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B nepBOM coo6~emm paccMOTpeHbr ycJJoB11S1 np11po11Hoi1 cpe11br B BocTO'lHo-C11611pcKoi1 ApKT11Ke BO BpeMSI 
rno6aJJbHblX nOXOJJOAaH11i1 11 noTem1eH11i1 KJJl1MaTa 11 xpOHOJJOrHSI nepecTpOi1Kl1 3KOCl1CTeM Ha py6elKe nJJei1crn
u,eHa 11 roJJou,eHa. B 11aHHOM coo6~eH1111 paccMoTpeHa pOJJb ApKT11'leCKoro 6accei1Ha B np11po11Hoi1 cpe11e pemoHa 
B nJJei1crnu,eHe 11 roJJou,eHe. KarncTpo¢11qecKoe no TeMnaM 11 Macwrn6aM 3arnnJJeH11e weJJbQJa BHecJJo pewa10~11i1 
BKJJaA B npou,ecc pacna11a TYHAPOCTenHblX coo6~ecrn 11 n05!BJJeHHSI COBpeMeHHblX 3KOCl1CTeM 30HaJJbHOi1 TYHAPbl 
11 JJl1CTBeHHl14HOi1 Tai1m. lfaMeHeHl1SI KJJHMaTa 11 paCTl1TeJJbHOCTl1 B XOAe nJJei1crnu,eH-rQJJOU,eHOBOi1 nepecTpOi1Kl1 
AOJJlKHbI 6bIJ111 np11BecT11 K pe3KOMY yc11JJeH1110 JM11cc1111 MeTaHa B BbICOKHX w11pornx. C11eJJaHa nonbITKa 
conoCTaBl1Tb np11p0/1Hbie 113MeHeH11ll B BOCTO'lHO-C11611pCKOi1 ApKT11Ke c rJJo6aJJbHblMl1 KJJl1MaT11'leCKl1Ml1 co-
6bITl1llMl1, BOCCTaHaBJJl1BaeMblMl1 no KOJJOHKaM rpeHJJaHACKl1X JJeAHHKOB. 0CHOBHOi1 BbIBOA CTaTbl1 COCT011T B TOM, 
'lTO Heo6paTl1Mbli1 pacna11 TYHAPOCTenHOi1 6110Tbl 11 m6eJJb MaMOHTOBOi1 ¢ayHbl np01130IIIJJl1 B pe3yJJbTaTe 
CO'leTaHHSI rno6aJJbHblX 11 pemoHaJJbHblX co6h1T11i1, pa1111KaJJbHO 113MeHl1BIIIl1X np11po11y BOCTO'lHO-C11611pCKOi1 
ApKTl1Kl1 - per110Ha, 11rpaBIIIero B nJJei1crnu,eHe KJJ!O'leBylO pOJJb B noAAeplKaH1111 JTOi1 6110TbI. 

Jl;ieii.cmol{eH, Wl!Ol{eH, Ap1Cmu1Ca, Cu6upb, mpaHczpeccuR MOpR, U3MeHeHuR 1c;iuMama, MJ1e1conuma10~ue, 
C3blMUpaHue, 3MUCCUR MemaHa 

ENVIRONMENTAL -RESTRUCTURING AT THE PLEISTOCENE/HOLOCENE BOUNDARY 
IN THE EAST SIBERIAN ARCTIC AND ITS ROLE IN MAMMALIAN EXTINCTION AND 

ESTABLISHMENT OF MODERN ECOSYSTEMS (Communication 2) 

A. V. Sher 

Severtsov Institute of Ecology and Evolution, Russian Academy of Sciences, 117071, Moscow, Leninsky Pr., 33, Russia 

In the first communication, environmental conditions in the East Siberian Arctic during the global cold and 
warm climatic stages, as well as the chronology of the ecosystem restructuring around the Pleistocene/Holocene 
boundary were considered. In this paper, the influence of the Arctic Ocean on the environment of this region during 
the Pleistocene and Holocene is analyzed. Inundation of the shelf, catastrophic in its rate and scale, made an 
important contribution to the disintegration of the tundra-steppe communities and the development of modern zonal 
tundra and larch taiga. The changes in climate and vegetation during the Pleistocene/Holocene resconstruction had 
to result in a drastic increase of methane emission in high latitudes. Correlation of the environmental changes in 
the East Siberian Arctic with the global climatic changes recorded in the Greenland ice cores has been attempted. 
The main conclusion from this paper is that the irreversible destruction of the tundra-steppe biome and the demise 
of mammoth fauna resulted from a certain combination of global and regional events, which have radically changed the 
environment in the East Siberian Arctic - the region that had played the key role in the existence of that biome. 

Pleistocene, Holocene, Arctic Siberia, sea transgression, climatic change, mammals, extinction, methane 
emission 

B rrepBo:H qacTH 3TOH CTaThH [lllep, 1997] MhI 

KpaTKO paCCMOTpeJIH OCHOBHhie oco6eHHOCTH rrpH

PO.U:HOH o6cTaHOBKH BocT01IHO-CH6HpcKo:H ApKTHKH 

BO BpeM51 IIJieHCTOU:eHOBbIX IIOXOJIO.U:aHHH H IIOTerr

JieHHH KJIHMaTa. P51.n: .n;aHHhIX yKa3hrnaeT Ha TO, 'ITO 

B 3IIOXH rno6aJihHbIX IIOTerrJieHHH (Me)f(Jie.U:HH

KOBH:H) rrpHpo.n;Hhle ycJIOBH51 B 3TOM pemoHe 

OTJIH'IaJIHCb OT ronou:eHOBhIX, H JiaH.n:ma¢ThI 6hIJIH 

6onee CXO.U:Hbl c TYH.U:POCTeIIHblMH, 'IeM c COBpeMeH

HOH TYH.n:poti: HJIH Tati:roti:. 3To o6h51CH51eT rrpeeMCT

BeHHOCTh B pa3BHTHH TyH.n;pocTerrHoti: 6HOThI B xo.n:e 

KJIHMaTH'IeCKHX H3MeHeHHH. Ilpe.n:rroJiaraeTC51, 'ITO 

HMeHHO 3TH perHOHbl o6ecrre1IHBaJIH Bbl)f(HBaHHe 

TyH.n;pocTeIIHhIX coo6ru;ecTB H MaMOHTOBOH ¢ayHhI 

!Cl A. B. Illep, 1997 
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A.B. IIIEP 

so speM51 Me)I<Jie}:IHHKOBHH. Heo6paTHMOe pa3py

rneHHe 3THX coo6rn;ecTB H BbIMHpaHHe MaMOHTOB H 

nx cnyTHHKOB npoH30IIIJIO JIHIIIn Tor.r1a, Kor.r1a Boc

TO"l!Ho-Cn6npcKa51 ApKTHKa no.r1seprJiacn pa.r1nKaJin

HOH npnpOAHOH nepecTpoifKe Ha py6e)[(e nJieifcTO

u:eHa H roJIOU:eHa. PaccMOTpeHHe xpoHOJIOrHH 

npOHCXO,r:\HBIIIHX B 3TO speM51 H3MeHeHHH n03BOJI51eT 

npe.r1noJIO)[(HTb, "l!TO HallaJIO nepecTpOHKH CJie}:IOBa

JIO o6nilIHOMY ,,Me)[(JieAHHKOBoMy" cu:eHapmo. Kpn

TH"lleCKHe (Heo6paTHMnie) H3MeHeHH51 6nIJIH CB513a

Hbl co CJie.r1y10rn;HM, He60JibIIIHM no npO,r:\OJI)[(HTeJib

HOCTH, 3TanoM aKTHBH3aU:HH TepMOKapcTa H CMeHbl 

pacTHTeJib HbIX coo6rn;ecTB. B .r1aHHOM (3aKJIIOtIH

TeJinHOM) coo6rn;eHHH Mbl paCCMOTpHM, KaKylO pOJib 

B npnpOAHOH nepecTpoifKe BocTOtIHo-Cn6npcKoH 

ApKTHKH nrpaJIH oco6eHHOCTH HCTOpHH ApKTHtiec

Koro 6acceifHa, a TaK)[(e nonnITaeMC51 conocTaBHTb 

perHOHaJibHbie npHpO}:IHbie co6nITH51 c H3MeHeHH51MH 

6oJiee IIIHpOKOro MaCIIITa6a, npoHCXO}:IHBIIIHMH Ha 

py6e)[(e nJieifCTou:eHa H roJiou:eHa. 

IIO,n:'hEM YPOBH51 MOP51 B APKTIIKE II 
IIEPECTPOHKA OKPY)l(AIOIII.Efi CPE,n:bl 

CospeMeHHoe BJIH51HHe CesepHoro Jie.r1osnToro 

oKeaHa Ha npn6pe)[(Hbie paHOHbI cesepHoH Cn6npH 

TPYAHO nepeou:eHHTb. B JieTHee speM51 orpoMHa51 

Macca OTKpbITOH XOJIO}:IHOH BO}:lbl CJIY)[(HT OCHOBHbIM 

reHepaTOpOM HH3KHX TeMnepaTyp H BbICOKOH BJia)[(

HOCTH. MeTeo.r1aHHbie yKa3bIBaIOT Ha OtieHh 6n1cTpoe 

B03pacTaHHe KOHTHHeHTaJinHOCTH BrJiy6n MaTepHKa 

[Ky31te~oea, 1978 ]; HanpHMep, JieTHHe TeMnepaTy

pbI B03pacTalOT K 10ry 3HalIHTeJibHO pe3lle, tieM 

MO)[(HO 6nIJIO 6nI O)[(H}:laTn, TOJibKO 3a C"l!eT IIIHpOT

HOro rpa.r1neHTa. I1pe.r1cTaBJI5IeTc5I, tITO caMo cyrn;e

CTBOBaHHe COBpeMeHHOH 30HaJibHOH TYHAPbI c ee 

xapaKTepHbIM KJIHMaTOM H paCTHTeJibHOCTblO o6yc

JIOBJieHO He TOJibKO ee IIIHpOTHbIM, HO B OCHOBHOM 

,,npn6pe)[(HbIM" nOJIO)[(eHHeM, T.e. BJIH51HHeM xo

JIO}:IHOH BO,r:\HOH MaCCbl apKTH"l!eCKHX MopeH B 

JieTHHH nepno.r1. K 3TOMY sonpocy MbI ern;e sepHeM

C51 HH)[(e. 

