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IIpocTpancTBeHHAS K3MEHYHUBOCTH O0OMJIUSI CHOMPCKOTO
JemmuHra Lemmus sibiricus (Kerr, 1792) B 3anagnoii Cudupu:
HaceJleHYeCKHe MOAX0bI IPH aHAJIU3e pacipeaeeHus

Hccnenopanue BoinonHeHo 1o nporpamme ®HU rocynapcTBeHHBIX akageMuil
Ha 2013-2020 rr. AAAA-A16-116121410122—4 1 yacTUUHO
B pamkax «IIporpaMmbl noBbIIeHNS! KOHKYpeHTOcIocoOHOCTH TI' V).

IIposedenvl yuemvr meaxkux miekonumaowux Ha 3anadno-Cubupckoil pasHune, 6
Anmaiicrkou u Kysneyko-Canaupckoii 20pHbIX 001acmsx 60 6Mopoil NOJIOGUHe emd 6
nepuooc 1954 n0 2016 2. Mamepuanvl 3a 6ce 20061 N0 6CeM 8UIAM YCPEOHEHbI N0 SPYNNAM
8610108 KAPM PACIMUMENbHOCTNU 8 NPEOeLax 20PHbIX NPOGUHYULL, PASHUHHBIX BPUPOOHBIX
30H, NOO30H U NOO30HAILHBIX NONOC. Buvlagnenvl bGuomonuueckue npeonoumenus u
paccuumana YucIeHHocms cubupckoeo aemmunea. Ha ocnosanuu konyenmyansho
UO0eanU3UPOBAHHLIX PE3YIbMAMO8 KIACMEPHO20 AHAU3A COCMABIEHA KAACCUPUKayus
MeCmooOuUmanull pasHuHbl NO CMeneHu OIA2ONPUSMHOCIU VCI08Ull Cpeodbl 0Jis
cubupckoeo nemmuned. Bvloeneno namb munog 61a2onpusimHOCmu: ONMUMATbHBI,
CyOONmMuUManbhblll, CYONecCUMAanbHblll, NECCUMATbHLIL U IKCmpeManvHull. bonvuie
6ce2o omuocumenvroe oounue (ocobeit/100 yurunopo-cymok) cubupcko2o nemmuned
6 MYHOPOBYIX U JY2080-UBHAKOBLIX OOJIUHHBIX COOOWECmMBax NOO30HATLHOU NOIOCHL
CEBEPHBIX MOX08bIX cyOapkmuveckux myHop. B smou nonoce cocpeoomouenno 89%
YUCTEeHHOCIU DMO20 TeMMUHea Ha ucciedogannoll meppumopuu. Ilo pesynomamam
Kraccupurayuy Guls61eHO GIUSHUE HA PACHpedeNeHue CUOUPCKO2O JIeMMUHea psod
¢haxmopos, cpedu Komopulx Hauboree UHGOPMAMUEHLL MENI00DeCneyeHHOCb,
30HANLHOCHL U NOO30HATLHOCMYb HA PAGHUHE.

KuarwueBble caoBa: Lemmus sibiricus, 3002eoepagus, cpeda; KiacmepHulil
ananuz; Pakmopwl; OYeHKd Ces3u.

BBenenune
B 3anagnoit Cubupu cHOMPCKUI JIEMMUHT paclipOCTpaHeH Ha PaBHUHE OT ap-

KTHYECKUX TYHJp JI0 CEeBEpHOIl Taiirn BKiIrouuTensHo [1]. IIpu aTom ero obumnue
MHOTOKPaTHO CHMKAETCsI 110 HAIPaBIECHUIO OT TYHJIPOBOH 30HBI K MPEATYHIPO-
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BBIM PEJIKOJIECHSIM M JIaJiee — K CEBEPHOM Taire. B TyHapax 3TOT JIEMMUHT IIpe-
MOYUTaeT He3a000YeHHbIE U HE3aCTPOCHHBIE MECTOOOUTAHHUS BHE MOWM KpYyII-
HBIX peK. MeHbIIIe ero Ha 00JI0Tax U B TIOMMax.

Jns cubupckoro IeMMUHra XapakTepHa SIPKO BBIPAKEHHAs [IUKJIMYHOCTD YHUC-
JIeHHOCTH. Yariie BCcero MoJHbIA MUK 3aHUMaeT TpH rojia (MUK, criaj (Iermpeccus)
U POCT), pexe — 7Ba rofa unu 4-5 net. 3a 42 rona HabmoneHuit B nepuof ¢ 1971 mo
2008 1. B TyHIpOBOIi 30HE 3araHo-CHOMPCKON paBHUHBI OTMEYEHO 14 ITMKIIOB YHC-
JIEHHOCTH, U3 HUX |2 3aHMMaJIu 10 TPH TO/a U JIBa — OKOJIO ABYX JeT [2, 3]. Ha atoit
TEPPUTOPUM YUETHI MEJIKUX MJIEKOIMUTAIOIIMX MPOBEAEHBI Ha 19 KIltoueBbIX yyacT-
kax B Teuenue 10 et (1979-1982, 1986—-1991 rr.), mpu 5T0M TpH yuacTka Ha Smane
00CIIeIOBaHbI €KETOIHO B TIepBbIe YeThipe roja [4. Puc. 1]. B apkTtuueckux TyH-
Jipax OLIEHKH OOWJIMS IIPOBEJICHBI 10 MATH IoJlaM, B CEBEPHBIX MOXOBBIX U FOXKHBIX
KyCTapHUKOBBIX CyOapKTHIECKUX TYHIPAX — IO IIECTH, a B HI3KOKYCTAPHHKOBBIX
cyOapKTHUYeCKHX — 3a Tpu roja. [1pu 9ToM Ha Kax bl ypoBeHb 00MIHS (Cial, pOCT
U TIUK) TIPUIILUIOCH COOTBETCTBEHHO IO YETHIPE U TPH CE30HA. B ceBepHBIX MOXOBBIX
CyOapKTHUYECKHX TYyHJpax, IJle B CpeIHEM CHOMPCKOTO JIEMMHHIA OOIbIlE BCETO,
YUETHI IPOBE/ICHEI TI0 JBa TO/a B KaXKIOH U3 (ha3 IMKIIa YICICHHOCTH TaK XKe, KaK 1
B FOXKHBIX KyCTQpPHHKOBBIX TyHIIpaX. B apKkTrieckux TyHApax NpH Crajie YuCIeHHO-
CTH y4€eThl IPOBEJIEHBI B OIMH I'0J1, IIPH pOCTE U MUKE — 110 J1Ba rozia. B Hu3kokycrap-
HHUKOBBIX CYOapKTHUECKHUX TYHJpaxX MCCIIEAOBaHUs MPOBEJCHBI B JIBA rojia pocTa 1
B OJIMH — TIMKa YHCICHHOCTH ATOTO BUIa. TakuMm o0pa3oM, apKTHYecKas MOI30Ha
Y TIO/I30HAJIbHBIE TIOJIOCHI CyOapKTUYECKOH MOJ30HBI TYHIIP B LIEJIOM 00CIIeJOBaHbI
XOTS U B pa3HbIE I'OJIbl, HO B COIIOCTABUMOM YHCJIE KIIOUEBBIX YUaCTKOB U JIET IPO-
Be/ieHHs1 paboT, a TakkKe YPOBHEH YHCIIEHHOCTH CUOMPCKOTO JIEMMUHTA.

B noaszone apkruueckux TyHAP ['blIaHCKOrO MOJyOCTPOBA BO BpeMs JAEIpec-
CUH YHCIIEHHOCTH OOJIbIIIe BCETO CHOMPCKOTO JIEeMMUHTa OTMEYEHO B CYXHX OCO-
KOBO-MOXOBBIX UBHSIKaX U 3apOCIIAX €PHUKA, B KyCTapHUYKOBO-OCOKOBO-MOXOBBIX
TyHJpax 3a00JOYEHHBIX O3EPHBIX KOTIOBHH M KOYKAaPHBIX OCOKOBO-MOXOBO-ITY-
MIWIEBIX TYHIPax [S]. B mon3oHambHOM Mojioce FXKHBIX CyOapKTHISCKUX TYHIIP
n-Ba SIman (6acceiin p. XajpiTasixa) CHOUPCKUI IEMMHHT OXOTHEE 3aHUMAeT yB-
NaYKHEHHBIE, 3a9aCTYI0 HU3MHHBIE yU9acTKU TYHAPHI [6]. B 30l ke moa3onamsHON
MoJIoce, HO CEBEpHEeEe Ha IPaHUIle C HU3KOKYCTAPHHKOBBIMH CYOApKTHUECKUMHU
TyHApamu Smaina (paiioH p. [larorasxa) 3TOro JIEMMHHTA YaIlle BCETO BCTPEUYATH
Ha BBICOKOM O€pery ¢ 3aX0/I0M B TPaBSHO-KyCTaPHUKOBO-MOXOBBIE TYHJIPBI, PEkKe
— B €pPHUKOBO-KYCTapHUKOBO-JIUILA{HUKOBO-MOXOBBIX TyHApax [7].

