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J1nis BHIABNCHUS IPHYHE U3MEHEHHH OHOLEHOTHHECKOTO MOKpOBa Bocrounoii Erponbl ¢ kOHLIa NAEACTOLICHA KO MO3THErO roJio-
1IEHA KCIIONB30BAHA KOHLIEMIMS K/IIOHEBBIX BUJIOB, Pa3BUTas B CHHIKOJIOTHH. Ha ocuose ananu3sa Gonee 300 naneo6HONOrHIeCKHX U
apXeO0JIOTHUECKMX MCTOYHHKOB CO3AaHA 6a3a NaHHbIX ¥ TeoOMHQOpPMALMOHHAS CUCTEMA, CONEPXKAllUe unpopmaumio o 2921 naxon-
KaX MbUIbLBI ¥ MAKPOOCTATKOB pacTeHuit B 370 Touykax u 0 2999 Haxoakax *HBOTHLIX B 870 Toukax. [TocTpoeHB! KapThl TOUEHHBIX
apeanos juts 22 KAIOYEBbIX BHJOR XUBOTHBIX H pacTeHHil ¥ MX Tpynn. PeKOHCTPYHPOBaHbI OCHOBHbIC 0coOEHHOCTH GHOLIEHOTHYC-
ckoro nokposa Bocrounoit EBpons koHua MeACTOlEHA U NOKa3aHa CaA3b CTPYKTYPHBIX npeoOpa3oBaHmii 6GUOLEHOTHYECKOTO M0~
KpOBa C aHTPONOreHHo o0yCROBAECHHBIM HIMEHCHHEM COCTaBa KMoueBbIX BUAOB. CaenaHo 3akmoyeHUe 0 TOM, YTO COBPEMEHHAA

30HANBHOCTH CHOPMHMPOBANACH B TEUCHHUE NO3AHETO FoNloLeHa.

B Hacrosillee BpemMs GHOre€oLEHOTHYECKHH Mo-
kpos (Peiimepc, 1990) BocTounoit EBponbl Bkiito4a-
eT ClledylolMe TPUPOJHbIE 30HBI: TYHApPY, TawWry,
LIMPOKOJIHCTBEHHbIE  Jieca, JIeCOCTENb M - CTeMb
(Heitwraar 1957; Bansrep, 1974, 1975). B koHue
rnsefcToleHa, o NPeACTaBIeHUAM MHOIMX aBTOpOB
(ITuponnuyxko, 1951, 1954; Heitwraar, 1957, Ky3e-
muHa, 1971; Xotuuckuii, 1977, Bepewaruh, ba-
puuinkkos, 1983; IMyukos, 1991, 1992,1993), ueTko
BBIDAKEHHAS TPUPOJIHAS 30HATBHOCTL HA TEPPUTO-
puu BocrouyHolt Espombl OTCYTCTBOBANA. Apeanbt
MHOFMX BHIOB PAaCTEHUH M >XHBOTHBIX, MapKHpYIO-
IMX ceifuac pasHbie NMPUPOAHbIE 30HBI, NEPEKPLIBA-
UCh HA 3HAYMUTENILHOWM Naollaid, 4TO ONpEAensano
TaK Ha3biBacMblii "CMeLIaHHbIH XapakTep" ¢Jopbl
(Jopodeer, 1963) u daynn ([Tuponauyko, 1951,
1954; IMyukos, 1991, 1992, 1993).

B panHo# paGoTe mposelieH aHalW3 mnpouecca
(OpMHPOBaHUA COBPEMEHHOH 30HAJLHOCTH MyTEM
MCTOPHYECKOH PEKOHCTPYKUHH OHOLEHOTHHYECKOro
nokpopa Bocrounoit Epponbl B pasHble NEPHObI
rofoueHa. 1o HalleMy MHEHHIO, MEPCHEKTHUBHOM
6a30lf MCTOPHUECKUX PEKOHCTPYKLIMH MOXET CJly-
JKHUTb TEOPHS HEPAPXUYECKOTO KOHTHHYYMA XHUBOTO,
¢ No3uUMH KOTOpoi OHOreoLeHOTHUECKH MOKpPOB
TPAKTYETCs KaK MepapXus MONysUHOHHBIX CIHHHILL
BMIOB pasHbix TpodUUecKUx rpynn (The mosaic-
cycle concept.., 1991; Cmupnosa, 1998; 3ayronpHo-
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- Ba, 1999). Ona BKJIIOYAET MPEACTABICHHA O KIIHOYe-

BLIX BHAAX — OCHOBHBIX Cpeponpeobpazosarensx,
3AudHUKATOpaX, ONpPEAENAIOIHX BO3MOXKHOCTE YC-
TOWYHMBOrO CYIIECTBOBAHHSA 60ABIIMX IPYNI MOAYH-
HEHHBIX BMAOB. DTH MPEACTABIEHHA MbI pa3BUBacM
M UCMOJb3yeM U1 BbIABIEHHA OCHOBHBIX H3MECHE-
Huii GroLeHOTHYECKOrO nokpoea Boctouno# Espo-
Obl C KOHLA MneicToleHa 00 MO3AHEro rojioueHa U
015 aHas3a GOPMHUPOBAHUS COBPEMEHHOM 30Ha/b-
HOCTH.

HacTosilas CraTbs CONCPIKHUT KPaTKOE H3NOKE-
HHUe NpeABapUTENbHbBIX Pe3yNbTaToB paboThbI..

MartepuaJibl, METONHYECKHE TOAXO0AbI
M MCTOJbI

I. Ilo nuTepaTypHbLIM AAHHBIM H COOCTBEHHbLIM
HabNIOAEHUAM BbIIENEHb! KIIOYEBble BHIbl XKHUBOT-
HBIX ¥ pacTenui (o6ume ans Bocrouxo# EBpons! H
ana CesepHoii EBpasuu), Cyl1eCTBOBaBLIMX B KOHLE
fUieiicToLieHa /MK CYLIECTBYIOLIME HbIHE, W NpoaHa-
JU3MPOBAHBLI MX Cpeonpeodpasyloliye BO3IEHCTBHA
(CmupHosa, 1998). TIlockoneky mnpencTaBieHds o
KJTFOUEBBIX BMOAX) €lle HEe MOTYYWIH LUHPOKOro pac-
MpPOCTPAaHEHHU, ONIpeeIUM UX O6LIHe YepThI.

