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lfay4eHbl KOHl.\eiupal_\1111 1130TOTIOB 3H, 2H 11 180 B nog3eMHblX Jlh)1ax Il03)1He4ernepT114HbIX (a6comOTHbie 
11aT11pOBKl1 OT 900 110 6onee 40 Tb!C. JieT) Mep3JibIX OTJIO)l(eH11i1 (OKOJIO 250 o6pa3l_\OB). Tp11T11i1 (3H) 6hlJI 
o6napy)l(en na rny6mmx 110 4- 5 M, n KOHl.(empal.\Hl1 OT 8-11TE110 6onee JOO TE. 3TO cs1111eTeJihcrnyeT o 
Bb!COKOM co11ep)l(aH1111 MOJI0/10H BJ1ar11 11 11HTeHCl1BHbIX npoL\eCcax conpeMenHoro Jlb/1006pa30BaHl151 B np11nonep­
XHOCTHOM CJIOe. 

Cogep)l(a1rne crnfarnhHbIX 113ornnon (180, 2H) n nog3eMHbIX Jih/1ax 113MeHS1eTCS1 OT -30,7%0 110 -12,6%0 
(ol8Q)' YI OT -233,6%0 110 -111,3%0 (o 2H). Ha116onee TSl)l(eJiblH 1130TOTIHbIH COCTaB na6mogaJIC51 B TeKCTypoo6-
pa3ylOU\11X Jlb)1ax raJIOL\eHOBblX TOpcjJ51Hl1KOB, na116onee nerKl1H - B peJil1KTOBbIX c11nreneT1111eCKl1X Jie)151HbIX 
)1(11Jiax. OL\eHKH ol8Q peJil1KTOBbIX nJiaCTOBbIX Jib/108 Jie)l(aT Me)l(gy -29,5%0 11 -24,6%0· 

Ha ocnose a1mn113a 1130Tonnh1x 11annh1x yT04H51IOTC51 naneoKJ111MaT114eCK11e ycJIOBl151 cjJopM11posan11S1 
Il0)13eMHbIX Jlb/10B 11 l1X rene311C. 

IIoiJ3eMHbte J!biJbt, u3omonHbtii cocma6, mpumuii, cma6UJ!blibte U3omonb1, naJ!e01CJ!UMamu'l.ec1Cue ycl!06UR 

IZOTOPIC COMPOSITION OF GROUND ICES AT THE LABAZ LAKE REGION (Taymyr) 

A.B. Chizhov, A.Yu. Dereviagin, E.F. Simonov*, H. -W. Hubberten**, Ch. Siegert** 

Moscow State University, Department Geology 

* Moscow State University, Department Chemical, 119899, Moscow, Vorobjovy Gory, Russia 

** Alfred Wegener Institute for Polar and Marine Research, Telegrafenberg A43, 14473 Potsdam, Germany 

The concentrations of 3H, 2H and iso in ground ices from Late Quaternary frozen sediments (C14 -daiting 
since 0, 9 to more than 40 ka) have been studied (about 250 samples). 

Tritium (3H) was found at depths down to 4-5 m. Tritium concentration in the samples varies within the range 
of 8-11 TU to more than I 00 TU. This is the evidence of high recent water content in ice and intensive of modern 
ice formation processes. 

Stable isotopes (180 , 2H) values in ground ice are vary within the range of -30, 7%0 to -12,6%0 (ol8Q) and 
from -233,6%0 to -111,3%0 (o2H). The heaviest isotopic composition was observed in texture ice in Holocene peat 
bogs, and the lightest - in relict syngenetic ice veins. The l8Q values of relict ice sheet ices vary within the range 
of -29,5%0 to -24,6%0 (dlBQ). 

Paleoclimatic conditions of ground ice formation and their genesis are refined on the basis of analysis of 
isotopic composition . 

Ground ice, isotopic composition, tritium, stable isotopes, paleoclimatic conditions 
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A.B. 'lHJKOB If 4P. 

KHCJiopo,[(a (180), ,[(ell:Teptt51 (2H) H TPHTH51 ( 3H). 

TaKOM KOMIIJieKC HCCJie,[(OBaHHM BbIIIOJIHeH B KpHO­

JIHT030He EBpa3HH BrrepBhie. 

yqACTOK HCCJIE,II;OBAHH5I 

Q3epo Jla6a3 paCIIOJIO)KeHO B BOCTOqHOM qaCTH 

Tall:Mbipa (72° 20' c.n1. H 99° B.,[(.) B Me)K.[(ype'lhe 

peK XeTa H HOBa.51. Cpe,[(Hero,[(OBa51 TeMrrepaTypa 

B03,[(yxa COCTaBJI51eT OKOJIO -13, 4 ° C, aMIIJIHTy,[(a 

cpe,[(HeMec51qHhIX TeMrrepaTyp 46°C. Oca,[(KOB Bhrna­

,[(aeT 200-250 MM H3 HHX 120-150 MM B 3HMHHM 

rrepno,[(. 

Pall:OH OTHOCHTC51 K 30He CIIJIOIIIHOro pacrrpOCT­

paHeHH51 MHOrOJieTHeMep3JihlX rropo,[( c TeMrrepaTy­

paMH OT -9°C ,[(O -12°C. fJiy6nHa ce30HHoro rrpo­

TaHBaHH51 BapbHpyeT OT 0,4 M B Topcl:ie ,[(0 1,2-

1,5 M B rrecqaHhIX rpyHTax. 

Eepera 03epa, BhICOTa KOTOpbIX ,[(OCTHraeT 25-

35 M, CJIO)KeHbl rrecqaHo-rJIHHHCTbIMH OTJIO)KeHH.51-

Mll BepxHeqeTBepTHqHoro B03pacTa, rrepeKpbITbIX 

COB peMeHHbIMH COJIHcPJIIOKIIHOHHbIMH, 03epHo-6o­

JIOTHbIMH H aJIJIIOBHaJihHhIMH OTJIO)KeHH51MH. B 
OCHOBaHHH pa3pe3a Herrocpe,[(CTBeHHO y ype3a BO,[(bl 

3aJieraIOT BaJiyHHbie cyrJIHHKH H rJIHHbI 3blp51HCKOro 

(MypyKTHHCKoro) oJie,[(eHeHH51 [AHmponoceH Taii­
Mb1pa, 1982], rrepeKpbITbie 03epHO-Jie,[(HHKOBbIMH 

rJIHHaMH H cyrJIHHKaMH MOliIHOCThIO ,[(O 30 M. K 
3THM OTJIO)KeHH51M rrpttypoqeHbl Jie,[(51Hbie MaCCHBbl 

H IIJiaCTbl MOliIHOCTbIO ,[(0 20 M. IlecqaHO- rJIHHHCTbie 

03epHbie OTJIO)KeHH51 KaprHHCKoro HHTepCTa,[(HaJia 

(III kr) BbIIIOJIH5IIOT rJI51IIHO,[(errpecrnn ,[(peBHero 

peJihe¢a. K HaqaJiy KaprHHCKoro BpeMeHH, rro­

BH,[(HMOMY' OTHOC5ITC51 o6pa30BaHH51 THIIa ,,Jie,[(OBOro 

KOMIIJTeKca" c CHHreHeTHqecK.ITMH IIOJIHrOHaJibHO­

)KHJibHblMH Jib,[(aMH MOliIHOCTbIO ,[(O 10 M. ,Il;JI51 

KaprHHCKHX OTJIO)KeHHM IIOJiyqeHbl pa,[(HOyrJiepO,[(­

Hbie ,[(aTHpOBKH a6coJIIOTHOro B03pacTa B ,[(Harra30He 

OT 43' 9 ,[(O 28 ,5 TbIC. JieT Ha3a,[(. 

