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PEKOHCTPYKI(IUI IIAJIEOrEOrPA<I>MqEcKMX YCJIOBMH illEJlb@_' 
MOP51 JIAIITEBbIX )J;JI51 II03,ll;HEIIJIEHCTOI(EH-rOJIOI(EHOBOro 

r JI51I(M03BCT A TMqECKoro I(MKJIA 

H. H. PoMaHOBCKHH, A. B. raspHJIOB, A. JI. XOJIOJJ,OB, X.-B. Xy66epTeH*, x. Kaccettc**' 

MOCK013CICUU wcyaapcml3e1t1tblU YHU13epcumem, zeOJ!OZU'ieCKUU ¢-m, 199899 MOCKl3a, Bopo6bel3bl WPbL, PoCCWl 
* l11tcmumym no.ll.J!p1tbLX u MOpCKUX ucCJ1eaol3a1turl uM. AJtbc/JpeBa Beze1tepa, flomcBaMc1coe om8eJte1tue, T ep,lu11u12 

** TEOMAP, KUJtb, TepMa/iUR 

PeKOHCTpy1-1ponaHbI naneoreorpacjm11ecK1-1e ycnonm1 Ha wenhcj:ie MOPS! JiarueBbIX n no3A~IeM nnei1cTou,ene
ronou,ene. Pa3pa6ornna naneoreorpacjlwiecKaSI MOAeJJb, yqHThrnamlll,aSI: :nanHOCTb ocywe1rnS1 wenbcj:ia n nep110~ 
nocJJeAHei1 rJJSIL(H03BCTaTHqecKOH perpeccmt M1-1ponoro OKeana; npOAOJl:>KHTCJlbHOCTb H yCJJOBl1Si MHOrOJJeTnero 
npoMep3aHHSI orno:>KeH11i1 Ha wenbcjle; 1rnKonne1rne Ha nonepxHOCTH oron1-1nwerorn wenbcj:ia cy6a3pan bHb 
CHHKp11oreHHblX OTJIO:>KeHHH JleAOBOro KOMnJJeKca; HeOAHI-IaKOBOe B03AeHCTBl1e MOp>r Ha OTJIO:>Kemrn 11 6eperoBble 
npou,ecch1 Ha pa3HbIX CTaAHSIX nocneAHei1 TpaHcrpeccm1. IlaneoreorpacjJ1-1qecKaS1 MOAeJJh aAanT11ponana AJLq 
KOMCTbIDTep1wro MOAem1pona1-111S1 3BOJIIDL\HH Mep3JJ0Tbl Ha wenbcj:ie MOPS! JianTeBbIX B nepHOA nocJJeAHel'O 
rJJSIL(H03BCTaTHqecKoro L(HKJJa. 

Mope Jlanmel3bLX, meJtbc/J, MepJJtoma, naJteozeotpac/Ju'ieCKue ycJtOl3UR, ZJtRupo:Jl3cmamu'lecKurl 4wc.,;1-, 
naJteozeozpac/Ju'tecKaR MoBeJtb 

RECONSTRUCTION OF PALEOGEOGRAPHIC CONDITIONS ON THE LAPTEV SEA SHELP 
FOR LATE PLEISTOCENE-HOLOCENE GLACIOEUSTATICAL CYCLE 

N. N. Romanovskii, A. V. Gavrilov, A. L. Kholodov, H.-W. Hubberten*, H. Kassens**. 

Moscow State University, Department Geology, 199899, Moscow, Vorobjovy Gory, Russia 
*Alfred Wegener Institut for Polar and Marine Research, Potsdam branch, Germany 

** GEOMAR, Germany 

Paleogeographic conditions on the Laptev Sea Shelf in late Pleistocene-Holocene have been reconstructed . 
A paleogeographic model, which has been created takes in to consideration: stages of the shelf exposure at last 
glacioeustatic regression of the World Ocean; duration and conditions of long-term freezing of deposits on the shelf; 
deposition of subaeral syncryogenic deposits of ,,ice complex" on the exposed shelf; distinct effect of sea on 
ice-bonded perel!nial frozen deposits and coastal thermoerrosion on different stages of the last Ocean Transgression. 
The paleogeographic model is adapted for computer modelling of permafrost evolution on the Laptev Sea Shelf at 
the last Glacioeusta tical cycle . 

Laptev Sea, permafrost, paleogeographical condition, glacioeustatical cycle, paleogeographical model 

BBE,r:t;EHl1E 

B pe3yJihTaTe 11ccJie.11:osaHHH no pyccKo-rep
MaHCKoH nporpaMMe Laptev Sea System (Reports on 
Polar Research, 1994, Ng 144, NQ 151; 1995, 
NQ 176, NQ 182) 6hIJIH noJiyqeHbI npttm:i;ttnHaJibHO 
HOBhie }:(aHHbie, CBH}:(eTeJibCTBYIOII1He 0 noqTH 
CIIJIOIIIHOM pacnpoCTpaHemrn peJIHKTOBbIX MHOro
JieTHeMep3JibIX nopo.11: (MMII) Ha IIIeJihcPe MOp51 
JlanTeBhrx. HaJIHqne MMII, o6hrnHo nepeKphIThrx 
OXJia)K}:(eHHbIMll Hll)Ke 0°C oca.11:KaMn He6oJihIIIOH 
MOII1HOCTH (OT 0,5 ):(0 3-10 M)' 6bIJIO 3acPHKCHposa
HO KaK IIp51MblMll Ha6mo.11:eHH5IMH npn OT6ope npo6 
}:(OHHblX oca}:(KOB, TaK ll npn aKyCTnqecKOM ll ce:Hc
MOaKycTnqecKOM npocl:inJinposaHnn. I10.11:po6Ho .11:0-
Ka3aTeJihCTBa HaJinqn51 MMII BIIJIOTh .11:0 6poBKH 

IIIeJihcPa 6bIJIH npe}:(CTaBJieHhI Ha p51):(e COBeIIJ,aHHH 
[POMaJ-t06CKUU U 8p., 1997] H 6y}:(yT OCBeIIJ,eHhl B 
OT}:(eJibHOH CTaThe. 3TOT npnpO}:(HbIH ctieHOMeH 
B03HllK B II03}:(HeM KaHH030e BCJie}:(CTBHe oroJieHH51 
n npoMep3aHn51 meJihcPa s pe3yJihTaTe rJI51UH03B
cTaTnqecKnx KOJie6aHn:H ypoBH51 Mnposoro 0KeaHa. 
Mep3Jioe cocT051Hne nopo.11: Ha IIIeJihcPe coxpaH51eTC51 
:a HaCT051II1ee BpeM51 6Jiaro.11:ap51 BJlll51HllIO OTpnua
TeJibHO-TeMnepaTypHbIX MOPCKHX BO}:( ll 
cneuncl:inqecKoro rn.11:poJiornqecKoro pe)KnMa MOp51 
JlanTeBhIX. 

HaqnHa51 c 1998 r. nJiaHnpyeTC51 n3yqeHne 
IIIeJihcPOBOH Mep3JIOTbI MOp51 JianTeBbIX, KOTopoe 
conp51)KeHo c 60JibIIIllMll CJIO)KHOCT51Mll. I103TOMY 

(Cl H. H. POM3HOBCKHH, A. B. ranp1rnon, A. JI. XOJIOAOB, X.-B. Xy66epTeH, X. KaCCCHC, 1997 
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PEKOHCTP Kll,fff! F!AJIEOI'E OI'PA<PW!ECKHX YCJIOBHH 

HaTypHbIM reo¢H3HIIeCKHM , TepM OMeTPH'I CKH M R 

6ypoBhlM pa60TaM ITpegrnecTBy IOT: o" 6~eHH HMe

IO~HXC5I MaTepHaJIOB H COCTaBJieHHe naJieor e o r 

pa¢HIIeCKHX peKOHCTPYKLJ;HH , T. e. C03 aHHe IIaJieo

reorpa¢HIIeCKOH MO)l;eJIH R3M eHemrn IIpHpO)J;HOH 

o6CTaHOBKH B ITJieHCTO:U:eHe-ron o u,eHe. TaK a>I MO

)l;eJih Heo6xo)l;HMa )l;JI5I 3ag a mrn Ha11aJibm,1x H 

BepXHHX rpaHHIIHbIX ycJIOBHH rrpH KOMIIbIOTepHOM 

Mo)l;eJIHpoBaHHH ¢opMHpoBaHII51 :a 3 BOJIIOIJ;HH MMIT 

H COCTaBJieHH5I nporH03HOH Ka pTbl pacrrpocTpaHe

HH5I H MO~HOCTH rneJibcPOBOH M ep 3JIOTbl. 

