008

20152017

10 2000

2017-2018

JIBiui BHSBICHO HEBEIWKI 3a-
Tacy 3ej1eHol nuoyi

3aTAryBaHHs B XOIU POCIHMH
MOJIOYaro

3aTsryBaHHS B HOPH Kyib0aowu,
MOJIOYAK0, 3€JICHOT U0y
3araryBaHHS UHUOYNUH TIONb-
MaHiB

[Mix’inaHHst pociuH, 3aTsry-
BaHHS iX B HOpHW: 3ali3HIK
OynpOucTHil (KiTyOHi), KaTpaH
THMYacOBi KOMOPHU 3 HEBENNY-
KHMH 3a1acaMy TOPOAUHU
TiIpUBaB KapToIwmo (3 psiaku),
ajyie KaMep He 3HaNIuIH
[NomkokeHHS BUCAIKEHUX Ha
KBITHHUKaX POCIHH 1 TOPOAUHU
CBiXi X0/H cItilaka Ha TOpoi,
Gavny Horo Ha MOBEPXHi
bira mo ropoxy Ha HOBepxHi
JIOPOCIHUil, KOMOp HE 3HANIILITU
AKTHBHICTH Ha TOpOJi, BOWIH
JIOpOCIIOro, KOMOP He 3HaHIuM
TsraB ropoxuny, 3700yTHI 3
HOpH Ha ropoi

TsraB B HOpY KOpPEHEIIONH Ta
YacHUK (KOMOPY HE BHSBJIEHO)

TsraB kapTommo Ta iH. TOpO-
IUHY (KOMOpPY HE BUSIBIICHO)
3abpaB YacHHK, KapTOILTo; 10—
15 Binmep BuHIC 3 TOpOMY, 3ama-
CH IIyKaJli, He 3HANIIIN
3abupae KapToIIO Ta LUOY-
JIMHU KBITiB KOKHOTO JIiTA
TsaraB MopkBy (KapTOIUIIO He
ca/kaB), BUOUPAB BCi OBOYI

Crinaky TOCTIHO BHITYy4alOTh
TIOJIBIIAHH, He 60poThba

! Bapa6am-Hixipopos [1928] nomae TMIOBY IIMOHHY KOPMOBHX «OJHIPKiB» K «1 apmmn» (= 28 moiimis = 71 cm).
2V Tabnumsx BUKOPHCTAHO cKopodueHHs HasB JIyrancekoi, JJorenskoi i Xapkiscekoi obmacreit: LUO, DOO, KHO.
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2.2. 3azanwvhuil 02110 Kopmosux 06°ckmie cainakie

AHaJi3 KOPMOBUX POCIHH, SIKI CTAHOBIISATH KOPMOBY I[IHHICTB UIsSI CJIIAKIB, SKiI CIHIAYIOTH 13
NPSAMHX CIIOCTEPEKEHb IMoiNaHHs ad0 3HaX1IOK 3armaciB ki y Xolax Ta KOMOpax, IpOBEIEHO Ha Oc-
HOBI aHAII3y JIiTEpaTypH, ONMUTYBaHb PECIIOH/ICHTIB, OPUTIHAIBHHUX JOCHIHKEHb, 30KpeMa i yTpH-
MaHHS CIIINaKiB B HEBOJI Ta 3rOJ0BYBAaHHS iM Pi3HHX THUITIB KOPMIB.

OnucH 3HaXiJJOK KOPMOBHUX 3araciB CIIINAaKiB MICTATbCA y Oarathox mpamsx [Vysotskii 1901,
1921; Barabash-Nikiforov 1928; Reshetnyk 1941; Yangolenko 1965; Puzachenko19935h]. Tak,
I'. Buconpkuii (1901) HaBoAUTH AaHI PO KOPMOBI 3allacy CHINAaKa, cepell IKUX SK CUIbTOCIKYIbTY-
pu (179 wT. KapTOmIUH Baroio 3,56 Kr), Tak 1 «Iuki» KyasTypH (4911 mmaToukiB KopeHs 1y0y Ba-
roto 8,11 kr; 280 mr. >xoiryaiB Baroto 6,9 xr; 51 Oyne0 mumavoro ropomky, Baroto 0,5 xr. bapa-
6am-Hikidopos [Barabash-Nikiforov 1928: 120-121], onucyrouu BUsIBI€HI HUM 3UMOBI 3alacH CIi-
nakis®, BKaszye cepel 3amaciB KOPiHIi TaKUX POCIHH, sk Bescmeprtku oxuopiuni (Xeranthemum an-
nuum), 3Missuka npsma (Scorzonera stricta) Ta Kyne06aba iikapcebka (Taraxacum officinale).

VY npansx €. PemmeTHHK BKa3aHO Ha IMIMPOKHNA CIIEKTP KOPMOBHX 00’€KTIB CIINaKiB Bij Oarato-
PIYHHX TpaB (SIK IMiJ3€MHHX TaK 1 HA3eMHHUX YaCTHH), KOPIHIIIB JIEPeB, JKOJIY/iB, IMOYJINH KBITIB IIO
ropoaunan. Jlocmigauns OyKOBHHCHKHX ciinakiB K. SIHToneHko 3a3Havae, 110 B IXHBOMY PpalliOHi
MEePEeBAKAIOTh KOPCHEIUIONU Ta KOPECHEBHINA JUKOPOCIHUX POCIHH, MEPEBaAKHO 000OOBHUX, 3JaKiB,
CKJIQJTHOIIBITHX, 30HTUYHHUX, I'yOOIBITHX, PO3OLBITHX, 3arajioM 56 BHIIB. 3a MMOBIAOMIICHHSAM pec-
noHeHTiB (Hamp. A. BoiHceka), st S. microphthalmus BIIMiYeHO 3aTATYBaHHS y XOAH HaJ[3eMHUX
YacTUH KyJibp0abu, MoJoyaro, 3eneHoi mudyii. Ha momiOHe BKa3yroTh 1 JaBHi JiTepaTypHi JAKepena,
3a AKMMH IUTYHKH 3100yTHX y KBIiTHI i TpaBHi CIiNakiB BMIIIAIHM 3€JI€HI YACTHHU IUKHUX POCIHH
[Reshetnyk 1941; Yangolenko 1965].

IIpu yTprMaHHI B HEBOJII CITiITaKaM 3TOJOBYBAJIM Pi3HI THIH THITB KOpMiB. Tak Spalax micro-
phthalmus (xinens TpaBHsA, 2009) BignaBaB mepeBary JIHCTSAM METPYIIKH Ta IHIINX COKOBUTHUX POC-
nuH (maHi aBTOpa Ta Bijeomarepianu, npexacrasieHi [. 3enueBum). Te came crocyeTbea W iHIIKUX
BUJIB CIIMAaKiB, SKUX YTpPUMYyBaB aBTOp: IpU YTpUMaHHI B HeBoui S.zemni (uepBeHb, 2008) Ta
N. leucodon (deperb 2009) TBapuHM BiAIABAIH IepeBary KOPEHAM 1 JIUCTIO JIFOIIEPHH, HAI3EMHUM
YacTHHAM ITUKOPII0, MOJIOYAl0, 1 TUIBKH TIOTIM — KOpeHeruio1aM (MOPKBa i KapToIuis). 3arajioM aB-
TOp Ta Oro HAaHOMMXKYi KOJIETH YTPUMYBAJIX CIINAKiB 5 pa3iB, 1 II0pa3y OCHOBHUM PalliOHOM OyiH
MOpPKBa Ta KapTOIUIL; TAKOXK € IOCBiJ TOMYBAaHHS CIIITaKa IMETPYIIKOI0, UOYICI0 (BKIIIOYHO 3 3elie-
HUMU YaCTHHAMH) 1 pi3HOTPaB’sM (0€3 yTOUuHEHb BHIIIB TPaB).

JocnimkeHHsl )KUBIICHHS cilinakiB Nannospalax ehrenbergi oka3aiy 1o iXHI CMaKoOBi yIojo-
OaHHS BILTMBAIOTh HAa Xap4oOBY MMOBEIIHKY Ta BHOIPKOBICTh KOPMO3allacaHHs, a OKpIM TOTO Ha IO-
IIyK KOpMY BIUIMBA€E 3/1aTHICTh clIinakiB BixdyBatu 3amaxu [Heth et al. 2000]. ns uporo y mabopa-
TOPHHUX YMOBAaX, HAOIIDKCHUX 10 MPUPOIHUX (Y 6-TYHETBHOMY pajiajbHOMY PyKaBHOMY JIa0ipHHTI
JIOBXHUHOO 20 M) IPOBOAMIIM TECTH 3 MUOYIMHAMHE HapIwiciB Narcissus tazetta Ta Urginea maritima
(Drimia maritima). Y «BOJBEPHUX» YMOBaX, KOIU Oynu MOCTYMHI MUOYIUHN IUX 000X BUAIB pOC-
JIMH, CNINIaK{ HaJaBaJlkl XapdoBY II€peBary i JOBIIE HIOXaIW IUOYIMHU HApIHCIB, HIX IUOYIHHU
Urginea. Ilpote Ha BiacTani 20 M IIPUCYTHICTh Oa’kaHUX Ta HEOAKAHWX 3araxiB IMUOYINH HE BILTH-
BaJla Ha pyx ciinakis TyHensimu [Heth et al. 2000].

I1i pe3yabTaTH CBiAYATH, IO CIIMAKK iICHTH(IKYIOTH KOPMOBI POCIIMHH 3a IXHIM 3aIaxoM i, Ta-
KHM 9HHOM, MOXYTh PO3PIi3HATH iCTiBHI (HapUKIa], HAPLUUC) 1 OTpyHHI (Hanpukian, Urginea) uu-
OynmuaM Oe3 HeoOXiAHOCTI iX KycaTu. AJie Ha BEIHKY BiCTaHb Y TEPMETHUHHX ITiI3€MHHUX TYHEJIIX,
Jie pyX MOBITPsI OOMEXCHUH, 3allaXy POCIIMH HE BIIUYBAIOTHCS CIIMIAKAMH i HE TIOJIETIIYIOTh KOPMO-
MOTYK CHIMaKiB mif 3emiero. [Ipu mpoMy ciilmaku MOKYTh PO3PI3HATH XapyoBi 3amaxu, mo0 BHOU-
patu icTiBHI NPOAYKTH IS 300py Ta COPTYBAaTH NMPOXYKTH y CBOIX rHi3max. Ham Bimomo nexinbka
(axTiB HAIAHHS CIIIAKaMH XapyoBOi MepeBarn NUOYJIWHAM TIONbHAHIB (Tabn. 2, 4), 30kpeMa Ha
MPUCATUOHUX TTSIHKAX 1 Ha CeNEKIIHHNX JAUISHKAX TIOJIbNaHIB y JIoHeIbKOMY OOTaHIYHOMY cany y
nepiog 2008-2011 pokis (I'. ITomoB, 0co6. nosix.) (puc. 3).

3 Takox Bapabam Biamiuae «ITo Xogax 3iHCHKOrO INEHATH MEHi HE pa3 TPAILIANOCS 3yCTPiyaTH XiTHHOBI YaCTHHH
KYKiB (TlepeBaxkHO Aphodius)...», ipoTe 11e HarleBHO poounn Crocidura, SKUX MU BUSBIBUIH y XOJIaX CIIIMAKiB.
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SIBHY npUypOYEHICTh 10 MIJSHOK 3 MUOYJIMHHUMH POCIIMHAMM CIIIMAKH JEMOHCTPYIOTh ITOBCIO-
IIHO, Jie 1ie MoxJtiBo. Hampukiaz, B paitoni MoJIOYHOTO JIMMaHy, 110 € MiBISHHO-3aX1THIM CerMeH-
TOM BHJIOBOTO apeaiy, CIIMaKh MPUYpPOUYCHi MEPEBAKHO 0 MPAaBOro Oepera JTUMaHy: s IiNSHKA,
CyISYd 3 JaHUX, HaBEACHUX y UepBOHIH KHM3I MEITOMONBIINHN), € 30HOK TEePEBaXKHOTO IOIIH-
pPEHHS TIOJIBIIAHIB. 3a JaHUMH 3 IILOTO PETiOHY, JIt00’ sI3HO npencTapieHuMu Ham H. CypsinHoro, ciri-
Mmaku 0coOJIMBO aKTHWBHI Ha JUISHKAX, 1€ 30CepPeIDKEHI MICIS 3pOCTaHHS TPhOX PI3HUX TPYIH POC-
JIUH — TIOJIBIIAHIB, IPUCIB Ta riatiuHTIB (puc. 4).

™

L.
Puc. 3. Cninak 3 [loHenpkoro 60TaHIYHOTO caxy Ta HOro CXpoH, chOpMOBaHHHN 3 IUOYIMH COPTOBUX TIOJBIIAHIB.
®doro I'. [TomoBa, J1t06’A3HO TIepeiaHi B KOPUCTYBaHHS aBTOPY; natu 3ioMok: 12.04.2007 ta 10.07.2007.

Fig. 3. Mole rat from the Donetsk Botanical Garden and its stocks consisting of bulbs of varietal tulips. Photo courte-
sy of H. Popov; photos taken on 12.04.2007 and 10.07.2007.

Puc. 4. Tlocenenns cmimaka cxigHoro (Spalax microphthalmus) Ha TiBIEHHO-CXITHOMY KYyTy apeany, B OKOJ.
c. TumodiiBka, SIkuMiBCBEKHI paiioH 3anopi3bkoi 00JI.; 0COONMBICTH MiCIIE3HAXOKEHHSI — IIepecideHa MiCIeBiCcTh 3
PSICHUMH JIOKaJIbHUMU MOIYJIAIISIMHU 1pHCIB, TianuHTIB Ta TionbnaniB. @oro Nataliia Suriadna, 31.03.2020.

Fig. 4. Settlements of the greater blind mole rat (Spalax microphthalmus) at the south-eastern edge of its range, in the

vicinity of Timofiivka, Yakymivskyi Raion, Zaporizhzhia Oblast; the specific feature of this location is its rugged
terrain with abundant local populations of irises, hyacinths, and tulips. Photo by Nataliia Suriadna, 31.03.2020.
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Tabmuws 3. Jlukopociti pocinHy, HaWOIIbLI OMKPeHi y parioHi ciinakis (3a: [Reshetnyk 1941], 3 nonoBHeHHsIMU

Table 3. Wild plants most common in the diet of mole rats (according to: [Reshetnyk 1941], with additions)

HaiimenyBanHns

XapakTepucTuka

Kopenesa cucrema

lanrounuk 3BU4aii-
nuit (Filipendula
hexapetala)
3ai3HsK Oynpouc-
T (Phlomis
tuberosa)

Ilapmis xkinmpyacTa
(Salvia verticillata)

Huxopiit qukuit
(Cichorium intybus)

Kynb6aba 3Buuaiina
(Taraxacum
vulgare)

YwuHa Oynpbucra
(Lathyrus
tuberosus)

Buxka Mumaumnit
ropoiok (Vicia
cracca)

Bouomka ckabio3o-
BugHa (Centaurea
scabiosa)
JlroriepHa nocigHa
(Medicago saliva)

Troabpnanu AMKOPO-
cmi pizHi (Tulipa
schrenki etc.)

Bararopiuna Tpas'sHuC-
Ta POCIIMHA 3 POJUHHI
Rosaceae

Baratopiuna Tpas’s-
HHCTA POCIIMHA 3 POIUHU
Lamiaceae

BaraTopiuna pocinHa 3
ponuHa Lamiaceae

Bararopiuna Tpas'sHucC-
Ta POCIIMHA 3 POJUHHI
Asteraceae
BaraTopiuna Tpas'sHuC-
Ta POCIHMHA 3 POJHHI
Asteraceae

Baratopiuna pociuHa 3
ponunu Fabaceae

Baratopiuna pociuHa 3
ponunu Fabaceae

TpaB’stHUCTA pOocTHHA 3
ponunu Asteraceae

KymioBa 6aratopiuna
pOCIIHHA 3 POJUHH
Fabaceae

BaraTopiuHa Tpas'sHHC-

Ta POCIIMHA 3 POJUHH
(Liliales)

TOHKE KOPEHEBHIIE, 3 BEPETCHOMOIOHUMH a00 Maiike KyJIsCTUMHU
Oynp0aMu, SKi MICTATH 6araTto KpoXMAiio, TTiKO3HTH, TyOHIIbHI
PEYOBHHY, HEBEINKY KUJIBKICTh aCKOPOIHOBOI KHCIOTH
KopeneBuine MacuBHe, 3aepeB’siHiNE, Bil HOTO BiIXOAAThH J0JAT-
KOBi HIHYpOIOAiOHI KOpeHi, ski Ha TaubuHI 5—20 cM MaroTh MOTO-
BIICHHS — OKPYTJ ApiOHi OynsOu. Y KopeHeBUX OynbOax € Kpo-
XMaJjb (HaiO1IbIIa KITBKICTh BOCEHH 1 PAHHBOIO BECHOIO)

Kopinp masnii nepes'ssHucTiii, notyxHid. Kopenesa cucrema He
NIPOHUKAE TIMOOKO B 3€MJIIO, 3a3BMYail KOPIHHS csrae INIHOMHU B
> MeTpa, KOPEHEBHINA )X 30CePe/UKEHI B MOBEPXHEBHX MIapax IPy-
HTY, YacTille HaBiTh B OpHOMY ropu3oHTi. KopiHHs pocnuau nocs-
TaloTh iHOAI 3HAYHOI TOBIIMHU — OJM3bKO 3'2 CM B AiaMeTpi
KOpPEHEBa CHCTE€Ma CTPH)KHEBA, BEPTHKAIbHO-NIOTOBIIEHA, TTIHOH-
HOIO 10 150 cM. ¥V KOpeHi IHUKOpilo € BelHMKa KUIBKICTh BYTJIEBO-
JIiB, OCHOBHUH 3 SKHX — iHYJIiH

Pocnuna 3aBBumku 10—40 cM 3 JOBIMM CTpUXKHEBUM, BEpTUKA-
JIBHUM, TULIICTUM KOPEHEeM. MICTHTh iHymiH g0 24 % (BoceHH
BMICT iHymiHy HabmmxkaeTrbcs 10 40 %, XomiH, IyKop, BiTaMmiHH,
6inxu (5 %) 1 omio, sika MICTUTH TIIEPUIN OJICaHOBOI, MAIbMITH-
HOBOT, JIIHOJICBO1, MEJTiCOBOT 1 IEPOTHHOBOT KUCIIOT

KopinHs csrae rimOHHE 2 M, KOpEHEBa CHCTEMa pO3rajyKeHa.
KopeneBuine posranyxeHe, TOHKe, 3 OyIb00MOAIOHUM IOTOBIIE-
HUM a00 Maibke KyJIAICTHM KOPiHHAM; B Oyap0OBHX MOTOBIICH-
Hsx — 18 % mnporeiny, 50 % kpoxmato, 17,7 % mykpis

Mae oBre posranykeHe KOpEHEBHIIE, 3 0YIb00NOI0HIMHU MOTO-
BIIECHHSMH, PO3TAIIOBAaHE Y BEPXHIX IMIapax IPyHTY; MicTHTb 20 %
MIPOTEIHY, KAPOTUH, aCKOPOIHOBY KHUCIIOTY, 0 3% *XKupy
Crep:kHEBE KOPIHHS TOBLIMHOIO 5—6,5 cM, 10 MPOHUKAE HA TIIH-
Ouny moHan 2,5 M

CrepikHeBe KOpIiHHS, 3 PO3BHMHEHNMH OIYHMMH KOPEHSIMU Ha TIIH-
ouni Big 0,5 10 2-3 M Moxe csratu 10 10 m; mictuts 20-20,3 %
npoteiny, 1o 3% xupy

Teodit, edemepoin, MOyIMHU 3aBIIMPIIKKA 2,5-3 cM, sifleno-
niOHi, Ha TubuHI Big 5—10 no 50—60 cM, 3aeXHO BiJ BIKY POCIH-
HU; TTMOWHA MTONIMPEHHS KOPEHEBOi cucteMu — 65—70 cM.

2.3. Ananiz cninaxoeux Komop

Sk Bimomo, Spalax microphthalmus Gynye cKIamHy CHCTEMY XOIIB y MOCTIHHAX MiCIe3HAXO-

JOKCHHSX, JUTsI CTBOPEHHS 3MMOBHX 3aIlaciB CTBOPIOE MOOJIM3Y THI3J0BOI KaMepH Ha TiauOuHi 1,5—
3,5 ™ (iHogi o 4 m) aexinbka komop (Hepimko 8—20) [Reshetnyk 1941; Yangolenko 1965; Korob-
chenko 2011]. 3umoBi 3amacH ciinaka MaroTh 3Ha4HI 00CsTH, yacoM 10 30 Kr.

Jlis BUBYEHHS paIliOHY *KMBJICHHS CIIINAKiB BUKOPHUCTAHO TPU TUIH JAHUX, SKI BaXIJIUBI IS
aHaJi3y pauioHy MPIKUTTEBUMU METOAaMH: 1) XapaKTepHUCTHKa THIOBHX O10TOMIB, SKa TO3BOJISIE
OLIIHUTHU PAIiOH KUBICHHS 33 MEPEBAXHUMHE THIIAMH POCIMHHOCTI; 2) MOIIYK 1 aHai3 3amaciB Kop-
MY CIIIaKiB, SIKi BUSIBISIFOTHCS IIPH PO3KOITYBAaHHI Hip Ta BUSBICHHI CIIIMAKOBUX KOMOD; 3) 3aIyducH-
HS pO3pI3HEHMX JaHUX 3 JIiTepaTypH. Uepes mia3eMHuil criocid KUTTS CIIiNaKiB 3HAXOMKCHHS Cllina-
KOBHX KOMOp € HE YacCTHM, ITpOTe BKPail BXKIIMBUM, TOMY TYT 3HAYHY YBary IPHIIJICHO BUSABICHHIO
i onmcy (hakTiB TaKMX PO3KOIOK, OTPUMAHUX MPH OMUTYBAaHHI pecrioHAeHTIB. OImiHIoBanucs odcsr
KOMOD, CKJIAJI 3aI1aciB B HUX, MICII€ PO3TAIIyBAaHHS i CE30H BHUSBJICHHS.

Taki nani y3araJbHEHO B TaOIHIl 4—6: y EPIINX ABOX y3arajJbHEHO BiJOMOCTI PO MEPEBAKHO
TUMYAcoOBI KOMOpH, posramoBaHi Ha rmubuHi 0,2—0,5 M, pigko Oinpmie, oKpeMoO IS MiBHIYHOI
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(Tabm. 4) Ta miBAEGHHOI TPyN MiCIIe3HAXOKEHb (Tadi. 5). BimomocTi mpo riuboko po3ramoBaHi KO-
Mopu (1-2 M) y3aranbHeHo B Tabauui 6. OCTaHHIX BUSBJICHO 3HAYHO MEHIIE, TOMY iX HaBeleHO Oe3
moiry 3a perioHamu. JlaHi 1010 KOPMO3aMacaHHs € BAXIUBAMU IS PO3YMIHHS €KOJIOTI] CIIiaKiB,
30KpeMa JUIsd PO3YMIHHS KUTTEAISUTBHOCTI CIIINAKIB MIPOTATOM Pi3HUX CE30HIB POKY.

3arajyiom 3a Bech 4ac IOCIiPKeHb aBTOPOM 310paHo BimoMocTi po 10 HErNTMOOKUX KOMOP B Mi-
CIIe3HAXO/KCHHSX MIBHIYHOI ITpynH Ta 10 KOMOpP B MICIIE€3HAXOIXKCHHSX MIBACHHOI TPYIH; JOIaTKO-
BO € 3aIlKcH Tpo ABi komopu Nannospalax leucodon. 3anucu npo rimbOOKO po3MilleHi KOMOPH CTO-
CYIOTBCS TIEPEBaXKHO MIBHIYHOI TPyINHU MicIie3HaxokeHb (15 3 16 3amucis).

Ta6mums 4. Jlani Ipo KOMOPH Ta KOPMOBI 3allacy ciillaka Ha HeBEJMKiH MIMONHI (IIiBHIYHA IpyIa 3HaXiJ0K)

Table 4. Data on food storage chambers and food stocks of mole rats at small depth (northern group of localities)

Micre cioctepexeHHs Micue i nerani po3ramryBad- | Yac BusBieHHs | XapaKTepHCTHKa Ta oOcsr 3ama-
HSl KOMOPH ciB
LUO, Tpoiupkuii p-H, cen. [lpu-  JlinsHka 3a cenom, Ha mexi 0. 1998 Y xomopi o 10 Bigep kapTorui
B, leg. B. ®opomryk ropojy; THM4YacoBa KOMOpa,
rimbuna 0,5 M
KHO, 3wmiiBchkwii p-H, ¢. [m6o- Ha ropomi, komopa riuou- KiHeIlb JIUIHS, Y KoMopi fekinbka (3—47) Bigep
ka Jlonunna; leg. 1O. Inproxin Horo 110 0,5-0,7 M 2000 KapTOILIi
LUO, Crapobinbcbkuii p-H, [IpucanuOHa gingHKa, Xig 10 CEpIEHb, Y xomopi 1,5 Bimpa xaproruti Ta
c. KabuuiBka; leg. C. Kopxes 50 M 3a Mexi OiUISHKH, Kame- 011, 2002 0,5 Bigpa MOpKBHU
pu Ha rmbwuHi 0,5-0,7 M
LUO, MinoBcekuii p-H, c. Yep- IpucanuOHa minsHKa Giyst KiHeIlb JIUMHS, Y KOMOopi 2 Bijpa KapToIuIi Ta
BoHa 3ops; leg. €. bopoBuk spKa, mij3eMHa komopa cimi- 6. 2004 OIM3bKO KT MOPKBH
naka, Ha rmouHi 30 cm
LUO, Minoscekwii p-H, ¢. Yep-  Komanu xapTomo paHo 25 munnsa, 2010 4 komopku Ha TnuOuHI 1,5 M;
BoHa 3ops; leg. €. boposuk HEI03PLIOI0 3-3a CIIINaKiB ONMU3BKO 5 Bifep KapTOIwIi

LUO, Cr-Jlyrancekuii p-H, okoi. Komopu ciinmaka Ha ropoai  cepries, 2008 YV xoMopi — 3 Bigpa kapToruti
cT. lmbenko; leg. po0. GiocTaHii  Ha rambuHi 10 0,5 M
LUO, okon. M. JIucnuaHchk, 1ad- 3J0BICHO CIIillaka Ha TOPOJl  KiHelpb JIMIHA, Y KoMopi — | Biipo KapTorui

Ha finsHKa; leg. C. Xmxka Ta 3Haxigka Kkomopu 3 kapto- 2008

ieto Ha TiuouHI 20 cM
LUO, c. Kpuanune, MinoBcekuii  TumyacoBa KoMOpa Ha TIIH- 3a no0y 3abupae 2-3 Bimpa
p-H, ropox; leg. JI. BopoBuk 6uni 50 cM KapToILi i BCi iH. oBOYi (MOY-

151, MOPKBA, OYpSK, YaCHHK)
LUO, binoBoacekuit paiion, cMT  ['opoj Ha mpuBaTHil caqubi, MOYATOK cepr- Y KOMOPi — KapTOILIs, TIOHa]T

Toponume; leg. C. ®Dininenko KOMOpa Ha TOpoIi H4, 611. 2009 20 xr
KHO, 3miiBckwuii paiioH, c¢. [n- T['opon Ha cagnbi, koMopa Ha  CepIIeHb, OJI. Y xoMopi — gekinbka (3—47?)
ooka [lonmHa; leg. O. 3ops ropoxi, Ha Tu6. 0,5-0,7 M 2009 BiZiep KapTOILTi

Tabmuns 5. JlaHi 3 oUTYBaHHS PO KOMOPH Ta KOPMOBI 3aItacH ciilaka, BHSBICHI HAa HEBENUKiN TTHOUHI (TTiBIEeHHA
rpyma MiCIe3HaX0KeHb, BKIIIOYHO 3 Nannospalax leucodon 3 Oneniian)

Table 5. Data from the survey of food storage chambers and food stocks of mole rats found at small depth (southern
group of localities, including Nannospalax leucodon from Odessa Oblast)

Micne criocTepexeHHs Micue i netaini posranryBad- | Yac BusBieHHs1 | XapaKkTepuCcTHKa Ta o0csr 3ara-
HSI KOMOPH ciB

LUO, M. MonozmorBapaiicek, MHadi 3a ropogom, 5 komipok  Kinerns g4epBHst Y koMopi — 5 Bifgep kaprorui,

KpacHomoHchkuil p-H; Ha rmbuHi 0,3-0,5 M 2009 p. 1 BiZpo MOpKBH

leg. JI. Omniitank
LUO, oxomn. c. Baxpymese, npu-  Bins ropoais 3nauno 3pocrae  Cepriens 2007— Komopu 3 kopeHemnonamu Ky-

canuOHi TUIAHKY; leg. ciBpoO. puitHa akTUBHICTB IpoTsirom 2008 JIBTYPHUX POCIIHMH: KapTOILI Ta
JIHY KiHIIS JIUITHS-CePITHS MOpPKBA, OJIU3BKO 2 KT
LUO, c. HoBoTorkiscbke, [Toma- Ha ropoai 3 komipku Ha Kinenp unas Y koMopi — 2 Bigpa kapTorti

CHSIHCBKUIA p-H; leg. M. Cuy raubuHi 50 cM 2009
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Micre crioctepexeHHs

Micre i fetaii po3ranryBaH-
HSI KOMOpH

Yac BUSABIICHHS

XapaxTepucTHKa Ta 00CsT 3ama-
ciB

LUO, c. Xogre, [IpuBatna canu-
0a; leg. O. TkaueHko

LUO, oxon. m. JIyranceka, 671u-
3bKO C. Po3killiHe, 3amiaBa

p. BinbxoBa, myka Oins BACX.
HIk4e rpeodii; leg. 1. Kononos
LUO, cexn. Anmasna, KipoBcbkuii
p-H; leg. JI. Bonnapenko

DOO, oxomn. c. HazapiBka, 61t
T13 Kam’stni Morunu, mocaaku
KapTOILIi Ha PaJiIrOCITHUX TTOJISX;
leg. B. Cipenko

DOO, JloHeupkuii 60Tca;

leg. I'. [lomos

DOO, HoBoa30BCBK, OKOIL;

leg. O. bponckos

3anopizeka o01., c. YepHiriBka;
canuba Ha mickax; leg. C.Xapuyk
Nannospalax leucodon

ODO, c. IMTmonstHOBE, OMECHKMI
p-H; Ha qiUtHI 20 cOTOK;

leg. A. JIymok

Tam camo; leg. A. Jlyirok

Ha ropogxi BukuiB He 0yI10;
Ha ITIMOWHI y IITHK JIOTIATH
KOPMOBHH XiJ{ 3 O1YHIMH KO-
mopkamu 15-20 x 20-30 cm
Ha ropogai cninaxu Tsiranu
KapTOILIIO Ta 1HIIY TOPOAU-
HY, HaMaraBcsi pO3KOIaTH,
X1JT TIIOB B MITHOUHY
Topox, B xomax 3 KOMipKH Ha
raubuHi 0,2 M; BUKOIAIN
MOJIOJIUX CIIIIAKiB

Byna Benuka migpHICTH HIp
Ha rubuHi wiyra (30—

50 cMm), ogHa HOpa inuia
yrib

Cenekuiiigi TiISHKY TIOJb-
naHiB (¢poTo Ha puc. 3)
JlexinpKa MoBiIOMIIEHB CyCi-
B MPO 3HAXIJKU Ha TOpOJax
MIOCaJKH TOIHAMOYpy, XOAn
BEIYTh Ha CyCiZHI TOPOIU

komopa Ne 1: Ha ruOuHi

0,5 m, [ 1 m, kpyriia 3Bepxy,
I1ackKa Ha JTHi; XOiB He 0Yi10
koMmopa Ne 2: Ha TirOHHI

0,5 M; mocagka rOpoAWHH Ta
KBITHHKH

611. 20082012

CEpIICHb,
61. 20082010

28-29.07.2009

KiHeIlb BEpecHs
1980 p.