Hcnonp3oBaHHbIe HAMU MOJIXOJbl MU MPOrpaMMHOE OOECTIEYEHHE CIICIUAIIb-
HO pa3paboTaHBl M anmpoOMUpPOBAHBI IS PEIICHHS 3a4ad IO BBIIBICHHUIO IPO-
CTPaHCTBEHHO-TUTIOJOTMYECKOH H3MEHUYMBOCTH IKMBOTHOTO HACEJCHHS [0
3HAYUTEIBHBIM AMITUPHIECKAM BBHIOOpKAM, COCTABICHHBIM IO Pe3yJbTaraM Ko-
JIMYECTBEHHBIX yueToB. OOBIYHO TaKUE UCCIIEIOBAHUS MPOBOJAAT M0 OTACIHHBIM
mapameTpaM Onopa3HooOpasus, HampuMep, MPU HCCIICTOBAHISIX H3MEHEHUH O
mupoTHOMyY TpaaueHTy [8]. Kak mpaBuio, UCHoOIb3YIOT JaHHBIE MO BHUAOBOMY
00TaTCTBY TEX WU WHBIX TPYIII KUBOTHBIX MITH PACTCHUH IT0 KBaJpaTraM 3eMHON
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MMOBEPXHOCTH WK okeaHa [9—12]. [TomoOHbIe paOOTHI HA YPOBHE MECTOOOUTAHUI
MIPOBOJAT Yallle JIJIsl U3yUeHUs BIUSHUS OTACIbHBIX, 3aJJaHHBIX UCCIE0BaTEeIeM
(haKTOpOB — MMOXKAPOB, BRIPYOKH JIECOB, XapaKTEPHCTUK CHEKHOTO TTOKPOBA, BEI-
COTHOM TosicHOCTH | 1p. [13-16].

MeTozp! ¥ TOIXOABI, 0OBITHO UCTIONB3YEMBIC TSI aHAIN3a HACETICHNUS B [IEJIOM
[17], ycriemHo mpuMeHeHbI JUIs U3y4YEeHUsI HEOTHOPOAHOCTH OOMIINS OTHOTO BHJIA
[4] B pamMKax UCCIICIOBAHHS PACIIPENEIICHHUS 3aMaIHOCHONPCKIX MEIIKHX MIIEKO-
nuTaromux [18]. DTy monxosl U crienuanbHOe IPOrpaMMHOE 00ecTiedeHHe To-
3BOJISTIOT 3aKPETIUTH B )KECTKUX paMKax C TIOMOIIBIO (PAKTOPHOM KIacCHU(PHUKAIIH
pazzaeneHue MeCTOOOUTAHUHN 110 CXOJICTBY B OOMJIMH )KMBOTHBIX M TEM CAMBIM U3-
OexaTh CyObEeKTHBH3MA IIPH JETICHUH MX Ha IPyIIsl. KpoMme Toro, MO>KHO HCTIONB-
30BaTh IKCIEPTHBIC KaYECTBEHHBIE OLIEHKH HEOTHOPOAHOCTH CPEAbI, OJHO3HAYHO
BBISIBILITE M OIICHUBATH KOPPEISTHBHYIO CBA3B C (DAaKTOpaMH CpeIbl X IPUPOIHO-
AHTPOIMOTEHHBIMHU PEXKUMaMH KaK Hepa3JeIMMbIMU COUETAaHUAMU (PaKTOPOB. DTO
COKpaIIaeT CHHCOK (haKTOPOB IO CPaBHEHHIO C HANPSAMYIO MPOBEPSCMBIMH Ha
CTEIEeHb KOPPEISIUH C paclpeelIeHUEM, TI03BOJIET BEIIBUTH MUHIUMAJIbLHBIN Ha-
60p (GaKTOPOB, COCTABIMIOMINX PEKUMBI, OLIECHUTH UX UEPAPXUI0 1 MUHAMHU3UPO-
BaTh CUCTEMY YCIIOBHH Cpe/ibl, alIPOKCUMUPYIOLINX paclpeieleHue 5KUBOTHBIX.
OnuHakoBas cTeneHb (popMaTH3auy METOIOB U MTOIXOIOB BUIOBBIX HCCIEI0BA-
HUI pa3MEIICHUS MEJIKAX MIICKOIUTAIOIIUX IPUBOJIHUT K OTYUSHHIO CPABHUMBIX
PE3yIBTaTOB U B NAIBHEHIIIEM — K BO3MOKHOCTH HX KOPPEKTHOTO 0000IICHNSI.

OcHoBHas 3ajaya HalUX MCCIIEOBAaHUI COCTOUT B COTMOCTaBICHUH OHOTO-
MTUYECKUX MPEATOYTECHUN, OOMIIHS U YHCICHHOCTH IO BCEM BHIaM MEJIKHX MJIe-
KOMHUTAIOIIMX M B COCTAaBIEHUH 110 HUM OOMIeW Kiaccu(UKallUK, OTpaKkarolei
CXOJICTBO M PA3JIMYMsI B UX pacIipeAeIeHUH B IiesioM no 3anaanoit Cubupu. Takwe
WCCIICZIOBAHUS HOCAT HE HKOJIOTUYECKHU, a 300reorpaduyeckuii xapakrep, mo-
9TOMY CPOKH paboT TOJDKHBI OBITH €IMHBIMH, IT0 KpaifHel Mepe, B CE30HHOM TIIa-
He. Hamu BbIOpaH mepuoj BTOPOi MOJOBUHBI JIeTa, KOT/Ia Yallle BCero MPOBOJISAT
YYeTHl MENKUX MJICKOIUTAIOMUX. JKeraTenbHOCTh cOopa MHOTOJICTHIX TaHHBIX
HECOMHEHHa, HO HE pealibHa IO CTOJIb OOIIMPHON TeppUTOPHUH, KaK 3amaHast
Cubnpp, BKITIOUas €¢ paBHIHHHYIO 1 TOPHYTO YacTH. CoOpaHHas U IPOaHAIN3UPO-
BaHHasi HHPOPMALIUS MOXKET ObITh HCIIOIB30BaHa B MIPUPOAOOXPAHHBIX IIETAX, B
OIICHKE TEPPUTOPHATEHON N3MEHYMBOCTH KOPMOBBIX PECYPCOB XHITHBIX MTHI U
OXOTHHUYbE-TTPOMBICIIOBBIX IYIIHBIX 3BEPEH, YNCIEHHOCTh KOTOPHIX CYIIECTBEH-
HO 3aBHCHT OT YPOBHS OOWJIHS MEIKHAX MJIeKomuTaonmx. OCHOBHOE 300Teorpa-
(hruueckoe 3HaYCHHUE UCCIICOBAHMS COCTOUT B BBISBJICHUN OOIIMX 3aKOHOMEPHO-
CTell pacTpeeNieHHs] UCCICIYEMbIX BUIOB H (DaKTOPOB CPEIBI, KOPPETUPYIOIIIX
C MIPOCTPAHCTBEHHON HEOAHOPOIHOCTHIO MX 00uiHs. [loaToMy IpenBapuTebHOE
pasnerneHne TePPUTOPUH Ha MECTOOOUTAHHS, & TAaK)Ke KITIOUEBBIC YIACTKH U Bpe-
Ms1 HaOJIOICHUH JTOJKHBI OBITh SIUHBIMU JIJIsI BCEX BHIIOB MEIKUX MIICKOIUTA-
fonmx. Llems marHO# pabOTH — aHANN3 pacHpenesieHus CHOMPCKOTO JIEMMIHTa
B 3ananHoil CuOMPH U OIICHKA BIMSHUS HA HEOJHOPOIHOCTb €ro OOMIIUS BbISB-
JICHHBIX (DaKTOPOB CPEIBI ¢ MPUMEHEHHEM HACEICHYSCKIX METO/IOB U TTOIXOIO0B.
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MarepuaJjbl 1 METOANUKH HCCJIET0BAHUS

