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AHHOTauMA. AKMyad/sbHOCMb U uenu. M3ydeHne nonyaauMoHHOro noimmopdusma ABAAETCA BasKHOM 3agaqen co-
BPEMEHHOM B1O0/1I0rM4eCcKol HayKn Kak € MO3MLMI TeOpeTUYECKUX NpeacTaB/eHnit 06 n3MeHYMBOCTU Buonornye-
CKMX 06BEKTOB 1 B1O/I0rMyeckom pasHoobpasum, Tak U C MPaKTUHECKON CTOPOHbI U3yHeHUA 3aKOHOMEPHOCTe cy-
WEeCTBOBAHWA BMAA B Npege/sax UCTOpUYecKoro apeasna. bosbwoin cycmk (Spermophilus major Pall.) ssisietca
«XOPOLUMM» MOZE/bHBIM BUAOM A/A U3YHeHUA UHAMBUAYA/IBHOM U NONY/NALMOHHOW U3MEHYMBOCTH B CBA3U C U3Me-
HeHUAMM CTPYKTYpbl apeasa. Lenbto ncciegoBaHuna 6u110 U3ydeHme MHAUBUAYA/IbHOM U MOMY/AALMOHHON U3MEH M-
BOCTM MOPQO/I0rMHecKmX rnoKasarenei 60/blmMX Cyc/MKoB B [10BO/IKbE M Ha COMpeae/IbHbIX TEPPUTOPUAX C yde-
TOM (pParMeHTUPOBaHHOCTM WX apeasna. Mamepuassl u memoosl. MaTtepuasom pAna paboTbl MOCAYKUAM
KO/I/IEKLMOHHbIE CHOPbI M AaHHbIE MPUKM3HEHHOM NMAcnopTM3aLmMm 0cobeit (n = 412), NO/yYeHHbIE B XOA€E UCC/IeA0BAHUIA
(20112018 rT.) 55 NoNy/ALMI 6O/BLLIOrO CYC/IMKA Ha TEPPUTOPUM NTOBO/IKbBA U COMpeae/IbHbIX TEPPUTOPUAX. [1A u3yde-
HWMA 0COBEHHOCTel BHeLUHel Mopho/1orvm Tena Bbln Cno/b3oBaHb! g/nHa Tena (L), natocHbl (PL) u xeocTa (C) (B Mm).
Ana ctatucTnieckoi o6paboTKM pe3y/IbTaTOB NPUMEHA/IM CTaHAAPTHbIE CTaTUCTUYECKME NMapaMeTpsbl, a TaKXKe ro-
LLIAroBbli AMCKPUMMHAHTHBIA U KAacTepHbIM aHanu3bl. CTaTUCTMYecKana obpaboTKa AaHHbIX NPOBeAEHa B MakeTax
Microsoft Office Excel 2010 n STATISTICA 10.0. Pe3ysbmamel. [IpoBeseHHbIi MOP$O/10rMYeCcKkmii aHann3 NonyAALmi
M MeTanony/aAuuii 60/1bLIOro CyC/IMKa C MOMOLLbIO METOA0B OnMcaTe/IbHOM CTaTUCTUKM U AUCNIEPCUOHHOrO aHaM3a
He NMo3BO/IAET C BbICOKOM CTEMNeHbl0 YBEPEHHOCTM NPU3HATL CYyLLLEeCTBOBaHUE PpparMeHTUPOBAHHOM CTPYKTYpbI ape-
ana 3Toro BUAA B PErMOHE UCC/1eA,0BaHMIA. OLWaroBbli ANCKPUMUHAHTHBIN aHa/n3 BbIGOPOK MOP$ON0rMYecKmnx no-
KasaTe/nel, XxapaKTepusyoLWmX nony/iauumn H60/blMX CYC/IMKOB B PerMoHe UCC/1e40BaHui, BbIABWU/ XOPOLUYHO MX
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AvddepeHLyMaLmio B MPOCTPAHCTBE ANUCKPUMUHAHTHBIX QYHKLUMIA U MO3BO/IU/ BbIACHUTL HEKOTOPble 0CODEHHOCTH
MOP§O/10rMiecKoi M3MEHYMBOCTM BO/IbLIMX CYC/IMKOB B PerMoHe UcC/1es0BaHuii. Ypasibckue nonyaauum 60/bLoro
CyC/IMKa BC/1eACTBME LUMPOKOro pasmMaxa M3MEHYMBOCTU MO CPAaBHEHUIO C MOBO/IKCKUMU MOMNYAALUMAMU 3aHUMAIOT
KpalHee no/soxeHue B pAgy MOpPPO/a0rMieckux M3meHeHui. NMpu 3Tom npaBobepexkHbie Nony/AALMN XapaKkTepusy-
toTcA 6osee cH6asaHCMPOBAHHBIM COCTABOM M OTCYTCTBMEM PE3KUX U3MEHEHU MOpP(O/IOrnyYecknx nokasartenen.
BblgoObl. [poBeaeHHbIN CTaTUCTUYECKUIA aHa/IM3 BbIDOPOK MOPQO/10rMiecKux nokasareseit ocobeit 60/1bLoro cyc-
/IMKA BbIABW/1 Pa3HOKA4YeCTBEHHbIM NOMNY/ALMOHHBIA NOAMMOPOU3M, CBA3AHHBIN C CU/IbHON dparmeHTaumen obaactm
06UTaHUA, U NoATBEPANA CyLLLECTBOBAHME METAMNoMy/IALMOHHON CTPYKTYPbI €ro apeana.

KatoueBble c/0Ba: 60/1bLWOM CYyC/IMK, MOpdOIOrnyeckaa M3MeH4YMBOCTb, MOMNY/ALMKM, MeTanonyaaumu, Mosoa-
Xbe, FOXHbIN Ypan.

Ansa uuTupoBaHusa: YepHbiwosa, O. B. MonyaauuoHHbIM noaumopduam Gosbworo cycauka (Spermophilus
major) B MoBo/mKbe: AaHHble MOpdOoMeTpudeckoro aHamsa [ O. B. YepHbiwosa, A. A. KysbmuH, M. 4. CUMaKosB,
C. B. Tutos // Russian Journal of Ecosystem Ecology. —2019. - Vol. 4 (1). - https://doi.org/10.21685/2500-0578-2019-1-5

Abstract. Relevance and goals. The study of population polymorphism is an important task of modern biology
both from the perspective of theoretical ideas about the variability of biological items and biological diversity, and
from the practical side of studying the laws of species existence within the historical area. Russet ground squirrel
(Spermophilus major Pall.) is a proper model species for exploring individual and population variability due to
changes in the structure of the range. The study was aimed at examining the individual and population variability
of the morphological indicators of russet ground squirrel in the Volga Region and in adjacent territories, taking in-
to account the fragmentation of their range. Materials and methods. The material for the study comprises the col-
lections and data on the lifetime certification of individuals (n = 412) obtained in the course of research (2011-2018)
of 55 populations of russet ground squirrel in the Volga Region and adjacent territories. The study of features of
the body external morphology covered body length (L), metatarsus (PL) and tail (C) (in mm). Statistical processing
of the results was based on standard statistical parameters, as well as cycle-by-cycle discriminant and cluster anal-
yses. Statistical data processing was conducted in Microsoft Office Excel 2010 and STATISTICA 10.0. Results.
The morphological analysis of populations and metapopulations of russet ground squirrel using the methods of
descriptive statistics and variance analysis prevents reliable recognition of the existence of the fragmented struc-
ture of the range for this species in the study region. The cycle-by-cycle discriminant analysis of morphological in-
dicators samples characterizing populations of russet ground squirrel in the study region revealed their good dif-
ferentiation in the space of discriminant functions and enabled determining some features of the morphological
variability of russet ground squirrel in the study region. Due to the wide range of variability compared with the
Volga populations, the Ural populations of russet ground squirrel occupy an extreme position in a series of mor-
phological changes. At that, right-bank populations are characterized by a more balanced composition and ab-
sence of sharp changes in morphological indicators. Findings. The statistical analysis of samples of russet ground
squirrel morphological indicators revealed a heterogeneous population polymorphism associated with a strong
fragmentation of the habitat, and confirmed the existence of the metapopulation structure of its range.

Keywords: russet ground squirrel, morphological variability, populations, metapopulations, Volga Region,
Southern Urals.

For citation: Chernyshova O.V., Kuzmin A.A., Simakov M.D., Titov S.V. Population polymorphism of russet
ground squirrel (Spermophilus major) in the Volga region: data of morphometric. Russian Journal of Ecosystem
Ecology. 2019;4(1). (In Russ.). Available from: https://doi.org/10.21685/2500-0578-2019-1-5

W3ydyeHrne mOMyNSIMOHHOIO MOJUMOPQHU3Ma
SIBJIICTCS Ba)KHOM 3a/layeil COBpEMEHHOW OMOIIo-
TUYECKON HayKd Kak C TO3HWIUN TEOPETHYECKHUX
MIPEACTABICHUH 00 H3MEHIMBOCTH OMOJIOTHICCKUX
O00OBEKTOB ¥ OHMOJIOTUYECKOM pa3zHooOpasuu [1-3],
TaK U C MPAKTHYECKOH CTOPOHBI M3YYECHHUS 3aKO-
HOMEpPHOCTEH CyIIeCTBOBaHHMS BHAA B Tpeaeiax
ncropuueckoro apeana [4, 5]. Kpome toro, ucciue-
JIOBaHUE BHYTPUBHUIOBON U3MCHUMBOCTH Ha YPOBHE
MIOMYJISIIOHHON ~ CTYKTYPHUPOBAaHHOCTH  00JIacTh
oOHWTaHUg TOTO WJIM MHOIO0 OHOJIOrMYECKOr0 BHIA
MO3BOJISIET MMO-HOBOMY ITOCMOTPETh Ha MEXaHU3MbI
€ro IMPHUCMOCOONCHUS K OBICTPO MEHSIOUMMCS CO-
BPEMEHHBIM YCIOBUAM oOuTaHwms [6, 7].