METO,LI:bl IIAJIEOrEOrPA<DllqECKHX 
PEKOHCTPYKU:llli: IIIEJib<DA 

MOP51 JIAIITEBbIX 

MaTepHaJihI ITO reoJiomIIeCKOMY cTpoeHHIO H 

pacITpocTpaHeHHIO cy6MapHHHhix MMIT, nonyIIeH

Hhle B XO)l;e pyccKo-repMaHCKHX HCCJie)l;OBaHHH, 

YTOIIHeHHhle )l;aHHhie no IT03AHeITJie:ii:cTori;eH-roJio

:u:eHo;shrM rJI5I:U:H03BCTaTHIIeCKHM KOJie6aHH51M ypoB

H5I MHpoBoro oKeaHa IT03BOJIHJIH pa3pa60TaTh Ho

BhIH ITaJieoreorpa¢HIIeCKHH c:u:eHapHH ¢opMHpO

BaHH5I H 3BOJIIO:U:HH ITPHPOAHOH o6CTaHOBKH )l;Jl5I 

rneJibcPa MOp5I JlaITTeBbIX, ITPHMeHHTeJibHO K ero 

)l;aJibHe:ii:rneMy HCIIOJib30BaHHIO )l;JI5I MO)l;eJIHpOBaHH5I 

3BOJIIO:U:HH rneJibcPOBOH Mep3JIOTbl. 

Ba30BhlM 5IBJI5IeTc5I ITpe)l;CTaBJieHHe o TOM, IITO 

Mep3Jihle TOJIIIJ;H Ha meJibcPe MOp5I JlaITTeBhlx o6pa -

30BaJIHCh ITPH ero oroJieHHH B ITpo:u:ecce perpeccHH 

H )l;erpa)l;HpOBaJIH ITPH 3aTOITJieHHH MopeM BO BpeM5I 

ero TpaHcrpeCCHH. 0CHOBHOH ITpHIIHHOH perpecrn:ii: 

H TpaHcrpeCCHH 6nIJIH rJI5I:U:H03BCTaTHIIeCKHe KOJie-

6aHH5I ypoBH5I MHpoBoro oKeaHa. TeppHTopH5I ITpH

MopcKHX paBHHH H meJihcPOB ApKTHIIeCKHX Mope:ii: 

BOCTOIIHee IT-OBa Ta:ii:Mblp B IT03)l;HeM KaHH030e He 

IIO)l;BepraJiaCb OJie)l;eHeHH5IM. I1o3TOMY rJI5I:U:HOH30-

CTaTHIIeCKHe )l;BH)KeHH5I Ha JlaITTeBCKOM meJihcPe 

oTcyTCTBYIOT. CorJiacHo HOBe:ii:mHM ce:ii:cMoreoJio

rHIIecKHM HCCJie)l;OBaHH5IM JlaITTeBCKHH meJibcP HC

ITbITbIBaJI B IT03)l;HeM KaHH030e HanpaBJieHHOe 

OITYCKaHHe, IITO ITpHBeJio K HaKOITJieHHIO TOJIIIJ;H 

CJia6o JIHTHcPH:U:HPOBaHHbIX OTJIO)KeHHH MO~HOCTbIO 
OT 0,5 AO 2 KM [Drachev et al., 1994 ]. 3TH o6cT0-

5ITeirbCTBa IT03BOJl5IIOT HCITOJib30BaTb KpHBbie H3Me-

• HeHH5I ypoBH5I MHpoBoro oKeaHa, noJiyIIeHHbie B 

IIOCJie)l;HHe rO)l;bI, )l;JI5I peKOHCTPYK:U:HH H3MeHeHH5I 

rpaHH:U:bI cyma-Mope JlaITTeBbIX. ITpHpO)l;Hbie noc

ne)l;CTBH5I AH¢¢epeH:U:HPOBaHHbIX HOBeHIIIHX )l;BH

)KeHHH B pa3JIH1IHbIX TeKTOHHIIeCKHX CTpyKTypax, 

CJiaraIO~Hx JlaITTeBCKHH meJihcP, MoryT 6hITb yIITe

HbI Ha ITOCJie)l;yIOIIJ;HX 3TaITax HCCJie)l;OBaHHH. 

B ¢opMHpoBaHHH coBpeMeHHOH KpHOJIHT030HbI 

meJibcPOBbIX Mope:ii: BocTOIIHO-A3HaTCKoro ceKTopa 

ApKTHKH OAHHM H3 HaHMeHee H3yIIeHHhIX H AHC

KyccHOHHhix ITpe)l;MeTOB 5IBJI5IeTC5I HatiaJio H, COOT

BeTCTBeHHO, ITPOAOJI)KHTeJibHOCTb MHOroJieTHero 

ITpoMep3aHH5I ITOPOA Ha meJih¢e . 

MttorHe HCCJie)l;OBaTeJIH ITpe)l;ITonara10T Ha

JIHIIHe KaprHHCKo:ii: TpattcrpeccHH B BocTOIIHOM ceK

Tope ApKTHKH, KOrAa Mep3Jihie TOJI~H ITOPOA, 

c¢opMHpoBaBmHeC5I Ha pattee ocymeHHOM meJih¢e, 

ITOJIHOCTbIO )l;erpagHpOBaJIH. 0)l;HaKO COBpeMeHHble 

)l;aHHbie ITOKa3hlBaIOT' IITO B KaprHHCKOe BpeM5I 

ITOKpOBHble Jie)l;HHKH yMeHbIIIaJIHCb Mettee tieM Ha 

30 % OT CBoero MaKCHMaJibHOro o6'beMa, a ypoBeHb 

MHpoBoro oKeatta He ITO)l;HHMaJIC5I Bhime coBpeMeH

HhlX H3o6aT -35, -70 M. K IIHCJIY TaKHX )l;aHHhIX 

OTHOC5ITC5I MaTepHaJibl H30TOITHO-KHCJIOpO)l;HOro 

aHaJIH3a )l;OHHbIX OTJIO)KeHHH [Chappel et al., 1996 
U ap.] H pe3yJihTaTbl ITaJieoreO)l;e3HtieCKHX HCCJie)l;O

BaHHH [TapalCa/-lO(J u ap., 1992 ]. CJie)l;OB cy~eCT
BeHHOro ITOHH)KeHH5I ITOBepxHOCTH Jie)l;HHKOB He 

Bbl5IBJieHO TaK)Ke H ITO pe3yJihTaTaM H3yIIeHH5I Jie)l;

HHKOBbIX KepttoB AttTapKTH)l;hl H I'peHJiaHAHH 

[KomJUIXO(J u ap., 1992 ]. TaKHM o6pa30M, Kap

rHHCKa5I TpaHcrpeCCH5I MO)KeT 6bITb CB5I3aHa TOJibKO 

c BepTHKaJibHbIMH TeKTOHHIIeCKHMH )l;BH)KCHH5IMH. 

IToAIIepKHeM, IITo ee cJie)l;OB B BocTOIIHo-A3HaTCKOM 

ceKTope ApKTHKH He Ha:ii:geHo [H eu3aecm1-toa, 
1981 ]. 

B ITpe)l;JiaraeMo:ii: ITaJieoreorpa¢HIIecKo:ii: MO)l;e

JIH aBTopaMH ITpHH5IThl IIpeJJ.IIOJIOXWHHH 0 COBITa

)l;eHHH rpaHH:U: MOp5I B Ka3aH:a:eBCKOe BpeM5I c 

coBpeMeHHhIMH H 06 OTCYTCTBHH MMIT ITOA MopeM 

B KOH:U:e Ka3aH:a:eBCKOH TpaHcrpeCCHH Ha BCe:ii: Tep

PHTOpHH JlaITTeBcKoro meJihcPa (pHc. 1, A). BMecTe 

c TeM OTCYTCTBHe Ka3aH:a:eBCKHX MOpCKHX OTJIO

)KeHHH Ha COBpeMeHHOM IT06epe)Kbe H BbIXO)l;bl B 

OCHOBaHHH 6oJibIIIHHCTBa 6eperoBbIX pa3pe30B cpe)l;