2008-2011

paHHsI BecHa
micns 2014 p.

paHHs BecHa
61.2015-2016

Crninak mopoky 3abupae KapTo-
IUTI0; y OIYHHMX KOMOpKax —IIo
5-10 kapromMH, pa3oM He
menie 20-30 xr

Bararo mizpuTux KyIiB KapTo-
i, mudymi i 3abpaHo ropoau-
Hy, Oamwmns mumanoca. J[o
KOMOPH He JIOKOTIaJIN

Y KOMOpi — KapTOILIsL, MOPKBa,
onmusbKo 1 Bigpa

Y KoMOpi — NpUOIU3HO MIIIOK
KapTOILTi

Y komopi — oy i, TUOYInHNA
TIONBIIaHIB, 10 0,5 Bimpa
[igpuro Kymi kapTorui, Tuoymi
i 3a0paHo TOPOIUHY

3abupae TOmiHAMOYp, MHHYII
POKH TSIraB MOPKBY (10 5 KT)

3,5 Bigpa TomiHamOypa
[linpuBaB wacHuK, 30UpaB LH-

OylIMHH TIOJNIBIIAHIB; B KOMOpi
2/3 Bigpa nUOYIIMH TIOJNbIIAHA

Tabmums 6. [mboki koMopH ciinaxis (MiA3eMHi CXOBHIA Ha TIMOWHI OHax 1 MeTp)

Table 6. Deep-lying food storage chambers of mole rats (chambers at a depth of over 1 metre)

Micre crioctepexeHHs

Micue i nerani po3ranryBaH-
HSl KOMOPH

Yac BUABIICHHS

XapakTeprcTHKa Ta 00CsT 3ara-
ciB

LUO, oxon. M. XpycraiabHuii Ha rnu6uHni 6inbrre 1 mBu-  1980-1i pp., Y xomopi — Oinbmie 1 Bimpa
(mo 2016 sx Kpacuwmii JIyu); KOTIaJI KOMOPY — TOpOJi HA  OCiHb BigOipHOT KapTOTLIi

leg. O. IsxoBa cXmti OaJIKM Ha YOpHO3eMi

LUO, oxon. JIyranceka, p-a JIy-  ciimakoBuid Xif i psLIKA cepnierb 2009 Y xomopi — 30 kr BigbipHOI
TYTHHE, Jlaua CKparo caloBOro KapTOILTi, KaMepa Ha INIHOHHI KapTOILi

ToB-Ba; leg. O. KoporyH 1,4m

LUO, oxon. JIyranceka, «Binb- JadHi TUITHKA, KOMOPY Ha ceprierb 2009 7 KOMOpPOK, y KOKHOI BUCOTA IO

XOBCBKi nadiy; leg. B. Cymum

LUO, okon. JIyranceka, p-H ¢a6-
puxu «JIyTpi», rOpoJHi TUISTHKH,
TIOBII. TOCTIOAAPS JIISHKH;

leg. MicnieBi JauHUKH

LUO, oxon. JIyranceka, nause
cemue Oinst padpuku «JIyTpiy,
Ja4yHa JIiIsHKa; leg. ToBenp Cili-
TaKiB

LUO, Jlyrancbk, na-cx OKoJl.,
nmagHe ceno; leg. cripo6. JIHY
LUO, Binosoacekuii p-H, c. ['ap-
mariBka; leg. O. Menexux

raubuHi 10 1,5-2,5 M

KOMOPH CITillaka Ha TIHOuHI
Ha y36i44i IpyHTOBOI JOpOTH
rIMOMHOIO 3 M, Ha BifCTaHi
BiJ ropomiB =~ 60 M

Kamepa 3a MeXaMu caauou,
1o Hel xig Ha TauduHl 50 cM,
noTiM 1 M BepTuk. mypd i
Jaii Ha rubuHi 1,5 M
JlayHa JiISHKA, X0 IIij] ro-
pozaom, kamepa Ha Tub. 1 M
1) xomopa Ha rmo6. 10 1 M;
2) miJ| moJIoM Xatu 6ararto
XOJIiB 1 CXOBaHKa 3 KOPIHHAM

KiHeIlb CepITHS
2009

cepriens, 2010

CepIICHb,
611. 2005
IMi3HS OCiHBb

2000

25 cm, nosxkwuHa 01. 30 cm, pa-
30M 3-5 Bigep
YV xomopi — 10 kr kaproruti

Y komopi — 3 Bigpa KapTorn
(cami KymIi KapTOIUTI BUTIISAATA
HETIOIIKOKEHUMH )

YV xomopi — 3 Bigpa kapTormii
1) 3-5 mimkiB BindipHa KapTo-

wisi; 2) KOpiHLi y Majenb TOB-
IIMHOIO + HebaraTto KapTori
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Micre crioctepexeHHs

Micre i fetaii po3ranryBaH-
HSI KOMOpH

Yac BUSABIICHHS

XapaxTepucTHKa Ta 00CsT 3ama-
ciB

LUO, oxon. M. JIyranceka, 0e3
neraneit; leg. I. Kononor

LUO, cen. YamniiBka, Tpoinbkuii
p-H; leg. B. ®opouryk

LUO, Jlyryruncekuii p-H,

c. Tenpmana; leg. 1. luenko

LUO, MinoBcekuii p-H, IpHBart-

HUH CEKTOp B OKOJ. cMT MisoBe;
leg. C. Kononenko

LUO, oxoxn. JIyranceka, Ha ropo-
Jlax 3 IOCcaaKaMH KapTOILTi;

leg. 1. JIa3apes

LUO, c. Bepxns ITokposxka, Cta-
poOinscekuit p-H, 500 M Bin Haii-
OmKk4nX nocenens; leg. JI. Mo-

po3oBa

LUO, c. XXosrte, mpuBatHa caau-

0a; leg. O. TkaueHko

XapkiBcbka 0011. cenl. 3aMyITiBKa;
leg. O. 3ops

DOO, «XomMyToBKay, 3aMOBiTHHK
XomyToBcbkuil cren, [loHenpka
001.; leg. B. MaptunoB

PO3KOIIay KOMOPY Ha Kparo
ropoay, Ha TubuHi 1,7 M
TOPOJI, BUSIBIICHO JIBI KOMOPH
Ha ruoOuHI 2 M

T'opon, koMopu 3a Mexero
MOCaIKH

TOPOJI 3 PI3HUMH KYIIbTypa-
MH, KOMOpa Ha TubuHi 1,2 M

Ha ropogi B momrykax 3HUK-
JI01 YaCTHHH BPOJKAr0 PO3KO-
ITaHO KOMOPY Ha IIHOnHI 2 M
PO3pHB po3cary MOMiopiB,
CyCiZi PO3KOTIAIH BETUKY
siMy (B 3piCT JIIOAWHM) 1
3HAWIIIA KOMOPY 3 OBOYaMH
KpotoBun Ha ropoi He 0y-
10, TIPOTE Ha Bimaam 60 M Ha
6. 2 M (Komany BUTPiOHY
siMy) 6arato CTapux XOmiB
Ha mesxi ropoay, Ha ruOHHI
1,5 M, 3 xkynononoziOHi ka-
MepH

10-15 M Bix ropoay Ha IJH-
6uni 1,5 M, 30 cM BUCOTO}IO,
60 cM oBai

1970-Ti., ociHb
KIiHEIb KBITHS,
1989

cepIieHb

2006 (?)

II0Y. BEPECHS
2009

BecHa 2000

611. 20082012

cepeauHa cep-
mHs 2010

ceprieHb 1991—
1992

Y komopi — Maibke MIIOK
KapTOILT

JIBi KOMOpH 3 TOTOpIYHOI Kap-
TOIJICI0, HEe MeHIIe 1 Biapa

8 KOMOpPOK 3 OBOYaMH, OKPEMO
MOpPKBa, KapTOIULL, LHUOYIs;
komipku 20-30 cM y BHCOTY
Komopa 3 kapTomieto, 61m3bKko
10 xr

Y komopi — BinbipHa KapToI-
JIs1, OLTBIIE MillIKa

Komopa 3 pizHEME OBOYamH, He
MeHme 2—-3 Bigep

Cuninak mopoky 3abupae KapTo-
IUTE0, KOPMOBI XOJM Ha TIHOMHI
2 M (HameBHO TaM Oyia i KOMo-
pa, He BUSBIICHA)

Y xomopi — Omu3pKo 5 Bimep
KapTOILUTi, BUKJIAJICHA DPiBHUMH
rapamu

VY xomopi — 1,5 Bigpa kapromn-
m, 1 Bimpo (KOHYC) MODKBH,
10 yacHU4UH

Sk BUAHO 3 TAONMMYHUX JAHUX, Y KOMOPAxX MepeBaXKaroTh KyJIbTYPHI POCIUHH, Y T.4. H TyKOpi-

JTH1, HE BiIOMI B IIPUPOJII U WX Tpu3yHiB. [IeBHOIO Mipoto 11e MOKHA MOSCHUTH THM, 1110 PO3KOTIH
KOMOp Oynu TUTBKM B MeXax caaud ado HUB, 1€ IOCIOAAPHUKU BHSBILSUIM MPOMALy YaCTHHU BPO-
xaro. Ha Takux AUISHKAxX 3aBXIM € M JUKOPOCI POCIMHY, IPOTE CIIINAaK! HAJaBaIl IepeBary Kyib-
TypHUM. MO>KHA TIPUITYCTUTH, III0 YBary MPUBEPTAIH HE CTIIBKH CMAKOBI SKOCTI UM 3araxy pOCIHH,
SIK 00CATH 3700MUi: OJMH Kyl KapTOIUIi BHPIIIYE MpoOieMy KOpMO3anacaHHs y pa3y IIBHIIIS, HIXkK
LIJTBHI 3apOCiTi KOPEHEBUIITHUX 3J1aKiB UM HUOYIMHHUX POCIHUH.

2.4. O6caz 3anacie

JoctymHi faHi 103BOJISIFOTH TOBOPUTH PO MOMKJIMBICTH TBAPUH POOUTH JIOCHTH BEJIMKI 3aIlacy.
Haiibinpn npencTaBieHuM € Kilac JaHuX 3 oOcsarom 3amaciB Bim 5 g0 10 kr, a MakcMMasibHa Bara
xap4oBuXx 3anacis Oyna 30 xr kopeHemnoiB (puc. 5). [Ipu BceneHHi ciinakiB Ha MpucaanOH1 AUISH-
KM TBapWHH HAJAIOTh TEpeBary OKpPeMHM KyibTypaM. HaiOinmbla KiTBKICTh BHSBJICHHX 3araciB
ckiananacs 3 0yiap0 KapTOIuli, MOPKBH, YaCHHUKY, INOYI, IIMOYIUHY KBITiB. Piime BUABISUIACS iH-
11 BapiaHTH: 3eeHa U0y, Kpill, IeTPYyIIKa, POCINHA MOJIOYal0 Ta KyIp0adu Tomo.

no 120 xr g
m A0 T0Kr f==—m
5 ]
% 10 30 kr ]
& ] Puc. 5. O6car KOpMOBHX 3amaciB Clliiaka B KOMOpax
g 010k
2 i (npu mepepaxyHkKax TaONUYHHMX JaHUX aBTOP BHXO-
o 103 KT === o ) JIMB 3 TOTO, 110 1 BiZpo KapTormii abo iHIIOT ropou-
nolkr g KUIbKICTE SHAX1I0K HH BaXHUTh 0J1. 7 KT, a 0JIMH Mitmok — 30 Kr).
j j j j ' Fig. 5. The volume of food stocks of mole rats in the
0 5 10 15 20 25

storage chambers.
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VY BecHsHUIT nepio]] (KBITEHb Ta TPaBeHb) BiIMIYE€HO CIIOXKHMBAHHS CIIITaKaM{ HaJ3eMHHUX Opra-
HIB pOCIMH (IUCTS 1 cTe0iaa). 3 CepeiuHH JIiTa B JKUBJIEHHI MOYMHAIOTH NEpeBaXKaTu MiJ3E€MHI Yac-
THHU POCIHH (KOpeHeBuIna, 0yinbpoun). OcoOIMBO SICKPaBO 1€ CIIOCTEPIraeThCS B JIUIHI Ta HA 11OYAT-
Ky CepITHs, KOJIU CIIITaK! 3aceyAI0Th IPUCaIUOHI TUITHKY. SIBUIe Mirpamnii CIIiIaKiB y arponeHo3H
30iraeThes 3 MEePiofoM A03PIBaHHS FOPOAUHU: CaMe TOAL BIAMIYAOTh iX MOSIBY Ha TOpOJax.

HagecHi cninaku nepeOyBaroTh y IPUPOAHUX O10TOMAX 1 XKUBIATHCA TaM JTUKUMU POCIMHAMH,
10 100pe BUAHO 3 PO3MOJLITY TBapHH, OLIHEHOTO 3a CliJaMH IXHbOI pUiiHOI AisuibHOCTI. [Tpu MoXk-
JIUBOCTI POOUTH 3armacy 1K1 B arporieHo3ax Il TBAPUHH JIETKO MEePEXOATh 3 KHUBJICHHSI TUITOBUMHU
JUKOPOCITMMH POCITMHAMH Ha JOCTYITHI TOPOIHI KYJIbTYPH, IIPH IIbOMY HEPIIKO Ha Ti, IKI HE MAaKOTh
aHaJIOTiB y MpUpoaHuX Oiotomax. Hacammepen, 1ie cTocyeTbes 3amacaHHs ciinakamu 0yiab0 KapTori-
JIi y TUX MICIIEBOCTSIX, JI¢ TIPUCYTHI BEJIMKI TUTOIII ITiJ] BUPOITYBaHHS I1i€1 TOPOJIMHHU.

Hamu BigMigeHO 0COOIMBOCTI Xap4yoBOi MOBEIIHKH CIINAKIB S. microphthalmus sx y npupoj-
HUX €KOTOTAX TakK i y aHTPOIOT'eHHO 3MiHEHUX 0i0Tomax, Mpy Mirpaiii y arpomenos3u. [Ipoanamnizy-
BaBIIIM JIaHI MIOJ0 BMICTY KOMOp, 00CATY Ta HasBHOCTI XapuyoBHX 00’€KTiB, YaCTOTY HMOTPAILITHHS
ux 00’€KTIB 0 KOMOpP, HAMU 3’5ICOBAHO, L0 CHiNaku BURY S. microphthalmus noOyBaroTh Ta 3ama-
CaroTh PI3HOMAHITHY DKy, € «yHiIBepcaJaMu», Ki 30MparoTh Ta HAKOMUIYIOTh KOPMOBI 00’ €KTH SIKi
3HAXOJATHCS Ha TEPUTOPIT MICIIA X TTOCEICHHS.

MoskHa CKa3aTH, 110 CJIIIAaKW BHUITAJKOBO BIIOMPAIOTh XapyoBi 3aIllacH 31 CBOEI TepUTOpii Oe3
0c00IMBOI TIepeBaru 9 CIpPsSMOBAHOTO IOIIYKY ITEBHOT'O BUIY i YaCTOTa MOTPAIUITHHS POCIHH IO
CIIIITAKOBHX KOMOP CIIIBIaJa€ 3 YaCTOTOK HASBHOCTI I[bOTO BHJY POCIHMH Ha TEPUTOPIl Micienepe-
OyBaHHs. Taka «yHiBepCaJbHICTBY» 3yMOBJICHa OOMEKEHICTIO MiA3eMHOI Hillll Ta HEOOXiTHICTIO Ha-
KOITUYYBaTH SKOMOTa OiJIbIlle TKi MPOTATOM OOMEXEHOTO Tepioy Yacy Ta I[iHOI BEITUKHUX BHUTPAT
€Heprii Ha PUTTSA TYHEIIB JJIS IOIIYKiB KOPMOBHX PECYpCiB 1 MpUTaMaHHA BCIM BUIAM CIIIAKIB,
30Kpema onucano i Spalax ehrenbergi [Heth et al. 1989].

2.5. Yac i micysa 3axna0ku KOMop

BaximBo miAKpecIUTH, MO OUTBIIICTh PO3KOITIB KOMOP Malld NPUOJIU3HO OJHY ATy — cepe-
JuHa a0o KiHelb ceprHs. AHaji3 TaOMUYHUX NaHUX (IUMB. BUILE) 3a YaCOM BCEJICHHs CIMakiB Ha
CaJIOB1 JUISHKU Ta CKJIaJJOM KOPMOBHUX 3aIaciB JO3BOJISIE TOBOPUTH TIPO T€, IIO 1€ SBUIIE OB’ A3aHO
3 4acoM JI03piBaHHS TopoAvHHU. [1oHa Te, MOXKHA TPUITYCTHTH, IO CIIMAKH IIe BiAY4yBarOTh, 1 CaMe B
IieH yac BiI0yBa€eThCs TXHS MIrpallis B arpoICHO3H.

B okpemux paitonax (Hamnp. B ¢. UepBoHa 30ps MiJIOBCEKOTO p-HY) MICIIeBe HaCeJICHHS MPUOH-
pae TopoauHy 110 1l TOBHOTO BU3pIiBaHHS Yepe3 MOCTiiHI (MOpivHi) BEJIMKI PH3UKH BTPAT BPOXKAKO Y
3B’s13Ky 3 AisbHICTIO ciinakiB (JI. OmiitHuk, 0co6. moBiz.). Bee e 3acBiguye HE TiNBKH HasSBHICTb
MPUCTOCYBaHb CIIINAKIB JIO TOCIOAAPChKOT TIsITLHOCTI JIFO/IeH, ajie i HeoOXiIHICTh alamnTarlii rocro-
JApChKOT JTISUTBHOCTI IO KHUTTEMISIIBHOCTI 1 MOMYJIAMIKHHOT AisUTbHOCTI rpu3yHiB. [ToHan Te, Taka cH-
Tyailig ctae (pakTopoM BUPOOJICHHS CTIMKOTO CTEPEOTHITY BUIY-IIKiJHUKA Y CTOCYHKY JIO CJIillaKa.

Parmion crninakiB BKJIFOYA€E TUTBKM TiJ36MHI YaCTHHU POCIIHMH — KOPEHEIIONH 1 KOPEHEBHIIIA.
3eneHi HaJ3eMHI YaCTWHHM POCIUH BIJCYTHI y pamioHi. PopMyBaHHS CIiaKaMy 3amaciB POCIHH
BiZIMIYEHO TiNBKU Yy Mi3HBO-JITHIN mepioan, ToOTO y Yac, KONU POCIMHU (OPMYIOTH CBOI Mi3eMHI
opranu (KOpeHEeBHIA, KOPESHETIJIOIH TOIIO) SIK 3allacll Ha HOBHM ce30H. 3a JaHUMU 3 PI3HUX JKEepe
BIJIOMO, 1110 JOPOCII CIIINAKH MOYMHAIOTH 3arOTOBJISTh 1KY Y IPYTii IMOJIOBUHI CEpPITHS, @ MOJIOI —
BiJl TIOYATKY JIUIHS 1 TIPOJIOBXKYIOTH JIO0 )KOBTHS 200 JINCTOMAAa. 3a JaHUMH aBTOpa, CIIIMAKA 4acTo
3aroTOBJISIIOTH DKi y 00cs3i, o OUThIIMi 32 HEOOXITHUH 1M, PO MO CBIMYATH 3HAXIAKH KOMOD i3
TOrOpiyHUMH 3anacaMu. OYeBHIHO, TYT CHPAIbOBYE pediiekc 3amacaHHs JOCTYIMHOTO: y TPUPOI
Takoi MPOIYKTUBHOCTI, SIKY AAaIOTh KYIbTYpHI POCIHHH, HE OyBae.

Hamu Takox BigMiveHO, 110 CIIMaKH 4acTO BJIAIMITOBYIOTh THMYAaCOBI KOMOpH Ha TiubOuHi 10—
30 cM mpsMO HA TOPOIi, a BXKE 3BIATH MEPEHOCATH Xapd A0 MocTiHuX Komop. IlocTiiHi cxoBuma
Oynu BnamToBaHi Ha TOWHI 0,5-3 M, Hepiako Ha Bignam 3—8 M (Makc. 70 M) BiJ TOPOJIHBOT JiISIH-
KH, aJie BIIMiU€HO 1 BUIAKH OOJANITYBaHHS MOCTIHHUX KOMOP MPsMO Ha ropojax.
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Yum rubire po3TanioBaHi KOMOPH, THM BOHA OUTbINA i MICTUTH OUTBIN 0OcsATH 3amaciB. binmbin
CKJIaJIHI HOPOB1 CUCTEMH Ta IIIMOOKO BIAIITOBAaHI KOMIPKH HAJIeXaThb JOPOCIUM TBapUHAM, MPOCTi-
1l CHCTEMH, 3 MEHITUMH PO3MipaMH Ta MEHIIIOO KUIbKICTIO KOMIPOK HaJeKaTh MOJIOJUM CIIiITaKaMm.
Tperuna xomop (13 i3 39) Oynu cTBOpeHi ciinakamu Ha rauOuHi 1,3-3 M, 1 B HUX BUSIBICHO B cepe-
nasoMy Big 10 mo 30 kr kopmoBux 3amnaciB. [Tonaj Te, Bci Taki koMopu Oy OiIbLI akypaTHO 30y-
JOBaHMMH, 9acTO KYyIOJIOMOAIOHNUMH, 3 aKypaTHO PO3KIaICHUMH KOPEHEIUIOAaMH, [0 TIEBHOIO Mi-
POIO BiIPI3HSIIO iX Bijl MPUIOBEPXHEBUX TUMYACOBUX KOMOP.

3. O6roBopenHst

IIpoBeneHe DOCTIMKEHHS TOKa3ye, IO CIIMAaK aKTUBHO BUKOPUCTOBYE aHTPOIIOTCHHO 3MiHCHE
CEPEJIOBHIIIC 3aBIISIKH HOBHM aJalTaIlisiM JI0 KOPMOAOOYBaHHs Ha MPUCAJAUOHUX JIISTHKAX 1 CE30H-
HOMY TTepeOyBaHHIO B TAKUX €KOTOIAX, a TAKOXK 3allaCaHHIO Ha 3UMY KyJIBTYPHUX pociuH. DakTHd-
HO MOJKHa TOBOPHUTHU PO (popMyBaHHS OCOOJIHBOI CE30HHOT NMHAMIKA 3 HUKITIYHUMHU BCEICHHSIMU
Ha CUTBCBKOTOCTIONAPCHKI YTifas Ta B aroneHo3u. [lomnpu 1ie, Taki 3MiHH Y CE30HHIN JHHAMIII TPO-
CTOPOBOT CTPYKTYPH MOMYJISII YacTO BUSABISIOTHCS 3TYOHUMU IS CIIIMAKIB, OCKUILKA TaKi IXHI 3H-
MOBIi CXOBHIIIA YaCTO PO3KOMYIOTh I PYHHYIOTH JIOIU, @ CAaMUX TBapHH TYT BUHUIIYIOTH. 3arajoM
MTOCEJICHHS Ha MPUCATMOHUX TUISHKaX MOXKYTh KIIAaCU(IKyBaTHUCS K aHTPOIIOT€HHA TTacTKa.

ITonpu 1e, onucani 3MiHU MICIb TepeOyBaHHS TBAPHH LJIKOM BiJIIOBIAAIOTh 3aTJIbHUM YSIB-
JIEHHSIM PO PO3MOJiI TBApUH Y TpalieHTi AocTynmHUX pecypciB [Kucheriavy 2001] i minkom mosic-
HIOE OCOOJIMBOCTI MPOCTOPOBO-YACOBOI AMHAMIKH CIIINAKIB SK Y MPHUPOJHOMY, TaK i aHTPOTIOTCHHO
TpaHchopMoBaHOMY cepenoBuili. Clinakyd AEMOHCTPYIOTh BHPa3HY CE30HHICTh B YCiX NposiBax
CBOET MOMYJIAIIHHOT AMHAMIKH, 110 BIUIMBA€E HA TaKi aCMEKTH, SIK:

1) IpOCTOPOBHIT PO3MOALT IO TEPUTOPIT PETIOHY;

2) po3MOALT NOCTIMHUX Ta Ce30HHO-NPUBAOIUBUX (IIPUCATUOHNX) KOPMOBUX JIISHOK,
3) Ha3eMHa aKTHBHICTb, SIKa BUPa3Ha IEPEBAXKHO Y MEPioJ pO3CETICHHS MOJIOI],

4) rOWHA 3aJIsTaHHs XOJIiB 1 9ac (PopMyBaHHS KOMOD, 1110 SIBHO HAPOCTAIOTH JI0 OCEHI.

Taka mysibpcyroda MPOCTOpOBa CTPYKTypa CTajla XapaKTepHOIO I 0araThoX JOKAIBHHUX IIOCE-
JIEHb CIIINAKIB, KOJU CIIMAKd MEIIKAITh HelaleKo BiJ mpucamuOHuX ropofis. IloHax te, ms 3ara-
JIOM apxaiyHa 1 BUCOKOCIIEIliai30BaHa Ipyma, sika Maja OM JEeMOHCTPYBAaTH 3HAUYHY KOHCEPBATHB-
HICTh Y CBOiX XapuoBHX NpedepeHIiisax, MoKaszana sScKpaBy 3MiHy IUX npedepeHIiii Ha KopucTs 0a-
raTbOX HOBHX JIJIS ce0e XapyoBUX 00’ €KTIB, HEPIIKO W YyKOPITHUX POCIIHH.