B pabote mpoanann3upoBaHEl PE3yNETATH YUETOB MEIKUX MIICKOTIATAIOIIIX
BO BTOpPOIl moyioBuHe jera B nepuox ¢ 1954 mo 2016 . B 3 479 Guotonax 3a-
nagHo-Cubupckoit paBHUHBI, Anratickoi u KysHerko-Cananpckoit TopHBIX 00J1a-
CTeii, cuMTas MecTa MOBTOPHOIO COOpa IaHHBIX B aHAJIOTUYHBIX MECTOOOUTAHUSIX
B pa3HbIe Toabl. CBeeHNs 00 OOMIIIH METTKUX MIICKOTIMTAIOIINX B3STH 3 OaHKa
JaHHBIX TabopaTtopuu 3001oruueckoro Monutopurra MCu2XX CO PAH (1. Hogo-
cubupck, Poccus) [19]. Beero B uiccnenoBannu ydacTBoBaiu 80 CHEIMAaINCTOB,
CUMTasi COABTOPOB MCIOJIB30BAaHHBIX MyOMuKaimii. X crucok omyOnrukoBaH pa-
Hee [4]. Y4eTsl 3BepbKOB MPOBEIEHBI C MTOMOIIBIO JABUIIOK, JOBYMX KaHABOK U
3a0opunkoB. Bece mokazatenu obunus naHsl B nepecuete Ha 100 mumuHIpo-cy-
ToK (11.c.). st atoro wucno ocobeid Ha 100 JaBHITKO-CYTOK CHadaja IMPUBEICHO
K ux KonmdectBy Ha | km? (ymHOxenuem Ha 400), a mOTOM yMeHbIIeHO B 145
pa3 (MaOXwHTeNb mepeBoaa 1 km? Ha 100 1.c.) [17]. YepenHneHHble moka3arenn
paccunTanbl 0e3 yueTa COOTHOLICHHUs TUIOIIae Mectoobutannii. CuOMpckoro
JIEMMHUHTA CYUTAIN MHOTOYHCIICHHBIM B TEX MECTOOOHMTAHUSX, IIe ero oOmime
cocrasinser 10 u 6onee ocobeit Ha 100 1.c., 00bIYHEIM — OT 1 10 9, penkum — oT
0,1 10 0,9, ouens penkum — menee 0,1 [20].

Juia onmcaHus pacrnpeneneHns CHOMPCKOTO JIEMMHUHTa, KaK U MPOYUX MEIl-
KHUX MJICKOTIHTAIOIINX, MaTepHaIIbl YCPETHECHBI 32 BCE TOABI TIPOBEACHUS YIETOB
10 TPyIIaM BBIAENOB KapThl «PacTuTensHoCTh 3anaaHoi-CuOupckol paBHUHBD)
[21] pa3menpHO TO 30HAM, MOA30HAM W TOA30HAIBHBIM ToJIOcaM. B cooTser-
CTBHUH € Te000TaHUYECKUM palioHMpoBaHUEM [22] TyHIpOBas 30Ha pa3/esieHa Ha
JIBE TTOJ30HBI — aPKTUUECKUX U CYyOAPKTHIECKUX TYH/P, U3 KOTOPBIX TTOCIIEIHSI,
B CBOIO O4Yepe/ib, MMOJIeNIeHa Ha TPU MOA30HAJIBHBIE TIOJIOCHI: CEBEPHBIE MOXOBBIE,
HU3KOKYCTapHHUKOBEIC U IOXKHBIC KyCTapHUKOBEIE CyOapKTHieckne TyHapsl. [loxa-
30Ha CEBEPHOM Talru paszenieHa Ha JBe MOJ30HaIbHbIE TIOIOCHL: | — PeAKOCTOM-
HBIX JINCTBEHHUYHBIX W JINCTBEHHUYIHO-CIOBBIX JIECOB, 2 — CEBEPOTACIKHBIX JIH-
CTBEHHUYHO-KEJIPOBBIX U COCHOBBIX JIECOB, T.€. CEBEPOTACKHBIX PEIKOCTONHBIX
JIECOB ¥ TUITUYHOM CEBEPHOM TalTH.

J1s TOpHOM YacTH UCCIIEIOBAaHHON TEPPUTOPUH JTaHHBIE YCPEAHEHBI TIO BBI-
nenam pykorrcHol kaptel B.I1. CenenbHuKOBa « IKOCHCTEMBI pecyOIuKu AJl-
Tail» pas3leNnbHO M0 MPOBUHIUAM ¢ yTouHeHueM 1o «JlanmmadTHol kapre An-
Tae-CastHCKOTO dKopernoHa» [23]. DT0 B 3HAYMTENHHON CTETICHH BHIPABHHUBAET
MEXKTIOZI0BbIe KoJieOaHUsl OOMIIUS HCCIeqyeMoro BuAa. B yka3aHHbIE B TEKCTe
TPYIIIBI BBACTIOB BXOAAT KOPEHHBIC (POPMAIMU M UX MIPOU3BOIHBIC, 33 MCKITIOUe-
HHEM MEIKOJHUCTBEHHBIX JIECOB, a TAK)KEe IMOJHOCTHIO MM YAaCTMYHO pacraxaH-
HBIX yYacTKOB, KOTOPBIC PACCMOTPCHBI B KaUECTBE OTACIBHBIX MECTOOOUTAHUH.
[ToaToMy ecnu B TekcTe Ha3BaHa JIMIIL KOpeHHas Gopmalusi, CKa3aHHOE O Hel
OTHOCHUTCS U K OOJBIIIeH 9acTH €€ TIPON3BOJHBIX, KPOME OTOBOPCHHBIX.

[IpocTpaHCcTBEHHO-THUIIONOTHYECKAs OpPTaHU3aIUsl OMOTOIMYECKOro pacipe-
JeTIeHNsT CHOMPCKOTO JIEMMUHTA, KaK ¥ MPOYMX BHIIOB, BHISIBICHA C MOMOIIBIO
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OIHOTO M3 METOJIOB KITACTEPHOTO aHaJIH3a C UCTIOIB30BaHIEM IPOTrpaMMbI «Dak-
TOpHAas Ki1accuukarus» [24]. B kauecTBe Mephl CXOACTBA BBIOpaH K03 (HUIIUEHT
JKakkapa miist KOMMYeCTBEHHBIX PU3HAKOB [25]. ANTOpUTM MporpamMmsbl TIpeTy-
CMAaTpPUBAET arperaluio BCeX UMEIOMUXCS P00 B HE3aJaHHOE YHCIIO TPy, Ta-
KHM 00pa3oM, 9TOOBI yUuThIBaeMasi 00bETUHEHUEM YacTh JUCIICPCHH MaTPHIIBI
CXOJICTBA CTaja MakcuMaibHOH. J[is 3Toro cHadama u3 BceX KOA(QUIUEHTOB
BEIYUTAIOT CpEeHEE [T0 MAaTPHIIE 3HAYCHUE. B pesynpraTe mokasaTesn HIKe 3TO-
rO TIOpOra CTAHOBATCS OTpHULIATENbHBIMU. Jlanee CTPOKHU C MOJOKHUTEIbHBIMH B
CyMMe 3HAYCHHSIMH TTOITApHO OOBEIMHSIOTCS U BEIOUpAeTCs Ta mapa CTpOK, 00b-
e/IMHEHNE KOTOPBIX YYUTHIBACT HAUOOIBIIYIO YaCTh TUCTIEPCHH. JJaHHBIE MO ATOH
mape oOBEAMHSIOT, a 3HAUCHUSI CXOACTBA yCpenusioT. [locme atoro mpouexypy
MIOUCKA U arperanuu noropsoT. [TogobHoe npeobpa3oBaHue MPOJOIKALOT, TOKA
YUHThIBaEMAas €T0 pe3ylibTaTaMu TUcTiepcHsi Bo3pacraet [24, 26]. [Ipu HeoOxomam-
MOCTH KPYTIHBIE KJIACCHI C TIOMOIIBIO TOH K€ MPOTPaMMbI MOT'YT OBITh JIOTIOJIHU-
TENBFHO pa3/ieieHbl Ha TIOIKIIACCHL.

Iocne ¢opmann3zoBaHHOTO pa3OUEHMsT COCTAB BBIJCICHHBIX KJIACCOB HE-
AIN3UPOBAH, T.€. KOHIENITYyaIbHO TiepepaboTaH. sl 9TOro OTKIOHSIONINECS OT
pa3paboTaHHOW KOHILIETIIUM MPOObI NepeHEeCeHbl B T€ TPYMIbI, B KOTOPhIE OHU
JOJDKHBI BXOJUTH B COOTBETCTBUH C MIPUHATHIM oOBsicHeHHeM. [Ipn 3Tom, ¢ ox-
HOM CTOPOHBI, OlleHKa MH()OPMATUBHOCTH Kiaccu(UKAUK (0 YUYTEHHOH €10
IHCTiepcun) cHIbKaeTcs. C Apyroil CTOPOHBI, MOI00HAS ITEPEeCTAHOBKA YIIPOIIACT
MMOHUMaHUE U OTHO3HAYHOCTH KJIacCU(UKAILIUU, IPUBOJIS €€ B COOTBETCTBHUE C pe-
AIEHBIMH TIPEACTABICHUSMH O MIPEAMETE UCCIICTOBAHMS.