1. K KII04EBbIM OTHOCSTCS BH/IBI Pa3HbIX TPOPHU-
YeCKUX TPYyMNM W CUCTEMATH4ECKOro MOJIOKEHUS, KO-
TOpble OOPa3ylOT KpylHble M IHTENBHO CYLICCT
BYIOLUHE NOMYJIALHOHHbBIE MO3AHKH, BKIIOUAIOLIHE B



UMKn o6opoTa MOKOJNEeHUH HaUOONbILYIO MOPUHIO
JHepruy W BeulecTBa. B xone »xu3HeaesTenbHOCTH
3TH BM/bI NIPOU3BOJAT 3HAUHTE IbHbIE Mpeobpa3osa-
HusA OHoTHUeckol M aBHOTHUYECKO# cpeabl, KOTopble,
B TOM YHMCJiE, BEAYT K H3MEHEHHIO MHAPOIOrHYECKO-
ro, TEMMNEPaTypHOro, CBETOBOIO PEeKMMOB, MUKPO-,
me3openbeda, IOYBEHHOrO MOKpOBa H Np.

2. Pe3ynbTar nonynsauMoHHOM XH3HH KIHOYEBBIX
BH/IOB — CO3/laHHE IFETEPOreHHON cpeabl Ha MHKPO-,
Me30-, H MakpoypoBHAX. Ha nokanbHbiX (MHUKPO- H
ME30-) YPOBHAX ITHM ONpeAensercs BO3MOXKHOCTDb
COBMECTHOr0 0OUTaHUS MOMYASAUUI IKOTOrHYECKH
pas3JiHdHbIX TNMOAYHUHCHHBLIX BHJIOB. Ha pPEruoHalib-
HOM YPOBHE W Bblllie (MaKkpOypoBeHb) npeobpasosa-
HUS Cpeabl, NMPOU3BOAHMMbIE Haubosee KpyMmHbIMH
KIIOYEBbIMH BHJAMH, MO Maciutaby W Xapakrepy
M3MCHEHHH COMOCTABHUMbI C H3MEHEHHSAMH CpElbl,
00YCJIOBNEHHBIMH BJIUSHHEM KJIMMaTa.

3. KmtoueBble BHAbI, KaK MPaBHIO, UMEKT 00-
LUMPHBIE apeanibl U XapakTepusyloTcs OoJbLIHMH
A1ana3oHaMH 3KOJI0rH4eCKOH TOJIEPAHTHOCTH.

4. Cpenonpeobpasyrowmuii 3¢ ekt nesaTenbHOCTH
K/IIOYEBbIX BHAOB B OONBLUOH Mepe onpeaensercs
pasMepaMHu HMX MOMyJSUUOHHBIX MO3aHK M B 3aBH-
CUMOCTH OT HUX MPOABIAETCA HA pa3HbIX YPOBHAX:
OT JIOKaJIbHOTO N0 KOHTUHeHTansHoro. [lo pa3sme-
paM ¥ IUIMTENLHOCTH CYLIECTBOBAHHUS MOMYJISALHOH-
HbIX MO3aMK KJIIOUYEBbIE BH/Ibl Pa3/IM4AOTCA Ha He-
CKOJIbKO NopsiAkoB. B npenenax onHol Tepputopuu
NONYJSLUHOHHbIE MO3aWKH KJIIOYeBbIX BHAOB 0Opa-
3YHOT HEPAPXHYECKHH KOHTHHYYM.

5. Tlo ocobeHHOCTAM BO3JASHCTBHA Ha Cpeny
KJIKOUEBBIE BM/Ibl YCIIOBHO MOKHO O0BEAHHHTD B He-
fonblioe 4HCIO (YHKUHOHANBHBIX THMNOB. BHabl
oaHOro yHKLHOHANBHOrO THNA ONPEAENAIOT Cylle-
CTBOBAHHME COOTBETCTBYIOLIETO THMA 3KOCHCTEMBL:
’KUBOTHbIE-PUTODArH — IKOCHCTEM NACTOMLIHOrO
THNA, JepeBbs — 3KOCHCTEM AECTPUTHOrO  THMA
(Peitmepe, 1990). Ocobo cnenyeT OTMETHTbL Cpeao-
npeobpa3ylouy AesTebHOCTh 600pOB B AOAHHAX
MaIIbIX U CPEHHX peK, BeAYLUYIo K GOpPMHUPOBAHHIO
cneurduueckux «600posbix nanawadToy. B cBa3zn
C TeM, YTO apeasbl K/IHOUEBbIX BHIOB, OTHOCALUMUXCS
K pa3HbiM (PyHKUMOHANIbHBIM THMAaM, 4acTo Mepe-
KphIBalOTCA, B Mpeaenax JOKAILHOH TeppUTOpHH
YCTOWYHMBO COCYLUECTBYIOT CTPYKTYPHO Pa3finuHble
3KOCHCTEMbl, 00pa3ys KpyNHOPa3MEPHYIO MO3aHKY.

Hns paccMaTpUBaeMOH TEPPUTOPHUHU C CepelrHbl
— KOHUA TNEHCTOLEHAa MOHO YCJOBHO BBIAENHTH
TpU rpynnbl KIHOYEBbIX BUIOB.