Pall:oH 03. Jia6a3 He rroKphrnaJIC51 rrocJie,[(HHM 

rrJieMCTOIIeHOBhIM (capTaHCKHM) oJie,[(eHeHtteM. K 
OTJIO)KeHH51M 3TOro BpeMeHH OTHOC5ITC51 rrpeHMYliie­

CTBeHHO rrecqaHhie OTJIO)KeHH51 ¢parMeHTOB I H II 
Ha,[(IIOMMeHHbIX Teppac MaJiblX peK, a TaK)Ke HH)K-

HHe qacTH pa3pe3a IIOKpOBHbIX o6pa30BaHHM B B03-

paCTHOM ,[(Harra30He OT 12,3 ,[(O 24,2 TbIC. JieT Ha3a,[(. 

B COCTaBe COBpeMeHHbIX (roJIOI!eHOBbIX) OTJIO­

)KeHHM rrpeo6Jia,[(aIOT rrecKH, cyrrectt H cyrJIHHKH, a 

TaK)Ke TOPcP51HHKH. 06liia51 MOliIHOCTb IIOKpOBHbIX 

OTJIO)KeHHM, BKJIIOqa51 capTaHCKHe, 06b1qHO He rrpe­

BbHIIaeT 3-4 M. K HIIM rrpttypoqeHbl KJIHHb51 IIO­

JIHroHaJibHO-)KHJibHbIX Jlb,[(OB' Jie,[(orpyHTOBbie 51,[(pa 

6yrpoB rryqeHH.51, BbICOTa KOTOpbIX MO)KeT ,[(OCTHraTb 

10-15 M' a TaK)Ke Jie,[(51Hbie TeJia MOliIHOCTbIO 

0,8-2 M. IlocJie,[(HHe BCKpbITbI p.51,[(0M CKBa)KHH Ha 

KOHTaKTe rJIHHHCTbIX OTJIO)KeHHM c rrecKaMH H 

rrpe,[(IIOJIO)KHTeJibHO OTHeCeHbl K IIJiaCTOBbIM Jlb,[(aM 

cerperaIIHOHHOro HJIH cerperaIIHOHHO-HH'beKIIHOH­

HOro reHe3HCa. DOJiee IIO,[(p06Hoe OIIHCaHIIe reo ­

JIOrnqeCKHX H reoKpHOJIOrHqecKHX ycJIOBHM pall:oHa 

,[(aeTC51 B pa60Te [Aepe<35lZUH u ap., 1996 ]. 

H30TOI1Hhlll COCT AB IlPHPO,II;HhlX BO,II; 

Cpe,[(Hero,[(OBoe 3HaqeHne 0180 B aTMoc¢ep­

Hhrx oca,[(Kax ,[(JI51 pall:oHa nccJie,[(oBaHHM OIIemrna -

eTC51 B -20%0 (<DeppoHCKHM n .[(p., 1989). EJIH3Koe 

K 3TOMY 3HaqeHHe (-19,3%0) CJie,[(yeT H3 ypaBHeHH51 

perpecCHH (2)' CB513bIBaIOliiero KOHIIeHTpaIIHH 180 B 

rQ,[(OBOM cyMMe OCa,[(KOB co cpe,[(HerO,[(OBOM TeMnepa­

Typoll: B03,[(yxa (t) [Epe3cYH06 U ap., 1987]: 

0180 = 0,4t - 13,9%0· (1) 

c yqeTOM ,[(aHHblX Ha6JIIO,[(eHHM B .[(pymx pall:oHax 

ApKTHKH MO)KHO rrpe,[(ITOJIO)KHTh, qTo cpe,[(HHe 3Ha­

qeHH51 0180 B JieTHHX oca,[(Kax COCTaBJI51IOT OKOJIO 

-16%0 , B 3HMHHX - OKOJIO -24%0• 

Ce3oHHhie pa3JIHqH51 B H30TOIIHOM cocTaBe 

oca,[(KOB HaX0,[(51T OTpa)KeHHe B H30TOIIHOM COCTaBe 

BO,[(HOro H CHerOBOro IIOKpOBOB, npHBe,[(eHHble B 

Ta6JI. 1. 
l13BeCTHO, qTO CB513b o 2H-o180 B aTMoc¢ep­

HblX oca,[(Kax OIIHCbIBaeTC51 JIHHeMHbIM ypaBHeHHeM: 

CJ2H = aCJ18Q + b. (2) 

B rJio6aJihHOM MacrnTa6e cooTHorneHHIO o 2H­

o180 COOTBeTCTByeT ypaBHeHHe perpeCCHH BH,[(a (2) 

c K03cPcPHIIHeHTaMH a = 8, b = 10 (JIHHH5I K pell:ra). 

Ll:JI51 IIOBepXHOCTHbIX BO,[( H CHe)KHHKOB Harnero 

Ta6n11l.(a 1. Co,!lep>Kattue H30TOnOB 1SO H 2H B noBepXHOCTHb!X BO,!lax H CHe>KHHKax paii.01rn 03. Jla6a3 
(no 18 onpe,L1eJieHHllM) 

N9 MeCTo oT6opa npo6 
(jl8Q, %0 o2H, %0 

Ml1H. MaKC. cpe,[1. M11H. MaKC. cpe,!1 . 

1 03. Jla6a3 - 18,1 1 -139,71 

2 I p.TOJITOH -22,8 - 19,1 -19,8 -143,8 -143,3 - 143,5 
3 Manhre 03epa -18,8 - 13,8 -16,6 -149,4 -115,4 - 132,6 
4 DOJIOTHbie H - 19,9 -17,2 -18,4 - 145,8 -131 ,7 -138,7 

Ha,!1Mep3JIOTHhle BO,!lbl 

5 Ctte»<HHKH -26,0 -23 ,4 -24,0 -187,3 -176,8 - 182,0 
Cpe,L1ttee -20,3 -143,2 

rr p 11 Me q a H He. lIHAeKC 1 03Ha'laeT, 'lTO 11aHHhie noJiy'leHhl no 0/jHOMY o6pa3l.\Y · 
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I 

I130TOllHh!H COCTAB llO/f,3EMHhlX Jlh/f,OB PAHOHA 03. JIAEA3 

yLiaCTKa COOT BeTCTBy IOrn;ee ypaBHeHIIe perpeCCIIII 

IIMeIOT BIID,: 

o 2H = 6,5180 - 22,8; 

o2H = 7 ,5180. 

