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BocrouHoeBporeiickast rmojieBKa — (paKyJabTaTUBHO CMHAHTPOMHbII BUI, aKTUBHO pacCeouiics B BO-
CTOuHoOI1 YacTu ceBepHoil EBpasuu. Tepputopus pacnpocTpaHeHus Buaa B MpKyTckoit o61acTu u3BecTHa
KaK JU3bIOHKTUBHBIN yyacTok apeana ¢ 1980-x. M3yueHno 98 ocobeii, oTyioBieHHBIX B 2016—2017 1 2021—
2023 rr. Ha BOCTOYHOM yYacTKe paccejieHUs, TIe BUI BOepBblie ObLI oOHapyXeH B Havyaae 2010-x rT.
2KUBOTHBIX OTJIaBIMBAJINA Ha AHTPOIIOIe€HHO TPaHC(HOPMUPOBAHHBIX TEPPUTOPUSIX OT OKpecTHOCTel I. Vp-
KyTCK 10 23-ro KmiomeTpa ['010yCTHEHCKOTO TpaKTa; B €CTECTBEHHbBIX OMOTOIIaX BU B OTJIOBAaX HE BCTPEYEH.
Jsg BUOoBO#l MaeHTU(GUKALMY MCHOJIb30BaHbl MOJIEKYJISPHO-TEHETUUECKEe MapKepbl. Mopdoiioruue-
CKME U MUKPOCTPYKTYPHBIE XapaKTepPUCTUKHU 1IEYHBIX 3y00B U3y4eHbI C MPUMEHEHUEM METOIOB CBETOBOIA
U BJIEKTPOHHOM MMKPOCKOIMU. B Xo/me aHaaM3a OIOHTOJIOTMYECKOM M3MEHUYMBOCTU OLIEHUBAIU CIOX-
HOCTB XeBaTeJIbHOM MOBEPXHOCTU, PETYISIPHOCTD YepeaoBaHUs e (PyHKIIMOHATBHBIX 3JIEMEHTOB — PEXY-
LIMX TPaHe, a TaKXKe OTMEYaIM HaJIMYMe UM OTCYTCTBUE ATUITMYHBIX MIPU3MAaTUUECKUX CKIAA0K U IIPU3M
(penkux HeBUAOCTIe UM (PUIHBIX TIPU3HAKOB, IIPOSIBIISIIOIIMXCS U HAKAIJIMBAIOLIMXCS Y Pa3HbIX BUIOB Arvi-
colinae nmpu GIM3KOPOACTBEHHOM CKPEIIMBAHUM, HO paHee He U3BECTHBIX Y BOCTOUYHOEBPOIIEICKOM 10~
JIeBKM). YacTOThl MPU3HAKOB, XapaKTEPU3YIOILIUX CIIOXKHOCTb 3KeBaTEJIbHOM IMTOBEPXHOCTU U PETYJISIPHOCTD
ee (PYyHKIMOHAJIbHBIX 3JIEMEHTOB, Y U3yYEHHBIX KMUBOTHBIX HAXOASATCS B MpeaesiaX 3HAYEHUM, U3BECTHBIX
IIJIsI OCHOBHOTO apeajia Buaa. B 1ByX TouKax OTJIOBA BIIEPBHIC /IJIsi BOCTOUHOEBPOIIEICKOM MOJIeBKM OOHA-
PYXEHBI 0COOU C aTUIMMYHLIMU IIPU3MATUYECKUMHU CKiIaakaMu. [Ipy MakCMMalbHOM IPOSIBIEHUU 3TUX
CKJIaJIOK OT 3aJHel HeMmapHOM MeTJX HUKHUX 3y00B OTAE/ISIETCS CBEPXKOMILIEKTHAsI MPU3Ma, TOMOJIOTH -
yeCcKHU COOTBETCTBYIONIAs TMIOKOHUAY. Pacripenenernue naMeUISpHOI U paauaabHOM MaIi Ha CBEPXKOM-
IUIEKTHOM MpU3Me He coriacyeTcst ¢ (yHKIIMOHAIbHO OOYCIOBJIEHHBIM M 3BOJIOLIMOHHO 3aKPEIUIEHHBIM
pacrpeneneHrueM TUIIOB SMaJiu Ha 3ybax poaa Microtus. CaenaH BbIBOI O TOM, UTO B U3yUYE€HHOM JIOKAJIbHOM
MUKPOMNOITYJISIUU TIPOSIBIISIIOTCS (DEHOTUITMYECKME TTOCEACTBUSI BOCCTAHOBJICHUSI YMCJIEHHOCTU U3 He-
GOoJIBIIOro yuciaa ocHoBareseil. Ilo-BuauMoMy, B pailoHe MCCIeOOBaHMII BUJ CTAJIKUBAETCI C MHOXE-
CTBEHHBIMHU MOCJIEA0BATEIbHBIMU CITyYasiMU 3aKpelyieHrs (HaTypan3alyu) Ha HOBoi Tepputopuu. I1o-
JIydeHHBIE€ Pe3YyIbTaThl ITOATBEPXKIAIOT MEPCIEKTUBHOCTh UCIIOJIb30BAHUS IEHTAbHBIX MPU3HAKOB ISt
MOHUTOpPHHIa BUIOB Arvicolinae, rpaHUIbl PacIpOCTPaHEHUsI KOTOPBIX IMOABEPraloTcsl 3HAUYUTEIbHBIM
MIPOCTPAHCTBEHHBIM U3MEHEHUSIM B OTHOCUTEIBHO KpaTKHUE CPOKU, HOCTYITHBIE IJIs HAOIIONeHUSI.
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OJOHTOJOTUYECKAA USMEHYUBOCTDb MHBA3UBHOI'O BUJA

Buonornyeckast MHBa3us — 3TO MPOLIECC BTOPXKe-
HUS BUIa U (GOPMUPOBAHUS €ro YCTOMYMBOM MOMy-
JISIOMKA B pEeruoHax 3a IIpeAcjiaMH e€CTeCTBEHHOTO
apeajia, BKJIIOYAIOIINI TP OCHOBHBIE CTAIUU: TIEpe-
MelleHre (TpPaHCHOPTHUPOBKA, WHTPOIYKIIMS), 3a-
KpeIuieHUe (HaTypajlu3aliys) 1 paccelieHue (HaIlpu-
Mmep, Blackburn et al., 2011; Richardson, Riccardi,
2013). desATenbHOCTD YeI0BeKa — BaXKHEHUIIMI (hak-
TOP, CIIOCOOCTBYIOIIMIA OMOJIOTMYECKUM MHBAa3HUSIM,
¥ C POCTOM aHTPOIIOT€HHOTIO BIMSIHUS Ha Ouochepy
BCE yallle MHBa3UM Yy>KePOMIHBIX BUIOB paccMaTpu-
BalOT KaK yrpo3y JIsI 0MOpa3HOOOpa3usl eCTECTBEH-
HbIX 3KocucteM (Galiana et al., 2014; Maci¢ et al.,
2018). 111 “HBa3MBHBIX BUIOB IMIPOILIECC PACCEICHUS
3a mpeleilbl OCHOBHOIM 4YacTW apeajia Ha IIEpPBBIN
B3IJISIA, TIOJIOXKUTEJICH, ITOCKOJBKY IE€MOHCTPUPYET
yepThl OMOJIOTMYECKOro IMporpecca. Bmecte ¢ Tem
OLlcHKA 3BOJIIOLIMOHHOIO ITOTEHIIMAJIa MHBA3UBHBIX
MOITYJISILIIT — 3TO KOMIUIEKCHAsI MEXAUCIATIMHAD-
Has 3a1a4a, TpeOymolliasi He TOJIbKO IJIUTEIbHbIX Ha-
OfofcHUI, HO U CUHTE3a MaHHBIX Pa3HbIX AUCIL-
wmH (Hanpumep, Sherpa, Després, 2021). deHOTH-
MAYEeCKUe MOCIENCTBUS MPOXOXACHUS Yepe3 CTaauu
WHBa3UM IIPU 3TOM PacCMaTPUBAIOT B CBSI3U CO CIIO-
COOHOCTBIO BHIA TIPUCIIOCAOIMBATHCS K HOBBIM YCJIO-
BusM. OgHaAKoO cTanusl IepeMelleHUs] B OOJbIIMH-
CTBE CJTydaeB CBSI3aHa C KpUTUYECKUM COKpallleHUEM
YUCJIEHHOCTH, YTO, TEOPETUIECKN, MOXET UMETh U
HeratuBHbIe Tocaenctsus (Allendorf, Lundquist,
2003). Ha npakTuke yBeJIWYEeHUE YaCTOTHI OTIACTb-
HBIX PELIECCUBHBIX IIPU3HAKOB U IIPOsIBIIEHUE (DEHO-
TUIIWYECKUX abOeppainuii OTMEYaloT B IIOIYJISILIMSIX
TPaHCJIOUMPOBAHHBLIX BUIOB MJICKOIIMTAIONINX, KO-
TOpBIE, TeM HE MEHEe, YCIIEIIIHO OCBauBalOT HOBBIE
tepputopuu (Hanpumep, Kopabies u ap., 2018). Ka-
KM 00pa30M MHBa3WBHbIC BUABI IIPEONOJICBAIOT HE-
TaTUBHBIC TTOCJIEICTBUS BOCCTAHOBICHUS YUCICHHO-
CTHU U3 HEOOJIBIIOrO YMC/ia OCHOBATEIE — 3TO OAUH
13 (pyHIaMEHTaIbHBIX BOIIPOCOB IPHU U3YYECHUU MH-
Ba3MOHHOTO IIpoliecca.