Bonbmioit cycnuk (Spermophilus major Pall.)
SIBIIIETCSL  «XOPOIIUM» MOJIENBHBIM BHIOM ISt
VM3Y4YCHHUS WHAWBHAYaIbHOW ¥ TOMYJISIIMOHHON

HW3MEHYUBOCTH B CBSI3U C UBMEHEHUSIMH CTPYKTYPHI
apeasnia. OH SBJISETCS CPeJHMM IO pa3MepaM BH-
JIOM TPBI3YHOB, Y KOTOPOTO MOP(OIOrn4ecKue mo-
Ka3aTeJId HE XapaKTEPU3YIOTCs IIMPOKUM pa3Ma-
XOM HW3MEHYMBOCTH M YMEPEHHO MOJBEPKEHBI
MOJIOBOMY AUMOP(HU3MY, 00pasyeT KOMIAaKTHbIC
IUIOTHBIE TIOCEIEHHs, 00JIamaeT CII0COOHOCTBIO
K OBICTPOMY W aKTHBHOMY PaCCENICHHUIO U MOXKET
00HTaTh B Pa3fIMYHBIX 10 Ka4ecTBy Onoromax [8§, 9.

HccnenoBanusi pacrpocTpaHeHus: OOJIBIIOTO
cycnuka B [ToBoKbe M Ha COMpENENbHBIX TepPpU-
TOpUAX, NpoBeaeHHble B 1996-2018 rr., cBuze-
TENLCTBYIOT O 3HAYUTENBHBIX IEPECTPOHKax
CTPYKTYpPHI €ro apeaina B 3TOT mepuox [5, 10-14].
OTMeuaeTcst ycToWuMBOe oOOWUTaHHE OOJBIIOTO
cycivKa Ha mpaBoM Oepery Bounru, HaOmomaemoe
¢ 50-X ro10B MPOIILJIOTO BEKa, U MPOI0JDKAIOIIEecs
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(o
€ro paccelieHne Ha 3amaj. Peructpupyercs yBenu-
YeHHe 00JIACTH OOWTAHMS U YHCICHHOCTH 0COOEH
B TpaHUIlaX WHTPOIYIIMPOBAHHON Ha TEPPUTOPUU
[Tenzenckoit obmactn B kKoHIIE XX B. HOITYJISITHH
6oxpmioro cycnuka. lloaTBepikmaeTcst ycrienrHoe
CYLIECTBOBaHUE TIIyOOKO H30JMPOBAHHBIX TMOIY-
nsuit S. major Ha octpoBe IlambruHckuit (Yibs-
HOBCKas 00J1.) W B TMpaBOOCpPEkKHBIX paoHAX
Uysamckoit pecniyonmkn  (LuBunbckuit  p-H).
BrlisiBiieHa MeTanomyauoHHas CTPYKTypa apeaia
OOJIBITIOr0 CYCIIMKA Ha TEPPUTOPUHU Y ILTHOBCKOM
o0yiacTH, T/Ee OTMeYaeTcsl MoJaBiisioniee O0oJb-
LIMHCTBO MOCEJICHUH U BBICOKAs YHUCICHHOCTD 3TO-
ro rpeizyHa B [loBoinkbe. YcTaHOBIEHA ciiydaiiHas
rubpunnzanus S. major ¢ KpamdaTbIM CYCIHKOM
B IpaHUIlaX OOIIMPHOW 30HBI cuMIaTpuu. Bee me-
peYHCICHHBIE BBIIIE CBEACHHS O XapakTepe
oburtaHus OombIIoro cycnuka B IloBomkbe cBUIC-
TEJIbCTBYIOT O €r0 BBICOKON JKOJIOIMYECKOW IIIa-
CTUYHOCTH W TTO3BOJISIIOT PacCMaTpPUBATh 3TOT BUJ
B Ka4eCTBE MOJIETHHOTO NMPH U3yUYEeHUH UHAUBUIY-
aJbHOM W MOMYJISIIUOHHON U3MEHYUBOCTH.

Henbto uccaenoBanus ObLIO H3Y4YEHUE WHAU-
BHIyalbHOW W TIOMYJSAIMOHHON W3MEHUYHUBOCTH
MOP(OJIIOTHYECKUX TIOKa3aTeae OONBIINX CYCITHU-
koB B [loBOMXbEE U HA CONMPEIENBbHBIX TEPPUTOPH-
SIX C y4eToM (pparMeHTHPOBAHHOCTH €0 apeana u
XapakTepa MEeXBHIOBBIX OTHOUICHWHA C CHMITaTPH-
YECKUM KpaIr4aTbIM CYCIHKOM.

Vol. 4 (1), 2019

Mamepuan u memooel

Marepuanom ajist paboThl MTOCITYKHITH KOJUIEK-
LUOHHBIE COOpbI M JaHHBIC MPIKU3HEHHOW mac-
mopTu3auu ocobeit (n = 412), momydeHHbIE B XO-
ne uccnepoBanuii (2011-2018 rr.) 55 nmomysmsiumit
Oonporo cycnuka Ha Tepputopun [loBokbsS H
compenenbHbIX Tepputopusix (tabdmn. 1, 2; puc. 1).
IIpu sToMm 48 momymsAnui MPEACTABICHB BBHIOOP-
KaMH, C(OpPMUPOBAHHBIMH MOP(OIOTUIECCKUMH
MOKAa3aTeISIMA  B3POCHBIX OCOOEH, M3 KOTOPBIX
31 BeIOOpKa OBLIA CMEIMIAaHHOW IT0 TOJIOBOMY CO-
craBy (m + f), 15 BBIOOPOK MpeNCTaBICHBI TOIBKO
camkamu (f) 1 2 — TonmbKo camuamu. OcTaJbHBIC
7 monynsuui OBUIM TIPENCTaBICHHI BBIOOPKAMH,
c(hopMHUPOBaHHBIMA MOP(]OIOTHUSCKUMHU TI0Ka3a-
TEJIIMU TOJBKO MOJIOJBIX 0cobeit (s/ad). U3 14 BbI-
0OpOK, XapaKTepU3yOIIUX MOP(OIOTHIECKYIO U3-
MEHUYHBOCTh MOJIOABIX ocobOeit (s/ad), 13 ObLIM
CMELIaHHBIMU TI0 TIOJIOBOMY COCTaBYy, | BBIOOpKa
BKJIIOYajJa TOJNBKO caMoK. CpaBHeHHE BBIOOpPOK
MOp(oIOTHYEeCKNX TOKa3aTeNeld MPOBOAMIN CO-
[JIACHO OMHMCAHHOW BBINIEC KIacCU(pHUKAINK BBIOO-
pouHbIX naHHBIX. Kpome »sTOoro, ans aHamusa
Mopdoornyeckoli U3MEHYNBOCTH OBLIA HCIIONb-
30BaHbl JJAHHBIE TI0 METAIOMYJISIIHOHHOW TPYyTIIH-
POBKE BBISBJICHHBIX COBPEMEHHBIX TMOMYJISIINN
OoJpIIoro cycnuka [5].

Tabamua 1
Mopdgonozuueckue nokazamenu 83poc/bix (ad) 6osbwux cyc1ukos
8 [ogo/miKbe U Ha conpede/ibHbIX meppumopusx
Table 1
Morphological parameters of adult (ad) russet ground squirrels
in the Volga Region and adjacent territories
Ne Ne JlmiHa Tena Aumuiia Amna
" Koopaunatst TLTFOCHBI xBocra (C),
TMOMYJISILAHY, | METaTomyJsium,| Pernon Anpec N |Ilon (L), mm (P1), Mm M
P Mp [Mupora | lonrora M SD M | SD| M SD
1 2 3 4 5 6 7] 8 9 10 | 11 [12] 13| 14
1 6 YO c. Bectyxeska | 53,7167 47,7500 11 | m+/]271,55]14,53| 47,89 [2,19]71,00] 4,54
2 15 co ¢ Bepxuas | 5, 1833147,0667| 5 | m+f]271,00( 18,16 | 45,78 | 1,12]71,00| 836
YepHaBka
3 6 YO c. Emmanka | 54,0915 [48,1164] 3 | m [288,33]16,07] 48,66 |2,86]79,00] 2,65
4 6 YO c. 3arocknHo | 53,8500 [ 47,6000 4 |m+£]283,00] 8,90 | 47,04 [3,04]74,50| 12,44
5 6 YO c. Kapruno 53,9000 47,1333 | 8 |m+/]273,75]13,01] 46,26 | 1,56]71,50] 6,08
6 6 YO c. Kapmunckoe | 54,0053 | 47,7577 | 46 | m+£]268,91]15,80 | 45,31 [2,51/69,59] 7,19
7 5 YO moc. Kpnymm | 54,1000 [48,5000] 1 | £ [270,00] — [4747] — [82,00] —
8 4 YO c. KporkoBo | 53,7897 |48,5385] 4 | f [251,25]13,77] 45,80 [1,03]68,50] 5,51
9 6 YO c. IMacexa 53,7422147,8029]| 6 | f [262,50]15,08] 47,74 |5,27]71,83] 7,78
10 6 YO c. MonGuno | 54,1484 (47,8804 | 7 |m+/]257,86]2595] 45,11 [2,78]69,14] 7,43
11 6 YO c. Hopeuxoe | 53,8167 [47,9000] 3 |m+£]273,33]15,28 | 46,80 [2,37]74,33] 5,51
12 5 yO ¢ Pycexas 54 76671488167 7 |m+f] 264,29 17,65 | 46,67 1,22]79.29 6,27
bekrsamka

13 6 YO p. Yeuopa 53,7500 47,7000 3 | m [281,67] 7.64 | 48,09 |2,14|70,67] 7,51
14 6 VO | c. Cwmbimseska | 53,7667 47,7500 8 |m+/]273,13]15,81] 48,69 [2,43[75,38] 4,61
15 6 vo | © C“gﬁ;";i’)‘e“a 53,7561 47,7533 | 12 | m+£]261,17|22,76 | 45,21 [ 1,87|63,00| 8,41
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End of table 1