Csoeo6pa3He CTpoeHH51 BOCTOtIHo-cn6npcKoro 

IIIeJibQJa OT"lleTJIHBO BH,r:\HO no 6aTHMeTpHlleCKHM 

Ka~TaM. Ero ocHOBHa51 tiaCTb npe.r1cTaBJI5IeT co6oif 

noJiory10 H BeCbMa MeJIKOBOAHYIO nJiaTQJOPMY c 

xopOIIIO Bbipa)[(eHHbIMH, HO HerJiy6oKHMH (15-25 M) 

noABOAHhIMH AOJIHHaMH. BHeIIIHHH Kpaif (6posKa) 

3TOH nJiaT¢opMbI Jie)[(HT Ha paCCT051HHH 300-600 KM 

OT cospeMeHHOH 6eperoBOH JIHHHH H Ha my6HHax 

nop51,r:\Ka 50-60 M. BpoBKa OTMetiaeT nepem6 OT 

IIJIOCKO-nOJIOrDH llaCTH K OTHOCHTeJibHO 6oJiee Kpy

TOMY CKJIOHY, nepeXO,r:\51IIl;eMy }:laJiee B MaTepHKO

BbIH CKJIOH. Taxoe CTpOeHHe BOCTO"l!HO-CH6HpCKOro 

rneJinQJa onpe.r1emreT oco6eHHOCTH ero KOHQJHry

pau:nn H }:IHHaMHKH B 3IIOXl1 perpeCCHH H TpaHCr

peCCHH, OTJIHtiaiorn;ne ero OT IIIeJinQJOB .r1pymx tiac

TeH ApKTHKH. PaccM0Tp11M 11x no.r1po6Hee. 

Bo speM51 rrocJie}:IHero oJie.r1eHeHH5I noHH)[(eHHe 

ypoBH51 Mnposoro oKeaHa }:IOCTHraJio npHMepHo 

100 M. Csoeo6pa3He BOCTO"l!Ho-CH6npcKoro rneJihQJa 

npOlIBJI51JIOCb B TOM, "l!TO }:la)[(e B}:IBOe MeHbIII351 

perpeCCH51 }:IOJI)[(Ha 6hIJia npHBO,r:\HTb K orpOMHOMY 

npnpocTy nJiorn;a.r1n cymn (p11c. 1, a) . Oco6eHHbIH 

HHTepec npe}:ICT3BJI51eT TO o6CT051TeJinCTBO, "l!TO Ha 

MHomx ytiaCTKax 3Toro meJinQJa (Hanp11Mep, see 

BocTotIHo-Cn6npcKoe Mope) 6eperosa51 JIHHH51 s 

JieAHliKOBhe (.r10 12 ThlC. JieT Ha3aA) Jie)[(aJia cesep

Hee cospeMeHHOH IO)[(HOH rpaHHU:bI naKOBbIX 

JibAOB*. BecnMa sepo51THO, lITO B 3noxn Jie}:IHHKOBhlX 

perpeccnif npn6pe)[(Hhie BO.r\hl soo6rn;e He BCKpbI

BaJIHCb JieTOM OTO Jlb}:la HJIH, BO BC51KOM CJiytiae, 

BCKpbIBaJIHCb Ha 3H3lIHTeJibHO MeHbIIIeH nJIOIIJ;3}:1H, 

lleM HbIHe (tieMy, sep051THO, cnoco6cTBOBaJIO H 

npe.r1noJiaraeMoe AJI51 3THX 3nox coKparn:eHHe petI

Horo CTOKa). fnnoTe3a 0 TOM, "l!TO B Jie}:IHHKOBYIO 

perpeCCHIO BOCTO"l!HO-CH6HpCKa51 meJinQJOBa51 cyma 

Henocpe}:ICTBeHHO rpaHHlIHJia co cnJIOIIIHblM noKpO

BOM naKOBbIX Jlb}:IOB H OTKpbITa51 nosepxHOCTb MOp51 

cso.r1nnacn K MHHHMYMY, BbICKa3nrnanach paHee 

[Dunaev et al., 1988], HO BhlTeKaiorn;ne H3 Hee 

naneoreorpa¢ntieCKHe cne.r1cTBH5I ou:eHeHnI cosep

meHHO He.r1ocTaTotIHO. HaM npe.r1cTaBJI5IeTc5I, tITO 

KaK OTCYTCTBHe CB060.r1HnIX B JieTHee BpeM51 OTO 

Jln}:la MopeH B BOCTO"l!HO-CH6HpCKOM ceKTOpe 

ApKTHKH, TaK H B03HHKHOBeHHe Hx s HatiaJie roJio

u:eHa HMeJIH orpoMHoe KJIHMaT006pa3y10rn:ee H 6no
JIOrHtiecKoe 3HalleHHe, conocTaBHMOe no M3CIIITa6y 

c rno6aJibHbIMH KJIHMaTH"l!eCKHMH H3MeHeHH51MH B 

3TOT nepno.r1. B cosoKynHOCTH c QJH3HtieCKHM 

npHpOCTOM MaCCbI cymH BO BpeM51 perpeCCHH, 

OTCYTCTBHe OTKpbITOro MOpCKOro 6acceifHa 3H3lIH

TeJihHO ycHJiliBaJio H 6e3 Toro BbICOKYIO KOHTHHeH

TaJibHOCTb nJieHCTOU:eHOBOro KJiliMaTa perHOHa. 3Ta 

CHTyaU:H51 }:IOJI)[(Ha 6hIJI3 cnoco6cTBOBaTb yc

TOH"l!HBOCTH aHTHU:HKJIOHaJibHOro pe)[(HMa B 3TOM 

ceKTOpe ApKTHKH, orrpe}:leJieHHOMY noshlmeHHIO 

Hcnap51eMOCTl1 H JieTHHX TeMnepaTyp, T. e. TeM 

ycJIOBH51M, KOTopn1e 6JiaronpH51TCTBOBaJIH noMep

)[(aH1110 TYHApocTenHOH 6HOTbI H npen51TCTBOBaJIH 

B03HHKHOBeHHIO 30H3JihHOH TYH.r\pb1. 

ITpoTHBOnOJIO)[(HbIH 3QJQJeKT AOJI)[(eH 6nrn npo-

51BJI51TbC51 npn TpaHcrpeccHH MOp51. Bnaro.r1ap51 nono

)[(eHHIO 6pOBKH IIIeJibQJa Ha M3JibIX rny6HH3X, 

o6rn;enJiaHeTapHblll IIO}:l'beM ypOBH51 M Op51 }:IOJiroe 

speM51 cKa3nIBaJic51 Ha pernoHaJihHOH naJieoreor

pa¢ntieCKOH CHTyau:HH BeChMa He3H3tIHTeJibHO. 3a

TO c onpe}:leJieHHOro MOMeHTa, noCJie BbIXO}:la MOp51 

* IlOJIOJKeHHe rpaHHU,bl MHOl'OJieTHHX naKOBbIX Jlb):\OB onpei:1em1eTCll pa3HOo6pa3HblMH cpaKTOpaMH , BKJI!Oqasi L\HPKYJillLl,HIO BO):\ 

B OKeaHe, peqHOM CTOK H T. ):\., HO KJIHMaT 3aHHMaeT cpe):IH HHX He n o cJie):IHee MeCTo; n03TOMY o6bil!HO npe.:tnonaraeTCll, l!TO B 

XOJIO/:IHYIO Jie):IHHKOBYIO :inoxy MHOl'OJieTHHe naKOBble Jlb):\bl 3aHHMaJIH, n o Kpa~rnei1 Mepe, He MeHblllYJO n JIOUJ.ai:u,, qe~ B coepeMeHHYIO 

(,,MeJKJie):\HHKOByJO") . 
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IJPHPO!{HA5l IIEPECTPOHKA B BOCTO<fHO-CHBHPCKOH APKTHKE 

100KM ,_____, wmmm1 1 

E3]3 

~4 

Pttc. 1. Pacnpe,1J.eJiett11e MOPR 11 cyurn s cesepo-socT011ttoii C11611p11 (a) 11 B Mope JiameBhIX (6-8) B 

xottu,e nneiicTou,etta 11 tta11aJie ronou,etta. a - no A.B. lliepy (1976); 6-8 - no A.H. <I>apTbillleBy 

(1993), c H3MeHeHHRMH. 

a - OKOJIO 15000 JieT Ha3a,ll (ypoeeHb MOPS! -50 M); paMKa llOKa3hIBaeT llOJIO)l(em1e KapT 6-il; 6 - OKOJIO 11500 JieT Ha3a,ll (-40 -
-45 M); /3 - OKOJIO 9000 JieT Ha3a,ll (-30 - -35); z - 8000-9000 JieT Ha3a,ll (-20 - -25 M); ii - OKOJIO 7000 JieT Ha3a,ll (-10 -
-15 M) . J - coepeMeHHaSI cywa; 2 - ocyweHHb1e yqacTKH wenhcj:Ja; 3 - Mope c coepeMeHHOH 11306aTOi1 100 M; 4 - eHeWHSISI 
rpaH111.1a wenhcj:Ja (cxeMaT11311poeaHa no 113o6aTe 200 M). 