Cpeny MJIEKOTIUTAIOIIMX OJHUM U3 MEPCHEeKTUB-
HBIX 0OBEKTOB U3YyUYeHUS (PEHOTUNTUYECKUX TTOCIE/I-
CTBUII WHBA3UU SIBJSIETCSI BOCTOYHOEBpoOMeiicKas
noneBka (Microtus rossiaemeridionalis Ognev 1924) —
¢aky1bTaTUBHO CMHAHTPOITHBIN BUI, aKTUBHO pac-
CEJISIOLIUICS B BOCTOYHOM YacTu ceBepHoii EBpaszumn
(Meiiep u ap., 1996; Manbirud u ap., 2019). Anssb-
IOHKTMBHbBIE YYaCTKU apeaja, MOsIBIISIoLIMecs B pe-
3yJbTaTe HellpeaHaMepeHHO MHTPOAYKIIMU, CITyKaT
€CTECTBEHHBIMU JIAOOPATOPUSIMU, B KOTOPBIX MOTYT
OBITh MPOCJEXKEHbl (PEHOTUITMYECKUE ITOCIENCTBUS
¢dbopMUpoBaHUS TOMYJISILIMU U3 OTPAHUYEHHOTO YU C-
Jia ocHoBarteneit (Markova et al., 2019). B Tpex u3 ns-
TM U3YYEHHBIX paHee IU3BbIOHKTUBHBIX YYaCTKOB
apeasia OOHapyKeHO TPOsIBJIEHNE CKPBITOI (hDeHOTH-
MUYECKON N3MEHUYMBOCTU: PE3KOE TOBBIILIEHUE J0JIU
pe3epBHBIX MOP(MOTUTIOB 3yOOB, TIOSIBJIEHNE PEIYKIINIA
U HaKOTUIEHUE PENKUX OJOHTOJIOTUYECKUX Bapualuit
(Markova et al., 2019). Marepuainl u3 UpKyTckoii 00J1.

300JI0TUYECKUM XKYPHAJI  Ttom 102

Ne 7 2023

827

TaKKe ObLIY BKJIIOYEHBI B IIPOLIMTUPOBAHHYIO pabo-
Ty (HeOosblllasi cepusi YepernoB M3 OKPECTHOCTEM
noc. HoBoHykyTtckuii, koyutekiius M.H. Meiiep, SUH
PAH), onHako (heHOTUITMYECKMX MOCIEACTBUI (pop-
MUPOBaHMUS MONYJISIUMU M3 OTPAaHUYEHHOIO 4YKCjia
OCHOBaTeJIeil BBISIBIICHO HE OBLIO, YTO MOTIJIO OBLITh
CBSI3aHO KaK C HEOOIBIINM 00BEMOM BHIOOPKH, TaK 1
C OTCYTCTBUEM (PEHOTUNUYESCKM BBIPAXEHHBIX 3(-
($EeKTOB KPUTUIECKOTO COKPAIICHUST YMCIIEHHOCTH.

Tepputopusi pacrpocTpaHeHUs] BOCTOYHOEBPO-
neiickoit moiaeBKu B MpKyTCKoOif 0071. m3BeCTHA KaK
IU3BIOHKTUBHBINA ydyacToK apeana ¢ 1980-x romos,
KOTJa BIIEpBbIE MO0 KapHUOJOTUUYECKUM JaHHBIM Oblia
YCTaHOBJIEHA BUIOBas MPUHAIJIEXHOCTD TMOJIEBOK U3
okpectHocTelt roc. HoBoHykyTckuii (JIunuH u np.,
1987; Meiiep u ap., 1996). UCTOYHUK IPOHNKHOBE-
HUS BUJIa B PETUOH HE U3BECTEH, MPEAIOJIOXUTEb-
HO BOCTOYHOEBpOIIelicKasl mojeBka Oblia 3aBe3eHa
o xene3Hoit nmopore (OObIKHOBEHHas TIOJIeBKA...,
1994). Paccenenne B MpKyTcKoii 00J. IIIO BO BCEX
HampasiaeHusix: K 2008—2013 rr. mojiydeHbl MHOTO-
YUCJIEHHbIE MOATBEPXKICHHbIE HAXOIKW BOCTOUYHO-
€BPOIIeiCKO MOJIEBKU, OTHOCSIIIMECS K CEBEPHOMY,
BOCTOYHOMY U IOTO-BOCTOYHOMY HampaBJIeHUSIM
paccesienus (Manvbiies, 2013). Haubosbliero pac-
MPOCTPAHEHUS Y YMCIIEHHOCTU BUJI IOCTUT B arpoliie-
Ho3ax JieBoro oepera AHrapsl B BepxHewm Ilpuanra-
pbe; U3BECTHHI HAaXOAKU Ha TpaBoOepeXbe AHTaphbl
(Mansbmues, 2013), Ha o-Be OnbxoH (Pavlova, Tch-
abovsky, 2011), a Takke B COCeIHUX peruoHax, Ha-
npuMep B bypsituu, B T. YiiaH-Yae u ero oKkpecTHO-
crax (Moponnoes, KapraBuesa, 2017; MopoimoeB
u ap., 2017). Pacnipocrpanenue Buna B MpKyTckoit
00J1. 1OCTAaTOYHO MOJAPOOHO JOKYMeHTUpoBaHo (JIv-
nuH u ap., 1987; demumosuu, 2006, 2016; ITonos,
2011; Manpiuen, 2013), 4To AejaeT 3TOT y4acTOK
apeaja NepCNeKTUBHBIM JJIs1 U3ydeHUs] (hEHOTUITU-
YeCKOI UBMEHYMBOCTU MHBA3UBHOTO BU/Ia HA CTaINN
paccesieHusl.

Lens paboThl — OTBETUTH HA BOIIPOC, TIPOCICKI-
BAalOTCS JIM Y BOCTOUHOEBPOIIECKOI mojaeBKU B Mp-
KYTCKOM 00J1. (peHOTMIMYEeCKHEe ITOCIENCTBUS BOC-
CTAaHOBJIEHUSI YMCJIEHHOCTHU M3 HEOOJBIIOro 4ucia
OCHOBAaTEJEH.

st aHam3a (peHOTUITMYECKOM M3MEHYMBOCTH BEI-
OpaHBI OTOHTOJOTMYECKME NpU3HAKM. Mopdomaorus
3y00B BOCTOYHOEBPOIIEMCKON MOJIeBKU CHOPMUPO-
Bajach B XOJ€ DBOJIIOLIMK B HAIIPpaBJICHUU IOBHI-
LIEHUST TIPUCIIOCOOJEHHOCTU K IUTAHUIO PACTUTEIb-
HBbIMU KOPMaMU C BBICOKMM COAEpKaHUEM KjieT4yaT-
Kku (6onee moapobHo — cM. Markova et al., 2019).
HecMmoTpss Ha cTporyio cBsi3b MOpGOIOTHUU 3yO0OB
C OCOOEHHOCTSIMU WX (YHKIMHU, NPU OJIU3KOPOI-
CTBEHHOM CKpEIIMBAaHUHU JaxKe Y HanboJjiee BHICOKO
CIIeLMaJIM3UPOBAHHBIX MpPEACTaBUTENICH ToaceMeri-
cTBa Arvicolinae TposBIISIIOTCSI peAKUE HEBUOOCIIE-
HUdUIHBIE OEeHTaJIbHBIE IIPU3HAKW, CHIDKAIOIINE
npucnocodieHHocTsh (Markova, Smirnov, 2018; Mar-
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kova et al., 2020). DTa 0cOOeHHOCTD 3yOHOI CCTEMBI
JieNiaeT ee MePCEeKTUBHBIM OOBbEKTOM M3YyYeHUS JJIsI
BBISIBJICHUSI (DEHOTUITMYECKUX ITOCIASACTBUI KPUTH-
YeCKOTO COKPAIIEHUs YUCICHHOCTU 1, BMECTE C TEM,
MMO3BOJISIET COTIOCTABJISITH BBISIBIISIEMBIE TEHICHIIUU
BHYTPUBUIOBOIT U3MEHUMBOCTY C MaclITabaMH 3BO-
JIIOLIMOHHBIX UBMEHEHUI OT TIPEIKOBBIX (OPM K CO-
BPEMEHHBIM TaKCOHAM.

MATEPHUAJI 1 METObI

CoOop Marepuasia NOPOBOIWIM HA BOCTOYHOM
yJacTke pacceneHust M. rossiaemeridionalis B UpkyT-
cKolt 06J1. Toukr OTJIOBOB pacriojioxkeHbl B MpKyT-
CKOM p-HE B HalIpaBJIeHUHU OT OKpecTHOoCTeit MpKyT-
cKka 1o 23-ro kujoMeTpa [o0oyCTHEHCKOTO TpaKTa,
KOTOPBII CBSI3bIBAET O0JACTHOI 1IEHTP € TToc. bosb-
moe ToyoyctHoe Ha Oepery o03. baiikan. OTIOBBI
npoBeneHbl C.A. BopncoBbIM B UeThIpex ToukKax. JIo-
BYIIKM YCTaHABJIMBAJIM B MeCTax OOHApYKeHUsI HOP
CO cliefaMU XKM3HEeIesTeIbHOCTH I0JIEBOK, IIPU Ha-
JIMYMU CHEXHOTO IOKpOBa — BOJM3M OTAYIIMH Ha
MoBepXHOCTU cHera. OlLieHKa YMCICHHOCTU TPhI3Y-
HOB He BXOIWJa B 3aa4M OTJIOBOB.