1 2 3 4 5 6 [7[8] 9 10 [ 11 [12] 13 [ 14
16 7 YO ¢ C%gif‘;;m 54,1667 | 48,2000 | 3 |m+f|253,33|11,55 | 47,88 |2,09 75,33 | 10,04
17 6 YO c. Croroska | 53,9500 | 48,0000 | 4 |m+/]276,25| 11,09 | 46,38 |2,84|73,50] 7,72
13 6 YO c. Cyxapeka | 53,9695 |47,7754| 4 |m+f|287,50| 6,46 | 48,69 | 1,36]76,50| 5,06
19 6 YO c. UnpukoBo | 53,7500 | 47,8500 | 23 | m+/|275,22] 10,60 | 47,56 |2,20| 69,78 | 6,54
20 10 CM c. Mopnoso | 53,1500 [ 49,4667 | 2 | f |275,00] 0,71 | 46,80 |0,45]73,50] 2,12
21 3 YO c. Jlepawmoska | 53,4500 |489116]| 3 | f |278,33| 10,41 | 44,48 [2,03[76,67] 3.21
22 3 YO c. Epsimnck | 54,1391[49,3007| 3 | f |256,67| 16,07 45,95 [0,53]76,00| 2,65
23 8 YO | c. Kpacnas Pexa | 54,6044 |49,1304| 3 | / |265,00] 5,00 | 44,85 |2,42[71,00] 6,08
24 16 &) c.Masnra | 51,8820 | 47,6292 | 7 |m+f]275,00] 19,15 46,92 [0,95|80,29] 5,22
25 8 YO r. YabsHoBCK | 54,3833 | 48,5000 | 4 |m+f]261,25|10,31 | 43,42 |4,0968.75| 12,31
26 22 PE_ | c. ApMerpaxumoBo | 53,6357 | 56,4423 | 3 | f |263,33] 5,77 | 45,02 [0,28[69,67| 4.73
27 23 P6 | c.Unensbakoso | 51,7582 |57,1242| 3 |m+f| 276,67 11,55 | 46,47 [2,21]61,00] 9,54
28 23 Pb c. Kapanbiran | 52,1939 (56,7096 | 7 | f |267.14] 5,67 | 43,99 [ 1,00]73,57| 7,61
29 23 Pb c. Kyrapun | 52,4301 56,5574 | 11 | m+/]266,82| 11,24 43,86 |2,09]69,55| 3,39
30 23 P5 | c. HosoxBansmckuii | 52,4301 |56,55736] 5 | m+f] 255,00 16,58 | 43,70 |3,53| 76,00| 8,66
31 22 Pb c. CanxoBo | 54,6918 | 55,5648 | 6 | m+f| 266,67 | 14,02 | 44,46 | 2,30] 67,00 3,46
32 23 Pb c. Tpymmro | 52,2366 | 56,7397 | 4 |m+£]265,00] 5,77 | 42,68 | 1,63|72,25] 5,19
33 23 P6 | c. Xymabammno | 52,1598 | 56,9568 | 4 | m+f] 266,25 9,46 | 43,50 |2,20]60,25| 1,70
34 14 10 c.[paboso | 53,3785 |45,0152| 3 | f |255,00]13,23 45,17 [0,29[81,00| 2,65
35 14 110 c. Xoneneso | 53,5120 [ 44,8366 | 3 | f |276,67| 7.64 | 47,96 |1,45|74,67] 9.45
36 1 YO c. Kont 53,1167 | 47,4833 | 18 |m+/]270,44] 18,99 | 46,49 [1,97|74.21] 6,93
37 12 PT c. Wam 55,6668 49,6548 | 3 | f |280,67] 4,16 | 44,00 [1,00|84,33| 1,53
38 11 PT c. basikoBo | 55,1365 49,7332 3 | f |280,67|16,01 | 43,83 |2,75]78,00] 7.21
39 11 PT c. Sipaam 55,0268 (49,5380 | 3 | f [272,67]11,02] 42,67 [1,53]78,00] 4,36
40 6 YO c. 3apeurioe | 53,7310 |47,6277| 8 |m+f|270,63 | 21,12 | 48,35 |2,86]69,13| 9,83
41 7 YO | c. bon. Kmounww | 53,7167 | 47,6167 | 3 | m+f| 285,00 | 13.45 | 64,33 [29,16] 72,33 0,58
42 20 00 | c. lanomnuxoro | 51,6994 [ 51,2653 | 6 |m+f]299,00| 5,40 | 46,17 |1,72]77,33| 547
43 18 CO_ | c.Paxmanoska | 51,9579 49,4631 4 |m+f]|293,75| 17,02 | 46,75 [ 1,71]79,50| 8,50
44 19 CM_ | c.Angpocoska | 52,6998 [49,5709 | 3 |m+/]293,00] 18,08 | 46,33 [2,31]78,33] 10,41
45 23 00 | ropa Bepomoxka | 51,3876 | 56,8030 2 | 7 290,50 0,71 | 46,00 | 1,41]74,00| 4,24
46 17 CO | r.Kpacusiii Kyr | 50,9316 46,9768 | 6 |m+f]|269,17| 28,18 | 46,52 |4,06|71,67| 9,65
47 17 Co c. YcatoBo | 50,7779 | 46,9058 | 10 | m+f]284,70| 11,59 | 47,10 | 1,41]74,70] 9,19
48 13 UP | noc. MonoexHbtit| 55,8470 | 47,4032 9 | m+f] 263,89 | 14,90 | 45,22 [2,01|73,17| 4,99

Mpumeuanus. * Meranomymsiun: 1 — HoBocnaccko-Huxkomaesckast; 2 — Cespanckas; 3 — [lIuronckas; 4 — Kyso-
BaTOBO-Tepenrynbckas; 5 — [ToBomxckas; 6 — MaitHcko-Benkaiimckast; 7 — YabsiHoBckasi; 8 — 3aBospkckas; 9 — [pu-
Bommkckas; 10 — Camapomykckas; 11 — Kamckas neBodepexnast; 12 — Kamckas mpaBoGepesknasi; 13 — UyBamickas;
14 — Iensenckast (uaTponykuus); 15 — Bonbckas; 16 — banakosckasi; 17 — KpacHokytckast; 18 — Mprusckast neBoOe-
pexHas; 19 — Uprusckas mpaBobepexkHas; 20 — Ypanbckas npaBoOepekHas; 21 — Ypanbckas eBoOepexHas; 22 — 3a-
najgHoypaibcekas; 23 — FOxxHoypanbekas; 24 — [NanbunHckas (OCTpOBHAsI, TOJIBKO juv).

** Pernonsl: YO — YibsHOBCKas 06nacts, Pb — PecniyOimmka bamkoprocran, [10 — ITensenckas obmacts, CO — Ca-
paroBckas obmacts, CM — Camapckas obnacts, PT — Peciyonuka Tarapcran, OO — Openbyprcekas obmacts, YP — Uy-
Barickasi Pecrry6mnmka.

Tabauya 2
Mopdgonozuueckue nokazamenu moa00bix (s/ad) 60/1bWUX CycUKOB
8 [1080/11cbe U HA conpede/ibHbIX mMeppumopusx
Table 2
Morphological indicators of young (s/ad) russet ground squirrels
in the Volga Region and adjacent territories
Ne No Jnuna Tena Jlmna Anura
Koopaunatet mwirocHel | xBocta (C),
TIOMyJIALNH,| METaOMyJISIHy, | Permon™ Anpec N | Ton L), mm (P1), My .
E3 3
P Mp MIAPOTA | TOJIT0Ta M SD M | SD| M | SD
1 2 3 4 5 6 71 8 9 10 11 | 12] 13 | 14
2 15 Cco ¢ Bepxuas | o) 16331472667 | 5 | mif | 225,00 10,61 | 44,47 | 1,66| 64,60 6,15
YepHaBka
7 5 VO | moc. Kpuymu | 54,1000 | 48,5000 | 4 | m+f |207,50| 15,00 | 44,69 |2,79]63,50| 10,34
19 6 YO c. YnpukoBo | 53,7500 | 47,8500 | 20 | m+f | 250,00 | 16,46 | 45,95 |2,37|66,00| 5,64
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OKOoHYaHuUe mab. 2

End of table 2
1 2 3 4 5 6 7] 8 9 10 | 11 |12 13 | 14
23 8 vO ¢ I;I;?;Ha" 54,6044 | 49,1304 | 5 | m+f | 176,00 12,45 | 39,96 | 1,41|55,60| 5,59
35 14 TI0 | c. Xoneneso | 53,5120 44,8366 | 4 | f |247,50| 15,55 | 47,98 | 1,59|81,75] 2,63
36 1 VO c. Kmnn | 53,1167 | 47,4833 | 6 | m+f | 215,83 | 3,76 | 4422 |1,85|54,17] 3,37
41 7 VO ¢. box. 53,7167 | 47,6167 | 17 | m+f | 246,53 | 12,52 | 48,29 | 1,05|71,59| 4,82
Kirrounmm
49 14 [0 | c. Mokman | 53,4441 | 44,6337 | 4 | m+f | 235,00| 10,00 | 46,65 | 3,36 78,50| 6,86
50 21 00 c. Ponbiii | 51,1007 | 57,2918 | 4 | m+f | 239,50 | 18,16 | 44,25 | 1,50|74,00| 1,83
51 21 00 | c. Amebyrak | 51,0315 59,1296 | 5 | m+f | 252,40 14,96 | 46,20 | 1,48|81,60| 8,44
52 6 VO | c. Benoe o3epo | 53,8500 | 47,6000 | 9 | m+f | 228,33 | 17,50 | 45,05 | 2,49 65,56 8,29
53 8 VO | c. Kpemenxn | 54,4833 | 48,8333 | 9 | m+f | 193,33 ] 1521 | 41,67 | 2,43|56,11] 6,68
54 2 CM | nioc. Vsameeska | 53,2667 | 48,6000 | 5 | m+f | 194,00| 9,62 | 41,41 | 1,90]57,40] 3,51
55 2 CM ¢ Hoseie | 53 5000 | 48,6500 | 4 | mr | 184,50| 9,54 | 41,56 [0,93| 61,75 4,03
03epKH
IIpumeyanue. * O603HaYeHUS TE e, YTO U B TaOII. 1.
W, P o NIV ]
" YEBOKCAPbIN ff i e Y
7

13 & kaannp @ 12

»JQ .
\i\»\i 5,\; anSIHOBCK HOBCK). _w

CAPAHCK o ; i .. (9 o'
. 'S
o | oQ
@ NEH3A

°
(¢ 16

23
W(\/\/\

Puc. 1. U3ydeHHble nony/saumm (MyHCOHbI) M MeTanonyAauum (311mrcsl) 601600 CYyC/MKa B MOBO/IKbE
1 Ha conpege/ibHbIX TEpPUTOPUAX. HepHbIMU TOYKaMK 0603HaYeHbl MOMy/IALMK, A1 KOTOPbIX Obl/u
cdopmMrpoBaHbl BBIGOPKM N = 3, 6€/1bIMU — N < 3; HYMepaLWA MeTanony/ALMIA Takas e, Kak U B Taba. 11 2

Fig. 1. Studied populations (punches) and metapopulations (ellipses) of russet ground squirrel in the Volga Region
and adjacent territories . Black dots denote populations for which n > 3 samples were formed, white ones —n < 3;
numbering of the metapopulations is the same as in the tables 1and 2

[Ipu pabote B moceseHUsIX MPEUMYIICCTBEHHO
WCTIONb30BAI HEMHBA3WBHBIE METOJIBI UCCIIEI0BA-
HUH, BKIIIOYAIONIME OTJIOB, MEUCHHE, MPIKU3HEH-
HYyI0 MacopTH3alMio ¥ 3a00p Omomarepuana AJs
MOJIEKYJISIPHO-TEHETHYeCKOro aHaimu3a. [lacnoptu-
3amus CYCIMKOB BKITIOYana B cebs (poTo- U BHIEO-
CBEMKY 0cO0M (4 SKCTO3HUITMHU: OOIWK BHI, BEpX
TOJIOBBI — «IIAMOYKay, CIUHA, BUJ TOJIOBHI COOKY),
n3MepeHnss MOP(OIIOTUYECKHX TIOKas3aresei, a
TaKkKe 3alUCh KPHUKOB TpeBOord. s wm3ydeHus
ocobeHHOCTEH BHeNIHEH Mopdonoruu Tena ObLIH
WCIONB30BaHbl miauHa Tena (L), mirocHsl (PL) u

xBocta (C) (B MM). Homepa meranonynauuit (Mp),
a Taxoke HoMepa (P) u agpeca JOKaJIbHBIX MOIYJIs-
ol OOJIBIIIOTO CYCIIWKA, HM3y4YeHHBIE B paboTe,
MpUBEACHBI B Ta0I. 1 1 2.