Ha yposeHb nJIOCKOro IIIeJihcPa, CKOpOCTb CMern;eHH5I 

6eperoBOH JIHH.IUi K rory pe3KO B03pOCJia. 3a KO

pOTKHH npoMe:>KyTOK speMeHH 3TOT npoIJ,ecc, CKJia

,U:bIBa5ICb c ,u:pyrHMH cl>aKTopaMH (o6rn;ee IlOBbIIIIeHHe 

TeMnepaTyph1, so3pacTaHHe pe1rnoro cToKa), ,u:oJI

:>KeH 6bIJI npHBeCTH K CTpeMHTeJibHOMy 

pacmHpeHHIO aKBaTOpHH, cso6o,u:HOH OTO Jlb,U:a B 

JieTHHe MeC5IIJ,hl. Il05IBJieHHe o6mHpHOH XOJIO,U:HOH 

BO,U:HOH MaCCbl KOpeHHblM o6pa30M H3MeHHJIO 

HaH60Jiee Ba:>KHble xapaKTepHCTHKH JieTHero KJIH-

MaTa perHOHa, B 11aCTHOCTH, CHH:>Ka5I TeMnepaTypbl 

H yseJIH'IHBaR KOJI.1111ecTBO oca,u:KOB. KJIHMaT cTa

HOBHJIC.11 see 6oJiee cxo,u:eH c COBpeMeHHbIM KJIHMa

TOM npH6pe:>KHOH TYH,U:pbI no napaMeTpaM sere

TaIJ,HOHHoro rrep.110,u:a. Hap.11,u:y c ycHJieHHeM JieTHeli 

o6Jia'IHOCTH 3TO ,U:OJI:>KHO 6hIJIO rrpHBeCTH K pe3KOMY 

rra,u:eHHIO HCrrap5IeMOCTH, yMeHbIIIeHHIO a3pall,HH 

rro11s , 3a60Jia11HBaHHIO. Bo3HHKaJIH ycJios.11.11 MaJio 

6JiaronpH.11THbie ,U:JI5I KcepOcPHTHblX TpaB.llHHCTblX 

acCOIJ,HaIJ,HH, H, HarrpOTHB, cnoco6cTBOBaBIIIHe 3KC-

5 



A. B . llIEP 

naHCMM OJIMI'OTPOcPHblX MXOB M KYCTapHMlJ:KOB. 

C;::i:Bttr KOHKypeHTHhIX ycJioBMH B noJih3Y nocJie.U:HMX 

HeM36e:II<HO npMBO.U:MJI K COKpaIIJeHMIO MOIIJHOCTM 

CJI051 ce30HHOI'O OTTaMBaHM51, nO.U:T51I'MBaHMIO BO.U:O

ynopa Mep3JibIX nopo.n: K noBepXHOCTM, lJ:TO B COBO

KynHOCTM peaJIM30BbIBaJIOCb B n051BJieHMM BeCbMa 

ycTotttJ:MBOH HOBoli 3KOCMCTeMhI. 

TaKMM o6pa3oM, noCJieJie.U:HMKOBoe no.n:HSITMe 

ypOBH51 MOp51 caMO no ce6e .U:OJI)J(HO 6hIJIO OKa3aTb 

orpOMHOe BJIM51HMe Ha pemoHaJibHbIH KJIMMaT If 

pacTMTeJibHOCTh. Mo)J(HO npe.n:noJIO)J(MTh, qTo TpaH

crpeccMSI apKTMqecKoro MOp51 M cMeIIJeHMe 6epero

Bo:if JIMHMM K rory no cpaBHeHMIO c nJieHCTOil,eHOBOH 

6hIJia OCHOBHbIM ¢aKTOpOM ¢opMMpOBaHM51 ,,30-

HaJibHOH" TYH.U:PhI, .n:ocTaToqHo MOIIJHbIM, qT06h1 

o6ecneqMTh pa3BMTMe npnpo.n:Ho:if o6cTaHOBKM no 

3TOMY Cil,eHapMIO B npn6pe)J(HOH 30He .n:a)J(e 6e3 

yqacTM51 I'Jio6aJibHOI'O M3MeHeHM51 KJIMMaTMqecKMX 

<PaKTopoB. Ho noSIBJieHMe o6nmpHbIX meJibcPOBhIX 

Mope:if B BocTOtJ:Ho-Cn6ttpcKoli ApKTMKe He MOrJio 

He CKa3aTbC51 M Ha 6oJiee MaCmTa6HbIX KJIMMa

TMlJ:eCKMX npoil,eccax, cnoco6cTBY51 M3MeHemrro pe

rnoHaJihHOH IJ.MPKYJI51Il,MM JI CHM:>KeHMIO KOHTJIHe

HTaJibHOCTM KJIMMaTa .n:a)J(e 3a npe.n:eJiaMM 3TOH 

nptt6pe)J(HOH 30HhI. B coBoKynHOCTJI c I'Jlo6aJihHhIMM 

¢aKTOpaMM, 3TO BbI3BaJio CXO.U:HhlH C.U:BMI' B KOHKy

peHil,MM TpaBSIHJICThIX M KYCTapHnqKoBo-MoxoBbIX 

coo6IIJeCTB If B 6oJiee I'Jiy6oKMX qaCT51X MaTepMKa. 

ITpaKTMqecKM e.n:MHCTBeHHOH .n:peBeCHo:if nopo.u:o:if, 

cnoco6HOH cyIIJeCTBOBaTb B HOBOH Mep3JIOTHO-reo-

6oTaHMlJ:eCKOH o6cTaHOBKe, Ha ceBepo-BOCTOKe CJ:i-

6ttpH OKa3aJiaCb .u:aypcKa51 JIMCTBeHHMil,a. 

.Il,JISI npoBepKH 3TOro CIJ.eHapH51 HY)J(Ha xopomo 

.n:aTttpoBaHHaSI KPMBaSI 3BCTaTttqecKoro no.n:HSITMSI 

ypoBHSI MOp51 .U:JISI 3Toro pemoHa. ITonhITKa 

nocTpOHTb TaKyIO KpMBYIO .U:JI51 MOp51 JianTeBbIX 

[<!Japmbtiuee, 1993] OCHOBaHa Ha .n:aHHbIX, nOJIHOTa 

If TOqHOCTb .n:aTHpOBaHJl51 KOTOpblX .n:aJieKM OT )J(eJia

eMbIX. TeM He MeHee oHa npe.n:cTaBJISieT 6oJihmo:if 

MHTepec, T.K. noKa3hIBaeT, qTo .n:o 10 ThlC. JieT Ha3a.U: 

nO.U:H51TMe ypoBH51 MOp51 MMeJIO, CKopee BCero, BeCb

Ma orpaHnqeHHOe BJimrntte Ha cymy (pttc. 1,6) . 
3aTO n03.U:Hee TpaHcrpeCCM51 npOMCXO.U:MJia CTOJib 

CTpeMMTeJibHO, qTo .n:aHHbie 0 B03pacTe 3aTOnJieH

HbIX 6eperoBbIX JIMHJIH CTaHOB51TC51 nponrnopeqlf

BbIMM (pttc. 1, a). K 8 ThIC. JieT Ha3a.n: Bo.n:a 3aHMMaJia 

60JiblliYIO qacTb COBpeMeHHOH aKBaTOpHH MOp51 

JianTeBbIX (pHC. 1,z)' a K 7 TbIC. JieT Ha3a.U: 6epero

Ba51 JIMHM51 JIMllib HeMHOI'O OTJilfqaJiaCb OT COBpeMeH

HOH (pnc. l,a). TaKJIM o6pa3oM, 3a KaKne-To 2-3 
TbIC. JieT Mope He TOJibKO nOI'JIOTMJIO noqTlf 

MMJIJIMOH KBa.n:paTHbIX KMJIOMeTpOB cymM (KOTOpa51, 

cy.n:51 no BCeMy' 6hIJia HenJIOXMM nacT6MIIJeM .U:JI51 

nJieHCTOil,eHOBhlX TpaB051.U:HbIX)' HO M BBeJIO B 

.n:eliCTBMe MOIIJHbIH HOBblH KJIMMaTMlJ:eCKMH <PaKTOp, 

KOTOpbIH onpe.n:eJieHHO He cnoco6cTBOBaJI coxpa

HeHMIO Tytt.n:pocTenHo:if 6ttoThI. 