Touka a — 23-i1 kuyomeTp I'0JI0yCTHEHCKOIO Tpak-
Ta, camoBoe HeKoMMepdecKoe ToBapuiecTBo (CHT)
TSI BRIpAILIMBAHMSI CTOJIOBBIX KOPHE- 1 KITyOHETILIO -
HBIX KYJIbTYP Y MHOTOJIETHUX KYJIbTYPHBIX pACTCHUIA.
Otnossl Ha Teppuropun CHT u B 30He ecrecTBeH-
HOM paCTUTEJILHOCTH 3a IIpeAejiaMu TOBapMILECTBA
MPOBOAWIN KPYrJaoroaudHo ¢ 1999 r., BOCTOUHOEB-
porieiickas mojaeBka orMedeHa ¢ 2011 r. ToJabpKo Ha
tepputopnn CHT. B ecrecTBeHHBIX TaHAIIadTax 3a
npenesamu CHT Ha npoTszkeHUU Bcero repuoja oT-
JIOBOB BOCTOYHOEBpOIIEICcKasl II0JIeBKa He OOHapy-
keHa. Ceprle MOJIEBKU B €CTECTBEHHBIX JJaHIIIagTax
MPEACTABJIEHBI TTIOJIEBKO- 9KOHOMKOI U TEMHOM MO-
JIEBKOIi; mepuoanyecku oba Buaa IIPOHUKAIM Ha
tepputopnto CHT, He (dpopMupys ITOCTOSTHHBIX TO-
celleHuii. MaTepuan sl aHaAu3a OIOHTOJIOTMYe-
CKOM n3MeHUYnBOCTU cobpaH B 2016 (5 ocobeir), 2017
(14 ocobeii), 2021 (25 ocobeii), 2022 (30 ocobeit) u
2023 (2 ocobn) rogax.

Touka b — 15-ii xkunomerp lomoycTHeHCKOTO
TpakTa. OTJI0BbI MpOBOAWIM B arnpeJie 2022 T. Ha oKpa-
nHe 1. XyISKOBO B 3apOCisgX pydepalibHOl pacTu-
TeJIbHOCTH BIOJb JIMHUM 3JieKTporiepenad (14 ocobeif).

Touka ¢ — 9-i1 kunmomeTp I'onoycTHEeHCKOro Tpak-
Ta. OTI0BHI TIpoBOIMJIM B ampesie 2022 1. Ha y3KOit
I10JIOCE 3eMJIM MEXOY aBTOLOPOTOM U HEpeTyJIsIp-
HO BO3JIeJIBIBAEMBIM CEJIbCKOXO3SIICTBEHHBIM TT0JIEM
(4 ocobm).

Touka d — p. Kag, okpannxa padodero mmoc. Map-
KoBa 01u3 . MpKyTCK, 1eBobepexbe p. AHrapa. Ot-
JIOBBI IPOBOAMJIN Ha YpOAHU3UPOBAHHOMN TEPPUTO-
pun B okTs10pe 2022 1. (4 ocobn).

Touku otnoBa a—c (puc. 1) pacHoloXeHbl Ha
npaBoOepexbe AHTapsl Ha Wpkyrcko-YepemxoB-

MAPKOBA u ap.

CKOIf paBHMHE B HaIIpaBJIeHMUHU K IIpearopbsiM OHOT-
CKOIi BO3BBILLIECHHOCTH U ITpMopckoro xpeoTa, B 30-
He MOATACXHBIX IMOATOPHBIX JiecoB (PacTuTenbHbI
MOKPOB..., 2013), mpeumylliecTBEHHO COCHOBBIX M
JIMCTBEHHUYHO-COCHOBBIX, C y4aCTKaMU OCHHOBO-
0epe30BHIX JIECOB U IIPUCYTCTBUEM OCOKOBBIX M OCO-
KOBO-TUMITHOBBIX 00JIOT ¢ 6epe30it, KeApoM, eJibio U
JIMCTBEHHUIIEH ¢ HeOONbIIO noJieii 3a0010YEeHHBIX
JIyroB U JiecoB. KopeHHas1 paCTUTEILHOCTh B 3HAUM -
TeTbHOI Mepe TpaHCHOPMHUpPOBAHA XO3IMCTBEHHOM
JIeSITEIbHOCTBIO 4YeJloBeKa U IIOABEpXKEeHa 4YacThbIM
JlecHBIM mnoxapam (Hampumep, basHoBa, 2018).
Touka d pacrionoxkeHa Ha JieBoOepekbe AHTapHI,
B oKpecTHOCTsIX I. MpKyTck (puc. 1).

BunoBas moeHtudmnkaimsa Bcex ocobeil BOCTOU-
HOEBPOMENCKOI MOJIEBKU U3 TOYEK OTJIOBA a—d IMPO-
BeleHa M0 MOJIEKYJISIPHO-TEHETUUECKUM MapKepaM B
mabopartopun (UIOTEHETUKN W OMOXPOHOJIOTUH
NOPuX ¥YpO PAH. ToransHyto JHK Beiaensiiv us
00pa3loB MbIIIEYHON (pukcanust B 96% sTaHONE)
WJIM KOCTHO# (HUKHSISI YeJTI0CTh) TKAHU C UCTIOIB30-
BaHueM HabopoB “JIHK-DkcTpan-2” (“CHUHTOJI”)
comlacHo NpoTokoiry mpousBoautens. s [T P-Tu-
MUPOBAHMS MCIIOJIb30BAIM Maphl MpaiiMepoB, PEKO-
MEHIOBaHHbIE 151 UAEHTU(DUKALIMA BUTOB-IBOMHU-
KOB 0ObIKHOBeHHOI mnosieBku (Nekrutenko et al.,
1999):

Marl4F 5 CCCCTAAAGATTGTTACAGAAAC-
CATC _3'

Marl4R 5 AAGCCCAACTTGTAACCAGATA-
AAGCAC_3

Mrol6F
CACC_ 3%

Mrol6R 5 GAAGGCAGATTGACCAAGATTTC-
c3

B pabote ucrnosib30BaHa TEPMUHOJOTHS 3yOHOI
cucteMmbl Arvicolinae (Van Der Meulen, 1973) u
Cricetidae (Reig, 1977; Maridet, Ni, 2013). AHanu3
OIOHTOJIOTMUYECKO U3MEHUYUBOCTH TTPOBOAWIIU C UC-
MOJIb30BaHMEM pa3paboTaHHBIX paHee IOAXOA0B
(Mapkosa, 2013; Markova et al., 2010, 2019, 2020).
PaccMmatpuBanu Tpu rpynnbl npu3Hakos. I'pynmna I —
CJIOXXHOCTD K€BaTeJIbHON MOBEPXHOCTH; OLIEHUBAIU
B TeX OTAejax 3y0OB, KOTOPhIE YCIOXHSIJIUCH B XO/e
sBoMOLIMHK Arvicolinae oT IpeaKOBEIX (POPM K COBpe-
MEHHBIM 3a cueT 100aBJIieHUsT HOBBbIX MPU3M — TH-
MUYHBIX 3JIEMEHTOB CJIOXHOCTHU JISI MOACEeMeicTBa
Arvicolinae (puc. 2). Hias OLIEHKM MCIIOJIb30BaIN
panru ciaoxHoctu (MapkoBa, 2013) u TpaguIIOH-
Hble Mopdotunbl (Rorig, Borner, 1905; Markova
et al., 2010). I'pynma I1 — perynasipHOCTh Yepe1oBaHUSI
5MasIeBbIX TPaHeil Kak GyHKIIMOHAJIBbHBIX 3JIEMEHTOB
JKeBaTeJIbHOI MOBEPXHOCTH; OLICHUBAJIU Ha IPUMEpPE
ml u m2 B Hambojee y3KOM 4YacTM Ha KOHTaKTe
npu3M KopoHkH (puc. 3). I'pynmna III — penkue atu-
MUYHbIE TPU3MATUYECKUE CKIAAKU WUJIM CBEPXKOM-
TUIEKTHbBIE TTPU3Mbl Ha MECTE JIEMEHTOB CIIOXKHOCTHU
Oyropyaroro 3y0a ImpeaKoBbIX GopM (pHc. 2, TprU3Ha-
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Puc. 1. l'eorpaduueckoe MmosoxeHe perioHa UCccaeTo0BaHuil U TOYKKM cObopa Marepuaia. A — apeal BOCTOUHOEBPOMECKOM
MOJIEBKY C YKa3aHUEM ITOJIOXKEHUS perMoHa UCCIeI0BaHUIA (IIPSIMOYTOIBHUK) M1 HOMEPOB BEIOOPOK, MCITOJIb30BAHHBIX B Kaue-
CTBE cpaBHUTEIbHOTO MaTepuaia (49—65 — mo: Markova et al., 2010; 1—5 — mo: Markova et al., 2019). 5 — Touku c6opa mate-
puasia B UpkyTckoit oonactu: a — 23-ii kuiometp ['osioycTHeHCKOro TpakTa, b — 9-it kunomeTp [0J10yCTHEHCKOTO TpakTa, ¢ —
15-i1 kmmometp TosmoycTHeHCKOrO TpakTa, d — p. Kast. 3Be3nouka — nepBasi MOATBEPKICHHAS HaxoaKa Buaa B perruoHe (JInmux
u ap., 1987), yepHbIe TPeYrOoJIbHUKM — OITyOJIMKOBaHHbBIEC TAHHBIE O TIONTBEPXKIeHHBIX Haxonkax Buna (Pavlova, Tchabovsky,
2011; Mansbiues, 2013; MopomanoeB u np., 2017), Geble TPEyrOJIbHUKNA — TOYKU, BKIIFOYEHHBIE B aHAIM3 MOP(hOJIOrMYeCKIX

IIPU3HAKOB.

K1 1—7) 1 ckiIaaku sMajad BO BXOMSIIMX YyIJax Iie-
penHeit HemapHoit meTin ml M 3agHell HermapHOI
neriim M3 (puc. 2, npuszHak 8). O6o3HaYeHNE IPpU-
3HaKoOB — I10: Markova et al., 2020.

B ananm3 BKIIOYEHBI IIpaBbIC U JICBBIC IIICYHBIC
BY6I>I KMBOTHBIX Ha ITIOCT-IOBCHMUJIbHBIX CTaAUAX (}Ke-

300JIOTMYECKUM KYPHATT Tom 102  Ne 7 2023

BaTeJIbHAsI MTOBEPXHOCTDh BCeX 3y0OB, BKIouass M3,
MOJTHOCTBIO c(POPMUPOBAHA, OTCYTCTBYET IOBEHWUJIb-
Hasl CKJIag4aToOCTh SMaJin).