Hnst cratuctHueckol oOpabOTKKU pe3ylbTaToB
MPUMEHSUIM CTaHAAPTHBIC CTAaTUCTHYECKHE Iapa-
MeTpel (cpemHee apudpMermyeckoe, M; ommOKka
CpEeIHero, m; CTaHAAPTHOE KBagpaTHYHOE OTKIO-
uenue, SD). [Ipu mapHOM CpaBHEHWU CpEeITHUX TIO-
Kazarele  HCIOJB30BaIM  MapaMeTpUYEeCKUN
t-xputepuit CThIOJICHTA, a MpH ToMcKe AuddepeH-
LUPYIOIIUX pPa3Iuuuii Mexay AByMs u Oolee
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rpylmaMyd MO0 KOMIUIEKCY IPHU3HAKOB — IOLIAaro-
BBl JMCKPUMMHAHTHBIA M KJIACTEPHBIM aHANU3.
Jnst Bcex cTaTUCTHYECKUX TECTOB ObLT YCTaHOBIICH
ypoBeHb 3HaumMmoctH p<0.05. Cratuctmmueckas
0o0paboTKa MJaHHBIX TIpOBEJCHAa B  IaKeTax
Microsoft Office Excel 2010 u STATISTICA 10.0.

Pe3ynemamel u 06¢cymcOeHue

Ananus MOp(OJTOTHIECKAX  TIOKa3aTesei
B3pocibix caMioB (n = 105) u camok (n = 211) u3
BCEX M3YYCHHBIX IMOMYJISIIUNA BBISIBUI HAIAYHE TIO-
agoBoro aumop¢usma (L — 279,82 + 1.59, Pl —
4771 £0.21, C-74.85 £ 0.72; L — 266.63 = 1.10,
Pl — 4545 + 0.30, C — 70.84 + 0.52; ¢t = 6.88,
p = 0.0000; ¢t = 5.05, p = 0.0000 u ¢t = 4.49,
p = 0.000010 cooTrBercTBeHHO). [IoaTOMY BCE MMO-
CIIEYIOIINEe aHATUTHYECKUE MPOIETyphl IMPOBO-
JIACh TOJNBKO HAa YPOBHE CMEIIAHHBIX M BBI-
POBHEHHBIX 110 TIOJIOBOMY COCTaBY BBIOODOK.

Cpasuenue (Levene test HV) BeI6opok, xapak-
TEPU3YIOIUX MOMYJISIUHA OOJBIIUX CYCIHKOB IO
MOP(}OIOTHIECKIM TTOKa3aTeNsIM, BBISIBUIIO OTCYT-
CTBHE TOMOTEHHOCTH MX JHCIEPCUil (BEIOOPKU HE
MIPUHAJISKAT OJTHOW TeHEPaTbHONW COBOKYITHOCTH)
mo mmHe tena (F = 1.548, p = 0.040) u xBocTa
(F=1.728, p = 0.014) 1 HamMuMe TOMOTEHHOCTH
[0 TOKa3zarento pa3mepa miIocHel (F = 1.453,
p =0.067). [IpoBeneHHBII TUCTICPCUOHHBIN aHAIHN3
(Analysis of Variance) He BBISBHII NPUHAIIICIKHO-
CTH BBIOOPOK OHON TeHEPATEHON COBOKYITHOCTH H
MOATBEPANI TPaBOMEPHOCTh WX BBIICJICHHUS TI0
BCEM TpeM MOP(]OIOTHYECKUM TpU3HaKaM (JUIMHA
Tena — F = 2438, p = 0.0001, mirocHel —
F =3.055, p = 0.0000 u xBocta — F = 3.236,
p =0.0000).

ITapHbIe cpaBHEHUS BHIOOPOK (ITOITYJISITHI) MOP-
(horormUecKUX MoKa3aTelieil OOJBIINX CYCITUKOB BHI-
SIBWJIM JIOBOJIFHO Pa3HOHAIPABICHHYIO MX M3MEHYH-
BOCTh B peruoHax ucciemoBanuit. [lo mmmHe Tema
MakcuManpHoe yncio (p < 0.05) mocToBepHO OTIH-
YaIMXCs OT HUX MOMYJLIIHUN MoKa3alu JeBode-
pexusie (P42 — 27 oTiaudaromuxcst MOMyJISInin,
P43 — 15, P44 — 12, P47 — 16) u npaBoOepeKHbIC
(P18 — 12, P19 — 14) momymamuu. Ilo mmmne
IUTFOCHBI MaKCUMAllbHO OTJIMYHBIMH OT  BCeX
OCTaJbHBIX OKa3auch mpaBobepexHbie (P14 — 12,
P18 - 15, P19 — 12) u ypansckue (P29 — 16, P32 — 19,
P33 — 11) nonymnsiumu. HambGomnsmas mMopdonoru-
YyecKasi M3MEHUYMBOCTH OblIa BBISIBIICHA T10 TTOKA3a-
TEJF0 JUIMHBI XBOCTa. MaKCHMalbHO OTIMYHBIMH
31ech okasanuck npaso- (P6 — 12, P12 — 12, P15 -17)
u neBoOepexHsie (P24 — 17), a Taxxke ypalbckue
(P27 — 13, P31 — 14, P33 — 18) nonymnsiuuu. [Ipu
9TOM, TaK Kak MPOBEJCHHOE CpPaBHEHHE MOIYJISILIUI
SIBTISIETCSL HE COBCEM KOPPEKTHBIM U TIPEIBAPUTEITb-
HBIM, JUIs MOJIyYeHUs: 0ojice OOBEKTUBHON HUHQOP-
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Malnuy ObUIM NPOBENCHBI BEPOSTHOCTHBIE aIOCTe-
PHOPHBIE TECTHl MHOXECTBEHHBIX CDABHEHHUH.
[IpoBenennsrit Tect boudepponu (Bonferroni
test) MOJHOCTBIO MOATBEPANI BHISBICHHBIN B map-
HBIX CPaBHEHMSIX XapakTep MOP(OIOrHIecKoi u3-
MEHUYUBOCTH B TOMYJSAIHAX OOJBIIOTO CYCIIHKA.
[lo nnuHe Tema nOCTOBEpHBIE pa3nU4usl ObUIH TO-
Jy4eHbl NP CPAaBHEHHU JICBOOEPEIKHOU IOIYJIsi-
uuun P42 ¢ mpaBoOepexxHbIMH mOmyssimusiMu  P6
(» =0.010), P10 (p = 0.005), P15 (p = 0.003), P48
(» = 0.031), a Takke C ypalbCKOW MOMyJALUEH
P30 (p = 0.007). Ilo nnuHE IUTIOCHBI TOCTOBEPHO
OTINYAIOTCS ypanbckue momyisimuu P29 u P32 ot
npaBoOepexHbIX nomyssauuit P14 (p = 0.004), P19
(» = 0.007), P40 (p = 0.015) u P14 (p = 0.012),
P19 (p = 0.049), P40 (p = 0.031) cooTBETCTBEHHO.
[lo moka3aremto IJIMHBI XBOCTa OBIJIO BBISBICHO
HanOoJIbIIee KOJIMYECTBO TOCTOBEPHBIX Pa3Induid.
Tak, npaBoGepexxnsie onyssiuny P6 u P15 otnu-
qarTcs OT JieBoOepexkHbix P24 (p = 0.043) u P24
(p = 0.000), P42 (p = 0.025), P43 (p = 0.027) co-
OoTBeTCTBeHHO. [IpaBoOepekHas momymsmust P15
OTIIMYAaEeTCsl OT TPaBOOEpPEeKHBIX momymanuid Pl
(» = 0.011), P12 (»p = 0.000), P36 (p = 0.011),
a mpaBoOepexubie nonyisiuuu P12 u P24 otnunua-
oTest oT ypamsckux P33 (p = 0.009), P27
(» = 0.038), P33 (p = 0.003) cOOTBETCTBEHHO.
AHaNOrHYHbIE JaHHbIE OBUTH TOJYYECHBI TPH
aHajM3e BBIOOPOK C MCIIOJIB30BAHUEM O0JIee «MAT-
koro» LCD-tecra, SBIAIOIIETOCS METOIOM IpyIl-
MUPOBAaHUS BBIOOPOK C HaMMEHee 3HAYUMOH pas-
nuneid. [lo anuHE Tenma MaKCHMalbHOE YHCIIO
(» <0.05) 1O0CTOBEPHO OTIUYAIOIINXCS MOMYJISAIIHA
OBLITO BBISIBJIICHO JUISL TE€X )K€ JIEBOOCPEIKHBIX IMOITY-
T, 9TO U B CiIy4ae MapHBIX cpaBHEeHUH (P42 —
24, P43 — 18, P44 — 16, P47 — 13). Kpome stor0,
UL TIOYTH BCEX IPAaBOOEPEXKHBIX M YPAIbCKUX
(xpome P27) momynsimuii ObUTH BBISIBIIEHBI JIOCTO-
BepHble paznuuus ¢ 10 U MeHee MOMySIHUAMU.
[lo pnvHE MIFOCHBI MaKCHUMAJIBHO OTJIMYHBIMU OT
BCEX OCTAILHBIX OKa3aIuch mnpaBobepexHbie (P18
u P19 — 10, P40 — 11) u ypanbckue (P29 — 17,
P32 — 22, P30 u P33 — 15) monymsamuu. HanGoms-
mas Mopgojoruyeckass U3MEHYMBOCTb, KaK H B
cllyyae TapHBIX CpaBHEHUH, ObLIa BBISABICHA IO
MOKAa3aTeNto AJIUHBI XBOCTa. MaKcUMalbHO OTINY-
HBIMH 3]IeCh OKa3aluch npaBodepexusie (P6 — 13,
P15 — 23) u ypaneckue (P27 — 21, P33 — 26),
a Takxe JieBooepexxusie (P24 — 14) momymsiun.
CpaBHeHHE 0000IIEHHBIX CMENIAHHBIX TI0 0Ty
BBIOOpOK mpaBoOepexnbix (P1-P19, P20-P23,
P25, P36, P40-P41; n = 184, L — 270.04 + 1.27,
P1-46.43 £0.18, C—71.18 £ 0.56) u neBobepex-
ueix (P22-P25, P37-P39, P43, P44, P46, P47,
n =34, L — 279.00 = 3.40, Pl — 4642 + 0.44,
C — 75.50 = 1.58) mOBOMKCKUX TOITYJISIIIAKN O0JTb-
LIOr0 CYCJIMKAa BBIIBIJIO JIOCTOBEPHBIE HUX pasiiu-
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9us TOJNBKO IO JUIMHE Teina M xBocTa (t = 2.72,
p =0.007; t=0.02, p =0.987; t =2.94, p = 0.004
cooTBeTcTBeHHO). llo »THM MoOpdomornyeckum
MOKA3aTeJIIM JICBOOCPEIKHBIC OOJNBIIUE CYCIUKU
OKa3aJINCh HECKOJIbKO KPYIHEe MpPaBOOEPEIKHBIX.
[Ipu 3TOM 1O ASTMHE TeJa JOCTOBEPHO OTIMYAIOTCS
BEIOOpKHU cam1ioB (t = 3.32, p = 0.001) u3 npaBobe-
pexubix (L —277.27 £1.63, n = 14) u neBobepex-
HbIX monyisamuid (L — 291.79 + 4.40, n = 84), a o
JUIMHE XBOCTa — BBIOOpKH camok (69.18 + (.58,
n=35;76.14+ 1.36, n = 136; t = 5.22, p = 0.000001
COOTBETCTBEHHO).