CxoBuIla CIiNaKiB, BUSBIEH] M YaC PO3KOIYBaHHS X Hip y OUIBIIOCTI MpoaHai30BaHUX BH-
MaJIKIB MICTHIJIA KOPMOBI 3aIlacH, sIKi BUTyJaIHcs CIIiMaKkaMy 3 PHCAAUOHUX TUISHOK 1y O1IbIIOCTI
BHITAJIKiB BKITIOYAJIM KYJIbTUBOBAHI JIOJJMHOIO MTPOAOBOJILYI Ta KOPMOBI KyabTypH. [Ipu nibomMy Hari
JlaHi 1010 KOPMOBHX 3alaciB CTOCYIOTHCSI CaMe€ PO3KONAHMX CXOBHIL y aHTPOIIOTCHHOMY CEepeio-
BHIII (TOPOJH, MPHUCAAUOH] TIJISHKH, CIIBTOCIYTi, OOTaHIYHHK caj TOIIO), aJKe MPaKTHIYHHHA
THTEepEC y PECIIOHICHTIB CTOCYBaBCs caMe ITUX kKoMop. Yumaio BiIOMOCTEH Mpo KOMOPH, HAIIOBHEHI
KOPMOBHMH «JUKHMI» POCIMHAMH Y IPUPOJHOMY CEPE/IOBHIL, HABOAATHCS Y YHCEIBHUX HAYKOBHX
JiTepaTypHHUX JDKepeaxX sIK MUHYJIMX TakK 1 Cy4acHHX. 3 4OTO CIiIyeE, IO 32 YMOB 30€peXeHHs cTe-
MMOBUX Ta JIICOCTEIIOBUX MPHUPOJHUX AUISHOK, MOMYJIALIi cimakiB OyayTh 3a0e3nedeHi KOpMOBUMH
JTUKOPOCINMH pecypcamu 6e3 moTped B CLIBCBKOIOCTIOAAPCHKUX KYIbTYpax.

3 moyatky XX CT. 3HAYHO MPUCKOPUBCSA PO3BHTOK CLIBCHKOTOCIIOAAPCHKOI Ta arposIicoMenio-
pauiiinoi mismpHOCTI. Lle cnpuunamniIo MacmTabHi 3MiHH y CTETIOBHX 1 JTICOCTENOBUX I[EHO3aX, CIIPO-
BOKYBaJIo ()OpMyBaHHS HOBUX OI1OIIEHO3IB 1 3MiHM y €KOJIOTii Ta MPOCTOPOBOMY PO3IOAII CTEIOBUX
TBapuH. CKOPOTHIIOCS TIOIMUPEHHS 0araTthOX BHIIB, 30KpeMa U Spalax microphthalmus, TunoBum
MICIIE3HAXOJUKEHHSM SIKOTO € TUISTHKH IIUTMHHOTO CTEIly 3 eJIeMEHTaMH Pi3HOTpaB’si, TAKOXK He3allic-
HEeHi cXuiu 0aJioK i sIpiB Ta ciHOKOCH. Jlo TOTO X PO3MOYanocs i MacoOBE BHHHUILIEHHS CIIIMAKiB SIK
IIKITHUKIB CUThCEKOTO roconapeta [Reshetnyk 1941], sike BinOyBaeThes i B TenepilHiii gac.

Ha croroani B YkpaiHi yacTka po3opaHux 3eMelnb, 3a JaHUMH [IpooBosIbUOi 1 CIIIBCHKOTOCIIO-
napcbkoi opranizamii FAO, cranoButh 53,9 %. 3a manumu [HCTUTYTY OXOpOHU IpYHTIB YKpaiHu, y
CTPYKTYpi CUTBrOCHyTiah HaiOLTbmmi BimcoTok (78 %) 3HaxomuThes mix pimwiero, 13 % — mig ma-
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COBMII[AMH, & T CIHOXKATAMH, OaraTOpiYHUMH Haca/pKeHHSAMH 1 mepenoramu — yunie 0,6, 0,2 Ta
0,1 %. Y po3pi3i KIIMaTUYHUX 30H HAWOUIBLINK cTymiHb po3opaHocTi (81,2 %) Mae cTenoBa 30Ha.
Po3zopanicTh sticoctenoBoi 30Hu cTtaHoBUTH 80,8 %, momicbkoi — 65,7 %. AHTPOTIOreHHUH BIUIVB
(oxpim po3oproBaHHs) y GopMi HaJMipHOTO BUIIACY, BUIIAJIIOBAHHA, Kap €pHUX PO3pOOOK, Oy/IiBHHU-
ITBA, CIIPUYUHAE TpaHCHOPMAILIFO Ta CHHAHTPOITI3ALF0 MPUPOIHNX EKOCHCTEM, aBEHTH3aLi0 (IIo-
pu i daynu [Burda, 1991; Protopopova et al. 2002; Zagorodniuk 2006]. Ha nerpamoBaHux npupo/i-
HUX CTEMOBUX KOMILJIEKCaX MOCENAI0ThCA aJBEHTHBHI POCIMHU Ta Oyp’sHH, L0 3MIHIOE€ BHIIOBHIA
CK1aj (ITOLEHO31B 1 3MEHIITye KOPMOBI pecypcH ISl CIIMaKiB.

Jo 2014 poxky, 3a naHuMu JlenapTaMeHTy €KOJIOrii Ta IPUPOJHUX pecypciB Jlyrancekoi obiac-
Ti, TJIOIIA PO30paHMX 3eMelb y Jlyrancekiit obmacti ckinangana 50,9 %, y ToMy 4ucii Ha miBHOYI —
1o 67,8 %, na miBgai — 37,8 %. [Ipu cinbChKOrocnoAapcbKOMY OCBOEHHI PETIOHY PO30OPIOBANA B
TIepIy Yepry piBHUHHI MIJTMHHI JUISHKA. Benuki miomm MiIMHHUX TITHOK, Mo 30epiramucs K 3e-
Ml KOHE3aBOJiB, OyJIH HEpeTBOPEHI Ha CYIUIbHI NOCIBH OaratopiuHux Tpas. Taki AUISHKU Oynu
HaHOUTBII TIPUBAOJIMBUMU JUISA CIIINAKa, YUCENBHICTh sKoro TyT csarana 10—20 ek3.ra [Reshetnyk
1941; Obraztsov 1956].

OCKiNbKY 3HaYHA YaCTHHA 3eMeJb Ha CXOIl YKpaiHU XapaKTepU3yeThCs PO3BHHYTOIO SPY>KHO-
0aTkoBOi Mepeskero, TyT 30epiraiaucs 3HaYHI IJIONI CTETOBUX MIISHOK, IMEPEBaAKHO HA CXWIaX. Y
3B’S3KY 31 3HAYHUM 3HW)KEHHSIM MMACOBHUIIHOIO HABAHTA)XKCHHS HA HUX OCTAHHIMHU JCCATIIIITTAMH,
TaKi 3aJIMIIKK CTEIIOBUX €KOCUCTEM 3HAXOIATHCS Ha pi3HUX cTafigx gerpecii. o 2014 poxy tpuBa-
JI0O OCBOEHHSI IIUIMHHUX JUISHOK MiJ PULTI0 a00 MOCaJKH COCHH, IO 30UIhIIyBAJIO (hparMeHTOBa-
HICTH Ta HETaTHBHUH BIUIMB HAa TIOMIMPEHHS CTEIIOBUX TBapWH, 30KpeMa i CIIimaKiB.

ITicns movatky HOBoOTO eTamy BiitHH P® nipotn Ykpainu (24.02.2022) HeraTUBHUI BILUTUB BOEH-
HUX Jif Ha TPYHTH Ta Ha CTETOBI €KOCUCTEMH 3piC y pa3H, BKIIOYHO 3 PYHHIBHUMH JisIMH BUOYXiB
Ta XIMIYHOTO 3a0pyJTHEHHS Ha CTENOB1 €KOCHCTEMH 1 iX 1HAMKATOPHI BUAM, 30KpeMa Ha Mi3eMHUX
TPU3YHIB, HacaMIIepe 1 CITIIMaKiB.

IMopsikn

ABTOp JIKy€ KOJIeraM 3a MOBIJOMIICHHS BaXKJIMBUX BiZJOMOCTEH IPO PHHHY aKTHBHICTH i KOPMOBI 3alacu CIIiMaKiB,
Hacammepen JI. BopoBuk, €. boposuky, B. MaptunoBy, M. Ileperpumy, I'. ITonoBy, A. Ily3auenky, B. Cipenky. Mos
MOJIIKA YUCIICHHUM PECIIOHICHTAaM 3a MOBiqOMIICHHS okpeMmux ¢aktiB — O. be3poanogiii, JI. bonnapenko, O. Bpon-
ckoBy, A. Boincekiit, O. sxosiii, M. 3emi, [I.3enueBy, O.3opi, C.Kononenky, . KononoBy, O.Kopotyny,
O. KpusoxmxuHiii, B. Ky3nenosy B. Kyoumkoscekomy, I. JIazapeBy, A. Jlymioky, B. MaptuaoBy, O. Menexuky,
JI. Moposogiit, JI. Omiitauk, T. [ligropwiii, O. Tkauenky, S. Ciperko, M. Cuuay, B. CymuMm, C. @ininenky, B. ®opo-
myky, C. Xapuyky, C. Xwkmi, A. llIBegunkosii, 1. AAnenko. [dsxyio I. 3aropoaHioky 3a IOMOMOTY B OpraHizarii
300py HepBHHHUX JITAaHUX Ta peJaryBaHHs pykonucy Ta 3. bapkaci 3a pegaryBaHHsI aHIJIOMOBHUX YaCTHH PYKOIIHCY.
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Abstract

Passerines are the most threatened by predators during the nesting period. Accord-
ing to the results of visual observations conducted during 2019-2021 in forests of
north-eastern Ukraine, a high proportion of bird nests destructed by the pine marten
(Martes martes) in artificial nest boxes was revealed. The impact of the predator
was assessed according to the following signs: the front wall of the nest box fell
off, the bird’s nest was destroyed and torn, traces of claws on the front wall of the
nest box, fragments of feathers and bones of the bird found nearby. In the pine
forest of the Hetmansky National Nature Park near Kamenka village, the share of
destroyed by the pine marten nests increased during 2019-2021 from 15.6% to
36.0% and 45.2%, respectively. In a forest of the Homilshansky Lisy National
Nature Park near Zadonetske village, the largest share of nests ruined by the forest
marten was 51.1% in 2020 and 33.3% in 2021. Cases of predation predominated in
net boxes with nests of Parus major in the third decade of May (21.05-31.05)—
15.9% (n = 47) in the Homilshansky Lisy National Nature Park; F. albicollis in the
first decade of June (01.06-10.06)—19.1% (n = 43) in the Hetmansky National
Nature Park near Kamenka village. In general, the results indicate an increase in
the destruction of nests in nest boxes by the pine marten in the first decade of June
(01.06-10.06) and in the first or second decade of July (01.07-20.07) for most bird
species, including Parus major, Ficedula albicollis, Phoenicurus phoenicurus,
Ficedula hypoleuca, and Erithacus rubecula. At the end of the third decade of
February and during March, an inspection of nest boxes showed that a large num-
ber of adults of Parus major spend the night in the nest boxes. At the same time, in
2021, their share was 15% (n = 100), of which 10% became victims to the forest
marten in the Homilshansky Lisy National Nature Park near Zadonetske village. In
the territory of Hetmansky National Nature Park near Kamenka village, in 2020,
Parus major was also the main victim of the pine marten, with a share of 5.0%
(n=120). Among the adult birds in the nest boxes that did not form breeding pairs
or of which, eventually, the male or female died, the inspection of nest boxes also
revealed cases of predation by the pine marten.
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BruiuB kyHuui JicoBoi (Martes martes) Ha THi3IyBaHHS ITaXiB
y IITYYHMX THi3AIBJISIX NiBHIYHOTO cX0Ay YKpaiHu

Ouiena Spunc

Pesrome. 3a pe3ympTaTaMu Bi3yaJbHUX CIIOCTEPEXEHb, MPoBeneHnX npoTsroM 2019-2021 pp. Ha Tepuropii
MiBHIYHOTO cXOAy YKpaiHd, OyJlo BUSIBIEHO BHCOKY YaCTKy 3pYHHOBaHUX THi3J NTaxXiB y INTYYHUX THI3AiB-
JSIX — KYHHLEIO JIicoBOIO (Martes martes). BB Xukaka OLIHIOBAJIM 32 TAKUMH O3HaKaMU: BHJIOMaHa Mepea-
HS CTiHKA INTYYHOI THI3AIBII, 3pyHHOBaHE THI3JO NMTaxa y IITY4HIl THI3AIBMII, CTIOU KIITiB HA MEpeaHid CTiHIi
MITy4YHO! THI3MAIBIi, ()parMeHTH Mip’s Ta KICTKH nTaxa. Y cocHoBoMy Jjici I'erbmancbkoro HIIIT mobmmsy
c. Kam’sHKa, "acTka 3pyHHOBaHMX THi3J KyHHLEIO JIicOBOIO Bpomomx 2019-2021 pp. 3pocrana: Bix 15,6 1o
36,0 ta 45,2 % BianmosigHo. B 6opy HIIII «oMinbmiaHChKi Jlickm» mOOIU3y c. 3aJI0HEIbKe, HAWOIIbIA YacTKa
3pyWHOBaHMX THI3J KYHHIICIO JTiCOBOIO, mpunaaaia Ha 2020 pik — 51,1 %, menmia y 2021 p. — 33,3 %. Buma-
JIKU XWoKanTBa 3apeectpoBano y LI 3 rHi3namMu Takux BUAIB NTaxiB: P. major B TpeTii Aekazai TpaBus (21.05—
31.05) — 15,9 % (n =47) y HIIII «"ominbImanchki gicu» modausy ¢. 3amoHenske; F. albicollis B mepiii neka-
ai gepsas (01.06-10.06) 19,1 % (n=43) y I'erbmancekomy HIIIT mobmmsy c. Kam’siHka. 3aranom, oTpuMasi
pe3ynbTaTH, BKAa3yIOTh Ha 301IbIICHHS BUMAKIB 3pyHHOBAHUX THI3J KYHHUIICIO JIICOBOK Y IITYYHHUX THI3IIBIAX
B mepmy nexany 4depBHs (01.06—10.06) ta mepury-npyry nexaau jumHs (01.07-20.07) mra OinpmiocTi BUIIB
nTaxis: Parus major, Ficedula albicollis, Phoenicurus phoenicurus, Ficedula hypoleuca, Erithacus rubecula.
HanpukiHii TpeTbol JeKaau JTIOTOTO Ta MPOTATOM Oepe3Hs Micslls, MepeBipka MITYYHUX THI3MIBIAX MMOKa3ana,
IO BEJIMKa KiJBbKICTh TOPOCIHMX 0COOWH Parus major, HOUyIOTh y IITYYHHX THi3AiBIAX. [Ipu oMy y 2021 p.
ixHs yacTka craHoBmwia 15 % (n = 100), 3 Hux 10 % cranm >xepTBamu KyHuLi Jicooi, y HITIT «"ominbIianceki
Jicu» no6am3y c. 3amoHelnbKe. 3MEHIIeHHsT YacTKU 3pyitHOBaHMX THi3X y 2021 p., Moxxe OyTH HOB’s3aHe i3 3a-
XO/IaMH TI0 3HIKEHHIO BHIIAJKiB XIDKALTBA KyHHUIIEIO JIICOBOIO — BHKOPHCTaHHIM Kepocuny. Ha Teputopii I'e-
teMaHchKoro HIIIT mob6mm3y c. Kam’suka y 2020, Parus major Tex € OCHOBHOIO JKEPTBOIO KYHHIII JTiCOBOT, IPO
Te, ii gacTka cranoBmia 5,0 % (n = 120). Cepex DopocIux 0COOMH NTaxXiB y MITYYHUX THI3HIBIAX, AKi HE YTBO-
pWIH Tapy, UM K HACTIOK, 3aTHHYB caMelb a0 caMKa, IpHu MepeBipli MTYIHNX THi3AIBENb BUABICHO TaKOX
BUIIA/IKU XIDKAITBA KYHHIIEIO JIICOBOIO.

Knto4goBi cmoBa: KyHHI JTiCcOBa, TyIJIOTHI3OBI NTAaXH, INTYYHI THI3IIBII, XH)KAITBO, MIBHIYHUH cXif YKpa-
iHH.

Beryn

ITraxu psuy Passeriformes, HaiOiIbIe CXWITBHI IO PU3UKY 3 OOKY XM)KaKiB Y THI3IOBUH Mepio
[POysé et al. 2001]. MeHIle CTpakIarOTh BiJl XMXKaKIiB MTaxXH, AKi THI3AATHCS B INTYYHUX THI3AIBIIAX
(maui II'), 3aBaskH 0OMeXEHOMY JOCTYILY, Y TIOPIBHSIHHI 3 THi3AaMu Bixkpuroro tumy [Lima 2009;
Yoon et al. 2016]. B octaHHi poKH, y pi3HUX YaCTHHAX CBITYy € MOBLIOMIICHHS NPO NMPHCTOCYBATb-
HUH XapakTep XWKaKiB JI0 PI3HOTO THITY IITYYHHUX THI3MIBEb [Yoon ef al. 2016].

Kynums micopa — Martes martes (Linnaeus, 1758) — mommpena Maiixe 1mo Bciid €Bpori, a Ta-
KOXX y MiBHIYHIN 1 eHTpanbHiit A3ii, Bix nmiBHigHOI [lopTryramnii no 3axiganoro Cubipy, Hacemnse Haii-
pisHOMaHiTHINN nanamadTu [Balestrieri ez al. 2010]. B Itanii ueii Bua npucyTHiit parMeHTapHO, y
JicoBoMy paiioHi miBocTpoBa [Bartolommei et al. 2016], 1o HeAaBHBOTO Yacy OyB BUSBICHHUI HaBiTh
B cimbchKoTrOCToapchkux yrimasax [O’Mahony 2014]. OcTpiBHI MOMyMSAIil TAKOX TPAIULTIOTHCS Ha
Capaunii, Curminii Ta Enp6i [Genovesi & De Marinis 2003], Ipani, @imnsaaii [Proulx ef al. 2004].
VY Bonrapii KyHHIIS JIiCOBA € MaJOYHUCETFHIM BHIOM, IO TPAIIIETHCS Y XBOMHUX Ta OYKOBHX JTicax
Ha ropi JIronin, Ha Bucoti 1200 M Han piBHeM Mopst [Popova ef al. 2021].

Etosnoriuni ocobiamBOCTI BUAY AOCHIIKEHO y OopeaTbHUX Ta 3MIIIaHMX Jicax MiBHIYHOI €Bpo-
mu [O’Mahony 2014; Bartolommei et al. 2016]. [lutanns 3aranpHOI €KOJIOTIi KYHHII JTiICOBOI BHU-
BueHo B [lonpmii, Icmanii, BenukoOpurawnii, YropuwHi; peintpoaykuii B Ipianmii Ta po3ceneHHs B
@panuii i, Hinepnannax [Proulx ef al. 2004]. Ha Tepuropii Ykpainu KyHHUIIS J1iCOBA MELIKA€E B CTHT-
JUX 1 HepecTiHHNX XBOWHUX, MIIITAHUX Ta JIUCTSHUX JIicaxX 3 BEIMKOIO KiTBbKICTIO AYTJIMCTHX AEPEB i
Oypemomy. Kynuis micoBa mommpena y 6opax Ilomices i Jlicocremmy, B OCTpiBHUX, OalipayHuX i
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3aIUIaBHUX Jiicax JlicocTeny; 1HKOIN 1Iel BUJ TPAIUISEThCS Y CTENOBil 30H1 Ykpainu [Volokh 2016].
V paifonax Kapnart, Bua nomupenuil y OyKOBHX, SJIMHOBHUX 1 OyKOBO-sJIMHOBHX mpanicax. Ha Bo-
JIMHI — TIOCTIMHO mepedyBae B OOpax-yOpHUYHUKAX, MIMIAHUX JicaX, /e MepeBaKaroTh 1y0, COCHA,
ocuka i 6epesa [Abelentsev 1968]. Ha niBHoui KuiBcbkoi, YepHirisebkoi, CyMmcbkoi oOnacteit meit
BH/I MEIIIKa€ B COCHOBHX JIicax 3 JIOMIIIKOIO AyOy 3BHMUYaiiHOrO; y XapKiBChKild 001acTi, 1€ IpOBOIU-
J1a JOCHIHKSHHST aBTOp, BUJ TPAILISEThCs Y 3aruraBHUX Jicax mo CiBepchkomy Jlinimo [Yatsiuk &
Leshchenko 2021]. IIpoTsiroM OCTaHHBOTO AECATHPIUYS UUCEIBHICTh KYHUIIl JICOBOI B YKpaiHi
CYTT€BO 3pOCIa, pO3LUIMPHUBCS apeall BUIy B MiBACHHOMY HanpsaMKy [Stelmakh 2013].

Mertoro poOoTu Oy10 JOCHIIUTH BIUIUB KYHUIII JIICOBOI HA THI3yBaHHs NTaxiB y IITY4YHUX IHi-
3JIBMIAX HA TEPUTOPIi MIBHIYHOTO cXOAy YKpaiHu.

Marepiaau Ta MeToaH

IIpotsirom 2004—2021 pp. 3 TpeThoi nekanu Oepe3Hs 1mo APYyry AeKaay JIMITHS Ha TepUTOPIl MiB-
HIYHOTO cxony Ykpainu (XapkiBchka i CyMcbka 001.) TpUBAIOTh MOHITOPHUHIOBI JOCIIPKEHHS 3a-
CeNICHOCTI Ta ekoJorii rHizayBanHs nTaxis y LI [Yarys & Chaplygina 2021].

VY naHiit poOoTi 30cepeKeHO yBary Ha AiIsHKax cocHoBuX JiiciB HIIIT «I oMinbIIaHCHKI Ticu»
nobnm3y c. 3agoHenpke (XapkiBebka 001.) (49°38'38” N 36°21'32" E) Tta I'etbmancekoro HIIIT
nobnu3y c. Kam’suka (Cymcbka 0611.) (50°24'55" N 35°04'16" E). Ha Teputopii HIIIT «I"oMinbIinas-
chKi Jrich» pospimano 100 TN Ha Bucoti 1,5 M Big 3emii 1 Ha Bixctani 5-50 M oxHa Bix omHol. B
I'eremanceromy HIIIT possimano 120 1T Ha Takiit camiif BUCOTI i TAKUMHU 3 IHTEpBaJIaMH.

I Ty4Hi THI3MIBII A JOCTIKEHb OYJIO BUTOTOBJICHO 3 JIOIIATOrO Martepialy, 3 MepeIHbOo
CTIHKOIO, sIKa 3HIMaeThcA. JIboTOK pobunu miamerpom 3,5-4,0 cMm.

I'Hi3AiBIIIO BBaXKAITK 3aCENICHOIO, KO B Hill 3HAXOIMIN chopMOBaHE THI3O.

3pyiiHOBaHMM BBakau THi3no y LI, skmo BOHO Maiio MmeBHi 03Haku (puc. 1): CII KirTiB Ha
niepenniit crinmi LT, tuorssmu kpoBi Ha crinkax LT, po3ipBaHi YacTHHY THi3Ma, 3pyHHOBAHE THI3MO 3
BHJIOMaHOIO MTEPETHHOI0 CTIHKOO, PO30UTI SIS NTaxiB, PparMeHTH Imip’ st Ta KICTKH MTaxa.

Pe3yabTaTH Ta iX 00roBopeHHst

3a pe3ynpTaTaMH Bi3yaJIbHUX CIIOCTEpEeXeHb, MpoBeaeHuX mpoTsrom 2019-2021 pp. Ha Tepu-
TOpIi MBHIYHOTO cX0ay YKpaiHH, OyJ0 BHUSBJICHO BUCOKY YacTKy 3pYHHOBaHWX THi3x nraxi y LT
[Yarys & Chaplygina 2021]. BigmideHo, o0 KYHHIIS JIicOBAa 0X04e MepeiHsIIa MPUHITAI HACIiTy-
BaHHs npu Hamii nepesipui HII'. CouaTky, BoHa 3a5a3uTh 10 CTOBOYpy Pinus sylvestris L., mo0
noOparucs 10 BepxHBOi mpsmoi kpumku LT, sika ciayrye omoporo. 3adikcyBaBIIn MOJIOKESHHS Tijia,
MPOTATYE JIaNy Y JIbOTOK mepeanboi cTinku III7, poOuTh Kibka Ge371agHuX CIpo0 MPOHUKHYTH Y
LT". Yepes te, mo y LT, BuctaBnenux y I'etbMancbkomy HIIIT mo6nusy c. Kam’siHKa He BCi JIbOT-
KM OyJM OZHAKOBOTO PO3Mipy, KYHHIIS JIiCOBa MOXE 3pyHHYBATH IMOBHICTIO THI3/I0 3 NITaXOM, JIMIIIE
nicratoun saroto, a y HIIIT «"omineImaHchKi JTici» mo0au3y ¢. 3aloHeIbKe, CIPOMOXKHA BUTPH3ATH
OTBip HABKOJIO JIbOTKA TAKOT'O PO3MIpY, 1100 JIETKO MpoJia3uia ii rojosa.

[IposB Takoi MOBEIIHKKA KYHUIIl TOB’SI3aHUN 3 OCOOMUBOCTAMU ii Mopdoorii. 30kpeMa, cepen
X OCOOMMBOCTEH — INNKi KirTi, JOBrui (19-24 cM) myxHAacTHH XBICT, SIKHM BUKOHYe (yHKIii
KepMa TpH JOBIOMY TOBITPSHOMY CTPHOKY, a TaKOX aJalTOBaHi JO CTPUOKIB M'SA3M KIHIIIBOK Ta
cimay [Sidorovich 1995]. Xoua Buj Mae BUpa3Hy 3AaTHICTE 10 Ja3iHHSA IO IepeBax, HaivacTime ii
aKTHBHICTH MPOSBIIETECS HA PIBHI IMIJUTICKY, HA BUCOTAaX BiJ OBEPXHI 3€MIIi IO PIBHS MMOBATEHUX
JepeB. Y BOTO XMKaKa, K BiZJOMO, 100pe pO3BUHYTI OpPTaHM 4yTTs — 3ip, CIIyX Ta HIOX.

¥ cocaoBomy mici I'erbmancekoro HIIII gacTka 3pyiHHOBAaHUX THi3A KYHHIICIO JIICOBOIO BIIPO-
noBx 2019-2021 pp. 3poctana: Big 15,6 no 36,0 Ta 45,2 % sinnosinHo (puc. 2). B 6opy HIIII «Io-
MUTBIIAHCHKI JTicH» MoONH3y ¢. 3aI0HeIbKe, HAHOLIbIIA YacTKa 3pyHHOBAHUX THI3 KYHHIIEIO JiCO-
Boro, mpumanaia Ha 2020 pik — 51,1 %, merma y 2021 p. — 33,3 %. 3MeHIICHHS YaCTKH 3pYHHO-
BaHUX THi3N y 2021 porii, Moxke OyTH TOB’s3aHE 13 3aX0JaMHU IO 3HIKCHHIO BUMAJIKIB XMKAIITBa
KYHHIICIO JTICOBOIO — BHKOPHUCTAHHAM KepocuHy. Y 2019 p. wacTka 3pyHHOBaHUX THi3zA Oyna MeH-
I0I0, 3aBISIKU HelaBHBOMY po3mimenHto 11" Ha miif TepuTopii.
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Puc. 1. Hacnigxu xwxaurBa Martes martes: a — 3aranbauid Burisin LT, y skiii 3pyiiHOBaHe THi3no Parus major,
b — cnigu kirtiB Ha nepeanii crinni 1IN, ¢ — posipBani yactunm ruizga y LI, d — 3pyiiHOBaHe THI3I0 3 BUIOMa-
HOIO TiepeiHboro cTinkoto 1IN, e — po30wuTi st nTaxis, f— (parMeHTH mip’st Ta KICTKH ITaxa.