Bceex ocobeii mpoBepsin Ha Hajandue (pyHKIINO-
HaJbHBIX TIATOJIOTUM (3HAYMTEIPHBIX HapyIIeHW
OKKJIIO3UM, CTUPAHUS WM pocTa 3yOoB), OoJie3HEI
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Puc. 2. HoMmeHKJ1aTypa XKeBaTeIbHOM MOBEPXHOCTH 1IEYHbBIX 3y00B 1oJieBOK (1mo: Van Der Meulen, 1973), MecTa OLICHKU paH-
TOB CJIOXXHOCTH U TPAAULIMOHHBIX MOPGOTHUIIOB B OTIEIaX, KOTOPbIE YCIOXHSUIMCH B XO/I€ DBOJIIOLMHU MOJEBOK OT MPEIKOBBIX
(opM K COBpeMEeHHBIM 3a CUYET 100aBICHUSI HOBBIX ITPH3M — TUITMYHBIX 3JIEMEHTOB CJIOKHOCTH [UTs IojcemMeiicTBa Arvicolinae
(cepblit IBET) U MeCTa MPOBEPKM HAa HAJTMUME aTUITMYHBIX JIEMEHTOB XeBaTeJIbHOM MOBEPXHOCTU (CTpesKu). YepHble KpYXKKU —
pacmoioXkeHre CBEPXKOMIUIEKTHBIX ITPU3M WX CKJIAT0K Ha MECTE DJIEMEHTOB CJIOXKHOCTH OyropyaToro 3yd6a paHHUX XOMSIKO-
00pa3HbBIX, KOTOPBIE Y TTOJIEBOK B HOPME He MPOSIBIISTFOTCST, HO MOTYT OBITh OOHAPYKEHBI TIPU OJIM3KOPOACTBEHHOM CKpEIInBa-
HUM; Oesible KPYKKU — dMaJieBble CKJIAIKU B OCHOBaHUY TOJIOBKH TIepeaHeil HenapHoi netiv ml u nsatku M3; 1—8 — HoMepa

TpHU3HAKOB I10: Markova et al., 2020.

POTOBOIi MOJIOCTU (Kapuec, aKTMHOMMKO3), CIEIOB
TpaBM MJIM CTPYKTYPHBIX HapyIIeHWI TKaHel 3y00B,
BUIMMBIX B CBETOBOI MUKPOCKOII.

AHaM3 MUKPOCTPYKTYPhl 3Majil IIPOBOAWIN C
HCIIOJIb30BAaHMEM CKAHUPYIOIIETO JIEKTPOHHOTO MUK~
pockonia TESCAN VEGA3. [1ns1 moJiydeHsI MUKPO-
doTtorpaduii 3yObl NU3BJICKAIN U3 YEIIOCTH, 3aJIMBa-
JIX 3MOKCUAHOW CMOJIOH, IOC/E YETO >KEBATEJIbHYIO

TTOBEPXHOCTH 3y0a BBIPABHUBAIM M 0OpabaThIBAIMN
10% HCI B Teuenue 3 c. OnpeaeneHne TUIIOB SMallu
npoBoauiau 1o: von Koenigswald, 1980.

Marepuan, UCITOJB30BaHHBINA B JaHHOU padoTte,
HaxoIMTCs Ha XpaHeHUH B My3ee MHcTUTYTA 5KO/I0-
riun pacteHuii u kuBoTHBEIX YpO PAH. CpaBHuTtensb-
HbIA MaTepual IJI aHAIW3a OOOHTOJOTMYECKOMN U3-
MeHYMBOCTHU (puc. 14) BKJIIOYaeT OIyOJMKOBaHHbBIE

300JIOTUYECKUI KYPHAJI ToM 102
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Ma3: 1.0 1.5 2.0 2.5 3.0 3.5
Simplex Typica Duplicata Variabilis % g
ml _Oec 1 ml TIT2 1 m2 T3T4_ 1
b
ml: 3 4 M2: 0 0.5
I I1 I11 v .
D TS T TS g § Drarts) b
—l 0 0 JleHTUH
Q @ a<b-—1
a=b-0.5
a>b—0
B

Puc. 3. [IpusHaku rpynmsl I, xapakTepusyooline CI0XKHOCTD XXeBaTeJIbHOM MMOBepXHOCTH (A), u rpymsl 11, xapakTepusyloniue
PETYJIIPHOCTD peXyInnx rpaHeit sMmanu (h—B). A — Ha yepHOM (hoHe TToKa3aHbl paHTH CIIOKHOCTH, HIKE — TPAAUIIMOHHbBIS
MopdoTursl. b — [IpuMepbl OTKJIOHEHUI OT PETYJISIPHOIO YepelOBaHUsl PEXYIIUX IpaHeit aManu Ha m1 u m2. B — [MpuHImn
OLICHKH PETYJIIPHOCTH PEXYIIMX IPaHEl MO IMPUHE IEHTUHOBOTO CIUSIHUS MEXIY COCEIHUMU NMpU3MaMu (a — IIMpUHA Hau -
0oJiee TOJICTOM dMajieBOil TpaHU B MECTe KOHTAKTa ABYX MPU3M, b — pacCTOsSTHUE MEXITy SMaJIeBBIMU IPaHSIMU ITPOTUBOJIEXKA-
IIMX BXOASIIUX YIJI0B, 0, 0.5, 1 — cTeneHb CAUSIHUS MOJIei XXeBaTeIbHOM MOBEPXHOCTU OT MOJIHOTO pasaeneHus (0) 1o Heros-

Horo pasaeneHus (0.5) u moaHoro ciusHus (1)).

JIaHHBIE O BEIOOPKAX BOCTOYHOEBPOIICMCKOM MOJIEB-
KM M3 OCHOBHOM yacTu apeana (Markova et al., 2010)
W U3 TU3BIOHKTUBHEIX yuacTKoB (Markova et al., 2019).
B 1.94. n3yuena xkomnexkuuss M.H. Meiiep 13 okpecrt-
Hocteil 1oc. HoBoHykyTckuii, WMpkytckass o0
(B mpeablayux paborax moa Homepamu 65 (Marko-
va et al., 2010) niom 2 (Markova et al., 2019)), xpaHs-
masica B 3MUH PAH u BkiIoyarmolass mMaTepuabl
1984 1. (ZIN70593-70602) 1 5 4eperoB KMBOTHBIX
0e3 My3eiiHbIX HOMEPOB, JaTUPOBaHHbIX 1985 T.

O603HauyeHus 3yooB: m1, m2, m3 — HuKHUE, M1,
M2, M3 — BepxHHe 3yObl. DJIEMEHTHI >KeBaTeIbHOMI
TTOBEepPXHOCTH 3yO0OB noncemericTBa Arvicolinae: AC —
rojioBKa mepeaHeil HenmapHoit metiaiu ml, AL — rie-
peIHsIs HelapHasi JionacTb BepxHUX 3y6ooB, BRA —
OyKKanpHBIC Bxomsaiue yribl, LRA — JTuHTBambHBIC
Bxonsiiue yribsl, PL — 3agHue HemapHbIe JIOMacTu
HUXHUX 3y00B, T — TpeyroibHble MPU3MBI XKeBa-
TenbHOI moBepxHocTH, [THIT — mepennsas HenapHast
neriss ml (ITHIT=T6 + T7 + AC). DieMeHTbI XXeBa-
TeJIbHOM MoBepxHocTU 3y0oB Cricetidae (1 cooTBeT-
CTBylOIIee 0O03HAYEHUE 110 TEPMUHOJOTUM, TPUHS -
ToM 11 Arvicolinae, rie mpruMeHUMO): ed — SHTOKOHU/T
(=T1), hd — runmokonun (= T0), hl — rumonodynmn,
Ipsd — nabuaneHbli moctepocuHycun (= BRAO),

300JI0TUYECKUM KYPHAJT
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md — merakoHun (= T3), pld — mocrteponodun,
prd — nipotokonup (= T2). [Ipu o603HaYEHUN TTPU-
3HAKOB Ha OTAEJIbHBIX 3y0ax cHauajla yKa3blBaeTcs
3y0, TOCJIe 3TOro — Npu3HaK, Hanpumep, ml_Ipsd —
JJabuanbHbIN TocTepocuHycua Ha m1 u T.a. [TpusHa-
KM, XapaKTepU3YIOlll1e CTeNEHb CIUSHUS WIN pa3e-
JIEHUS JI€HTUHOBBIX T0JIel (Harprumep, OTKJIOHEHUS
OT PEryJISIPHOIO YepeaoBaHUs dMaJieBbIX I'paHeii),
o0o3Havanu, Hampumep, CIAeayIIIUM o00pa3oM:
ml _TI1T2 0.5 (t.e. mexny npusmamu T1 m T2
Ha ml uMeeTcs OJeHTUHOBOE ciausiHue, paBHoe (.5)
(mmo: puc. 3B).

PE3VJIBTATHI

MN3yyeHHbIe 0cOOM 13 TOUEK OTJIOBA a—d HE UMe-
JIM IPU3HAKOB (PYHKIIMOHAJILHEIX ITaTOJIOIUil (Hapy-
IIEHWI OKKITIO3UM, CTUPAHUSI WU pocTa 3y0oB), 60-
JIe3HEell pOTOBOII MOJOCTU (Kapuec, aKTMHOMUKO3),
CJIEIOB TPAaBM WJIM CTPYKTYPHBIX HAPYILICHUIA TKaHE
3y0OB, BUAUMBIX B CBETOBOII MUKPOCKOII.