Ha ocHoBanum mnosnydeHHOW KiIacCH(PHUKALKUKA MECTOOOWUTAHHIA MO CTENEeHU
WX ONTUMATIBHOCTH JJISI CHOMPCKOTO JIEMMHHTA MIPOCIICIKEHO BIUSHAE (aKTOPOB
Cpebl, ONPEACISIONINX MEKTHIIOBYIO HEOAHOPOIHOCTh OJIaronpuiaTHOCTH OHO-
toroB. Tak, HampuMmep, OTHECEHHE MPU KIACTCPHOM aHAIN3Ee B Pa3HBIE TaKCO-
HBI KJIaccu(UKAIIMK BHETIOMMEHHBIX OOJIOT U He3a000YEHHBIX MECTOOOUTAHUH
BBISIBIIICT BIIMSTHUE HA pacrpeesicHre BUIa 3a00JI09eHHOCTH, a pa3Has CTEICHb
ONaronpusTHOCTH Ui BUAA JIECOB M TYHIpP JaeT OCHOBaHHE BBIJIEIUTH KaK OT-
JeTBHBIC (PaKTOPBI THUII PACTUTENBHOCTH M 00JeceHHOCTh. OIeHKa CBS3H pac-
mpejesieHus] CHOMPCKOro JeMMHHTa ¢ (PaKTOpaMu CPeAbl U PeKUMaMHU KakK CO-
BOKYITHOCTBIO HEepa3IeIMMbIX coueTaHuil pakropos [17] nmpoBeaeHa ¢ MOMOIIBIO
JIMHEMHOM KaueCTBEHHOM anmpoKCUMAIMK MaTpHIl cBsizu [27].

[Ipumenenne MeTona (GakTOpHON KIacCU(PHUKAINK B W3YUCHUH pacIipeaeie-
HUS OTHOTO BHJIa BBI3BAJIO HEOOXOUMOCTh HEKOTOPOH KOPPEKTUPOBKU METOAMKH
pacdera. Hanmpumep, HymieBbIe 3HaYCHUS OOWIHS JAfOT HyJICBBIE 3HAYCHHS KOd(-
(unueHTa CX0ACTBA, T.€. A0COMOTHOE HECXOCTBO JJaKe OMOTOMMYECKH OIM3KUX
CMEXHBIX MecTooOuTaHui. [Tpu 3TOM KIacTepHbBIH aHAIN3 TAKWX JaHHBIX TPH-
BOJIUT K TPYAHOMHTEPIPETHUPYEMBIM pe3yjbTaTaM, Il HyJeBble BAPHAHTHI 00U-
TSI 00pa3yIoT 3HAUUTEIHHOE KOIMIECTBO ONMMHOYHBIX KITaccoB. B To ke Bpems
JIBa PaBHBIX, HO OECKOHEYHO MaJIbIX YKciia, (PaKTHUYECKH MaJl0 OTIIUYAIOIIUXCS OT
HyIs1, cxoqasl Ha 100%. [t yeTpaHeHNS TOMOOHBIX NCKaKEHUH HYJIEBBIC BapH-
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QHTHI BKJIIOUYEHBI B ONKAMIINE TT0 YCIOBHSIM CPEBI TPYIIIHI BBIICIOB C OTIHY-
HBIM OT HyJIs1 o0mreM. Tak, oOure CHOMPCKOTO JIEMMUHTA YCPEIHEHO B CIICY-
IOIIHX TPYIIax MECTOOONTaHHH:

1) B HM3KOKYCTAPHUKOBBIX U FOKHBIX KyCTAPHUKOBBIX CyOapKTHUCCKUX TYH-
JPOBBIX MOA30HAIBHBIX MTOJI0CAX: JIYTOBO-KYCTAPHUKOBBIC JONMUHBI PEK; KyCTap-
HUYKOBO-JTAIIAHHIKOBO-MOXOBBIC TYH/IPBI; TUIIAHHUKOBO-KYCTAPHHUIKOBBIC TYH-
JPBI; ePHIKOBO-UBHSIKOBBIC TYHIPBI;

2) BMECTE B SpPHUKOBBIX, HUBHSIKOBBIX U €PHUKOBO-MBHSKOBBIX TYHIPAX B IIPE/I-
TYHAPOBBIX PEIKONICCHIX;

3) B IPENTYHAPOBBIX PEAKOICCHIX U CEBEPOTACIKHBIX PEIKOCTONHBIX Jiecax:
CEMUTEOHbIE MECTOOOWTAHHS; JIMCTBCHHHUYHBIC PEIKOJIECHS; JHUCTBEHHUIHEIC
PEIKOCTOMHBIC Jieca; MOMMEHHBIC U TOJTMHHBIE COOOIIECTBA,;

4) BMecTe B JIECHBIX yUaCTKaX B CEBEPOTACKHBIX PEIKOCTONHBIX JIecax;

5) Ha 60J0Tax ceBepHEe TUIMMYHOM ceBepHOIl Taiiru.

Hynessie 3HaueHMs 7151 BCeX TOPHBIX M PABHUHHBIX, IOKHEE CEBEPOTACIKHBIX
PEIKOCTOMHBIX JIECOB, BAPHAHTOB, KyJla CHOMPCKHI ICMMHUHT HE TIPOHUKAET, 3a-
MEHEHBI TIPY KIIaCCH(DUKAIMU MECTOOOMTAHMH Ha OSCKOHEYHO MaJy BEIHYH-
Hy oOumusl (IecsATasl 4acTh HAUMEHBINETO MO BBIOOPKE HEHYJIEBOIO 3HAUCHHS —
0,002 0co6u/100 11.c.). DTO MPUBOIUT K UX OOBEIUHEHHIO B OJIMH Kiacc. OTieHKa
HHPOPMATUBHOCTH (HAKTOPOB CPEIbI M PEKUMOB MPOBEICHA HA OCHOBAHUU Ma-
TPHIIBI CXOJICTBA IO PEaTbHOMY OOMJIMEO O€3 TaKOH 3aMEHBI.

Pacnpoctpanenue BXOIAIMINX B TUIIBI M MOATHUIIBI KIIACCU(PUKAIIUN MECTOOOH-
TaHU{ M MTOKA3aTeIHN YHCICHHOCTH CHOMPCKOTO JIEMMHHTa OTPa’KCHBI HA KapTe
macmraba 1:30 000 000, BHIMONHEHHONM B HOPMAJIbHOM PaBHOIMPOMEKYTOUHON
KoHM4Yeckoi nmpoekmn Kaspaiickoro. [Tox uncnennocTsio Mbl, Besen 3a B.H. be-
KJIeMUIIEeBbIM [28], moHMMaeM of1ee KoIm4ecTBO 0coOeil Ha Toi niin HHOU Tep-
PHUTOPHH, B TOM YHCIIC U TIOTyYCHHOE ITEPEBOIOM ITOKa3aTeNIeH OTHOCUTEIFHOTO
o0mnus B aOCONIIOTHOE IO MPUHATHIM B (PakTOpHOI 300reorpadun kKodduireH-
tam [17]. O600meHHas OlleHKa YUCICHHOCTH CHOUPCKOTO JICMMHUHTa, €€ OTHOCH-
TEeNbHAs OMIMOKAa U HECUMMETPHYHBIC JOBEPUTEIbHBIC HHTEPBAIBI PACCUUTAHBI
pu toBeputenbHOU BepositHocTH 0,9 mo dopmynam E.C. Papkuna u H.I. Ye-
nuHIesa [29].

Pe3yabTarsl Hecaeq0BaHus U 00CYKICHIE
Pacnpeoenenue

Ha uccnenoBanHOl TeppUTOpUH CHOUPCKUIT IEMMUHT PACIPOCTPAHEH OT ap-
KTHYECKHX TYHJIP JI0 CeBEPOTASIKHBIX PEAKOCTOHHBIX J1ecoB 3anano-Cubupckol
PasHuKbl BKIIOUUTENBHO. B 11e70M MO 3TUM MECTOOOUTaHUSAM BMECTE OH PEIOK
(0,3). Ocobu BWIa MOTYT IPOHUKATh M IKHEE, B THIMUHYIO CEBEPHYIO TaWry
[30], HO, BEpOSITHO, B CTOIb HEOOIBIINX KOJINYECTBAX, UTO UX HU pa3y He BCTpe-
THJIN 32 TOJIbl YYETOB B 3TOM MOA30HAIBHOM IOJIOCE.



Hpocmpancmeenna}l UIMEHUUBOCHb 00UTUA cuﬁupcxozo JlemMmunza 121

B apxmuueckux mynopax cuOMpCKAil JEMMUHT B cpetHeM 00bIueH (2). bosbiire
BCETO €r0 JIOBHUJIU B MOXOBO-JIHIIIAHHUKOBBIX TYH/IPaX, IPUMOPCKHUX JIyTOBO-00JIOT-
HO-TYH/IPOBBIX W JIONWHHBIX MBHSIKOBO-TYTOBBIX MECTOOOMTaHHX (110 3). B mom-
TOpa pa3a MEHbIIIE ITOT0 JIEMMHHTA B JTUIIAHHUKOBO-, TPABSHO- M KYCTapHIYKOBO-
MOXOBBIX TyHZIpax. Ha TpaBsSHBIX 1 TpaBTHO-MOXOBBIX 000Tax OH penok (0,5).