(3) 

(4) 

TpIITIIH tj:JIIKCIIpyeTC5I B npIIpO.L\HhIX BO,[lax II 

Jlh,[\ax, o6pa30BaBIIIIIXC51 II3 aTMOCtj:JepHblX oca,[IKOB 

He MOJIO)Ke 1953 rr. KaK II ,L\JISI ,L\pymx pemoHOB, 

nIIKOBhie 3HaLieHII51 ero KOHI1eHTpa11IIil: npIIypoLieHhl 

K 1962-1964 rr. (AO 4000 TE), noCJie Liero Ha6J110-

,L1aeTCSI TeH,[\eHI1II5I K IIX CHII)KeHIIIO II CTa6IIJIII3aIIIIII 

Ha ypoBHe 30-40 TE. Cpep;H5I5I ero KOHI1eHTpaI1II5I 

B aTMOCtj:JepHhIX oca,[\KaX 3a nepIIO,[\ 1953- 1995 rr. 

c yLieTOM pa,LIIIOaKTIIBHOro pacna,[\a COCTaBIIJia 

73 TE. 
)J,JI5I KOHI1eHTpaI1IIH TpIITII51 B aTMOCtj:JepHhIX 

oca,[IKax xapaKTepHa ce30HHa5I II3MeHLIIIBOCTh: 

cpe,[1H5I5I KOHI1eHTpaI1II5I B CHere COCTaBJI5IeT 0,8-

0, 9 cpe,L1Hero,L10Boro 3HaLieHII5I, B ,LIO)K,Lle - 1,3- 1,4. 

Ilo HarnIIM p;aHHhIM npo6h1 II3 peKII ToJITOH noKa-

3aJIII KOHI1eHTpaI1IIII TPIITII5I OT MeHee 15 ,LIO 48-

55 TE. Ilpo6h1 H3 rne)KHIIKOB TaK)Ke p;aIOT 60J1hIIIOH 

pa36poc 3HaLieHIIil:: OT 25-43 TE AO 76 TE. B 
O,[\HOH II3 npo6 CHera KOHI1eHTpaI1II5I TPIITII5I )l;OC­

TIIrJia 420 TE, LITO, Bepo5ITHO, CB513aHo c ero noc­

TynJ1eHIIeM II3 MeCTHhlX IICTOL!HIIKOB (HopIIJihCKIIH 

npOMhIIIIJleHHhlH pail:oH) . 

M30TOIIHhIM COCT AB 

IIOJJ,3EMHhIX Jlh)J,OB 

B o6o6rn;eHHOM BII)l;e II30TOnHhlH COCTaB nO,[l-

3eMHhIX Jlh,[\OB IICCJie,[\yeMoro pail:oHa yLiaCTKa npe,[1-

CTaBJieH B Ta6JI . 2. 

KaK BII.L\HO II3 Ta6J1HI1hI 2 cop;ep)KaHIIe II30TO­

noB B Jlh,[\ax pa3JIIIL!HOro TIIna II B03pacTa BeChMa 

,[IIItj:Jtj:JepeHIIIIPOBaHO. JJ,a)Ke no ocpe,LIHeHHhIM ,[\aH­

HhIM pa36poc 3HaLieHIIH 0180 ,[\OCTIIraeT 11 %0, 

o 2H - OKOJIO 87%0· KOHI1eHTpaI1IIII TPIITII5I II3Me­

H5IIOTC5I OT HyJieBhIX ,LIO 5-6 KpaTHhIX 3HaLieHIIH IIX 

C0,[1ep)KaHII5I B ocap;Kax nocJie,[\Hero ,[\eC5ITIIJleTII5I. 

)J,JI5I BCeil: COBOKynHOCTII onpo6oBaHHhIX no,[\-

3eMHhlX Jlh,[\OB (158 o6pa3IIOB) ypaBHeHIIe per­

peCCIIII o 2H-o18Q Bhipa)KeHO 3aBIICIIMOCThIO (1) C 

K03cP¢IIIIIIeHTaMII a = 7,1, b = -10,8, npII K0-

3tj:Jtj:JII11IIeHTe KOppeJ15II1IIII r = 0, 96. Ilo OT,[\eJihHhlM 

TIInaM n0,[\3eMHhlX Jlh,[\OB K03tj:J¢IIIIIIeHT a ypaB­

HeHII5I perpeCCIIII BapbIIpyeT OT 4,9 ,LIO 8,3, b - OT 

-49,5 AO +8,6, 3HaLieHIIe r OT 0,8 AO 1. MHHIIMaJ1h­

Hh1e 3HaLieHII5I o60IIX K03tj:J¢IIIIIIeHTOB noJiyLieHhl 

,[\Jl5I TeKCTYPHhIX Jlh,[\OB B roJ10I1eHOBhlX TOp­

tj:J5IHIIKaX. HaII60J1ee 6JIII3KII K ypaBHeHIIIO Kpeil:ra 

,[\aHHhie 3aBIICIIMOCTII o 2H-o18Q ,[\J15I TeKCTypHhIX 

Jlh,[\OB B . MIIHepaJihHhIX rpyHTax II nOJIIIrOHaJlhHO­

)KIIJlhHhIX Jlh,[\aX. IlpII 3TOM OTMeTIIM, 'ITO B ,[\IIana-

30He IIMeIOID;IIXC5I 3HaLieHIIH o 2H II 0180 JIIIHIIII Ha 

rpatj:JIIKe, noKa3hIBaIOrn;IIe CB5I3h Me)K,[ly 3TIIMII II30-

TonaMII, pacnoJiaraIOTC51 OLieHb 6JIII3KO K JIIIHIIII 

Kpeil:ra, 3a IICKJIIOLieHIIeM Jlh,L\OB B Toptj:J5IHIIKax. 