YacToThl MPU3HAKOB, XapaKTECPUIYIOIINX CIIOXK-
HOCTb >KE€BaTCJIbHOI MOBEPXHOCTU U PETYJISIPHOCTh
ee (DYHKIIMOHAIbHBIX 3JIEMEHTOB — PEXYIIUX I'paHeil
aMmanu (tadm. 1, I, II), HaxonaTcs B Ipeaeax 3Haue-

2023
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Puc. 4. Penkue onoHTOIOrMYECKUE MPU3HAKU, OOHAPYKEHHBIE Y BOCTOYHOEBPOIEMCKOI IoJieBKM B MpKyTCKOit 00.1.: aTUIy-
HbIE BXOMSIIME YIJIbl HA 3adHEil HeMapHOM IIeT/Ie HUKHUX 3y00B (OeJible CTPEIKM) U HEeIIOJHasl penyKiLus mpu3Mbl T4 Ha m2
(uepHble cTpenku). A, b — neBble 1 mpaBbie m1 1 m2 c ipuszHakoM 3 (camerr IPAE835372/M 107, mionb 2022, TOYKa OTIIOBOB
a), B— m2 u m3 ocoou IPAE835473/M208 (1mon HeusBecTeH, ¢deBpaib 2022, Touka OTJIOBOB a), I'— m3 ¢ ipu3HakoM 3 (caMelr
TPAES835356.2/M189, anipens 2022, Touka OTJIOBOB ¢), [ — m3 co ci1abo BeipakeHHbIM nipu3HakoM 6 (camerr IPAE1700481/M12,

nexabpsb 2021, Touka oTI0BOB a). Maciitab 3 MM.

HUM, U3BECTHBIX IJIsI OCHOBHOTO apeaina (Markova
et al., 2010, BbIoOpKU 49—64), 1 OIN3KU K 3HAYCHUSIM,
OITyOJIMKOBAHHBIM 1T BEIGOPKHU 65(2) U3 OKpECTHO-
cteit moc. HOBOHYKYTCKUIA.

B nByx nokanuTerax (TOUKU OTJIOBOB @ U ¢) OOHa-
DPYXEHBbI peikKue aTUMUYHbIe TIPU3HAKWU — MPU3MaTH-
YeCcKue CKIaJKU Ha MECTE 2JIEMEHTOB CJIOXKHOCTH Oy-
ropyaThix 3y0OB XOMSIKOOOPa3HbIX MIPENKoB (puc. 4—5,
ta6a. 1, III). I3 cemn penkux nqeHTaJIbHBIX IIPHU3HA-
KOB, CBSI3aHHBIX y Arvicolinae ¢ OJM3KOPOICTBEH-

HBIM CKpelnuBaHueM (puc. 2, 1—7), BCTpedeHo aBa:
NpU3HaK 3 — IOIOJHUTEIBHBIN BXOISIINUA YTrom
BRAO Ha mecte Ipsd O6yropuyaToro 3y6a XoMsIKOOO-
pPa3HBIX M MPU3HAK 6 — MOTTOTHUTETLHBIN BXOMSIIITHI
yron LRA1la Ha mecte hl XoMsIKk0006pa3HBIX. DTO TIep-
BBII clTydail oOHapy>KeHMs TIPU3HAKOB TaHHOM TpyII-
nel y M. rossiaemeridionalis.

IMpusHak 6 (m1_hl) BcTpeyeH eAMHUYHO (TOYKa
OTJIOBOB @) U BbIpaxkeH ciiabo (puc. 4 /). I1lpusHaxk 3
(Ipsd Ha m1, m2 uau m3) BCTpeUeH B ABYX JIOKAJIUTE-

300JI0TUYECKUM XYPHAJI  Ttom 102

Ne 7 2023



OJOHTOJOTUYECKAA USMEHYUBOCTDb MHBA3UBHOI'O BUJA

833

Ta6mma 1. YacToThl OMOHTOJIOTMYECKUX TTPU3HAKOB (%), 0OGHAPY>KEHHBIX Y BOCTOYHOEBPOIEHCKOI IMOJIEBKU B TOUKAX
OTJIOBa a—d U 00111ee YMCII0 0co0eit Ha MOCT-I0BEHWIbHBIX OHTOTEHETUYECKUX CTaIUSIX, BKIIOYEHHBIX B aHAJIU3 OOHTO-

JIOTUYECKOM M3MEHYUBOCTU

Touku ¥ rogpl OTJIOBa

IMpusnaku a b c d
2016 2017 2021 2022 2022 2022 2022
I — PaHru cioxkHOCTH 3y0OB (B CKOOKaX — TpaaMLIMOHHbIE MOP(MOTUTIIHI)
M3_1 (simplex) 0.0 0.0 22.0 2.0 0.0 0.0 0.0
M3_1.5 (typica) 50.0 23.1 22.2 28.6 18.5 0.0 0.0
M3_2 (typica) 0.0 57.7 44.4 40.8 37.0 28.6 100.0
M3_2.5 (duplicata) 20.0 0.0 8.9 6.1 11.1 0.0 0.0
M3_3 (duplicata) 10.0 11.5 22.2 20.4 333 14.3 0.0
M3_3.5 (variabilis) 20.0 7.7 0.0 2.0 0.0 57.1 0.0
Bcero M3 10 26 45 49 27 7 8
m1l_rank3 (I) 80.0 100.0 91.7 87.5 96.4 50.0 100.0
m1_rank4 (II) 20.0 0.0 2.1 1.8 0.0 25.0 0.0
m1_rank4 (IIT) 0.0 0.0 4.2 5.4 3.6 12.5 0.0
m1l_rank5 (IV) 0.0 0.0 2.1 5.4 0.0 12.5 0.0
Bcero ml 10 26 48 56 28 8 8
M2 _rank0O 60.0 84.6 84.4 88.9 92.9 71.4 100.0
M2 _rank0.5 40.0 15.4 15.6 11.1 7.1 28.6 0.0
Bcero M2 10 26 45 54 28 7 8
m2_rank0 90.0 100.0 95.7 92.9 96.4 100.0 100.0
m2_rank-0.5 10.0 0.0 4.3* 7.1% 3.6 0.0 0.0
Bcero m2 10 26 46 56 28 8 8
m3_rank0 30.0 28.6 33.3 37.7 64.3 100.0 75.0
m3_rank-0.5 70.0 39.3 37.5 41.5 25.0 0.0 25.0
m3_rank-1 0.0 32.1 29.2 20.8 10.7 0.0 0.0
Bcero m3 10 28 48 53 28 8 8
IT — OTKJIOHEHUST OT PETYJISIPHOTO YePEeNOBaHUS PEXYIINX DJIEMEHTOB XeBaTeIbHOI MTOBEPXHOCTH
ml_T6T7AC_0 (= maskii) 0.0 0.0 0.0 4.0 0.0 0.0 0.0
m1_TSITHIT (= Oec)_0.5 0.0 0.0 2.1 0.0 0.0 0.0 0.0
ml_TIT2_0.5 10.0 3.8 6.3 1.8 7.1 0.0 0.0
ml_TIT2_1 0.0 3.8 8.3 0.0 3.6 0.0 0.0
m2_T3T4_0.5 0.0 3.8 4.3 0.0 3.6 12.5 0.0
m2_T3T4 1 20.0 7.7 26.1 8.9 0.0 0.0 0.0
m2_TIT2_0.5 0.0 0.0 2.2 0.0 0.0 0.0 0.0
m2_TIT2_1 0.0 11.5 8.7 0.0 0.0 0.0 0.0
111 — ATUnuYHbIE 2J1€MEHTHI >KeBaTEIbHOKM MOBEPXHOCTU
m1l_lpsd (= npusHak 3) 0.0 0.0 4.2 8.9 0.0 0.0 0.0
m2_lpsd (= npusHak 3) 0.0 0.0 2.1 5.4 0.0 0.0 0.0
m3_lpsd (= npusHak 3) 0.0 0.0 0.0 0.0 0.0 12.5 0.0
m3_hl (= npusHak 6) 0.0 0.0 0.0 1.8 0.0 0.0 0.0
M3 _npusHak 8 0.0 0.0 0.0 4.0 0.0 0.0 0.0
Yucno ocobeit 5 14 25 29 14 4 4

* BerpeueH Tobko coBMecTHO ¢ m2_lpsd (= nmpusHak 3).
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Puc. 5. JleBbie HikHMe m1 1 m2 B3pocioii camku IPAE835373/M 108 (Touka OTI0BOB a, ceHTs10pb 2022 T.) U JIeBbIIi HYKHUI
m3 noaysapocioro camiia IPAE835356.2/M89 (Touka OTJIOBOB ¢, arpesib 2022 I.) ¢ aTUHIUYHBIM BXoAsSuM yriiom BRAO. A, B,
/I — KOHTYpHI XeBaTtelbHol moBepxHocTH; b, I, E — mukpoctpykrypa sMmanu. A, b5 — ml; B, I'— m2; /I, E — m3. Crpenkamu
MOKa3aHO paciojioXeHue TUIoB aMain Ha rpusMe hd (= T0), He COOTBETCTBYOIIEE “MUKPOTYCHOMY” BapuaHTy nuddepeH-
LIMALIMY OMaJIA IPU MAaKCUMaJIbHOM BbIpakeHHOCTH npr3Haka 3 (ocoob IPAE835373/M 108): TpoiiHble YepHBIE CTPEIKU — TOJ-
cras cTeHKa, chopMHUpOBaHHAS PATUATILHOM U JTaMeJUTSIPHOM 3MaJTblo, OMMHOYHAsI 6eJiast CTpeika — TOHKasi CTeHKa, ChopMu-
poOBaHHasI paguaibHOI 5Maiblo. Maciurad 200 MKM.
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Me3uanbHbIN
(mepegHMit)