A — KitoueBbie BUAbI NMacTOULIHBIX 3KOCUCTEM:
)KUBOTHble-pUTO(ArH pasHbIX pazMepoB OT TMraH-
TOB THMAa MAaMOHTa /0 CPaBHHUTENbHO HeGONbLUIMX
THMa CcyciukoB M cypkoB. HMx dyHkuuoHanbHbie
BO3aeicTBHs npossstoTcs: 1) B dopmupoBaHuu
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MOJYOTKPBITBIX UM OTKPbITHIX JTaHAWadTOB BCne-
cTBHe 00pa3oBaHMA pa3pbIBOB B JIPEBECHOH pacTH-
TENLHOCTH Me30- M Makpomaclutaba U pa3BuUTHS B
HHUX TPABAHUCTHIX IKOCHCTEM; 2) B obecneyeHnH yc-
TOHYHMBOrO CYLIECTBOBAHHA CBETONOOMBOH (aopsl
u dayusl; 3) B GOpMHPOBAHHU BBICOKOINPOAYKTHB-
HbIX macTOuul BcreACTBHE MacTbObl M ynobpeHus
nous; 4) B CTPaBAWBAHWH PACTUTENLHOCTH NPH Ma-
cTube, GopMupoBaHHH OOHAXKEHHBIX CyOCTpPaToOB U
BO3HHUKHOBEHUH 3PO3HOHHBLIX ﬂpOlLCCCOB MHKpO- 24
mesomaciutada; 5) B porouleit AeSTenbHOCTH, pery-
JUpYIOUIEd TMAPONOrHYECKHUI H OUBEHHBIR PeXKUM
(TTuponnuuko, 1951; Ab6arypos, 1979, 1986; Iyu-
KOB, 1991, 1992).

b — KiloueBble BH/Ibl AETPUTHBIX 3KOCHCTEM: JiE-
peBbs M KHUBOTHble-PHTOGArH CpeaHHX pa3MepoB
(nocw, kocyns, kaban W mnp.). OyHKUHOHAIbHbIE
BO3JEHCTBHA AEPEBLEB NPOABNAIOTCH: 1) B co3qaHun
B3pPOCIILIMH  JIEPEBbSIMH  3aTEHEHHBIX MeCcTOOOMTa-
HHH C BLIPOBHEHHBbIM PEKHMOM BIAXKHOCTH M TEM-
nepartypbi, 0becrneuyHBarOLMM YCTOHYMBOE CYLIECT-
BOBaHHSA TeHEBOH Giopbl U ¢ayHbl; 2) B NOABIEHUH
NpopLIBOB B NOJIOre jieca BC/IEICTBHE OTMHpPaHMUA
CTapbIX AEpPeBbEB, CONPOBOXIAAIOLINUXCA MOYBEHHbI-
MH mnepTypOaunsamMu. ITH BO3ACHCTBHA obecrnedu-
BAIOT pa3BUTHE MOJIOALIX OEPEBBEB, [OCTOSHHOE
NPUCYTCTBHE BUAOB MOJYOTKPbITBIX MECTOOOHTAHHI
U NPUBOJAT K CO3JaHHUIO FETEPOreHHON Cpebl MHUK-
po- u Me3oMaciuTaba. DyHKUHOHANIBHbIE BO3HEHCT-
BHA GUTOGDAroB NPOsABJAOTCA B PEryJTMPOBAHHUH BU-
JIOBOIO COCTaBa JIPEBECHBIX BWAOB BCIIEACTBHE H3-
GupatenbHoro mnoenanus (Bepewarun, Pycakos,
1979; BocTouHoeBponeiickue..., 1994).

B — Knrouepoit BUA nonuHHbIX NaHAwadTos mMa-
JIBIX U cpeaHuX pek — 606p.

DyHKIHOHA/IbHbIE BO3EHCTBUA 3TOrO BHAA NPO-
ABNAIOTCA: 1) B H3MEHEHHH YPOBHS I'PYHTOBBIX BOJ
BC/IEACTBHE MOCTPOIKH MIOTHH, CO3AaHHH NPYNOB U
peryaupoBaHHH THAPOJIOTHYECKOro peXHMa Ha Me-
30- U MaKpOypoOBHE; 2) B 3aTOMJIEHHH JiecoB, 00pa-
30BaHHM HHM3HMHHBIX 6ONOT K Nyros; 3) B YHHUTOXKE-
HUM JepeBbeB Mo OeperaM MajblX BOJOTOKOB H
(dopmMupoBaHUH TpaBAHUCTBIX 3KocucTeM (CKanol,
1951; BoctouHoeBponeiickue..., 1994).

B nacToswed paboTe aHaANMU3HMPYIOTCA AaHHbIE
no CNEAYIUIMM K/IOYEBbIM BHAAM WM poaaM (B
Cllydae, KOrja OCTaTkH orpenesieHsl no poaa). Pac-
Tenua: ny6 (Quercus sp.), 6yk (Fagus sp.), aceHb
(Fraxinus sp.), kneu (Acer sp.), nuna (Tilia sp.), B3
(Ulmus sp.), newmna (Corylus sp.), ens (Picea sp.),
nuxra (4bies sp.). XuBoTHsle: MaMOHT (Mammuthus
primigenius), wepctucTbiii Hocopor (Coelodonta
antiquitatis), ©uzon (Bison priscus), THraHTCKUH
oneHb (Megaloceros giganteus), 3y6p (Bison
bonasus), nocw (Alces alces), GnaropoaHbiii onexb



(Cervus elaphus), cesepubiii  onens (Rangifer
tarandus), xocyna (Capreolus capreolus), kaban (Sus
scrofa), caiira (Saiga tatarica), cycnuk (Citellus sp.),
cypok (Marmota sp.), 606p (Castor fiber).

I1. Co3nana 6a3a nanusix (B) no a) ocreonoru-
yeckOMy Marepuany, 0) cCrnopo-nblIbUEBbIM AHA-
rpaMMam M MakpoOCTaTKaM pacTeHuit u3 bosnee uem
300 naneoOHONOrHYECKHX W apXeOJIOrHYECKHUX HC-
TOYHUKOB; B CBS3W C HeGONbILMM OOBLEMOM CTATBH
CAMCOK MCIOJb30BAHHBIX JIMTEPATYPHBIX UCTOUYHH-
KOB He npuBoaMTCs. baza naHHbIX peanu3oBaHa B
CYBJl DateEase (mna MS-DOS) u Access (ans
Windows) u comepxut uHdopmauuio o 2999 Ha-
XOKAX KMBOTHBIX K 2921 HaxozKkax pacTenuii. basa
UMeeT nons: MeCTOHAaXOXAeHWe, pol, Bua, dopma
3aXOpOHEHHs, BO3PACT: a) 1o FEOXPOHOJIOrMUECKOH
1 apXeoNoruyeckoii nepHoausaumy, 6) no paaxoyr-
JICPOZHBIM JaTHPOBKAaM; MCTOYHMK MHGOpMALMH H
ap. Ha ocHoBe oun@ppoBaHHOH KapThl CCCP u onu-
cannoit Boie BJ1 cozpana T'HC, peanusoBanHas B
cucteMe ArcView. OHa COJAEpPXHMT TEMaTHYECKY1O
uHpopMalMio 0 Haxoakax i 370 Toyek MECTOHa-
XOXIEHHUH MblIbIbI U MAKpOOCTATKOB PACTEHHH H
870 Touek MeCTOHaX0XaeHH sxuBoTHbIX. Hanbonee
nosnHas MHGOpPMaLMS WMEETC B HACTOsLLEE BpEMA
s esponeiickoit wactu GeiBuero CCCP. Tlo Cu-

6upu n HdansHemy Bocroky WMHGOpMaLMH CpaBHH-
TeIbHO HEMHOTO, MO3TOMY Mbl MPHBJICKAEM €€ IpH
06Cy>KA1€HHH OTAENbHBIX BONPOCOB.