IIO.II.3EMHhIE Jib.II.hi B IIOKPOBHhlX 

OT JIO.IKEHM.Sl:X rOJIOll;EHOBOro 

B03PACTA 

Cne11IItj:JIILiecKoil: oco6eHHOCThIO H30TOnHoro 

COCTaBa n0,[\3eMHhIX Jlh,[\OB 5IBJl5IeTC5I npIICyTCTBIIe 

BO BCex o6pa3u:ax TPIITII5I B KOJIIILieCTBaX OT 8-

10 TE AO 150-230 TE. 3TO yKa3brnaeT Ha yLiacTIIe 

B tj:JopMHpOBaHIIII Jie,[\5IHhlX BKJIIOLieHIIH BJiarII MO­

JIO)Ke 1953 r. l1cxo,L15I II3 reHeT11LiecKoil: npIIHa,L1J1e)K­

HOCTH CO,[\ep)Karn;IIx TPIITIIH Il0)1;3eMHhlX Jlh,[\OB, 

MO)KHO 3aKJIIOLIIITh, LITO nocTynJ1eHIIe ,,MOJIO,[loil:" 

BJiarII B Mep3JIYIO TOJIID;Y CB5I3aHo c npou:eccaMII ee 

MIIrpau:IIII II3 CJI05I ce30HHOro npoTairnaHM5I (cerpe­

rau:IIOHHhie Jlh,[\hI) , MOp03o6oil:Horo pacTpeCKIIBaHII5I 

(nOBTOpHO-)KIIJlhHhie Jlh)l;hl), IIH'beKIIIIH (Jie,[\orpyH­

TOBhie 51,[lpa 6yrpOB nyLieHII5I) II 3axopOHCHII51 CHe)K­

HIIKOB. 

MaKCIIMaJihHhie KOHI1eHTpa11IIM TPIITII5I (CBhI­

rne 100-150 TE) xapaKTepHhI ,L\JI5I 30H IIHTeH­

CIIBHOro Mopo3o6oil:Horo pacTpecKIIBaHII5I no rpa­

HIII1aM nOJIIIrOHOB. 3TO CBII)l;eTeJihCTByeT 0 npII­

cyTCTBIIH B HIIX BJiarII aTMOCtj:JepHhIX oca,[\KOB ce ­

pe,LIIIHhl 60- x rr. B CB5I3II c 3TIIM OTMeTIIM, LITO B 

,Llpymx nyHKTax Tail:MhipcKoro perMOHa KOHI1eHT­

paI1IIII TPIITII5I B norpe6eHHhIX CHe)KHIIKaX ,[\OC­

TIIraJIII 300 TE, LITO cooTBeTCTByeT Mx cpep;HeMy 

CO,[lep)KaHIIIO B aTMOCtj:JepHhIX OCa,[\KaX 1962-

Ta 61111 L( a 2. l130TOIIHbIH COCTaB II0,!13eMHbIX Jlb,!IOB (236 aHaJIII30B o18Q, 158 aHaJIII30B o2H, 126 - 3H) 

r eo11 . 3H, TE o l BQ, %0 o2H, %0 
N9 11H,!leKC T1-m JJb,!la rrpe,1:1e11h1 

rrop o,!1 Bap11al(11H Ml1H. Ma KC . cpe,!1. Ml1H . MaKC. cpe,1:1. 

1 IV TeKcTyp11b1H 8- 230 -23,6 - 12,6 -19,0 -175,4 -114,3 -143,8 
2 TI01111ro11a11hHO-)l(l1JJbHb1H 11 - 80 -25,5 -19,8 -23,0 -194,4 -143,6 -172,2 
3 TI11acTOBbIH (?) 10-148 -28 ,5 -22,6 - 26,1 -218,5 - 165,2 - 194,3 
4 IIIkr T eKcTypHbIH <4- 36 -20,6 - 18,2 -19,6 - 161,8 -132,0 -147,6 
5 TI01111roHa11bH0- )1(11JJbHbIH <15 -30,7 - 29,4 -30,2 -233,6 -224,7 -230,6 
6 IIlzr TeKcTyp11b1H - 25,1 -24,2 - 24,4 -190,2 -183,1 -186, 7 
7 l1H'heKL(l10HHbltt (?) <15-62 

I 

-26,9 - 22,4 -24,6 -201,0 -172,1 -185 ,9 
8 TI11acTOnh1H (rrorpe6eHHbIH <15-92 -29,5 -24,6 -27,5 -225,6 I 

i 
-188,3 i -210,2 

rneT4 ep?) I I 
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A.E. '!HJKOB H /.(P. 

1966 rr. c yLieTOM pa.i::vrnaKTIIBHoro pacrra):(a KO 

BpeMeHII B351TII5I ITpo6. 

B 11,eJioM ITO ):(aHHbIM TPIITIIeBoro aHaJIII3a B 

COCTaBe paccMaTpIIBaeMoro KpIIOJIIITOJIOrIIL!eCKOro 

KOMITJieKca ITpeo61ra):(aeT coBpeMeHHa5I BJiara aTMOC­

¢epHoro ITPOIICXO/K):(eHII5I, B03paCT KOTOpOH 011,e­

HIIBaeTC5I OT HeCKOJlbKIIX ):(eC5ITKOB AO COTeH JieT. 

DOJiee ITO):(p06Hoe paCCMOTpeHIIe BOIIpOCOB IIHTepIT­

peTall,IIII TPIITIIeBbIX ):(aHHbIX ITPIIBOAIITC5I B pa6oTax 

A.13. 1.!mKOBa [l/U)l(06, 1991; l/u).'(06 u ap., 1996]. 
CoAep21<aHIIe CTa6IIJibHbrx II30TOITOB ( 180 II 2H) 

B IT0):(3eMHbIX Jlb):(ax KOMITJieKca OTJIIILiaeTC5I 6oJib­

IIIIIM pa36poCOM 3HaLieHIIM: 0180 OT -28,5%0 ):(0 

-12,6%0 , o 2H OT -218,5%0 AO -114,3%0. HaII6oJiee 

TmKeJibIM II30TOITHbIM COCTaB CBOMCTBeHeH Jie):(5IHbIM 

BKJIIOLieHII5IM B TOPcP5IHIIKax: 0180 OT -19,4%0 ):(0 

-12,6%0 ITPII cpe):(HeM 3HaLieHIIII -17,5%0• EoJib­

IIIIIHCTBO IICCJie):(OBaTeJieM o6b5ICH5IeT 3TO 5IBJieHIIe 

¢paK11,IIOHIIpOBaHIIeM B pe3yJibTaTe IICITapeHII5I c 

IIOBepXHOCTII 6oJIOTHbIX MaCCIIBOB , o6oraIIIeHIIeM 

6oJIOTHbIX BOA CTa6IIJibHbIMII II30TOIIaMII ITPII pa3JIO­

)KeHIIII paCTIITeJibHOM MaCCbl Ji[ HeKOTOpbIMII 

):(pyrIIMII ITp11Lil1HaMII. lfaOTOITHblll COCTaB II ypaB­

HeHIIe perpeCCJiflI o 2H-o18 0 o6Hapy:>KIIBaeT 60Jib­

IIIOe CXO):(CTBO c BO):(aMII 6oJIOT II 03ep, LITO yKa3bI­

BaeT Ha reHeTJifl.feCKYIO CB5I3b Me:>KAY HIIMII. 