He- H/ HJIH paHHeIIeTBepTHIIHbIX CHHKpHoreHHblX 

OTJIO)KeHHH c ITOBTOpHO-)KHJlbHbIMH Jlb)l;aMH CBH)l;e

TeJibCTByeT 0 B03M0)KH0CTH cy~eCTBOBaHH5I Ha 

l-10 °cl2 Q3 

l<D>l7 1-=-ls 
04 
~9 
~ 

Pttc. 1. CxeMa Mep3JIOTHO-reoJIOrttIIecKott o6cTa

HOBKH Ha llleJibCpe MOPH JlaITTeBbIX " ero no6e

pe)Kbe: 

A - OKOJJO 110 TbIC. JJeT Ha3aA; E - OKOJJO 20-18 TbIC. JJeT 

Ha3aA, 1 - ypoBeHb MOpll no OTHOllleH1110 K cospeMeHHOMY ero 

nOJJOiKem110; 2 - cpeAHeroAOBal! TeMnepaTypa nopoA; 3 -
KOpeHHhie nopOAhI; 4 - 11HAeKC reHe311Ca 'leTBepT11qHblX OTJJO

iKeHm'i:; 5 - Mep3JJhie nopOAhI; 6 - JJeAOBbIH KOMnJJeKc; 7 -
nJJaCTOBbIH JJeA; 8 - JJl1H3hl Kp11on:iros; 9 - OTJJOiKeH11ll, 

COAepiKall(11e CB060AHhIH ra3; 10 - OTJ!OiKeHJ1ll c ra3or11AparnM11 . 
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H. H. POMAHOBCKJ1H l1 /l,P. 

npH6pe)l(HbJX y•IaCTKax IIIeJibcPa Jl:OKa3aHIJ;eBCKOH 

Mep3JIOTbl. 

AHaJIH3 cosoKynHOCTH ony6nHKOBaHHhIX ,n:aH

HhIX Il03BOJIHJI ocyII1eCTBHTb BbI6op KpHBbIX KOJie -

6aHHH ypoBHSI MHpoBoro oKeaHa, HaH6onee noJIHO 

KOppeJIHPYIOIIIHXCSI c OCHOBHbIMH npHpo,n:HbIMH co-

6hlTHSIMH Il03,n:HenJieHCTOIJ;eH-roJIOIJ;eHOBOro Bpe

MeHH KaK rno6aJihHblMH, TaK H HMeBIIIHMH MeCTO B 

BocT011Ho- A3HaTCKOM ceKTope ApKTHKH. B Ka11ecT

se KPHBhIX H3MeHeHHSI ypoBHSI 0KeaHa, cBo6o,n:HhIX 

OT HeOTeKTOHH'leCKHX H fJISII.1,HOH30CTaTH'leCKHX .n:e

¢opMall,HH 3eMHOH IIOBepXHOCTH, B HHTepBaJiaX 

140- 18 TbIC. JieT Ha3a,n: (T.JI.H.) H 18 T.JI.H. -

A 

~ IV ~803pacT (TblC. neT Ha3a,o,) 
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P11c. 2. BpeMeHHhre HHTepsaJibI ¢opMHposaH11S1 H 

JBOJIIOu,1111 MMII Ha rneJih¢e M OpSI JlanTeBbIX np11 

ero A - oroJieH1111, B cooTBeTCTBHH c Kp11sou 

H3MeHeHHSI ypoBHSI M11p0Boro oKeaHa [Chappel et 
al., 1996]: I, II, III, IV - CM. Ta6JI. l; H E -
3aTOnJieHHH, B COOTBeTCTBHH c KpHBOH [Fairbanks, 
1989]: I, II, Ill, IV - CM. Ta6JI. 2. 

1 - TOqK11 cj:laKT11qeCKl1X ;:iaHHbIX: a - [Chappel et al., 1996]; 
6 - [Fairbanks, 1989]; 2 - CKOpOCTh IIO):lbeMa ypOBH5! M0p5!, 
MM/ro;:i. 
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Ta 6 n 11 u. a 1. Ilpo,1.10JDKHTCJihHOCTh cjJopMHposamra 
MCp3JIOTbl Ha IllCJihcjJe MOPll JlaITTCBblX 

Haqano, Koueu., 
IlpO,!IOJI -
)1(11TeJih-

3TaIIbl Tb!C. JieT Tb!C. JieT Ms00 Thi 
Ha3a;:i Ha3a;:i 

HOCTh, 
Th!C. JieT 

I 110- 112 7,5 >100 O; -20 

II 87 9,5 77,5 -20; -45 

III 44 10,5 33,5 -4-; -65 

IV 24 13 11 -65 ; -100 

COBpeMeHHOCTb SIBJISllOTCSI KpHBhie, IIOCTpoeHHbre IIO 

pe3y JlhTaTaM H30TOilHO-KHCJIOpo,n:Horo aHaJIH3a 

,n:oHHhix oTJIO)l(eHHli: rrepBa.sr (pHc. 2, A) B palioHe 

MhICa XboH B HoBOH fBHHee [Chappel et al. , 1996 ], 
BTopasr (pHc. 2, E) 6JIH3 o. Eap6a,n:oc [Fairbanks, 
1989 ]. fio 3THM KpHBbIM 6hIJIH BbI,n:eJieHbI ,n:Harra30-

Hbl rny6HH co CXO):\HbIMH BpeMeHHbIMH HHTepBa

JiaMH oroJieHHSI - 3aTOIIJieHHSI IIIeJihcPa, a, CJie,n:o

BaTeJibHO, c 6JIH3KHM H3MeHeHHeM TeMrrepaTyp Ha 

ero IIOBepXHOCTH (Ta6JI. 1) . 
TaK, Ha11ano rrpoMep3aHHSI rneJib¢a, ocBo6o

,n:HBIIIerocsr OT OTCTyrraIOni;ero Ka3aHI.l,eBCKOro MOpSI, 

B .n:Harra30He rny6HH 0- 20 M npOHCXOJl:HJIO, Ha

'IHHaSI c 112-110 T.JI .H. KoHeu, arpa,n:au,HoHHOro H 

HallaJio .n:erpa,n:aa,HOHHOro 3Tana B pa3BHTHH Mep3-

t ,°C 
25 

-20 

- 15 

-10 

-5 

0 

Mope C yw a Mope 

~1 EJ2 t'---33 

P11c. 3. ITp11Mep KpHBhIX H3MeHeHHSI TeMnepaTyp Ha 

COBpeMeHHOH H3o6aTe -20 M llleJihcPa MOpSI JlanTe

BblX Ha npOTSl)l(eHHH IlOCJie,n:Hero rmru;tt03BCTa

THlleCKOro IJ,HKJia [Eop3eHX06a, 1992; 3y6aK06, 
1986; Barnola et al., 1987; Velichko et al. , 1984] c 
y11eTOM Mep3JIOTHO-TeMnepaTypHOH 30HaJThHOCTH. 

llfapOTbI: 1 - 71 °C.Ill . , 2 - 74' C.Ill., 3 - 77°c.rn . ; tcp -

cpe;:iHero;:iosall TeMrrepaTypa rropo;:i Ha oroneHHOM rneJTucj:le Ha 
COOTBeTCTBYIOill11X rn11p0Tax; t/1 - TeMrrepaTypa ,[Illa MOPS! !1 

,!IOHHblX OT JIO)l(eH11i1 ua COOTBeTCTBYIOI1111X 11111p0Tax ; 113:-.teHeH11e 
TeMrreparyp&1 rroeepxHOCT11 rnen&cj:la rrp11 perpecc1111 MOpSI ( tp) 11 

rrp11 Tpaucrpecc1111 MOPS! (/';.tT) Ha COOTBeTCTBYIOill11X lll11pOTax. 



PEKOHCTPYKI{JJ5! flAJIEOI'EOI'PAc/JW!ECKJJX YCJIOBJJH 

Ta 6 JI YI l\ a 2 . IlaJieOrHAPOJIOfHqecKtte yCJIOBl1!1 B np116pe>KHOH 30He MOp!i JlanTeBbIX B nep11011 IlOCJie)IHeH rpaHcrpeCCHl1 
(c 18 r JI H 110 cospeMemwcr11) . . 

BpeM11 
Cpe11Hero11osa5! 

3ranh1 
)1;11ana30H reMneparypa 

3aTOilJICHl15!, 
my611H, M MOpCKOM BO)lbl, 

T.Jl.H. 
"C 

13 11306a ra -100 -2 

IV 13-10,5 -100; -65 
III 10,5-9,5 -65; -45 
II 9,5-7,5 -45; -20 -1,5; -1,0 
I -20; -7 -1; +1 

5-0 -7; 0 

JlbIX TOJIIII Ha 3THX rJiy6HHax OTHOCHTC5I K 3aBepurn

IOII1eH CTaJI:HH nocJieJI;HeH TpaHcrpeCCHH 7 ,5 T.JI .H. H 

n03JI:Hee (Ta6JI. 2). HaqaJio ocyrneHH5I H npoMep-

3aHH5I rneJibcPa Me)KJI:Y H3o6aTaMH - 20 - -45 M 

CB5I3bIBaeTC5I co BpeMeHeM 80 T .JI.H. ; KOHeu; 3TOro 

nepHOJI;a H HaqaJIO JI;erpaJI;au;HOHHOro 3Tana - OKO

JIO 9,5 T.JI .H . 

