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Tipe,11Jio)!(eHa 11 o6ocHonaHa KOH11emi;11SI pac11111pmoll(el4cR Kp11occjJepb1 3eMJI11, 'ITO Bb1pa311Jioch n Hanpan­
JieHHOM yneJI11'leH1111 o6heMOB OJie,!leHeHl1H 11 CTeneH11 11X B03,!leHCTBl15! Ha np11po,11y OT 0,!IHOH Jie,!IHl1KOBOH 3110Xl1 
K ,11pyrol4 Ha nporn)!(eH1111 OT npoTep0305! ,110 KaHH0305! . Ha ocHone pac'leTOB o6heMOB 11 nJIOIT(a,11el4 pacnpocTpa­
HeH11SI oca,!IO'IHbIX cjJopMa1111!4 pa3JI11'1Hb!X Tl1110B llOKa3aHO' '!TO OTHOCl1TeJibHa5! pOJib Jie,!IH11KOBbIX 11 
nep11rJI5!1\l1aJibHbIX KpynH006JIOMO'IHbIX cjJopMa1111!4 llOCJie,!IOBaTeJibHO yneJil1'111BaJiaCb (nepxHenpoTep030HCKa5! 
:inoxa OJie,!leHeHl1H - 0,2%; Op,!10Bl1K - C11Jiyp11HCKa5! - 0,3%; nepMO-Kap60HOBa5! - 13%; KaHH030HCKa5! -
37 % ) . Ka)!(,!laR noCJie,11y10ll(aSI :inoxa OJie,!leHeH11H orn11'laJiacb 6oJiee CJIO)!(HOH CTpyKTypol4 Kp11occjJepb1; no Mepe 
ee pa3n11T11SI nee 6oJJhlllYIO pOJib 11rpaJio no,113eMHOe one,11eHeH11e (Kp110JI11T030Ha), a cpe,1111 noCJie,11Hero oco6emm 
yneJil1'111BaJil1Cb llJIOIT(a,1111 aJiblll1HCKOH, ropHOH Mep3i10Tbl. TIJJOIT(a,!lb 30Hbl r11,11parno6pa30BaHl15! TaK)!(e Hanpan­
JleHHO yneJJl1'111BaJiaCb. MaKC11MaJibHOH CJl0)!(HOCTl1 CTpoeHl15! Kp11occjJepa ,!IOCTl1rJia B KaHH030e. 
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CRYOSPHERE IN THE EARTH HISTORY 

V. N. Konishchev 

Department of cryolythology and glaciology, Faculty of geography, State University, 119899, Moscow, Russia 

The conception of expanding cryospher is suggested and based. It expresses in successivly increasing of 
glaciation volumes. At the same time their influence on the Earth nature was growing from one glaciation epoch to 
other (from Proterozoic till Cainozoic) . On the base of calculations of volumes and areas of different strata types 
it was shown that the relative role of glacial and periglacial coarse sediments successively increased (Proterozoic 
glacial epoch - 0,2%; Ordovic- Silur - 0,3%; Permo-Carbonian - 13%; Cainozoic - 37%). Each successive 
glacial epoch distinguished more complicated structure of cryosphere . The role of underground ice (crylithozone) 
tended to rise from one epoch of glaciation to other and within the latter the area of alpine (mountain) permafrost 
was growing. The area of zone of gas hydrate formation also successively increased. Maximum of structure 
complication cryosphere was in Cainozoic epoch of glaciation. 

Cryosphere, evolution, Earth history, cryolithozone 

BBE)J:EHIIE 

KpHoc¢epa - c¢epa JihAa H xoJioAa - 3TO 
OAHa H3 BHeIIIHHX npHpOAHhIX o6oJioqeK, KOTOpa51 
Hap51AY c JIHTOc¢epoli, aTMoc¢epoli, rHApoc¢epoii 
H 6Hoc¢epoii onpeAeJI51eT crreu.HcPHKY 3eMJIH KaK 
nJiaHeThl. 

113 cPYHAaMeHTaJihHOii HAeH B.II.BepHaACKoro 
IBepH.aae1cuii, 1942] o reoJiorwqecKoii BeqHoCTH 
o6JiaCTH OXJia:>KAeHH51 3eMJIH, OXBaThIBaIO~eii 6Ho­
c¢epy, CJieAyeT' qTo reOJIOI'HqeCKH BeqHOH 51BJI51eT­
C51 H KpHoc¢epa. B TeqeHHe HCTOpHH 3eMJIH, no 
KpaiiHeii Mepe c MOMeHTa B03HHKHOBeHH51 rHAPOC­
¢ephl, BcerAa Ha 3eMJie cy~ecTBOBaJI JieA - ecm1 
He Ha noBepXHOCTH, TO, no KpaiiHeii Mepe, B Tpono­
c¢epe. BoJiee Toro, HaJIHqHe o6JiaCTH oxJia:>KAeHH51 
H BHYTPH Hee KpHoc¢ephl 51BHJIOCh Ba:>KHeiiIIIeii 
npeAnOChIJIKOH CTaHOBJieHH51 CBOeo6pa3HOH CTpyK­
TYPhl H cocTaBa BHeIIIHHX o6oJioqeK 3eMJIH -
rHApoc¢eph1, aTMoc¢eph1 H 6Hoc¢eph1. HanpHMep, 
KpHoc¢epa 3eMJIH HrpaJia poJih 3KpaHa, 
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yAep:>KHBaBirrero JieTyqHe KOMnOHeHThl (H20, CO) 
npH Aera3all,HH nepBHqHoro nJiaHeTHOro Be~ecTBa, 
qTo 51BHJI0Cb Ba:>KHblM ct>aKTOpOM B03HHKHOBeHH51 H 
¢opMHpoBaHH51 rHApoc¢eph1. B 3TOM CMhICJie no 
OTHOIIIeHHIO K OCHOBHbIM qeThipeM npHpOAHbIM 060-
JIOqKaM 3eMJIH - JIHToc¢epe, I'HApoc¢epe, aTMOC­
¢epe H 6Hoc¢epe - KpHoc¢epa wrpaeT pOJih rnoe­
o6pa3Hoii ,,HaAo6oJioqKH" . 

Ceiiqac xopomo H3BeCTHO, qTo B HCTopHH 3eM­
JIH ll,HKJIHl.J:eCKH noBTOp51JIHCb paCIIIHpeHH51 o6JiaCTH 
oxJia:>KAeHH51, nyJihcau,HH KpHoc¢epbr H JieAHHKO­
Bhie nepHOAhI, OTpa:>KaBmHe ycJIO:>KHeHHe KJIHMa­
THqeCKOH 30H3JihHOCTH H HrpaBmHe orpOMHYIO pOJih 
B pa3BHTHH 6woc¢ephI [BeJZU'lKO, 1973]. 

Oco6eHHO MHoro wccJieAOBaHHii B 3TOM nJiaHe 
OTHOCHTC51 K nocJieAHeMy reoJIOI'HqecKOMY 0Tpe3KY 
HCTOPHH 3eMJIH - JieAHHKOBOMy nepHOAY' KOI'A3 
rno6aJihH351 poJih JihAa B pa3BHTIDI npHpOAhI 3eMJIH 
Bhl51BJI51eTC51 oco6eHHO 51pKO. 



KPJfOC<PEPA B JfCTOPJfJf 3EMJ!Jf 

Ho paBHbIM o6pa3oM 3TO rroJio)Kem1e MO)KHO 

OTHecn1 K JieIJ:HHKOBbIM H Me)KJien:HHKOBbIM o6cTa­

HOBKaM, KOTOpbie rocrron:cTBOBaJIH B JieIJ:HHKOBbie 

rrepHOIJ:bI n:oKeM6p1ur, HH)KHero H Bepxttero rraJieo-

305!. ComaCHO ttn:ee r.ct>.JlyHrepcray3eHa [JlyH­
zepczay3eH, 1947] B I10CJieKeM6pHHCKOH HCTOPHH 

3 eMJIH 3KCI1aHCHH KpHoc¢epbI, Bbipa)KaBmHeC5I B 

M aTepHKOBbIX OJien:eHeHH5IX, rrepHOIJ:HtieCKH I10BTO­

p5IJIHCb rrpH6JIH3HTeJibHO qepe3 150 MJIH JieT. L(py­

rne aBTOpbI rrpHBOIJ:5IT n:aHHhie 0 llHKJIH'IHOCTH OJie­

n.eHeHHH c HHTepBaJIOM rrpHMepHO B 300 MJIH JieT. 