I130TOITHhlM COCTaB TeKCTypoo6pa3yIOIIJIIX 

Jlb):(OB B MIIHepaJibHbIX rpyHTax B cpe):(HeM JierLie 

LieM B TOp<iJe ITpIIMepHO Ha 3%0 ):(Jl5I 0180. JJ,aJiee B 

3TOM p5IAY cJie):(yIOT ITOJIIIroHaJibHO-:>KIIJibHbie 11 

IIJiaCTOBbie Jlb):(bI (CM. Ta6JI. 2) . 

JJ,JI5I II30TOITHOro ITPOcPIIJI5I pa3pe30B, CJIO:>KeH­

HblX MIIHepaJibHbIMII rpyHTaMII, BKJIIOL!aIOIIJIIX ITJia­

CTOBbie Jlb):(bI xapaKTepHO 6bICTpoe yMeHbIIIeHIIe 

CO):(ep:>KaHl15I T5I:>KeJibIX II30TOITOB c rJiy6IIHOM: C):(BIIr 

0180 B IIHTepBaJie rJiy611H OT 0,4-0,7 ):(0 2-2,5 M 

OT ITOBepXHOCTII ):(OCTIIraeT 7-8 %0· <DopMIIpOBaHIIe 

TaKoro Jif30TOITHOrO ITPOcPIIJI5I, Bepo5ITHO, ITPOIIC­

XO):(IIT ITO):( BJIII5IHIIeM Kp11oreHHOro ¢paKIJIIOHII­

poBaHII5I. 3TOT ITpo11,ecc, oco6eHHO B rpyHTax c 

cerpera11,IIOHHbIM Jlb):(006pa30BaHIIeM, MaJIO 113YLieH. 

I1MeIOIIJIIeC5I ):(aHHbie TeopeTIILieCKIIX II 3KCITep11-

MeHTaJibHhlX IICCJie):(oBaHIIll [Michel, 1982] ITOKa-

3bIBaIDT, LITO KpIIoreHHOe ¢paK11,IIOHIIpOBaHJife JifH­

TeHCIIBHO ITPOTeKaeT Ha ITOCJie):(HeM 3Tane Me):(JieH­

HOro ITPOMep3aHII5I 3aKpbITOM CIICTeMbI. I1pIICyT­

CTBIIe Tp11TII5I B Jie):(5IHbIX BKJIIOL!eHII5IX yKa3bIBaeT 

Ha yLiaCTJife B IIX ¢opMIIpOBaHIIJif COBpeMeHHOM 

BJiarII, MIIrpIIpyIOIIJeM II3 CJI05I ce30HHOro npoTaII­

BaHII5I. 3TO TaK:>Ke MO:>KeT cnoco6cTBOBaTb o6ora­

IIJeHIIIO Jie):(5IHbIX TeJI JierKIIMII II30TOITaM11. 

B MIIHepaJibHbIX rpyHTax 6e3 KpynHbIX Jie):(5I­

Hb1x TeJI TpeH):( B II3MeHeHIIII II30TOITHOro COCTaBa 

Bbipa:>KeH 3HaL!JifTeJibHO CJia6ee, a B TOPcP5IHIIKax OH 

LiaCTo OTCYTCTByeT IIJIII IIMeeT o6paTHbrl1: 3HaK. Be­

po5ITHO, IIHTeHCIIBHOCTb KpIIoreHHOro ¢paK11,IIOHII­

poBaHl15I ITp5IMO CB5I3aHa c JifHTeHCJifBHOCTbIO cerpe­

rarrIIOHHOro Jlb):(006pa30BaHl15I. 
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0TCYTCTBIIe TpeH):(a B CO):(ep:>KaHJif)i[ II30TOITOB 
180 II 2H ITOKa3aJio ):(eTaJibHOe oITpo6oBaHIIe 6yrpa 

nyL!eHII5I BbICOTOM OKOJIO 6,5 M, paCITOJIO.>KeHHOro 

B6JIII3II ABYX He6oJibIIIIIx 03ep. I130TOITHbrl1: 

npo¢IIJib B IIHTepBaJie rJiy6IIH 0,5-5,7 M ,LIOCTaTOLI­

HO 0,LIHOpO,LleH: 0180 BapbIIpyeT OT -18%0 ):(0 -20,9%0. 

KoH11,eHTpa11,IIII TPIITII5I B Jie):(orpyHTOBOM 5I):(pe 

(IIHTepBaJI 1,5-6,0 M) COCTaBJI5IeT 11±2 +13± 

±2 TE, 06pa3y51 ITIIKII y ero KpOBJIII (29±3+80 TE) 
II ITOJ:IOIIIBbr (AO 36 ± 3 TE). Cpe):(Hee co):(ep.>KaHIIe 

3H no pa3pe3y 6yrpa OKOJIO 18 TE. 
0TCYTCTB:He CJ!e,LIOB Kp:HoreHHOro KOHIJeHT­

pIIpOBaHirn B H30TOITHOM ITPOcPIIJie 3TOro 6yrpa ITy­

LieHII5I o6b5ICH5IeTC5I 60JibIIIOM OTKpbITOCTbIO CHCTe­

MbI, IIHTeHCIIBHbIM B0):(006MeHOM c 03epHbIMII BO­

,LlaMH, a TaK.>Ke 60JibIIIIIMII CKOpOCT5IMII ITpOMep-

3aHII5I (TeMITepaTypa ITOPOA Ha my6IIHe 6 M paBHa 

-l2°C) . YLiaCTIIe 03epHbIX BOA B ¢opMIIpoBaHIIII 

Jie):(orpyHTOBoro 5I,Llpa 6yrpa ITyLJ:eHH5I ITOATBep:>K):(a­

eTC5I CXO):(CTBOM IIX II30TOIIHOro COCTaBa II JIIIHHM 

perpeccIIII 2H-180. JJ,aHHhre TPIITIIeBoro aHaJIH3a 

yKa3bIBaIOT Ha MOJIO,LIOM B03pacT 6yrpa II 6oJibUIYIO 

CKOpOCTb ero <iJopMHpOBaHH5I [l/U)l(06 U 8p., 1996 ]. 
I130TOITHbIM COCTaB ITOJIIIroHaJibHO-)KIIJlbHbIX 

Jlb,LIOB roJIOll,eHOBbIX OTJI02KeHIIM 6JI:H30K K COCTaBy 

CHe2KHI1KOB, LITO yKa3bIBaeT Ha ITpeo6Jia):(aHHe B HIIX 

TaJibIX CHeroBbIX BO):( . Cpe}:IHee 3HaLJ:eHIIe 0180 B HIIX 

LJ:IICJieHHO 6JIII3KO K cpe):(He3IIMHIIM TeMITepaTypaM 

B03,Llyxa, a c K03cPcPIIIJIIeHTOM 1,5 - K cpe):(H ell 

TeMITepaType 5IHBap5I, L!TO COOTBeTCTBye T BbIBO):(aM 

IO.K . BaCHJibLiy Ka [BacuJLb'lYK, 1992 ]. 