CpaBHEeHHE MPaABO- U JIEBOOCPESIKHBIX OOJIBIIUX
CYCIMKOB C cycnukamu u3 nomynsiuii FOxHoro
VYpana (P26-P33, P42, P45) noka3zano, 4To npaso-
OcpekHass BBIOOpPKA OTIUYACTCS OT YPalIbCKOM
TOJIBKO TIO JUTMHE TUTFOCHBI (46.43 + 0.18, n = 184;
44.33 £ 0.38, n = 39; t =4.81, p = 0.0000 cootBeT-
cTBeHHO). [Tpr 3TOM BBIOOPKH CaMIIOB W3 IIpaBoOe-
pexHbIX paiioHOB [TOBOIKBS U ¢ Ypasia OTIu4aroT-
s TakKe M 1o uirHe XBocTta (75.26 = 0.73, n = 84;
69.67 +2.67,n=9;t=2.33, p=0.0222 cooTrBer-
CTBeHHO). JleBoOepexHbIe CYCIMKH OKa3aluCh
KpyIHEe YpaJlbCKUX IO JUIMHE IUIFOCHBI M XBOCTA
(46.42 + 0.44, n = 34; 4433 + 0.38, n = 34;
t =359, p =0.0006 u 75.50 + 1.58, n = 34;
69.85 + 1.19, n = 39; t =2.90, p = 0.0050 cooTBeT-
CTBEHHO). Pa3nmmums 3TUX cMEIIaHHBIX T10 TIONTy BBI-
OOpOK TMONTBEPIKIAIOTCA PA3NAIUAMU TOJIBKO BBI-
O0opok camok (45.13 £ 0.42, n = 35; 44.08 + 0.31,
n=42;t=2.02, p=0.0466 n 76.14 + 1.36, n = 35;
70.69 £1.10, n = 42; t =3.14, p = 0.0024 cooTBeT-
CTBEHHO).

Takum 00pa3oM, MPOBEICHHBIA aHAIHU3 MOIY-
asiuui Gombioro cycnuka B [loBomkbe u Ha Ypa-
J€ METOJAaMH ONKCATCIbHONH CTaTHCTUKU U
JTUCTIEPCOHHOTO aHalW3a BBIABMJI pa3HOKade-
CTBEHHYIO W3MEHYMBOCTH B HHX MOpPQOJOTrHye-
CKHMX TIOKa3aTeiei. BriiBneHHOe Mopdosorude-
CKoe pa3HoOOpasWe W3YYEeHHBIX  TOITyJISAIUi
00BSCHAETCS BBIPAKEHHBIM  MOP(OIOTHIECKUM
MOJIOBBIM JMMOP(HU3MOM U 3HAUYHUTEIBHON reorpa-
(ugeckoil K3MEHYMBOCTBIO 0COOEH.

BcenenctBue cunmpHOW (parMeHTanuu  apeaia
00JIBIIOT0 CYyCTIHMKA 3a CUET €CTECTBEHHOH JaHM-
madTHON MO3aWIHOCTH 30HBI OOHUTAHUSI W aHTPO-
MOTeHHOW TpaHchopManuy TaHIIa(ToB, a TaAKKe
KaK pe3ysbTaT CTPEMUTEIbHOro (10 7 KM B TOJ)
paccenenust S. major Ha mpaBoM Oepery Boiaru
M3YYEeHHBIE JIOKATBHBIE OMYJISINH TPHI3yHa 00pa-
3y10T 23 reorpaduuecKku W30JMPOBAHHBIX CKOILIE-
HUSI TOMYJALUHA — MeTanomy s (M. T1abi. 1, 2;
puc. 1). Cpasaenue (Levene test HV) BbiOopoK, xa-
PaKTEPU3YIOUINX METAIOMyJISIHHA OOJBIINX CYCIH-
KOB TI0 BCEM TpeM MOP(HOJIOrUIeCKUM TOKa3aTelsiM,
BBISIBUJIO TOMOT'€HHOCTh WX JIUCIICPCUI OTHOCHTEITh-
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HO JHWCIIEPCHUU OJIHOM TeHEepaJbHOM COBOKYIHOCTH
(L-F=0.850,p=0.645; P1-F =1.429, p = 0.153;
C - F=0.781, p = 0.670). B To e Bpems mpoBe-
JICHHBIN JTUCHIepCUOHHBIA aHamu3 (Analysis of
Variance) He BBISBUII MPHHAIEKHOCTH BBIOOPOK,
XapaKTEepU3YIOIIUX AaHAIM3UPYEMble METaroIlyJI-
UM, K OIHOM I'eHepalbHOM COBOKYNHOCTH WU MOJ-
TBEPAWI TPABOMEPHOCTh MX BBIAEIEHHS IO BCEM
Tpem Mopdosormdeckum npusHakam (L — F = 2.505,
p =0.004; P - F =3.340, p = 0.0001 u C — F =3.537,
p = 0.0001). IMocnenHnee MOCTYKUIO OOCTOSTEITH-
CTBOM K TOMY, YTOOBI MOJBEPTHYTH BbIIEJICHHbIE
METAaIONYJISMOHHbIE BBIOOPKH IPOLELYpE OLECH-
KH UX Pa3IM4YUi ¢ OMOIIBIO BEPOATHOCTHBIX amo-
CTEpUOPHBIX TECTOB MHOKECTBEHHBIX CPaBHEHMH.

[poBenennsrit Tect bondepponu (Bonferroni
test) man clueAyromme pe3ynbTarhl. JmimHa Tenma He
OTJIMYAETCs] NIPU CPaBHEHUM JIOOBIX METaIOIyJIsi-
uuii. [To mokaszarento AIMHBI IUTIOCHBI OBUIO BBISB-
JIeHO HauOoJIbIlIee KOJNUYECTBO JTOCTOBEPHBIX pas-
muunil. Tak, ypanbckas Mertanomysiuud Mp23
OTJIIMYAeTCs] OT MpPaBOOEPEKHBIX METAOMyJISIIUi
Mpl1 (p = 0.036), Mp6 (p = 0.000), Mp7 (p = 0.022)
u JieBobepexHoi Metanomyssimuya Mpl7 (p = 0.008).
[lo mokasaTento IIMHBI XBOCTAa OBIIM BBISBICHBI
JIOCTOBEPHBIE Pa3IN4Ms TOJIBKO MEXIY ypalbCKON
Mp23 u neBobepexnoit Mpl6 meTanonmyIsuusIMH
(»=0.024).

3Ha4yuTeNbHO OOJblIEe KOJUYECTBO TOCTOBEP-
HBIX Ppa3IM4YMid METaNoNyJIALUOHHBIX BbIOOPOK
OBUIO TOYYEHO NP UX aHAIU3E C MCIOJIb30BaHU-
em Oonee «wmsrkoro» LCD-tecta, sBmsromerocs
METOAOM TPYIIHUPOBAaHUS BHIOOPOK C HaMMEHee
3HAYUMOM pasHULEH.

Maxkcumanbraoe yncio (p < 0.05) qocToBepHBIX
pa3IUINil METAMOMYJIAINN OBUIO TTOYYISHO TIO TI0-
KazaTeno UHB Tena. Cpemu TpaBoOepeKHBIX
METAIOMYJISANA HanOoJbIllee YHCIO Pa3THUUit
obu10 oNyueHo st Mp7 u Mp13 (c mpaBobepex-
HeiMu Mpl, Mp5, Mp6, Mpl3, neBoGepexHOH
MpS8, ypansckumu Mp22, Mp23 u ¢ npaBodepex-
Hoii Mp7, neBoGepexxusiMu Mpl7, Mpl8, Mpl9
cOOTBETCTBEHHO). Cpenu 1eBoOEpe HBIX METaro-
OyJSIIMA MaKCUMallbHOE YHCIIO Pa3iuuuil ObuIo
BhIsIBJICHO 11t Mp18 u Mp19 (c mpaBoOepexHbIMU
Mpl, MpS5, Mp6, Mpl3, Mpl5, meBobGepexHOM
Mp8, ypamsckumu Mp22, Mp23 u ¢ npaBobepex-
HeiMu Mpl, Mp5, Mp6, Mpl3, neBoOGepexHOH
Mp8, ypansckumu Mp22, Mp23 COOTBETCTBEHHO).
U3 ypanapckux MeTamomyJsiuil Haubobliee Ko-
JMYECTBO pa3nu4uii ObUIO TMONydeHO mo Mp23
(c mpaBoOepexnoit Mp7 1 neBobepexubiMu Mpl7,
Mpl8, Mp19). [Ipu 3TOM B 1I€]IOM TOIBKO IS Jie-
BoOepexxHo# Metaronyssiun Mpl6 He ObLTO BBI-
SIBICHO HU OJHOM JTOCTOBEPHO OTIMYAOLICHCS Me-
TaloIMy/SILUU 10 JJTaHHOMY MOp(dosioruueckomy
IIPU3HAKY.