KoJie6aHHe TeMnepaTyp noBepxHOCTH nopo):I 

npHHHMaeTC5I corJiaCHO 06II1enJiaHeTapHbIM H3Me

HeHH5IM KJIHMaTa, yToqHeHHbIM ):IJl5I ceBepO- BOCTOKa 

A3HH no pe3yJihTaTaM naJieoreorpa¢HqecKHX H 

naJieoMep3JIOTHhIX HCCJieJI;oBaHMH H.B.KHHJI:, 

H.B.XoTHHCKoro, T .H.KanJIHHOH, B.B.BayJIHHa H 

H.C.Ll,aHHJIOBOH, H .H.PoMaHoBcKoro, A .A.Be

JIHqKo, B.A.3y6aKoBa, H.H.Bop3eHKOBOH H JI:p. 

KpHBhre H3MeHeHH5I TeMnepaTyp noBepxHoCTH 

rneJibcPa BO BpeMeHH (pHC. 3) JI:JI5I H306aTbI - 20 M, 

CTpOHJIHCb no cJieJI;yIOII1eH cxeMe: TeMnepaTypa 

MOpCKOH BOJI:bl H ):\Ha ):10 perpecrnH (t/1.) - CKaqKo

o6pa3HOe nOHH)KeHHe cpeJI;HeroJI;OBOH TeMnepaTypbI 

nopo):I ):10 umpOTH0-30HaJihHOro 3HaqeHH5I Ha MO

MeHT perpeCCHH (Litp) - H3MeHeHHe TeMnepaTypbI 

nopO):I (tcp) ocyrneHHOro rneJibcPa B COOTBeTCTBHH c 

KOJie6aHH5IMH KJIHMaTa Ha cesepo- BOCTOKe 

ApKTHKH - cKaqKoo6pa3Hoe nosbrrneHHe TeMnepa

TYPhI Ha MOMeHT 3aTonJieHH5I TpaHcrpeccHpyIOII1HM 

MopeM (LitT). IlpH peKOHCTPYKU:HH yqHThIBaJIOCb 

CyII1eCTBOBaHHe Mep3JIOTHO-TeMnepaTypHOH 30-

HaJibHOCTH Ha ocyrneHHOM rneJibcPe H pa3HHIJ;a TeM -

nepaTyp MOpCKOH BO):lbl KaK Ha pa3HbIX 3Tanax 

perpeCCHBHO-TpaHcrpeCCHBHOrO IJ;HKJia, TaK H B 3a

BHCHMOCTH OT IIIHpOThI, Jie):IOBOH o6cTaHOBKH H Me

CTOnOJIO)KeHH5I OTHOCHTeJibHO ycTheB peK. YqeT 

Mep3JIOTHO-TeMnepaTypHOH 30HaJibHOCTH npOH3-

BO):IHTC5I nyTeM nOCTpOeHH5I KpHBbIX H3MeHeHH5I 

TeMnepaTypbI nopOJI: BO speMeHH Ha pa3HbIX IIIH

pornx JI:JI5I Bb16paHHOH H3o6aTbI. Ha pHc. 3 npe):l

CTaBJieHhI KpHBbie JI:JI5I COBpeMeHHOH H3o6aTbI - 20 M. 

OCHOBHhIE 3TAilhI PA3BIITIHI lliEJih<I>A 
B Il03,II;HEM IIJIEMCTOU:EHE 

II rOJIOU:EHE II IIX OCOEEHHOCTII 

IlJieHCTOIJ;eH- rOJIOIJ; eHOBbIH perpeCCHBHO-TpaH -

crpeCCHBHbIH IJ;HKJI c n03HIJ;HH B03):1eHCTBH5I npHpOJI: 

HbIX ycJIOBHH Ha ¢opMHpoBaHHe H 3BOJllOIJ;HIO Mep-

3JlbIX TOJIIII Ha rneJibcPe MO)KeT 6bITb noJI;pa3JI;eJieH 

CKopocrh 
TepM0Jpo31151 CoxpaHHOCTb 

IlO)l'bCMa JleAOBhie 
MOpCKl1X 3aronJICHHhIX 

ypOBH5! M0p5!, yCJIOBl15! 
MM/ro11 

6eperoB OT JIO>KCHl1M 

14,5 IlaKOBbIM JICA 0'leHb cJia6a5! ? 
Xopornal! 

5,2 Ilp11naMHhIM Cna6a11 

1,4 JIC)I, Il0Jlb!Hb5!, 0'leHb 6hlcrpa5! [!JI ox al! 
MOJIO)IOM JICA 

Ha ):IJIHTeJibHbIH nepHOJI: perpeCCHH MOp5I H nepHO):I 

ero TpaHcrpeCCHH. IlocJieJI;HHH, B CBOIO oqepeJI;b, 

pa3JI;eJI5IeTC5I Ha JI:Ba 3Tana. 

Ll,JI5I rrepuo,aa perpecc1111 MOPH H ¢op-

MHpoBaHH5I Mep3JibIX TOJIIII Ha ocyrnaBIIIeMC5I 

rneJibcPe xapaKTepeH p5IJI: oco6eHHOCTe:l1. OcyrneHHe 

IIIeJibcPa npOHCXOJI:HJIO BO BpeMeHH HepaBHOMepHO. 

Ha OT):leJibHbIX 3Tanax OHO cMeH5IJIOCb KpaTKOBpe

MeHHbIMH CTaJI;H5IMH HaCTynaHH5I MOp5I 

(CM. pHc. 2, A), T . e. arpaJI;au;H5I Mep3JIOTbI cMeH5I

JiaCb ee ):lerpa):lau;He:l1 B JI:Hana3oHe rJiy6HH H noJioce, 

COOTBeTCTBYIOII1eH cPJIYKTyau;HH 6eperOBOH JIHHHH. 

IlepHO):IHqecKHe KOJie6aHH5I KJIHMaTa H TeMnepaTy

pbI nopoJI: npoHCXOJI:HJIH B ycJIOBH5IX nocJieJI:OBaTeJih

Horo HapaCTaHH5I HX cypoBOCTH (CM. pHC. 3). 
HaH6oJiee rJiy6oKHM noxoJioJI;aHHeM H noHH)KeHHeM 

ypOBH5I MOp5I xapaKTepH3yeTC5I capTaHCKOe speM5I. 

3To noHH)KeHHe corJiacHo ou;eHKaM reoJioro-reo

Mop¢oJiorHqecKHx, naJieorJI5IIJ;HOJIOrHqecKHX, H30-

TOnHO-KHCJIOpOJI:HbIX H naJieoreo):le3HqecKHX JI;aH

HbIX cocTaBJI5IeT oT 100 JI:O 140 M [ CeJZuemwe, 
1996] (CM. pHc. 1, E). IlocTeneHHOCTb ocyrneHH5I 

HaIIIJia OTpa)KeHHe B COKpaIIIeHHH nepHOJI;a npoMep-

3aHH5I OT BHyTpeHHHX qacTeH oroJieHHOro rneJibcPa 

K ero nepH¢epHH: OT 6oJiee qeM 100 T. JI. Me)KJI:Y 

COBpeMeHHOH 6eperoBOH JIHHHeH H H306aTOH - 20 M 

JI:O 11 T. JI . Ha H306aTe -100 M. (CM. Ta6JI . 1). IlpH 

3TOM 3TaIIbI KpaTKOBpeMeHHbIX IJ;HKJIOB OTCTyna

HH5I- HacrynaHJUI MOp5I (HanpHMep 3Tan OT 110 JI:O 

80 T.JI.H. JI:JI5I JI:Hana30Ha my6HH - 20; -45 M) HCKJIIO

qaJOTC5I H3 speMeHH 3KCnaHCHH Mep3JIOTbI Ha ceBep H 

JI;eJiaIOT MOJI:eJib ee ¢opMHpoBaHH5I JI:HCKpeTHOH. 