B epo5ITHO MO)KHO roBopHTh o pa3Horrop5IIJ:KOBOH 

llHKJIH'IHOCTH 3KCI1aHCHH KpHoc¢epbI. .11,ocTaTO'IHO 

y B epetto BbIIJ:eJI5IIOTC5I Kpyrrttb1e 3rroxH MaTepHKO­

BbIX OJien:eHeHHH: cpen:HerrpoTepo30HCKa5I, BepxHerr­

p oTep030HCKa5I, HH)KHerraJie030HCKa5I (opn:oBHK-CH­

Jiyp) , BepxttenaJieo3o:iicKa5I (Kap6oH-rrepMb) H Ka:ii­

H o 3o:iicKa5I . 

KoH11err11H5I 1IHKJIH1IHOCTH pacurnpeHH:ii KpHo­

c¢ epb1 3eMJIH 5IBJI5IeTC5I B HaCT05III1ee BpeM5I n:ocTa­

TOlfHO 06II1errpHH5ITOH, XOT5I rrpttpon:a llHKJIH'IHOCTH 

;ren:HHKOBbIX co6hITHH OtTh5ICH5IeTC5I c pa3HbIX rro-

3HIJ,HH. llIHpOKO H3BeCTHa, HarrpHMep, TOtIKa 3pe­

HIDI , corJiaCHO KOTOpOH Ka)Kn:a5I JieIJ:HHKOBa5I 3I10Xa 

Brran:aeT co BpeMeHeM, Korn:a 3Ha1IHTeJibHO aK­

TRllH3HPYIOTC5I II:BH)KeHH5I 3eMHOH KOpbI, rrpOHCX0-

.::.5IT rrpo11eCCbl CKJian:tiaTOCTH H ropoo6pa30BaHH5I. 

)],BE MO)l,EJUI PA3BlITll51 
KPlIOC<I>EPbl 3EMJill 

1.J;HKJIH'IHOCTb - 3TO TOJibKO on:Ha H3 oco6eH­

H CTe:ii rrp05IBJieHH5I KpHoc¢epbI H ee ecTeCTBeHHO­

HCTOpH1IeCKHX ¢opM. He Mettee Ba)Ktta TaK)Ke H 

;:ip yra5I CTOpoHa pa3BHTH5I KpHoc¢epbI - HarrpaB­

.. a:eHHOCTb. llMeeTC5I B BHIJ:Y caMa5I 06II1a5I IlOCTaHOB­

K a rrpo6JieMhI - cyII1eCTBOBaJia JIH B006II1e KaKa5I­

moo HarrpaBJieHHOCTb IJ:HHaMHKH KpIIOC¢epbI H Il3-

e HeHile Bo BpeMeHII ee CTPYKTYPHhIX qacTe:ii B 

a cmTa6e BCe:ii HCTOpIIII 3eMJIH. 

3Ta rrpo6JieMa, HaCKOJihKO Il3BeCTHO, Boo6m;e B 

.-mTepaType He paccMaTpHBaJiach, n:a)Ke B Bttn:e ca­

MH X 06m;I1x coo6pa)KeHHH. Me)Kn:y TeM 5ICHO, Ha­

OJibKO Ba)KHO pemeHHe HMeHHO 3TOH rrpo6JieMbl 

J:JI5I HCCJien:oBaHH5I Kapn:HHaJibHbIX rrpo11eccoB, orr­

.o.eJI5IIOIIIHX H3MeHeHHe rrpMpo.o.Ho:ii cpen:h1 3eMJIII. 

CyII1ecTByeT .o.oBOJihHO o6urnpHa5I JIHTepaTypa, 

K a caIOm;a5Ic5I B TOH HJIH HHOH Mepe 011eHoK H3Me­

H emrn TepMo6apH1IeCKHX napaMeTpOB BHeillHHX 

reoc¢ep 3eMJIH. M3 aHaJIM3a Bce:ii coBoKynHoCTH 

n p e.u.cTaBJieHHH BbITeKaIOT .!I.Be Mon:eJIH pa3BHTH5I 

Kpttoc¢ephr 3eMJIH. 

CorJiacHo nepBo:ii, 3eMJI5I Ha npOT5I)Kemu1 

CBOeH HCTOpHH nepe)KHJia ll:JIHTeJihHYIO ¢a3y n:o­

KeM6pIIHCKOro rJio6aJihHOro ,,Jie.U.HHKOBOro nepHO­

n:a " II tieTbipe noCJien:yIOII1HX ¢a3bI orpaHH'IeHHbIX 

no nJIOII1an:H OJie.a.eHeHHH [Op;zeHOK, 1989 ]. c MO­

MeHTa o6pa30BaHH5I nJiaHeTbI H n:o KeM6pH5I 

(580 MJIH JieT Ha3an:) Ha 3eMJie rocnon:cTBoBaJI cy­

poBbIH XOJIO.U.HbIH, cyxo:ii H pe3KOKOHTHHeHTaJibHbIH 

Ta 6 n 11 u, a 1. CxeMa H3MeHeHu11 TepM0µ;1rnaMu'leCKHX 
napaMeTpos na nosepxnocTu 3eMnu, 

no [Ka381ICKHH, 1990] 

Bo3pacT, 
Tep• °C P, aTM 

B03MOlKHblH COCTaB ra30B 

Mnpi:1 neT aTMOCcjJepbl 

0,5- 0,6 25- 35 3,0 N2, 0 2, Ar, co2 
1,0 30-35 3-4 napb1 H 20 
2,0 40-50 5-8 
3,0 65- 70 10- 12 CO,f' N2, H 2S, NH3 , Ar, 

02 (.) . MeTaH (?). Kl1Cnhie 

ra3bI (?) , naphI H 20 

KJIHMaT. Ilpeo6Jia.o.aHHe cymH Han: MOpeM H 

BCJieIJ:CTBile 3TOro n:e¢HllHT BJiarII 5IBHJIHCh npH-

1IHHOH mHpOKOro pa3BHTH5I no.o.3eMHOro OJien:eHe­

Hil5I - setIHOH Mep3JI0Thl. Jlen:HHKH HMeJIH or­

paHHtieHHOe pacnpocTpaHeHHe, nOCKOJibKY ycJIOBH5I 

.U.JI5I HX B03HHKHOBeHH5I IIMeJIII MeCTO JIHillb no 

nepI1¢epI1H HeMHOI'OlIHCJieHHbIX, MeJIKOBOIJ:HbIX MO­

pe:ii. 06 3TOM CBttn:eTeJibCTBYIOT o6Hapy)KeHHbie Ha 

pa3HbIX KOHTHHeHTax n:peBHe:iiurne npoTepo30HCKHe 

JieIJ:HIIKOBhle OTJIO)KeHH5I. 

IlpI11IHHaMII o6m;enJiaHeTapHOH ¢a3hl rrpeHMy­

m;eCTBeHHO no.a.3eMHOro OJie.a.eHeHH5I 5IBIIJIHCh npe­

o6Jia.o.aHHe cymtt Han: MopeM H MeHhma5I no cpaB­

HeHHIO c COBpeMeHHOH BeJIH'IHHa COJIHelIHOH noCT0-

5IHHOH. IlocJien:Hee CB5I3aHO c 3BOJll011He:ii CBeTil­

MOCTII CoJIHI1a, KOTopoe npomJio cTan:HIO KpacHoro 

cneKTpaJibHoro KJiacca (T = 3500 QC), 3aTeM opaH­

)KeBoro cneKTpaJihHoro KJiacca (T = 5000 QC) H Ha­

KOHe11 .U.OCTHrJIO COBpeMeHHOro )KeJITOro cneKTpaJih­

HOro KJiacca (T = 6000 QC). MeHhma5I no cpaBHe­

HIIIO c coBpeMeHHOCTbIO aKTHBHOCTh CoJIHIIa MOrJia 

Ha6JIIOn:aThC5I BITJIOTb n:o Kap6oHa. Ilo3TOMY rrpen:no­

JiaraeTC5I, 'ITO c nOBhnneHHeM TeMnepaTyphI CoJIHlla 

MeH5IJIHCb KJIHMaTH1IeCKHe yCJioBI15I Ha 3eMJie. 