B xone ananusza (GOpMHpOBaAHHA 30HAJIBHOCTH
xuBoro nokposa BoctouHo# Esporbl, MOMHMO HC-
CllefOBaHHs APEANIOB KOHKPETHBIX KJIIOYEBBIX BU/IOB
(pomoB), Mbl PaccMOTpeiH COBOKYMHbIC apeajikbl
rpynn BHIOB, B HAcTOsLIEe BPEMA MApKWPYIOLIMX
pasHble MpHPOAHbIE 30HbI. JlepeBbs W KyCTapHHKH
o6beHHEHB! B [B€ IPYNIbl: IIHPOKOIMCTBEHHBIX U
TEMHOXBOHHbBIX BUAOB (Wiu poaos). JKUBOTHBIE — B
TpU rpynmnsl BMAOB — oburarened COBPEMEHHBIX
30H: CTEMHOM, NiecHoM, TyHaposoi. Marepuan aHa-
JIM3MPOBAJICA HA YEThIPEX BPeMEHHBIX cpesax: 1)
KOHeLl NJIeHCTOLIeHa H JIpEBHUI roJIoLeH (MO3AHUHA U

‘GuHanbLHBIA naneonuT), 2) paHHHi rosoueH (Me30-

aut), 3) cpeauit rosoueH (Heonut u 6ponsa) u 4)
no3aHuii ronoleH (snoxa jxenesa). B cBa3u ¢ Tem,
YTO AETAJLHOCTh MEPUOM3ALMH [OJOLECHA CHIIBHO
pasnMuaeTcs B PasHbIX HCTOYHHMKAX, Mbl BOCMONb30-
BalMch HauMeHee npoGHON nepuopmsaumed (Hei-
wraar, 1957), npuseas B COOTRETCTBHE C Hel MaTe-
pHansl Apyrux aBTopos. JUis KaKXAOro BPEMEHHOTO
cpe3a MpHBEJEHbl FEOXPOHOJIOrHYECKas U apXeoJo-
ruueckas wkanel (beperosas, 1960, 1984; banep,
1974).

Puc. 1. Apeansl BbIMEPLIMX KJIIOYEBBIX BUOB XHBOTHBIX (MAMOHTa, WEPCTHCTOr0 Hocopora, 6M3oHa, THIAHTCKOTO

OJieHs) B NI03AHEM MIEHCTOLEHE — PAHHEM FOJIOLEHE.
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PesyabTaThl M 00cyxaeHue

Konen naeiicroueHa u apeBHuii rosiouex
(no3anui M GUHANLHLI NAC0NHT)

B paccmatpuBaeMblit nepuof Ha 6osblueii yactu Ce- -
BEpHOH EBpasWM NpHCYTCTBYIOT BCE MNEpEUMCIIEHHbIE
Bblllle KIIOUEBBIC BH/IBI XKHBOTHBIX (puc. 1, 2.A) u pac-
Tenui (puc. 3.A). I'o uncny MecToHaXOXKAEHHH rocnos-
CTBYIOUIEE MOJOKEHHE 3aHHMAET MaMOHT, YTO MOXeET
ObITh conpiuxeuo ¢ TeM, 4To 6ONBLUIMHCTBO HAXO/IOK CBS-

3aHO CO CTOSHKAMH Y€JIOBEKA, a MAMOHT SIBIISUICA TIpefi-
nouTHTeNbLHLIM 00bekToM oxoThl (ITnaonauuko, 1951;
Bepewarut, bapbiiunnkos, 1980; Martin, 1984; Iyukos,
1993). HauGonee kpynHblie ¢urodard — HblHe BbIMEp-
LLIHMe BH/1bl MAMOHTOBOTO KOMIUIEKCA — MAMOHT, LLIEPCTH-
CTbI HOcopor, OU30H, FTMIaHTCKUH OfeHb W Ap. ObUH
LIMPOKO PacnpOCTpaHeHbl MOYTH MO BCeH TEpPHTOPUH
Cesephoii Espazuu (puc. 1.). lllnpokoe pacnpocrtpane-
HHE W BLICOKAs YUHCIIEHHOCTDb ITHX BH/IOB — O/IHa U3 YEPT,
OTJIHYAIOLLMX 3TO BPEMS OT [OCNEYIOIIHX.

Puc. 2. Apeansl coxpaHMBLUMXCA KAIOYEBLIX BUAOB KHBOTHBIX: A — NMO3AHHMI MeHCTOLEH — IpeBHUH ronoueH, b —
PaHHu# ronouen, B — cpennnii ronouen, I' — no3aHKit rooueH -