Ha rneJibcPe npoHCXOJI:HJIO npoMep3aHHe ocaJI;

KOB H nopo):I, HaChlII1eHHbIX MOpCKOH BOJI:OH, npHqeM 

TeMnepaTypa HX 3aMep3aHH5I COCTaBJI5IJia npHMepHO 

-2°C . ArpaJI:aIJ;H5I Mep3JIOThr conpoBO)K):laJiaCh o6pa-

30BaHHeM nOJI;3eMHbIX JlbJI:OB, KpHOn3roB H 

paCIIIHpeHHeM 30Hbl CTa6HJibHOCTH ra30rHJI;paTOB 

(CM. pHc. 1, E). TeMnepaTypa B03JI:yxa, noBepx

HOCTH 3eMJIH H nopOJI: HaH6oJiee HH3KHMH 6bIJIH B 

ca pTaHe (24-18 T .JI.H.). Ilo JI;aHHhIM 6oJihIIIHHCTBa 

HCCJie):IOBaTeJieH 3TH TeMnepaTypbI 6hIJIH HH)Ke COB 

peMeHHhlX Ha 8-15°C. 3bip5IHCKOe BpeM5I xapaK

TepH30BaJIOCb TeMnepaTypaMH npHMepHO Ha l-2°C 

TenJiee capTaHCKOro (ApXGl-tZeJZOB U 8p., 1996; 
Barnola et al., 1987]. BpeM5I, cooTBeTCTBYIOIIIee 

KaprHHCKOMY' BbIJI;eJI5IeTC5I HaJIHqHeM KpaTKOBpe

MeHHbIX noTenJieHHH, OTMeqeHHbIX TepMoKapCTOM 
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H. H. POMAHOBCKHH Jf ,aP. 

Ha KoJJhIMCKOH HH3MeHHOCTH [Kanllwta, 1981 ]. 
0)].HaKO no OCHOBHOMY TeMnepaTypHOMy ¢atty H 

oco6eHHOCT5!M CHHKpHoreHHOro OCa)l.KOHaKOnJJeHH5! 

OHO MaJJO OTJJHl.!aJJOCb OT 3bip5!HCKOrO BpeMeHH. 

BecbMa cypoBT>Ie KJJHMaTHlleCKHe ycJJOBH5! 

6oJJhllleH 1.1aCTH n03)].Hero nJJeHCTO:U:eHa BO MHOroM 

CB5!3aHhl c npeKpallleHHeM BO)l.006MeHa Jle)l.OBHTOro 

c ATJJaHTH'leCKHM H THXHM oKeattaMH, KOTopoe, B 

CBOIO oqepeJI.h, 5!BJJ5!JJOCh peaK:U:Hei1 Ha nporpec

CHpyrolllee noxoJJO)l.aHHe H nOHH)Kemre ypoBH5! M11-

p0Boro OKeaHa. EepHHrHHCKHH MOCT HallaJJ cyllleCT

BOBaTh, nO-BHJI.HMOMY' cpa3y nocJJe BaJJT>KaTJJeH

CKOH TpaHcrpeCCHH y 6eperoB qyKOTKH H AJJ5ICKH 

(OKOJJO 70 T.JJ.H .) . 06pa30BaHHe nOJJ5!pHoro rHJI.pO

JJOrHlleCKOro ¢poHTa Me)KJI.Y Ep11TaHCKHMH ocTpo

BaMw H IO)KHOH OKOHellHOCTbIO fpeHJJaH)l.HH, npe 

n5!TCTBYIOlllero nona)l.aHHIO aTJJaHTH'leCKHX BO)]. B 

ApKTHlleCKHH 6accei1H, npo113omJJo no3)Ke [11 ae
JT.uBuc, 1997]. Do-BH)l.HMOMY , B 3TOT )Ke nepHOJI. 

11cqe3aeT H C11611pcKa5! noJJbIHh5!. f11JI.poJJor11qecKa5! 

H30JJ5!:U:H5! Jle)l.OBHTOro OKeaHa npHBeJJa K ¢op

MHpOBaHHIO no BCeH era nJJOlllaJI.H MHOrOJJeTHHX 

naKOBhIX JJhJI.OB. HaJI. BOCTOl.!HhIM ceKTopoM 

ApKTHKH 11 np11JJerarom,ei1 qacTH A3HaTcKoro Ma

TepwKa o6pa3oBaJJC5! o6mHpHblH ycTOHllHBblH aHTH

:U:HKJJOH. B JJaHJI.ma¢Te rocno)l.cTsoBaJJa OJI.Hoo6pa3-

Ha5! TYHJI.po-CTenh, nepexOJI.5lllla5! K no6epe)KhIO B 

nOJJ5!PHYIO nyCTbIHIO. JleTO 6hIJJO OTHOCHTeJJbHO 

TenJJoe, cyxoe rr 6e3o6JJallHOe, 3HMa 6h1JJa OlleHb 

XOJJO)l.HOH H OTJJHllaJJaCb MaJJOCHe)KHOCTbIO, 'ITO 

o6ecne'IHBaJJO KOpM KpynHbIX TpaB05!JI.HbIX MJJe

KOnHTaIOIIIHX [IIIep, 1971, 1997]. Cyposh1e Mep3-

JJOTHhie ycJJOBH5! orpam:lllHBaJJH cyII1eCTBOBaHHe Ta

JJHKOB HCKJJIOllHTeJJbHO nOJI.PYCJJOBbIMH 'laCT5!MH 

)l.OJJHH. 

B MOJI.eJJH 6hIJJO npHH5!TO JI.OnyII1ett11e o CXOJI.CT

se COBpeMeHHOH H n03)].HenJJeHCTO:U:eHOBOM Mep3-

JJOTHO-TeMnepaTypHOH 30HaJJhHOCTH, KOTopa5! coc

TaBJJ5!eT npHMepHO l ,5°C Ha OJI.HR rpa)J.yc llIHpOTbl. 

Ll,onyII1eH11e 6a3rrpyeTC5! Ha KJJHMaT006pa3yroII1eM 

3HalleHHH 06m11pHbIX MHOrOJJeTHHX naKOBbIX Jlb)l.OB, 

3aH11Masm11x aKsaTopHIO ApKTHllecKoro 6acce:iitta 

snJJOTh JI.O caMoro no6epe)Kb5!. 3To BJJH5!HHe pacn

poCTpaH5!JIOCh npe)l.nOJIO)KHTeJJbHO Ha BCIO TeppH

TOPHIO. ocymeHHOro meJib¢a. Bo3JI.ei1cTs11e JJe)l.osoi1 

o6cTaHOBKH 113yqetto B HcJJaHJI.HH [Bergthorsson, 
1969 ]. y CTaHOBJieHo, 'ITO BeKOBhle KOJie6aHH5! cpe)l.

Hero)l.OBOH TeMnepaTypbI B03)].yxa Ha 3TOM OCTpOBe 

Ha npOT5!)KeHHH nocJJe)l.Hero TbIC5!lleJJeTH5! (c 930 r.) 
KOppeJIHPYIOTC5! c npO)l.QJI)KHTeJJhHOCTbIO JJe)l.OBOro 

Ce30Ha y ero 6eperoB H KOJJHlleCTBeHHO Bhlpa)KaIOT

C5! nOHH)KeHHeM TeMnepaTypbI Ha 2 °C npH yBe

JJHlleHHH XOJIO)l.HOro ce3oHa Ha 4 MeC5!:U:a. 