B COl!eTaHIIII c rrocTeneHHbIM HaKorrJieHHeM 

BOIJ:bl Ha 3eMHOH IlOBepxHOCTH 3TO 5IBHJIOCb npH-

1IHHOH HacTynJieHH5I Kal!eCTBeHHO HOBOro 3Tana 

(¢aHep030HCKOro) B pa3BHTHH KpHoc¢epbI 

3eMJIH - qepen:oBaHIIH JieJJ:HHKOBbIX nepHOIJ:OB (Ha-

1IIIHa5I c HH)KHenaJie030HCKOro) H pa3.u.eJI5IIOII1IIX HX 

nepHOII:OB rJio6aJihHbIX noTenJieHIIH. 

3TOH KOH11en11HH npOTHBOCT05IT .U.OBOJlbHO 

MHOI'OlIHCJieHHbie .u.aHHbie H3MepeHHH rraJieOTeMne­

paTyp H3 KpeMHHCTbIX H Kap6oHaTHbIX nopo11: n:o­

KeM6pH5I H Hil)KHero naJieo305I Il3 pa3HbIX qacTe:ii 

CBeTa (Ta6JI . 1) . 

KaK BHIJ:HO, Ha npoT5I)KeHIIH n:oKeM6ptt5I -

HH)KHero naJie0305I 3a neptton: 6oJiee 3 MJIPII: JieT 

Ha6JIIOn:aeTC5I l!eTKa5I TeHJJ:eHI1H5I K noHH)KeHHIO 

cpen:Hero.a.OBOH TeMnepaTypbI noBepxHOCTH 3eMJIH 

OT 70 IJ:O 30 QC . 

IloJiyl!eHHhie 3HatieHH5I cpen:H11x TeMnepaTyp 

noBepxHOCTII 3eMJIH HCKJIIO'IaIOT B 3TOT nepHOA 

CKOJibKO JIIl6o cyII1eCTBeHHOe np05IBJieHHe OJie11:e­

HeHI1H, B JII06o:ii 113 Il3BeCTHblX ¢opM (Ha3eMHOe, 

non:3eMHOe, MOpCKOe)' KpOMe aTMoc¢epHblX JlbIJ:OB. 

EcJIH npHH5ITh BO BHHMaHHe JJ:OBOJihHO BbICOKHe 

3HatieHH5I aTMoc¢epHoro n:aBJieHH5I (II:JI5I HHTepBaJia 

6JIH3KOro no BpeMeHH, 3,8-4,0 MJIPA JieT, n05IB ­

JieHH5I 6ttoc¢eph1 naJieon:aBJieHI15I aTMoc¢eph1 n:oc-
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B. H. KOHM£aEB 

TilTJiil 15 aTM)' TO Ha HeKOTOpoil: rJiy6nHe OT no­

BepxHOCTM B 3eMHOH Kope Toro BpeMeHM MOrJia cyll(e­

CTBOBaTh 30Ha rn;::i;paToo6pa30Bamrn (CMOTPM HmKe). 

METO,ll,hllICCJIE,ll,OBAHII~ 

Pe3yJihTaT M3yl.JeHM5I npo6J'IeMhI no)::(o6Horo 

Macuna6a Henocpe)::(CTBeHHO 3aBMCMT OT o6'heKTHB­

HOCTll Bhr6opa napaMeTpOB npn:pO)::(HOH cpe)::(hI 3eM­

Jill, 3BOJilffl_J:ll5I KOTOphlX np5IMO onpe)::(eJI5IeT pa3-

BllTlle Kpn:occi:Jephr n: ee CTPYKTYPHhrx qacTeil: Ha 

npOT5I)KeHllll BCeil: reoJiorn:l.JeCKOH llCTOpllll. 

B HaCT05Ill(ee BpeM5I HaKonJieH orpoMHhlH Ma­

Tepn:aJI no rJio6aJihHOH 3BOJIIOI_J:Mll 3eMHOH KOpbI , 

oKeaHOB, aTMocci:Jephl 3eMJIH. B 3a)::(al.Jy npe)::(Jiarae­

MOro coo6Il(eHH5I BXO)::(llT llHTepnpeTaI_J:ll5I HOBeil:mn:x 

)::(aHHbIX c TOl.JKll 3peHH5I 3BOJIIOI_J:llll Kpn:occi:JepbI. 

Ifa Beem KOJioccaJibHoro o6'beMa n:Hci:JopMar.i:n:n: 

6hrJin: onpe)::(eJieHhI CJie)::(yIOIT(He napaMeTphl: H3Me­

HeHn:e COOTHomeHHH KOHTHHeHTaJibHOH (MaTepHKO­

BOH) ll OKeaHHl.JeCKOH KOpbI B pa3Jilll.JHhie reo­

JIOrlll.JeCKlle 3noxn:; COOTHOilleHn:e nJIOIT(a)::(eH KOH­

THHeHTOB M OKeaHOB B Te )Ke 0Tpe3Kll BpeMeHn:; 

nJIOIT(a)::(ll MOpCKOH ll KOHTHHeHTaJibHOH Ce)::(HMeH­

Tar.i:n:n:; )::(HHaMHKa cpe)::(Heil: MOIT(HOCTll MaTepHKOBOM 

KOpbI ll COOTBeTCTBeHHO cpe)::(H5I5I BbICOTa KOHTHHe­

HTOB; )::(HHaMHKa HeKOTOpbIX TllnOB KOHTHHeHTaJih­

HOH ce)::(n:MeHTar.i:n:n:, Hanpn:Mep, rpy6oo6JIOMOl.JHhrx 

HaKonJieHn:il:, oTpa)KaIOIT(n:x Mopci:JoJiorn:l.JeCKn:e oco-

6eHHOCTH MaKpopeJiheci:Ja KOHTHHeHTOB. IIepeqn:c­

JieHHhre napaMeTpbI 5IBJI5IIOTC5I KOCBeHHbIMll MH)::(lI­

KaTopaMH, BepHee 3TO ycJIOBl15I pa3BMTM5I KpHO­

cci:JepbI 3eMJIH. II p5IMhIMH MH)::(HKaTopaMn: 5IBJI5IIOTC5I: 

H3MeHeHHe cpe)::(Heil: rJio6aJihHOH TeMnepaTyphr 3eM­

JIH B pa3JIMl.JHhie reOJIOrnl.JeCKMe 3noxn:; o6'heMhI M 

IIJIOIT(a)::(ll pa3BlITll5I Jie)J,HllKOBbIX ll nepn:rJI5II_J:HaJihHbIX 

OTJIO)KeHHil: cpe)::(H OCHOBHbIX TllnOB OCa)::(Ol.JHOH TOJIIT(ll 

OT np0Tepo3051 )::(O nJieil:cTor.i:eHa B cpe)::(HeM no IIJiaHe­

Te, no OT)::(eJihHhIM CTPYKTYPHhIM 3JieMeHTaM 3eMHoil: 

KOpbI lI no OT)J,eJibHbIM MaTepn:KaM. 

IIpe)K)::(e IIeM npn:crynn:Th K H3JIO)KeHn:IO noJiy­

IIeHHhrx pe3yJihTaTOB M llHTepnpeTaI_J:llll nepel.JHC­

JieHHbIX Bhrme napaMeTpOB npHpO)::(HOH cpe):lhI 3eM­

JilI c TOl.JKlI 3peHH5I 3BOJIIOI_J:MlI Kpn:occi:JepbI Heo6-

XO)::(MMO C)J,eJiaTh HeCKOJihKO 3aMel.JaHMH. 