Bo3HMKaeT ecTecTBeHHhlli Bonpoc: oKa3hrnaJIM 

JIM 6oJiee paHHMe TpaHcrpeccMM ApKTnqecKoro 6ac-
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celiHa CTOJib :>Ke cepbe3HOe B03.U:eHCTBMe Ha KJIMMaT 

M npJ1po.n:y .n:aHHOro pernoHa? K CO)J(aJieHMIO, o 

6oJiee paHHMX noBb1meHM5IX y poBHSI MOp51 B BocTotJ:

Ho-Cn6npcKoH: ApKTMKe HaM M3BeCTHO HaMHoro 

MeHhme, tJ:eM o paHHeroJIOIJ.eHOBOM. Mo)J(HO TOJihKO 

OTMeTJITb, qTo cy;::i:51 no BeCbMa orpaHMlleHHOMY 

pacnpocTpaHeHMIO MOpCKMX OTJIO:>KeHMH, 3TOT ceK

TOP ApKTMKJI MCnhIThrnaJI, no-BM.U:MMOMy, 3Haqn

TeJihHO MeHee o6mMpHbie MOpCKMe TpaHcrpeCCMM, 

tJ:eM .u:pyme ee palioHhI (K 3ana.n:y OT 110° B • .n:. JI B 

paiioHe EepnHroBa npoJIMBa). Y cTaHOBJieHhI JIMmh 

pe.U:KJle BbIXO.U:bl MOpCKMX OTJIO)J(eHMH B.U:OJib COBpe

MeHHOI'O no6epe)J(h51 BOCTOqHo:if ApKTMKM M Ha 

OCTpOBax meJibcPa [AJZeKceee, 1989; MaKeee u ap., 
1989; PeiueHU5l .. . , 1987] . .II,a)J(e Ha ocTpoBax 3TM 

oca.n:KM qacTO MMeIOT npJl3HaKM npn6pe)J(HOI'O (Jia

ryHHOI'O MJIM .n:eJibTOBOI'O) ¢opMHpOBaHM51 M 3aJiera

IOT Ha HeBbICOKMX I'MnCOMeTpMqecKMX ypoBH51X (8-
15 M)' lJ:TO CBM.U:eTeJibCTByeT 0 He6oJiblliOM no.n:

H51TMM ypOBH51 MOp51 • .Il,OCTOBepHbie OTJIO)J(eHM51 Kap

I'MHCKOH TpaHcrpeCCMM B perMOHe B006IIJe He M3Be

CTHbI; 6oJibilla51 qaCTb BbIXO.U:OB MOPCKMX oca.n:KOB 

YCJIOBHO OTHOCJITC51 K Ka3aHil,eBCKOMY BpeMeHJI, HO 

OHM MoryT MMeTh M 6oJiee .n:peBHMli B03pacT. Orpa

HMtJ:eHHOCTb TpaHcrpeCCJIH B BOCToqHo-cM6MpCKOM 

ceKTope ApKTMKM no.n:MeqeHa .n:aBHO M npe.n:noJio

)J(MTeJihHO o6h51CH51JiaCb ero TeKTOHMlJ:eCKMM pe)J(M

MOM, oTJIMtJ:HhIM OT 3ana.n:Ho:if ApKTMKM M lJyKOTKJI 

[Cy3aaJZbCICUU, 1971 ]. 
EOJibillMHCTBO MCCJie.U:OBaTeJieH OTMe'JaeT npe

o6Jia.n:aHMe KOHTMHeHTaJibHOI'O oca.n:KOHaKOnJieHM51 

Ha ocTpoBax HoBocJ16npcKoro apxttneJiara B nJieii

CTOIJ.eHe, B 'laCTHOCTM, mHpOKOe pacnpocTpaHeHMe 

no3;::i:HenJieHCTOil,eHOBhlX CMHKpMOI'eHHblX OTJIO)J(e

HMH ,,Jie.n:oBoro KOMnJieKca". HecoMHeHHo, 'ITO .n:o 

nocJieJie.U:HMKOBOH TpaHcrpecCMM 3TM OTJIO)J(eHM51 

6hIJIJI pacnpoCTpaHeHhI eIIJe mnpe M, BepoSITHO, 

noKphlBaJIJI 6oJihmyro 'laCTh meJib¢a. EJiaro.n:apSI 

MCKJIIO'IMTeJibHO BbICOKOH Jlb.U:MCTOCTM, 3TM oca.r:i;KM 

.U:OJI:>KHbl 6blJIM JieI'KO pa3pymaTbC51 MOpCKOH JI Tep

MHqeCKOH a6pa3neii. TeM He MeHee Mx o6mttpHhie 

TeJia coxpaHSIJIJICh Ha meJihcPe BnJIOTh .n:o roJioIJ.eHo

Boii TpaHcrpeccttM; HeKOTOpb1e oCTpoBa YHM'ITO)J(e

HbI B MCTOpMqecKoe BpeM51. B npe.n:eJiax COBpeMeH

HOH cyum coxpaHMJIMCh M 6oJiee .u:peBHMe MaccMBhI 

OTJIO)J(eHMH ,,Jie.U:OBOI'O KOMnJieKca"' ¢opMMpOBami:e 

KOTOphlx, KaK M3BeCTHO, HatJ:aJIOCb eIQe B cpe.n:HeM 

nJieHCTOil,eHe, a B03M0)J(H0 M paHee [KanJZUfia U ap., 
1980; PeiueHu5/. ... 1987]. YcTaHOBJieHMe npncyT

CTBMSI .u:peBHMX (.n:on03;::i:HenJieHCTOil,eHOBbIX) Jlb.U:MC

TblX CMHKpMOI'eHHbIX OTJIO)J(eHMH Ha OCTpOBax 3a

CTaBMT eIIJe 6oJiee KPMTM'leCKM Oil,eHMBaTb MaCmTa-

6bI 3aTOnJieHM51 meJihcPa B Ka3aHil,eBCKOe BpeM51. 

TaKMM o6pa3oM, ecTh ocHoBaHMSI .n:yMaTh, 'ITO, 

no KpaiiHeii Mepe, BO BTOpoii noJIOBMHe nJieHCTOil,e

Ha MOpCKMe TpaHcrpeccMM Ha ceBepe BocTOtJ:HOH 

Ctt6ttpM pacnpocTpaHSIJIMCb MeHee mttpoKo, tJ:eM 

nocJieJie.U:HJIKOBaSI; HeKOTOpbie MOI'JIM CBO.U:MTbC51 

JIMmb K npnycTheBhIM MHrpeccttSIM B.U:OJih KpynHhIX 

peK. 
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BbIJIA JIM YHMKAJibHOCTb rOJIO:UEHA 
PErMOHAJibHOM MJIM rJIOBAJibHOH? 

On.Ho H3 caMhIX ceHcau;ttoHHhIX OTKpbITHH noc

Jien,HHX JieT - 3TO n,oKa3aTeJihCTBO yHHKaJihHOH 

CTa6HJibHOCTH roJIOI.1,eHOBOro KJIHMaTa no cpaBHe

HHIO c nJieHCTOI.l,eHOBbIM, Bbl51BJieHHOe B n,eTaJibHbIX 

JieTonHC51X KOJIOHOK rpeHJiaHn,CKHX Jiell,HHKOB. LI.Be 

CKBa)KHHhI - GRIP [Dansgaard et al., 1993] H 

GISP2 [Grootes et al., 1993], npo6ypeHHbie Ha 

BepIIIHHe rpeHJiaHn,CKOro KynOJia n.o rJiy6HHbI 3 KM, 

noK a3aJIH HCKJIIOlJHTeJibHO BbICOKYIO H3MeHlJMBOCTb 

KJIMMaTa nocJien,Hero Jien,HHKOBb51. Cyn,51 no con,ep

A<.aHHIO H30TOna KHCJIOpon.a 180, TeMnepaTypa Ha 

IlOBepxHOCTH Jiell,HHKa MeHSIJiaCb Ha 6-8° 3a He

CK OJibKO coT JieT, a HHorn.a H 6hlcTpee. CTOJih )Ke 

p e3KO MeH51JIHCb H n,pyrHe (KOCBeHHbie) noKa3aTeJIH 

KJIBMaTa. Ha npoTSI)KeHHH roJiou;eHa 3TH noKa3a

TeJIB nOlJTH He MeH51IOTC51 H xapaKTep HX KpHBbIX B 

r o JIOI.1,eHOBOH lJaCTH npoqrnne:H npaKTHlJeCKH He 

HMeeT aHaJioroB B nJieHCTOI.1,eHOBOH. 

CKBa)KHHa GRIP oTpa3HJia TaK)Ke 3HalJHTeJib

Hhie KOJie6aHHY KJIHMaTa BO BpeM51 nocJie}:IHero 

3eMCKoro) Me)KJie}:IHHKOBb51 (HeCKOJibKO 3nH30}:10B 

pe3KOro noXOJIO}:laHH51)' lJTO c6JIH)KaJio xapaKTep 

3eMCKHX KpHBbIX c Jie}:IHHKOBbIMH H B em;e 6oJihIIIeH 

CTeneHH nO}:llJepKHBaJIO YHHKaJibHbIH xapaKTep MO

H OTOHHbIX KpHBhIX roJiou;eHa. HecTa6HJihHhIH xa

paKTep 3eMCKHX KpHBbIX, O}:IHaKO, He l{aIIIeJI OTpa

:lKemi5I B pa3pe3e CKBa)KHHhI GISP2 H B n,oHHhIX 

ocan,Kax ceBepHoli ATJiaHTHKH, H 6hmo BhICKa3aHo 

rrp ei:1nOJIO:>KeHHe, lJTO KOJie6aHH51 B 3eMCKOH lJaCTH 

K OJIOHKH GRIP OTpa)KaIOT He KJIMMaTHlleCKHH CHr

R aJI, a i:1e¢opMaI.1,HH CJIOeB JihAa [Zahn, 1994 ]. 
Tio3n,Re e 6bIJIO noKa3aHO, lJTO 0 6oJihIIIeH KJIH