Fig. 1. Consequences of predation of Martes martes: a—general view of a nest box in which the nest of Parus major

is ruined; b—traces of claws on the front wall of the nest box; c—torn parts of the nest in the nest box; d—ruined nest
with a fallen front wall of the nest box; e—broken eggs; f—fragments of bird feathers and bones.
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E 15 - Puc. 2. 3pyiiHOBaHi THi3ga NTaxXiB y MTy4-
2 HHUX THi3AIBISIX mpoTsrom 2019-2021 pp.
= 0 Ha TEPUTOPIi MiBHIYHOTO cX0ay YKpaiHu.
2019 2020 2021 Fig. 2. Destroyed bird nests in nest boxes
. o . during 2019-2021 in the north-east of
OHINI I'ominemanebki micn  OTersMmaHcbkuit HITTT Ukraine

[Ipotsrom ycix pokis pocmimkenHs B ['ersmancekomy HIIIT nominyrounm Bugom y LI € my-
xonoBka Outommust (Ficedula albicollis (Temminck, 1815)) 25,5 % (n= 120 LITI'), cydnominaHnT —
cunuLs Benuka (Parus major (Linnaeus, 1758)) 10,2 % (n=120). Y cocroBomy mici HIIIT «I"omi-
JBIIAHCHKI JTicH» foMiHaHTOM Oyna P. major 18,6 % (n = 100).
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Ta6muus 1. YacTka 3pyHHOBaHUX THI3/ NTaxiB KyHHUIECIO JiCOBOIO B 6Opax MiBHIYHOTO cX0xy YKpaiHu
Table 1. The share of bird nests ruined by Martes martes in forests of north-eastern Ukraine

) [lepion oGcTexxeHHS
Tepn'Topm Bun 01.05—| 11.05-{21.05— | 01.06—| 11.06—| 21.06— | 01.07—| 11.07
JOCITiIKEHb Uo— Uo— Uo— -U6— -U0— -U6— U/= Vi=
10.05 | 20.05 | 31.05 | 10.06 | 20.06 | 30.06 | 10.07 | 20.07
HIII «'omine-  Parus major 14,0 9,3 6,8 15,9 - 2,3 - 13,6
WAHCBKi TicW»  Ficedula albicollis - - 2,2 6,8 4,5 - 2,2 9,0
nobnmsy Poecile palustris - 22 - - - - - -
c. 3aJl0HeNbKe Phoenicurus phoenicurus - - - 2,2 - - - 4,5
Ficedula hypoleuca - - - 2,2 - - - 2,2
I'eTbMaHCHKHI Parus major - - 8,5 42 - - 6,3 -
HITIT no6mu3y Ficedula albicollis - 2,1 12,7 19,1 4,2 2,1 14,8 -
c. Kam'staka Poecile palustris - - - - - 2,1 2,1 -
Erithacus rubecula - - — 12,7 - 2,1 6,3 -

Yacrora pyiiHyBaHHs KyHuIeto nramwaux THi3H y 1T B 0o60x HIIII 6yna Haiibinbmiow B nep-
miif gexami wepBHs, 30kpeMa y HIIIT «['ominemaHCeKi Jicn» cTocoBHO THI3A P. major (15,9 %,
n = 47), a B ['erbmancekomy HIIIT — crocoBHo rHi3A F. albicollis (19,1 %, n =43) (Tabn. 1).

VY nepiox I nexanu uepBHs Ta -1l nexan numHs, sSK cBigUaTh OTPUMaHi pe3yibTaTH, YacTKa
3pyHHOBaHUX KYHHUIEIO JIICOBOKO THI3Jl € BHCOKOI ISl OiIBIIOCTI BUIIB NTaxiB, 30KpeMa AJs BXKe
sraganux P. major 1a F. albicollis, a Takox Ph. phoenicurus, F. hypoleuca, E. rubecula.

Ilepesipka ILI" HampuKiHII TPETHOI AEKAIM JIFOTOTO Ta MPOTITroM Oepe3Hs MoKa3aia, 0 BeIH-
Ka KUIBKICTb JOpocaux ocoOuH P. major HouytoTs y LI, IIpu npomy y 2021 p. ix yacTka CTaHOBU-
ma 15 % (n = 100), 3 Hux 10 % cramm xepTBamMu KyHHUMI JicoBoi, y HIIII «["ominpmaHCEKi Jicm»
no6uu3y c. 3anonenske. Ha teputopii ['eremancekoro HIIIT no6ausy c. Kam’saka y 2020, P. major
TEX € OCHOBHOIO KEpPTBOIO KYHHIII JIiCOBO1, Mpo Te, ii yacTka ctanoBmwia 5,0 % (n = 120). Cepen
nopocnux ocobuH nraxis y LI, sxi He yTBOpIIH mMapy, 9 sSIK HACHIIIOK, 3aTHHYB caMellb abo caM-
Ka, mpu niepeBipii L™ BUsSBIEHO Tak0K BUIMAIKH XIDKANTBA KYHHIICIO JIiICOBOKO.

JocmimkeHHsIMY, TTPOBEICHUMH Y cXinHil mpupoaniii 30Hi (YcMancekoMmy 60py Boponespkoi
o0JacTi), TOBEJICHO, IO MTaXX BEJIMKOTO 3HAYCHHS Y PalliOHI KYHHII JIICOBOT HE MalOTh: 3aJIHIIKH
CHHHUII BeaMKoi Oynu Bia3HaueHi 14 pasiB (5,9 % B exckpemeHTax Ta 2,7 % y IITyHKax), HOB3MKa
3BuyaiiHoro (Sitta europaea (Linnaeus, 1758)) — 2 pasu (0,8 % B exckpemenrax ta 1,4 % y nuryH-
Kax), st nraxiB (1,3 % B exckpemenTax 1a 0,7 % y moryHkax) [Prostakov & Komarova 2009].

B Iotnanmii 1 [TiBHiywii Ipmanmaii, y JirBumax, sKi Oyad BETOTOBJICHI JUIS KYHHII JIICOBOI,
3HAWJICHO BEJIMKY KUTbKICTh EKCKPEMEHTIB Ta YaCTUHKHU CKEJICTIB, IMip’s nTaxiB (n = 53) pi3HUX cHC-
TEMaTU4HUX IPyI, IepeBaXkHO, Oyu 3HaleHi ApiOHI nTaxu psaxy Passeriformes. 3okpema, 3Haiine-
HO Bugn — E. rubecula, 3s0nmuxa Fringilla coelebs, eBpasiiicekoro kponuBHuka (7roglodytes
troglodytes), pizanx cununp (Paridae sp.).

VY binosespkomy HIIII, maibke 40 % Oiomacu, CIIOKMBaHO! KYHHISIMH Y YEpPBHI, CTAHOBUIIN
nraxu. Tak, yactka apo3aa criBodoro (Turdus philomelos (Brehm, 1831)) ctanoBmiIa B cepeTHEOMY
7.4 %, F. albicollis, F. hypoleuca ta myxonoBka mana (Ficedula parva (Pallas, 1764)) — 7.4 %,
S. europaea — 1,7 %, coiika 3Buvaitna (Garrulus glandarius (Linnaeus, 1758)) cranosuna 0,6 %,
BosioBe ouko (Troglodytes troglodytes (Linnaeus, 1758)) — 2,7 %. B 1988-1999 pp. mposeneHi
JOCIIDKEHHS Ha Wii ke Tepuropii [lapky, mokasamu, mo 4acTka 3pyHHOBAaHUX THI3A F. hypoleuca
cranoBmia 91 % (82—-100 %, n = 240 ruizn) [Walankiewicz 2002].

BucHoeku

JocnimkeHHs CBiIYaTh, IO YHCENBHICTh AYIUIOTHI3IOBUX MTaXiB, SIKI OOMPArOTh JJs THI3AY-
BaHHS IITYYHI THI3IIBII, 3MEHIIYEThCS Y 3B’SI3KY 3 XMXKalTBOM Martes martes. B cepennbomy 3a
OJIMH OOJIIK 11e CTaHOBUTH 2—16 % 3pylHOBaHMX THI3[ BijI yCiX 00JIIKOBaHUX.
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BusiBieHO BiAMIHHOCTI Y PiBHI IIKOJOYMHHOCTI KyHHUIII CTOCOBHO IYIUIOTHI3JOBUX INTaxiB 3a
pokamu. Y cocHoBoMy iici I'erbmancekoro HIIIT uactka 3pyifHOBaHMX THI3[ KYHHIEIO JIICOBOO
BIIPOJIOBXK TPHOX POKIiB crioctepeskers (2019-2021 pp.) 3akoHOMipHO 3pocTana — Bix 15,6 10 36,0
Ta 45,2 %. Y HIIII «'ominbIaHChKi Jicu» HalOLIbIIa yacTKa 3pyIHOBaHUX KYHMIEHO THi3]| IpUIIa-

nana Ha 2020 p. — 51,1 %, meHioro yactka pyitHyBanb Oyna 'y 2021 p. — 33,3 %.

BBaxkxaeMo IOLIIEHUM BUKOPUCTOBYBATH Pi3HI 3acO0M 11010 3MEHIIEHHS BIUIMBY KYHHUII JicCO-

BOT Ha THI3lyBaHHS NTaxXiB y IITYYHUX THI3AIBIAX.

IMopsiku

ABTOD BHUCIIOBIIIOE IIUPY HNOJSKY 1 TIMOOKY BASYHICTD . 3aropoHIOKY 3a HaJaHHS JITEpaTypHUX DKEPEN MPU Hallu-
CaHHI CTATTIi Ta LiHHI 3ayBa)KEHH: MPH MiATOTOBLI poOOTH A0 myOmiKariii.
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Abstract

Information on the formation and development of mammal research in Ukraine in
the format of the activity of a scientific society is summarized. The beginning of
systematic research was determined by such events as the formation of academic
programs and research groups for the study of mammalian fauna (study of fauna
composition, distribution, taxonomy, morphology, and population dynamics), the
economic importance of mammals (game species, pests, and role in zoonoses),
study of the history of fauna and some systematic groups (palacontology, archaeo-
zoology, and phylogenetics), and analysis of fauna changes (synanthropy, alien
species, red book, environmental and climate changes). Such directions were
formed in the academy of sciences, universities, nature reserves, anti-plague and
sanitary-epidemiological and plant protection stations, especially in 1950-1960,
which led to the formation of relevant scientific schools, state programs, special-
ties, publications, and conference cycles. In June 1972, with the participation of
Ukrainian academician I. Pidoplichko, the creation of the All-Union Theriological
Society (AUTS) was initiated, and he became its vice-president. Over the next
10 years, theriological research in Ukraine expanded significantly, and in March
1982, the Ukrainian Branch of the AUTS (UB) was created, with 4 sections: paleo-
zoology, morphology, game management, and ecology. In the spring of 1992, the
UB was reorganized into the Ukrainian Theriological Society (UTS), and two more
its sections were created: medical theriology and the Theriological School. The
latter has focused on research carried out in the network of protected areas and
biostations and has dealt with the organization of seminars for the exchange of
experience and improvement of the qualification of colleagues, and soon it became
the main form of activity of the UTS. Within its framework, several new groups
were formed (monitoring of bats, large carnivores and small mammals, standardi-
zation of scientific terminology and nomenclature). In 1994 to 2022, 26 theri-
oschools and 12 seminars were held, the website Therioshkola was created, dozens
of issues were published, and the newsletter Novitates Theriologicae and the jour-
nal Theriologia Ukrainica (23 volumes) were established. To the 50th anniversary
of the UTS, issues of the bulletin dedicated to the history of theriology have been
prepared, which include encyclopaedic information about 183 people and an over-
view of scientific centres and regional studies.
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50 pokiB TepioJioriunoro Topapucrea B YKpaiHi: KJI1040Bi Bixu

Irop 3aropoaniok

Pesrome. Y3arampHeHO BiOMOCTi IIpo ()OpMyBaHHS i PO3BHTOK B YKpaiHi JOCII/DKEHB CcaBIliB y Gopmati Ii-
SIIBHOCTI HAyKOBOTO TOBapHcTBa. [1oyaTOK CHCTEMHMX JOCTIIKEHb BH3HAYaBCS TAKUMH IHOAIIMH, SK GopMy-
BaHHAM aKaJeMiYHUX IPOTrpaM Ta JOCIITHHUIBKHAX TPy 3 BUBUCHHS TepiodayHH (TOCTIPKeHHS CKIany dayHH,
MOUTUPEHHS, CUCTEMAaTHUKH, MOP(OJIOTii, TMHAMIKH MOIMYJIAii), TOCIOAAPCHKOTO 3HAYEHHS CCaBIiB (MUCIMBChH-
Ka (payHa, IIKOJOYMHHI BUAHM, POJIb Y 300HO3aX), BUBUECHHS iCTOpii (hayHH 1 OKpEMHX CHCTEeMAaTHYHUX TPy (Ta-
JICOHTOJIOTISI, apXe0300JIoris, (iloreHeTHKa), aHami3 3MiH (ayHH (CHHAHTPOIIs, IyXXODPiIHI BHUIH, YEpBOHA
KHUTa, 3MiHH CepeoBHUINa Ta KIiMaTy). Taki HanpsAMKH ¢popMyBaiucs B AkaaeMil HayK, yHIBEpCUTETaX, 3aIo-
BIJTHUKAX, IPOTUYYMHUX 1 CAaHEM1AEMCTaHIIisX, CTAaHLIAX 3aXHCTy POCIuH, HaaTo y 1950-1960 pp., mo npusse-
710 710 (OpMYBaHHS BiJMOBITHUX HAYKOBUX IIKiJI, IEPKABHUX MPOTPaM, CHeialbHOCTEH, BUAHb i IIUKITIB KOH-
(depentiid. Y uepBHi 1972 p. 3a yuacTti akanemika AH YPCP 1. Ilinornuiuka iHimioBano cTBopeHHs BeecorosHo-
ro tepionoriuHoro ToBapuctsa (BTT), i Bin craB Horo Bine-npe3uaeHToM. 3a HacTynHi 10 pokiB TepioyorivyHi
JOCIIUKEHHST B YKpaiHi CyTTeBO po3mmpmimcs, i B Oepesni 1982 p. Oyino cTBopeHO YKpaiHChKe BiUIIICHHS
BTT, 3 4 cexuisiMu: maneo3000rii, MOp¢oJIoTii, MHUCINBCTBO3HABCTBA, eKoiorii. HaBecHi 1992 p. BiamineHus
peopranizoBaHo B YKpaiHceke Tepionoridae ToBapucTto (YTT), B sIKOMy CTBOPEHO 1€ [Bi CeKIii — MeAUIHOL
tepioorii Ta Tepionoriuny mkomy. OcTaHHS CTOCYBaJIacs AOCIIKCHb Y MEPEXkKi 3alOBITHAX TEPUTOPIiH Ta Oi-
OCTaHII{ Ta MPOBEICHHA CEMiHapiB 3 OOMiHY JOCBIOM Ta MiABUIIEHHS KBami(ikaIii KoJer i CKOpo crajia oc-
HOBHOIO (hopmoro mismbHOCTI YTT. B 11 pamkax chopmyBanucst neKinbka HOBHX I'pyl (MOHITOPHHI KaKaHIB,
BENIMKHMX XIDKHX, APIOHHMX cCaBIiB, BIOPSIKYBaHHS HayKoOBOI TepMiHoOTii W HOMeHKnmatypw). 3a 1994-
2022 pp. npoBezeHo 26 Tepionikin i 12 ceminapis, cTBOpeHO BeOcalT «Tepiolkoa», BUJAHO NECITKH BUIAHb,
HAJIaroJKEHO BUMYCK OronieTeHto Novitates Theriologicae ta xypuany Theriologia Ukrainica (23 tomn). o
50-pigust YTT miAroToBieHO BUMYCKH OIOJIETEHIO 3 iCTOpIi Tepioorii, SKi BKIIOYAIOTh CHIIMKIONEINYH] JOBiI-
ku ipo 183 mepcoHu Ta Oriisa HAyKOBHUX LEHTPIB Ta PETIOHANBHHUX JOCHTIIKEHb.

KinrouoBi cioBa: YkpalHChbKe TepiosOTridYHE TOBAPUCTBO, iCTOPis Hayku, TepiosioriyHa MIKoa.

Beryn

Tepiosoris — HaiiaBHiIIa CHCTEMA 3HAHB, sika c(hOpPMyBasIacsi B PO3BUTKY MUCIMBCHKUX MPaK-
THK, TBAPUHHHUIITBA Ta MIi3HAHHS JIOJUHOI0 caMol cebe — MpeJCTABHUKA DSy MPHUMATIB 3 Kiacy
ccagiiB. [Ipore, BlacHe HAyKOBI CTapTH MOYAIKCS JIHIIEC 3 (OPMYBaHHS HAYKOBOI JIITEpaTypH, KO-
JIEKIIIH, TUCIUILTIH Kadeap Ta TOBapUCTB, 10 BigOyBaiiocs TibKH B ocTanHi 150—170 pokiB. B Vk-
paiHi cTapTH MOXXHA PaxyBaTH 3 MOSBHU MEPIIMX Kadeap i MeplIux OB, IO CTAIOCS Maibke of-
HOYACHO B HU3III PEeTiOHANBHUX IIEHTPIB, skMMHU € XapkiB, Kuis, Oneca, JIbBIiB Ta iHIIi, TOOTO 3 OJIH-
3pK0 1830—1860 poKiB 3aBISKH TAKMM CBITOYAM 300JI0T1UHOI TyMKH, sk [Taynscon, Kecenep, 3aBan-
cekuii, Ilerpycokuii, HoBunpkuii, benpke Ta iH., a 3 ypaxyBaHHSM JOpPOOKIB MOMNEPETHUKIB, SIKi
OynM MaHIpIBHHUKAMH 3 HAyKOBHX IEHTPIB 3-Mo3a Mex Ykpainn (Hopaman, [ronbaeHITear,
Epkcne6en, [Tamrac, bpanar ta in.) — mie Ha 100 pokiB paHirie, 3 cepeannu 18 cT.

IIpote, popMyBaHHS HAYKOBHX WK i PO3BUTOK NETANBHUX IOCTIIDKEHb (DayHH, €KOJOTii,
MOPQOIIOTii, MAICOHTONOTII TOMIO TOYANKCS JHIe y meprii Tpetuni 20 cr., 3 popMyBaHHIM AKa-
JeMii HayK, akaJeMiYHMX 300JIOTIYHHX My3€iB, BHIIYCKAIOUMX 300JIOTiUYHHX Kadeap, HayKOBO-
JOCHIHAX 1HCTUTYTIB Ta O10CTAHIIH, 110 CTAIN KITIOYOBUMHE OCEPEIKaMH PO3BUTKY HAYKH i GopMy-
BaHHs HAYKOBUX IIKLJ B Taly3i 300JI0Tii, 30kpeMa i Tepionorii. «I1ikoBi» iHIlIaTHBU COpMyBaIHCS
Ha Mexi 1960-x Ta 1970-X pOKiB i MPOAOBKUINCS HATAMI.

Bimnosignao, 2022 pik B icTopii YKpaiHCEKOTO TEPiOJIOTIYHOTO TOBAPUCTBA € BH3HAYHUM: Ma€-
Mo ojipa3y Kiibka foBineis — 20, 30, 40, 50 pokiB Bix KJIIOUOBHX IOIH B icTOpii YKpaiHCHKOI Tepi-
osorii. Cepen HUX — 3aCHYBaHHS TEPiOJIOTIYHOTO PyXy SIK OKPEMOTO HANpsIMKY HayKOBHX JOCTi-
okeHb B Akanemii Hayk (1972), odopmileHHS MisUTBHOCTI TOBAapHCTBA SK HAyKOBOi OpraHizamii
(1982), odopmiteHHsS] CaMOBPSTHOTO TOBAPHCTBA 11032 PAITHCHKUMHU CTpyKTypamu (1992), dopmy-
BaHHS IHTCPHET-MEPEXi TOBAPHUCTBA 3 PO3CHIIKOIO iH(POpMAIiHHUX MoBigoMIIeHS (2002).
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OT1xe, y motounomy 2022 poli MaeMO olipa3y JeKiibka oBi1eiB YKpaiHCHKOTO TEPiOIOTi4HOTO
TOBapUCTBA, IKUM 1 IPUCBAYCHO e CTUCIHMA OTJISI.

IloBoenHi nepeaBicHuku moaiii 1972 poxky

IcTopis HayKOBUX JTOCTIIKEHD B YKpaiHi 3a3HaBaJia HEOJTHOPA30BHX MPOBATIB 1 IIepENCyBaHb,
nounHatouu 3 icropii YHT, siky ycinsko nornusana BYAH [Onoprienko & Shcherban 2008] i 3a-
KiHYYIOYH ICTOPISIMH OKPEMHX YCTaHOB Ta JOJISAMH OKPEMHX HAayKOBIIIB Ta HANpPIMKIB, B IKUX BOHH
npamroBany [Hamp.: Zagorodniuk 2015b]. [Hkomu kopekmii icTopii TPamIsSIOTBCS CBiAOMO, 3aUIs
nmoJIiTH4HO1 JouinbHOCTI [Markevych & Pidoplichko 1956], nmpoTe Hepinko i HecBizoMo, uepe3 He-
3HaHHs TaKoi icTopii, sIK OT B HELIOAABHBOMY OIJISAIL 3 icTOpii eBpomeiicbkoi Tepionorii [Hutterer &
Krystufek 2020]. Okpemi BiXu pO3BHTKY TEPIOJOTIYHUX TOCIIKEHb BiIOOpakeHO B HUB3IN CTaTeH
aBTOpa, 30KpeMa CTOCOBHO HayKOBUX BHWJIaHb, BKIIFOUHO 3 MOHOTrpadisMu, MaTepianaMu KoHpepeH-
i, 36ipHUKIB NpaLk YKpaiHCHKOro TepionoriyHoro ToBapuctsa [Zagorodniuk 2015a].

ITouaTok cucTeMHUX JOCIHIIKEHb CCaBLiB B YKpaiHi BU3HAUAETHCS KIIBKOMA HANpsIMKaMH —
(hopMyBaHHAM aKaJeMIYHUX MPOTPaM Ta JOCTIAHWUIBKUX TPYH 3 BUBYEHHS CCaBIIB (JOCIHIHKEHHS
ckiany GayHu, MOIMHWPEHHS, CUCTEMATHKH, MOP(]OJIOTIi, aHATOMi1, TCHETHKH, TUHAMIKH TTOMYJISIIIN),
BHUBYEHHS TOCIIOAPCHKOTO 3HAYCHHS CCaBIIB (MUCIUBCHKA (payHa, OIKOJOUNHHI BUAU, PONIb Y 300-
HO3aX, PO3BEICHHS, IOMECTUKAIIis[), BUBYEHHS 1CTOPil (hayHH 1 OKpeMHUX CHUCTEeMaTHYHUX Ipyn (ma-
JICOHTOJIOTIS, apex0300JI0Tis, (ioreHeTHKa), aHali3 3MiH (ayHH (CHHAHTPOIIS, YepBOHA KHHTra,
YyXXOP1IHI BUJIM, BIUIMBH 3MiH CepeIoBHINA Ta KiiMary). Taki HanpsaMKu GopMyBaiucs B AkaaeMii
HayK 1 Taly3eBHX aKaJeMisiX, B YHIBEpCHUTETax 1 3allOBITHUX yCTaHOBaX, CUCTEMI MPOTHUYYMHHX 1
CaHeMiIeMCTaHI[il, CTaHUil 3axucTy pociuH. L{i mpouecu HaOynu 3HaYHOrO PO3BUTKY Yy 1950-
1960-X pp. 1 0O3HaAMEHYBaJIKCS PO3BUTKOM BIAMOBIAHUX 1HCTUTYIIH Ta HAyKOBHX IIKUI, OpMyBaH-
HSIM JepKaBHUX NpOrpaM, HaBYAJIbHUX CIHELIaIbHOCTEH, CTAHAApTIB Ta JACp)KaBHOI CTATHUCTHYHOI
3BITHOCTI (KaTeropii papuTeTHOCTI, TpodelHi cTannapTy, Gopma 2TI-MHUCIUBCTBO), cepiif HAYKOBUX
BHJIaHb 1 KOH(EPEHITIi.

B Ti poku Bwmiiniuia cepist 3Be/ieHb, sIKi HAIOBrO CTAIM TOYKOIO BiJUIIKY y BUBUEHHI QayHH YKpa-
{HM B IIiIOMy Ta i OKpEeMHX PErioHiB, Y T.4. nBa BuaaHHsa «Busnaunuka ccaBuiBs YPCP» [Korneev,
1952, 1965], 3Benenns mozo ccasiiB Kapmar [Sokur 1952] Ta 3aximamx obnacreit Ykpainu [Tata-
rynov 1956], «3Bipi Kpumy» (poc.) [Vshyvkov 1964], nBa Tepiosoriuni Bunmycku B cepii «DayHa
YkpaiHu», BKIFOUHO 3 ONIICaMU KOMaxOiJHUX, KaXKaHiB 1 XHKUX POJAUHU MycTeloBuX [Abelentsev et
al. 1956; Abelentsev 1968]. Baxxmueumu cramu i ormsian, Bunati . Cokypom, — «CcaBii paynn
VYkpainu Ta ix rocnomapceeke 3HadeHHs» [Sokur 1960], «IcTopuuHi 3MiHU Ta BUKOPUCTaHHS (ayHU
ccaBliB Ykpaiam» [Sokur 1961], «IlIxixmusi rpusyHu i 60poTsda 3 HUMNY [Sokur 1963] Ta iH.

B 1eit nepion Buiinuin i pi3sHOMAaHITHI HporpaMHi W MiICYMKOBI CTaTTi, cepell SKUX, HaIpH-
Kkian, — «Pe3ynpratu BUBYEHHS TepiodayHu 3axinHuX obiacTedl YKpaiHM BITUM3HSHHUMHM 300J0Ta-
Mm» [Tatarynov 1959] Ta «Ueprosi 3aBnaHHs y BUBUEHHI eKoJorii ccaBliB Ykpainu» (poc.) [Sokur
1967], «IlincyMKkH KinbIFOBaHHS KaxkaHiB B YkpaiHi 3a 1939-1967 pp.» [Abelentsev et al. 1968 ta
iH.] Tomo. BigOymucs i TematuuHi koHdepeHiii, cepen skux i «Ilepma HaykoBa KoH(pepeHIis 3
PO3BHTKY MUCIUBCHKOTO TocmonapcTea YPCPy (Kuis, 1968; HactymHa BinOynacs y 1973 p.); obun-
Bi 31 30ipHIKaMU HAyKOBUX IIpallb.

3 aKTHBY IIBOTO Yacy Ba)XKJIMBO BIIMITHTH TaKUX TEPIONOTIB, sIK (3a abeTkoro): B. AbeneHies,
1. bapa6am, JI. bepecrennikoB, B. biodikosa, O. T'izenko, JI. I'ipenko, . 3y0ko, B. I3ne6chkuid,
M. Kanabyxos, 1. Komromres, O. Koprees, €. Kpaiine, O. Murymnin, M. Mumortis, O. JIucenpkui,
I. [Tigommiuko, €. Pemernuk, JI. Camapcekuii, 1. Caxno, I1. Ceupuaenko, 1. Cokyp, K. Tarapunos,
K. ®inonos, 1. Hlnapesny, K. SIHronenko Ta iH., 1 BCS 14 IUIesIa MPOJOBXKIIIA CBOO TIPAIIo 1 B Ha-
crynHuii nepiox (1972-1982). IIpo 6iIbIIICTh 3 TAKKUX CBITOWIB YKPaiHCHKOI TEpioJIOTii MiATOTOBRIIE-
HO CTaTTi 3 aHAJII30M iXHBOTO BHECKY B HAyKy, y T.4. i HAMIIOTYXHIIINX TEPIOJNOTIB IIbOTO MEpio-
ny — IBana [limommiuka [Krakhmalna & Mikhalevych 2005], Isana Cokypa [Emelyanov & Zago-
rodniuk 2008] Ta Bacuis A6enenuesa [Zagorodniuk 2017].
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Leit mepion po3BUTKY AOCIHIIKEHb 3aKOHOMIPHO MiIIHIIOB 1o iHiniaTHBY npoBeneHHs B CPCP
MDKHapOIHOTO TEPioJIOTiYHOTO KOHIpecy, ¥ 3B’ 3Ky 3 MM (X04a Iie JIMIIe TirnoTe3a aBropa) i 0ymo
BHCJIOBJICHO i7Icf0 CTBOpeHHs TepionoriyHoro ToBapuctsa. BpemTi, y yepBHi 1972 p. meii mporiec
CTapTyBaB, 1 OZHUM 3 Horo iHiniatopis cras . Ilimoruriuko, HaiiBimomimmid ykpaiHCHKHH 300JI0T,
SHIUKJIONIEIUCT Ta apXeoJIoT, Ha ToH yac mupektop [Herutyty 300m0rii AH YPCP Tta Llentpansaoro
HaykoBo-Tipupoaandoro myzero AH YPCP, akagemik-cekperap BiJUIiieHHS 3arajbHOi OioJiorii B
[pesunii AH YPCP, ronoBHuii penakrop cepii BUIaHb, BKIOYHO 31 30ipHHKOM «[IpnpomHa obcra-
HOBKa 1 (ayHn Munynoro» (1963—1975)» ta xxypranom «BicHuk 300morii» (1967-1975).