Han:6oJiee npn:sJieKaTeJihHhIM 6hrJio 6hr Ha nep­

Bhril: B3rJI5I)::( HCnOJih30BaTh )::(aHHhie no lI3MeHeHHIO 

rJio6aJibHoil: TeMnepaTyphr 3eMJIH B pa3JIHl.JHhre reo­

Jiorn:l.JeCKMe 3noxn:. feHepaJin:3oBaHHhre cpe)::(HerJio-

6aJihHhie TeMnepaTypHbie KpMBhie ony6JIHKOBaHhl B 

p5I)::(e pa6oT no naJieOKJIHMaTOJIOrHH. 0)::(HaKO Heo6-

XO)J,MMO OTMeTHTh, l.JTO BeJIHIIHHa MaKCMMYMOB ll 

MMHHMYMOB Ha 3TllX KpMBhlX HMeeT OTHOCMTeJih­

HbIH xapaKTep lI caMH KpllBhie 5IBJI5IIOTC5I pe3yJihTa­

TOM MHTepnpeTaI_J:HlI co6CTBeHHO reOJIOrHl.JeCKMX 

)::(aHHhrx. IIpn:opn:TeT, 6e3ycJIOBHO, Heo6xo)::(HMO 

OT)::(aTh Henocpe)::(CTBeHHO )::(aHHhIM no pacnpocTpa­

HeHMIO Jie)J,HlIKOBbIX M nepn:rJI5II_J:MaJihHbIX OTJIO)Ke­

HlIH B pa3JilIIIHhie Jie)J,HlIKOBhie 3nOXll Ha pa3JIMl.J­

HbIX KOHTHHeHTax, Hal.JHHa5I OT caMbIX paHHlIX 3Ta­

nOB pa3BlITlI5I 3eMJilI ):10 KaHH0305J.. 
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PE3YJihTATbl IICCJIE,ll,OBAHIHI II 
IIX OECY)l(,ll,EHIIE 

,il,JI5I 3TOM r.i:eJIH Han:6oJiee Ba)KHbI pe3yJihTaThl 

KOJIHl.JeCTBeHHOro aHaJIH3a COOTHOIIIeHH5I Ba)KHeil:­

IIIlIX rpynn ci:JopMar.i:n:il: KOHTHHeHTOB )J,JI5l pa3Jilll.J -

Hhlx 3nox n: nepn:O)::(OB ci:JaHepo3o5I n: npoTepo305I. B 

Ta6JI. 2 npe)::(CTaBJieHhI )J,aHHhie no OTHOCMTeJihHOH 

pacnpocrpaHeHHOCTM Jie)J,HlIKOBbIX ci:JopMar.i:n:il: )::(JI5l 

pa3Jilll.JHbIX 3nox OJie)::(eHeHH5I. 

Li,JI5I COCTaBJieHM5I Ta6JIHI_J:bI 6hIJilI HCnOJih30Ba -

HbI lICXO)J,Hhie MaTepn:aJibI no o6'heMy' Macce, nJIO­

Il(a)J,5lM pacrrpocrpaHeHH5I Ba)KHeil:IIIHx rpynn ci:JaHe­

po3oil:cKn:x n: npoTepo3oil:cKHX ci:JopMaIJ:HH B npe)::(e­

Jiax pa3JIMl.JHhIX TeKTOHHl.JeCKHX CTPYKTYP H Ma -

TepHKOB B r.i:eJIOM, CO)::(ep)Kall(HeC5I B pa6oTax [ElVly­
X06CKUU u ap., 1989; Pmwa, 1980; XauH, 1971 ]. 
Li,JI5I Kail:H030MCKOH 3nOXll OJie)J,eHeHHH IJ:HcPPhI 6br­

Jlll noJiyl.JeHhl Ha OCHOBe MCCJie)::(OBaHHH K.K.MapKO­

Ba [MapK06 u ap., 1968], I1.A.CyeTOBOH [Cyemo­
aa, 1968 ]. 

IIo ):laHHhIM Ta6JIHIJ:hI l.JeTKO npocJie)KHBaeTC5I 

TeH)::(eHI_J:ll5I yseJIHl.JeHH5I pOJilI Jie)::(HlIKOBhIX o6JIO­

MOIIHbIX ci:JopMar.i:n:il: B o6Il(eM cneKTpe OCa)::(OIIHbIX 

TOJIIT( OT caMhIX paHHMX Jie)J,HllKOBbIX 3nox )::(0 caMOH 

n03)J,Heil: - KaMH030HCKOH. ECJIH OCHOBhIBaThC5I Ha 

3TllX )::(aHHbIX, TO MO)KHO C)::(eJiaTb BbIBO)::(, l.JTO Ka)K­

)J,a5I nOCJie):lyIOIT(a5l 3noxa OCTaBJI5lJia 6oJiee my-

6oKMH reOJIOrHIIeCKlIH CJie)::( B JilITOCcPepe no cpaB­

HeHMIO c npe)::(hIAYilleil:, T.e. 6hrna 6oJiee MOIT(HOM. B 

3TOT p5I)::( He BXO)::(HT cpe)::(HenpoTepo3oil:cKa5l Jie)::(­

HHKOBa5I 3noxa, no KOTOpoil: HMeIOTC5I Kpail:He 

orpaHHIIeHHhre )::(aHHhre. 

Bo3HHKaeT p5I)::( BonpocoB n: coMHeHn:tt, Kaca­

IOIT(HXC5l HCXO)::(HbIX )::(aHHbIX, no KOTOpblM COCTaBJie­

Ha Ta6JI. 2. Bo-nepBhrx, He 5lBJI5IeTC5I JIH CTOJih 5IpKo 

Bbrpa)KeHHa5l TeH)::(eHI_J:ll5I pe3yJihTaTOM 3ci:Jci:JeKTa no­

Tepn: llHcPOpMaI_J:llll no Mepe npO)::(BH)KeHH5I BrJiy6h 

reoJiorn:qecKHx 3nox. IIpn:IIHHOH TaKoil: rroTepn: MO­

ryT CJIY)KMTb HeO)J,HOKpaTHbie 3IIOXH 3p03HM ll )::(e­

Hy):lar.i:n:n:, OXBaThIBaIOIT(lle o6urnpHbie TeppMTOpllH 

He TOJihKO oporeHHbIX o6JiaCTeil:, HO lI nJiaTci:JopMbI 

B 3TaIIhI TeKTOHHIIeCKOH aKTHBHOCTll. 

3TO COMHeHn:e Bp5I):I JIM cyll(eCTBeHHO, IIOCKOJib­

Ky pa3MhIB n: YHHl.JTO)KeHn:e paHee cci:JopMHpoBaH­

HhIX oca)::(Ol.JHbIX TOJIIT( B IIOCJie):lyIOIT(lle 3TaIIhI 

0)KlIBJieHH5l )J,eHy)::(aI_J:Mll rrpOHCXO)J,HJilI He Bbr6opoq­

HO, ll, CKOpee BCero , )J,eHCTBOBaJIH B O)::(HHaKOBOM 

CTerreHH Ha pa3Hhie TlIIThI OCa)J,Ol.JHbIX ci:JopMaI_J:MH . 

Ta 6 JI H l.\ a 2. PacnpocTpaHeHH OCTb JJe,n;HttKOBbIX 
o6JJOMQqHhIX cjlopMal.(1111 B pa3J1l1'1Hble JIIOXH 

o,1e,n;eHem1i\ 3eMJJH 

3noxtt oJJe):(eHeHtti1 

Kai1Ho3oi1cKaSI 

IIepMo-Kap60Hosa11 

0p):(OBHK-CHJJypttHCKafl 

BepxHenpoTepo3oi1cKa11 

Cpe):(HenpoTepo3oi1cKa11 

PacnpocTpaHeHHOCTb 
JJe.!(H11KOBb!X cjJopMal.(HH, % 

37 
13 

0,3 
0,2 



KPHOCc/JEPA B HCTOPHH 3EMJIH 

1103TOMY Jie)l,HHKOBhie ¢opMaU:HII coxpaHIIJIIICb B 

pa3pe3e B TOH )Ke CTeneHII, qTo II gpyrIIe TIInbI 

OTJIO)J(eHIIH. B pe3yJihTaTe OTHOCIITeJihHa5I pacnpo­

CTpaHeHHOCTh Jie)l,HMKOBbIX TOJIIII KaK B o6rrreM pa3-

pe3e, TaK l1 no IlJIOrrraAII Bp5Iil, JIII MeH5IJiaCb CKOJib­

K O-HH6ygb cyrrrecTBeHHO. 