O. B. YepHuiwosa, A. A. KysbmuH, M. 4. Cumakos, C. B. Tumos
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MeHbliee YUCIO JOCTOBEPHBIX Pa3IUIMid Me-
Tamomy/sIuui OBUIO MOJIYYEHO IO IOKAa3aTelro
JUIMHBL XxBocTa. Cpeau mpaBoOEpeHBIX METaro-
OyJsIuid HaunOoJIblliee YUCIIO pa3nuiyuid ObUIO TO-
aydeHo mns MpS u Mpb6 (c mpaBoOepeKHBIMU
Mp6, Mpl5, neoGepexnoit Mp8, ypalbCKUMU
Mp22, Mp23 u ¢ mpaBobepexasiMu Mpl, Mp5,
Mp7, nesobGepexubiMu Mpl6, Mpl8 coorser-
cTBeHHO). Cpenu eBOOEPEIKHBIX METAMOITYJISIIUI
MaKCHUMaJbHOE YUCIIO Pa3lNW4Yuid OBUIO BBISBICHO
st Mplé u Mpl8 (¢ mpaBoOGepekHbIMH Mp6,
Mp15, neBobepexxusivu Mp8, Mpl7, ypansckumu
Mp22, Mp23 u c npaBobepexHoit Mp6, ieBobe-
pexHoit Mp8, ypainsckumu Mp22, Mp23 cooTBet-
CTBEHHO). {151 00enx ypanbCKUX METaroIy LU
(Mp22, Mp23) 6buT0 TIOTYYEeHO BBICOKOE (6 1 7)
yucio paznnunid (¢ mpaBobepexxHbiMA Mpl, MpS5,
Mp7, neBoGepexxusiMu Mpl6, Mpl8, Mpl9 u c
paBoOepexxHpiMu Mpl, Mp5, Mp7, neBoGepekHbI-
mu Mpl6, Mpl7, Mpl8, Mpl9 cooTBeTCTBEHHO).
[Ipu 3TOM B LEJIOM TOJBKO I NpaBOOEPE HON
MeTanonyyisinuu Mpl3 He ObIIO BBISBIEHO HH OJI-
HOW JOCTOBEPHO OTJIMYAIOIICHCS] METaIoOIy LUK
10 JAHHOMY MOP(OJIOrHIeCKOMY NPU3HAKY.

Haumenbliiee 9UCIO JOCTOBEPHBIX Pa3TUUMM
METanonyJIsAuil ObUIO TOMYYEHO IO TOKAa3aTesro
umHBl TUTocHBl. [Ipu aToM 1 AByx mpaBobe-
pexHbIX Metanomyisinuu (Mpl3, Mpl5) u ogHol
neBoOepexHoit (Mpl9) He OBUTO BBISIBIICHO HH OJI-
HOM JOCTOBEPHO OTJIMYAOIIEHCS METaIomyJIsIun
o J1aHHOMY Mopororudeckomy npusHaky. Cpe-
I TIPaBOOEPEKHBIX METAIONMYJIALNH HanOobIIee
YHUCIIO PA3IMYMiA OBUIO MONTy4eHo st Mp6 u Mp7
(c nemobepexxHorr Mp8 m ypanmbckumu Mp22 wu
Mp23 s obenx Meramomyisinuid). Cpenu neBo-
OepeKHBIX METAoMyJIILUH MakCHMalIbHOE YHUCIIO
pasnuuuiit ObTO BEIABICHO 11 Mp8 (¢ mpaBoOe-
pexusiMa Mpl, Mp5, Mp6, Mp7 u neBobepex-
HbIMH Mpl16 1 Mpl7), a cpenu ypaiabCKux s Me-
tanonysiuud Mp23 (¢ mpaBoOepexnbiMu Mpl,
Mp5, Mp6, Mp7 u neBobepexxabimu Mpl6, Mpl7,
Mp18).

B menom cpaBHeHue cpenHux Mopdosoruye-
CKUX TOKa3aTesiell 1o TpeM IpyInaM MeTarnomnyJis-
it (1eBobepexubM, n = 34, L — 279.00 + 3.40,
Pl — 46.42 + 0.44, C — 75.50 £ 1.58; npaBobepex-
HbIM, n = 195, L — 270.04 + 1.27, P1 — 46.43 £ 0.18,
C—-71.18+0.56 u ypansckum, n = 33, L —270.04 +
+1.27, P1 - 46.43 + 0.18, C — 71.18 £ 0.56) BbI-
SIBUJIO B 3TOM DALY YMEHBIIEGHHE [UIMHBI Tela U
JUIMHBl XBOCTA M YBEJIMYEHHE IUIMHBI IUTIOCHBIL.
IIpu sTOM paznuuus JOCTOBEPHBI IIPU CPaBHEHUH
Tpex TPYMI TOJIBKO JAJS TOKas3aTems JJIUHBI XBO-
CTa, TOTrJa Kak IO JUIMHE CTOMbI HE pa3lIuyaroTcs
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TPYIIBI IPAaBO- U JIEBOOEPEIKHBIX METAITOMYJISIIHIA,
a MO JUIMHE Tejla — TPYIIBl MPaBOOEPEKHBIX M
YPAITBCKUX METANOMYJIISIHHA.

Takum 00pa3oM, MpOBEIEHHBIH MOpdoIoruye-
CKUH aHaIu3 MOy U METAOMyJISIUi 00Ib-
[IOT0 CYCJIMKa C TMOMOIIBI0 METOJIOB OIHCATENb-
HOW CTaTHCTHUKH W UCIIEPCHOHHOTO aHaNnW3a He
MTO3BOJISIET C BBICOKOM CTETIEHBIO YBEPEHHOCTH TIPH-
3HATh CYIECTBOBaHHE (PparMEeHTHPOBAHHOHN CTPYK-
TYpBI apeajia 3TOTO BHIa B PETHOHE MCCIICOBAHHIA.
[losTOMy A7 YTOYHEHHS 3TOTO TMPEAIIONOKESHHUS
OBUTH MCIOJIE30BaHBI METOJIBI MHOTOMEPHOMN CTATH-
CTUKU — TOMIATOBBIA JUCKPUMWHAHTHBIM M KIla-
CTEpHBIN aHAIIN3HIL.

IIpoBeneHHbIN MOMIArOBBIM AUCKPUMHUHAHTHBIN
aHanu3 BEIOOPOK MOP(DOIOTHIECKUX ITOKa3aTeNeH,
XapaKTepU3YIOIUX MOMYJISAIUH OONBIIUX CYCIH-
KOB B PErvOHE HMCCIEAOBAHHUM, BBISIBHI XOPOILIYIO
ux muddepeHuaIui B MPOCTPAHCTBE TUCKPHUMHU-
HaHTHBIX GyHKOHHA. [lo pesymprataMm JUCKPUMHU-
HAaHTHOTO AaHalHW3a TOMYJSIIUOHHBIX BHIOOPOK
(puc. 2,a) mepBas IUCKPUMHHAHTHAS (QYHKIHS
(DF1, co6.u. — 0.435, * = 229.43, df = 90,
p < 0.0000) ormmckiBaet 39.2 % ob1eit aucrepcuy.
ITo ocm 3TO¥ (yHKIMM MakCUManbHas GaKTopHAsS
Harpy3ka BBISIBIICHA IJIsi TIOKa3aTelsl JJIMHBI XBO-
cra (0.850), mOTOMY LIEHTPOWABI SJUTUIICOB pac-
CEHBAHMS PACIIONIATAOTCS B IPOCTPAHCTBE 3TOM
(hyHKIIMA TIO Mepe YBEIMUYEHHUS 3TOT0 MOP(HOIOTH-
yecKoro mokaszatens. [Ipu 3ToM 30HBI MaKCHMaIlb-
HBIX ¥ MHHAMAIBHBIX 3HAYCHUH MO 3TOH OCH
3aHUMAIOT YpallbCKHEe TOIYJIANNH, TOTJa KaK IIeH-
TPabHYI0 YacTh 3aHWMAIOT JIeBOOEpEX HBIE U
paBoOepeXHbIE MOBODKCKIE MOy, Bropas
muckpumuHaHTHas ¢yakuus (DF2, co6.4. — 0.397,
¥ = 141.36, df = 58, p < 0.0004) onucriBaer 35.7 %
o0Imieil mUcCTepcuu, a Mo €€ OCH MaKCHMallbHas
(bakTopHas Harpy3ka BBIABICHA I TIOKa3aTems
mmHbl ToTFocHBI (0.990). Pacmonoxxenne 1eHTpou-
JIOB JJUTUIICOB PACcCEMBaHUS aHAIM3HPYEMBIX MO-
Oy 10 3TOM OCHM MMeeT HMHOM XapakTep.
B 30He MHHUMAaNBHBIX 3HAYEHHWH PaCHONAratoTCs
LEHTPOUIbl yPalIbCKUX TOMYJAIUI, TOTAa Kak B
30H€ MaKCHMAaJbHBIX 3HAYEHHH 3TOro MoKa3aTemns
TPYNIIUPYIOTCA LEHTPOUABI NPaBOOEPEKHBIX IO-
myssinui. [IpoBeeHHbI KilacTepHBId aHAU3 (Me-
Ton Bapma) cpenHMX KaHOHHYECKHX ITEePEeMEHHBIX
JUIA TIEHTPOUIOB DIIJIMIICOB pAcCeMBaHMA, Xapak-
TEPHU3YIOLINX MOMYJISILIMH, MOATBEPANI BBISBIICH-
Hble ocoOeHHOoCcTH nuddepeHnnanuu (puc. 2.2).
Ha xmamorpamme BBIIENSIOTCS IIECTh KJIaCTEPOB,
TPHU U3 KOTOPHIX (2, 0, €) SABISIOTCS 000COOICHHEI-
MU U c(OPMHPOBAaHBI B OCHOBHOM YpaJbCKUMH
MOMYJISIUSIMA OOJIBIIOTO CYCIHKA.