BykkanbHbIi JIuHrBaNbHBIN

JlucTanbHbIN
(3amHMIT)
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Puc. 6. O6paTHOe pacnoyioXeHre JaMe/UISIPHOM M paauajibHON 9Maiyd Ha MepeaHeil U 3aJHeil CTeHKaX CBEPXKOMILIEKTHOI
npusmsbl hd (= TO) npu dopmupoBanuu arunuyHoro Bxonsiero yria Ipsd (= BRAO) y BocrouHoeBponeiickoit moieBku. A —
CxeMa 3BOJIIOLIMOHHO 3aKPEIIEHHOTO U (YyHKIIMOHAIBHO 3HAYMMOTO “MUKPOTYCHOro” Thna nuddepeHInauy aMaiu, Ipu
KOTOpOM nepenHue (Beayiire) cteHKH mpusm T1—T5 ccopMupoBaHbl JaMeUISIPHON U paadalbHONM 3Majblo U YTOJIIEHbI, a
3aHKe (BelIOMbIe) CTEHKH TOHKHE, COPMUPOBAHBI paaiuabHOM 9MaJlblo; TPOHbBIE TPEYTOJbHBIE CTPEIKA — BEAYIIME dMa-
JIeBble TPAHU MPU3M; 0003HAUYECHHME IEMEHTOB 3y0a — 110 TPaAULIMOHHOM cxeMe 1151 Arvicolinae (Van Der Meulen, 1973). 5 —
PacnosnoxeHue TUIIOB 3Maliu Ha cBepxKomIiuiekTHo#i mpu3me hd (= TO0), He comacylonieecst ¢ “MUKPOTYCHBIM TUIIOM IUM-
depeHIMALIMY MaTU: TIePEIHsIsl CTeHKA TOHKAsI, 3aIHsIsl TOJICTasT; 0003HAaYeHHEe DJIEMEHTOB 3y0a — 10 cxeMe, MPUHSTOM ISt
Cricetidae (Reig, 1977; Maridet, Ni, 2013). B — MukpocTtpyKTypa 3yOoHoi1 aManu rnpu (popmupoBaHuu Ipsd; 6enast onmHoOYHast
CTpeJiKa — TOHKasl MePeaHssl CTeHKa CBepxXKoMIUIeKTHOM nmpu3mbl hd (= T0), cdhopMupoBaHHas pagualbHONM 3Malblo; Mac-

mtab 200 MKM.

TaX, yIaJIeHHBIX IPYT OT Apyra Ha 8 KM. B Touke oTI10-
BOB ¢ OHA OCOOb M3 YEThIpeX OTJOBJICHHBIX UMea
NpHU3HaK 3 Ha JJeBOM M3, OCTaJIbHbIC 3yObI 3TOiT 0CO-
01 OBLIM OOBIYHOTO JUISI BUIA CTPOSHUS, 0€3 aTUITY-
HbIX 2jieMeHTOB (puc. 4. B Touke a B utone 2021 r.
OTJIOBJIEH OIMH B3POCJbI caMell ¢ XOPOIIO BbIpa-
KEHHBIM IIPU3HAKOM 3 Ha IpaBOM M JIEBOM m1 u je-
BOM m2, B (peBpasie 2022 1. — ogHA 0CcOOb C MIpU3HA-
KoM 3 Ha jjeBoM m1 1 mpaBoM m2 (puc. 4B), B uiojie
2022 — omauH MOJIyB3pOCJIBIil caMell ¢ IIPU3HAKOM 3
Ha IIpaBOM U JIeBOM m1 1 He3HAUYUTEIbHBIM U3r100M
JUCTaJIbHBIX CTeHOK M2 (puc. 44—45), B ceHTI0pe
2022 — B3pocias pa3MHOXKaBIIIAsICS caMKa ¢ IIpU3Ha-
KOM 3 Ha mpaBbIX 1 JieBbIX m1 1 m2 (puc. SA—-51).
OLeHKM 4acTOThl paccMaTpuBaeMbIX MPU3HAKOB U
00BeM BEIOOPOK ITPUBEACHEI B Ta0. 1.

OBCYXJIEHWE 1 3AKJIIOYEHUE

B xome paccelleHuss BOCTOUHOEBPOMEMCKOM MO-
JIEBKM B aHTPOINOTEHHO TPaHC(HOPMHUPOBAHHBIX JIAH/I -
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madTax 30HBI ITOATACXKHBIX IMOATOPHBIX JIECOB I0X-
Horo Ipenbaiikaiibsi (hOpMUPYIOTCS TIOCETIEHUS BUA,
B KOTODPBIX Ha JIOKAJbHOM YPOBHE IPOUCXOIST Ha-
KorieHue (mo 9%) u ycuiaeHue (HeHOTUITMYECKOMN
BBIPAXXEHHOCTH PEIKHUX OJOHTOJOTMYECKUX MpHU-
3HakoB. OQOHapyxXeHHbIC IIPU3HAKU IIPOSIBIISTIOTCS
y TIpeficTaBUTENIel pa3HbIX poloB Arvicolinae BHe 3a-
BUCHUMOCTU OT (PUJIIOTEHETUYECKOTO PONICTBA, U MX
BBIPAXK€HHOCTb YCUJINBAETCS B YCIIOBUSIX MTHOPUIMH-
ra (Markova, Smirnov, 2018; Markova et al., 2020).
YuutbeiBasi MpUypouYeHHOCTb M. rossiaemeridionalis
K TEpPUTOPHUM CATOBOACTBA U OTCYTCTBME HAXOJIOK B
OIM3IeXKaIINX €CTeCTBEHHBIX OMOTONAaX, TOYKa OT-
JIOBOB a IPEACTaBIISIET COO0I YaCTMYHO MU30JIMPOBaH-
HOe ToceJIeHre, U3 KOTOPOTo BU Ha MTPOTSKEHUU TIe-
puoJa OTJIOBOB He pacceisuicsd akTuBHO. Haunbomee
BEPOSITHO, B HACTOSIIIIMIA MOMEHT BOCTOYHOEBPOTIE -
CcKasl MOoJieBKa HAaXOOWTCS Ha CTaauM 3aKpeIUICHUS
(T.e. HaTypaJM3alu) Ha JaHHOI Tepputopuu. He-
OQHOKPATHOE TIOSIBJICHUE U YCUJIEHWE BbIPA’KEHHO-
CTU penkux (PeHOTUITMUECKUX IIPU3HAKOB SIBJISIETCS
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KOCBEHHBIM CBUIIETEIBCTBOM TOIO, UTO 3TOI JIOKAJIb-
HOM TPYMIIMPOBKE IOKa He yaaeTcsl MpeojojieBaTh
MOCJICACTBUSI OIU3KOPOACTBEHHOIO CKpEIIUBaHUSI
U peIKHe ONOHTOJIOTMYECKHE IIPU3HAKM HMEIOT
TEHIEHIIMIO K YCUJIEHUIO CBoero IposiBiaeHus. [1po-
W30MIET JIA UX 3IMMUHALIMS, OYIyT JI1 OHU IEPCUCTH-
poBaTh KaK peaKue NepruoOIANISCKU MPOSIBIISIOLINECS
BapualMy WIM WX 4acToTa OyaeT yBEeJIMYMBAThCSI —
3TO BOIIPOC IS JaIbHENIMX HabmoneHuit. OoqHaKo
obOHapyxxeHHbIII npu3Hak 3 (Ipsd) He mosBHiICS de
Nnovo B JioKaJmTeTe a. [IprucyTcTBUE B TOUKE OTJIOBA ¢
0CcOo0U C aTUIIMYHBIM BXoasiuuM yriioM BRAO Ha on-
HOM 13 m3 (HadajbHas cTagusi (peHOTUIMIECKOTO
MNpOSIBJICHUS TIpU3HaKa 3 Mpu OJIU3KOPOICTBEHHOM
cKkpemBaHuU y Arvicolinae (Markova et al., 2020))
YKa3bIBaeT Ha TO, YTO BOCTOUHOEBPOIICHCKASI MOJIEB-
Ka Ha IIpaBoOepexbe AHTapbl MpeapacrnojioXkeHa K
MIPOSIBJICHUIO 3TOTO mpu3HakKa. OcTaeTcsl HeSICHBIM,
MIPOSIBJISIETCS JIA 3TOT IIPU3HAK JIMIIb Ha IIpaBodepe-
XXbe AHTaphl, TM00 ero GeHOTUITMYECKOE TIPOSIBIIC-
HUE CBSI3aHO C 3(pPeKTOM OCHOBATEIIS IJIST BCE Up-
KyTCKOI1 mromysauun Buga? [ oTBeTa Ha 3TOT BO-
MpOoC TPeOyIOTCS MOMOJHUTEIbHbIE HCCIEIOBaHMS.
OTCYTCTBUE pEIKMX OOOHTOJIOTMYECKUX ITPU3HAKOB
B BeIOOpKE 2 (65) 13 okpecTHOCTEe HOBOHYKYTCKOTO
(MPEeaInoaoXKUTEIbHO 30HAa MCXOMHOTO pacceeHUs
BOCTOUYHOEBPOIICHCKOI IIOJICBKU B PETMOHE) M MX
MpOosIBJICHWE B IIpefesiax 00JacThU COBPEMEHHOIO
paccejieHMs] BUJla COIJIacylOTCsl C MOMAEJbI0 MHOXKE-
CTBEHHBIX ITOC/ICA0BATEILHEIX CITy4aeB 3aKpeIUICHUS
(HaTypanu3alumn) paccesiolleiicss MTHBa3UBHOM MO~
nyasiuu (Blackburn et al., 2011). I1pu Takoii uHTEp-
IpeTalyy MOXHO OXUIaTh, YTO peakue HEeHOTUITN-
yecKHe IIPU3HAK! OyIeT jierde oOHapyXWUTb B He-
OOJIBIIMX WM30JMPOBAHHBIX MOCEJEHUSIX Ha CTaauu
3aKpeIUIeHUSI HA HOBOM TEppUTOPHUU, YEM Ha CTaTuU
pacceyieHusI, KOIrja BBICOKA YHMCIEHHOCTb 0COOEi C
TUTNIMYHOM 1JIs1 BUAA Mopdosiorueit, a ¢oH OTKIIOHEe-
HUII OTHOCUTEIBHO HU30K. MIMEeIOIMXCs JTaHHBIX He-
JIOCTaTOYHO, YTOOBI OIPEAEINTh CTAAUIO MHBA3WOH-
HOTO IIpoliecca, Ha KOTOPOIi BIIEpBbIE MPOSIBUIICS
oOHapyXeHHbI peakuii mpu3Hak 3 (Ipsd) B8 UpkyT-
CKoI1 00J1. /1711 0TBETa Ha 3TOT BOIIPOC 1ieIecoo0pas3-
HO CPaBHUTb JIOKaJIbHbIE YACTUYHO M30JIMPOBAaHHBIC
MUKPOIOITYJISILINY BUAA, (hOPMUPYIOIINECS B HECKOJIb-
KMX HamnpaBJieHusIx pacceneHus1 B Bepxtem [Ipuan-
rapse 1 FOzxxHoMm IMpubaiikanbe.