Bo-BTOphrx , HaCKOJihKO yBepeHHOH 5IBJI5IeTC5I 

H)l,eHTHcPIIKaU:H5I Jie)l,HIIKOBbIX ¢opMaU:lIH II npe)J(ge 

BCero TIIJIJIIITOB B pa3pe3ax gpeBHIIX 3rrox? D:aHHbIH 

Bonpoc 5IBJI5IeTC5I KpaiiHe CJIO)J(HbIM. D:e:iiCTBIITeJib­

HO, cpegII aBTOpOB HeT nOJIHOro egIIHOAYIIIII5I B 

reHeTIIqecKOH IIHTepnpeTaU:IIII o6JIOMOqHbIX TOJIIII 

BO BC ex CJiyqa51x KaK TIIJIJIIITOB' T .e. Jiell,HIIKOBbIX 

o 6pa3oBaHII:ii. TeM He MeHee cJiegyeT oTMeTIITh, qTo 

a BTOpbI BbI)l,eJI5IIOT OCHOBHbie Jie)l,HIIKOBbie 3nOXII 

6e3 cyrrrecTBeHHhlX pa3Hornarnii. D:aJiee, o6'heK­

TIIBHOCTh il,OCTHraeTC5I TaK)J(e B pe3yJihTaTe Toro, 
1ITO TIIJIJIHTbI HCCJiegyIOTC5I He caMII no ce6e, a B 

c11cT eMe gpym:x ocagoqHhrx o6pa3oBamr:ii. llpII 

3T OM gaHHhie cpaBHIIBalOTC5I no pa3HbIM reOJIO­

rH'-l:eCKHM 3noxaM, qTo nOBbIIIIaeT il,OCTOBepHOCTb 

BbIBOil,OB. 

T peThe coo6pa)J(eHIIe KacaeTC5I Toro, qTo B 

o cag oqHbIX TOJirrrax gpeBHIIX 3nox BbI)l,eJI5IIOTC5I 

egHIIKOBhie OTJIO)J(eHH5I l1 rrpaKTHqeCKlI He cPIIK­

CH P YIOTC5I gpyrIIe TIIIThI KpHoreHHhIX o6pa3oBaHIIH, 

CBOHCTBeHHbIX KpIIoc¢epe, - nepHrJI5IU:IIaJibHbie 

OTJIO:>r<eHII5I, cJieghl MHoroJieTHeii Mep3JIOThI. CJieghr 

IlO)l,3 eMHOro OJiegeHeHII5I II3yqeHhI rrpenMyrrrecTBeH­

HO B KaHH030HCKIIX OTJIO:>r<eHH5IX, XOT5I rrpH3HaKII 

II:\eCTBOBaHlI5I Mep3JibIX TOJIIII II3BeCTHbI l1 B 6oJiee 

~peBHIIX TOJirrrax. HarrpIIMep, B OTJIO:>r<eHII5IX rro3g­

HenpoTepo3o:iicKoro B03pacTa B THJIJIIITax llopT­

CKeiira (lliOTJiaH)l,1151) on11caHhI KJIHHOBH)l,Hbie ge­

Op M au:1111, CJIO:>r<eHHhie rreCKOM, HHTeprrpeTHpOBaH­

Hhie KaK 5IBHbie CBH)l,eTeJIH ycJIOBlIH MHOI'OJieTHeH 

·rep3JIOThI. 

O g HaKo B03MO:>r<HOCTH AJI5I c11cTeMaT11qecK11x 

HCCJie)l,OBaHIIH rraJieOMep3JIOTHbIX CJie)l,OB B rraJie0-

30HCKHX l1 TeM 6oJiee B 6oJiee gpeBHHX TOJirrrax noKa 

MO:>f<HO ou:eHIITb KaK BeChMa orpaHHqeHHhie. 

B CIIJIY CK a3aHHoro, B u:eJIOM o cTeneHH 

pa3 BHTH5I Kp110c¢epHbIX rrpou:eccoB B HaCT05Irrree 

Bp e M 5I MO)J(HO cygHTb rJiaBHbIM o6pa30M Ha OCHOBe 

I I3yqeHH5I CJie)l,OB MaTepHKOBbIX OJiegeHeHHH. 

3BOJIIOU:H5I KpH oc¢epbI 3eMJIH 6hIJia 6e3yCJIOB­

H O TecHo CB5I3aHa c o6rrrerrnaHeTapHbIMH reo¢11-

3:aq ecKHMH npou:eccaMH, pe3yJihTaTOM KOTOpbIX 

5IBHJIOCh o6pa30BaH11e Tpex corrp5I:>r<eHHhlX c ue:ii 

o 6 o JioqeK : JIHTOc¢ephr, mgpoc¢epbr H aTMoc¢epbr. 

K poMe Toro, rrpH HCCJie)l,OBaHIIII OCHOBHbIX 3aKOHO-

re pHOCTeii pa3BHTH5I KpHoc¢epbI, l13MeHeHHH BO 

BpeM eHH rrpocTpaHCTBeHHhlX COOTHOIIIeHHH ee 

CTP YKTYPHhIX qacTe:ii 3Haq11TeJihHhIH HHTepec rrpeg­

CTaBJI5IeT Bbl5IBJieHHe OCHOBHbIX 3aKOHOMepHOCTeH 

cpopMIIpoBaHH5I rroBepxHOCTH uameii rrJiaHeThI. B 

HaCT05Irrree BpeM5I He BbI3bIBaeT COMHeHHH, qTo il,JI5I 

3 eMJIH xapaKTepHO HarrpaBJieHHOe Mop¢oTeKTOHH­

q ecKoe pa3BHTHe. 11epBoHaqaJihHa5I 3eMHa5I Kopa, 

KOTOpa5I il,OJI:>r<Ha 6hlJia o6pa30BaThC5I 6oJiee 4 

MJIPA JieT Ha3a)l,, )l,JIHTeJibHOe BpeM5I 6hlJia oqeHb 

TOHKOH H rrpegcTaBJI5IJia co6o:ii oqeHh cJia6yro rrep­

BHqHyIO o6oJioqKy' JierKO MeH5IBIIIYIOC5I, HeCTa-

6HJibHYIO l1 noCT05IHHO rrporrJiaBJI5IBIIIYIOC5I CHH3Y 

[Bwwzpaaoe, 1959; Bwwzpaaoe, 1974, Jlem1mbee, 
1978; Mypamoe, 1974 ]. 

Ha 3TOM gpeBHeiimeM 3Tarre HCTopmr 3eMJIH 

OTCYTCTBOBaJIH MaTepHKH H OKeaHbl B BH)l,e rH­

raHTCKIIX BbICTynoB peJibe¢a II rJiy6oqaHIIIHX Bna­

)1,HH IIOBepXHOCTH; noBepxHOCTb 3eMHOH KOpbI il,OJI­

)I<Ha 6hma 6hrTh cpaBHHTeJihHO cJia6o pacqJieHeHa. 

HanpaBJieHHOCTh Mop¢oTeKTOHIIqecKoro rrpou:ecca 

3aKJIIOqaJiaCb B TOM, qTO IIOCTeneHHO rrpOIICXO)l,lIJIO 

yToJirrreHIIe 3eMHoii KOphr 11 ee ropH30HTaJihHoe 

pa3pacTaH11e. B pe3yJihTaTe ¢opMHpoBaJIHCh Ma­

TepIIKH, yBeJIHqHBaJIHCb IIX o6'heMbI H nJiorrragH, 

IIOBhlIIIaJiaCb rrpOCTpaHCTBeHHa5I CTa611mrnaU:H5I. 