O. B. YepHuiwosa, A. A. KysbmuH, M. 4. Cumakos, C. B. Tumos
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Puc. 2. Pe3y/bTaTbl NOLIAroBOro AUCKPUMMUHAHTHOTO (d, 6, 8) U KAacTepHoro (2, 0, €) aHa/IM30B BbIGOPOK
mMopdooruieckux rnokasaresei (4/1mMHa Tea, NCHbI, XBOCTa), XapakTepusyoLmx nonyasaumu, P (a, s, 2, e)
u meTanonyaauum, Mp (6, 0) 60/bLUMX CycIMKOB U3 MoBOXKbA U Ypana (a, 6, 2, 0) U OTAENBHO U3 Y/IbAHOBCKOM
o6nactu (8, €). Homepa nony/suumit U meTanonyAaLuii TakUe e, KaKk 1 B TabA. 11 2

Fig. 2. Results of cycle-by-cycle discriminant (g, 6, 8) and cluster (e, 9, €) analyses of samples of morphological
parameters (length of body, tarsus, tail) characterizing populations P (g, 8, 2, €) and metapopulations Mp (6, 3)
of russet ground squirrel from the Volga Region and the Urals (g, 6, ¢, 0) and separately from the Ulyanovsk
Region (8, ). Numbering of the metapopulations is the same as in the tables 1and 2

[omaroBelif TUCKPUMHUHAHTHBINA aHATU3 BBIOO- peruoHe MccCiaeOBaHUM, TAaKXKe BBISBHUI XOPOIIYIO
POK MOp(OIIOTHUECKUX MMOKa3aTenel, XapaKkTepu- ux auddepeHIranuo B IPOCTPAHCTBE AUCKPHMU-
3YIOLMX METANOMyJISIUU OOJBIINX CYCIUKOB B HaHTHBIX (yHKOui. [lo pe3ynmbratam AMCKPUMU-
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HaHTHOTO aHaJN3a METAIOMyJIAINOHHBIX BEIOOPOK
(puc. 2,0) mepBas AUCKPUMUHAHTHAS (YHKIIHS
(DF1, co6u. — 0.182, * = 96.90, df = 36,
p < 0.0000) ortuceiBaet 44.5 % obmel aucepcuy.
[To ocu 3TO# PyHKIMU MakcCUMaNbHas (haKTOpHAs
Harpy3ka Tak K¢, KaKk U B IIEPBOM aHAJHN3C BhISB-
nieHa Juia mokasaTens anuHbl xBocta (0.913), mo-
3TOMY HEHTPOWIBI IUIMIICOB PACCEUBAHMS PAacCIIo-
JIararoTcsl B MPOCTPAHCTBE 3TOW (PyHKIMH MO Mepe
YBEITUUEHHSI 3TOTO MOP(HOJIOTHYECKOTO MOKa3aTelsl.
IIpu 3TOM 30HY MakCUMaJIbHBIX 3HAYEHUH 1O 3TOU
OCH 3aHMMAIOT JICBOOEPEKHBIE TTOBOJDKCKUE METa-
MOMyYJIAAYA, 30HY MHUHUMAIBHBIX 3HAYCHHA —
ypalbCKue, TOTJa KakK IEeHTPAIbHYI0 YacTh 3aHU-
MaioT MpaBoOepeKHbIE TTOBOJDKCKHE METATOIyJIs-
uuu. Btopas muckpumuHanTHas (yskuus (DF2,
co6.u. — 0.144, y* = 54.39, df = 22, p < 0.0001)
omuckiBaet 35.1 % oOrieli qucrepcuu, a mo ee ocu
MakcuMaibHasg (hakTopHas Harpyska oOmpesesieHa
JUTsT TIoKasartens iuHB! rtocHB! (0.746). Pacrio-
JIO’)KEHHE IEHTPOHUIOB DJIUIMIICOB PaCcCENBaHUS
AHAIM3UPYEMBIX METANOMyISAUi 10 3TOH OCH
MMeeT UHOU xapakTep. B 30He MUHUMAIIbHBIX 3HA-
YCHMI PaCIOIaratoTCs IICHTPOUIBl yPalIbCKUX W
JIEBOOCPEKHBIX TTOBOJDKCKUX METAIOMyJISIIUHI, TO-
r7la Kak B 30HE MaKCHMAIIFHBIX 3HAYEHHUH 3TOTO TI0-
KazaTeysl TPYNIHPYIOTCS IEHTPOWABI MIPaBOOEpexk-
HbIX Metanomysauuid. I[TpoBeneHHbI KiacTepHbI
aHaimm3 (Meron Bapnma) cpeqHUX KaHOHUYECKHUX Iie-
PEMEHHBIX ISl LIEHTPOMJOB JUIUIICOB PAacCEMBaHMUS,
XapaKTepU3YIOIINX METATOMYJISILIIH, TOTBEPIII BbI-
SIBJICHHYIO TPYIIIHPOBKY METAIOMyasamuit (puc. 2,0).
Ha xmamorpamme BhIIENSIOTCS Tpu kiactepa. [Ipu
3TOM Kiactep a (opMmupyercs TpaBoOEpeKHBIMHU,
KJIacTep O — ypaIbCKUMH, a KJIacTep ¢ — IeBOOepek-
HBIMH TTOBOJDKCKHMU METATTOMYISIHSIMH.
BrisBiieHHass BBIIE HEKOTOpass 000COOJICH-
HOCTh TIPaBOOEPEKHBIX TMOMYJSIIHA W METaroIy-
TS OONBIIOTO CYCIHMKA, PACIONaraloliuxcs B
OCHOBHOM Ha TEPPHUTOPUH YIbSIHOBCKOH 00aacTH,
ObUTa TIpOBepeHa HaMu OTHAeIbHO. [IpoBencHHBII
TIOIIArOBBI  TUCKPUMUHAHTHBIA aHAJIM3 BBIOOPOK
MOP(OIOTHYECKHX TTOKa3aTeNlel, XapaKTePH3YFOLIHX
TTOTTYJISAIIAHN OOJBITNX CYCIIMKOB B YJIBSIHOBCKOH 00-
JIACTH, TIOATBEPAMIT WX METATOMYJISIIUOHHYIO TPYTI-
IMMPOBKY B TIPOCTPAHCTBE JAHCKPUMHUHAHTHBIX
¢ynkmuit. [lo pesynpTaraM AHCKPUMUHAHTHOTO
aHaJM3a MOMYJIILMOHHBIX BEIOOPOK (pHC. 2,8) mep-
Bas nuckpumuHaHTHas ¢yHkuus (DF1, cob.u. —
0.304, ¥*=105.07, df = 48, p < 0.0000) onuchIBaeT
43.1 % obmeit qucniepcun. 1o ocu sTol QyHKIHMN
MakcuManbHas (pakTopHas Harpys3ka BBISBIICHA
Ui mokasatens uHbl xBocta (0.480), mosTomy
LIEHTPOUIBI JUTUIICOB PACCEUBAHUS PACIIOIAraroT-
Csl B IPOCTPAHCTBE 3TON (DYHKIMU MO MEpe yBETH-
YEHUS 3TOTO MOPGOIOTHUECKOro moka3atens. [1pu
ATOM 30HY MUHUMAJIBHBIX U CPEIHUX 3HAYCHUH IO
9TOW OCH 3aHMMAIOT MMEIOINE BBICOKYIO YHCIICH-
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HOCTh LIEHTpaJbHbIC MHOIYJAINH, (GopMupyromme
Maiincko-Benkaitmckyro meranomysnuto (Mp6),
a B 30HE MaKCUMAaJIbHBIX 3HAYEHUH pacIojararTcs
nepudepuiiaple momynAuuM, obpasytomme Ho-
Bocnaccko-Hukonaesckyro, IloBoimkckyro, VYiibs-
HOBCKYIO M 3aBOJDKCKYIO MeTamomyJisiiun. Bropas
muckpumuHaHTHas ¢yakuus (DF2, co6.4. — 0.292,
¥ = 60.44, df = 30, p < 0.0008) omuceBaet 41.3 %
o0weil nucmepcuu, a MO €e OCH MaKCUMalbHas
(akTOpHas Harpys3ka BBISBJICHA IS IIOKa3aTess
JuHbl TiocHBL (—0.875). Pacnonoxenue 1eHTpo-
WJIOB 3JUTUIICOB PacCEMBaHUs aHAJIM3UPYEMBIX IO-
NyJsUUd [0 3TOM OCHM MMEET HWHOH XapakTtep.
B 30He MakcMMallbHBIX 3HAYEHUM pacrojaraercs
LEHTPOUA 3aBOJDKCKOM, B 30HE MUHHMAIbHBIX —
[IpuBomxkckoi, YnesaHoBckol u HoBocmaccko-
HuxonaeBckoil MeTanomyisiuii, Torga Kak MoIy-
Jasiuuy, oOpasylomye LeHTpalbHylo MaiHcKo-
BemkaiiMckyo MeTamomyJssIUio, pacrojararTcs
[0 BCEMYy TIPOCTPAHCTBY JIUCKPUMHHAHTHON
¢ynkun. [IpoBeneHHBIN KiIacTepHBIN aHAIN3 (Me-
Tox Bapna) cpenHuMX KaHOHMYECKHUX IEPEMEHHBIX
IUISl LEHTPOUAOB AIUIMIICOB PacCEeMBAHMUs, XapaKTe-
PHU3YIOLIMX HOMYJISIUUH, TTOATBEPAMI HOTy4YECHHbIE
OpU AMCKPUMUHALMK pe3ynpTatel  (puc. 2.e).
Ha xmagorpaMMe BBIAENAIOTCS TpHU KiacTepa, B
(hopMUPOBaHUN KOTOPBIX YYacCTBYIOT MOITYJISLIUU
MaitHcko-BenikaliMCKoi MeTanonyasuui.