M 3THlJeCKOH HeCTa6HJibHOCTH nocJie}:IHero Mex<Jie}:l

HHKOBb51 no cpaBHeHHIO c roJIOI.1,eHOM CBH}:leTeJibCT

BYIOT naJIHHOJIOrHlJeCKHe n,aHHble no KOHTHHeH

TaJibHbIM ocai:1KaM <DpaHI.1,HH [Thouveny et al., 
1994], repMaHHH [Field et al. , 1994 ]; HaKOHeI.1,, 

pe3KHe nOXOJIO}:laHH51 3eMCKOro KJIHMaTa Bbl51BJieHbI 

B ocai:1Kax IIIeJih¢a ceBepo-3anan,Holi EBponhI 

[Seidenkrantz et al., 1995 ]. 
KaK OTMellaIOT MHorne aBTOpbI, PSIA oco6eHHO

cTeli JieTOIIHCH rpeHJiaH}:ICKOro Jie}:IHHKa MO)KeT OT

pa:>KaTb perHOHaJibHble qepTbI I.1,HPKYJI51I.l,HH 

MopCKHx BOA B ceBepHo:H ATJiaHTHKe, JieAOBOH pa3-

rpy3KH a:Hc6eproB, pe)KHMa Jien,HHKa H T.n. B qacT

HOCTH, O}:IHOH H3 HeO)KH}:laHHbIX oco6eHHOCTe:H 

51BJI51eTC51 OTCYTCTBHe B rpeHJiaHn,CKHX KOJIOHKaX 

CJiell,OB paHHeroJIOI.1,eHOBOro OnTHMyMa, xopOIIIO }:10-

KyMeHTHpoBaHHOro no Bce:H ceBepHoli EBporre. 0T

MellaeTc51, O}:IHaKO, lJTO no pa3JIHlJHbIM }:laHHbIM 3TO 

noTenJieHHe He HOCHJIO xapaKTep TaKoro pe3KOro 

nHKa, KaKHe B 6oJibIIIOM lJHCJie OTMelJaIOTC51 Ha 

nJieHCTOI.1,eHOBbIX KOJIOHKax [Larsen et al., 1995]. 
TaKHM o6pa3oM, noSIBJISieTC51 Bee 6oJihIIIe i:1aH

HhIX 0 pe3KHX KOJie6aHJi5IX KJIHMaTa BO BpeM51 

nocnen,Hero Me:>KJieAHHKOBh51. XoTSI AHCKyccHH no 

3TOMY BOnpocy npO}:IOJI:>KaIOTC51, e}:IBa JIM KTO COMHe

BaeTC51 B npHHI.l,HnHaJibHOH pa3HHI.l,e Me:>KAY BeChMa 

H3MeHlJHBbIM KJIHMaTOM n03}:1Hero rrJieHCTOI.l,eHa H 

YHHKaJibHbIM no CBoe:if CTa6HJibHOCTH KJIHMaTOM 

roJiou;eHa. 

l1HTepecHo, lJTO Bonpoc 06 yHHKaJihHOCTH ro

Jiou;eHoBoro KJIHMaTa CTaBliJIH HMeHHO naJieOHTO

JIOrH, IlbITaBIIIHeC51 o6h51CHHTb BbIMHpaHHe MaMOH

TOB H HX crryTHHKOB [/JJ ep, 1976; Guthrie, 1984 ]. 
BhICKa3hIBaJIHCh rHnoTe3bI o TOM, lJTO BhICOKoe pa3-

Hoo6pa3He nJieHCTOI.l,eHOBOH 6HOTbl MO)KeT OTpa

:>KaTb 6oJibIIIYIO KJIHMaTHlJeCKYIO H3MeHlJHBOCTb B 

nJie:ifcT01.1,eHe no cpaBHeHHIO c roJiou;ettoM [Guthrie, 
1984 ]. B HOBbIX }:laHHbIX no rpeHJiaHAHH Mbl BH}:IHM 

non,TBep:>Kn,eHHe 3THX ni:1e:H [Lister, Sher, 1995 ]. 
Mo:>KHO npen.noJIO:>KHTh, lJTO noCT051HHbie pe3KHe 

KOJie6aHH51 KJIHMaTa B nJieHCTOI.l,eHe B 3HalJHTeJib

HOH cTeneHH cnoco6cTBOBaJIH noll,Aep)KaHHIO Ba)K

HettIIIHX oco6eHHOCTeli pacTHTeJihHOCTH TYHAPO

CTenttoro THna - M03aHlJHOro pacnpen,eJieHHSI ac

cou;nau;n:H H nHOHepHoro xapaKTepa MHOrHX H3 HHX 

[Lister, Sher, 1995 ]. HanpoTHB, yHHKaJibHaSI cTa-

6HJibHOCTh roJIOI.l,eHOBOro KJIHMaTa, Bb151BJieHHa51 B 

KOJIOHKaX Jie}:IHHKOB, MOrJia 6JiaronpH51TCTBOBaTb 

ycTaHOBJieHHIO lJeTKOH 30HaJibHOCTH ycTOHlJHBblX 

KJIHMaKCHblX THnOB paCTHTeJibHOCTH, TaKHX KaK 

COBpeMeHHa51 TYH}:lpa H Talira, HenpHro):IHbIX }:IJI51 

KpynHbIX TpaB051ll,HbIX. 

XOT51 rpeHJiaH}:ICKHe KOJIOHKH H OTpa:>KaIOT He

KOTOpbie perHOHaJibHbie oco6eHHOCTH KJIHMaTa ce

BepHOH ATJiaHTHKH, B u;eJIOM BCKpbITbie HMH TeH

}:leHI.1,HH HMeIOT rJio6aJibHOe 3HalJeHHe. c 3TOH 

TOlJKH 3peHH51 HHTepeCHO conocTaBHTb HX c HMe

IOII.1,HMHC51 }:laHHbIMH no pa3BHTHIO KJIHMaTa H npH

POAbI BocTOlJHo-Ctt6ttpcKo:H ApKTHKH Ha py6e)Ke 

nJie:HcT01.1,etta H roJiou;etta *. EcJIH nocMoTpeTh Ha 

nonylJeHHYIO KapTHHY B u;eJIOM (pHC. 2)' COBna

}:leHHe KpynHhIX 3TanoB pa3BHTH51 npttpoi:1tto:if 

o6cTaHOBKH, 3a¢HKCHpOBaHHbIX B Jiell,HHKOBOH KO-

* qT06b1 CJ:1enaTh l1X cpasH11Mh1M11, HaM np11UIJJOCh, so-nepsh1x, nepenecT11 1130TOm1y10 Kp11ny10 GRIP 113 UIKaJJhI rny611H B 

Jl11HeHHYIO UIKany speMeH11, a.r1anT11pyS1 COOTBeTCTBYIOl1(11e OTpe3K11 Kp11BOH K CTaH,!lapTHhlM 11HTepsanaM np0,!10Jl)f(11TeJJhHOCThlO B 

1000 JJeT. BO-BTOpbIX, nOCKOJJhKY :na UIKaJJa KaJJeH,!lapHall, a ,[laT11pOBKl1 nane03KOJJOl'J11!eCK11X co6hIT11H 11 113MeHeH11H ypOBHSI MOpll 
npe.r1cTaBJJ!llOT HeKan116posaHHhIH pa.r111oyrnep0,!1HhIH so3paCT, ,!IJJll l1X np11se.r1eH1111 K e.r111HOH UIKane 6h1JJa ene.r1eHa nonpaeKa, 

ocH0BaHHa11 Ha Koppen111-11111 n03,!IHero .r1p11aca. 3TO 'leTKo Bh1pa)f(eHHOe e Espone co6h1T11e .r1aT11posaHo no pa.r111oyrnepOflY 

11,0-10,0 ThIC. neT Ha3a,!I, B JJe,!IH11KOBhlX KOJJOHKax OHO 11MeeT B03paCT 12,5-11,5 ThlC . JJeT Ha3a,!I, a no neHTO'IHhlM rn11HaM -

12,2-11,0 ThIC . JJeT Ha3a,!I (M.Saarnisto, y CTHOe coo61l(eH11e) . 0CHOBhIBa!ICh Ha 3T11X ,!laHHhIX, Mhl np11H!IJJ11 nonpaBKY B 1500 neT 11 

COBMeCT11JJ11 1130TOnttylO Kp11BYIO c pa,!IHOyrnepO,!IHOH llIKaJJOH co C,!IBHl'OM no OTHOUieH11!0 K nocne,!IHeH Ha 1500 JJeT eneeo. 

Pa3yMeeTc11, TaKall nonpaeKa 6onee HJJH MeHee onpas.r1aHa TOJJhKO .r1n11 OTpe3Ka speMeHHOH UIKaJJhI , np1'1neraJO!l(ero K n03,!1HeMy 

.r1p11acy, HO 11MeHHO Ha 3TOM 0Tpe3Ke CKOHl.\eHTPHPOBaHhl see HHTepecyl011(11e Hae co6hITH!I. 
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PaAi.10yrnepOAHbliii B03pacr (He Kam16p.), TblC. J10T 
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Pnc. 2. ConocTaBJieHtte npttpO)l,HbIX co6hITHH Ha ceBepo-BOCTOKe Cnfo.1ptt BO BpeM51 nepexo)l,a OT 
nJieHCTOLJ,eHa K roJIOU,eHy (a) c )l,HHaMHKOH apeaJia MaMOHTa (6), HCTOptteH ypOBH51 MOp51 B 3TOM ceKTOpe 
ApKTHKtt (a) n tt30TOnHOH KpttBOH KOJIOHKtt rpeHJiaH)l,CKoro Jie)l,HttKa GRIP (z). 

13 - no A.11. <t>apTbillleBy ( 1993); I.\Hcj:Jpbl OTMe'IaJOT nOJIOJKem1e ypomrn MOPS! no OTHOllleHmO K COBpeMeH HOMY' nyHKTHpHaSI JIHHHSI -

JIOKaJihHYJO KpHBYJO }:IJISI Mop11 JiameBhix; e - no W.Dansgaard et al. (1993), c H3MeHeHHSIMH. 1 - J:IHHaMHKa aKTHBHOCTH 

TepMOKapcrn, 2 - HaKOnJieirne e}:IOMHbIX TOJII.L\, 3 - cnopOBO-ITb!Jlhl.\eBhie cneKTpbl c rocno}:ICTBOM TpaB, 4 - pacnpoCTpaHeHHe 

KycrnpHHKOB, 5 - pacnpOCTpaHeHHe ]:lpeBOBH}:IHOH 6epe3hl, 6 - paCTHTeJihHOCTb COBpeMeHHOH TYHJ:lpbl. 