B cegepnuvix moxosvix cybapxkmuueckux myHopax CUOUPCKUN JIEMMUHT B
nesiom MHorouuciteH (30). B 3Toit moj3oHansHOM monoce ero oowmiue Hanbomee
BEJIUKO B MOXOBO-TPAaBSHBIX TYHIpPax (52), 3aTeM CHUYKAETCS K TOJTUHHBIM JIYTO-
BO-MBHSKOBO-MOXOBBIM cooOmmiecTBaM (32) u najee — K KyCTapHHUYKOBO- M JIU-
[IAHHIKOBO-MOXOBBIM TyHApaMm (25). Kak 0ObIYHBINH BUJI ATOT JIEMMHHT OTMEUYCH
B CeNMUTEOHBIX MecTooOuTaHusX (1).

B nuskoxycmapHuxosvix cybapxmuueckux myHopax CUOMPCKUN JEMMHHT B
cpenteM oObrdeH (1), mpeamoynTas epHAUKOBO-UBHIKOBBIC M SPHUKOBO-OIBXOB-
HUKOBBIE TYHAPOBBIE MecTo0OUTaHus (110 2). BiBoe MeHblle ero B CeTUTEOHBIX U
JONUHHBIX TyTOBO-KYCTAPHUKOBBIX MECTOOOUTAHMSX, @ TAKXKE B JIMIIAHHIKOBBIX
HU3KOKYCTapHUKOBBIX TYHIpax. B KycTapHHUYKOBO- ¥ JIHIIAWHHUKOBO-MOXOBBIX
TYHJpax U Ha 00J0TaxX ATOT JeMMHUHT penok (0,9).

B 1001cHb1X KYCmMapHuKoguix cybapkmuieckux myHopax CuOUPCKUM JIEMMUHT
B 1ienoM peaok (0,4) U mpearnounuTaeT JIyroBO-KyCTapHUKOBBIC JOJMHHBIC Me-
crooburanus (0,8). Ha 6on0Tax, B TUIIAHUKOBBIX PEAKOKYCTapHUKOBBIX, Ky-
CTapHIIKOBO-MOXOBO-JTUIIATHIKOBEIX, EPHUKOBBIX U HBHSIKOBBIX TYH/IPaxX OH HE
BCTpPEUCH.

Takum 00pazoM, 6 myHOposoll 30He CHOUPCKUI JIEMMHHT PACIIPOCTPAHEH TI0-
BCEMECTHO B apKTHYECKUX M CEBEPHBIX MOXOBBIX CYOAPKTHUYCCKUX TYHIPAX, B OT-
JIIYHE OT IOKHBIX CYOapKTUYECKUX, TTIE B PSS MECTOOOUTAHHUI OH HE BCTPEUCH.
B 1iermom 1o TyHIpOBOY 30HE JIEMMUHT HPE/IIOYUTACT TYHIPOBBIC MECTOOOUTAHUS,
a TaKke WBHIKOBO-ITYTOBBIE, JTyTOBO-UBHIKOBO-MOXOBEIE M JIyTOBO-KYCTapHHUKO-
BbIE COOOINECTBA TOMMH peK. [Ipyu COMOCTaBICHUU MO TOA30HAIBHBIM I0JIOCAM
€r0 3aMETHO OOJIBINE B CEBEPHBIX MOXOBBIX CyOapKTHICCKHUX TYHAPAX.

B npeomynoposuix pedxonecvax oH B uenaom peaok (0,2), npearnodutas epHU-
koBbIe TyHJpHI (0,6). BiBoe MeHbIIIe CHOMPCKOTO JIEMMHUHTA 371€Ch B CEITUTEOHBIX
MECTOOOHMTAHHSAX, BTPOC — B JIMIIAWHUKOBBIX PEIKOKYCTAPHHUKOBBIX TYHIPaX W
JHCTBEHHUYHBIX PEIKONIECHIX, BIIECTEPO — B EPHUKOBO-MBHIKOBBIX TYHApax U
JIUCTBEHHUYHBIX PEIKOCTOMHBIX JiecaX. B JIyroBo-KyCTapHUKOBO-PEIKOICCHBIX
JIOJIMHAX MTPUTOKOB KPYITHBIX PEK ATOT JISMMHUHT KpaiiHe penok (0,08), a Ha 6oo-
TaX ¥ B UBHSKOBBIX TYHJPaX — HE BCTPCUCH.

B cesepnoii maiice cnOMPCKUH JIGMMUHT YPE3BBIYAHO PEIIOK B HOO30HAIb-
Hotl nonoce peokocmotinwix necog (0,009). 3neck oH penok Ha aana-6onotax (0,1)
U OYeHb PEJOK B YYAaCTKaX COCHOBBIX U JIMCTBEHHUYHBIX PEIKOCTOHHEIX JIECOB
(0,07 1 0,02). B cenuteOHBIX MECTOOOUTAHUSX, INCTBEHHUYHBIX PEKOIECHIX, B
TEMHOXBOWHOM Talire, Ha OTKPBITBIX OOJIOTaX U B JIyTOBO-00JIOTHO-COPOBBIX CO-
00IeCTBaX MOMM KPYIHBIX PEK ATOW MOJ30HAIBLHON MOJOCHI CHOUPCKHUIL JieM-
MUHT HE BCTPEUCH.
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Takum oOpazom, oOmiHe CHOMPCKOTO JIeMMUHra Ha 3anaouo-Cubupckotl
pasHuHe B CpeiHEM HanOoJiee BEITMKO B MOI30HAIBHOM 110JI0CE CEBEPHBIX MOXO-
BBIX CYOapKTHYECKUX TYHJp, K CEBEPY M K OTY OT KOTOPOH OHO yMEHBIIIAETCSI.
[IpocTpancTBeHHAs H3MEHUYMBOCTD TIOKa3arelieii HOCUT POMOOBHIHBINH XapaKkTep

(puc. 1).

ADPKTHIECKHIE TYHIIPBL. ... oiootet ettt ettt 2
[Arctic tundras]

Cepeprble MOXOBBIE CyOapKTHUECKHE TYHAPDL............. 30
[Northern moss subarctic tundras]

HU3KOKYCTAPHUKOBBIE CYOAPKTUUECKHE TYHIPBL. ...t 1
[Low-shrub subarctic tundras] _

FOsKHBIE KyCTAPHUKOBbBIE CYyOAPKTHIECKHME TYHAPDL.......o..ovooeieeieeienieen 0,4
[Southern shrub subarctic tundras]

TIpenTyHapoBBIE peRKONEChS
[Pre-tundra open woodlands]

CEBEPOTACKHDBIE PEIIKOCTOMHBIC JIECA.............e..oevsoveseseesesesese oo 0,03
[Northern taiga light forests]

TUMHYHAS CEBEPHAS TATIA — CTETHAT BOHA. ............ovovoeeeoeeoiseessseseeeeessesee s 0
[Typical northern taiga - steppe zone]

Oco6eit/100 w.c.
[Individuals/ 100 cylinders-days]

Puc. 1. lllupotHas uamenunBocTh 06mins Lemmus sibiricus Ha 3anagno-CuOupckoil paBHUHE
[Fig. 1. Latitudinal variation of Lemmus sibiricus abundance within the West Siberian Plain]

Cubupcknii JEMMHUHT TPEATIOYNTACT TYHIPOBBIC MECTOOOWTAHHS W JIyTO-
BO-KyCTapPHUKOBBIC JOJIMHHBIE COOOILIECTBA CEBEPHBIX CyOapKTHUECKUX TYHJP.
B npounx cyb6apKTHIecKHX MOA30HAIBHBIX ITOJI0CAX U B APKTHUECKUX TYHIpPaX
9TOTO JIEMMHUHTa TOXe OOJIbIIEe B TYHAPOBBIX OMOTOMAX, a TaKkKe B JOJMHHBIX
HBHSIKOBO-JIyTOBBIX, JIyTOBO-UBHSKOBO-MOXOBBIX M JYI'OBO-KYyCTapHHKOBBIX CO-
o01IecTBax, C yMEHBIICHUEM IUIOMIA N KOTOPBIX K IOTY, B MPEATYHIPOBBIX Pell-
KOJIECBSIX, OH 3aceiisieT O0JI0Ta, PEIKONIECh U PEAKOCTOWHBIE Jieca U 3aTeM — 00-
JIOTA U JIECHbIE MECTOOOUTAHUS B TIOJIOCE CEBEPOTACKHBIX PEIKOCTOMHBIX JIECOB.
B nccieoBaHHBIX TOPHBIX TEPPUTOPUSIX HE BCTPEUEH.