OgHOBpeMeHHO il,OJI:>r<Ho 6hlJIO npoHCXOAHTh yrny6-

JieHHe OKeaHOB H yBeJinqeHHe o6'heMa 3aIIOJIH5IBIIIeH 

IIX BO)l,bl [Klluze, 1980 ]. 
llpou:ecc 3BOJIIOU:HOHHOro pa3BHTII5I 3eMHOH 

KOpbI, H B rrepByIO oqepegh ee nocTerreHHQe Hapa­

CTaHHe 11 pacm11peH11e, onpegeJI5IJIO pa3BHTHe peJih­

e¢a 3eMHOH KOpbI, qTo Bbrpa:>r<aJIOCb B rroCTerreHHOM 

yBeJIHqeHHH ero KOHTpacTHOCTH. CJiegyeT 

l 
IlepHO)l.hI 3 rroxa MJIH. op;epmaHHe nee HTOB, 0 

0. 
JTeT 5 10 15 20 25 30 35 40 "' ,. 

HCOI'CH 
ITJIHOU,CH 

0 
MHOIJ,CH ~ 

0 
~ OJIHI'OU,CH ,. 

na.rreoreH 30U.CH 50 ~ 

'"' Ila.JICO eH 

Il03)l.H . 
MeJl 100 ,. paHH. 

g 
II03)l.H. 150 g 

;E 
!Op• cpe,n;H. 

paHH. 

II03)l.H . 200 
TpHOC cpe,n;H. 

fI03):(H . 250 
nepMh 

paHH. 

300 

K.Rp6oH 

350 ,. 
g )l.CBOH 400 0 

~ CHJIYP 

tj 
450 

OpJJ;OBHK 

500 

KCM6pHi1: 
550 

PHc. 1. 3BOJIJOU,m1 ttaKonJieHH5I rpy6oo6JIOMoqtthIX 

TOJilll; (ncecpHTOHaKonJieHII5I) B HCTOPHH 3eMJIH, no 

[IJepHOB, 1983). 
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B. H. KOHI!II(EB 

OTMeTHTb, qTo HarrpaBJieHHOCTb Mop¢oTeKTOHHqec­

KOro rrpou:ecca OCJIO:tKH51JiaCb U:HKJIHqHOCTbIO rrop51JJ;­

Ka 200 MJIH JieT. TipH 3TOM KOHTpaCTHOCTb peJibe¢a 

OT U:HKJia K U:HKJIY B03pacTaJia. 06 3TOM CBHJJ;eTeJib­

CTByeT COCTaB KOppeJI51THbIX OTJIO:tKeHHH rrpeJJ;rop­

HbIX rrportt6os CKJiaJJ;qaThIX coopy:tKeHHH. TaK, B 

oporeHHYIO CTa):(HIO KaJieJJ;OHCKOro TeKTOHHqecKoro 

U:HKJia 3TIHreoCHHKJIHHaJibHbIH peJihe<t> 6bIJI, Bepo-

51THO, ropHCTbIM, B oporeHHYIO CTa):(HIO repu;HHCKOro 

U:HKJia - 6e3yCJIOBHO ropHCTbIM, a aJibTIHHCKOro -

BhlCOKOrOpHbIM [KpU60llYU,KUU, 1977]. 
c 3THMH JJ;aHHbIMH HeTIJIOXO corJiacyIOTC51 pe-

3Y JibTaTbl HCCJieJJ;OBaHHH 3BOJIIOU:HH nce¢HTOHaKOTI­

JieHH51 B HCTOpHH 3eMJIH, Ha'!HHa51 OT paHHero 

apxe51 AO rrJIHOU:eHa BKJIIO'IHTeJibHO. CoJJ;ep:tKaHHe 

KpynHoo6JIOMO'!HhIX nopoJJ; B ocaJJ;O'IHOH o6oJIO'!Ke 

3eMJIH HMeeT 51pKO Bbipa:tKeHHblll HanpaBJieHHO­

U:HKJIH'leCKHH xapaKTep. OT paHHero apxe51 JJ;O no3-

JJ;Hero npoTep03051 KOJIH'leCTBO nce¢HTOB B OTJIO­

:tKeHH51X yBeJIH'!HBaeTC51 OT 1-2 )::(0 8-10 % 
(pHc.1). 06ru:a51 TeHJJ;eHU:H51 yBeJIH'!eHH51 KpynHoo6-

JIOMO'!HbIX nopOJJ; B OTJIO:tKeHH51X ¢aHep03051 coxpa­

H51eTC5I; COJJ;ep:tKaHHe nce¢HTOB B naJie030HCKHX 

Tomu:ax yBeJIII'!HBaeTC51 )::(0 15-25 % ' B Me30-

30HCKHX - )::(0 20-30 % , B KaHH030HCKHX - )::(0 

20-35 % . Tiptt 3TOM KPHBa51 coJJ;ep:tKamrn 

nce¢HTOB CTaHOBHTC51 6oJiee KOHTpaCTHOH. 3so­

JIIOU:H51 nce¢HTOHaKOTIJieHH51 B HCTOpHH 3eMJIH 51BHO 

CBHJJ;eTeJibCTByeT He TOJibKO 06 yBeJIH'leHHH KOHT­

paCTHOCTH peJihe¢a, HO H 06 yBeJIH'!eHHH BbICOTbl 

KOHTHHeHTaJibHbIX 6JIOKOB OT nepBbIX 3TaTIOB HC­

TOpHH 3eMJIH )::(0 COBpeMeHHOCTH. 

KpttBa51 nce¢HTOHaKonJieHH51 (CM. pttc.1) 3a­

KJIIO'laeT B ce6e B03MO:tKHOCTb ee HHTepnpeTaU:HH 

TaK:tKe c TO'!KH 3peHH51 3BOJIIOU:HH HaKOTIJieHH51 JieJJ;­

HHKOBbIX TOJIIIJ:. 

KaK OTMe'laeT B.f.l.JepHOB [gepHoa, 1983 ], B 

COCTaB rpy6oo6JIOMO'!HbIX TOJIIIJ: BKJIIOqeHbl pa3HO­

o6pa3Hbie reHeTH'!eCKHe THilbl OTJIO:tKeHHH: npH-

6pe:tKHO-MOpCKHe, aJIJIIOBHaJibHbie, npOJIIOBHaJib­

Hbie, IlO):(BO):(HO-OTIOJI3HeBhle, KOJIJIIOBHaJibHbie, a 

TaK:tKe Jie):(HHKOBbie nce¢HTbI-THJIJIHTbl H THJI­

JIOH):(bl. 11 XOT51 Jie):(HHKOBhle H JJ;pyrtte reHeTH'leCKHe 

THilbl Ha KpHBOH nce¢HTOHaKOTIJieHH51 (CM. pHc.1) 