1-3 Buzpl: 1 — crenusle, 2 — TYHAPOBLIE, 3 — IECHBIE BUABL.
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Jlpyras OTJIHUMTENIbHAS 4YepTa MNO3AHENIEHCTO-
LEHOBBIX COO0ULECTB, OTMEUYEHHass MHOTMMH HCCJie-
JOBaTENAMHM, — CMEILAHHbIH XapakTtep ¢ayHbl W
¢dnopbl: OAHOBPEMEHHOE MPHCYTCTBHE BMECTE C
BbIMEPILMMH THraHTAMM JXMBOTHbIX COBPEMEHHBIX
TyHAp (ceBepHblii OJieHb), cTenel (caira, Cypkw,
CYCJ/IMKHM, IOWaab U Ap.), iecoB (J10Ch, xabaH, 606p
U ap.) (puc. 2.A), a TaKKe LIKPOKOMUCTBCHHBIX H
TEMHOXBOHHBIX BHAOB jepesbeB (puc. 3.A). Onxo-
BPEMEHHOC MPUCYTCTBHE KIHOYEBbIX BHAOB XXKHUBOT-
HLIX, XapAKTEPHBIX B HACTOALLEE BpeMs JUis pa3any-
HbIX ﬂpHpO,[lelX 30H, B npeneﬂax OILHOFI M TOH XKe
NOKANLHON  W/MAM  PErHOHANbHON TEppUTOPHI H
00ycNoBHIO cBOCOOpPa3HYyIO CTPYKTYpY PacTHTEIb-
HOCTH KOHLIA TUIEHCTOLIEHa — ApeBHEro ronoueHa. B
KaX[A0M OuoreorpaduueckoM pailoHe COBMECTHO
CyIIeCTBOBAH 3KOCHUCTEMBI, Cei4ac Mapkupyolune
pa3Hble NpHPOAHbBIE 30HbI. Makpo- M Merakom-
[IEKCHOCTb, PErHCTPHpYEMas B HacToslllee BpeMA
Ha 6OBLLIMX TEPPUTOPHAX B BHIE 30HAILHOCTH, €U1e
He Gbta chopmupoBaHa. BmecTo Hee Obina Bbipa-
KEHA ME30KOMIUIEKCHOCTb, T.€. TaKas CTpPYKTypa
KMBOrO MOKPOBA, KOT/1a Ha OrpaHU4YE€HHON TEeppUTO-
PYH BHJIbl Pa3TUHHON COBPEMEHHOH LIEeHOTHYECKOM
NPUYPOYEHHOCTH HAXOAWIHM HEOOXOAUMbIE YC/IOBHA
nns copmectHoro obutanus. CHabHO peayluupoBaH-
HbIi AaHAJIOT TAKMX cOOOLIECTB — COBPEMEHHBIE «OC-
KONKM» penukToBbix crened ot Cesepo-BocToka
Asuu no I'pennanaun (FOpues, 1981). Kaptbl TO-
YEUHBIX apeasioB MEepPEeUUCIEHHbIX TPYII XKHBOTHBIX
M pacTeHMil MOATBEPKAAIOT MpejcTaBieHHe ob oT-
CYTCTBMH U/IEHEHHS YKHUBOIO MOKPOBA HAa 30HbLI, aHa-
JIOTHYHbIE COBPEMEHHBIM. DTO HE HCKIIOYaeT AoJ-
FOTHBIX ¥ LWUMPOTHBIX pa3jinuMid B BUJOBOM COCTaBE
IKOCHCTEM pPaccMaTpHBAaEMON TEPPUTOPHH.

B unepapxum nomnyisuMOHHBIX MO3aWK JIMAKPO-
BAJIH MO3aHKH MMraHTCKuX ¢urodaros MaMOHTOBO-
ro KOMIIiekca, onpeAeNaBIIUX CTPYKTYpPHOE H pery-
JIMPOBABIIMX TAKCOHOMMYECKoe pa3Hoobpasue, B
TOM UMClEe CMelIaHHbIi XapakTep (uiopbl U dayHbl.
MOKHO MpeanosoXuTh, YTO HUMEHHO COBOKYIHOE
cpeaonpeobpasyloliee BO3AEHCTBHE ITHX IKHBOT-
HbIX HAa pacTUTeNbHbIH nokpoe CeeepHol EBpaszuu
NPHBESIO K TOMY, YTO MOSC CIUIOLUHBIX JIECOB Npak-
THUYECKH He Obln Beipaxked (Hedwranr, 1957; Xo-
THHCKHH, 1977).

Takum obpazom, cmewannblii xapaktep hayHbl U
dropbl, noadepkuBaBLIMiics MHOrMMHM MCCIENOBa-
TeNAMH, Nonyyaet GHoornyeckoe o6 bLACHEHHE MpH
yueTe cpenonpeobpasyrolnx BO3AEHCTBHI KatoYe-
BbIX BHAOB, NPEXJE BCErO rMraHTCKUx durodaros.

Pannni rosounen (Me3onnr)

B paHHem rojoueHe coxpaHsercs onucaHHas
BbILIC CMEIUAHHOCTL nopbl U dayusl (puc. 2.B,
3.b). Ilpu obuem COoKpallleHHH HYHCchna paHHEroJo-
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LEHOBBLIX HAXOAOK BbIMEpILHX BHAOB MAMOHTOBOIO
KOMIIIEKCA, XapakTep WX pa3sMELEHHUs W rpaHuLbl
apeanoB B Te4eHWe UIMTENBHOTO BPEMEHH HE Me-
HSIOTCS, YTO B 3HAYMTE/IbHOH CTENEHH COrjacyercs
C NpeanoNoKeHUsIMH 00 aHTPOMOreHHbIX NpHYHHAX
BLIMHUpaHHUs psla BHAOB MaMOHTOBOIO KOMILIEKca
(NMuponnunuko, 1951; Tlyukos, 1993; AHTHNKMHA,
Macnos, 1994). Jlerpagauus MaMOHTOBOIO KOM-
naeKkca, Havapluascsi elle B MO3JHEM [Maleosure,
MocTereHHo BeNa K YCUIEHHIO pojiu IPpEeBECHOM pac-
tutensHocTd. Lllna TpaHcopmauus NpedmyuiecT-
BEHHO NAacTOMLIHBIX (TPaBIHHCTBIX) J3KOCHCTEM
71aKOpOB B AETPUTHbIE (ApeBeCcHbIE). ITO cOObITHE
MOXHO OLIEHMTb KaK MepBblit KPYMHBIA war K ¢pop-
MHPOBAHHIO COBPEMEHHOH 30HaNIbHOCTH.