I'paouenmut cpeovl, evis6/1€HHBIE RO CXOOCMEY 8 OOUNUU

Ha ocHoBanmm kacTepHOTO aHAIN3a MAaTPHITH KOA((HUINEHTOB CXOCTBA IMO-
Kazaresnei 00WIIHsI, yCPEIHEHHBIX 0 MPYIINAM BBIICIIOB YKa3aHHOM KapThl, COCTaB-
JIeHa KiacCU(UKAIMs MECTOOOUTAaHUH CHOMPCKOTO JIEMMHHTA TI0 CTEIICHH OITH-
MAaJIbHOCTHU YCJIOBHH Cpenbl (O1arompusTHOCTH) Jyis 3Toro Bujma. OJJHOBPEMEHHO
TaKast KacCH(pUKamus IpecTaBIsIeT cO00H KITacTepHOE yIOPSI0UCHNE IPEICTaB-
JIEHUH 10 ero OOMIIMI0 Ha paccMaTpuBaeMoil Tepputopuu (puc. 2).

Haubotee npennoyntaeMbl CHOUPCKUM JIEMMHHIOM TYHJIPOBBIC MECTOOOHTA-
HUSI U JIyTOBO-UBHSIKOBO-MOXOBBIC COOOIIECTBA JOJIHH PEK B IMOJ30HATIBHON I10-
JI0CE CEBEPHBIX MOXOBBIX CYOapPKTHUECKUX TYHIP.
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Yc10Bust Cpeapl B MECTOOOUTAHHUSIX .
[Environmental conditions in habitats]

1 — OOTHMAJIE HBIX A
(TYHAPOBBIX U JOJMHHBIX JIy FOBO-UBHAKOBO-MOXOBBIX

B CCBCPHBIX MOXOBBIX CyOApPKTHUCCKUX TYHIPAX,

obunnme 25-52 ocode#t/ 100 numHHAPO-CYTOK |

B CpeOHEM - 36) [optimal (tundra and valley meadow-willow-
moss habitats in the northern moss subarctic tundra; abundance,
individuals per 100 cylinders-days; average value)]

)]

UTAHUH

e favorability of habitats]

2 — cy0onTHMAJTHHBIX
(TYHIPOBBIX, MPUMOPCKUX JIYTOBBIX U JOTUHHBIX
HMBHAKOBO-TYTOBBIX B APKTHYECKUX ax; 1-4; 2)
[suboptimal (tundra, coastal meadow and valley willow-
meadow habitats in the arctic tundra)] 23
3 — cyOmeccHMAILHBIX
(OOJIOTHBIX CEBEPHES THITHIHOMN CCBCPHOM TalTH, a
TaKKE MPOYUX OT HU3KOKY CTAPHUKOBBIX
CyOapKTHUCCKUX TYHAP A0 CEBCPOTACIKHBIX

€IKOCTOMHBIX JIECOB, KpOME MeccuManbHblx; 0,02-1;

,4) [subpessimal (wetlands to the North of the typical northern
taiga, as well as other habitats from the low-shrub subarctic
tundras to the northern taiga light forests except the pessimal 20
habitats)]

USITHOCTb MECTO00

h

[

4 — HeCCHMAJILHBIX 4@
(AeCHBIX B MPEATY HAPOBBIX PEAKOJIECHIX H
CEBEPOTACKHBIX PEAKOCTOMHBIX necax; 0,03-0,05; 0,04)
[pessimal(forests in the pre-tundra open woodlands and the
northern taiga light forests)|

Brnarono

Q

5 — 3rcTpEeMAIbHBIX

(TOPHBIX M PABHHHHBIX KYKHEE CEBEPOTACIKHBIX
€/IKOCTOMHBIX JIeCOB; 0) [extreme (mountain and plain
to the South of the northern taiga light forests) habitats)]

Puc. 2. [IpocTpaHCTBEHHO-TUIIOJIOTHYECKUE U3MCHEHSI OJIarONPUSITHOCTH
ycioBui cpeasl st Lemmus sibiricus 1o ero oommto B 3amaanoi Cnbupm.

I'pad nocrpoen npu nopore 3naanmocty cxonacrsa 20%. [{udps! y cesizeit Mexxy
TaKCOHAMHM, 0003HAYCHHBIMH KPY>KKaMH, 03HAYAKOT CPEITHEE CXOJCTBO MEXK/Y HHMH,
BHYTPH — HOMEp TAaKCOHa, a PSIIOM, HHJICKCOM — CPEHEE CXOCTBO BOLICNINX B HETO Mpo0.
Crpernoii yka3aHO MOBBIIICHUE OIArONPUSTHOCTH MECTOOOUTAHUH ISl CHOMPCKOTO JICMMUHTa
[Fig. 2. Spatial-typological changes in the favorability of environmental conditions
for Lemmus sibiricus according to its abundance in Western Siberia.

The graph is drawn at the threshold of similarity significance of 20%. The numbers near
the links between the taxa, indicated by circles, mean the average similarity between them,
inside - the taxon number, and next, the index - the average similarity of the samples included
in it. An arrow indicates an increase in the favorability of habitats for Siberian brown lemming]

Ot Hee oOWIME YMEHBIIACTCS K CEBEpy B aPKTHUCCKHUX TYHAPax. JTO MOXKET
OBITH CBSI3aHO C OTCYTCTBUEM 3/IECh XapaKTEPHBIX JJIsl 3arma HOCUOMPCKON Mo~
MPOBUHITNK CYOApKTHUECKUX TYHAP [31] KOUKapHHUKOB CO 3HAYMTEIHHBIM yua-
CTHEM apKTUYECKUX MpecTaBuTeNneld cemeiictBa OCOKOBBIX. DTH PacTEHUs CO-
CTaBIISIIOT OCHOBY JICTHETO PaIlliOHA CHOMPCKOTO JIeMMHUHTa [32]. VBenuueHue K
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IOTY OT CEBEPHBIX MOXOBBIX CyOapKTHICCKHUX TYH/IP KYCTapHUKOBOU U IPEBECHOM
PacTUTENBHOCTH, BEPOSITHO, OIPEENsieT YMEHbIIEHHE ONaronpusTHOCTH yCIo-
BHH JUIS STOTO JIEMMHHTA BIUIOTH A0 MECCHMAIBHBIX JIECHBIX MECTOOOMTAHMIHA
MPEATYHAPOBBIX PEAKOIECUI M CEBEPOTACKHBIX PEAKOCTOHHBIX JIECOB. 37€Ch
JIEMMUHTa MEHbIIe Bcero. Ha 0ooTax ceBepHee TUIMMYHON CEBEPHOM TalTH CH-
OMPCKUIl IEMMHUHT B 11€JI0M penok (puc. 3, A). B 3anannoii Cubupu oH HacemsieT
MECTOOOHTAHHS C BKIIOYCHUSAMH 3a00JI0YEHHBIX YYACTKOB B ITOHIKCHUSX, HO
OOIIMPHBIX OOJIOT U MOMM KPYITHBIX peK JIEMMUHT n3beraet. B ropHoii vactu uc-
CJIEZIOBAHHOW HAMH TEPPUTOPUU CHOMPCKHUN JIEMMUHT He BcTpedeH. [Ipu aTom,
€ro OTMe4alii B ropHbIX TyHApax CeBepHoro Ypana [33].

Opzanusayus pacnpeoenenus

Hawubonpmias cBs3b ¢ pachpeieieHUeM CHOMPCKOrO JIEMMHHIA 10 MECTO-
obuTanusaM 3anajHoi CHOMpPH paBHUHBI MPOCIEKEHA I MPOCTPAHCTBEHHOM
HU3MEHYMBOCTH TEIUIO0OECIICYCHHOCTH KaK PEXKUMa 30HATbHOCTU M TIO/I30HaIb-
HOCTH Ha paBHHHE, BRICOTHOH IOSCHOCTH ¥ IIPOBHHIIMATEHOCTH B TOpax, a TaK-
K€ 30HAIBHOCTH U MOJ30HAILHOCTH Ha paBHUHE KaK OTHenbHOTO (pakropa (61%
YYTCHHOU JMCIIEPCHUN KaXKblid). Makpopenbed Tepputopun (paBHUHA-TOPHI) U
THII PACTUTEIBHOCTHU, PACCMaTPUBAEMBbIe KaK 00YCIIOBIMBAIOIINE PACIIPE/ICIICHIE
JIeMMHUHTa (PaKTOPBI cpesibl, MasonH(popMaTuBHEI (Tadi. 1). Takue hakTopsl, Kak
00JICCEHHOCTD, 3a00JI0YCHHOCTD, 3aJIMBAaHKE B MOJOBOABE M AHTPOIIOICHHAS 3a-
CTpoliKa OOBSICHSIOT MeHee 1% yUTeHHOH AMCTIePCHN KasKIbIH.