JIOHKe fpeHJiaHAIUI (pHC. 2, z) H B JieTOIIHCH co-

6hITHH B BocTOqHo-Cw6wpcKoli ApKTHKe, oqeBHAHO. 

3Tan CHJibHO H3MeHqHBbIX, HO B u;eJIOM HH3KHX 

TeMnepaTyp B03gyxa COOTBeTCTByeT nepHOAY KOrga 

TYHAPOCTenHa51 6HoTa 6hma BeChMa ycToliqHBOH, a 

MHOroJieTH5151 Mep3JIOTa HMeJia CTa6HJibHOe COCTO-

• 51HHe, H npaKTwqecKH HenpephIBHO npogOJI)KaJIOCh 

HaKOnJieHHe CHHKpHoreHHbIX TOJIIII; 3Tan pe3KHX 

CKaqKoB TeMrrepaTypbl B u;eJIOM COBna)l,aeT c ne

pHO)l,OM )l,ecTa6HJIH3au;HH TYHAPOCTenHoli 3KOCHCTe

MhI H pe3KOro H3MeHeHH51 COCT051HH51 Mep3JiblX 

Tomu;; 3Tan CTa6HJibHOro ronou;eHOBoro KJIHMaTa H 

TeMnepaTypbI Ha ypOBHe COBpeMeHHOH OTBeqaeT 

nepHOAY 6bICTporo CTaHOBJieHH51 COBpeMeHHbIX 

3KOCHCTeM. IlpH 6onee )l,eTaJihHOM COIIOCTaBJieHHH 

BH)l,Hbl CJie)l,yJOI11He oco6eHHOCTH. 

1. HaqaJihHhIH nepwo)l, nepecTpoliKH B BocToq

HO-CH6HpcKoli ApKTHKe (¢a3a I) npH6JIH3HTeJibHO 

COOTBeTCTByeT IIOTenJieHH51M 6eJIJIHHra H aJIJiepega. 

YpoBeHh MOp51 eI11e He )l,OCTHr noJIO)KeHH51, cyI11eCT

BeHHo MeH51JOIIIero COOTHomeHHe cymw H MOp51 B 

8 

3TOM pemoHe (pHc. 2, a). 2. B HaCT051IIIee BpeM51 MhI 

He BH)l,HM HHKaKHX Ba)KHbIX co6bITHH B OKpy)KaJO

IIIeH cpe!l,e perHOHa, KOTOpbie MO)KHO 6hIJIO 6hI 

KoppeJIHpOBaTh c pe3KHM IIOXOJIO)l,aHHeM II03)l,Hero 

!l,pHaca; HanpOTHB' 3TOMy 3IIH30)l,y' Bep051THO COOT

BeTCTByeT nporpeCCHPYIOIIIee pa3BHTHe TepMOKap

CTa. 3. EcJIH HamH COIIOCTaBJieHH51 BepHbl, MaKCH

MaJihHOe pa3BHTHe TepMoKapcTa (¢a3a II) 6JIH3KO 

no BpeMeHH K 6hICTpOMY IIOBbiilleHHIO TeMnepaTypbI 

B KOHD;e II03AHero )l,pHaca. 4. 3TO IIOCJie)l,Hee pe3KOe 

H3MeHeHHe Ha H30TOnHoli KPHBOH. Ilocne Hero 

KpHBa51 npwo6peTaeT ¢aKTHqecKH y)Ke ronou;eHo

BhIH CTa6HJibHbIH xapaKTep (KOJie6aHH51 c oqeHb 

He60JibillOH aMIIJIHTYAOH) ' XOT51 B u;eJIOM eru;e npo

)l,OJI)KaeT IIO)l,HHMaTbC51. 3TOMY nepHOAY COOTBeTCT

ByeT KJIHMaTHqecKHH ,,onTHMYM" B BocToqHo-CH-

6HpCKOH ApKTHKe H MaKCHMaJihHoe npogBH)KeHHe 

gpeBOBHAHOH 6epe3hI H KpynHhlX KYCTapHHKOB B 

ApKTHKY. 3aBepmaeTC51 3Ta ¢a3a CTpeMHTeJihHhIM 

rrO)l,H51THeM ypoBH51 MOp51 Ha ceBepe CH6HpH, H 

oqeHh CKOpo 6onee IIOJIOBHHbl 6brnmei1: meJihcPOBOH 



IIPHPO/{HA5! IIEPECTPOHKA B BOCTO'!HO-CHBHPCKOH APKTHKE 

cymu OKa3hlBaeTC5I ITO):\ BO):\OH. 5. TiepHO;r:\ CTaHOB

R eHH5I paCTHTeRhHOCTH COBpeMeHHOro THIIa B 

ApKTHKe (¢a3a Ill) y)Ke u.eRHKOM HaXOJ:IHTC5I B 

rrpe;r:\eRax crn6ttRhHOro nRaTO Ha KpHBOH GRIP 

(COBpeMeHHa5I ¢a3a KRHMaTHl!eCKOH CTa6HRb

HOCTH). 

K CO)KaReHHIO, TOlIHOCTb 3THX COIIOCTaBReHHH 

]:\aReKa OT H;r:\eaRhHOli. XpoHORornqecKa5I ITorpem

HOCTh HCXO):\HblX ITaRe03KOROrH1IeCKHX ]:\aHHhlX coc

TaBR5IeT KaK MHHHMYM ±500 ReT; HamH MaHHIIy

R5Ill,HH c KflHBbIM H• TaK)Ke MOrRH J:I06aBHTb omtt6KH. 

M e)KJ:IY TeM paJ:1HKaRhHh1e H3MeHeHH5I B KpHTH

qecKue rrepHO):\hl RaH]:\ma¢THO-KRHMaTH1IeCKOH ITe

peCTpOHKH ITPOHCXO):\HRH B TelieHHe BCero 1-1,5 TbIC. 

R eT. Lf:R5I Toro 1IT06hl ITOH5ITb, KaKoe 5IBReHHe 6bmO 

rrpHlIHHOH, a KaKoe CRe;r:\CTBHeM, Heo6XO;r:\HMO 3Ha

LfHT eRhHO 6oRee BhICOKoe xpoHORoruqecKoe pa3pe

meHtte ITaRe03KORornqecKHX ;r:\aHHhlX. KpoMe Toro, 

M O)KHO c yBepeHHOCTblO rrpe}:\ITORaraTh HaRHlIHe 

MHOrolIHCReHHbIX o6paTHhlX CB5I3eli B CRO)KHOH CHC

TeMe apKTHl!ecKoro KRHMaTa u RaH;r:\ma¢Ta. 0J:IHHM 

H3 rrpHMepoB, KOr):\a ):\AA IIOHHMaHH5I CB5I3eli Me)KJ:IY 

m o6MhHbIMH H pernOHMbHhlMH co6hITH5IMH Heo6-

XO):\HMa OlieHh BbICOKa5I TOlIHOCTb ;r:\aTHpOBOK, 5IBR5IeT

C5I BOrrpoc 0 roROil,eHOBOM BcrrnecKe 3MHCCHH MeTaHa. 

3MMCCM51 METAHA II EE B03MO.IKHA51 
CB513b C JIAHLf:I.IIA<DTHOH 

IIEPECTPOHKOH B APKTMKE 

rpeHRaH]:\CKHe KOROHKH ITORHOCTblO ITO;r:\TBep

jIJIRH H3BeCTHbIH paHee (B liaCTHOCTH, ITO CKBa)KHHe 

BocToK B AHTaPKTHJ:le) ¢aKT: pe3Koe (B ]:\Ba pa3a) 

IIOBbimeHHe CO}:\ep)KaHH5I MeTaHa B IIY3blpbKax B03-

y x a H3 roROil,eHOBOro Rh]:\a ITO cpaBHeHHIO c TeM, 

lIT O ¢opMttpoBaRC5I BO BpeM5I ITOCRe]:\Hero OReJ:1e

HeHH5I [Chappelaz et al., 1993 ]. KoHu.eHTpall,H5I 

MeTaHa YABaHBaeTC5I 3a HHlITO)KHO MaRhrli oTpe3oK 

BpeMeHtt; Hatt6oRee pe3KHH CKalIOK COBIIa]:\aeT co 

CTpeMHTeRhHhlM IIO]:\'beMOM KpHBOH 0180 B Hal!aRe 

6eRRHHra, OKORO 14,5 TbIC. ReT Ha3a]:\ (HRH 

13,0 Thie. ReT Ha3aJ:I ITO 14C). Tio3;r:\HeMy J:lpttacy 

COOTBeTCTByeT pe3KHH CITa;r:\ KOHil,eHTpau.HH MeTaHa, 

CMeH5IIOlil,HHC5I CTOnh )Ke crpeMHTeRbHblM ITO):\'beMOM 

11,5 TbIC. ReT Ha3a;r:\ (ttnH 10,0 TbIC. ReT Ha3a]:\ ITO 14C). 
TiocReRe;r:\HHKOBoe rRo6aRbHOe ITOBh1meHue co