1972-1981 (nisabHicTh y pamkax BTT)

Icropiro mipo momii 1972 poky aBtop mizHaBcs Bim H. ®inmimayk ta 1. Porartko, siki Oynu B Pani
VYxpaincekoro Bimmiieaas BTT y 1982—-1991 pp. Posymitoun, 1mo GopManbHO TOYKOI BIIUTIKY €
6epesenp 1982 p., konu BinOynucs ycranosyi 30opu YB BTT [Rogatko 1982] (nauni npo 11e goxnan-
HiIIe), s Ai3HABCS BiJI MIAHOBHUX KOJIET PO Te, 10 TOBAPHUCTBO iCHYBaJIO 3 ToyaTKy 1970-X pokiB, a
1982 poky Oyi10 ohopMIIeHO OKpeMi OpTaHU YIPaBIiHHSA HUM B CyTO YKpaiHCBKOMY cerMeHTi. IHeca
PoraTko noBifana, 10 TOBapUCTBO AiSJI0 BCi Ti pOKHM, BXKe Micis i HaBYaHHS B acMipaHTypi (3aXuCT
1968 p.), i BOHa Jyxe JT0oOpe mam’siTae, 30KpeMa, K BOHA, SIK TepioJioT, 3a JOPYYCHHSM KepiBHHKA
Biary M. BoincTBeHCBKOTO (Bimmi dayHu i cucreMatuku xpedetHux I3AH) Opana ygacts y mif-
rotoBui MaTepianiB s 1. Iligorutiyuka, sIKUH MIaHyBaB BUCTYI HA TEPiOJIOTiYHOMY TOBApHUCTBI. Pik
Terep He BiIOMUIA, IpOoTe, OUEBUIHO, Lie Oyso 6m3bko 1972 poky.

I taxi noxymenTtH 30eperimcs. Ilo-meprie, HaM BiZOMO, IO OJHHUM 3 IHII[iaTOpiB 1 BiIe-
npe3uaeHToM Beecoro3Horo Tofi TepionoriuHoro Topapuctsa craB akagaeMik AH YPCP L. [Tigorutiu-
ko (1905-1975) [Krakhmalna & Mikhalevych 2005]. IIpo pois ITigoruriuka y po3BUTKY TepioJIOTid-
HUX JIOCIUKEHB i Horo craryc Biue-npesunenta BTT BinmiueHo y Beix mkepenax 3 Horo 6i6iior-
padii i maykosoro cranky'. HMoro enrysiasm B PO3BUTKY TepioJIorii Ta apxeoJiorii, ajge i 3arajaom
3007t0rii, Bimomuit BciM. Tolt ¢akt, mo BiH OyB Bix movatky crBopeHHs BTT ioro Bine-npesu-
JIEHTOM, HAIITOBXHYB Ha MOIIYKH B CydacHux apxiax PAH Ta apxisi BTT?.

Puc. 1. Komanzaa TepiooriB-eKoJIoriB, M0 IpeIcTa-
BisIa Bigain exororii I3AH ta B mopansmomy sapo
cekmii exonorii YTT Ta nmeneratiB Bix Ykpainu Ha
[epmomy MixxHapOTHOMY TEpiOJIOTIYHOMY KOH-
rpeci (1974), Ha ekcriepuMeHTanbHii 06a3i «Tepem-
kn» 6musbko 1974 p.: O. KopuuHchkuit (acmipaHT),
B. Mexokepin, 1. €EMenbsHOB (B momanbIioMy Kepi-
BHUK cekuii ekonorii YTT), I. Cokyp (xepiBHHK
Bigniny ekonorii), C. 30omoTyxiHa (B MOJAIBIIOMY
cexpetap cekii exoxorii YTT), A. Imenko, C. Mo-
JocTOB (mpemaparop 1 TakcuaepmicT Bimainy) (3
¢oroamsbomy C. 3otoryxiHoi, apxis HHIIM).

Fig. 1. The team of theriologists-ecologists that represented the Department of Ecology of IZAN and later the core of
the Section of Ecology of the UTS and delegates from Ukraine at the first International Theriological Congress
(1974), at the experimental base ‘Teremki’ (ca. 1974): O. Korchynsky (graduate student), V. Mezhzherin,
I. Emelyanov (later the head of the ecology section of UTS), I. Sokur (head of the department), S. Zolotukhina (later
the secretary of the ecology section of UTS), A. Ishchenko, S. Molostov (preparator and taxidermist of the depart-
ment) (from photo album of S. Zototukhina, archive of NMNH of Ukraine).

' B apxiBi L. T'. ITinoruiyka B InctutyTti apxiBoznasctea HBYB HAH Vkpainu (doun 139, onuc 3) B mepestiky pyko-
MMUCIB 1 JOKyMEHTIB € «[IpoTokomu 3acizaHHs MaMOJIOTIYHOT CEKIlil eHTOMOJIOTIYHOrO Bifiny KHiBChKOI CIITBCBKOTO-
croiapcbKoi pociianol cranuii. Pykomnwc. 2 nok. 5 mumHs — 6 cepnas 1930», mio CBiTYUTH MpO Te, IO AOCITIJHUK
OpaB y4acTh B OpraHizarlii TepioJIoriyHUX CTPYKTYp Bij OYATKiB CBO€ET IpodeciitHoi (HayKoBOi) TisTIBHOCTI.

2 3okpeMa, B eJIEKTPOHHIH Bepcii apxiBy https://therio.ru/community/history/
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B ictopuuniit nosinui npo «Tepuonoruueckoe obuectso npu PAH» Bkaszano, 1o iforo (3BicHO,
He «TO npu PAH», a BTT) ctBopeHo y ciuni 1973 p. Ha ycraHOBYOMY 3’13111, 1II0 IPOXOAUB Ha Oio-
norivHoMy QaxynabTeri MY B Mocksi, ne romoBoto obpanu akaa. B. CokonoBa. O4eBUIHO, IO
niAroroBka imuia go ciunst 1973, todto y 1972 p. I Takuii nokyMeHT Oysi0 BUSBICHO: y UEpBHI
1972 p. Isan Iligomniuko Oy cepen iHimiatopis ctBopenHs BTT na IIpe3unii AH CPCP (ue PAH),
o BukiaaeHo B apxiBi PAH (ponx 1961, https://bit.ly/3PGPmfc). ¥ noBiami BkazaHo: «Bcecoros3He
tepiosoriune ToBapuctBo (BTT). 1973-1991 — Bcecoro3He Tepioioriyse ToBapucTBO Mpu AKaje-
mii Hayk CPCP. 3 1992 — Tepionoriune toBapuctBo npu PAH. Bxoauts 1o cknany BignineHHs
3aranbHOi Oioorii 3 1973 p.». I nami: «Iloctanosa [Ipesunii AH CPCP mnpo oprasnizamito Beecoros-
HOTro Tepionorignoro toBapuctBa (BTT) npuiinsara y yepBHi 1972 p., a B ciuni 1973 p. B Mocksi
BinOyBcs YcTtaHoBumid 3'i34. Bin OyB miarorosneHuit OprkoMiTeToM, 0 SKOTO BXOAWIM BHU3HAYHI
BueHi-Tepiosioru: akagemik C. C. llBapm, akamemik AH YPCP 1. I'. Ilizomuiuko, 4ieH-KOPECTIOH-
nent AH Kazaxcekoi PCP O. O. Cayacekuit, ....» [0yB y niepeiniky i O. KopHees].

Haimi OyB Ilepmmii Tepionoriunuii koHrpec [Pidoplichko 1974]. B Iacturyti ApXiBO3HaBCTBA
HBYB HAH VYxpaiau € «®oun Ne 139 mokymenTiB ... akaz. L. I'. [Timomiuka, ne Ommci Ne 5 (Doro-
nokymeHTH) 3a Ne 73—74 € 3anmucu: «73. [ligormiuko L. I'. Ha Mamonoeiunomy cumnosiymi y m. Kuis.
@DOTO3HIMOK. ... 12—15 mororo 1973.», «74. Iligommiuko L. I'. Ha I Mi>kHapoJHOMY TEepiONOTiYHOMY
KoHTpeci y M. MockBa. @OTO3HIMOK. ... 1974» (KypcUB Miif; MpaBAONOAiOHO, 1110 11 TIOMHUJIKA: KOH-
rpec BinOyBcs B Mocksi 612 uepBHsa 1974 p.). Lle miaTBep/uKyrOTh 1 Jep>kaBHI MOIITOBI 3HAKU
(Mapkwu), BUMYIIEH] 3 Iiboro npusoay 22.05.1974 p. IniniatuBy nposectu koHrpec B CPCP nposiBu-
JIM aMEPHKAHCBKI Konery, 30kpeMa P. Toddmann (1929-2010) [Formosov ef al. 2011: 102873.

VY el nepion Big0ysI0CsS YMMalo TEMAaTHYHUX KOH(EpeHIH TepiojJoriyHOro CHpsIMyBaHHS, 3
AKTUBHOIO yJacTIO YKPaTHCBKUX TEPIOJIOTiB, cepell HUX: BCecOr3HUI CHMITO3iyM MO0 CUCTEMATH-
KM Ta IMTOTCHETHKH CCaBIIiB, opraHizoBanmid 3a y4yacti BTT (Mocksa, 1975) [Gaichenko 1975],
Bcecorozna koHdepennisa 3 nmpobiaemu «biojoriuni 3acaanu Ta JOCBiJ MPOTHO3YBaHHS 3MiH YHCEIb-
HOCTI MUCTMBCEKHX TBapuH» (Kipos, 1975) [Samosh 1976], B Kuesi y wepBHi 1977 p. npoBeneHo
Bcecoroznuii ceminap i3 npotiieM (yHkIioHaapHOT Mopgoorii [Berezkin 1977], y ciuni 1978 p. 3a
iHiiatuBoro BTT Ta HU3KM akaleMiYHUX yCTaHOB BinOysacs Bcecoro3Ha Hapaja 100 XIKUX cca-
BuiB (MockBa, MJY) [Pylypchuk 1978], a 3a micsup Tam camo — Jpyruii 3'i31 Beecoro3zHoro tepi-
onorigHoro ToBapuctea AH CPCP (340 nenerariB) [Zolotukhina 1978], y gepsni 1978 p. y bpHo 3a
yuacTi ykpaiHcekoi neneramii mpoiimioB I MixxHaponuuii Tepionoriuauii koHrpec (486 yuacHHKIB,
9 cekniii Ta 21 cnemianbHa Tpyna) [Rogatko & Korotkevich 1979], y rpynni 1980 p. B Caparosi 3a
imimiatuBoto BTT BimOynacst Bxke V Bcecoro3na Hapana moxo rpusyHiB (140 ygacuuki) [Kotliarov
1981], y uepsHi 1981 p. y Ilerpo3aBoaceky BinOymnacs III Beecoro3na HaykoBa KoH(pepeHIis 3 Oio-
Jnorii Ta matonorii XyTpoBux 3BipiB [Kolesov 1981], Toro »x 1981 p. y [Tnosausi (boarapis) 3a yuac-
Ti yKpaiHChKOI jeneramii BigOymacs BcecBiTHS MucIUBChKa BUCTaBka (60 KpaiH-y4acHHILb)
[Shevchenko 1981] Ta Hapama 3 mWTaHb BHBYCHHS BOBKa, mo mpounuia y Tpouxeiimi, IlIBemis
(JI. lleBuenko, 0cob. TOBIL.).

CyTo ykpalHCBKUX TepioNOTiYHMX KOH(epeHwii y nei nepioa Oyio mano. Cepen HUX HPUMIT-
HUM OyB JIMIIE MK «MUCJIHMBCBHKHUX» KOH(epeHil, i 1973 p. BinOymnaca apyra 3 HUX, IPOBEACHA
cuamu YTMP, npote 3a yuacti Akanemii Hayk Ta By3iB. OZHOYACHO 3 TEMOIO «KOPUCHOD» (QayHH
Ha0ynmM HOBOTO PO3BHUTKY IOCIIJUKEHHS 32 TEMOIO «OOPOTHOMCTHKM», y T.4. 3 PO3POOKOI0 3aXOiB
I0JI0 3aXHCTy BPOXKAKO Ta MOJEJIeH AMHAMIKK MOMyJsIii rpusyHiB [Sokur 1972; Emelyanov et al.
1978]. Toni x 3’sBUiaca # anpTepHaTHBHA ines — Yepsona xkuura YPCP, mepmmii BUIycK SKoOi
BuimoB 1980 poky 3a HallaKTHBHINIOI y4acTi TepionoriB [Abelentsev et al. 1980]. Tepionorn Ykpa-
{Hu mismu B pamkax BTT, monpu Te, 1o iHII ToBapucTBa AaBHO HaOynau camocTiiHOCTi, 1 1981 p. B

3 Ictopis us Buknanena Tak: «Ha nouarky 1970-x pokis Po6ept XoddmanH cToss 6l BUTOKIB OpraHisawii nepuo-
ro MixHapoaHOTO Tepiosoridnoro koHrpecy (MockBa 1974). Bin po3ywmiB, mo0 cratu AiHCHO MiKHapOJHUM, KOH-
rpec NOBHHEH 000B's13K0BO BKIo4aTH Tepionoris 3 CPCP Tta iHmmx kpail cxigHoro Gioky. Aje MOKH icHye “3anizHa
3aBica”, y4acTb paJsIHCHKUX TEPiOJIOTiB MOXKIIMBA JIHIIIE, SIKIO KOHTpec Oyae MPOXOIUTH 3 IXHBOTO OOKY...» [Formo-
sov et al. 2011: 1028].» Konu novanacs 1s akTuBHICTh X0o(hdMaHHA, — HEBIZIOMO; HOTO MOT3JIKH 1 CHiNbHI MyOJTiKa-
wii 3 pagsHCEKUME 30050raMu (rpyna M. BopoHIioBa) 111010 FeHEeTHKH cCaBLiB cTOCYIOThCs 1972—-1984 pp.
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Kuesi BinOynucs 11 3131 YkpaiHCBKOro €HTOMOJIOTIYHOTO TOBapucTBa, [X koH(epeHis YKpaiHCh-
KOTO peclyONiKaHCBKOIO HayKOBOT'O TOBapUCTBa HapasuroioriB Ta I 3131 mopdonorie Ykpainu
(xponiku B BUNycKy 1 «BicHuka 30050rii» 3a 1981 p.).

Y Ttomy x 1981 poui B Kuepi Ha 6a3i Bigginy naneonrosnorii HHIIM (Ha Toit wac — Bimin ma-
neosoonorii I3AH) ta 3a y4acti Bimomoro tepionora I. 'pomoBa BinOynacs koHdpepeHiis (BOPKIION)
MIKpOIIaJIeOTEPIONIOTiB TOBAPUCTBA 3 OTJISIOM MaJICOHTOJIOTIYHUX KOJIEKIiH Ta JAUCKYCi€l0; OCHOB-
HuM ii opranizaropom 0yB B. Tonauescekuii (JI. Pekosenp, 0co6. moBif.).

1982-1991 (odopMiieHHs ii AisabHICTL YKpaiHcbkoro Bigaiienns BTT)

IIpotsirom 1970-X pokiB TepioJOTiYHE TOBAPUCTBO CYTTEBO PO3BUHYJIO B YKpaiHi CBOIO Iisib-
HICTh 1 (aKTHYHO JOCATIO KPUTHIHOT MacH 3a YHCENBHICTIO 1 perioHaJIbHOT CrieI(iKH Y HAITPsIMKaxX
JOCIipKeHb, o0u BUOKpemuTucs 3 BTT, ToMy Take BHOKpeMJICHHS OYJO IJTKOM IPUPOIHUM.
1982 pik — pik IHCTUTYaJIi3allii TepiOJOTIYHOTO TOBAPUCTBA B YKpaiHi, OCKIJIBKH ITICISI YEPrOBOTO
Bcecoro3Horo 3’i3ny BTT Oyio BHpIIIEHO CTBOPIOBATH «PETiOHATBbHI BIIUIUICHHS, IEPIIUM 3 SKHX
ctano Ykpainceke Bimiinenus BTT (VB BTT). Moro 3amouaTkyBaHHS ONMCAHO B XPOHiKabHii
ctarri 1. Poratko «IIpo opranizariro YkpaiHChKOTO BiIIUICHHS BCcecor3HOro TepiooriyHoro ToBa-
puctBa» (poc.) [Rogatko 1982]. YcranoBui 360pu mpokiinin B Akaaemii 2 6epe3ns 1982 p., ne Oymo
HNPUNRHATO HU3KY OpTraHi3allifHUX pillleHb, 3 IMITAlli€l0 CTPYKTYpH  pillleHb iHIINX 3HAYHUX (Qopy-
MiB. VY 3BiTi, 30KpeMa, BKa3aHO (HaBEJICHO CKOPOYEHO):

«3 uacy yrBopeHHs BeecorozHoro Tepionorignoro ToBapuctsa [BTT] npu AH CPCP BinOymnocs
Tpu Beecorosnux 3'13au. Ha I 3'i311 Oynu npucytHi 220 tepiosnoris, Ha II — 340, Ha Il B noTouHOMy
potri KitbkicTh gomnoinavip nepesuimia 700. ... B YkpaiHi KinbKicTh (axiBIiB, B Till U 1HIIINA Mipi
3aifHATUX B 0obmjacti Tepiojorii, nepeBuirye 200 oci6. 3 METOK MOAANBIIOTO PO3BUTKY Ta MiIBH-
IeHHS eeKTUBHOCTI KOOpAUHAI] B peciyOJIili HayKOBUX JOCIiIKE€Hb B 00JIaCTi TepioJorii, aKTu-
Bi3allii BUJABHUYOT isUIPHOCTI, TIOMYJIAPHU3AIlii Ta MPOIaraH i HAYKOBUX 1 MPAKTHYHUX JOCATHEHb Y
BHBUEHHI CCaBIIiB, MOJIMIICHHS OXOPOHH 1 PalliOHAILHOTO BHKOPHCTAHHS TBApUHHOTO CBITY, ..., a
Takox 3 ormany Ha pexomenaanii 11 3'i3ny BTT, Ipesunis AH YPCP nocraHoBmIIa CTBOPUTH NIPH
Bigninenni 3arainpnoi 6iosorii AH YPCP Ykpainceke Bimminenns BTT».

«2 6epesns 1982 poky Ha 6a3i [nctutyTy 300570111 iM. [. I. [lImanerayzena AH YPCP BinOymucs
ycranoBdi 30opu YB BTT. Ha Hux npucytHi Tepiosioru [...] 3 JIHIIponeTpoBchkoi, XapKiBChKOI,
3amopi3pkoi, JIbBiBCHKOi, KpuMcbkoi Ta iHmmx obmacrteif. Jlemeratn obpamu Pany BimmineHHs Ta
peBisiifHy Komiciro. Pana Bigninenns [meperpynosano]: 3 AH YPCP — I'. Arapkos (Kui); B. T'aii-
yenko (KuiB); I. €menssnoB (Kuie); M. KoBryn (KuiB); C. Mansiit (KuiB); 1. Poratko (Kwui);
L. Coxyp (KuiB); B. Tomauescrkuii (Kuie); Mimnicrocn — C. bonmenkos (Kuis); MO3 — A. Bpy-
cunnoBcbkuil (Cimdepomnons); K. TarapunoB (JIsBiB); MinBy3 — A. I'yOkin (duinpo); 1. ['ypcekuii
(Opmeca); O. Kopueer (KuiB); B. Mexokepin (KuiB); C. Camapcekuii (Uepkacn); 1. Typsaun (Yxro-
pon); Mincinerocn — O. Canrancekuit (KuiB). [...]. ['omoBoro Ilpe3unii Pagu BigmineHHst oOpano
B. TomaueBcrkoro, ioro 3actynauku — [. €EMmenbsaoB Ta M. KoBTyH, wienn npesumii — A. ['yOkiH,
B. Mexcokepin, O. Kopaees, 1. Cokyp; Buenuit cexkperap — I. Poratko, ckapOuuk — H. ®inimayxk.
Pana BignineHHs 3aTBepaniia miaH poOOTH |...] 1 Taki [Tpu] cekwii: exornorii (ronosa I. €menpsaHOB);
Mopdorrorii (rooBa M. KoBTyHn); maneo3oomorii Ta cucreMaTuk (rojoBa B. TomaueBchkuii)y».

Byna po3pobiena Hu3ka aTpUOYTUKU — IEYaTKA, WICHCHKI BHECKH, TUIAHH POOOTH CEKIIii,
nidurer npo YB BTT, nnanyBanucs perioHanbHI BiIIUIeHHs (YepKachKe, TbBIBCHKE, THITPOIETPOB-
CBKE); TOBAPUCTBO aKTUBHO JiSUI0 ¥ PO3BHBAJIOCS.

et mepion mistiprocTi YTT BusiBHBCS omHuM 3 HaimponyktuBHImmuX. Cteopenas YB BTT no-
3BOJIMJIO CKOHIICHTPYBATHUCSI Ha PETiOHATBHUX 3a/adax i KoopauHarii pobit B Ykpaini. Po3BuTok
JOCITI/PKEHb MIMIOB 3 MEPEeBAKHOIO YBArow A0 OUKOi (ayHu, 3 (OpMyBaHHSIM TPHOX KIIOYOBHX Ha-
MpsSMKiB, KypaTtopamu sSkux Oymu BimmoBimHi Bigginmm I3AH. Ilaneorepionoru 3ocepeaiumi cBoi 3y-
CHJUISA MEpeBa’KHO Ha EKCHEeTUIifxX 1 MoHorpadisx, Mopdomorn — Ha Jeranizanii MopdosoriaHux
JOCHiPKEHb Ta (popMyBaHHI MIKOJIM MOP(OJIOTiB, MHUCIMBCTBO3HABIII — HA BHBYCHHI MOIMYJISIIN
MHCJTHBCBHKHX 3BIPiB, €KOJIOTH — BHUBYCHHI MOMYJISLIA JPIOHUX CCABIIIB.
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Ille omHUM BayKJIMBHM HampsIMKOM, He 0()OPMIIEHHM SIK CEKIisl, CTaB IIUKJ PErioHAIbHUX JI0C-
JIJUKEHb 1 MiATOTOBKA BiIMOBIIHUX pEeriOHaJIbHUX OIVIANIB ()ayHH Ta €KOJIOTii OKpeMHX TIpyIH, L0
HalakTuBHiIIe nipoBoawiocs y mkoiax I. Cokypa (Kuis), C. Camapcekoro (Uepkacu), K. TaTapu-
HoBa (JIbBiB) Ta iH. ChopMyBanncs ¥ TOBOJII ABTOHOMHI IIEHTPH, IO CYTi IIKOJIH, Cepesl SIKUX Haii-
OinpLI MpUMITHUME cTanu AckaHis-HoBa, kadenpu 300morii Ta 30om0riuni My3sei KuiBcskoro, One-
CbKOTO, JIBBIBCHKOTO, YKIOPOJCHKOTO Ta JIHIPOIETPOBCHKOTO YHIBEPCHUTETIB.

BusnauHOO TIOJTi€F0, KOJU HAa MIKHAPOJHOMY PiBHI YKPaiHCBKI TEpioJIOTH MPEICTABIISIIA BJIac-
HY TEpioJIOTIYHY criJibHOTY, cTaB Il MixkHapomHu#t Tepionoriuauii konrpec [Rogatko 1983], sxwmii
npoxoauB 15-20 cepmas 1982 p. B Xenbcinki i 3i106paB 740 TepiosoriB 3 53 kpaiH, 30Kpema i
46 ¢daxisuis 3 CPCP. B iforo pamkax BinOynacs HU3Ka CUMIIO3iyMiB, cepell SKUX 5 MiKHapoaHWUIA
CUMIIO31yM IIIOJI0 BOBKA, HapaJH («pobodi 3ycTpidi») M010 XeMOPEIIEIIii Ta 010 3BYKOBOi KOMY-
HiKamii ccaBuiB, [lepmmii Mb>KHapOIHHMIA CUMIIO31yM IIOJI0 KOMaXOiIHHUX CCaBIIiB, 3aCiJlaHHS 3a Te-
MO0 «MOpCBKI ccaBlli Ta JTI0IUHay» Ta Oarato inmmx [Rogatko 1983].

VY ueit nepiog 1 B Ykpaini BinOynaca HU3Ka 3HAKOBUX KOH(EPEHIIiN 3 BUAAHHSAM BiANOBIIHUX
30ipHUKIB HAYKOBHX Ipallb. 3 MO/l MOXKHA Big3HAUUTH 3acigaHHa Panu Bimminenns 21.12.1983 B
I3AH. OnHuM 3 Tepiiux cTaB «po3MUpPeHUui IeHyM YKpaiHcbkoro Bianiaenas BT Ty, mo BinOyscs
B Uepkacax BecHoro 1984 p. (roctunno npuiiMaB ycix C. Camapcbkuii) Ha TeMy «BHBYeHHS Tepio-
(hayHu peciryOutiky, i paljioHaabsHEe BUKOPHUCTAHHS 1 0XOpOoHa». JloKIIagHillIe Ipo IUICHYM € B OTJISIi
M. I'aBpumoka 3 koi1. (Gavryliuk et al. 2015). 3a #ioro MaTepiazamMu BIOPSIKOBAHO 30ipHUK HAYKO-
BHX TIpallb, BUufanuid y «Haykogiit gymiri» 1988 p. ming Ha3Bowo «H3yuennocms mepuoghayuvt Yrpa-
UMbl €€ PayUuoHAIbHOEe UCNONb308AHUE U OXpAaHay. 3araJioM y 30ipHUKY IpeacTaBieHo 18 marepia-
JIiB BiJ IPOBITHUX JOCTITHULBKUX Ipym (38 (axiBuiB), mepeBaxHo y GopMmarti MiCyMKOBUX cTaTeit
32 OKPEeMHMH HaNPSMKaMH JOCTiKeHb (noknaaHime: [Zagorodniuk 2015a]).

[le oanieto Baromoro crupaBorw YB BTT crano npoeenenns B motomy 1985 p. B I3AH (KwuiB)
[I’sitoro Bcecoro3noro cemiHapy 3 MHTaHb BUBYCHHS KaKaHiB. 3a mMaTepiajaMu i€l KOH(pepeHLil
BIOPSAAKOBAHO 301pHUK mpaib «Pykokpum (MopdoJIoris, eKoJIoris, €X0JI0Kallis, mapa3uTH, 0X0po-
Ha)», BUaaHui 3a pen. B. TomaueBchkoro Ta M. KoBryHa y BunaBHunTBi «HaykoBa mymkay [Bats...
1988]. ¥V upomy BuaaHHi BMinieHo 50 mpailb MPOBIAHUX XipOMTEPOJIOTiB PI3HUX KpaiH 31 CKIamy
tonimHkoro Pagsacekoro Coro3y, BKIIIOYAIOUH i Mpalli YKpaiHCPKUX HaYKOBIIIB.

YKPAMHCKOE
OTAEAEHME
BCECOIO3HOTO
TEPHOAOTMYECKOTO
OBLIECTBA
AH CCCP

Puc. 2. INepmmit midmer npo Ykpainceke Bigainenns BTT, Bumannit 1988 p. B Yikroponi (aBropm: I. Poratko Ta
A.T'Bo3nax) [3a: Zagorodniuk 2015a]. IIpaBopyd — yuacuuku Ilnerymy YB BTT 1984 p. y Uepkacax: AHaromiit
Bouox, [4 Hesin.], Muxaitno Pynumus, Heonina ®inimuyk, Muxaiino KoeryH, Ceitnana 3onotyxina, FOmiit Kpouxo,
Bornan Boxnap, Irop €menbsHoB (3 poroansbomy C. 3oToTyxiHoi, apxis HHIIM).

Fig. 2. The first flyer of the Ukrainian Branch of the All-Union Theriological Society published in 1988 in Uzhhorod
(authored by I. Rogatko and A. Gvozdak) [after: Zagorodniuk 2015a]. Right: participants of the 1984 Plenum of the
Theriological Society in Cherkasy: Anatoliy Volokh, [4 non-members], Mykhailo Rudyshyn, Neonila Filipchuk,
Mykhailo Kovtun, Svitlana Zolotukhina, Yuliy Krochko, Bohdan Bodnar, Igor Emelyanov (from the photo album of
S. Zolotukhina, archive of NMNH of Ukraine).
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Sk 1 paninre, ykpaiHChKI jenerarii i generatd Opaiu y4acTh Y TOTOYHUX MIKHAPOIHUX TEPio-
noriunux koHrpecax (MTK), mo npoiimnu micist III 3yctpiui 1982 poky y Xenscinki, — IV B En-
MoHTOHi (1985) Ta V B Pumi (1989). Bocenu 1989 p. (27-30 BepecHs) B Kuegi (y omHoMYy 3 caHATO-
piiB y Ilymi-Boauni) npoiimos [Inenym BTT 3 nonosiasmMu sk rocnonapis, Tak i FOCTEH.