Ta6numa 1 [Table 1]
OneHka cHJIbI M O0LLIHOCTH CBSI3U (PAKTOPOB Cpebl
u o0unus Lemmus sibiricus B 3anagnoii Cudupu
[Estimation of strength and commonalities among environmental factors
and abundance of Lemmus sibiricus in Western Siberia]

YureHnHas aucnepcus

daxkTop, pexum [Accounted variance], %
[Factor, regime] HWHMBUIyaJIbHO | HAPACTAIOIIUM UTOTOM
[individually] [cumulative sum]

Temnoo0ecneyeHHOCTH [Heat availability] 61 61
30HAIBHOCTH U MOJ30HAILHOCTD 61 61
[Zoning and subzoning]
Maxkpopensed (paBHUHA—TOPHI) 3 61
[Macro relief (plain-mountains)]
Tun pacturtenbHOCTH [Vegetation type] 2 61
Oo6neceHHOCTh [Forest cover degree] 0,9 61
3anuBaHue B MOJI0BOABE [Pouring in the flood] 0,3 61
3acTpoeHHOCTH [Development degree] 0,2 61
3a00J104€HHOCTh [Swampiness] 0,03 61
Pesxxumebr o kitaccupukanusm (ONTHMATb-
HOCTB YCJIOBHI CpEIIbI B MECTOOOUTAHUSIX ) 65 78
[Classification modes (optimality
of environmental conditions in habitats)]
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300 600 900 km

O6uime (A) 1 yncaennocrs (B) cuduperoro jemvunra na 3anaano-Cudupcroii papuune
[Abundance (A) and number (B) of Siberian brown lemming on the West Siberian plain]
YenoBHbIe 0003HAYCHUS [Legend]

ART - apxruueckue Tynapsl. Cybapxruueckue Tynapei: NMT — ceBeprbie MoxoBbie, LST — Husko-kycrapuukossie, SST —
107KHBIe KycTapHuukoBeie, POW — nperynapossie peaxonecks. Taiira: ceepuas (NTL — penkocroiiusie neca, NTT —
TunuyHasi), MTG — cpexnusist, STG — 1oxxnas. STF — noaraexusie neca. FST — necocrens. STP — crenHas 30Ha.

[ART - Arctic tundras. Subarctic tundras: NMT - Northern moss, LST - Low-shrub, SST - Southern shrub, POW - Pretundra open woodlands. Taiga:
Northern (NTL - light forests, NTT - typical), MTG - Middle, STG - Southern. STF - Subtaiga forests. FST - Forest steppe. STP - Steppe zone].

Oo6umme, ocodeit Ha 100 1.c. [Abundance, individuals per 100 cylinder-days]

(25-52; B cpexHeM 36) TYHAPOBBIC H TOTHMHHBIS JIy TOBO-HBHAKOBO-MOXOBbBIC MECTOOOHTAHHSA B
CCBEPHBIX MOXOBBIX CYOAPKTHUCCKUX Ty HApPaX [tundra and valley meadow-willow-moss habitats in
the NMT]

(1-4; 2) TYHIPOBBIC, PUMOPCKHC TYTOBBIC H JOTHHHBIC HBHAKOBO-TYTOBBIC MCCTOOOUTAHHS B
APKTUYECKHUX TYHAPAX [tundra, coastal meadow and valley willow-meadow habitats in the ART]

(0,02-1; 0,4) GomoTa ceBepHEE THITMYHON CCBCPHOM TATH U HE JCCHBIC MCCTOOOHTAHMUS OT HU3K
KYCTAPHHKOBEIX CyOapKTHUECKHX TYHAP 0 CEBEPOTACIKHBIX PEKOCTOHHBIX JIeCOB [wetlands to th
North of the MDT and non-forest habitats from the LST to the NTL]

(0,03-0,05; 0,04) nccHbIC MCCTOOOUTAHKS B IPCATY HAPOBBIX PCAKONCCHIX H CCBCPOTACKHBIX
PEIKOCTOMHBIX Jecax [forest habitats in the POW and the NTL]

(0) MeCTOOOHTAHMS HJKHEE CEBEPOTACIKHBIX PEIKOCTOMHBIX JIecoB [habitats to the South of the NTI

JO BN

UuCAeHHOCTH, MJIH. 0co0eH [Number, millions of individuals]

333 12-20 0,8-5 0

Puc. 3. Pacnipenenenye u ncineHHoCTs U Lemmus sibiricus Ha 3amagno-CHOUPCKOi paBHUHE
[Fig. 3. Distribution and number of Lemmus sibiricus within the West Siberian Plain]

WadpopMaTHBHOCTS HAIIMX TPEICTABICHUI O BIMSHUHM TEIUIO00ECIICYCHHO-
CTH TIPH allPOKCUMAIIUH HAPACTAIOIIUM UTOTOM C YYETOM JPYTHX (haKTOPOB cpe-
JIbl OCTAETCs HEU3MEHHOM, TOCKOJIBbKY OHU ITOJHOCTBIO CKOPPEIUPOBAHBI C 3TUM
pexumom. Kitaccudukannonusie pesxumbl (ITpeCTaBIeHHbIE IO ONTUMAaIbHOCTH
MECTOOOWTAHMI) JatoT npupanieHue B 17%. MHOKXECTBEHHAsT OLIEHKA CBSI3H CO
BCEMH BBISIBICHHBIMHU (haKTOpaMU CpeIbl U UX COUeTaHMAMHU JaeT 78% ydreH-
HOW nucniepcuyl (MHOKECTBEHHBIN KoapduiueHT koppessiinuu 0,88), 94To 3HAUH-
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TEJILHO OOJIBIIE, YeM aHaJOTHYHBIN IMOKa3aTelb Ui KpacHOW moyieBku (Myodes
rutilus Pallas, 1779) [4]. Uem mupe BuA pacrpoCcTpaHeH Ha UCCIIEI0BaHHON Tep-
PHUTOPHH, TeM OOJIBIIE Ha HEOJHOPOIHOCTD €T0 OOWITHS BIIUSIOT YaCTHBIC JTOKAITh-
HBIE pa3INyrs YUCIECHHOCTH, KOTOPBIE CII0KHEE HUBEJINPOBATh YCPETHEHUEM Ma-
TEpUajoB IO rojlaM U IpyIaM BbIIEIOB KapT PaCTUTENBbHOCTH.

0000mennan oueHKa YUCIeHHOCMU

B nierrom 1o 3anaiHoit CuObUpy YMCICHHOCTh CHOMPCKOTO JIEMMHUHTA OIICHEeHA
B 374 muH ocobeii, mout 90% ee CKOHIIEHTPUPOBAHO B CEBEPHBIX CyOapKTH-
YECKHUX TYHAPaX PaBHHUHBI 32 CUET BBHICOKOH OIarONpHATHOCTH MECTOOOMTaHMIMA
9TOH MOA30HANBHON MOJOCHL. B apKTHYecKWX M HHU3KOKYCTAPHHUKOBBIX CyOap-
KTHYECKUX TYHIpax €ro MEHbBIIC Ha MOPSIOK, a B IOXKHBIX KYCTapHHUKOBEIX CY-
0apKTUYECKHUX TYHJpaX, IPEATYHAPOBBIX PEIKOIEChIX U CEBEPOTACIKHBIX PE-
KOCTOMHBIX Jiecax — Ha JBa mopsiaka. KOxHee mo paBHHHE 3TOTO JTEMMHHTa HET
(puc. 3, B; Tabn. 2). O0mumid xapakTep MpOCTPAaHCTBEHHONH HEOAHOPOIHOCTU B
pa3MeIIeHnH CHOMPCKOTO JIEMMHUHTA OIIPEAEISIET CPEIHSS ONTUMAIBLHOCTD IO~
30H U MOJ30HAIBHBIX TIOJIOC, UX OOIIast IIOMIA/h U COOTHOIICHUE TUIOMIAICH Me-
CTOOOWTAHMI PA3HOH JUIsl CHOMPCKOTO JISMMHHTA OJIAarOTPUSTHOCTH.

Tab6numa 2 [Table 2]
YuciaeHHoctb Lemmus sibiricus no 30HaM, MO30HAM H MOA30HAJIbHBIM
nosiocaM 3anagHo-CuoupcKoii paBHUHBI
[Number of Lemmus sibiricus according to zones, subzones
and subzonal belts of the West Siberian plain]

Hecumme-
YucneHHocts, | OTHOCHTEND- TPHHHBI
30Ha, IMoI30Ha, MO~ N JIOBEPHUTEIIb- Homst
MJIH ocobeii | Has ommobka
30HaJIbHaJ 110J0Cca . . HbBIN HMHTEpBal YHUCJIICHHOCTHU
[Number, mil- | [Relative error] ” o
[Zone, subzone, subzonal belt] Jion individuals] (p=0,1),% [Asymmetric | [Percentage], %
e confidence
interval]
ApKTHuecKHe TYHAPbI .
[Arctic tundras] 20 21 15-27 3
CeBepHbIC MOXOBBIC
Cy0-apKTH4ecKue TyHIPHI 333 34 213-521 89
[Northern moss sub-
arctic tundras]
HuskokycrapHukoBbie
cyOapKTHYECKHe TyHAPHI 12 23 916 3
[Low-shrub
subarctic tundras]
O>xHBIE KycTapHUKOBBIC
CyOapKTU4eCKHe TyHIPHI 112 5
[Southern shrub > %
subarctic tundras]
Cy0bapKTH4ecKue TyHIpbl -
[Subarctic tundras] 350 33 227-538 94
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OxoHuaHnue Tabu. 2 [Table 2 (end)]

Hecumme-

3 YucneHHocTs, | OTHOCHTENB- TPHHEI Tons
OHa, OA30HA, MO/~ MUTH ocobeil | Has ommoKa IIOFCpPITEJIL- e
e e byl | [Number, mil- | [Relative error] |Fb¥ MHTEPBAT .