• He pa3JJ;eJieHhl, BCe :tKe 3TH JJ;aHHbie He npOTHBOpe'!aT 

pe3yJihTaTaM, H3JIO:tKeHHhIM BhIIIIe. KoJIH'leCTBO so­

Ahl Ha 3eMJie, KaK IlOKa3bIBaIOT COBpeMeHHbie 

HCCJie):(OBaHH51, ):(OJI)KHO 6hIJIO HapacTaTb OT O):(HOH 

reOJIOrHqecKOH 3TIOXH K JJ;pyro:H. Tiptt'IeM HMeHHO 

HapacTaHHe, a He KOJie6aHHe ofo,eMa - OCHOBHOH 

mo6aJihHhIH npou:ecc 3BOJIIOU:HH rHJJ;poc¢ephr. I1o 

MHeHHIO MHOrHX HCCJie):(OBaTeJieH, OCHOBHa51 Macca 

rHJJ;poc¢epbl ¢opMHpOBaJiaCb B pe3yJihTaTe BbITIJiaB­

JieHH51 H JJ;era3aU:HH Beru:eCTBa MaHTHH 3eMJIH H 

onpeJJ;eJI51JiaCb rJiy6HHHbIMH npou:eccaMH XHMHKO­

TIJIOTHOCTHOH rpaBHTaU:HOHHOH AH¢¢epeHu:HaU:HH 

Beru:ecTBa MaHTHH Ha rpaHHU:e c 51JJ;pOM. 06pa3o­

BaHHe BO):(HOH o60JIO'!KH 3eMJIH - pe3yJihTaT JJ;JIH­

TeJihHOH AH¢¢epeHu:HaU:HH (HeCKOJibKO MHJIJIHap­

):(OB JieT) rrpOTOTIJiaHeTHOro BeriiecTBa, KOTOpblll 
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onpeJJ;eJI51JIC51 npou:eccaMH JJ;era3aU:HH MaHTHH, Me­

xaHH3M KOTOporo JJ;eHCTBOBaJI no cxeMe 30HHOrO 

nJiaBJieHH51. 3Ha'IHTeJibHOe KOJIH'!eCTBO BO):(bl, co­

JJ;ep:tKaru:eeC51 B MaHTHH, Jie:tKHT B OCHOBe HanpaB­

JieHHOro ¢opMHpOBaHH51 rHJJ;poc¢epbl B pe3yJihTaTe 

Heo6paTHMoro npou:ecca JJ;erHJJ;paTaU:HH Beru:ecTBa 

MaHTHH BO BpeMeHH. B pe3yJihTaTe 3Toro Mexa­

HH3Ma npHXO):( BO):(bl H3 He):(p 3eMJIH npHMepHO 

cocTaBJI51eT 1KM3 /roJJ;. HecMoTp51 Ha nocTeneHHoe 

yBeJIH'!eHHe o6'heMa BOA rHJJ;poc¢epbI, H rrpe:tKJJ;e 

BCero OKeaHOB, HX nJioru:aJJ;h He yBeJIH'!HBaJiaCh, a, 

HanpOTHB, HMeJia TeHJJ;eHU:HIO K COKparu:eHHIO. B 

XOJJ;e reOJIOrH'!eCKOro pa3BHTH51 nJiaHeTbl rJiaBHa51 

Macca BO):(bl JJ;OJI:tKHa 6bIJia TIOCTyrraTb Ha TIOBepx­

HOCTb 3eMJIH B npou:ecce CTaHOBJieHH51 H pocTa 

KOHTHHeHTOB, XOT51, Bep051THO, MeHhIIIa51 ee 'laCTb 

ITOCTynaJia B pe3yJibTaTe ¢opMHpOBaHH51 OKeaHH'le­

CKOH KOpbI. I103TOMY CTaHOBJieHHe rJio6aJibHbIX 

CTPYKTYPHhIX 3JieMeHTOB 3eMJIH, Bhrpa:tKasmeern B 

H3MeHeHHH peJibe¢a 3eMJIH, npHBOJJ;HJIH B Te'leHHe 

reOJIOrH'leCKOH HCTOpHH K pa3JIH'!HbIM COOTHO­

IIIeHH51M IIJIOru;aJJ;eH 3eMHOH IlOBepxHOCTH, 3aH51TOH 

MOp51MH H cyme:H. 

TIJioru:aJJ;h cymtt c y'leTOM MaKpo¢opM peJihe¢a 

yseJIH~IHBaJiaCb Ha BCeM rrpOT51:tKeHHH HCTOpHH 

3eMJIH, KOrJJ;a cyru:ecTBOBaJia rHJJ;poc¢epa. Hapa­

CTaHHe rHJJ;poc¢ephr B Ha'laJie rrpoTeKaJio O'leHh 

6hrCTpo, qTO rrpHBeJIO K MaKCHMaJibH OH IIJIOIIJ:a):(H 

TIOBepxHOCTH, 3aH51TOH ):(HOM OKeaHa (OKOJIO 

1,5 MJIPA JieT Ha3aJJ;). Ho 3aTeM c y'!eTOM 3BOJIIOU:HH 

rttrrcorpa¢H'!eCKOH KpHBOH, npOJJ;OJI:tKaBIIIHXC51 npo­

u:eccoB pa3BHTH51 KOHTpacTHOCTH peJihe¢a H noCTe­

neHHOro COKparu:eHH51 TeMnOB Haparu:HBaH H51 rHJJ;pO­

c¢epbl nJioru:aJJ;h oKeaHa JJ;OJI:tKHa 6hrna HenpephIBHO 

COKparu:aTbC51 [POH06, 1980; K;zuze, 1980]. Tiptt 

3TOM cpe):(H5151 my6ttHa OKeaHOB HMeJia T eHJJ;eHU:HIO 

K yBeJIHq eHMIO. 

AHaJIH3 KOHKpeTHhrx reoJiortt'leCKHX JJ;aHH hIX 

IlOKa3hIBaeT, 'ITO, no Kpa:HHeH Mepe, Ha npOT51-

)KeHHH ¢aHep03051 COOTHOIIIeHMe TIJioru:aJJ;eH MOp­

CKOH H KOHTHHeHTaJihHOH CeJJ;ttMeHTaU:MH HeyKJIOH­

HO poCJio B CTOpoHy yBeJIH'!eHH51 noCJieJJ;HeH (pHC. 2). 

Pac'leThI tt3MeHem1:H so BpeMeHM nJioru:aJJ;e:H, 

noKpblTbIX MopeM B npeJJ;eJiax pa3JIH'!HbIX CTpyK­

TYPHbIX 3JieMeHTOB KOHTMHeHTOB, B u:eJioM JJ;aJitt 

cxoJJ;HhIH pe3yJihTaT. Ha npOT51:tKeHttH Tpex U:HKJIOB 

ropoo6pa30BaHH51 (OT KaJieJJ;OHCKOro )::(0 aJibIIHHCKO­

ro BKJIIO'!HTeJibHO) 51BHO npocJie:tKHBaeTC51 TeHJJ;eH­

U:H51 yMeHhIIIeHH51 IIJIOIIJ:aJJ;eH, IIOKpbITbIX MOp51MH, B 

npeJJ;eJiax pa3JIM'!Hbrx Mop¢ocTpyKTYP 3eMJIH. Be­

po51THO 3Ta TeHJJ;eHU:H 5! 6brJia CBOHCTBeHHa H 6011ee 

paHHHM r eo11ortt'!eCKMM 3noxaM, nocKOJibKY H3Be­

CTHO, 'ITO JJ;peBHeHIIIHH 3Tarr HCTOpHH Hamett IIJia­

HeTbl xapaKTeptt30BaJIC5! OTCYTCTBMeM MaTepttKOB 

KaK rHraHTCKHX BbICTy noB peJibe¢a H OKeaHOB KaK 

BeJIH'laHIIIHX BIIaJJ;HH IIOBepxHOCTH. 

ATMoc¢epa H cocT aB BX OJJ;5!IIJ:HX B Hee ra30B M 

a3p030JieH Ka p gHHa Jib H O BJIM51e T Ha COCT05!Hl1e 

Kpttoc¢ephr H ee CTPY K T YPHhrx 3JieMeHTOB. 113BecT­

HO, 'ITO HeKOTOpbre ra3hl , cog ep:tKaru:tteC51 B aTMOC­

¢epe (C02 , NH4 H H eKOT Ophre gpyrtte) o6JiagaIOT 
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P rtc . 2. lfaMeHeHHe COOTHOllleHHR nJIOlll,aJJ,eH MOp­

CK OH H KOHTHHeHTaJibHOH ceJJ,HMeHTaI.J,HH B npeJJ,e­

.:ra x cospeMeHHblX KOHTHHeHTOB Ha nponnKeHHH 

a Hep030R, no [POHOB, 1980]. 