IIpoBenennslii MHOTO(AKTOPHBIH aHAN3 TI03-
BOJISIET BBIICHUTH HEKOTOPBIE 0OCOOEHHOCTH MOP(GO-
JIOTUYECKOH M3MEHYMBOCTH OOJBLIMX CYCIHKOB B
pEerMoHe HCCIeNOBaHUN. YpalbCKue MOMYJISIUN
OOJIBILIOrO CYCJIMKA BCIEICTBUE IIUPOKOTO pa3Maxa
HW3MEHYMBOCTH MO CPaBHEHHUIO C MOBOJDKCKUMH IO-
MyJAUSAMA 3aHUMAIOT KpaiiHee MOJIOXKEHUE B PAILY
Mopdoorayeckux u3MeHeHuid. [Ipu 3ToM mpaBo-
OcpeXHBIE TIOMYJIIIAN  XapaKTEpU3YIOTCS 0OoJee
cOaJlaHCUPOBAaHHBIM COCTABOM M OTCYTCTBHEM PE3-
KHX U3MEHEHUH MOP(OIIOTHYECKUX TTIOKa3aTeleH.

Takum 00pa3oM, MPOBEACHHBIN CTaTHCTHYECKUI
aHaM3 BBIOOPOK MOP(DOIIOTHIECKUX TIOKa3aTelei
ocoOeil OONBLIOrO CyciMKa BBIIBHJI pa3HOKade-
CTBEHHBII MOIMYJIAMOHHBIA MOTUMOPHH3M, CBA3aH-
HBII ¢ BBICOKOH (pparmMeHTanuelr ooIacT oOuTaHus,
Y TIOATBEP/NII CYIIECTBOBAHNE METATIOMYJIAIIMOHHON
CTPYKTYpBI ero apeana B [loBosxbe.

BaazodapHocmu

HccnenoBanue BBIMOIHEHO TpU (HHHAHCOBOM
nojaepxke PODOU B pamkax mpoekrta Ne 18-04-
00687a 1 6a30BOil YacTH TOCYNapCTBEHHOTO 3aja-
Huga ®I'bOY BO «llen3eHckuil rocynapcTBEHHBII
YHHUBEPCUTET» B cpepe HAYyUHOH AEATEIHHOCTH Ha
2017-2019 rr. — mpoext 6.7197.2017/BY (2017 r.
HCCIICTIOBAHUN ).

O. B. YepHuiwosa, A. A. KysbmuH, M. 4. Cumakos, C. B. Tumos

Page 10 from 12



RUSSIAN JOURNAL
(‘ OF ECOSYSTEM ECOLOGY Vol. 4 (1), 2019

10.

11.

12.

13.

14.

10.

11.
12.

Bubauozpaguueckuli cnucok

Effective population size and genetic structure of a Piute ground squirrel (Spermophilus mollis) population /
M. F. Antolin, B. H. Van Horne, M. D. Berger, A. K. Holloway, J. R. Roach, R. D. Weeks // Canadian journal of
zoology. —2001. — Vol. 79, Ne 1. — P. 26-34.

Driscoll, D. A. Genetic structure, metapopulation processes and evolution influence the conservation strategies for
two endangered frog species / D. A. Driscoll // Biological Conservation. — 1998. — Vol. 83. — P. 43-54.

Hulova, S. Population genetic structure of the European ground squirrel in the Czech Republic / S. Hulova,
F. Sedlacek // Conservation Genetics. —2008. — Vol. 9, Ne 3. — P. 615-625.

Vega, R. Unexpected high levels of genetic variability and the population structure of an island endemic rodent
(Oryzomys couesi cozumelae) / R. Vega, E. Va'zquez-Domi nguez, A. Meji’a-Puente, A. D. Cuaro’n // Biol. Con-
serv. —2007. - Vol. 137, Ne 2. — P. 210-222.

JlnHamMuKa apeanoB M COBPEMEHHOE COCTOSHUE MOCEIEHUI Ha3eMHBIX OETMYbHX B MPaBOOEPEKHBIX paiionax Ilo-
Bonkbs / C. B. Turos, A. A. Ky3emus, P. B. Haymos, O. A. Epmakos, C. C. 3akc, O. B. Yepnbimosa. — [1en3sa :
ry, 2015. - 124 c.

[Bapu, C. C. DBomonnonHas 3xkosorus xkuBoTHbIX / C. C. IBapi. — Ceepmiorck, 1969. — 200 c.

[Bapr, C. C. Merox Mop¢hopU3nOTOTHIECKIX HHIUKATOPOB B IKOJOTHH Ha3eMHBIX M03BoHOUHBIX / C. C. IIBapi,
B. C. Cmupnos, JI. H. lo6puHckuii. — CBepasioBek, 1968. — 387 c. — (Tpyast MHCTHTYTA 3KOJIOTHM pacTeHU 1
JKUBOTHBIX. BhIT. 58).

Ornes, C. U. 3sepu CCCP u npunexamux ctpad / C. U. OrueB. — Mocksa ; Jleaunrpax : AH CCCP, 1947. —
C. 116-118.

I'pomos, 1. M. Miekonuraronue daynsl Poccun 1 conpeenbHbIX TEppUTOpHA. 3aiiiieo0pa3Hble U TPHI3YHBI /
U. M. I'pomos, M. A. Epbaea. — Canxt-IletepOypr : 3UH PAH, 1995. - C. 113-115, 129-131.

[Tomos, B. A. Mnexonurarone Bomkcko-Kamckoro kpast (HaceKoOMOsITHBIE, PyKOKpBUIBbIE, Tpbi3yHbI) / B. A. Tlo-
noB. — Kazanb, 1960. — 468 c.

Epmakos, O. A. Jlunamuika rpaHuiisl apeana 0oabiioro cyciuka Spermophilus major (Rodentia, Sciuridea) B Ilo-
Bomkbe / O. A. Epmakos, C. B. Turos // 3oomoruueckuii xypHain. — 2000. — T. 79, Ne 4. — C. 503-509.

Turos, C. B. [TonynAiuoHHbIe U TEHETHYSCKHE MEXAHM3MbI MEKBUOBOW TMOPHUAM3AIMN MJICKOMUTAIOMUX (HA
npumepe poza Spermophilus) : aBroped. auc. ... gokT. Onon. Hayk / Tutos C. B. — Mocksa, 2009. — 48 c.
Kyzpmun, An. A. bomsmoit cyciuk (Spermophilus major, Pall) Ha IIpaBobepexxse Bonru: coBpeMeHHOE COCTOSI-
Hue u pacnpocrpanenue / An. A. Kysemun, A. A. lImeipos, C. B. TutoB // UzBectus II'TTY. EcrectBennbie
Haykd. —2011. — Ne 25. — C. 210-215.

Titov, S. V. Features of Russet Squirrel's population in Penza region: genetic structure, colonization history and
results of introduction / S. V. Titov, O. V. Chernyshova, A. A. Kuzmin // Invasion of alien species in Holarctic
(Borok-5) : Book of Abstracts of the V International Symposium (September 25-30, 2017). —2017. — P. 129.

References

Antolin M. F., Van Horne B. H., Berger M. D., Holloway A. K., Roach J. R., Weeks R. D. Canadian journal of
zoology. 2001, vol. 79, no. 1, pp. 26-34.

Driscoll D. A. Biological Conservation. 1998, vol. 83, pp. 43-54.

Hulova S., Sedlacek F. Conservation Genetics. 2008, vol. 9, no. 3, pp. 615-625.

Vega R., Va'zquez-Domi'nguez E., Meji'a-Puente A., Cuaro'n A. D. Biol. Conserv. 2007, vol. 137, no. 2,
pp. 210-222.

Titov S. V., Kuz'min A. A., Naumov R. V., Ermakov O. A., Zaks S. S., Chernyshova O. V. Dinamika arealov i
sovremennoe sostoyanie poselenij nazemnyh belich'ih v pravoberezhnyh rajonah Povolzh'ya [Dynamics of ranges
and current state of squirrel ground settlements in the right-bank areas of the Volga Region]. Penza: PGU, 2015,
124 p.

Shvarc S. S. Evolyucionnaya ekologiya zhivotnyh [Evolutionary ecology of animals]. Sverdlovsk, 1969, 200 p.
Shvarc S. S., Smirnov V. S., Dobrinskij L. N. Metod morfofiziologicheskih indikatorov v ekologii nazemnyh
pozvonochnyh [Method of morphological and physiological indicators in ecology of terrestrial vertebrates]. Sverd-
lovsk, 1968, 387 p. (Proceedings of the Institute of Plant and Animal Ecology. Issue 58).

Ognev S. 1. Zveri SSSR i prilezhashchih stran [ Animals of the USSR and adjacent countries]. Moscow; Leningrad:
AN SSSR, 1947, pp. 116-118.

Gromov 1. M., Erbaeva M. A. Mlekopitayushchie fauny Rossii i sopredel'nyh territorij. Zajceobraznye i gryzuny
[Mammals of fauna in Russia and adjacent territories. Lagomorphs and rodents]. Saint-Petersburg: ZIN RAN,
1995, pp. 113115, 129-131.

Popov V. A. Mlekopitayushchie Volzhsko-Kamskogo kraya (nasekomoyadnye, rukokrylye, gryzuny) [Mammals of
the Volga-Kama Territory (insectivores, chiropterans, rodents)]. Kazan, 1960, 468 p.

Ermakov O. A., Titov S. V. Zoologicheskij zhurnal [Zoological journal]. 2000, vol. 79, no. 4, pp. 503-509.

Titov S. V. Populyacionnye i geneticheskie mekhanizmy mezhvidovoj gibridizacii mlekopitayushchih (na primere
roda Spermophilus): avtoref. dis. dokt. biol. nauk [Population and genetic mechanisms of interspecific hybridiza-

O. B. YepHuiwosa, A. A. KysbmuH, M. 4. Cumakos, C. B. Tumos Page 11 from 12



RUSSIAN JOURNAL
(‘ OF ECOSYSTEM ECOLOGY Vol. 4 (1), 2019

tion of mammals (case study of Spermophilus genus): abstract of thesis of the Doctor of Biological Sciences].
Moscow, 2009, 48 p.

13. Kuz'min Al. A., Shmyrov A. A., Titov S. V. Izvestiya PGPU. Estestvennye nauki [Natural sciences]. 2011, no. 25,
pp- 210-215.

14. Titov S. V., Chernyshova O. V., Kuzmin A. A. Invasion of alien species in Holarctic (Borok-5): Book of Abstracts
of the V International Symposium (September 25-30, 2017). 2017, p. 129.

O. B. YepHuiwosa, A. A. KysbmuH, M. 4. Cumakos, C. B. Tumos Page 12 from 12