J:1ep)KaHH5I MeTaHa B aTMoc¢epe MO)KeT 6b1Tb rH

IIOTeTHlieCKH CB5I3aHO c TpeM5I OCHOBHbIMH HCTOlI

HHKaMH 3MHCCHH: 1) c TpOITHl!eCKHMH 6oROTaMH, 

o6BO;r:\HeHHOCTb KOTOpbIX COKpalll.aRaCh B Re;r:\HH

KOBbe H pe3KO B03pocRa B roROU.eHe; 2) c KaTaCT

po¢uqecKHM BhlCB06o)K]:\eHHeM MeTaHa H3 r330BbIX 

rtt;r:\paTOB, HaKaITRHBaBIDHXC5I BO BpeM5I ORe]:\eHeHH5I 

ITO):\ Re]:\HHKaMH, B MHOroReTHeH Mep3ROTe H B 

OTRO)KeHH5IX KOHTHHeHTaRhHbIX meRhcPOB; H 3) c 

pacITpOCTpaHeHHeM ITepeyBRa)KHeHHbIX ITOlIB H 60-

ROT B BbICOKHX mupoTax. Tipe}:\ITOl!TeHHe OT):\3eTC5I 

ITepBOMY HCTOlIHHKY, ITOCKORbKY 3H31IHTeRhHhie 

CHH)KeHH5I CO}:\ep)KaHH5I MeTaHa 33 ITOCRe]:\HHe 

12 ThIC. ReT xopomo KoppeRttpyroTC5I c rrepHOJ:13MH 

33cyxu B A¢puKe, Tu6eTe u Ha ceBepe IO)KHOli 

AMepttKH [Chappelaz et al., 1993 ]. Tiptt3HaBa5I 

yMepeHHyro, XOT5I H He pemaIDIIl.YIO pORb HCTOlI

HHKOB BTOpoll: rpynrrhI B pe3KOM yBeRHlieHHH 3MHC

CHH MeTaHa, 3TH HCCRe]:\OBaTeRH ClIHTalOT TpeThlO 

rurroTe3y H3HMeHee Bepo5ITHoli. CKalIOK B co;r:\ep

)KaHHH MeTaHa rrpOHCXO):\HT paHhme, OTMelialOT 

OHM, lieM o6mttpHble ceBepHbie TeppHTOpHH OCB0-

60)K):\3IOTC5I OT Re]:\HHKOBblX ITOKpOBOB, H OITepe)KaeT 

pa3BHTHe 6opeaRhHOH paCTHTeRhHOCTH H CB5I3aHHO

ro c Hell: ITepeyBRa)KHeHH5I B BbICOKHX mttpOT3X. 

Lf:yMaeTC5I, O;r:\HaKo, lITO B CBeTe H3RO)KeHHblX 

Bhrme ]:\aHHhIX cRe;r:\yeT 6oRee BHHMaTeRhHO pacc

MoTpeTh BKR3):\ o6mttpHbIX rrpocTpaHCTB apKTHlieC

KHX paBHHH, He ITOKpbIB3BillHXC5I Re]:\HHKaMH, B 

rR063RbHYIO 3MHCCHIO MeT3Ha B HCTOpttlieCKOM ac

ITeKTe. I13BeCTHO, lITO ce.ifq3c CeBepHhle 3KOCHCTeMhl 

5IBR5IIOTC5I O):\HHM H3 caMhIX KPYITHhlX IIOCTaBIIl.HKOB 

MeTaHa B aTMoc¢epy, lITO CB5I3aHo c ITpeo6Ra

J:13HtteM 3Ha3po6HhlX ycnoBHH B rrepeyBRa)KHeHHhlX 

ITOlIBaX ceBepa. O;r:\HaKO BITROTb ):\0 caMoro KOHU.a 

ITRell:cTou.eHa Ha orpoMHOH TeppttTopuu BocTOlIHO

Cu6upcKoll: ApKTHKH (BITORHe corrocTaBHMOH ITO 

ITROIIl.3]:\H c paHOH3MH, ITOKpbITbIMH Re]:\HHKaMH)' 

rrpeo6Ra;r:\3RH R3H;r:\ma¢TH0-6ttoreoxHMH1IeCKHe yc

ROBH5I, pe3KO OTRHlIHhie OT COBpeMeHHbIX H, B 

OITpe;r:\eReHHOM CMhICRe, rrpoTHBOITORO)KHbie HM. Pe

KOHCTpyupyeMhie ITO pa3H006pa3HbIM naRe03KO

ROrH1IeCKHM J:13HHhIM TYHJ:lpOcTeIIHhie TpaB5IHHCTbie 

C0061Il.eCTB3 Cylll.eCTBOBaRH B ycROBH5IX c OTHO

CHTeRbHO xopomHM ITporpeBOM H a3pau.ueli IIOBep

XHOCTHOrO CR05I IIOlIBhl. 06 3TOM, B qaCTHOCTH, 

CBHJ:leTeRhCTByeT mupoKoe pacrrpocTpaHeHue cTeIT

HhIX H Kcepo¢ttRbHbIX H3CeKOMbIX H pacTeHHH, 

HeKOTOpbie ITpH3HaKH KCepOMOPcPHOCTH ITOlIB Toro 

BpeMeHH H p5IJ:1 J:lpyrnx ITPH3HaKOB. OlieBHJ:IHO, lITO 

T3KHe YCROBH5I ):\OR)KHbl 6bmH crroco6cTBOBaTh RylI

meli ITepep360TKe opraHttlieCKoro Belll.eCTBa (pa3RO

)KeHuro p3CTHTeRhHbIX OCTaTKOB) H rrpeIT5ITCTBOBaTh 

Bhl]:\eReHHIO MeTaHa B aTMoc¢epy. TioKa3aHO, lITO, 

ITO Kpall:Heli Mepe, B HeKOTOpbIX pernoHax mHpOKO 

p3CITpOCTpaHeHHhie Rb):\HCThle TORIIl.H e]:\OMHOro 

THIIa, ¢opMHpOBaBmHeC5I B 3THX ycROBH5IX, rrpaK

THlieCKH He CO]:\ep)K3T MeTaH3 [PU6/CWta U 8p., 
1996], u pe3Koe yBeRttlieHue KOHU.eHTpau.uu CH4 
ITPOHCXO;r:\HT RHillb B rrepeKpbIBalOIIl.HX HX TepMO

KapCTOBbIX OTRO)KeHH5IX. 

Bhlme MhI ITOK333RH, CKORh pe3KO H3MeHHRHCh 

3TH ycROBH5I B KOHil,e ITReHCTOil,eHa. TioBCeMeCTHOe 

HC1Ie3HOBeHHe Kcepo¢ttRbHbIX TpaB5IHHCTbIX coo6-

lll.eCTB H 3aMeHa HX 6oRee Me30cPHRbHbIMH Ha ITRa -

KOp3X, pe3KOe B03p3CT3HHe HHTeHCHBHOCTH TepMO

K3pCTa, B03HHKHOBeHHe orpOMHOro lIHCRa 03ep H 

ITOCRe;r:\OBaBmee BCKOpe M3CCOBOe 3apacTaHHe 3THX 

03ep H rrpeBpalll.eHHe HX B MOXOBhle H OCOKOBbie 

6oROTa - BCe 3TO CBH]:\eTeRhCTByeT 0 p3;r:\HK3RbHOM 

H3MeHeHHH 6uoreOXHMH1IeCKOH o6cTaHOBKH, KOTO

poe He MOrRO He ITpHBeCTH K pe3KOMY B03pacTaHHIO 
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A. B.lliEP 

npo.[lyKIJJUi MeTaHa. Ilp1rnHMaS1 BO BHHMaHHe TO, 

llTO 3TH JiaH.[IIIIaqJTHbie nepecTpOHKH OXBaTHJIH or

pOMHYIO TeppHTOpHIO BocTO'IHo-Cn6npcKoli ApK

THKH, OlleBH.!:(HO, llTO B pe3yJibTaTe 3TOro noSIBJISl

eTCSI npaKTHlleCKH HOBbIH HCTO'IHHK aTMoc¢epHoro 

MeTaHa, KOTOpbIH .!:(OJI)J(eH 6bJTb BeCbMa OIIJYTHM B 

rJio6aJibHOM MaCIIITa6e, npHlleM npOHCXO.[IHJIO 3TO 

Kor.r1a 06IIIHpHb1e TeppHTOpHH CeBepHoro noJiyma

pnsr ellle HaXO.[IHJIHCb no.r10 Jlb.!:(OM. 

11MeIOm;HeCSI Ha cerO.[IHSI .!:(aHHbie n03BOJISIIOT 

roBOpHTb JIHIIIb 0 npHMepHOM COBna.r1eHHH BO Bpe

MeHH rJio6aJibHOro BCnJieCKa 3MHCCHH MeTaHa H 

JiaH.[IIIIacPTlioli nepecTpOHKH B BocTOl!Ho-Cn6npc

KOH ApKTHKe, npnqeM nocJie.[IHSISI, ecJIH cyAHTb no 

.!:(aTHpOBKaM cnopOBO-nblJibIJ;eBblX cneKTpOB (pe3KOe 

COKpam;eHHe .[IOJIH nhlJibIJ;bl TpaB) npOHCXO.[IHT 12,3-
12,5 TblC. JieT Ha3a.[I ( 14C)' B TO BpeMSI KaK B03pacT 

nepBoro pe3KOro yBeJIHlleHHSI KOHIJ;eHTpau;HH MeTa

Ha B rpeHJiaH.[ICKOH KOJIOHKe ou;eHHBaeTCSI no 

pa.r1noyrnep0.[1HOH IIIKaJie npHMepHO B 13 TbIC. JieT 

Ha3a.!:(. TaKHM o6pa3oM, yTBep)J(.[leHHe o TOM, l!TO 

cKalloK MeTaHa onepe)J(aeT noSIBJieHHe 3a6oJiolleH

HbIX ceBepHbIX paBHHH [Chappelaz et al., 1993], 
noKa OCTaeTCSI B CHJie, XOTSI aBTOpbI, HeCOMHeHHO, 

no.r1pa3yMeBaJIH cym;ecTBeHHO 6oJiee .!:(JIHTeJibHbIH 

pa3pb1B BO BpeMeHH Me)J(.!:(y 3THMH co6bITHSIMH. 