TaKHM o6pa30M, B03MO)KHble H3MeHeHH5! TeM

nepaTyphI nopoJI. B HanpaBJJeHHH no6epe%h5! 3a ClleT 

nOHH)KeHH5! TeMnepaTypbI B03)].yxa B 30He B03-

)l.eHCTBH5! MHOroJieTHero JJe)l.OBOro noKpOBa JI.OCTHra

JIO nop5!JI.Ka 6 °C. B ttanpaBJJeHHH K 6epery B 3TOH 

30He TaK )Ke yMeHhmaeTC.5! COMKHYTOCTb, BbICOTa H 

CHero3a)l.ep)KHBaIOII1a5! pOJJb paCTHTeJibHOro noKpo-
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Ba. B coBpeMeHHhIX ycJJOBH5!X 3TII ~ • .,,....,..,.,,,...._,, 

IOTC5! rJJaBeHCTBYIOlllHMH B cPOPMR!J<J.:>a....:.&:t 

paTypttoro pe)KHMa nopoJI. .5Itto-Hiuu;;:,;xx.c:S 
MeHHOCTH, Jl5IxoBCKHX 11 H0Bociill1.apao: 

HMH onpeJI.eJJ5!eTC5! rrrnpoTHoe no8Jl!Rli:lii:;:e 

ro)l.OBbIX TeMnepaTyp OT -5 - - 7° 
pe)l.KOJJeCb5!X rora HH3MeHHOCTeH A 
BaeMbIX , nOJJHOCTbIO JJHIIJeHHbIX 

eJI.OMhI apKTHlleCKHx ocTpOBOB. Doo.m~::.:eEl:TO. 
HOBa5! Mep3JJOTHO-TeMnepaTy p a asi: 

Bp5!JI. JJH 6hIJJa Mettee Bbipa)KeHBOM , q 

Ha5!, TeM He Mettee npHH5!T Oe JJ;OII) 

npoBepKH nyTeM 113yqeHH5! no3roren:1·ei!~aiU!J:eEro 

HeTHlleCKHX BbICOKOJJb)l.HCTbIX CHHK ill 

JJO:>KeHHH c CHHreHeTHl.!eCKHMH JJe;:umiiC'.Dl 1aMJ!J 

,,JJe)l.OBOro KOMnJJeKca". Cl>opMHp OBaHII 3TIIX TOJilll 

ocyII1eCTBJJ5!JJOCh MHoro 6bICTpee qe . ,.. ~osaHI1e 

OTJJO)KeHHH B TepMOXpOHbI BCJJ ;:(CTB e Bbl OKOro 

CO)l.ep)KaHH5! B HHX Il .J:3 MR ro iib)l.a 

(cM. p11c. 1, E). 3ttallHTeJibHhI paa.TI'I'IIDI: B M Olll

HOCTH Jie)l.OBoro KOMnJJeKca (OT B ;n, .u:o 50-

60 M, a B03MO)KH0 H 6onee) II , 

¢opMHpOBamre OCa)l.KOB llIJJO HepaBH 

noJJO)KHTeJJhHO Ha1160JJee aKTHBH ' OHaKon

JJeHHe npOHCXO)l.HJJO 6JJH3 COBpeMeHH ro rro6epe)Kb5! 

(30HaJibHa5! 3aKOHOMepHOCTb)' a TaKJK B OTpH:u:a

TeJJbHblX HeOTeKTOHHlleCKHX CTp CT pax (reo

CTPYKTYPHblH KOHTpOJJb) . H e HCKJIIOl.! BO, 'IT O rroc

JJeJI.Hee BeChMa 3HallHMO B CB5!3H c Hanp a sJJeHHblM 

onycKaHHeM JiarrTeBCKOro llleJibtj:la B Il03.D;HeM Ka:ii

H030e H nprrypolleHHOCTbIO K HeMy PHcPTOBhIX 

CTPYKTYP [Drachev et al. , 1994 ]. Cpe!\H e paclleTHa5! 

CKOpOCTb BepTHKaJJhHbIX L\BH)KeHHH B 1103)].HeM Kai1-

H030e COCTaBJJ5!JJa 0 ,5-1 MM/ro!\. 0!\HaK O BO MHO

rwx pH¢Tax 3aperHcTp11posatto yseJIHllettrre CKO

poCTH B n03)].HeM nJJeHCTO:U:eHe H rono:u:eHe JI.O He

CKOJibKHX MHJJJJHMeTpOB H )l.a)Ke 1-2 CM B ro)l. 

[HuK01-we, 1977]. Do3TOMY B Tex qacT5!X prr¢TO

Bhlx rpa6eHOB, r)l.e npO)l.QJI)KHTeJihHOCTb ocymeHH5! 

meJJhcPa 6hlJia HaH60JJbllla5!, eCTb OCHOBaHH5! L\JI5! 

npe)l.nOJIO)KeHH5! 0 B03MO)KH0CTH HaKOnJJemrn 

CHJibHOJJb!\HCTbIX CHHKpHoreHHbIX TOJJIII, MOIIIHOCTb 

KOTOpbIX MO)KeT H3Mep5!TbC5! MHOrHMH )l.eC5!TKaMH 

MeTpOB. 

Ha 3Tane n03!\HenJiei1cTO:U:eHOBOH perpecc:im 

KOJJHlleCTBO BbIHOCHMOrO B Mope JI.HCnepcHoro MHHe

paJJhHOro BeII1eCTBa yMeHblllaJJOCb BCJie!\CTBHe era 

aKKYMYJI5!:U:HH Ha OroJIHBIIIeMC5! meJJbcPe B Jie)l.OBOM 

KOMnJieKce. BMecTe c 3axopotteHHhIMH oprattrrllec

KHMH OCTaTKaMH MHHepaJihHa5! COCTaBJI5!IOII1a5! 

CHHKprroreHHbIX OTJJO)KeHHM nO)l.BepraJiaCb HHTeH

CHBHOMY KpHoreHHOMY BbIBeTpHBaHHIO H KpHoreH

HOMY ¢paK:U:HOHHpOBaHHIO. 

HallaJJo JI.erpaJI.a:U:HOHHoro 3Tana pa3BHTH5! 

rneJJbcPOBOH Mep3JJOTbl MOp5! JianTeBblX CB5!3aHO c 



PEKOHCTPY](1'J!H IIAJIEOI'E OI'PAc/JWiECKJ!X YCJIOBJ!fJ 

Pttc. 4. CxeMa Mep3JJOTHo-reo11orw-1ecKoi1 o6cTa

HOBKH Ha rneJJbCpe MOPSI JlanTeBbIX H ero no6e

pe)Kbe. 

A - OKOJIO 8-6 T. JJ .H.; E - HacTO>m.\ee speMS1; 1 - TepMOKap

cTOsoe 03epo; 2 - np1matiHbIH J1e11; 3 - MOJJ0)10H J1e11 ; 4 -
TI0Jlb!Hb51; 5 - XOJl0)1HbIC paCCOJlbI; 6 - TIOTOKl1 napH11KOBblX 

ra30B. OCTaJJb Hbre yrn. o603H. CM. Ha p11c. 1. 

rroc11e11e~HHKOBoif T pattcrpeccneif, HallaBineH:csr 

18 T. JI. H. Ero MO)J(HO pa3,11,em1Tb Ha ,11,se llacn-1: 

rrepByIO - OT 18-16 ,11,0 8-7 T. JI. H. (pHC. 4, A) 
H BTOpyIO - c 8-7 T. JI. H. ,11,0 COBpeMeHHOCTH 

(p11c. 4, E). Ll,Jisr HHX xapaKTepHbI pa3Hhie TeH

,11,em.i:1111 pa3BHTJ1SI rrpHp0,11,bl H B3aHM0,11,elkTBHSI MO

pSI H cyIIIH, cyn.i:eCTBeHHO orrpe,11,eJIHBIIIHe oco6eH

HOCTH COBpeMeHHbIX peJIHKTOBbIX Mep3JibIX TOJIIIJ: 

JlarrTeBcKoro IIIeJib¢a. 

Hatt6oJiee Ba)J(HOH oco6eHHOCThIO rrepBoif 
CT8~1111 Tpattcrpecc1111 SIBJISieTCSI BbICOKaSI CKOpOCTb 