JlepeBbAMU-TMOHEPAMH  3aJIECEHHA TEPPUTOPUH
MOKMHYTBIX NacTOULL ObITH BUIbI C JIETKOJETYYHMH
ceMeHaMH U 6bICTpbIM 060POTOM NMOKONEHHH (ponoB
Oepesa, MBa W OCHHA, COCHA OOBIKHOBEHHAd), 32 HU-
MU CJIe[IOBATH LIMPOKONIUCTBEHHbBIE (PONOB yD, JiK-
na, KJIEH, siceHb, OYK, rpab U Ap.) U TEMHOXBOHHbIE
(ponos enb, nuxta). OueHb HeGOJBIINE CKOPOCTH
pacnipocTpanenus aepesbeB (Yapa, 1988), ocoben-
HO UIMPOKOJIUCTBEHHBIX BHIOB, CBHIETENBLCTBYIOT
MPOTHB NPeACTaBACHUH O LMPOKOMACIITAGHBIX MH-
Ba3MAX DTHX BUAOB B PacCMaTpHBAEMbli MepUoj M
nosxe. BeposTHO, OHH MOCTOSHHO TMPHUCYTCTBOBAIH
B HENOCPEACTBEHHOM OIM30CTH K MaCTOHILHBIM KO-
CHCTEMaM B CPaBHUTENbHO HEOONBLIMX MO TJIOIAAHN
pedyruymax. 3T0 NpeANoNOKEHHUE MOATBEPKAALTCSA
JaHHbIMH O HAaJM4MH WX MbUIbLIbl B CIIEKTPAX APEB-
HEro M paHHero roJioueHa, a TaKkkKe TEM, YTO yBeJid-
YeHHEe YKUCIa MECTOHAXOXKACHHUH B PAHHEM IOJIOLICHE
MO CpaBHEHWKO C JAPEBHHUM HE CONPOBOXKIAAETCA
CKOJIbKO-HUOYAb 3aMETHBIM HM3MEHEHHEM TPaHHLL
apeasioB yMoMsHyTbIX BUIOB (puc. 3.A-3.b).

Cpennuii rosionex (HeoiuT H 6ponsa)

B sror nepuoa noutu Bo Bceit CepepHoil Espa-
3uM Haubosiee KpyrHble BUAbI MaMOHTOBOIO KOM-
MieKca yxe He BCTPe4aloTcs, 3aMETHO COKPaTHIICA U
apeasi HEKOTOPLIX KpynHbIX ¢urodaros: 3ybpa, no-
waau, kynana (IentHep W ap., 1961; Bepewarun,
Bapoiwnukos, 1980). B To e BpeMs B pacTuTeNb-
HOM TMOKpOBE MAaKCHMalbHO TMPEACTABJIEHbl Kak
TEMHOXBOMHbIE, TAK M LIHPOKOJHUCTBEHHBIE BHIbI
nepesbeB M kycrapuukos (Hedwraar, 1957; Cepeb-
panubiii, 1973; Xortunckuit, 1977). DTy Buab Haii-
JeHbl B HaubONbLIEM UYKCIE MECTOHAXOMAEHHH, HX
apeajibl MMEIOT MaKCHMalbHble (M0 CPaBHEHHUIO C
MpeALLECTBYIOLIMMH W MOCNEAYIOUIHMM NEpHONaMH
ronoueHa) pasmepsi (puc. 3.B). Cneayer obpatuts
BHHUMaHHE HAa TOYTH TMOJIHOE COBIMAJIEHHE apeaioB
IIMPOKOJIMCTBEHHBIX M TEMHOXBOMHBIX AEPEBBEB.

HecMOTps Ha ycwieHde poJiid JpeBECHOH pacTh-
TENbHOCTH, COTMOCTABNEHHE apeanioB MCCICAYEMbIX BH-



JIOB MOKAa3bIBAET, YTO OAHOBPEMEHHO HAa OAHOW W TOWM
)K€ TEPPUTOPHH MPUCYTCTBOBATH KIIKOUEBbIE BHIbI XKH-
BOTHbBIX OTKPBITHIX, MOMYOTKPLITLIX H 3aKPbIThIX JlaH-
wadror (puc. 2.B). 310 naet BO3ZMOMKHOCTb 3aKJTHOUMTD,
YTO JIECHOI MOKPOB ObLl HE MOHOJMTEH, a HacbilleH

OTKPBLITBIMH TIPOCTPAHCTBAMH, AOCTaTOYHLIMHM s Cy-
HieCTBOBAHUA TAKHX XHUBOTHLIX KaK caﬁra, 3y6p, ce-
BEpHBLIN OJieHb W nowanb. Takol O6AMK NPUPOAHLIX
nauumadn‘os, MOCTENEHHO TEPAOLIHUX KIIHOYEBLIE BUbI
’KHMBOTHbIX, COXpaHHJICAH BIUV10TH A0 NIO3AHEIO roJioLcHa.

Puc. 3. Apeanibi KIIOYEBbIX BHAOB PacTeHHH: A — NO3AHMI NIEACTOUEH ~ NpeBHHii rofoueH, B — paHuuit ronoues,

B — cpennuit ronouen, I' — no3aHu# ronoueH
1-2 Buabl: 1 — TeMHOXBOHHbIE, 2 — LIMPOKOIHCTBEHHBIC

B cpeanem ronouiene odopmseTcs HOBbIH ¢ak-
TOp BO3AeHCTBHA HAa GHOLEHOTHUYECKHH MOKPOB, MO
CBOEH CHe COM3MEPHMBIH ¢ BO3JEHCTBHAMH KO-
ueBLIX BHIOB — mpoussoasilee xosaicTBo (Kpac-
HoB, 1971; Mepnept, 1974). B ocTteonoruueckom
MaTepuase COKpAIUAeTCs KOJIHYECTBO HAXOMOK AM-
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KHX KOMBITHbIX (3yOpa, Typa, TapnaHa u Ap.), Bce
OoJbLIYIO ONIKO COCTABANET AOMALLHHI CKOT (Llan-
kiH, 1956); B cnoponblabLeBbiX CHEKTpax MosBIs-
€TCA Mblibla KyabTypHbiX 3nakoB (KpynenuHa,
1973). K koHUy cpenHero rojoueHa OAHHM M3 pe-
3y/IbTaTOB AHTPOMNOreHHOro rnpeobpasoBaHus Guo-



reoUeHOTHYECKOro OKpPOBa cTalo (opMHpOBaHHE
crennoil 3oHbl Ha tore BocrtouHoit Epponst (Boc-
TouHOeBporneickue..., 1994). 310 cobbiTHE MOXKHO
CUMTATh BTOPLIM KPYMHLIM wiarom K ¢opmuposa-
HHUIO COBPEMECHHOH 30HAIBHOCTH.
Io3auuii ronoueH (3N0Xa xKeJe3a)