Jlb,Il;bl B BEPXHEIIJIEHCTOII.EHOBbIX 
OTJIO)J(EHIHIX 

I130TOITHbIM COCTaB (0180 II o 2H) Jlb):(OB B OTJIO­

.>KeHII5IX BepxHero ITJieMCTOU,eHa 0Tpa2KaeT OCH OB­

Hbie co6hITH5I ITaJieoreorpa¢IIH 3Toro ITepIIo}:la . 

HaH60Jihrnee co.r1ep2KaHIIe T5I2KeJihrx H30TOITOB xa­

paKTepHo ):(Jl5I TeKCTypHbIX Jlb):(OB II3 o6Ha:tKeHII5I 

LA0-6 o3epHbIX cyrJIIIHKOB II rJIIIH (CM. Ta6JI. 2, 

Nc;i 4), .r1aTHpyeMbIX BpeMeHeM KaprIIHCKOro IIHTep­

CTa):(IIaJia. A6coJIIOTHbIM B03paCT 3TIIX OTJIO:>KeHIIM 

ITO ):(aHHbIM pa):(:HOyrJiepO,LIHOro aHaJIII3a OT 34,5 AO 

38 TbIC. JieT. 3TO COOTBeTCTByeT HaII6oJiee TeITJIOM 

3ITOXe KaprIIHCKOro BpeMeHII - MaJIOXeTCKOMY 

KJIIIMaTIILieCKOMY OITTIIMYMY' BTOpOH ero ITOJIOBHHe 

[AHmponozeH TauMblpa, 1982 ]. l130TOITHbIM cocTaB 

TeKCTypoo6pa3yIOIIJHX IT0):(3eMHbIX Jib):(OB 6mf30K K 

cpe):(HIIM ,LlaHHbIM }:IJI5I Jib):(OB 3TOro T:HITa B roJiorre­

HOBbIX OTJIO.>KeHH5IX II K conpeMeHHbIM aTMoc¢ep­

HbIM OCa):(KaM. 

ITo ):(aHHbIM oITpo6oBaHH5I o6Ha2KeHH5I LA0-6 

rJiy6IIHa pacITpOCTpaHeHII5I TPIITII5I COCTaBJI5IeT OKO­

JIO 4 M OT ITOBepxHOCTII II3 KOTOpbIX 1, 1 M npII­

XO):(IITC5I Ha roJiorreHOBbIM Top¢5IHIIK. Cpe):(H5I5I KOH­

rreHTpaIJII5I TPIITII5I B HHTepnaJie 3,4-4,0 M OKOJIO 

30 TE (OT 29±3 TE AO 36±3 TE). B IIIJIIIpe Jib,Lla 

Ha KOHTaKTe c TOPcPOM KOHIJeHTpaIJ;rrn 3H ):(OCTIIraeT 



H30TOllHblif COCTAB llO/l,3EMHblX Jlb/l,OB PAHOHA 03. JIABA3 

38 ± 2 TE. B MHTepBaJie, coii.ep)l(alll,eM 3H (coBpe­

MeHHYJO BJiary)' OTMeIJaeTC5I He3Ha1IMTeJibHOe yBe­

JIM1IeH11e cpeii.Hero coAep)l(amrn ii.e:i1:Tep1rn n KHCJIO­

poii.a-18 COOTBeTCTBeHHO Ha 2,9%o H 0 ,5%0, lfTO 

cocrnBJI5IeT 2-2,5%. XapaKTepHo OTcyTCTBMe B 

ll30TOITHOM ITpoqmJie 3aMeTHbIX ITpll3HaKOB KpHO­

reHHOro ¢paKIJ;llOHllpOBaHH5I . 

CpeAHHe 3Halfemrn 0 180 TeKcTypHor o JibAa B 

03epHbI X KaprHHCKMX rmrnax 6JIM3 r. MrapKa M 

r . Hopn:JibCK ITO [Kapnoa ll ap., 1996 ] paBHbl 

cooTB eTcTBeHHO -14,1%0 M -16,8 %0. BMecTe c aa­

IIIMMM AaHHbIMM (-19 ,6%0) o6Hapy)l(HBaeTC5I xo­

porno Bbipa)l(eHHa5I TeHJl,eHIJ;H5I K yMeHbIIIeHH5I 0 180 

B ceBepo-BOCTOIJHOM HaITpaBJieHHH. CooTBeTCTBYJO­

Ill,ee ITOHH)l(eHue TeMITepaTyphr B03Ayxa Ha oTpe3Ke 

MrapKa - 03. Jia6a3 ITO ypaBHeHmo (1) cocTaBJI5IeT 

ITPMMepHO 13°C (B HaCT05Illl,ee BpeM5I OKOJIO 6 °C) . 

PacIJeThr yKa3hIBaJOT, IJTO TaKoe yBeJittIJeHne TeM­

ITepaTypHoro rpaii.neHTa B KaprHHCKYJO :moxy CB5I-

3aHo co 3Ha1IHTeJibHbIM ITOTeITJieHHeM KJIMMaTa B 

pai1:oHe MrapKH (Ha 7°C) u HopttJibCKa (oKOJio 

2,5°C) ' B TO BpeM5I KaK B paiioHe 03. Jia6a3 KJIHMaT 

OCTaBaJIC5I 6mI3KHM K COBpeMeHHOMy. 

Ha 3Ha1IMTeJihHO 6oJiee xoJIOAHhre ITaJieo­

KJIHMaTHlfecKne ycJIOBll5I yKa3hIBaeT H30TOITHblH co­

CTaB OTJIO)l(eHHH JieJl,OBOI'O KOMITJieKCa (CM. Ta6JI. 2, 

Ng5). Bo3paCT HX Ha ocHoBaHHH AaTnpoBKH pac­

nneJibHoro AeTpHTa M3 o6Ha)l(eHH5I LA0-15 coc­

Tamrn 43 , 9 TbI C. JieT. 0TJIO)l(eHH5I BKJIJ01IaJOT CHH­

reHeTYtlJeCKHe ITOJIHrOHaJibHO-)l(MJibHbie JibAhI, MOill,­

HOCTbJO ii.o 10 M. CpeAHe3HMHMe TeMITepaTyphr B 

nep 11o ii. ¢opMttpoBaHH5I 3THX JibJI.OB 6bIJIH npHMepHO 

Ha 7°C XOJIOJl,Hee COBpeMeHHbIX. 