rro,11,neMa ypoBHSI Mopsi: (CM. pttc. 2, E), oco6eHHO, 

HalIHHaSI c 13 T. JI. H. IlepeMen.i:eHHe 6eperOBOH 

JIHHHH BHYTPh IIIeJihcPa rrpottcxo,11,HJIO co cpe,11,tteif 

CKOpOCTbIO 40-80 M/ro,11,. 3TO rrpHB0,11,HJIO K 3aTOII

JieHHIO Jie,11,0BOro KOMIIJieKca BMeCTO era pa3py

IIIeHH51 TepMoa6pa3tteif (CM. pttc. 1, A, B). CJia6oMy 

pa3BHTHIO TepMoa6pa3HOHHbIX rrpm.i:eccoB B HeMa

JIOH CTeIIeHH crroco6CTBOBaJia BbICOKaSI Jie,11,0BHTOCTb 

MOpSI, oco6eHHO ,11,0 HallaJia fOJIOIJ:eHOBOro OIITHMyMa 

(cM. Ta6JI. 2). MopcKtte BOAhI HMeJIH HH3KHe oTpH

i.i:aTeJibHhie TeMrrepaTypbI, 6JJH3KHe K -2°C, lITO 

yMeHbIIIaJio HX B03,II,eHCTBHe Ha CHHKpttoreHHbie 

Mep3Jibi e rrop0,11,bl, HMeIOn.i:He TeMrrepaTypy TaSIHHSI 

0°C. Ll,erpa,11,ai.i:ttsi: MMII KOHTpoJittpoBaJiach pa3Mhl

BOM 11 HaKorrJieH11eM MopcKHX oca,11,KoB. B MecTax 

pa3MbIBa H TaM, r,11,e MOpCKaSI B0,11,a Herrocpe,11,CTBeHHO 

KOHTaKTHpOBaJia c CHJibHOJib,11,HCTbIMH rropo,11,aMH, 

IIIJIO paCTBOpeHHe rrpeCHbIX Jib,11,0B' He6oJibIIIHe Tep-

Morrpoca,11,KH H rrepexo,11, Mep3JibIX OTJIO)J(eHHM B ox

Jia)J(,11,eHHbie. B MecTax HaKorrJieHHSI TOHK0,11,ttcrrepc

HbIX oca,11,KOB Ha.II, Jie,11,0BbIM KOMIIJieKCOM rrpOHC

X0,11,HJIO ero ,,3axopoHeHtte". TeMrr rrepexo,11,a Mep3-

JibIX OTJIO)J(eHHH B OXJia)J(,11,eHHbie 6hIJI HH3KHM 

BCJie,11,CTBHe MaJibIX CKOpOCTeif AHcPcPY3HH COJieH qe

pe3 IIbIJieBaTbie cyrrecH H cyrJIHHKH (rrpo,11,yKThI 

pa3MbJBa cy6a3paJibHbIX CHHKpHoreHHbIX rropo,11,). 

3TO IIO,II,TBep)J(,11,aeTCSI IIOlITH IIOBCeMeCTHO ,11,JISI rJiy-

6HH 6oJiee 15-20 M 6JIH3KHM 3aJieraHHeM K rro

BepxHOCTH ,11,Ha ci.i:eMeHTHpOBaHHbIX Jlb,11,0M rropo,11,. 

Btt,11,HMO, cyn.i:ecTBeHHhre TepMorrpoca,11,KH Ha ,11,He 

Mopsr 6bIJIH HeBeJIHKH HJIH oTcyTCTBOBaJIH. OcHoB

Hoe IIOCTYIIJieHHe MHHepaJibHbIX oca,11,KOB B Mope 

ocyn.i:ecTBJISIJIOCb 3a ClleT BbIHOCa HX peKaMH H 

B3MY1IHBaHHSI OTTaSIBIIIHX cy6a3paJibHbIX OTJIO

)J(eHHH Ha MOpCKOM ,11,He. 

TpaHcrpeccttsi:, oco6eHHO B ee HallaJie, HOCHJia 

HHrpeCCHOHHbIH xapaKTep, npH KOTOpOM pelIHbie 

,11,oJIHHbI rrpeBpan.i:aJIHCb B ry6hl. KoHi.i:eHTpaIJ:HSI 

pelIHOro CTOKa no 3aTOIIJieHHbIM ,11,0JIHHaM rrpH

B0,11,HJia K orrpecHeHHIO B0,11,bl B HHX, IIOBbIIIIeHHIO HX 

TeMrrepaTypbl ,11,0 IIOJIO)J(HTeJibHbIX 3Ha1IeHHM H, Be

pOSITHO, K OTTaHBaHHIO rro,11, HHMH MMII H ¢op

MHpoBaHHIO TaJIHKOB . 

TpaHcrpeccttsi: rrpoTeKaJia Ha ¢oHe rreptto

,11,HlleCKHX KOJie6aHHH KJIHMaTa c TeH,11,eHIJ:Heif K 

IIOTerrJieHHIO, lITO HaIIIJIO OTpa)J(eHHe Ha rraJieoTeM

rrepaTypHbIX KpHBhIX (cM. pttc. 3). B KpaTKOBpe

MeHHhre KpHOXpOHbl ¢opMHpOBaJIHCb Jib,11,HCTbie 

Mep3Jibie TOJIIIJ:H. TaK, K IIOXOJI0,11,aHHIO rropT-6pIOC 

(15,5-14,5 T.JI.H.) OTHOCHTCSI ¢opMHpOBaHHe 

HH30B aJieIIIKHHCKOH CBHTbI [illep, 197 l; KanAuHa, 
1981 ]. B 3Tarrhr rroTerrJieHHSI Ha py6e)J(e rrJieifcTo

i.i:eHa H rOJIOIJ:eHa Ha rrpHMOpCKHX HH3MeHHOCTSIX 

ceBepo-BOCTOKa A3HH rroJiyllaeT pa3BHTHe TepMo

KapcT [KanAuHa, J!O)l(KWt, 1979] (CM. pttc. 4, A). 
ABTOpbI ,11,aTttpyIOT ero Me)J(CTa,11,ttaJiaMH 6eJIHHra 

(12,8-12,3 T.JI .H.), aJIJiepe,11,a (11,8-11,0 T.JI.H.) 

H, IIO-BH,11,HMOMY' rrpe,11,6opeaJibHbIMH TepMoxpo

HaMH (OKOJIO 10-9,5 T .JI.H.)' tt6o B 6opeaJibHbIH 

OIITHMYM aJiaChI, KaK ¢opMa peJibe¢a, y)J(e cyri.i:e

CTBOBaJIH. BoJibIIIoe KOJIHlleCTBO c¢opMttpoBaB

IIIHXCSI HeCKB03HbIX II0,11,03epHbIX TaJIHKOB 6hIJIO 3a

TOIIJieHO HaCTyrraIOIIJ:HM MopeM. 0TpHIJ:aTeJibHO

TeMrrepaTypHbie MOpCKHe B0,11,bl, rrepeKpbrnaSI TaJibre 

OTJIO)J(eHHSI, HaCbIIIJ:eHHbre rrpeCHOH B0,11,0H, Bbl3bI

BaJIH HX rrpoMep3aHHe, ¢opMHPYSI cy6MapHHHbie 

6yJiryHSIXH [Ap3, 1980 ]. 
BTopoif JTarr rpattcrpecc1111 oxBaThlBaeT 

rreptto,11, OT 8-7 T.JI.H. ,11,0 coBpeMeHHOCTH. OcHOB

HbIMH ero oco6eHHOCT51MH SIBJISIJIHCb Me,11,JieHHOe no

BbIIIIeHHe ypoBHSI MttpoBoro oKeaHa H rroTerrJieHtte 

KJIHMaTa. 3To orrpe,11,eJISIJIO pa3BHTHe TepMoa6pa3HH 

MOpCKHX 6eperoB, KOTOpaSI rrpoTeKaeT co cpe,11,Heif 

cKopoCThIO 4-6 M/ro,11,. BCJie,11,cTBHe TepMoa6pa3HH 

JIOKaJibHO ,11,0CTHraBIIIeif ,11,eCSITKOB MeTpOB B ro,11,, y)J(e 

B HCTOpH1IeCKOe BpeMSI B Mope JlarrTeBbIX HC1Ie3JIH 

MHOrHe OCTpOBa, CJIO)J(eHHbre Jie,11,0BbIM KOMIIJieKCOM 

[EyHze, 1887; CmenaHoe, 1948]. 3a rrocJie,11,HHe 
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7-8 TbIC. JieT B pe3yJibTaTe TepMoa6pa3HH nreJibcP 

MOpSI JlanTeBhIX pacnrHpHJICSI Ha 30-50 KM. 

Ba:arneiinrnM cneACTBMeM TepMoa6pa3MM SIBJISI

eTC5! cpe3aHne Han6onee JihAMCTOH BepxHeii qacTH 

pa3pe3a qeTBepTMqHhIX OTJio:>r<eHMH. B npM6pe:>r<Hoii: 

30He MopeM 3aTanJIMBaJIMCb MaJIOJibAHCThie ITJIOT

Hhie OTJio:>r<eHMSI. Pe3yJihTaToM 5IBJI5IeTC5! OTCYT

CTBMe TepMonpocaAOK ITOA AHOM MOp5! BCJieACTBMe 

OTTanBaHMSI MMTI. A caM npou:ecc AerpaAau:nn 

Mep3JibIX TOJIIIJ, npoTeKaeT 6hICTpee, TaK KaK 

MOpCKMe BOAbI B03AeHCTBYIOT Ha 6onee noAaTJIHBbTe 

MaJIOJibAMCThie qacTO 3aCOJieHHhie OTJIO:>KeHMSI, MMe

IOill,Me TeMnepaTypy OTTaMBaHHSI HM:>Ke 0 °C (CM. 

pMc. 4, A,E) . 0TTa5IBIIrne H nepeMhIThre OTJio:>r<eHMSI 

pa3pynreHHblX TepM03p03HeH 6eperoB 5IBJI5IIOTC5! 