CpaBHeHHe apealoB APEBECHbIX BMAOB MOKa3bl-
BAET, UTO B 1103/HEM TOJIOUEHEC [IHPOKOJHUCTBEHHBIC
H TEMHOXBOHHbBIC BHbI, K&K U B CPEJAHEM TOJIOLCHE,
NPakTH4YECKH BCIOJY BCTPEHAIOTCA BMECTC (puc.
3.I). Oanako oueHKa y4acTHs NEPeBLEB B CMOPO-
MbUILLUEBBIX CHEKTPaX AEMOHCTPUPYET COKPALUCHHE
JOIH TEMHOXBOMHBIX BWAOB Ha 10T¢ W YBEJIHYCHHE
Ha ceBepe, MO CPABHEHHIO CO CPEAHUM TOJIOLUCHOM
(He#iwranar, 1957; XOTHHCKHIA, 1977). DTH U3MeHe-
HUS CBMACTC/ILCTBYIOT O Haudasie TpaHchopMauuH
apeasioB TEMHOXBOMHBIX M LIMPOKOJIMCTBEHHBIX BH-
0B, KOTOpas 3aBeplunnack 0hopMIeHHEM 30H Tai-
MM M LIHPOKOTHUCTBEHHBIX JIECOB.

3HauMTenbHbIE NEPEMEILEHHS Ha CEBEP FOXKHOH
rpaHMLbl €M M MHXThI, BUAUMO OOYCIOBJ/ICHBI aH-
TpornorenHo#l apuausaumeit tora Boctounoit EBpo-
Mbl ¥ pacuiMpeHHeM cOpMHUPOBABLIEHCS B CPETHEM
roNoueHe CTenHoM 30Hbl. OTCTYMJIEHHE Ha oI Ce-
BEPHBLIX MPaHHL apPEasioB LUIMPOKOIUCTBEHHBIX BUIOB
(wibma, nunbl, ay6a ¥ Ap.) ABHJIOCH pe3yNbTaTOM
pa3BUTHs TMOJCEYHO-OTHEBOro 3emnenenus (Kpac-
HoB, 1971), CONpsXKEHHOrO C MaCCOBLIM BbKMIAHH-
em necoB Ha ceeepe Bocrouroit Esponbl (EnvHa u
ap., 1996). B a1o xe BpeMs pa3BUTHEC AOMAaUIHEro
onenepoactsa (Fopoakos, 1954), Takxke COnpoBOX-
JlaEMO€ YCHJICHHBIM BBIKHIaHHEM JIECOB Ha MX C€-
BEPHOM rpaHuLie, MPHBEJIO K Pa3BHTHIO 30HbI TYHAP.

[TaneoHTONOrHYECKHE H apXEOJIOTHYECKHEe JlaH-
HblE CBHAETENLCTBYIOT O COXPaHEHHH B TMO3QHEM
rofloLieHe CMELIaHHOrO Xapakrepa ¢ayHbl Ha 60Jb-
weii yactu Teppuropuu Boctounoit Esponsi (puc.
2.I). MecTaMu Takoi xapakrep ¢ayHbl COXpaHANCA
10 HeaasHero BpeMenH. Tak, B koHue 18-ro Beka Ha
MPOCTPAHCTBE OT HbIHeWwHel BopoHexckod obnac-
Ti 10 cepepa Kaszaxcrana u tora 3anaauoi Cubupu
elle BCTPEYaIMCh TapnaHbl M KynaHbl (['MenuH,
1771); ceBepHble OJIEeHH NMpPH 3HMHUX KOYEBKaX pe-
FYJIAPHO NOXOAMJIM N0 CeBepa KajAMbILKHX CTeneH
(Ilannac, 1773). B nauane 19-ro Beka cypku Obuin
pacrpoOCTPaHEHbl HA TEPPUTOPUH HblHewHed Ka-
nyxckoit obnactu (3enbuuukuii, 1804). B uenom Ha
NPOTSKEHUH MO3JHEro roJolieHa MPaKTHYECKH 3a-
BEPLUHIOCH BbIMHUPpAHHUE KIKYCBLIX BHUA0OB XHBOT-
HbIX. BeiMepau 3yOp, Typ, TapnaH; Ha rpaHu HCue3-
HoseHus B 18-oM — Hadasne 20-ro BeKOB OKa3aauchb
606p, cadrak. CyliecTBOBaHHE OTKPBITbIX H TONY-
OTKPBITBIX TMPOCTPAHCTB, MOANEPKUBACMbIX paHee
cpesonpeobpasyroiieit AeATeIbHOCTbIO dutodaros,
CTAJO LESTMKOM 3aBHCETb OT JEATE/IbHOCTH YE/lOBEKA.
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HMrak, aHTponoreHHo o0yC/lOBNEHHOE pacy/ieHe-
Hue necHoro nosca Bocrouno# Esponbl Ha 30HBI
Talru W IWMPOKOJIMCTBEHHBIX JIECOB, GOPMUPOBaHHE
30Hbl TYHIpP, ¢ ONHOH CTOPOHBI, U OKOHYaTeNbHYIO
MOTEPIO MPUPOAHBIX KJIHIOHEBbIX BUAOB NaCTOMILHBIX
3KOCHCTEM, C APYroH, MOXHO pacCMaTpHBaTh Kak
TpeTuil war K (OpMHUPOBAHHIO COBPEMEHHOH 30-
HaJIbHOCTH.