0TJIO)l(eHH5I JieJI.oBoro KOMrnreKca 3aJieraJOT Ha 

rJIHHa x ll BaJiyHHbIX cyrJIHHKax BpeMeHH 3blp5IHCKO­

ro oJieJI.eHeHH5I. B pa3pe3e 23-MeTpoBoll. TOJIIll,H 

0 3epHO-JieJl,HllKOBbIX OTJIO)l(eHHH o6Ha)l(eHHeM 

LA0-8 BCKpbIThI JieHT01IHOTIOA06Hbre r JIHHhI c JIHH-

30BHAHO-CJIOHCThIMH n MeJIKoceTlfaTbIMH Kp110TeK­

cTy paM11 , CMeH5IJOilJ,HMHC5I B BepxHeH IJaCTll pa3pe3a 

cyrJIHHKaMH c BaJiy HaMH, c Il05ICKOBbIMll KpHOTeK­

CTy paM H H )[(HJiaMH JlbJl,a BbICOTOH AO 4 M. 

M 30TOTIHhIH cocTaB TeKcTypHbIX JihJI.OB o6Ha­

)[(eHH5I LA0-8 no 28 o6pa3u;aM JI.OCTaTOIJHO oii.Hopo­

ii.eH (cM. Ta6JI. 2 , Ng 6). BepxHHH 6-MeTpOBhIH CJIOH 

CllJibHOJibAHCTbI X BaJiyHHbIX cyrJIHHKOB HMeeT He­

MHOrO 6oJiee JierKHH COCTaB IJeM HH)l(eJie)l(alll,He 

OTJIO)l(emrn: o2H Ha 4 %0, 0 180 Ha 0,4%0. Cpeii.m1e 

3Ha1IeHH5I 0 180 Ha 5%o MeHhIIIe, IJeM B TeKCTypHbIX 

JihAax 03epHbIX KaprttHCKHX OTJIO)l(eHHH. EcJIM ii.o­

nycTHTh, 1ITO JihAbI o6pa30BaJIHCb nptt 3nttreHe­

THlfeCKOM ITpoMep3aHHH CeJI.HMeHTaIJ;HOHHbIX 03ep­

HbIX BOA, TO H3 ypaBHeHH5I (1) nOJIY1IllM cpeAHIOJO 

TeMnepaTy p y B03JI.yxa nop5IAKa -26--30°C. BnoJI­

H e Bep05ITHO, 1ITO OCHOBHbIM HCTOlfHHKOM nHTaHH5I 

03epa 5!BJI5IJIC5I CTOK TaJibIX JieJl,HllKOBbIX BOA, T.e. 

noJiy IJeHHhre TeMnepaTyphr xapaKTepn3yJOT KJIM­

MaTttIJecKne ycJIOBH5I 3blp5IHCKOI'O JieJl,HllKOBOro 

TIOKpOBa . ITo ou;eHKe o.rr. 1Itt)[(OBa [l/U%06, 1976] 

cpeAHeroAoBa5I TeMnepaTypa B ApKTHKe BO BpeM5I 

3blp5IHCKOI'O noKpOBHOI'O OJieJl,eHeHH5I onycKaJiaCh AO 

- 33°C, a JieTH5I5I - AO -12°C . 

ITJiaCTOBhre JihJI.bI B JieJI.HMKOBhrx u o3epHo­

JieJI.HHKOBhrx 3bip5IHCKllX OTJIO)l(eHH5lX BCKpbIBaJOTC5l 

B o6Ha)l(eHH5lX no 6opTaM 03. Jia6a3 [J(epeaRcWt u 
ap., 1996]. JleA5IHOe TeJIO B o6Ha)[(eHHll LA0-24 

ll30MeTpll1IHOH ¢opMbl ll HMeeT BHAHMYJO MOill,­

HOCTb OKOJIO 20 M. Ha H30TOnHbIH aHaJIH3 6hIJIO 

OTo6paHo 11 o6pa3U:OB JibJI.a (cM. Ta6JI. 2, Ng 7). ITo 

OAHOMY 06pa3u;y ll3 TeKCTYPHOI'O JibAa, BMelll,a­

JOJ.lJ,HX JieA5lHYJO 3aJie)l(b aJieBpllTOB, noJiyIJeHO 3Ha-

1IeHHe 0 180 = -22,4%0. Jieii. 3aJie)l(tt coAep)l(HT Tptt­

THH . .Il,JI5I 5 o6pa3IJ;OB c KOHIJ;eHTpau;tteH 3H MeHee 

15 TE 3Ha1Iemrn 0 180 cocTaBllJIH B cpeAHeM 23, 7%0. 

B o6pa3u;ax c KOHu;eHTpau;ueii 3H OT 17 ii.o 62TE -

-24 , 9 %0. YpaBHeHHe perpecrnn 2H-180 06pa3u;os 

H3 JieA5IHOH 3aJie)[(H o6Ha)l(eHH5I LA0-24 BeChMa 

6JIH3KO K TaKOBOMY AJI5l JibJI.OB 6yrpa nyIJeHl15I ll 

noBepxHOCTHhrx BOA (3). 

B 06Ha)l(ean11 LA0-29 BCKphrnaeTrn Tttn11IJHa5I 

3aJie)l(b nJiaCTOBOI'O JlbJl,a BMAHMOH MOill,HOCTbJO AO 

20 M 11 npOT5l)l(eHHOCTbJO OKOJIO 100 M. ITo H30TOn­

HOMY COCTaBy OHa 3Ha1IHTeJibHO Jierqe JieJl,5lHOI'O 

MacrnBa o6Ha)[(eHH5I LA0-24 (cM. rn6JI. 2, Ng 8). 

Y paBHeHne perpeccntt 2H - 180 JI.JI5I JihJI.a H3 o6Ha­

)[(eHH5I LA0-29 6JIH)l(e BCero OTBeIJaeT COOTHOIIIe­

HllJO 3TllX l130TOITOB B COBpeMeHHbIX CHe)l(HHKax 

( 4). TpttTHH B KOHU:eHTpau;n11 6oJiee 15 TE o6Ha­

p y)[(eH B OJI.HOM 06pa3u;e (92 TE). 