3’ABISAIOTHCS B IIeH Mepioj] 1 mporpaMHi cTarTi Ta MOHOrpadii, SK, HAMPUKIal, «ACHEKTH CYy-
YaCHOI €KOJIOTiI Ta OCHOBHI HaNPsIMKM PO3BUTKY €KOJIOTI ccaBLiB B YkpaiHi» (poc.) [Mezhzherin et
al. 1985], «Mikpotepiodayna JlecHsaHcbKo-I1oHITPOBCHKOrO Mi3HBOTO mManeonity» (poc.) [Reko-
vets 1985] ta «ParioHanpHe BeICHHS MHCIHBCHKOTO TocmoaapcTBa» [Rudyshyn et al. 1987] tomro.
Oco0ymBy KOH(EpeHIiHY 1 opraHizalliiiHy B IIIOMY aKTHBHICTh ITpoBena cekilis exosorii YB BTT
(xepiBauK I. €menbsaHoB, cekpetap C. 3omoTyxiHa), B poOOTi AKOi OpaB akTUBHY y4acTh i aBTOp,
OJTHUM 3 HAWTIOTYKHIIIHUX TTpoMoTopiB BUCcTymuB O. Muxanesud. Cusiamu I1i€l CeKIlii, monpu mova-
TKHM €KOHOMIYHOI CKPYTH B KpaiHi, 0yJI0 IPOBEACHO TPH HAPAIH i3 3alIydeHHAM 0araThox (axiBIliB 3
PI3HUX KYTOUYKIB KpaiHM Ta 3apyOixxs: «XoM sikoBi ¢ayHu Ykpainm» (1987), «/luHamika nomyms-
i ccasiiB» (1990), «CTpyKkTypHO-(QYHKITIOHATBHE T4 BHJIOBE Pi3HOMAHITTS CCaBIiB B €KOCHCTE-
Max» (4-7.02.1992). Bci Bonu BinOynucs B Kuesi, Ha 6a3i I3AH, npote 3 po60TOI0 OKpeMHX Ceciid B
Pi3HHX IHIIMX TOUKaX, 30KkpeMa B peciryouikaHchbkiit CEC 1 Ha 6a3i IBAH «TepeMkny».

Bci marepianu nux ceminapiB Oynmu BropsakoBaHi sk npenpuaTH [3AH ta VB BTT i Bunani
cepisaMu Oporryp. MaTepianu nepiuoi 3ycTpivi BuaaHo cepiero 3 10 Oporryp, mo Brirodanu 27 cra-
Teil 3aranbHUM 0o0csiroM 176 ctopinok. Marepianu 1990 p. Manu 3aransHuit oocsr cepii — 344 cro-
pinku Ta 31 crarts; Matepianm 1992 p. — 6 npenpuHTIB 3araibHUM 00csaToM 15 crateit Ta 312 cro-
piHok [Zagorodniuk 2015a]. 3aramom npotsarom 1987-2004 pp. mix erior0 YKpaiHChKOTO BiIiIeH-
HSl TOBAapUCTBA BHUAaHO 12 MoHorpadiil Ta 30ipHHKIB HayKOBUX Ipallb, BKJIIOYHO 3 KiJIbKOMa IIEp-
IIMMH TeMaTHYHUMH BUyckamu [Ipars TepionorigHol mKoIIH.

Cepen MoHOTrpadiii IbOTo MEepiofy BaXKIMBO BIAMITUTH KHUTY B. MexokepiHa 3 Horo y4HsaMu
I. €EmenpsHOBEM Ta O. MuxaneBudeM «KOMITJIEKCHI TIAX0U Y BUBYCHHI MOMYJISIINA APIOHUX ccaB-
miB» (poc.), Bumany 1991 p. min pen. akaa. B. bonpmakoBa Ta min erimoro YB BTT B «Haykosiid
aymiti» [Mezhzherin et al. 1991] ta monorpadiro O. KopotkeBuu «Ictopis ¢popmyBaHHS TimapioHo-
Boi (paynu Cxigaoi €Bponm» (poc.), BuaaHy mix pea. B. TomadeBcbkoro Tam camMo TpboMa pOKaMu
panimre [Korotkevich 1988]. Ha mouatky 1990 p. (26.01.1990). uepes IIpesuniro AH Gyro 3asBiieHO
po miAroToBKy Ha 1992 p. 36ipHuKa HaykoBHX mpanb «CcaBui Ykpainu (dayna, exonoris, Mmopdo-
sorist)», ynopsigauk 1. Poratko, pen. B. TonmaueBchkuii. 30ipHUK TOTYBaBCS JOBrO i BUHIIIOB JIHMIIE
1993 p. [Topachevsky 1993]. ¥ mHpomy BMinieHo 17 mpaipb ykpaiHCbKUX HAayKOBIIiB. Ha 1ieii Ha yac-
TKOBO HACTYIHHMIA TIepiol npunaaae BugaHHs cepii Monorpadiii B. TonaueBcbkoro ta O. CKopuk y
BUJaBHUITBI «HaykoBa gyMKay» Mpo iCTOPirO Ta €BOJIOI0 APIOHUX CCABIliB B Mi3HHOMY HEOTEHi Ta
reticToneHi Ykpainu [ormsan qus.: Zagorodniuk 2015a; Rekovets 2022].

IcayBanns YB BTT sk cki1afioBoi Bcecoro3HOTo 00’ elHaHHsI, X04a i 1Mo cyTi (OopMaIbHOTO Bij
[0YaTKy BHOKPEMIIEHHS 3 HHOro y 1982 p., modirano KiHis pa3oM 3 HAOIMKEHHSIM HE3aJeKHOCTI
VYkpaiHu BiJ pajsHCHKOI iMmepii Ta ii «IeMOKPAaTUYHOrO IEHTPATi3My». Pa3oM 3 OroJonieHHIM
He3aJIeKHOCTI YKpaiHu 1 AkaseMii HayK TOBapUCTBO TaK caMo HabyJI0 CaMOCTIHOCTI.

1992-2001 (3;1amMu HA MeXKi THCAYOJITD)

IomynspHa TorovyacHa Ha3Ba KOH(EPEHIH 1 BUAAHB MPO [IIOCH| «HA 37IaMi THCSYOITE Maa
peanbHI MiCTAaBH 3acBiqdyBaTd 3MiHH. 3MiH BinOyBanocs mayxe Oarato. [lo-mepmie, Bigkpuincs
MO>KJIMBOCTI ITOPIBHIOBATH BJIACHI MaTepialy 3 MaTepiajlaMy 3 iHIIMX KpaiH, 10 TOrO 30BCiM HEIO-
crynmaumu. [lo-nmpyre, 3’sBuUacs €JIEKTPOHHA MMOIITA 1 CYTTEBO 3POCIHA MOXKIUBOCTI KOMYHIKAIIIH.
[Mo-Tpere, koM 10TEpH3aLis 3abe3neyria 30epiraHas 1 po3MHOKEHHS iHpopMaIii Ta ii craTucTHd-
HY 00pOOKy, 3HAYHO CIPOCTUIIOCS pelaryBaHHsl TEKCTiB 1 300paxkeHb. [lo-ueTBepTe, 3HUKIIM CHH/I-
pOMH «cTapiiux OpatiB» i MOTpeOM y3roJpKyBaTH iliei Ta iHIIIaTHBH, IO JTO3BOJISUIO BUPBATHUCS B
HOBI OpraHi3aIiifHi npoctopu (HAHOUTBIINHA 3 HUX — CHCTeMa IIKLJI, BiJOMa SIK CHCTEMa «HETBOPKIB
Ta BOPKILOMIBY», TOOTO pobounx Mepex i podounx 3ycTpiueit). Ilo-m’site, 3°sBuiics inei peer review
SK B pEIEH3yBaHHI, TaK i OOTOBOPEHHSIX PE3yJbTATiB, 00 €KTHBi3amlis IOCHIIIKCHb (KIaIUCTHKA,
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TeHETHKa, CTATUCTHKA TOIIO) CIPOBOKYBaJIa 3HUKHEHHS CTAaTyCy aBTOPUTETIB, SKMMU TEIep MOINIU
OyTH He TUIBKM aKaJeMiKd, aje i acmipaHTu. | HalroJOBHIIIE — BIJKPUINCA KOPAOHU 1 3HUKIN
«TOJIOBIIIT W», HAyKa BHHUIIUIA Y HEOOXIHI Ti TPOCTOPH 1 BOJILHOCTI.

e 3a 10 pokiB pimreHHsM 3acimanus [Ipesunii # paqu YB BTT Bocenu 1991 p. ToBapucTtBO
PEOPTaHi30BaHO 3 BUIIUICHHS y caMOCTiliHe YKpaiHchke Tepiosioriuae ToBapuctBo (YTT) 1 3 mouar-
Ky 1992 p. 3amo4aTtkoBaHO HOro poOOTy B LIbOMY HOBOMY cTaryci. Tozi x OyJo 3ampornoHOBaHO
OpraHizyBaTH JIBi HOBI CEKILIl — CEeKIifo MeAN4HOI Tepioiorii (de facto BoHa icHyBaja 3 4acy cemi-
Hapy 1990 poky) Ta Tepiomkoay — HaNpsIMOK, ITOB’ SI3aHUH 13 JOCTIKSHHSIMH B TIPUPOAL (HaITO B
MEpEeXi 3aloBiTHUX TEPUTOPIH Ta OlocTaHIlii) Ta 0OMIHOM JOCBimOM TepionoriB. Ilel HOBUE Ha-
IpsMOK, iHimiioBanuit 1993 p. aBTopoM cnineHO 3 O. ®@enopuenkoM Ta O. Kucentokom, oTpuMan
MOTPifiHYy MATPUMKY BimmoBimauM critbHUM jnuctoM Bim YB BTT (B. TonaueBchkwii), Komicii
HAHY mono 3anoBigaukiB (I. AkiMoB) Ta YmpaBiiHHS 3amoBigHOI cripaBu MiHnpupoan YKpaiHu
(M. Crenenko). Tepiomkomna crana OCHOBHOIO (GOPMOI0 HisTbHOCTI TepiolorivHOro TOBapUCTBa, B ii
Mexax CPOpPMYBAIOCS JIEKiJIbKa HOBUX TPYII, SIKIi CKOPO BHPOCIH B OKpeMi TBOpYi 00’€IHAHHS i
HAIPSIMKH JTOCIIKEHb — TPYITU 3 MOHITOPHUHTY Ka)KaHiB, BEJTMKUX XIKUX, TPIOHUX CCaBIlIB, M-
YHOT Tepi0JIOTii, BHOPSIKYBaHHS HAyKOBOI TEPMIHOJIOTI] f HOMEHKIIATYpH Ta iH.

Po3BuTOK 1 Audepenmiamnis cTpyKTypH TOBapUCTBA MPH3BEIN W J0 MOJAIBIINX BiIIICHTPOBUX
TEHJICHIIIH, 1HII[iaTOpaMu AKUX BUCTYIWIN XapKiBChKi Kosierd (Ha 4yoni 3 B. Tokapcbkoro), siki 6yu-
3pKk0 1992-1994 p. opranizyBamu XapKiBCbKE TepioJOTidHE TOBApUCTBO, JISUIBHICTH SIKOTO TaK 1
3aNuInmiIacs 3araakoro. HaitiMoBipHime, mie Oyna HeypsaoBa OpraHizamis UIsd peami3aliii OKpeMHux
HAYKOBO-TIPHKJIQTHUX IPOEKTIiB. 3arajioM k€ BCE PO3BUBAIIOCS BHBAXKEHO.

OJHMM 3 TPUMITHUX HaNpsSMKIB CTajla BUAaBHHYA JiSUTBHICTH 3 MO3HAUCHHSAM BHJIaHbL K YB
BTT. 3Ha4H010 MIpOIO IIEOMY CHPHSB 1 cTaTyc rojioBu ToBapuctea — B. O. TomayeBcbkoro (1930—
2004), sxuii 6ys i akanemikoM HAHY, i mupextopom Inctutyty 30o0morii HAHY. Cepen Takux
BHJIaHb — IepeyciM cepis MOoHorpadiit 3 Bimainy, kepoBaHoro B. TomaueBchkuMm, k-0T «JIpiOHI
ccaBIi aHTpornoreHy miBaHa CxigHoi €Bpornn» [Rekovets 1994], «l'imapioHoBa dayna laBHBOTO
Meotuca IliBuiunoro IIpudyopHomop’s» [Krakhmalna 1996] ta inmi (ormsa nuB.: [Zagorodniuk
2015]). BaxximBoro Bixoro crana i MoHorpadis 1. €menpaHoBa «Pi3HOMaHITTS i Horo ponb y (GyHK-
MIOHAJIBHIHM CTIMKOCTI Ta eBONIOIIiTl ekocucTem» (poc.) [Emelyanov 1999]. bynu i Benmuki miacyMKo-
Bi CTaTTi, MosiBa SIKUX Oylla BU3HAYHOIO MOJI€I0, SK-OT «bio30HaIbHA MIKPOTEpIONOriyHa CXeMa
HeoreHy niBHIYHOT yacTiHu CxigHoro Ilapatetucy» [Topachevsky et al. 1998], ocHOBY siK01 cKiaiu
MaTepiajy Ta JIaHl MajeoTepioIOTIYHOr0 OOTPYHTYBAHHS MOCHTIIOBHOCTI PO3BUTKY (hayHICTHUHUX
acolialiii B yaci HeoreHy i MIeHCTOIEHY.

VY meit mepiox BUAIIIA HA3KA OTJISIAIB (hayHH, poTe Oe3 BkaziBku YTT B Ham3aromoBky, cepen
HUX TiApYYHHK «MwucimBcTBo3HaBCTBO» [Bondarenko et al. 1993], «Tepiodayna Kapmarcekoro
6iocteproro 3anoigHukay [Zagorodniuk et al. 1996], «baiibak Ta iHmi Buau poxy O6abdaka» [To-
karsky 1997]*, metoguunuii noci6buuk «Tepionoris» [Zagorodniuk 1998], 36ipauk «Kinb IIpxea-
JILCBKOTO: TIPoOJIeMH 30€peKeHHS Ta TIOBEPHEHHS B mpupoay» [Akimov 1999], «biopizHoMaHITTS
Kpumy. Ccasui: icTopisi, cTal, 0XOpoHa, nepcnektusmy [Dulitskiy 2001].

Tomi >x HaOyM PO3KBITY 1 MIOPIUHI TEPiONOTIYHI MIKOJIHM-CEMiHapH, 3 AkuX mkoaa 2000 poky B
JlyrancekoMy mpupoaHoMy 3amoBinHUKyY (TpaBeHb 2000 p.) 3i0pana monax 100 oci0, a ii mpami «3a-
WHSTHY IJIHH TOM OJHOTO 3 YHIBEpCUTETCHKHX BHIaHb (BicHuk Jlyrancekoro memaroriaHoro yHi-
BepcuTety, BHIL 45, 256 ¢.) 3i BcTynmHOIO crarreio «Tepiomorist B Ykpaini 2001», sxa daktudHo
Oyra i BIacHOIO Ha3BOIO IbOTO BUIyCKy BicHuka [Zagorodniuk 2002].

Ile oaHier0 MPUMITHOIO BiXOIO CTalo BUIAHHS OroneteHto Novitates Theriologicae, 3anodaTKo-
BaHoro 2000 poky sSK maifjyKecT TEpioJOTiYHMX HOBHH, NEpIIe YMCiIo Majo Ha3By «Kpok y HOBe
CTOJIITTS». broseTeHp icHyBaB y OBOX Bepcisix: 1) eKcpec-Bepcis, sika po3cuiianacs siK JaimKecT
mofiit Ta (ab0) po3maTKoOBI MaTepiany M0 BiaHOBiAHOI mopidHoi Tepiommkonu abo iHIIOro ceMiHapy
(Hamp. ceMiHap 3 BUKOPUCTaHHS yJIbTPAa3BYKOBHX JIETEKTOPIB Y BHBUCHHI Ka)KaHIB), 2) pO3IINPEHA
BEpCis 3 BMIIIEHHSIM BiAMOBIAHUX CTaTel Ta MiACYMKOBHX OTJsAAiB. OCTaHHS, BPEIITi, B MOAAJIbIIO-

4V BujanHi nozHaueHo «M31aTenbcTBO XapbKOBCKOTO TEPHOJIOTHYECKOTO OOIECTBAY.
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My 1 cTaja OCHOBHOIO Bepcieto N7, 1 Ha CbOTOJHI BUJAHO Bxe 14 BUIYCKiB, y T.4. y HEpIIHA PiK
OyJlo 3amoYaTKOBAHO 0/Ipa3y 7 OIOJNIETEHIB, MiArOTOBKAa (DiHANIEHUX BEPCI SAKUX PO3TATIIACS HA IO-
Jansii ciM pokiB [Zagorodniuk 2003, 2017].

VY 11eii mepioa po3novyaro BHIAHHS cepii HaykoBUX 30ipHUKIB «IIparti TepionoriqHol mKomm»,
SIKi OyJIM TEeMAaTHYHHMH 1 JIy)Ke CKOpO CTaid OCHOBHUM BHiaHHsM Y TT. Ilepmmii 3 HUX BUHIIOB
1998 poky i cTaB OIVISAOM MOTOYHUX 300YTKIB B rajly3i BUBUEHHS KaXKaHiB, KU OyJI0 BIOPSIKO-
BaHO 3 HAaroJu MpUeNHAHHA YKpaiHu 10 Yroau 1o 30epexeHHs kaxaHiB B €Bporni (EUROBATS).
Lle Bumanus Oyio nmpe3eHToBaHe Ha S5-I Tepiosoriynii mkom Ha biocTaHIii XapKiBChKOTO yHIBEp-
cutery «["alimapn». Bumanss Oyio miarotoBieHo y cmiBrpani 3 Minnpupoau Ykpainu Ta EkorneHT-
poM «/lenpTay, Horo Ha3Ba — «EBponelicbka Hid kaxaHiB '98 B YkpaiHi», B HbOMY BMIIIEHO
26 TIOB1IOMJIEHbB, 3TPYIIOBAHUX Y 6 PO3MALIIB, Cepell HUX — OIJIAJ ICTOPii TOCIiKEHHS KakKaHIB B
Vkpaini [Kovtun & Krochko 1998] ta ormsa akimiit YKpaiHCBKOTO XipONTEPOJIOTIYHOTO IEHTPY
[Zagorodniuk et al. 1998], 1110 € Ba)JINBUM BHECKOM B OIIUC iCTOPii TepioJorii B YKpaiHi.

3rooM BUHILIO 1€ JIBA CYTO XipONTEPOJIOTiuHi BUIYCKH TepiooriYHOTo OrOJIeTeHI0 — OJIUH
3 MaTepiaslaMu IpoBejeHoi Hamu B PaxoBi koHpepenii «Kaxxanu Kapnatcekoro periony» (Bui. 3),
JOpyrui — 3 aHai30M MIrpanifHoro craHy KaxaHiB B YKpaiHi (BUIL. 6), B OCTAHHbOMY € W OIJISILy
icTopii kuTbItoBaHHA KaxaHniB [Godlevska 2001].

VY 1i pokw, y 3B’S3Ky 3 MOMITHAUMH 3MiHAMH B TAKCOHOMIT CCaBIIiB 1 BIOPAAKYBaHHI YKpaiHCHKOT
HOMEHKJIATYpPH BHIAHO JEKiJIbka BU3HAYHMKIB, BCi mig erimoro YTT, 3okpema «IloiboBuii BH3HAY-
HUK Ka)XaHIB MiJ3eMHUX MOopoxHUH CximHol €Bponu» [Zagorodniuk et al. 1999], «IlonboBuii BU-
3HAYHUK ApiOHUX ccaBliB YkpaiHn» [Zagorodniuk 2001], Busnaunuk «Kaxanu Kapmat» [Wotoszyn
& Bashta 2001]. BaxymBoro moi€ero ctaio i npoaopxeHHs [Ipamp mkonn y ¢popmari T0BiIKOBOTO
3BeneHHs «CcaBii YKpaiHH ImiJi 0XOpoHOK bepHchkol koHBeHMiD» [Mammals... 1999]. Buiinuia 3
npyky MmoHorpagis «Kpamuactuit xospax IliBHiuHO-3axigHoro Ilpuuopromop's» (poc.) [Lobkov
1999]. 3a migcyMKaMu IIbOTO Mepioy BIOPSIKOBaHO «[TOKaKYKMK TepioJIOTIYHOI JIiTepaTypH, omyo-
nikoBaHoi B Ykpaini, Momgosi, [Ipugaictpos'i y 1991-2001 pokax» [Lobkov & Sycheva 2002]°.

OcHoBHOIO (hOpMOIO KOH(EPEHIIIHHOT aKTUBHOCTI TOBAPHCTBA B IIeH 1 HACTYITHHH MEPiOIN CTa-
JIA TOPIYHI TePIOMIKOIH (IIKOJIU-CEMIHAPH ), IO MPOBOAMIIUCS Ha 0a3i OJHOTO 31 3aNOBIIHUKIB ab0
onHiel 3 OloctaHmii. Orsa Takux MOJiN BMimEHO y AoBiAi «Tepionoriyai mkonu Ta myosikarii
mpo Hux» [Zagorodniuk & Ocheretna 2019]. 3aranom mo kinrg 2001 p. mpoBeneHo § TepioNoridHuX
IIKIJT Ta JEKiTbKa «MIKITKUTBHUX» CEMIHAPIB, BKJIIFOYHO 3 CEMIHAPOM 1010 BUKOPUCTAHHS YJIbTpa3-
BYKOBUX JIETEKTOPIB Y MOHITOPUHTY KakaHiB [Zagorodniuk 2000].

®inan morounoro 10-pivust (1992-2001) 1 mepexin y HoBuit muki (2002—2011) o3HaMeHyBaH-
cs mpumitHOrO akuieto YTT «Jlenp Tepionora», mpoBeaeHO Hamu y kBiTHI 2002 poky 3 Haroau
20-piudst YKpaiHCHKOTO TEPiOIOTIYHOTO TOBApHCTBA. AKIIisl Majla TPU CKJIAJ0BI — KOH(epeHmiiHa
gactuHa B [HcTuTyTi 300M0Tii HAH VYKpainu (opranizarop l. 3aropomHrok), JUCKycCiiHUA KIIy0 B
«roHHATI» KHiBchkoro 3oomapky (opranizatop B. TuiieHko), 30ipHAK HayKOBUX Tpailb (opraHiza-
top O. lNonoBavoB, ynopsinHuk 1 penakrop I. 3aroponHiok). 36ipHUK BHIAHO Yy BUIycKy 38 (2004)
«Bicauka JIpBiBChKOTO HaliOHANIBEHOTO YHiBepcuTeTy. Cepis OiomoriuHay, BiH MICTHTH 14 crareit
tepionorinoro crpsimyanus (http:/terioshkola.org.ua/ua/library/2004-lviv.htm).

2002-2011 (po3KBIiT TepiolWKiJI, Be0-aKTUBHICTD)

OcHoBa Bixa mo4yatky 21 cTomiTTs — (GOopMyBaHHS iHTEpPHET-MEPEXXi TOBAPUCTBA 3 PO3CUIKOIO
iHpopMaIiitHuX moBimoMieHb. [lepemicropis modamacs Oam3pko 1995 p. 1 BKIrOYama CTBOPEHHS
gyepe3 Mepexy freenet eNeKTpOHHUX CKPHHB, Yepe3 sKi 3IiHCHIOBATHCA SK PO3CHIIKA JIUCTIB, TaK i
KOHTAaKTH 3 iHIIMMHU ToBapucTBamu. Cepen nux ckpuub Oymu i “alpline” (O. fpemxko), «mammaliay
(O. Aynxin), «salix» (O. denopuenko) ta Huska iHmmx (FO. Cemenos Ta iH.). HalinaBuimma inTep-
HET-HOBHWHA, 0 30eperiacs Ha caiiti «Tepiomkonay — «08.08.2002. Haxnao nawioi Hoeoi knuzu
"Miepayitinutii cmamyc kadicanie 8 Yxpaini" (Kuis, 2001, 172 c.) Haditiuog 0o [Jenmpanvroeo oce-

5> He Ge3 Bax: y uboMy I10KaXuuKy, B JIONOBHEHHS 10 Bu3HAHHA «[IpuaHicTPOB’s», aBTOpH NepekIany Bei Gibiior-
padiuni onucu pociiickkol0 MOBOIO, 110 TIPOTHU MPaBHI o(opMIIeHHs 0i0miorpadiuHUX CIUCKIB.
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peoxy VIOK (basa "Tepemxu”). 3i 3micmom 6udanhsa i 11020 e1eKMPOHHOIO 8EPCIEI) MONCHA O3HA-
tomumucs Ha cmopinyi "bibniomexa’». Cam BeOCalT MOBHOLIHHO 3ampamtoBaB 25.05.2003 p. (uro
BIIMIYEHO Ha TUTYJIBHIN CTOpIHIN), Horo rotyBamu O. ['oieBcbka Ta aBTOp BOTO OTJIAY; OOHOBH
HAa MMoYaTKax OyJIM YaCTHMU, MIOTHXKHS, Y 3B’ 3Ky 13 PO3BUTKOM CTPYKTYPH CaHTy.

[lepmry Bepciro caiity Oymo BukiageHo 25.03.2005 Ha cepsici narod.ru, mpoTe Mmicas po3poc-
TaHHS CAlTy 1 MOSIBH HOBHX MOXIIMBOCTEH CalT «IIepeixaBy Ha JOMEH org.ud, IO CTaJIOCs 3a CIpH-
s O. ['ojyieBebKoi, 1e BiH 3HaX0AUThCS noTenep. Ha cboroani Ham BeOcaiit — 11e 3686 ¢aitniB y
157 mamkax, y T.9. 946 htm (To0TO OKpemMHX iHTepHET-cTOpiHOK) Ta 1696 pdf. BimsimyBaHicTh 3a
re0JOKaTOpOM TIOKa3aHa Ha puC. 3: MICIs OCTaHHBOI 0OHOBM siuwibHUKA 1ie 132,180 mepermsmis
ctopiHok 3 1.10.2015, To6T0 nopsaky 18 Tuc. neperisaiB Ha pik.

IMTouatku pisnbHOCTI Tepionkonay Oynu MOB’s3aHi 3 AEMOHCTPALIHHUMU 00JIiKaMH, 3aKJIaAKaMU
OOJIIKOBHUX IUIOIIANOK 1 JIHIA, MapmIpyTHUMHU OONIKaMH, MUTAaHHAMH BU3HAUCHHS 1 OMpAItOBaHHS
Matepiaiy, BeJACHHs 0a3 JaHWX (4acTKOBO ¥ JiiTomuciB) Tomlo. lle BKIOYalo 4uMaio i MoJbOBOi
poOOTH, JIO TIOJIOBUHU Yacy poOOTH KA. [10CTYOBO Taka akTHBHICTD JOITOBHHJIACS 3aCiTaHHAMM
KPYIJIMX CTOJIB 1 BU3HAUCHHSAM Y3TOJUKEHUX Hiff (po3poOka MiHIMAJbHHX CXeM OOMIiKy, aHali3
COB’SIUMX TENIETOK, iMeHTH(]IKalLlis BiTOUTKIB, MOphoMeTpisi, YKpaiHChKi Ha3BU CCaBLiB Ta po3poOKa
TEpiOJIOTIYHOrO CIIOBHHMKA, BUMOTH JIO IMOJIbOBUX BU3HAYHHKIB). 3 WacoM mHocwimiacs i pobora 3
MiJICYMKaMHu JIOCIIIJDKeHb — TEXHiKa OIpalloBaHHA JaHUX, poOoTa 3 0a3aMu JaHUX, MiArOTOBKa
Ipe3eHTalil, TexHika (OTONOKYMEHTAlI], TOIIYK B IHTEPHETI, CTBOPEHHS €IEKTPOHHUX 010/Mi0TeK.

3aBasKH caiiTy 3’siBUJIacs MOCTiMHA iHpOpMAIlis PO aKTyaabHI TEMHU, 32 IKUMU OYJIO CTBOPEHO
po0Ooui rpynu Tepiomkomnu. 3a caiitom Tepiomikonu, podoui rpynu 1 pododi Mepexxi — OHa 3 0c-
HOBHHX (popM misibHOCTI mikoJu. I1ix yac mpoBeieHHs MOPIYHUX IIKUI-CEMiHAPIB TOBAPHCTBO (o-
pPMyBaJIo MPOOJIEMHI pajiv, IO PO3BUBAIM CBOIO JISUTBHICTH y BOX HampsMkax: 1) poGoui rpyIm,
10 30MPaIOTHCS MIOPOKY 32 BIAMOBITHUM KPYIIIHMM CTOJIOM; 2) pobodi Mepexi, 0 (GOpMYIOTECS i
Yyac TaKMX KPYTJIUX CTOJIB 1 AIFOTh Y Yac MK IITKOJIaMH. ['oloBHUMH poOouynmHu rpymaMu [Ikonm
ctamy Taki m’sath: YIIOK — ykpainchkuii eHTp oxopoHu kakaHiB, HELP — MoHiTOpHHT Ta 0Xo0-
poHa Benukux xmwkux, ABC — ynidikanis ykpaiHcepkux Has3B ccaBiiB, GLIS — ynidikaris meto-
vk obmiky tepiodaynn, UKY — ccapmi y UepBoHiit kHu31 Ykpainu. BianosinHo, B paMKax Imopid-
HUX IIKUT KO)KHA TPyIia MPOBOJIHIIA BiIIOBIHI KPYTJIi CTOIU a00 MalcTep-KiIac, OUTBIIICTD 3 STKUX
Oynu TpaaUIIMHUMHY 1 IPOXOAWIHN 3 POKy B pik. IIpukiagamu €: ¢ akiis «EBporeiicbka Hi4 KaXKaHiB
B Ykpaini» (Big rpynu YIOK), ¢ kpyriuii ctin «OXopoHa Ta MOHITOPUHI BEIMKHUX XIDKHX» (BiX
rpyrmu HELP), « xpyrmuit cTin «YHigikalis HamioHaIbHAX Ha3B i TepMiHoiorii» (Bix rpymu ABC),
e kpyrnuit cTin «YHigikamis MeTomiB o6miKy» 1 JemoHcTpauiiiai obmiku (Bim rpymu GLIS),
* xkpyruii ctin «Ccai y UepBoHii KHU31 Ta IXHI 0X0opoHHI KaTeropii» (rpynu UKY).