3akaw4yenue

Hcnone3oranue mnpeAcTaBleHHH O KIOUYEBBIX
BHAAX MO3BONSET NPEIOKHUTD OJHH H3 BO3MOXKHBIX
cueHapueB pa3BUTHA OHOreOUEHOTHYECKOrO MOKpo-
Ba Boctounoi EBponbl ¢ koHUa MUIEHCTOLEHA OO
coBpeMeHHOCTH. B Hauane aHanu3upyemoro rnepuo-
na cpenonpeobpasyiolias AeaTe/lbHOCTb Hanbonee
MOLIHBIX KJIIOUEBLIX BHJOB OINpeEAeNnsAia Makpo- W
MeramacwTabHyl0 reTEpOreHHOCTb cpeabl. JTa
6HONOrHYECKH OOYCIOBIEHHAS IeTEPOreHHOCTb HU-
BEJIMpOBAla KIMMATHYECKYIO F€TEPOreHHOCTh TEp-
putopun Bocrounoii Esponsl W ompenensia BO3-
MOXXHOCTb OJIHOBPEMEHHOIO YCTOHYMBOIO COCYLIE-
CTBOBaHMA (TPAaKTUYECKH HA BCEM €€ MPOTSIKEHHH)
BHJIOB Pa3HOM 3KOJOrUH, GOPMHUPYH H MOAAEPHKUBAS
TeM caMbiM CMelLaHHbIi Xapakrep ¢aopsl ¥ dayHsl.
B cBsA3M ¢ 3THM 4eTKO BbIpa’keHHasl MPHUPOAHAas 30-
HanbHOCTh B KOHLE TIEHCTOLEHAa W B JIPEBHEM ro-
noueHe orcyrcTBoBana. Ilocse yHHUTOXEHHS Hau-
Gonee KpynHbIX ¢uTOodarop Me30- U MakporeTepo-
rEHHOCTh Cpelbl MOJAEPXKHBAIACh OCTABLUMMHMCSH
K/IIOUEBBIMM BuaaMu. B pesynbpTare, CMEUIaHHOCTb
dayHbl U Gnopbl, ONMCaHHas A TUIEHCTOLEHA M
npesxero ronouena ([uponauuko, 1954; ®nepos u
ap., 1955; Kysemuna, 1971; I'puuyk, 1989 u MmH.
Ap.), COXpaHsach B TOW WIM MHOH Mepe Ha Gonb-
e yactd BocrouHoit EBponbl 10 no3aHero rosuo-
LieHa BIJIIOUUTENBHO. :

dopMHpOBaHHE COBPEMEHHOH 30HAJIBHOCTH pac-
CMaTpMBaeTCs HaMH Kak MOCTENEHHBIH npouecc oc-
NaBGneHus posii NMPUPOAHbBIX KIKYEBbIX BUJIOB H 3a-
MEHbl €€ aHTPOTOreHHbIMH BO3JEHCTBUAMH, CHava-
5a B Me30-, 3aTeM B Makpomacuitabe. IlpeanoxxeH-
HbIIl ClieHapul PEKOHCTPYKUMH HCKTIoHaeT 60ib-
Wy MOOGHJILHOCTL MPHPOAHBIX 30H B rOJIOLEHE H
paHee, YTO XOPOUIO corjacyeTca ¢ 6HOnoru4ecku
06ycsI0BNEHHBIMU MEUIEHHBIMH TEMIIAMH paccelie-
HUS pacTeHHI U psla XKHUBOTHBIX.

B xone $bopMHPOBaHHS COBPEMEHHOH 30HAJIBHOCTH
apeanb! KIIOHYEBbIX BHOB PacTeHHi ¢ KOHLA [UIEHCTO-
UEHa [I0 MO3/AHEro rofoleHa OCTaBATHCH MPAKTHUECKH
HeusMeHHbIMU. CyLIECTBEHHbIE W3MEHEHMs apeasioB
9THX BHIOB AATHPYIOTCA YK€ HCTOPHYECKMM Bpeme-
HeMm. Bumecre ¢ Tém, ucyesHoBenue Haubosee KpyHbIX
KJIFOUYEBbLIX BU/IOB XKMBOTHBIX U CYLIIECTBEHHbIE Mpeol-
pa3oBaHMs apeaioB ApPYrHX BHIOB >KHMBOTHBIX OTMe-
YEHbI Ha MPOTSHKEHHH BCErO roloLeHa. JTH pasnuyus



B CynbOe KOUYeBbIX BHAOB PACTEHHil M JKMBOTHBIX B
3HAYMTENBHOM CTENEHH ONPEAENHIH MOTEHUHAILHO
ecHOH XapakTep Gonbluelt HacTh Tepputopun Boc-
TOUHOH EBponb v B HacTosLIee Bpems.
OkoHuatenbHoe odopmienue COBPEMEHHO# 30-
HaJIbLHOCTH MOXHO JNaTUPOBaTb OJHMM-IABYMS [1O-
CICAHUMH  ThicayeneTHaMHU. [loapobublit ananus
TMO3/IHCIOJIOLCHOBLIX TpeoOpa3oBanuii BoctouHoii

Esponel — otnensHas wupokas 3apnaua, mns pelue-
HUS KOTOPOH, MOMHMMO MaNeOHTONOHYECKHX H ap-
XEONOrHYECKUX [aHHbIX, HEOOXOMAMMO HCHONb2O-
BaTh UCTOPHYECKHE HCTOUYHHMKH.

Hccnenosanus nposeseHbl Npu yacTHYHOM nog-
aepxke rpanros [HTII «buopasnoo6paszuen PODOU
Ne98-04-48846, No98-04-48329.
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Modern biogeographical zones of East Europe as a result of transformation
of the late Pleistocene key species complex
O.V.Smirnova*, V.N.Kalyakin**, S.A.Turubanova***, M.V.Bobrovsky***,
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117418, Moscow, Novoscheremushkinskaja 69,
smirnova@cepl.rssi.ru
**MGU, Geographical faculty, Department of Biogeography,
119899, Moscow, Vorob’evy Gory, Moscow State university,
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142292, Pushchino, Moscow Region, st. Nauki 3
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The concept of key species was used for analysis of ecosystem structure and development of natural zones of East-
ern Europe from the terminal Pleistocene to the terminal Holocene. A large amount of paleontological and archeological
data was systematized with the used of a computer database including 2921 records on plants from 370 sites and 2999
on animals from 870 sites. The maps for 22 key species ranges and their groups were produced by GIS technology in
the ArcView system. The structure of the main ecosystem of Eastern Europe was reconstructed for four periods: the

terminal Pleistocene and Early, Middle and Late Holocene.

It is concluded that the modern biogeographic zones were formed in the Late Holocene as a result of human activi-

ties.
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