HakoruieHue penkux OMOHTOJOTMYECKUX IpU-
3HAaKOB OTMCYEHO U B JPYyIUMX OU3bIOHKTHUBHBIX
yyacTtkax apeana M. rossiaemeridionalis (Markova
et al., 2019), omHaKO IMpU3HAaKU 3 U 6 y 3TOro BUAA IO
CHUX IOp He ObUIY BBIABIIEHBI. Kak 1 B Apyrux U301m-
POBaAHHBIX yJacTKax apeajia BOCTOYHOEBPOIIECKOM
MOJIEBKU, OOHApPYXEHHbIE B JIOKAJIUTETaX @ U ¢ pel-
K/€ OIOHTOJIOTMYECCKUE IIPU3HAKM WMHAZANITUBHBI
IUISL 3€JIEHOSITHOTO BUIA M HE COIIACYIOTCS C MCXOM-
HBIM 1711 BUIa HAIllpaBJICHUEM 3BOJIIOLIMOHHBIX Mpe-
oOpa3zoBaHUl 3yOHON cucTtemMbl. PaHee ObBLIO BBI-
CKa3aHO MpPEINOJOXECHUE, YTO TaKHUe IIPOSBIICHUS
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Jecrienraan3alun 3yOHOIl cucTeMbl MOTYT IOTEH-
UAJILHO OBITh MIEPCIEKTUBHEI IPU Mepexoae Ha 00-
Jiee reHepain3oBaHHyo nueTy (Markova et al., 2019),
OIHAKO JIJIsI IPOBEPKU 3TOTO MPEAOIOXKEHUS TPeOy-
IOTCS LieJIeHAITpaBIeHHbIC UCCIEIOBaHUS.

VY O6nau3koro Buaa — OOBIKHOBEHHOM ITOJIEBKU
(Microtus arvalis Pallas 1778) kapuodopmMmsl arvalis —
npusHak 3 (Ipsd) Ha m1 GbLT OGHaApYXeH B CEBEPO-
3anagHoi yactTu MoepuiicKoro 1m-oBa, Ha TEPPUTOPUU
HMcmanuu (Markova et al., 2010). ITaneoHTomoruye-
CKME€ HaXOIKM YKa3bIBalOT Ha IPUCYTCTBUE BTOTO
MIpHU3HaKa Y OOBIKHOBEHHOM IIOJIEBKHA B CEBEPO-BO-
CTOYHOIT YaCTH MOJyOCTPOBA B ITO3IHEM IUICHCTOIIE-
He (Luzi, Lopez-Garcia, 2019, 2019a). HecmoTpst Ha
TO, UTO OOHTOJIOTUYECKast UBMEHUUBOCTb M. arvalis
B IIpeaeliax 001acTy pacipocTpaHeHus: (QOpPMEI arva-
lis TpagMIIMOHHO MPUBJIEKAeT BHUMAaHME MaJICOHTO-
sgoroB (Hampumep, Chaline, 1972; Nadachowski,
1982), a Tak:Ke onMcaHO MHOXECTBO PeIKUX MPU3Ha-
KOB 1 (D€HOTUITMYECKMX abeppalinii, BCTpeUaIOIINX-
cs B EBpornie B HacTosiee Bpems (Janossy, Schmidt,
1960; 1975; Kraft, 2000; Kapischke, 2014; Kapischke
et al., 2015; Jentzsch et al., 2020), mpusHak 3 (Ipsd)
IOKa HU pa3y He ObLJI 0OHapyKeH y 3TOTr0 TaKCOHA 3a
npeneaamMu Mcrnanuu.

YV O0OBIKHOBEHHOII TOJEeBKM (GOPMBI obscurus
Mpu3HaK 3 ObL1 OOHAapyXeH JIUIIb MpU JJabopaTop-
HoM pasBeaeHuu (Markova et al., 2020), mpu3Hak
MPOSIBUJICA CHavasia Ha m3 (B TpeTbeM ITOKOJIEHUN) 1
JUIIb 3aTeM Ha ml (¢ 6 mokoseHust). Takast xe IMo-
clieI0BaTeIbHOCTh MPOSIBIEHUSI MTPU3HaKa 3 xapak-
TepHa U JJIs1 KOTIBITHBIX IEMMUHTOB poja Dicrostonyx
B 1a00paTOPHBIX KOJIOHMSX, OMHAKO Ha M3 MpU3HAK
OBLT OOHAPYXXEH U B TPUPOIHBIX MOITYJISIIUSIX, U3 KO-
TOPBIX TIOJlydeHbl OCHOBaTeau KojoHuit (Markova,
Smirnov, 2018). Ha m2 npu3Hak 3 paHee y Arvico-
linae HUKOrHa He ObLI OOHapyxXeH. [IpuMmeuaTesbHO,
YTO Y BOCTOYHOEBPOIIEHCKOI TOJeBKU MpU3HaK 3
Ha m2 BO BCeX CiIyyasiX acCOLIMUPOBAH C YaCTUYHOM
penykumeit T4. B caydasx, xorma ripusma T0 (rurmo-
KoHU) oTaenaeHa ot PL moctaTouHo cuibHO, Ha HEl
MPOCJEXKUBAETCsSl peBepcUsi TUIOB amanu. [lpuuem
9Ta peBepcusi He comiacyercsl ¢ (PYyHKIIMOHAIbHO
3HAYMMBIM U 3BOJIIOLIMOHHO 3aKPEIJIEHHBIM TUIIOM
nuddepeHIMau dMai, CrieubUIHbIM IJI poa
Microtus (puc. 6). Hanboiee BepOSITHBIM OOBSICHE-
HHEM 3TOMY MOXET CIY>KUTb Moaudukanus Mmopdo-
reHesa 3yda ¢ U3BMEHEHUEM IKCIPECCUU TeHOB B Me-
3UAJTbHO-TUCTATLHOM TPaJueHTe Ha CTauU 3aKJIaTKA
OYyropkoB TaKMM 00pa3oM, YTO B HOPME CTAOUJIbLHbBIH
JIVCTaTbHBINA OTAE HIDKHETo 3y0a HaunHaeT audde-
PEHIIMPOBATHCS, a pa3BUTHE ME3UATBHOTO OT/AENA 3a-
MmenisieTcs. B pe3ynbTaTte Ha HUXXKHUX 3y0ax obpasy-
€TCsl CBEPXKOMIUIEKTHAsl Mpu3Ma, TOMOJOTMYECKU
COOTBETCTBYIOIIAsI TUITOKOHUIY Oyrop4aTo3yObIX TPhI-
3YHOB, U nuddepeHImanms 3Majiu Ha Hell oKa3biBa-
eTcsl oToOpaXxeHa 3epKaJlbHO B MepeaHe-3alHeM Ha-
MpaBJIeHUH.
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M3ydyenure npupoabl peaKux aTUIIAYHBIX ITpU3Ma-
TUYECKUX CKJIAIOK IIIEUHBIX 3yO0B Arvicolinae, peka-
MUTYJIUPYIOLINX 3JIEMEHTbl CJIOXHOCTU HU3KOKO-
POHKOBBIX 3yOOB HX XOMSKOOOPa3HBIX IIPEIKOB,
nMeeT QyHaaMeHTaIbHOE 3HAaYEHUE B CBSI3U C pa3BU-
THEM IIPEACTaBIIEHNII 0 HOpME CTpOeHUS 1 (pOHE OT-
kimoHenuit (Kosanenko, 2003). B mokanurerax a u ¢
B UpKyTCKOI1 001. MBI OOHAPYKWJIU ABA 3 CEMU aTH-
MMAYHBIX IIPU3HAKOB, W3BECTHBIX IS Arvicolinae
(mpu3Haku 1—7 mo: Markova et al., 2020). B ciy4dae
CBOEI MaKCHUMaJbHOU (DEHOTUITMUECKOM BBIPAXKEH-
HOCTH 3TU IIPU3HAKUA MOTYT I€MOHCTPHUPOBATh CXOJI-
CTBO C dJIEMEHTaMU 3y00B MYTAaHTHBIX MBIIIIEH ¢ 3KC-
NepUMEHTATBHO MOAUGUIIMPOBAHHOM 3KCIIpeccuei
reHoB curHajibHoro nytu EDA (Kangas et al., 2004;
Rodrigues et al., 2013). I1pu 3TomM aHOMaIMi1 3yOHOI
CUCTEMBI, KOTOPbIE MPOSIBJISIIOTCS MIPU SKCIIEPUMEH-
TaJIbHOM MOIU(UKALUU APYTUX CUTHAIBHBIX ITyTEi,
BOBJICYCHHBIX B pa3BUTHE 3yOOB Y MJIEKOIIUTAIOIINX
(Seppala et al., 2017; Cho et al., 2011), y mojieBoubux
noka He oOHapykeHo. CUTHaJIbHBIN TTyTb TeHa EDA,
KOIMPYIONIEro OeI0K 3KTOOUCIUIA3UH-A, SIBIISICTCS
aBoIIOLIMOHHO ApeBHUM (Pantalacci et al., 2008), Bo-
BJIeYeH B (DOPMUPOBaAHUE MTPOU3BOIHBIX SKTOAEPMBI,
a ero HapylleHMs CBsSI3aHbI C Pa3BUTHUEM CHUHIPOM-
HBIX aHOMaJInii. BeposiTHO, MepBHIM 111arOM J1JI51 BbI-
SICHeHUSsT (PaKTOPOB MPOSIBICHUSI aTUTTMYHbBIX CKJIa-
JIOK 3y0OB y MOJIEBOK, PEKANUTYJIMPYIOIINX IpU3HA-
KM paHHUX XOMSIKOOOpa3HBIX, MOXET OBITh IIPOBEpPKA
TUIOTE3bl O CBSI3U TPOSIBJICHUSI 3TUX MPU3HAKOB C
M3MEHEHUSIMU B CUTHAJILHOM I1yTu TeHa EDA. Ilpu-
MeyYaTelbHO, YTO, COIJTACHO MMEIoIIMMCS cOopKaM
reHOMOB, TeH EDA y ToseBOK pacIiojioxkeH Ha X-Xpo-
mocome (HanpuMmep, MicOchl.0 o Microtus ochro-
gaster Wagner 1842 (Broad Institute..., 2012) 1 mAr-
vAmp 1.2 nns Arvicola amphibius Linnaeus 1758 (Well-
come Sanger Institute..., 2021), Tak >ke KaK 1 y IPyTUX
MJIEKONUTAIOIINX, BKJIIOUAs JOMOBYIO MbIIIb U YEJI0-
Beka (Genome Reference Consortium..., 2020, 2022).
[IposiBieHre HEOOBIYHOTO BapraHTa X-XpPOMOCOMEI
y M. rossiaemeridionalis B peruoHe McCaeIOBaHUM
(Pavlova, Tchabovsky, 2011), a Takke MyTaumn X-xpo-
MOCOMBI B JIa0OpPATOPHBIX KOJIOHMSX KOITBITHBIX
nemMmuHroB (Gileva, Chebotar, 1979; Gileva, 2004),
IJe BIOCIEACTBUM OTMKMCAHO HauboJblliee pa3HO00-
pa3ue OeHTaJIbHBIX aHOMAJIMi, COOTBETCTBYIOIIMX
npuszHakam 1—7 (Markova, Smirnov, 2018; Markova
et al., 2020; YemnpakoB, 2022), KOCBEHHO ITOATBEp-
XKIaeT I1IeJIecOO0pPa3HOCTh IIPOBEPKM BBIABUHYTOM
TUIOTE3bI.