+

Puc. 3. I'eorpadis BiABiqyBaHb caiiTy YKpaiHCHKOTO TepioJOTiyHOTo ToBapucTBa «Tepiolmkona» 3a JaHUMHU TeOoii-
ynsbHUKa caiita (https://clustrmaps.com/map/Terioshkola.org.ua).

Fig. 3. Geography of visits to the website of the Ukrainian Theriological Society ‘Terioshkola’ according to the site
geometer data (https://clustrmaps.com/map/Terioshkola.org.ua).
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Ille onnieto Beb-aktuBHicTIO YTT cra ¢opym Tepiomkonu, sxuid aie 3 1 rpyaus 2005 p. Lei
(OpyM 1aB MOTY)KHUH CIUIECK aKTHBHOCTI, OCKLIBKM BC1 MOTJIM JIOJy4YaTUCS O AUCTAHLIHHOTO CIi-
JIKyBaHHS 1 popMyBaTH AUCKYCiitHI Tpymu. DopyM 1 Tenep € pKeperoM BaXIUBOI iHpopmMarii. Ax-
TUBHI TeMu Habupanm mo 25-30 tuc. nepernsaais. 3a nanumu Ha 21.01.2011, Ha dopymi 3apeectpo-
BaHO 90 yuacHUKIB, siki 3amummin 1223 noBigomieHHs y 242 Temax. Y 4UCIO I'ITH HallaKkTyasb-
HIMMX TeM (GopyMy YBIHIIUIM TaKi: ® YU BapTO 1M03a4eproBo BKIOYATH jocs 1o YKY? (48 Biamosi-
Jeit), ¢ cTaryc BoBKa B YkpaiHi (37), * BeaAMiap B YKpaiHi: IOKM HE 3HUINWIN BCiX (27), * 3yOp B
VYkpaini: riOpuaHUi cTaTyc 1 TeHeTHYH1 HochipkeHHs (27), ¢ uynakabpa Ta i mocmignuku (24). 3a
KUTBKICTIO BiJIBiAyBaHb (OPYyMYy Ma€EMO TaKWid PEUTHHT I1’STH HAWOUIBII aKTyaJlbHUX TEM: * HECHH-
aHTporH y Micti (21792 BinBinyBaHb), * OOMKH SK KOMIIOHEHT MiChbKOTO 1IeHO3y (14308), ¢ paku y
xuBieHH1 BuapH (12452), « nuranns go I'ICo3naBuiB (10121), * cka3 sikum BiH € (9433).

IIpotsirom nporo 10-piunoro nepioxy (2002-2011 pp.) BinOynocst 10 Tepiomkia, TOYUHAIOUH 3
9 Tepiomkonu B 3amoBiIHUKY «Po3rouus», mo mama Ha3By «Metomuku oONiKy TepiodayHn»
(7-12 xoBTHs 2002) i mo 18-1 (ka3zaHTHIICKKO1) TepiomKkoan «Mopdonoriuna MiHIUBICTh CCaBIIIB 1
30epexeHHs ix pisHOMaHITTI» (26—30 BepecHs 2011).

3a neit yac Hame neHTpaibHe BuaanHs «IIpari TepionoriyHoi MIKoIMy 301UTBIIIIO0 CBill (hopMaT
1o B5 (tomu 7-9) Ta 19x27 cm (Bix Tomy 10 1 moTerep) i cTaio BUXOAUTH PETYIIIPHO — pa3 Ha JiBa
poku y motounuit nepiox (2006, 2008, 2010, 2012 pp.). Y Bcix ToMax 1bOro nepiogy Oynu mepen-
MOBH, SIKi Bi10OpakaloTh OCHOBHI TeHJeHLIl B po3BUTKY YTT Ta iforo mocmigHuieKkoi, KOH(pepeH-
milHOT 1 BUIaBHUYOI aKTHBHOCTI. Te caMe cTocyeThbes 1 BUIYCKIB OrosieteHto Novitates Theriologi-
cae, BCl BOHM JIOCTYIHI Ha BeOcaiiTi ToBapuctBa «TepiosioriyHa miKoja» B po3aiiai 0i0iioTeka
(http://terioshkola.org.ua/ua/library.htm).

3 KJIIOYOBMX BUJAHb LHOTO IEPIOAY BapTO BIA3HAYMTHU MiAPYIHUK «bioyoris JicOBUX NTaxiB i
3BipiB» [Delegan ef al. 2005], Bunyck «CcaBui (Mammalia)» B cepii «biojoriuae pi3HOMaHITTS
VYkpainu. [Jainporerposcbka obmactb» [Bulakhov & Pakhomov 2006], moHOTrpadito «J{ocBia orin-
KM HacelleHHsI ApiOHHUX ccaBliB biochepHoro 3anoBinnuka ‘Ackanis-HoBa’ meneTKOBUM METOIOMY
(poc.) [Polischuk 2009], «BoBk B IlonicekoMy IPUPOAHOMY 3alIOBIIHUKY 1 HOTO OKOJIUIISIX: MOHITO-
PHHT, IIPOCTOPOBA CTPYKTYypa, eKojoris, MeHe[kMeHT» [Zhyla 2009], monorpadis «MiciesHaxo-
JOKCHHS JPIOHKMX CCaBIlIB TUICHCTOIICHY YKpaiHHu Ta CyMiKHHUX perioHiB» (poc.) [Krokhmal & Reko-
vets 2010], HU3KY 1HIIMX BUIaHb.

[pumiTarME ctamm # 6ibmiorpadivni ormsanu, 30kpeMa «Pykokpmii (Chiroptera) Ykpainu: 6i0-
miorpadist (1840-2005)» [Bashta 2006]. CyrteBo 3pocia myOmikalliiiHa akTHBHICTb TEpiOJOTiB y
(haxoBUX BUIAHHAX. Y L€l Mepioj 3aXUINEHO HU3KY JUCEPTaLiil TepioJOriyHOTO CIIPIMYBaHHS, SIK
kaHauaarcbkuX (A. Brmamenko, JI. l'omresceka, I1. lompnin, M. I'xazami, 1. Jlukuii, /1. IBaHOB,
O. Kongaparenko, C. M’sikymiko, M. Poxxenko, B. Tumenko, I1. Xoenpkuii, M. [1IkBups, iH.), Tak i
JnokTopebkux (A. Bomox, I1. Tonwain, 1. [3eBepin, B. Jomuiu, B. Tokapcekuii, iH.).

ITouaTok eneKkTpOHHOI €MOXH BHUMaras i 3MiH y po0OoTi ToBapucTBa. [lepmM HammM 10cBiToM
ctaB Bunmyck CD 3 marepianaMu IIKiji, MOYMHAIOYHN 3 JTyraHcbkoi 12- Tepiomxomu 2005 p. (mpe3es-
Tarii i (JoTo MmornepenHkoi, ITaHu MOTOYHOT). Taka mpakTHKa TprUBaia MPUHAKMHI HACTYIIHI 5 POKIB,
10 2010 p. OkpiM MOTOYHHUX MAaTEpialiB, HA KOXXHOMY TaKOMY JHICKY MH BMII{yBaIu BeOCalT TOBa-
pHUCTBa (JJaJIeKO HE BCi KOJIETW MaJk JIOCTYII JI0 IHTEpHETY), BKIFOYHO 3 €JICKTPOHHOI 010110TEKO0,
o Bxke ToJi MicTuia Bei Buanas Y TT octanHix 10 pokiB Ta iHIIN BayKJIMBI MaTepiaiu.

OHUM 3 TIepIIUX TeMaTHIHuX 06’ eaHanb B pamkax YTT (inimiatusa rpynu YIIOK®) ITpu Ku-
iBcbkoMy 300mapKy 1998 p. Oyno cTBOpeHO IeHTp peadiniTanii KaxXaHiB, iHINIATOPAMH SIKOTO CTAJIH
B. Tumenko Ta B. Heronma Ta yuacti Hu3k#y iHImMX kouner. LIeHTp nie i moremnep, mpoTe Horo sickpa-
BHI 3JIET 3 HU3KOK MyOJIIYHHUX aKIliid Ta CreriabHUX J0CHiKeHb BinOyBcs y nepmi 10 pokiB foro
icHyBaHHs. Onmuc ¢opMm Horo MisUIBHOCTI MPEACTaBICHO B HUBII MyOJiKaIiii, 30kpeMa B OIS
I'. Tonenko, sika JOKJIaTHO BUBYAIA OCOOIMBOCTI YTPUMAaHHS, TOJYBAaHHS i 3UMIBIIL Ka)KaHIB y MITY-
garx ymoBax [Golenko 2010]. 3 2005 p. craB nistu caint YLIOK (http://kazhan.org.ua/), mpomoto-

% YIIOK — YKpaiHChbKHIi LIEHTp OXOPOHM KaXkaHiB, 3arouaTkoBanuii 1997 p. sk YKpaiHCHKUH XipONTEPOIOriYHUM
LEHTp i 3aTBepKenuid sik okpema cekuiss YTT 2001 p. pimenusm Pagu YTT (Zagorodniuk 2018).
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pom sikoro ctana O. ['omneBckka, HuHI excriepT Bin Ykpainn B EUROBATS. 1lle oganm i3 3axoxiB
craB ceminap YLIOK mis oonacaux CEC 3a mpo6iemMoro monmpeHHs ckaszy y KaxaHiB; OyJ0 BHIaHO
CD 3 matepianamu ceminapy ta opomypy «Kaxanu ta cka3» [Godlevska et al. 2010].

VY neit nepiox Oyn0 CTBOPEHO HU3KY €KCHEPTHUX TPYIL, TIOB’SI3aHUX 3 BUBUCHHSIM XIDKHX CCaB-
iB, y T.4. TPYIH 3 MMTaHh BUBYEHHS 1 MOHITOPUHTY KaKaHIB Ta IPYINH 3 MOHITOPUHTY MOMYJISIIINA
BEJIMKHMX XWKHX (00maBi nmpu Minnpupoan Ykpainu). YBiinum tepionoru i o Kowmicii 3 muranb
BeJZieHHsT UepBOHOT KHUTH YKpaiHH, 3aBJsgKku yoMy B HOBe BuaaHHst UKY (2009) Oyno pexoMeHIo0-
BaHO BKJIFOUMTH HU3KY BHJIIB CCaBIliB, KUIBKICTh SKHX 301JbINMIACS Y TTOHAJ JBa pa3u (BKIOYCHO,
30KpeMa, OIIBIINICTh BH/IB KaKaHIB, XMJKUX Ta CTEIIOBHX BHJIIB CCaBIIiB) — 3arajioM 3a pOKaMH BH-
nanust YKY maemo taxuit psa: 30 Buni y 1980 p., 41 Bun 'y 1994 p., 78 Bunis y 2009 p.

Puc. 4. Kpyruni cronu ta Maiicrep-kinacu Ha Tepionikonax 2010-x pokiB: 1) momboBHii KiIac 11010 300HO31B, YOPHO-
Mopchka Tepiomkona 2012 p. (Bemyts M. ToBnuueus ta I. €Bcrad’eB), doto I. 3aropoanioka; 2) AeMOHCTparis
pobotu panionpuiiMada ISt BUSIBICHHS 3Bipa 3 paJioHAIINIHIKOM, OTpOChKa Tepiomkomna 2015 p. (Bexe 1. 3aropon-
HI0K), ¢oto C. XKnmm; 3) Ha MalicTep-Kkiaci 3 [IarHOCTHKH IOJTIBOK 3@ OCTEOJIOTIYHUMH O3HAKaMH, OJIeChKa Tepioml-
xona 2017 p. (Beme 3. bapkaci), poro C. HausnHOBa; 4) Ha MaiicTep-Kiaci 3 MPMKATTEBOTO ONPAIIOBAHHS KA)KaHIB,
xoprHIipKa Tepionkona 2019 p. (Bene T. [loctasa), poro 1. 3aropomHroka.

Fig. 4. Round tables and master classes at Terioschools in the 2010s: 1) field class on zoonoses, Black Sea Terio-
school, 2012 (by M. Tovpynets and 1. Yevstafiev), photo by I. Zagorodniuk; 2) demonstration of the operation of a
radio receiver for detecting an animal with a radio collar, Otrokhy Terioschool, 2015 (by 1. Zagorodniuk), photo by
S. Zhyla; 3) master class on the diagnosis of voles by osteological characters, Odesa Terioschool, 2017 (by Z. Bar-
kaszi), photo by S. Nachvynov; 4) master class on non-invasive processing of bats, Khortytsia Terioschool, 2019 (by
T. Postava), photo by I. Zagorodniuk.
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OcTaHHE MO3HAYMIOCS 33 3MIHU JOCTITHHLBKUX MapajurM — AOCIIIHUKH Bce OLIbIIE yBaru
CTaIM MPUAUIATH JUCTAaHLIMHUM Ta 1HIIMM IPWOKUTTEBUM METOAAM AOCIHIIXKEHHS I MOHITOPHHTY.
30kpema, 70 KiHI IBOTO Mepiofy MaikKe IMOBHICTIO 3HMKJIA NPAKTHKA BHCTABISHHSA NMAcTOK ML
00JIiKy ccaBIiB (MUILIOJIOBOK, KamkaHiB Touo). HaOymu po3BUTKY BiNJIOBU KaHABKAMH, CITKaMH,
KUBOJIOBKAMHU, OONIKY 3 BUKOPUCTAHHIM Y 3-I€TEeKTOPiB Ta (hOTONACTOK. 3 SBUBCS MepIIuil JOCBiN
BHKOPHCTaHHS PaJiOMITOK, paJliOHAITMIHHHUKIB, TCHETUYHUX MapKepiB TOIIO. 3arajoM Iie Majo Io-
3UTUBHUH BIIMB Ha PO3BUTOK JIOCHTIDKEHb, IPOTE Pi3KO BHAIN 3HAHHA MOpP(oIorii BUAIB, CYTTEBO
3MEHIIMINCS HaAXOKEHHS JI0 300JI0TIYHUX My3€eiB, BHHUKIIHM YUCICHHI paHimre (GaKTHYHO HEMOX-
JUBI IpoOJIeMH 1 TOMWIKH B ileHTH(DIKAIIIT MaTepiaTiB.

2012-2021 (cyuyacHmuii nepiox aKTUBHOCTI)

«HoBa epa» y po3BUTKY TepioyioTii B YKpaiHi MpoTikajga B YMOBax 3arajibHOTO CIIay JOCIII-
HUIBKOT aKTUBHOCTI B TEpPEHi, MOKJIaJaHHi JOCTIIHUKIB Ha HOB1 TE€XHIYHI 3acO0M peecTpallii BUAIB
Ta (hikcallii akTUBHOCTI TBapuH. 3 ypaxyBaHHSAM TEPEIIYCHUX B KiHII IMONEPEAHBOTO PO3AUTY TeH-
JSHINH cTanucs GakTHIHO TPaHIi03HI 3MIHH Y TIPAKTHII TEPIOJIOTIYHUX AOCTIKeHb. [ITanreHmp-
KyJlb, TACTKA, OIHOKIIb, IMOJICHHUK, QOTOAmapar, pyjieTka — BCE I BTPATWIO CTaTyC HE3aMIiHHUX
aTpuOyTiB mociigHuka. HatomicTe HaOyau PO3BUTKY HOBI MiJIXOM, 3a0e3MeUeHi PO3BUTKOM 1HTEP-
HETY, MPOTPAMHOTO 3a0e3IeUeHHs, CTATHCTUIHOTO W KapTorpadiqHOro aHali3y, FTeHETUYHOTO Map-
KyBaHHs TOIO. BpemTi, as 6araTboxX Ha 3MiHY IITAHTSHIIMPKYITIO MpUiIIoB 3D-ckaHep, kKapram —
I'IC-naxker, GiHoKJIAM 1 (hoToamapaTaMm — (HOTONACTKH U iHIII JIOTepH, 300paXKeHHS CTaId HUPO-
BHMH, iH(QOpMAITliss BHOCUTBCS 1 peIaryeThCs B SJIEKTPOHHUX TaONMHIAX i 0a3ax MaHMX, IO CYMICHI
31 CTATUCTUYHUMH 1 KapTorpa(iuHUMu nakeTaMu.... JKUTTS cyTTeBO 3MiHMIOCS.

Tepiomkonu agantyBaiucs J0 TaKuX 3MiH, 1 3 2012 p. y Hamy IpakTUKY YBIHIUIA MakcTep-
KJIACH IIOJI0 CYYaCHUX MiJAXOiB 10 300py i aHaNi3y JaHUX. 3BUYAHUMHU TeMaMHu KPYTJIMX CTOJIIB i
MalcTep-KiaciB cTanu BeneHHs 0a3 manux, ['1C-texnonorii, [1JIP-anamni3 3pa3kiB, TexHiKa HaKOIH-
yeHHs i aHamizy nmpo6 JIHK B mocmimkeHHSIX TOMyIAIii TMKUX TBapHH, poOOTa 3 YIbTPa3BYKOBUMH
JIeTeKTopaMH, (oTomacTKaMH Ta IHIIUMH CUCTEeMaMH aBTOMAaTWYHOI (ikcamii 00’ekTiB. BpemrTi,
MaiicTep-KJIacu 3aMiCTHIM TpPaauWIliifHI TeMaTH4HI PO3ALIHM Tepiomkin (auB. Buile). ITikom mporo
CTaJld TPU OCTAaHHI IIKOJIM — OJIEChKa, clIo00KaHChKa Ta XxopTullbka (20172019 pokis). Li popmu
po6OTH OIMCaHO y BinnmoBigHux 3BiTax (ormsy 3BitiB: [Zagorodniuk & Ocheretna 2019])7.

V el yac BUIIAHO JIEKiJbKa 3BEJICHb, 30KpeMa OTJIS] TAKCOHOMIT i HOMEHKJIATypH CCaBIIiB (a-
yHH YKpaiHu, BMilleHUH y BunaHHi 6a30Boi ycraHoBH YTT — «BiCHHKY HayKOBO-TTPHPOTHUYOTO
mysero» HAH VYkpainu [Zagorodniuk & Emelyanov 2012]. Ieii criucok Oyno peKOMEHI0BaHO pi-
mieHHsM Paau Tepionoridnoi mkoiaM 10 BUKOPUCTAaHHS y MyOmikamlisiX, y 3BiTax il karanorax ¢ayHH.
Hanani Oyno ormy01ikoBaHO TOMPAaBKH ¥ 3MIHHM IBOTO CIHCKY, BiIMOBIJIHO JIO HAWHOBIIINX TaKCO-
HOMIYHHX HOBHUX Ha PiBHI CBiTOBOI ¢aynu [Zagorodniuk & Kharchuk 2020].

T'onoBHe BumanHs ToBapucTtBa — «lIpami Tepionoriunoi mkomm» — 3 2012 p. (tom 11) me-
peiimuto 3 ISBN Ha ISSN (To6T0 Habymo popmary xypHaiy). 2016 p. )KypHaI BKIIOYSHO 10 TIepelTi-
Ky ¢axoBux Bupanb Ykpainu (Hakaz MOH VYkpaiau Ne 1604 Bix 22.12.2016) 3a crnenianpHIiCTIO
«bionorisi». 2018 poky xypHan mepepeectpoBano B Mintocti Ykpainu sk Theriologia Ukrainica,
mo Bumarano 3Miau ISSN: npykoBane 2616-7379, enextponne 2617-1120. 13 2020 p. BumaHHS
npoitnuto mepearectanito B JIAK ta otpumano kateropito «b» 3a cremiaapHOCTAME «Oionorisn Ta
«exomoris» (Jomatok 4 no mHakazy MOH Ne 886 Bix 02.07.2020) Ta cIiemiaabHICTIO «JTiCOBE TOCIIO-
napctBo» (omatok 5 no makazy MOH VYkpaian Ne 1188 Bix 24.09.2020). 2020 poky mpoiinnia pe-
ectpartist ISSN s 6ronerento Novitates Theriologicae, 1 0OMIBa BUTaHHS BKIIOYCHO JI0 MIXKHAPO/I-

7 He o6iituutocs 6e3 cenaparusmy. Y Tpassi 2014 p. «XapKiBchKe TepioNOridHe TOBAPUCTBO» IIPOBENO HE Y3TOHKEHY
3 YTT koH(epeHIIio 3 IpOBOKaTHBHOIO Ha3BOIO «MiekonuTarone YKpanHbl U cONpefeNbHEIX cTpan» [Tokarsky er
al. 2014], aHanorivHO0 pocCiiChKUM KOH(EepeHIisiM muKITy «Miekonmuratomue Poccun U conpenensHbIX CTpany, 3
BHPa3HUM JOMIHYBaHHSIM POCIHChKOMOBHHUX mpaib (27 3 35) i BCTymHOIO cTarTero Bia Pocilicbkoro yHiBepcuUTeTy
npyx6u HapoaiB. [ToniOHuM 3axon0m ctana koHgepeniis KuiBcbkoro 3oomapky 2019 p. 3 nuBHOI0 Ha3Boro «Hartio-
HaJbHHUH aTiiac CCaBIiB YKpaiHW», sika micis 300py 3 y4aCHHKIB TaHUX O4iKyBaHO HIYMM HE 3aBEpLINIIACS.
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Hoi fupekTopii BuaaHs 3 Binkputum goctynom — DOAIJ, a Theriologia Ukrainica, oxpiM TOTO, 10
HaykoMeTpuuHoi 6a3u Index Copernicus. Xypaan 3 2019 p. BUX0oquTh 1Bidi Ha piK.

BinOymnucs 3minu iy ckinani Pagn YTT: 3a pimennsm Buenoi pagn HHIIM six 6a30Boi ycTaHo-
Bu YTT, 3 2019 p. Pana Tepiomkonu npupiBHioeTbest 10 Pagu YTTS. Iotounnii cknan Pagu VTT
takuii: 3. bapkaci (HHIIM), H. Bpycenmosa (HIIIT Cno6oxancekwmii), O. [Naligam (YkpaiHchKuit
npotuayMHUi iHCTUTYT), M. pebet (HIIII IToainsceki ToTpH), C. Kuna (Ilonmicekuit mpupogHuii
3anoBinHKK), . 3aroponniok (HHIIM), 3. Cemonina (YopHoMopchkuit GiocdepHHU 3amoBiTHHK),
A. Caraiigak (PJIIT Mixpiunachkuit). [lo Pagun YTT BriIroYeHO YOTHPHOX IOKTOPIB HAYK 3 YHUCIIA
AaKTUBHUX y4acHHKIB Tepiomkia (I. EmenbsHoB, A. Bomox, A. JIoOkos, I1. Xoerpkuii).

YkpaiHcbke TepioJloriuHe TOBapUCTBO Ta obuaBa Horo unanus (Theriologia Ukrainica ta No-
vitates Theriologicae) Bxiroueni no JloBimauka HAH Yxkpainu, 30kpema iH(popMaIliro MOHOBJICHO
2018 p. i3 3a3HAYEHHSAM TOJIB, IXHIX 3acTynHuKIB Ta cekperapis’. 3 2018 poky podora Tepiomkin
MIPOXOJMTH 32 Y3TOJKEHOI0 CXeMOI0 3 JlepKaBHOIO €KOJIOTIYHOK aKaJIeMI€r0 MiCISIUIUIOMHOI OCBi-
TH Ta ynpaBmiiHHs, 3 koo YTT 3akmouunno gorosip «Illogo npoBeneHHsT BUI3HUX KYpCiB ITiIBH-
mieHHs kBamidikamii». YuacHuku Tepiomkia (y 2019 p. — tinbku 3 ycranoB [13® Ta rpomanchkux
OpraHizailiif) OTpUMYIOTh cepTU(hIKATH TPO MiABUILEHHS KBaidikarrii.

OsHakoro 1poro nepiogy (2002—2021) cranu 3MiHM raixy3eil JokiagaHHsa 3ycuib. [locununacs
crerianizallis JOCIiJHHUKIB, AKUX JeJalli MEHIIE 3aXOIUTIOE aHaji3 ¢ayHH SK Takoi, MPOTe poCTe
iHTepec 10 «HehayHICTHIHUXY» HAPSAMKIB — MOP(OIIOTii, TeHETUKH, TAKCOHOMIi, €KOJIOTii, MOHITO-
puHTYy, apeanorii Tomo. o mepeniky HOBUX iHTEpeciB, MepeliuyeHnx y MOoNepeIHbOMY PO3IiTi, Y
610111 (payHO-€KOJIOr0-MOHITOPHHIOBUX JOCIIKEHb CTAIN JIOMIHYBaTH OINIAAM (hakTiB peecTpariit
Ta PI3HOMAaHITHI MaHIMyJIOBaHHS 3 JaHUMH JCpPKaBHOI MHUCIIMBCHKOI CTATHCTHUKU «2TI-MHCIIUB-
cTBO». lle maBayio BiTHOCHO HaAIWHWUN MaTepian W 3aKOHOMIPHOCTI, MPOTE HE BUMArajio TePEHOBHX
3ycuiib. Ha mouatky mporo nepiony (2012-2021) moaiGHi qociKeHHs CTalld Ha3BUYAHO MOMY-
JIAPHHUMH, 1 IPUKIIAIB IIOTO YuMalto (11t oy auB.: [Khoyetskyy 2017]).

VY neit camuii epio JOBOJII CKOPO 3HUKIM MOTPeOH y 3BEJICHHSAX, SIKi IIBUAKO CTapiloTh, a Ha-
OyJIn Bary eNEKTPOHHI BUAAHHS, BKIIIOYHO 3 caiiTtoM ToBapucTBa Ta Bikineniero ', Tak camo 3pocia
yBara JIo pO3BHUTKY €IIEKTPOHHUX 010mi0TeK, 30KkpeMa i Ha caiiti «Tepiomkonay. 3BudaliHi maneposi
MepIIoJKEepeia Bce OLIble 3aUIIAIOTHCS 1M03a YBarok, Bce MepexXoauTh B iHTepHeT. ['aciom ctae
(pasa «IKIo JOAUHN abo JKepena HeMae B IHTEPHETI, TO iX He icHye». B meit mepion cTpiuka HoO-
BuH Ha BeOcaiiti YTT (http://terioshkola.org.ua/ua/news.htm), sika mpoicayBana 10 poki, BIacHe 10
14.01.2012, Brpartmna coro (yHkuio, sk 1 ®opym Tepiomrkomnw, 1 ix 3aminmnn Tepionoriuauii 6ro-
neTeHb Ta cropinka «Tepiosoris» B conMepexi «FaceBooky, siky 3rogom 3amicTuiia HOBIIIa CTOPiH-
ka — «CBiT ccaBiiBy (https://www.facebook.com/groups/1536389949961916).

Binnosigno, 2012 poky Bunanus Tepionoriunoro Oronerento (Novitates Theriologicae) Oyio
TTOHOBJICHO BUIyCKOM 8 3 Matepianamu 19 Tepiomikomu, mo Bigoymacs B HopHOMOPCHKOMY 3aIio-
BigHHKY. Tam ke BMimeHo i noBiaky 3 ictopii YTT — «YkpaiHCBKOMY TepiOJIOTiYHOMY TOBAPHCT-
By — 30 pokiB»!! [Zagorodniuk & Emelianov 2012]. V 3B’s13Ky 3 MOHOBJIEHHSIM BUX0/y BrosneTeHio
OyJIO JIOBEJICHO «J10 MYTTs» (3p0o0JieHO MyOITiKaIliifHi Bepcii) Ta BUKJIAJCHI Ha CalTi monepeIHi Horo
Bumyckd (1-7), a cliioM BUITYIIEHO HOBI HOTO TeMaTHYHI BUITYCKH — BHITycK 9 3a 2015 p., mpuc-
B4ucHUH (ayHi cremy, Ta Bumyck 10 3a 2017 p. 3 MeToxukamMu JOCHiIKeHb. Y OCTAHHBOMY 3 HUX
MPEICTABICHO iCTOPil0 BUAAHHS ¥ IUIaHu Horo mpoaoBxeHHs [Zagorodniuk 2017], mo it mano micre
(tabm. 1). Ha ceoromni BopsimkoBano 15 BumyckiB (Ne 14 Ta 15 y mpymi), rotyerbest 16-it.