B KOMnJieKce c ApyrMMH ITPH3HaKaM11 AaHHbre 

H30TOITHoro aHamrna yKa3hIBaIOT Ha pa3JIH1IHOe 

ITpOHCXO:>I<Jl,eHHe ABYX JieJl,5lHbIX 3aJie:>I<eH . .Il,JI5l Jie­

A5lHOI'O TeJia B 06Ha)[(eHn11 LA0-24 Hatt6oJiee sepo-

5ITHO BHyTpHrpyHTOBOe ITpOllCXO)l(AeHHe, B TO BpeM5I 

KaK nJiacT ITOJI.3eMHoro JihJI.a B 06Ha)l(eHn11 LA0-29 

B03M0)J(H0 5lBJI5leTC5I norpe6eHHbIM ciJparMeHTOM 

HH:>I<He3bip5IHCKoro rJieTIJepa. EcJIH nocJieJI.Hee cnpa­

Beii.mrno, TO rJieTlfepHbIH JieA palioaa 03. Jia6a3 

XOJIOAHee norpe6eHHOI'O Hll)[(He3bip5IHCKOI'O JieAHll­

K a B o6Ha)KeHHH JleA5IHa5l fopa IO)J(Hee MrapKH, 

3Ha1IeHH5l 0 180 B KOTOpOM KOJie6JIJOTC5I OT -20,0%0 

AO -22,7%0 [Vaikmae et al., 1985 ]. ITaJieOTeMnepa­

TYPhI no ypaBHeHHIO (1) paBHhI -34°C (o3. Jia6a3) 
u - l 9°C (JleA5IHa5I fopa). 

C Jieii.yeT rroii.qepKHYTh, IJTO npnBeAeHHbre 

3JI.eCb ou;eHKM rraJieoTeMnepaTyp no BIIOJIHe oqe­

BllJI.HhIM ITPll1IHHaM HOC5IT cyry6o opueHTHpOBOlJ­

HbIH xapaKTep. Omr OTpa)KaIOT HeKOTOphre TeH­

ii.eHu;ttu npocTpaHCTBeHHO-BpeMeHHOH l13MeHlfll­

BOCTH KJIHMaTa BepxHero nJieJicTOU:eHa-roJIOIJ;eHa 11 

YAOBJieTBopnTeJihHO corJiacyJOTC5I c ApyrttMH ii.aH­

HbIMH no 3TOH npo6JieMe. 0AHaKo AaJihHelimne 

llCCJieAOBaHH5I MOryT BHeCTll B HllX cyru;ecTBeHHbie 

KOppeKTllBbl H AOnOJIHeHH5I. 

3AKJIIOqEHME 

ITpoBeAeHHhre 11ccJieA0BaHH5l no3BOJI5IJOT CAe­

JiaTb CJieAyJOJ.lJ,lle BbIBOJI.bI: 
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A.E. 'fff)JWB ff !W 

1. I1011,3eMHbre JibAbI B npnrroBepxHOCTHOM 

CJIOe OTJIOX<eHHll MOilIHOCTbfO 11,0 3-5 M co11,epX<aT 

TpnTnil B KOJiwi:ecrnax 8-230 TE. 3To rnn11,eTeJih­

CTByeT 0 rrpncyTCTBilll B HHX COBpeMeHHOM (MOJIOX<e 

1953 r.) BJiarM, IlHTeHCHBHOM BJiaroo6MeHe c IIOBep­

XHOCTbID. XapaKTepHoil oco6eHHOCThID 3Toro CJI05I 

5IBJHieTC5I KpnoreHHOe ¢paKrrHOHilpOBaHtte CTa-

6ttJibHbIX M30TOIIOB 180 M 2H, cpe11,Hee co11,epX<aHMe 

KOTOpbIX B IIO)J,3eMHbIX Jib)J,3X 6JIII3KM K TaKOBbIM B 

COBpeMeHHbIX oca11,Kax, IlOBepxHOCTHbIX BO)J,3X M 

CH ere. 

2 . .Il:JI5I IlO)J,3eMHbIX Jib)J,OB paii:oHa xapaKTepHa 

3Hal.J:MTeJihH35I 3MilJIMTYA3 KOJie6aHMll co11,epX<aHM5I 

CTa6ttJihHhrx M30TonoB. Hatt6oJiee T5IX<eJihrii: tt3o­

TOIIHhIH COCT3B OTJIM'-IaeT TeKCTYPHhie Jib)J,bI B roJio­

rr,eHOBbIX Top¢5IHMK3X (0 180 B cpe11,HeM -17 ,5%o>' 
Hatt6oJiee JierKMM - B BepxHerrJieHCTOrreHOBbIX 

)KllJibHhIX Jib)J,3X (-30,2%0). 3To CB5I33HO, KaK c 

pa3JIMl.J:MeM B KJIMM3TM'-IeCKMX ycJIOBM5IX ¢opMH­

poBaHM5I M reHe3ttca IlO)J,3eMHbIX Jib)J,OB, TaK M c 

nporreccaMM ¢paKrrllOHIIpOB3HM5I M30TOITOB. 

3. TeKCTYPHhre Jih)J,hr B 03epHhrx OTJioX<eHtt5IX 

Bep05ITHO OTpaX<aIDT M30TOITHblll COCTaB BO)], 6acceM:­

HOB Ce)J,MMeHT3IIllll M MOryT MCIIOJib30B3TbC5I )J,JI5I 

rraJieOKJIMMaTtt'-IeCKMX peKOHCTPYKrrttM:. KttcJiopo11,­

Ho-11,eM:TeptteBbiii: aHaJIII3 TeKCTYPHbIX Jib)J,OB B O)J,HO­

B03pacTHbIX 03epHbIX M 03epHo-Jie)J,HMKOBbIX OTJIO­

X<eHM5IX 11,aeT B03MOX<HOCTb npocJieX<MB3Tb He TOJib­

KO BpeMeHHbie, HOM npocTpaHCTBeHHhie M3MeHeHM5I 

rraJieOKJIMMaTa. c 3THX X<e Il03llIIIlll 60JibIIIOll MHTe­

pec rrpe11,cTaBJI5IIDT rrorpe6eHHhre rJieT'-IepHhre Jih):(hI 

rrptt ycJIOBMM, '-ITO ttx reHe3MC yCTaHOBJieH c 11,ocTa­

TO'-IHOii orrpe11,eJieHHOCTbID. 

4. Ilptt OT6ope o6pa3IIOB Ha 3H3JIM3 180 M 2H 

M3 MeJIKMX (11,0 5 M) CKB3X<MH M o6HaX<eHMll peKO­

MeH11,yeTC5I rrpttMeH5ITh rrapaJIJieJibHoe orrpe11,eJieHtte 

co11,epX<aHM5I TPMTM5I KaK MH)J,MKaTopa B03MOX<HOro 

3arp5I3HeHM5I o6pa3IIOB COBpeMeHHOM BJiaroM:. 

5. I1011,TBepX<11,aeTC5I rrepcrreKTMBHOCTb aHa­

JIM3a 33BMCMMOCTM MeX<11,y 3H3'-IeHM5IMM ol8Q M o2H 

B IIO)J,3eMHhIX Jih)J,3X c u:eJihID orrpe11,eJieHM5I MX 
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reHe3ttca, MCTO'-IHMKa BJiartt M rraJieoreorpa¢ttl.J:ec­

KMX ycJIOBMM ¢opMHpOB3HM5I. 
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