[Zone, subzone, subzonal be t] lion individuals] (p =0 1) % [Asymmetrlc [Percentage], %
> confidence
interval]
Tynnposas 3012 370 31 245-558 99
[Tundra zone]
IIpentyHnapoBsie peakonechs
[Pre-tundra open woodlands] 3 31 25 0.8
CeBepoTae)xHbIe
penKocToiiHbIe eca 0,8 40 0,5-1 0,2
[Northern taiga light forests]
TunuuHas ceBepHas Taiira —
TOATACKHBIE JIeca 0 -~ - -~
[Typical northern taiga —
subtaiga forests]
Jlecnas 30Ha 4 25 36 1
[Forest zone]
Jlecocrens u crenHast 30Ha 0 _ _ B
[Forest-steppe and steppe zones]
Bcero [Total] 374 31 249-563 100
3akioueHue

B 3anannoii CuOupu Bo BTOPOH MOJIOBUHE JIeTa CHOUPCKUH JIEMMHHT BCTpPe-
YCH TOJBKO HA PaBHUHE CEBEPHEEC THIUYHOW ceBepHoW Taiiru. [Ipemmounraet
OH TYHJPOBEIC U JOJHHHBIC JIYTOBO-HBHSIKOBO-MOXOBBIE MECTOOOUTAHHSI CEBEP-
HBIX MOXOBBIX CyOapKTHYECKHX TYHJP C BKJIIOYCHHEM 3200J0YCHHBIX YYaCTKOB
B MOHIKEHISIX. [1o pesyapraraM KIacTepHOTO aHaNW3a BEIIENIEHO MSATH THUIIOB
OJarOMPHUSTHOCTH YCIOBUI CPEIbl B MECTOOOHTAHUSIX OT ONTUMAIIBHBIX, T
CHOMPCKHUI JEMMHUHT B CPEIHEM MHOTOUHCIICH, A0 SKCTPEMAJIBHBIX C HYJIECBBIM
obmmueM. XapaKTepUCTUKA YCIOBHIA CPEIIbl, BEPOSTHO, CBA3aHA C JOCTYITHOCTHIO
BHIOB PACTCHUI, COCTABIIIIONIIX OCHOBY paIflioHa JJIeMMHUHTa. C TOMOIIBIO KJTac-
CU(UKAIMK BBISBICHBI BIUSIOIIUE HA PACIIPEACICHUE STOTO JIESMMHHTA (haKTOPBI
Cpeibl, Cpel KOTOPBIX Hauboliee HHPOPMATHBHA TEIIO00ECIIEUeHHOCTh, OTIpe-
JeTISIIOINAs 30HAIBHOCTD U MOJI30HAIBHOCTE. VX BIUSTHHE MPOSBIIAETCS, BUIUMO,
Yepe3 3anachl apKTHICCKUX BUTOB OCOKOBBIX, KOTOPEIE CIY)KaT OCHOBOM JIETHETO
paruoHa CHOMPCKOTO ICMMUHTA.
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Spatial variability of the Siberian brown lemming Lemmus sibiricus (Kerr, 1792)
abundance in Western Siberia: Population approaches in distribution analysis

Analysis of small mammal distribution in Western Siberia is often carried out for a
group of species as a whole or for one species in a relatively small area. In both cases, the
research results are species essays with a brief description of the spatial heterogeneity
of quantitative indicators to the placement of animals on the accepted level of data
aggregation. The influence of environmental gradients on the distribution of species or
groups is usually assessed by given natural and anthropogenic factors; their composition
is not formalized and varies depending on the objectives of a particular study. All of the
above makes it difficult to generalize the results of studies of the species distribution in
different areas, as well as the comparison of data on the spatial variability of biotopic
preferences and its causes for different species in the same territory.

The main tasks of our research were to compare biotopic preferences, abundance and
number across all species of small mammals and to develop a general classification reflecting
similarities and differences in their distribution across Western Siberia as a whole. The study
is not ecological, but zoogeographic, so the terms should be uniform, at least in seasonal
terms. The main zoogeographic meaning of the work is to identify the general patterns of
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distribution of the studied species and environmental factors that correlate with the spatial
heterogeneity of their abundance. Therefore, the preliminary division of the territory into
habitats, as well as key sites and time of observations should be uniform. The collected and
analyzed information can be used for environmental purposes, in assessing the territorial
variability of prey resources for hunting birds and commercially sold fur-bearing mammals,
the number of which depends significantly on the level of abundance of small mammals. The
aim of this research was to analyze the distribution of Siberian brown lemming in Western
Siberia and to assess the impact of the identified environmental factors on its abundance
heterogeneity using population methods and approaches.

The methods and approaches implemented to study the animal population were
successfully used to analyze the distribution of individual species of small mammals. It
allows to secure within the limits of strict separation of habitats according to similarities
in the abundance and avoid their subjective dividing into groups. The distribution of the
Siberian brown lemming was analyzed by the results of small mammal surveys carried out
in the second half of the summer from 1954 to 2016 in the plains and mountains of Western
Siberia. The abundance indices for all years were averaged by groups of vegetation maps
within the zones, subzones and subzonal belts of the plain and mountain provinces. The
spatial-typological organization of the biotope distribution was revealed by means of factor
classification, one of the methods of cluster analysis. As a measure of similarity, the Jaccard-
Naumov coefficient for quantitative characteristics was chosen. To evaluate the relationship
of habitat classification, we used the linear quality approximation of the coupling matrix.
The total number of Siberian lemming was obtained by converting the relative abundance
indicators into absolute ones taking into account the areas of natural zones, subzones and
subzonal belts. The relative error and asymmetric confidence intervals of the generalized
population estimate are calculated with a confidence probability of 0.9.

Siberian brown lemming within the West Siberian plain is widespread to the
North of the typical Northern taiga (See Fig. I). It was not encountered in the Altai
and Kuznetsk-Salair mountain regions, although literary sources note its presence in
the mountain tundra of the Northern Urals. In structured classification, five types of
habitats are identified according to their degree of favorability for the Siberian brown
lemming: optimal, suboptimal, subpessimal, pessimal and extreme (See Fig. 2). Most
of its abundance is in the tundra and lowland meadow-willow-moss communities in the
Northern moss tundra subzone belt (See Fig. 34). Slightly less favorable are habitats
of Arctic tundras. The next type includes swamps to the North of the Middle taiga and
non-forest biotopes from low-shrub subarctic tundras to the Northern taiga light forests.
The environmental conditions in pre-tundra open woodlands and the Northern taiga
light forests are severe for the Siberian lemming. The last, extreme, type of favorability
combines areas of the plain to the South of the Northern taiga light forests and mountain
areas, where this lemming does not enter.

Using the cluster analysis, the list of environmental factors is revealed: heat
availability (the mode of zoning and subzoning on the plain, altitudinal zonation and
provinciality in the mountains), zoning and subzoning on the plain separately, macro
relief of areas (plain-mountains), type of vegetation, forest cover degree, swampiness,
pouring in the flood and human development degree. The greatest connection with the
heterogeneity of the abundance of Siberian brown lemming is traced for heat availability
and zoning and subzoning (See Table ). The other factors are less significant, their local
influence is undoubted, but small, in general, for the studied area. Multiple evaluation
of the relationship with all identified environmental factors and their combinations
gives 78% of the recorded variance (multiple correlation coefficient 0.88).

In total, the number of Siberian brown lemming in Western Siberia is estimated as
374 million individuals, almost 90% is concentrated in the Northern subarctic tundra
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10.

11.

of the plain (See Fig. 3B, Table 2). The total number of species depends on the areas
of habitats of different favorability by zones, subzones and subzonal belts. Spatial
variability of relative abundance (individuals per 100 cylinder-days) and total number
(million individuals) is diamond-shaped. These values are declining from the Northern
moss subarctic tundras to the North, in Arctic tundras, and to the South from low-shrub
subarctic tundras to the Northern taiga light forests.

The paper contains 3 Figures, 2 Tables and 33 References.

Key words: Lemmus sibiricus; zoogeography; environment; factors; correlation.
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