IpumiTarMu cranm MoHorpadiuni y3arampHeHHs aktuBy YTT. Cepen Hux — MoHOrpadis
B. JIoOkoBa «BHYTpIilIHEOIIOMYJISIHHE PEryIIOBaHHS YUCEIBHOCTI ccaBiBy» (poc.) [Lobkov 2015],

8 TIpotokon Ne 08/19 3acinanus Buenoi paqu HHIIM HAH VYkpainu Bix 24 rpyaus 2019 p.

9Hac. 262 y Tomi 2 JloBimauka 3a 2018 p. Ta moganHs nonosHeHb npo BupaHas YTT Big 01.07.2021.

10 gk npukman, 3BeI€HHS 3 TaKCOHOMIi W HoMeHKIaTypu ccasuiB 2012 p. [Zagorodniuk & Emelyanov 2012] 3a
8 pokiB mano 24 monpasku [Zagorodniuk & Kharchuk 2020], o 3acBiguye MIBUAKY 3MiHY 3HaHb.

! Tema 06paxyHky oBineto YTT cynepeunusa. ¥ 1b0My HapHCi PUAMAETHCA CTAPT TEPIONOTIHOI AisibHOCTI 1972
poxy, mix opynoto akaz. 1. ITinorutiuku, a 30-pivus y 2012 p. paxysasnocs Bix yacy crBopenus YB BTT.
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IBOTOMHA (hyHIaMeHTanbHa npansg A. Bomoxa «MucinBebki 3Bipi cTenoBoi Ykpainm» (poc.) [Vo-
lokh 2014, 2015], «Bu3HaueHHs Biky MUCIUBCBKUX 3BipiB» [Volokh 2022] Ta iH.

[TigBUIIEeHHS BUMOT 10 HAYKOBUX MyOJIiKalill CIPUSAIO HE TiNbKY HAIIOBHEHHIO HAIlIMX BHUJaHb,
asie ¥ mosBi cepiif myOuikaliil B iHIIUX BUJAHHSAX, SK OT cTaTTi 3. bapkaci mono rpusyHis Kapnar
[Barkasi & Zagorodniuk 2016; Barkaszi 2018, 2019 Ta iH.]. 3aBasgKku TOSABI IIbOTO TOCIiAHUKA HaM
BIAJIOCS 3pYLINTH y OiK BiZIIOBIJHOCTI MDKHApOIHUM CTaHJIapTaM Hallll BUAaHHA Ta iHQOpMaIlifo Ha
BeOcaiiTi YTT: Tenep Bci myOiikarnii MaroTh pPO3TOPHYTI aHITIOMOBHI pe3lOMe, aHTJIOMOBHI JyOii
Ha3B TaOJHIb, PUCYHKIB 1 0i0miorpadii, a roJoBHe — 3’ SIBUIIMCS aHTJIOMOBHI TIpalli, SKUX Y KOXKHO-
My HoMmepi Theriologia Ukrainica 6—8. O0csar nuTyBaHb XypHAITY 3a Bepciero Google Scholar y
ocTaHHi 5 pokiB BuiioB Ha piBeHb 200-250 uutyBanp Ha pik (https://bit.ly/3vMhANK).

Cepen ornsaiB JisUTbHOCTI TOBAPUCTBA OCTAHHBOTO YacCy — BCTYIHA CTATTS Y BUNYCKY 7herio-
logia Ukrainica, npucBs4eHOMY IOCIIDKEHHAM KaxkaHiB [Zagorodniuk 2018], a Takox ornisau mo-
IiH, 1Mo oTpuMany Ha3By «Poku 3BipsT», Hampukian, «Pik BuBipku 2020: orisa TeMU Ta MOMIN»
[Zizda et al. 2018]. Taki iHIIaTHBH OTPUMAaIH PO3BHTOK, IMOYWHAIOYH 3 KaHIBCHKOI TEPiOIIKOIU
2009 p. 1 HOKIMKAaHI MPUBEPTATH yBary AOCIIAHUKIB, Mac-MeJlia i FpPOMaJChKOCTI 10 MpodJieM A0cC-
JKeHHST a00 OXOPOHU TUX UM IHIIMX a0OpUTeHHUX BHUIIB. TaKMMM 3a IHII[IaTUBOIO HAIIOTO TOBA-
puctBa ctamu: 2009 — Pik 3yopa, 2010 — Buapu, 2011 — Kaxana, 2012 — Kaxana (MikHapOI-
uuit), 2013 — Bosuka, 2014 — Bopcyka, 2015 — Capuu, 2016 — Bobpa, 2017 — Ixaka, 2018 —
Bogka, 2019 — Csuni, 2020 — Busipku, 2021 — Jlacku, 2022 — Kota [Zagorodniuk et al. 2020].
Ile cyTTeBO Ypi3HOMAaHITHHIIO aKIlii TOBAPUCTBA, 3 IKUX JI0 TOT0 Oyia ume «Hid kaxaHiBy.

[Tonpu siBHE 3pocTaHHS KiJIBKOCTI M 00CATIB BHIaHb, KUIBKICTh YYaCHUKIB IOPIUYHUX 310paHb 3
pokamu Braia, i Ha cepeanny 2010-x pokiB ctaHoBuiIa 01r3bK0 35—40 oci6. OcTaHHSA Iepeln Belu-
KM JoknayHoMm Tepiorikona (26-ta), mo npoiinia Ha XopTuii y yepBHi 2019 p., 3i6pana 36 koner.
JloknayH mopapyBaB HaM MPAaKTHKY JTUCTAHLIHHUX CeMiHapiB, MPOTe Taki 3aco0u He e()eKTUBHI IS
mKija. Ha 1mKkonax BaKJIMBOK YMOBOIO € aOCTparyBaHHs BiJ MoOyTy W OTOYECHHS, MO €(PEKTHBHO
JOCATAETHCS 0a3yBaHHAM Y 3allOBIAHUKAX UM HA O10CTAHIIIAX, JIe YYACHUKH 3aMKHEHI 1 CITUIKYIOThCS
HE TUIBKU ayIUTOPHO, aje il KyiayapHo, B pexuMi 24/7. 3a MuX yMOB NpakTHKa OYHUX 3i0paHb BCE
Oinble Bijmassiiacs, i HoBa XBWIsl BikHM Pocii mpotu Ykpainu ii ocTaTo4HO 3HUIIMIA. 32 JaHUMHU
Ha mepiry nosnosuHy 2022 poky, B YKpaiHi akTiBHO npamroBanu qume 10-15 % komner 3 gmcina pe-
TYISpHUX YYaCHHUKIB TepiomKia Ta aBTopiB BuAanb Y 1T ocranHix 10 pokis.

Tabmuns 1. Bumycku tepionoriunoro Otonerento (Novitates Theriologicae) micns #ioro BigHoBIeHHS y 2012 pori

Table 1. Issues of the theriological bulletin (Novitates Theriologicae) after its restoration in 2012

Bumnyck Ta pik | Ha3sa Bumycky, #oro oco0:1muBocTi Ta 06csT

Pars 8 (2012)  «TepiodayHa 3amOBITHUX TEPUTOPIiii Ta 30€pPEKECHHS CCaBIIiB» — BUITYCK 3 MaTepialaMu
19 Tepiomkonu (HopHoMopcrkuii GiocdepHuii 3anoBiqHuk, Bepecens 2012). 76 c.

Pars 9 (2015)  «/locnimKeHHs ccaBILiB CTEIOBUX PETiOHIBY — BHITYCK 3 HAKONWYeHUMH B apxiBi YT T
MaTepiajlaMy TOBOEHHOTO Yacy IOJ0 JOCTIKEeHb Yy CTETOBHUX perioHax Ykpainn. 200 c.

Pars 10 (2017) «OGmnik ccauiB: 30ip Ta 00poOKa JaHUX» — 301pHUK CTATEH 3 METOAUK MONBOBHUX JOCIIIKEHD
ccaBIiB, 32 MaTepiamamu 2—22 Tepiomkin. 226 c.

Pars 11 (2020) «Xopoutoris ccaBiiB Ta 3HAXIIKH PiAKICHIX BHIIBY» — BHUIMYCK 11, MpUCBsIUEHHH OTIsIIaM
MOIIMPEHHS, apeaJiaM CCaBIIiB Ta 3HAXiJAKaM pigKicHUX BuaiB. 210 c.

Pars 12 (2021) «Bwupa y GioJorii: Teopis Ta MpaKTHKa» — BUIYCK, IPUCBSIUSHUI MIKANCUUITTIHANIPHIN TeMi,
iHimioBanuit YTT i BopsakoBaHuit 3a y4acTi (axiBiiB 3 pi3HHX raiy3eit 6ionorii. 396 c.

Pars 13 (2022) «/luka TepiodayHa y 3SMIHHOMY CEPEIOBHILI» — BUITYCK, IPHCBIYCHUI omucaM AuKoi payHu Ta
OKPEMHX JIOKaJIbHUX (PayHiCTHYHNX KOMILIEKCIB B yMOBaX 3MiH J0BKimi. 160 c.

Pars 14 (2022) «Tepionoris B Ykpaini. Yactuna 1: 1OCTiTHUKH MHHYJIOT0» — BHITYCK, IPUCBSTYCHUH 50-pidyio
Yxpaincekoro Tepiosiorignoro Tosapuctsa. 370 c. [y apyky]

Pars 15 (2022) «Tepionoris B Ykpaini. YacTrHa 2: MOCHITHAKA CY9aCHOCTI» — BHITYCK, TIPUCBIYCHUI 50-piddio
Yxpaincekoro Tepiosorianoro Tosapuctsa. 180 c. [y apyky]
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Brpartu 1i 1o cyTi € HE3BOPOTHUMH, OCKLIBKM HOBOT'O MOKOJIIHHS AOCIIIAHUKIB HEMA€, OCTaHHI
acripanT-Tepionoru 2022 poky BKe 3aXHIIAIOThCS. SKIIO 10 OTO 10JaTH KPU3Y Y MHCIUBCTBO-
3HABCTBI, 3aKpHUTTA NMpodinbHUX BimainiB B obmacHuX CEC i ckopodeHHS HAyKOBUX INTATIB y 3aIlo-
BiZIHMKAX, MPUIUHEHHS poOOTH Kadeap 300J0Tii B OUIBIIOCTI yHIBEPCHTETIB, TO MOBa Ma€ MTH He
Ipo Kpu3y, a Ipo 3HUKHEHH: i 0e3 Toro Maioro npomapky ¢axisuis. 100 Tepiooris, mo He Tak i
OaraTo quis 25 oGmacreit, 282 yHiBepcuTeTiB Ta 44 MITH HaceleHHs. [le nyxe mMana miaTta CycIiIbCT-
Ba 32 MOXKJIMBICTh MAaTH €KCIEPTIB W00 MPUPOAHUX PECYPCIB, TUHAMIKU MOMYJISILiNA, MOHITOPUHTY
Yy>KOPIAHUX BUAIB, KOHTPOJIIO 300HO31B Ta CHHAHTPOIIIB, OXOPOHU PapUTETIB.

VY HOTOYHHMX YMOBax HEMOXKJIMBOCTI 3yCTpidel i MpoBeJeHHs SIBHUX aKIii OCHOBHOIO (hOPMOIO
JISTTBHOCTI TOBapHCTBa BCE OLNBINIE CTae BIPTyabHHH COLiyM, BIATIOBITHUH iesM «HEBHIMMOTO
KOJIEIKY» !> — CIIIIKYBaHHS y COLMEpEkax Ta MyOIIiKalis y TeMaTHaHuX 36ipHuKax (sx-ot Tepio-
JIOTIYHHUN OFOJIETEHB) Ta MPEICTABICHHS OiIbIl (yHIAMEHTAIBHHUX JTOPOOKIB Y BUIYCKaX KypHATY
Theriologia Ukrainica. Bce 1ie mo3Hauninocst Ha popmax akTHBHOCTI B TOBapHCTBI.

Jemro npo cyTHicHe i noganbiie

PoGota B skocTi «00’ekTy aHanizy» 3 O. Co00JIEBOIO, aBTOPKOIO YHIKAIBHHUX BHIAHB 3 COIlIO-
JIoTii HayKOBHX KOJIEKTHBIB [Soboleva 2017], 30araTuiia aBTopa i 6araTbox THX, XTO OpaB ydacTh y
TUX JOCIIJDKEHHSX, YCBIIOMJIGHHSIM CaKpaJlbHUX CEHCIB HIKLI sIK 0cOOMUBUX colliymiB. Hac sik Hay-
KOBIIIB 0araTo pasiB ImpuBYalHU J0 JAYMKH, IO LIKOJA — IIe MepCOHANi30BaHa CNUILHOTA, B AKii €
Jigep, IKA| KoIae B0, 1 MIKOJIAPI, SKi KOmaroTh BIup. CaMe Tak 3BHYAHO i pO3yMilOTh HayKOBI
LIKOJIM Y HAIIOMY CYCHinbCTBi. [IpoTe mkomnu, 1me 30BciM iHie y GiocopchbKoMy, THOCEOIOTIHHOMY
i MEHTaJBHOMY PO3YMiHHI — II€ IO CyTi OOMiH JTyMKaMH, pyKOIIMCAMH, iesIMU, OOMIH B yMOBax
JIOBIpH ¥ OYiKYBaHHS IMOPAJH, AUCKYCil, TO3UTHBIB PO3BUTKY.

Came Tak, Xo4a ¥ CTHUXIHHO, PO3BHBAJIOCSA W TEPIOJIOTIYHE TOBAPHUCTBO 1 HOro cydacHa Haii-
OuTeII JieBa (hopMa — TepiomIKoa. | TaKUi PO3BHTOK CIPHSB JTOMIHYBAaHHIO JOBIPIHBOI ()OPMH B
YChOMY — BiJI MATPUMKH MIEPBUHHUX 1JIeH, TUCKYTOBAaHUX Ha KPYTJIMX CTOJaX JO PeleH3ild Ha HOBi
roTOBI AJs myOmikanii JopoOku. B ToBapucTBi pociu Bei, 1€XTO mepepic 1 BBaxae cede TaBHO CaMo-
JIOCTaTHIM, 3a0yBIH MPO CBOT MOYATKH, iHIIN 3 POKY B PIiK ITyTh Ha HOBI 3yCTpiui i TOTYIOTh HOBI
iHiiaTiBH. HemepepBHUM 1HKY0aTopoM 3aJIMIIAIOTHCS IMOPIYHI IIKOJU-CEMIHAPH 1 BUIAHHS 5K
30ipHUKH Npalb, B IKUX KOKHUH aBTOP 1 PeJaKTOp HETMEPEPBHO POCTYTh HaJ cOO0I0 HE MEHIIE, HiXK
B IHIIIUX «HEBUJIUMHUX KOJIEIKaX» — COIliyMaX, sIKi COPHUSIIOTh POCTY i PO3BHUTKY.

Oco0n1Ba rpaHb CTOCYHKIB — €MOIIii Ha KIITaNT «III0 MEH1 JAajio Ballle TOBapUCTBOY». Taki ay-
MKH JIOBOJMJIOCS UyTH HE pa3 BiJ aBTOPiB MOHOTrpadiil, AKi «dIoMych 320y BKa3aTH TOBAPUCTBO Y
BHXIJIHAX JaHUX CBOIX MOHoOrpadiii, BiJ HemIOaIuX JOCIIIHHUKIB, SKi BUPOCIH JI0 IMyOmiKaIii y pi3-
HOT'O POy CKOIMycaXx i BiIMOBIISIOTH MOJIO/Ib Bifl MyOJiKalil y HallMX BUAAHHSX, 3a0yBIIH, Je iXHi
HepIIi «OMyCH» AOBOIIMIN JI0 MYTTS TEPIEINBI PEeIaKTOPU ¥ JOOPO3NUINBI pelieH3eHTH. SIKi, BUp-
BaBIIUCh HA MDKHAPOJHI OpOITH BOPKIIOIIB Ta HETBOPKIB, BBAXKAIOTh 3a raHh0y OpaTH ydacTh B
3ax0JlaX yKpaiHChbKOro MacmTaly, TOMpH Te, 10 Cepell PETyIAPHUX YUACHHKIB € U MOJIIKH, 1 O110-
pycH, ¥ MOIJIOBaHH, Ta i JalibHi KOJIETH Yac Bijl 4yacy TilllaTh HAC CBOEIO YYACTIO.

I me oHa rpaHb: IHKOIM TOBOPSITE «3HAMIITH MEHI KOIITH Ha JOPOTY» a0 «IaiTe rapanTiiitHui
JUCTY», 3a0yBal04H, II0 KOKHE TOBAapHCTBO PO3BUBAETHCS iHILlIaTHBaMH 3HU3Y, a HE 3TOpH, Ie He
OrOJDKETHA OpraHizallis, a Kiy0, B SKHH YYaCHUKH BIIJAIOTh YaCTHHY ceOe, CBOTO Yacy, CHJI, J0XO-
IiB, Marouyn OakaHHS OAYUTH PO3KBIT caMe Takol (YOPMH NisUTBHOCTI, TAKHUX IHILIATHB, TAKUX (OpPM
COIIIAJIEHOTO KMUTTS 1 TAKUX BIUIMBIB HA CYCIINbCTBO. JIfonuHa, sKa Bl MOYaTKy HE KEPTBYE, a BU-
Marae, He IiHyIOYH Te, IO Mo CyTi 0€31iHHO, — CIIBYYacTh iHIINX y PO3BUTKY TeOe, cebe, Coriymy
1 caMm (axT iCHYBaHHS TaKHX COILIyMiB, IIKUI, COUTEHOT — HE MOXE 3HAWTH PaIiCTh CIIUIKYBaHHS B
TaKOMY CepeoBHINi. I, HaBMakw, JIOAH, SIKI IParHyTh 10 CAMOPO3BUTKY, SIKi X0U TPOXH OaKaioTh
CIPUATH TACIOHAPHUM SBUINAM, IIHIMATHCA B CHCTeMi mipamian Macioy J0 BUIIMX HIa0JiB, 10
BHCOKHX JJOCSITHEHb 1 CAMOBHPaYKEHHS — 1€ OCHOBA BCIX K1 1 TOBapHCTB.

12 «(HeBumumuii Kojemx — MO3HAYEHHS HEIHCTUTYIiali30BaHOT IPYNU AOCTIJHUKIB, SIKi Y3rOJHKEHO MPALIOIOTh HaJl
CHIJIBHOIO MPOOJIEMaTHKO0, YTBOPIOIOUHM THM KOMYHiKaliliHe 00’ equanHs...» (https:/bit.ly/3byGRnR).
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XXVI Tepionoriyna wkona
XopTtuusa 17-21.06.2019

XXVI TepionorivyHa Lwkona

ocTpiB XopTuua
17-21.06.2019

ITorouni yacu HempocTi A BCix couiymiB. OcoOnMBO CKIIJHI OCTaHHI TPU POKHU, O3HAKaAMU
SIKMX CTaJIM KOBIJAHUI JIOKJayH 1 cITycTOLUINBA BilfHa. Boporn HaMararoThCsl OIyCTUTH HAC A0 HHUXK-
YHX, IEPBUHHMX TTOTPEO, MPOTE MIOpa3y MU IMPOXOANMO OYHIIECHHS, Oa)Kal0ur PO3BUBATHUCS W POCTU
HaJ c00010, pO3BUBATH 1 TOH COIiyM, B IKOMY MH OH XOTLJIM iCHYBaTH 1 B IKOMY 3aTHIIHO 1 TBOPYO.
A TI0 MOXXJIMBOCTI — CYTHICHO, aKTyaJIbHO ¥ MepcreKTuBHO. Peanii Hamoro akageMidHOTO UTTS,
CYTTEBO 3MiHEHI IBOMa pOKaMH KOBIJTHOTO JIOKJAyHY 1 BIHHOFO, TIPU3BEIH IO CYTTEBUX 3MiH HAYKO-
BOTO XHUTTSA B YKpaiHi. 3HauHa YacTHHA KOJIET BUSABUIIACSA B OKYIIAllii, B eBaKyallii, JeMo0iizaIii, a
OKpeMi 1 B cTaHi IMIHOO0KOI enpecii, sika € Tak caMo JOKIAYHOM.

O4eBHIHO, IO 32 ITUX YMOB IMPOBOAMTH OY/b-sIKi aKIlii HEMPOCTO — 3HUKJIM MOTHBAIII, JIOTiC-
TUYHI Ta €KOHOMIYHI MOJIUBOCTI JUI IPOBEJECHHS aKIii 4 IIKiI-CeMiHapiB, CyTTEBO BIIANA i aKTHU-
BHICTh JOCHiIHUKIB. LlpoMy «crpusio» uumaino ¢axropiB. Cepea OCTaHHIX — 3aKpUTTA IO BCIiX
KpaiHi kKadeap 30010Tii i acmipaHTyp 300JIOTIYHOTO CIIPAMOBAHHS, MAIIHHI MPECTHKY ITyOJTiKaIii
YKpalHCHKOIO 1 TEMATHKH, MOB’S13aHOT 3 PETiOHAIBHUMU (payHaMH, CyTTeBI OOMEKCHHS MOXKIMBOC-
Teil BUBYEHHS (hayHU TPajUIiMHUMH METOJaMH, BKIFOUHO 3 BUKOPUCTAHHIM Pi3HOTO POy MacToK,
mo cyTi 3a00poHa BUBYATH «4epBOHOKHIHI» Buau. Ocranns Tepiomkona (puc. 5) 3i0pana nwurre
37 ydYacHHKIB. 1 TIEpPCIICKTHBH 310paTé Ha OyIb-sIKy HOBY 3yCTpid Xoua Ou 15-20 ydacHUKIB BKe
npumapHi. IIpote Haxis €. I B i ocHOBI — 3MiHa (opM aKTHUBHOCTI i mapanurMm. Biacue, ne 6ymo
3aKJIaJICHO 1 OCTAaHHIMH TPHOMa TEPIOMIKOJIAMH, MOYWHAIOYH 3 ojiechkoi (2017 p.).

Ha nymky aBTOpa, KIIOYOBHMH 3aadyaMHu i popmaMu IisSUIBHOCTI 3a Cy4acHHX YMOB (HE JIHIIE
IUBITI3AIHHAX Y1 MICIIEBUX TUXOIUIMHHUX ), ajle i 3 ONVIAIy Ha JIOKJAayHU Ta BIHHY MalOTh CTAaTH:

1) mommpeHHS HPakTHK HEMPSMOTO IOCHiIKEHHS MaTepiany, BKmouHo 3 OSINT-anamizom,
6ioreorpadiunumu (I'IC-TexHikn) 3a1a4amMu Ta BEICHHIM 0a3 JaHUX PO PEECTpallii BUIIB;

2) yBara 70 aHaJli3y BapiaTHMBHOI CKNaf0Boi (ayHH, HAATO YYXOPITHUX BUIIB i, JO MEBHOI Mi-
PH, PAPUTETHOTO SI/IPa, 3 YBAroo J0 aHali3y HAIPSAMKiB Ta TEMIIB (paKTHYHUX 3MiH (ayHH;

3) 3mimeHHs] KOH(MEPeHIIHHOI aKTUBHOCTI y OiK TeMaTHYHUX METOJUYHUX CceMiHapiB Ta ¢op-
MYBaHHS aHAIITUYHUX TPYM (3a 3pa3KoM BiKe iCHYIOUHX poOouunx rpymn Tepiomkonn);

4) dopmyBaHHS LUKIIB 33a7a4, B sIKi MOKYTh OYTH 3aydeHi pi3Hi JOCIIIHUKN 3 0OMEKECHUMHU
MO>KJTMBOCTSIMH IO IIIMPOKOI TIOJILOBOT pOOOTH, 3 METOIO 00’ € JTHAHHS JIOCIITHUIIPKUX 3yCUJTh;

5) mupiie iHGOpMyBaHHS Ta 3ay4CHHS CTYIEHTCHKOI MOJIOJI, CTYJCHTCHKHX TYPTKiB JIO Hay-
KOBO1, KOH(epeHIIiHHOI mismbHOCTI Ta akmid YTT; nmpoBeaeHHsT BOPKIIIOIIB /Il HAYKOBIIIB 3 yCTa-
HOB MIPUPOIHO-3AIIOBITHOTO (POHAY Ta aKTUBICTIB-TIPUPOIOOXOPOHIIIB;

6) MOCHIICHHSI YBard JIO BUBUEHHSI KOJIEKI[il 3 BUKOPUCTAaHHSIM HOBHX MiJX0iB (reHaHaiis, 3D-
Mopdostoris) i popMyBaHHs HOBHX CEpili 32 paxyHOK 300Dy 3pa3KiB 0€3 LiIbOBOrO JIOBY'?;

7) miAroTOBKa KOJIGKTUBHUX OTJISAJIB 3 MIMPOKUM 3aTYYCHHSM Y SKOCTI €KCIEPTiB KOJeT 3a KO-
YKHHUM CIICI[ialTbHAM HAIPsSMKOM Ha IPOTUBAry MPaKTHIII IHPOKO(GOpMAaTHIX MOHOTpadii.

13 MoBa, 30kpema, Ipo 3arubeb TBAPUH HA JOPOTax, MPO 3HAXiJAKKM PEIUTOK HA IOINIX XMKUX, BHIYUEHHS 3Pa3KiB 3
HEJIETOK COB, «BIiIXia» y 300MapKax Ta EeHTpax peadijiTauii Tomo.
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Bpermri, 3araJbHUM 3HAMEHHUKOM LIOTO BCHOIO Ma€ OyTH 30€peXeHHs 1 IOCHICHHS POl TO-
BapUCTBa y BEJCHHI 00’ €HaBuOi poOOTH Ta MIATPUMKH TEPIOTOTIYHUX AOCIIIKEHb, 30KpeMa IIs-
XOM BEJICHHS BeOCalTy, MPOBEICHHS CeMiHApiB, Y3rO/KEHHS 1 BIOPSAAKYBAaHHS HAIllOHAIBHOI Tep-
MiHoJIOT1i Ta HOMEHKJIAaTypH, IiAroTOBKH ()aXOBHUX BHUIaHb Ta TEMAaTHYHUX 30IPHUKIB HAyKOBHX
Ipalb, BIOPAAKYBaHHS JOBIIKOBUX BUJaHb, OpraHi3allisl pi3HOMAHITHUX aKIlii HA KIITANT «CCaBellb
POKY» UM «HIY Ka)KaHiBy, MPOIIO3HIIi1 IO HAIIOHAILHUX «YE€PBOHUX» CITUCKIB 1 CITUCKIB YYKOPITHUX
BUJIIB, PEKOMEHALT 10 CKJIaAy EKCIEPTHUX IPYIl IPU MiHICTEPCTBaX TOLIO.

TMopsikn

Mos nozsika BciM KoJieram, sIki CBOIMH y9acTIO 1 CIIOTafgaMH CHPHSUIH BiJTHOBJICHHIO CTOPIHOK 3 icTopii Tepioiorii B
VYxpaini, HanTo 1. €EmenpsHoBY, P. Pexosuto, 1. Poratko, H. ®inimuyk, a takox T. Kpoxmanbhill 3a 30epexeHi i
nepefaHi y KOpPHCTYBaHHS apXiBu ToBapucTBa. [lsakyro cmiBpoOitHumsaM 6ibmiotexku I3AH 1. KoncranrtiHOBiM Ta
JI. JlacTikoBiii 3a CIPUSIHHS Y HOIIYKY AaBHIX JuKeped. Mos moJsKa 4ieHaM pagd TOBapHCTBA Pi3HOTO Yacy i aKTHBY
LIOPIYHUX TepiosoriuHux wKia A. Bomoxy, JI. 'ognescrkiit, B. lomanutinio, C. Xwuni, B. JloOkoBy, 1. Mep3nikiny,
3. Cemoniniii, M. Poxenky, B. Tumenky, B. Tokapcekomy, I1. Xoenpkomy, 1. [lukomMy Ta iHIIEM KoJeraM 3a Bax-
JIMBI YTOUHEHHS i KOMEHTapi II0JJ0 OKPEMHX HepioliB pO3BUTKY TOBAPHUCTBA i y4acTh B HOTo HisutbHOCTL. Most most-

ka . Mep3nikiny, 3. bapxkaci, B. Tumienky ta O. Co6omneBiii 3a BaXIHBi Opagy IIOA0 MOKPAIEHHS PYKOIIUCY.
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