CTOJib :>r<e (eCJIH He 6onee) 3HaqnTeJihHbIM HCToq

HHKOM nocTynJieHHSI MHHepaJihHOI'O MaTepHaJia B 

Mope, KaK M TBepAbIH peqHOH CTOK. 

B paHHeM n cpeAHeM ronou:eHe (Ao 6-5 T .JI .H.) 

Ha npHMOpCKMX HM3MeHHOCT5IX IIIHpOKO pacnpoCT

paHeH o3epHbI:ii: TepMoKapcT (CM. pnc. 4, A,E). Tep

MOKapcTOBhre 03epa H KOTJIOBHHbI CTaHOB5ITC5! MeC

TaMH aKKYMYJISIU:HH ocaAKOB, o6pa3yIOIIIHXC5! M3 

npOTaMBaIOIIl,HX M pa3pynraIOIIJ,HXC5! OTJIO:>r<eHHH Jie

AOBOI'O KOMnJieKca. 3TO 5IBJieHMe cym,eCTBeHHO CHM-

3HJIO o6'beM TBepAOI'O CTOKa MaJihIX H cpeAHMX peK. 

HarrpaBJieHHoe noTenneHMe KJIMMaTa B paHHeM 

H cpeAHeM I'OJIOU:eHe, pacnpecHeHMe MOpCKHX BOA 

peqHbIMH nOBbICHJIO TeMnepaTypy nepBbIX B 

npn6pe:>r<HOH nOJIOCe AO nOJIO:>KHTeJihHhlX 3HaqeHHH. 

3TOT npou:ecc CbII'paJI onpeAeJISIIOIIIYIO pOJib B ¢op

MHpOBaHMM HeCKB03HbJX cy6MapHHHbIX TaJIHKOB 

(CM. pttc. 4, E) B 30He, orpaHnq:irnaeMo:ii: 6eperoM M 

M3o6aTaMM -10, -15 M. OnpecHeHHhre nono:>r<nTeJib

HO-TeMnepaTypHhie BOAbI o6ycJIOBHJIH TaK :>r<e 6onee 

I'Jiy6oKoe npoTanBaHMe MMTI B npn6pe:>r<Hoii: 30He 

no cpaBHeHMIO c TeMH l!aCTSIMH nreJib¢a, I'Ae rJiy-

6HHbl npeBhIIIIaJIH 10-15 M. 

OnpecHeHHhre BOAhI c nono:>r<MTeJibHhIMM TeM

nepaTypaMM, cym,ecTBOBaBnrne B APeBHHX pycno

BhIX qaCTSIX AHHIIJ, nOABOAHbIX AOJIHH JleHhl, 5IHbI, 

XaTaHrH tt AHa6apa, TaK:>r<e ttrparoT 3HalIMTeJibHYIO 

pOJib, onpeAeJI5!5!, nO-BMAHMOMY' cym,eCTBOBaHMe 

cy6MapMHHhIX TaJittKOB. CKB03Hhre cy6MapMHHhre H 

oco6eH:Ho nOA03epHhre TaJIMKH Ae3MHTerpMpoBaJIM 

30HY CTa6MJibHOCTH I'a30I'HAPaTOB H 5IBJI5IIOTC5! B 

HaCTOSIIIJ,ee BpeMSI MeCTaMH BbIXOAOB napHHKOBb!X 

ra30B. K TaKMM o6pa3oBaHH5IM OTHOCSITCSI, BMAMMO, 

H TaJIHKH' npeAnOJIO:>KHTeJihHO o65!3aHHbJe CB OHM 

cPOPMMpOBaHHeM ce:ii:CMHlJeCKHM 5IBJieHH5IM Ha 

nrenhci:Je M BhICOKHM 3HalJeHH5IM BHYTPM3eMHOro Ten

JIOBoro nOTOKa B aKTHBHbIX TeKTOHlfqeCKHX 30Hax. 

XapaKTepHoli oco6eHHOCThIO BToporo 3Tana 

TpaHcrpeCCHH CTaJio o6pa30BaHMe pel!HbIX AeJibT H 

,,AeJibTOBOH Mep3JIOTbI": AHHaMHl!HOH, c 60JibIIIHMH 

Bapnan;ttSIMH TeMnepaTyphl M MOIIJ,HOCTH MMTI 
[I'puwpbe6, 1966], HaJIHqlfeM 3ITHKpHOI'eHHbIX, CHH

H napaCHHKpHOI'eHHbJX ctiau:M:ii: peqffbrx:, 03epHbIX, 

npM6pe:>r<HO-MOpCKHX H AeJibTOBbIX OTJIO:>r<eHHH. 
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Eonhnroe 3Hallem-Ie B coxpaHeHHH Me p 3 JIOThI 

Ha nrenh¢e MOp5! JianTeBhrx MMeeT CH6HpcKaSI 

nOJiblHb5!. c Hett CB5!3aHO ci:JopMHpOBaHH e oco6o 

HM3KOTeMnepaTypHblX H TSI:>KeJib!X paCCOJIOB 

[Dethleff, 1995; Churun et al., 1995 ]. On CKaSICh 

Ha AHO M CTeKaSI no YKJIOHY nreJihcPa' OHM OXJia:>r< -

AaIOT ocaAKM, npeAoxpaHSISI MMTI OT orraHBaHMSI 

(CM. PHC. 4). 3roMy B03AeliCTBMIO ITOABep :>r<eHa 

3HalIHTeJibHa5! qacTh rnenh¢a, a TaK:>r<e 

npMAOJIHHHhre qacTM npaAOJIHH JleHhI , 5IHhI , Xa

TaHrM M AHa6apa. Bonpoc o BpeMeHM noSIBJieHMSI 

CM6MpcKoii: noJihIHhM SIBJISieTCSI OTKphIThIM, xoTSI M 

HMeeT 6oJibIIIOe 3HaqeHMe AJISI penreHHSI npo6JieMbI 

3BOJIIOU:MM nreJibcPOBOH Mep3JIOTbI. 

TipeAJIO:>r<eHa HOBaSI naneoreorpacj)nqecKaSI MO

AeJih 3BOJIIOU:HH Mep3JIOTbl Ha rneJibcPe MOp5! JlanTe

BbIX. 3Ta MOAeJib peaJIM3yeTC5! B KaqecTBe BepxHMX 

rpaHHqHbIX ycJIOBHH npH MaTeMaTHqecKOM MOAe

JIHpOBaHMM yKa3aHHOI'O npou:ecca. 0TJI1fqMTeJihHOH 

oco6eHHOCTbIO MOAeJIH 5IBJISieTC5! yqeT CJieAyIOIIJ,HX 

¢aKTopoB npMpOAHOH cpeAbI H npnpoAHhIX co6hrTHH 

B n03AHeM nJieHCTOU:eHe H I'OJIOU:eHe: TenJIOBOI'O 

BJIHSIHHSI MOpSI AO ocynreHH5! H nocJie 3aTonJiemrn 

noBepxHOCTH rneJibcPa MOpCKHMH BOAaMH c pa3-

JIHqHbIMH TeMnepaTypaMH M pe3KHX TeMnepaTyp

HbIX H3MeHeHHH npH ocynreHHM M 3aTOnJieHMM 

rneJih¢a MopeM; npOAOJI:>r<MTeJihHOCTM cym,ecTBOBa

HHSI pa3Jil1qHbIX qaCTe:ii: meJibci:Ja B ocynreHHOM M 

3aTOnJieHHOM COCTOSIHMSIX; HaKOnJieHHe CHHKpHO

reHHbIX CMJibHOJihAHCTbIX OTJIO:>r<eHMH Ha noBepx

HOCTH nreJibcPa BO BpeMSI perpeccnn; M3MeHeHH5! 

TeMnepaTyp nopOA BO BpeMeHH B nepHOA cym,eCTBO

BaHHSI nreJibcPa B OI'OJieHHOM COCTOSIHMH; yqeT Mep-

3JIOTHO-TeMnepaTypHOH 30HaJihHOCTH npM peKOHCT

PYKU:MH XOAa TeMnepaTyp nopoA npM oroneHttH 

nreJihcPa; yqeT pa3JIHqlfii: B B03AeHCTBHM MOp5! Ha 

6epera H OTJIO)KeHHSI B nepHOA TpaHcrpeCCHH MOp5!. 

HacToSim,aSI pa6oTa qacTMqHo ci:JnHaHrnpoBa

nach 3a C4eT rpaHTa P<l><l>IiJ 97-05-64206. 
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