IloBbIllIeHWE 4YacTOThl BCTPEYAEMOCTU PEIKMX
JIEHTaJIbHBIX IIPU3HAKOB B YCIOBUSIX YaCTUYHOM U30-
JISILIAM HE SIBIISIETCSI CIIeIIM(PUISCKON 0COOEHHOCTBIO
MHBA3UBHBIX BUAOB U IPOSIBIISIETCS Y Arvicoinae B
MecTax (GIyKTyallud TpaHWUI pacHpOCTpaHEHUS U
OpU MEPUOAUIECKUX MUTPALIMSIX U3 OINTUMAIbHBIX
MECTOOOMTAHUN B CyOONITUMAaJIbHbIE C 0Opa30BaHU-
eM 3(deMepHBIX JIOKAJbHBIX ITocelieHuit (Markova
et al., 2020). B cirygae, Korma rpaHWIa pacIipocTpa-
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HEHMsI OCTaeTCs CTaOMIbHOM, HAaKOIUICHUE PEIKUX
MPU3HAKOB HE MPOCJEXUBAETCs, KakK, HalpuMmep,
OBLTO MOKA3aHO MJIsI OOBIKHOBEHHOU MOJIEBKU (hop-
MBI obscurus OJM3 CEeBEpHOI I'paHMIIBI apeaja Ha
Vpane (MapkoBa u ap., 2013). MoxHo mpenmnoJa-
ratb, 4ro (EHOTUIIMYECKMUE MOCICACTBUS OJIMU3KO-
POICTBEHHOIO CKPEIIMBAHMS Y IIOJIEBOYBUX IIPOSIB-
JISTIIOTCS. B pe3yJjibTaTe CHUXKEHUS T€HEeTUYEeCKOTO
pa3HOO00pa3us B TOKAIbHBIX MUKPOIIOMYJISIILIUSIX, (hOp-
MUPYIOIIVMX TaK Ha3bIBaeMbIi (DPOHT 3KCIIAHCUU
(Swaegers et al., 2013). [ToaydyeHHbIE HAMU pe3yJibTa-
Thl HOATBEPKIAIOT IEPCIEKTUBHOCTh MCIIOIb30Ba-
HUS JeHTAJbHBIX IIPU3HAKOB IJISI MOHUTOPUHIA BU-
JIoB Arvicolinae, rpaHULIBI pacIIpOCTPaHEHUST KOTOPBIX
IOABEPraloTCs 3HAYUTEIBLHBIM IIPOCTPAHCTBEHHBIM
M3MEHEHUSIM B OTHOCUTEIBbHO KpaTKUE CPOKHU, IIO0-
CTYIHBIE /11 HAOMIONeHHS.

OnHakKo To, KaKMe MeXaHU3MbI CTOSIT 32 IIPOSIBJIe-
HHEM CKPBITOI (JIATEHTHOIM ) OHOHTOJIOTNYECKO 13-
MEHYMBOCTU B HEOOJIBIINUX U30JUPOBAHHBIX IPYIIU-
pOBKax, — €lle MPEACTOUT YCTAHOBUTh. DTO MOXET
OBITH CBSI3aHO ¢ (hUKcalMel peaKux ajeneit, Beriec-
KOM 3MUTEHETUIECKON U3BMEHYNBOCTU, HAITPUMED 34
cuet MetusmpoBanusi JIHK (Chapelle, Silvestre, 2022),
WA COYETAHUEM TEHETUYECKUX U SMMUTEHETUUECKUX
MexaHu3MOB. B 3Toil CcBSI3U COBMECTHBIN aHanu3
MOP@POJIOTUUECKON U I'eHETUYEeCKON M3MEHUYUBOCTU
SIBJISIETCSI TIEPCHEKTUBHBIM HAaIPaBIIEHUEM UCCIIENO0-
BaHuii. OOHapy:KeH1e PEeIKOTO BapraHTa X-XpOMO-
COMBI Y BOCTOUHOEBPOIIEMCKOI TT0JIeBKU Ha 0-Be OJib-
xoH (Pavlova, Tchabovsky, 2011) rmo3BoJisieT IpearmnoJia-
raTb, 4To crneuuduka M30JUPOBAHHBIX MOIMYISLIMA
BOCTOYHOEBPOIIEMCKOU MOJIEBKM MOXET OBITH IMPO-
cJIeXXeHa Ha Pa3HbIX YPOBHSIX OPraHU3AIIUN.
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DENTAL VARIATION IN AN INVASIVE SPECIES AT THE DISPERSAL STAGE:
MICROTUS ROSSIAEMERIDIONALIS (ARVICOLINAE, RODENTIA)
IN THE IRKUTSK OBLAST’, SOUTHERN CIS-BAIKAL REGION

E. A. Markova® *, S. A. Borisov> **, S. V. Zykov" ***  P. A. Sibiryakov" ****,
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FEkaterinburg, 620144 Russia
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The East European vole is a facultative synanthropic species that actively spreads in the eastern part of north-
ern Eurasia. The distribution area of the species in the Irkutsk Oblast’ has been known as a disjunct part of
the range since the 1980s. Our dataset includes 98 individuals caught in 2016—2017 and 2021—2023 in the
eastern segment of the species’ dispersal area, where the East European vole was first discovered in the early
2010s. Animals were caught in anthropogenically transformed areas spanning from the outskirts of the city of
Irkutsk to kilometer 23 of the Goloustnensky Tract; trapping in natural biotopes revealed no M. rossiaemeri-
dionalis. Species identification was based on molecular genetic markers. Morphological and fine structural
characteristics of molar teeth were studied using both light and scanning electron microscopy. The complex-
ity of the occlusal surface, the alternation patterns of the enamel cutting edges (occlusal regularity), and the
presence or absence of atypical extra elements such as prismatic folds and prisms in places of the early cricetid
dental features were assessed. The estimates of complexity and regularity patterns fell within the range of den-
tal variability known for the continuous distribution area of the species. The atypical extra elements on molars
were described for the first time in M. rossiaemeridionalis based on material coming from two trapping sites.
The extra elements were confined to the posterior lobes of the lower molars, where an additional reentrant
angle separated an extra prism in place of a hypoconid. Enamel walls of the extra prism showed an inversion
of the enamel types (a thin layer of radial enamel on the anterior wall and a thick layer of lamellar plus radial
enamel on the posterior wall) that was contrary to the evolutionary patterns and functional requirements
known for Microtus. The local micropopulation studied is concluded to show phenotypic consequences of a
reduced number of founders. Apparently, the species could have faced sequential establishment events in the
study area. Our results indicate that dental features are useful for monitoring the arvicoline species, the dis-
tribution limits of which are subject to significant spatial changes in the relatively short time intervals available
for observation.

Keywords: The East European vole, phenotype, tooth structure, biological invasion

300JIOTUYECKUM KYPHATT Tom 102  Ne 7 2023




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (Photoshop 5 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        14.173230
        14.173230
        14.173230
        14.173230
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