0.!:(HaKO cerO.!:(HSIIIIHHe ou;eHKH B03pacTa SIBHO He.[IO

CTaTO'IHO TO'IHbl H Tpe6yroT nO.!:(TBep)J(.[leHHSI 6oJiee 

.[leTaJibHblMH xpOHOJIOrHlleCKHMH HCCJie.!:(OBaHHSIMH. 

BnpolleM, .r1a)J(e ecJIH OHH no.!:(TBep.r1srT oTCYTCTBHe 

npsrMOH CBSI3H Me)J(AY nepecTpOHKOH B ApKTHKe H 

HallaJIOM pocTa KOHIJ;eHTpau;HH MeTaHa, OCTaeTCSI 

OlleBH.!:(HblM, 'ITO BKJia.[I ,,CeBepHoro MeTaHa" .!:(OJI

)J(eH 6blJI OlleHb CKOpo npOSIBHTbCSI B rJio6aJibHOM 

MaCIIITa6e. c TO'IKH 3peHHSI pa3BHBaeMOH B .[laHHOH 

CTaTbe KOHu;enu;HH 0 BeCbMa MOJIO.!:(OM B03pacTe 

coBpeMeHHoro TYHAPOBoro 6noMa, BocTOl!Ho-Cn-

6npcKasr ApKTHKa e.r1Ba JIH nrpaJia Ba)J(Hyro poJib B 

6oJiee paHHHX (AO 15 TblC. JieT Ha3a.!:() OCIJ;HJIJISIIJ;HSIX 

co.r1ep)J(aHHS1 3Toro napHHKOBoro ra3a. O.r1HaKo AJISI 

n03.!:(HeJie.[IHHKOBOH H roJiou;eHOBOH 3IIOXH BblCOKOH 

KOHIJ;eHTpau;nn MeTaHa poJib ApKTHKH 6b1Jia, Bepo

SITHO, He MeHee (eCJIH He 6oJiee) cym;eCTBeHHa, l!eM 

_POJib TponHlleCKHX HCTO'IHHKOB. 

reorpa<i:JHlleCKOe IIOJIO)J(eHHe H Onpe.[leJieHHaSI 

TeKTOHHllecKasr cTa6HJibHOCTb BocTO'IHo-Cn6npc

Koli ApKTHKH o6ycJIOBHJIH cBoeo6pa3ne n03.!:(HeKali

H03olicKoli HCTOpHH 3TOro o6IIIHpHOro pernoHa. ro

pa3.[IO paHbIIIe, lleM B .r1pyrnx pernoHax EBpa3HH, 

3.[leCb ycTaHaBJIHBaeTCSI XOJIO.!:(HblH pe3KO KOHTHHe

HTaJibHbIH KJIHMaT H em;e B nJIHOIJ;eHe pa3BHBaeTCSI 

ycTOH'IHBa5I MHOroJieTHSI5I Mep3JIOTa. B cHJiy 3THX 

o6cTOSITeJibCTB HMeHHO 3.[leCb B Hal!aJie nJieHCTOIJ;e

Ha B03HHKaeT npHpO.!:(HblH KOMnJieKC, He HMeIOm;HH 

rroJIHbIX coBpeMeHHbIX aHaJioroB - TYHApocTerrHasr 

6HOTa. Ilo Mepe pacnpocTpaHeHHSI noXOJIO.[laHH5I Ha 
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yMepeHHbie mnpoTbI B nJieHCTOIJ;eHe, TYHAPOCTen

Hbie coo6m;ecTBa IIIHpoKo pacceJISIJIHCb K rory H 

3a11a.r1y. Psr.r1 .r1aHHbIX no3BOJISieT npe.r1noJIO)J(HTb, 'ITO 

BO BpeMSI nJieHCTOIJ;eHOBbIX rJio6aJibHbIX noTenJie

HHH KJIHMaTa npHpO.!:\Hbie ycJIOBHSI B BocTO'IHO

Cn6npcKoli ApKTHKe TaK)J(e He 6hIJIH HAeHTHllHbl 

COBpeMeHHblM (roJIOIJ;eHOBbIM) H o6ecnellHBaJIH 

6oJibIIIYIO npeeMCTBeHHOCTb Me)J(.!:(y 6HoTaMH ,,xo

JIO.!:(HbIX" 3rrox, coxpaHeHne sr.r1pa TYHAPOCTenHhlX 

6nou;eH030B, H BbI)J(HBaHHe nJieHCTOIJ;eHOBbIX MJie

KOnHTaIOllJHX. BoJiee Toro, 3TOT pernoH, no-BH

AHMOMY, noMep)J(HBaJI coxpaH eHHe TYHApocTen

HbIX coo6m;ecTB H ¢ayH BO BpeMSI He6JiaronpHSITHbIX 

.!:(JISI HHX Me)J(Jie.[IHHKOBblX ¢a3 B yMepeHHblX IIIH

pOTaX H o6ecnellHBaJI HX nOBTOPHYIO 3KCnaHCHIO B 

Ollepe.[IHOe Jie.[IHHKOBbe. 

Heo6paTHMOe pa3pyIIIeHHe 3Toro npnpo.r1Horo 

KOMilJieKca H BblMHpaHHe HaH6oJiee xapaKTepHblX 

.!:(JISI Hero MJieKOnHTaIOm;HX npOHCXO.!:(HT JIHIIIb TOr

.r1a, KOr.[la pa.[IHKaJibHbie H3MeHeHHSI 3aTparnBaIOT 

ero oqaroByro o6JiaCTb, T. e. BocTO'IHo-Cn6npcKyIO 

ApKTHKY, llTO OTMellaeTcsr Ha py6e)J(e ITJielicTOu;eHa 

H rOJIOIJ;eHa. Ilpe.r1noJiaraeTCSI, 'ITO O.!:(HHM H3 Ba)J(

HeHIIIHX ¢aKTOpOB 3TOH Heo6paTHMOCTH 6bIJIO, Ha

PSIAY c rJio6aJibHblMH H3MeHeHHSIMH KJIHMaTa, KaTa

CTpociJnqecKoe no CBOHM Macmrn6aM H TeMnaM 

3aTOnJieHHe o6mHpHoro BOCTO'IHO-CH6HpCKOro 

meJibcPa BO.[laMH ApKTHllecKoro 6accell.Ha H B03-

HHKHOBeHne XOJIO.!:(HbIX IIIeJibcPOBbIX Mopeli, HMe

IOID;HX orpOMHOe KJIHMaT006pa3y10m;ee 3HalleHHe. 

MbI noJiaraeM, 'ITO JIHIIIb B 3TO BpeMsr B03HHKaIOT 

ycTOH'IHBbie COBpeMeHHble 30HaJibHbie 3KOCHCTeMbl 

TYHAP B rrpn6pe)J(HOH 30He H JIHCTBeHHH'IHOH Talirn 

B rJiy6nHe MaTepnKa. 

XoTsr colleTaHHe pa3JIH'IHblX npnpo.!:(HblX H3Me

HeHHH (KJIHMaT' paCTHTeJibHOCTb, TpaHcrpeCCHSI MO

psr) B 3TOM ceKTope ApKTHKH HOCHT pernoHaJibHhlH 

xapaKTep, OHO, HeCOMHeHHO, HMeJio rJio6aJibHbie 

nocJie.[ICTBHSI (H3MeHeHHe U:HPKY JISIIJ;HH aTMoc¢epbI' 

B03pacTaHHe 3MHCCHH MeTaHa, pa3pyIIIeHne TYHA

pocTenHoli 6HOTbl, BblMHpaHHe MJieKOIIHTaIOID;HX). 

Ilpe.r1noJIO)J(eHHS1 06 yHHKaJibHOCTH roJiou;eHa B noc

Jie.[IHHe ro.[lbl nOJIYllHJIH He3aBHCHMOe nO.[ITBep)J(

.[leHHe B .[leTaJibHOH JieTOnHCH rpeHJiaH.!:(CKHX Jie.[1-

HHKOB. 0TMellaIOTCSI HHTepeCHble MOMeHTbl KOppe

JISIIJ;HH 3acPHKCHpOBaHHblX TaM rJio6aJibHbIX co-

6bITHH c .[laHHbIMH no HCTOPHH npHpO.!:(bl Ha ceBepe 

BocTO'IHOH CH6HpH, Ho .r1aJibHelimne conocTaBJie

HHSI Tpe6y10T BOCCTaHOBJieHHSI HCTOpHH npHpO.!:(HOH 

cpe.[lbI ApKTHKH Ha 3HallHTeJibHO 6oJiee BbICOKOM 

ypoBHe xpoHoJiorlittect<oro pa3peIIIeHHSI. 

TaKHM o6pa3oM, nonhITKa paccMoTpeTb IIIH

poKHH Kpyr npHpO.!:(HblX SIBJieHHH, npOHCXO.[IHBIIIHX 

Ha py6e)J(e nJielicTou;eHa H roJiou;eHa B BocTO'IHO

Cn6npcKoli ApKTHKe npHBOAHT Hae K BbIBOAY o 

MaCIIITa6HOCTH H YHHKaJibHOCTH 3KOCHCTeMHOH ne

pecTpoliKH Ha 3TOM py6e)J(e. 113JIO)J(eHHaSI KOH

u;enIJ;HSI 3TOH nepecTpOHKH, HeCMOTpSI Ha rnrro

TeTH'IHOCTb HeKOTOpbIX ee MOMeHTOB, n03BOJISieT 
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