opamKepeliHhIM 3¢¢eKTOM. B ;:i;eC51TKax cospeMeH- · 

BhlX ITy61mKaU:HH lllHpOKO o6cy:tI<JJ;3IOTC51 KJIHMa­

Tifl.IeCKHe nocne;:i;cTBH51 aHTponoreHHoro HaKorn1e­

BIDI CQ2 B 3TMOC¢epe. I1CCJie):(OBaHIIe Jie):(51HblX 

P HOB CKBa:tI<HH, npo6ypeHHhlX B fpeHJiaH):(HH H 

AwrapKTHJJ;e, y6e;:i;HTeJibHO ITOKa3aJIH CB513b TeMne­

paT pbl ll co,1:1ep:tI<aHH5I co2 H NH4 B ny3blpbK3X 

B03JI.yx a ITOrpe6eHHbIX CJIOCB Jlb,[la, OTpa:tI<aIOIIIllX 

ocra s 6bIJihlX aTMoc¢ep [Kom1rnxoa, 1994 ]. 
HecoMHeHHO, no,1:106Ha5I CB513b rJio6aJibHhlX 

T mepaTyp H COCTaBa aTMoc¢epbI cyIIIeCTBOBaJia 

H a ITPOT5I:tI<eHHH sceli ucTopuu 3eMJIH. ATMoc¢epa 

e 1JIH B 3H34HTeJibHOH Mepe o6pa30BaJiaCb H3 ra-

3 BbIX BbI,[leJieHHH B npou:ecce ¢opMHpOB3Hll51 TBep­

;::tOH o6oJIOIIKH rH,1:1poc¢epbr. B TeIIeHHe reoJioruqec­

oli HCTOpHH 3eMJIH 3TMoc¢epa HenpepbIBHO MeH51-

.UlCb ITO,[\ ):(eHCTBHeM p51,1:13 BHCIIIHHX H 3CMHbIX 

TOpOB. 

Oca,1:10IIHhle ropHbie nopo,1:1h1 co,1:1ep:tI<aT ymepo,1:1 

100 000 pa3 6oJihllle KOJIHIICCTBa yrJieKHCJIOro 

ra3a , HMeIOII1eroc51 B cos peMeHHOH aTMoc¢epe. Or­

J>OM Hhie 3aJie:tI<H yrJI51 H Kap6oHaTOB 5IBHOe CBH,[le­

TeJibCTBO Toro, 4TO paHee B aTMoc¢epe 6bIJIO cyIIIe-

B eHHO 6oJihIIIe yrJieKHCJioro ra3a. P5I,1:1 ,1:1aHHhlX 

a3bIBaeT Ha TO , 4TO B nepBHIIHOH aTMoc¢epe 

3 e MJIH npeo6Jia,1:1aJI yrJieKHCJihIM ra3, nMeJicsr a3oT, 

BO.Il,5lHOH nap H KHCJiopon. a6uoreHHOro npoHCXO:tI<­

.a:emrn (cM. Ta6J1.1). IIo cocTasy aTMoc¢epa 3eMJIH 

6bIJia cxo,1:1Ho:i1: Ha 3TOM 3Tane c aTMoc¢epo:i1: BeHepbr. 

II05IBJ1eHtte :tI<HBoro seIIIeCTBa Ha 3eMJie nptt­

BeJio K TOMY, IITO, KaK OTMeIIaJI A.II .BuHorpa,1:1os 

[BuHozpaaoa, 1959], opraHH3MbI npaKTHIIeCKH oc­

so60,1:1nJ1n aTMoc¢epy OT co2. ATMoc¢epa npno6pe­

Jia 6IrnreHHblM KHCJIOPOJI.. 0KOH4aHHe yrJieKHCJIOM 

CTa,[IHH pa3BHTH51 aTMoc¢ephl sep05ITHO npOH30IIIJIO 

B ITaJ1eo3oe. 

TaKHM o6pa3oM, no KpaliHe:i1: Mepe B JI.OKeM6-

PHH opaH:tI<epeHHblH 3¢cf>eKT aTMoc¢epHoro co2 
6bIJI Ha HeCKOJibKO nop5IJI.KOB BhlIIIe no cpaBHeHHIO 

c ¢aHep030eM, 4TO ,[IOJI:tI<HO 6hlJIO HenocpeJI.CTBeHHO 

OTpa:tI<aTbC51 Ha BeJIH4HHe cpeJI.HerJ106aJ1bHbIX TeM­

nepaTyp ITosepxHoCTH nJiaHeTbI. 

113 npnse,1:1eHHbIX BbIIIIe ,1:1aHHbIX 0 pa3BHTHH 

BHeIIIHHX o6oJI04eK Ha npOT5I:tI<eHHH reOJIOrHIIeCKOM 

HCTOpHH 3eMJIH MO:tI<HO C,[leJiaTb p5IJI. BbIBO,[IOB 0 

HanpaBJieHHOCTH 3BOJIIOU:HH Kpnoc¢epb1. 

HapaIIIHBaHtte BeIIIeCTsa KOHTHHeHTaJihHOH 

KOpbl nocTeneHHO npHBO,[IHJIO K pocTy KOHTHHeHTOB 

(yBeJIHIIeHHIO HX IlJIOIIIa.[IH H cpe,1:1He:i1: BbICOTbI)' 

IlOBbIIIIeHHIO HX CTa6HJibHOCTH, ycJIO:tI<HeHHIO lI yse­

JIHIIeHHIO KOHTpacTHOCTH peJibe¢a 3eMJIH, KOTOpa51 

,[IOCTHrJia MaKCHMyMa B nocJie):(HHM KaHH030HCKHH 

3Tan HCTopnH HaIIIeli nJiatteTbI. YseJiuIIeHtte cpe,1:1-

He:i1: BbICOTbI MaTepHKOB npHBOJI.HJIO K nOHH:tI<eHHIO 

TepMO,[IHHaMHIIeCKOro ypOBH51 TenJ1006MeHa JIHTO­

c¢epbl H aTMoc¢epbl H yseJIH4HBaJIO B03MO:tI<HOCTb 

npo5IBJieHH51 KpttoreHHhIX npou:eccos Ha ITosepx­

HOCTH 3eMJIH. PocT ITJIOIIIa.[leH KOHTHHeHTOB lI yse­

JIHIIeHHe HX CTa6HJibHOCTH B npocTpaHCTBe IlOBbI­

ruaJIO sep05ITHOCTb nonaJI.aHH51 KOHTHHeHTOB B ITO­

JI5IpHbie 06J1aCTH 3eMJIH, 4TO 5IBJl5IJI0Cb 0,[IHOH H3 

OCHOBHbIX npH4HH rJ106aJ1hHhlX nOHH:tI<eHHM TeMne­

paTyp H pa3BHTH51 MOIIIHbIX OJieJI.eHeHHM. 

PocT MacchI mn.poc¢ephr He npHBOJI.HJI K yse­

JIHIIeHHIO ITJIOIIIaJI.eH MOpeli H OKeaHOB Ha 3eMJie, 

IlOCKOJlbKY OKeaHHIIeCKHe IIaIIIH HMeJIH TeH,[leHU:HIO 

K yrJ1y6J1eHHIO ITO Mepe pa3BHTH51 KOHTpaCTHOCTH B 

CTpoeHHH oKeaHHIIecKoro JIO:tI<a H MaTepnKoB. B 

HTore IlJIOIIIa.[IH, 3aH51Tbie MOp5IMH H OKeattaMH, B 

xo,1:1e reOJIOrHIICCKOH 3BOJIIOU:HH 3eMJIH HMeJIH TeH­

,[leHU:HIO K coKpaIIIeHHIO. B pe3yJihTaTe sepo5ITHOCTh 

B03HHKHOBeHH51 KOHTHHeHTaJibHblX KJIHMaTHIIeCKHX 

o6cTaHOBOK Ha 3eMJie yBeJIH4HBaJiaCh, IlOBbIIIIaJIC51 

OXJia:tI<,[laIOIIIHM 3¢¢eKT ITO Mepe pa3BHTH51 3TOM 

TeHJI.eHU:HH. I13BeCTHO, 4TO oco6eHHO pe3KO no­

HH:tI<aeTC51 TeMITepaTypa cyIIIH, Kor,1:1a nonepeIIHHK 

ee ,1:1ocTHraeT 500-600 KM H 60J1ee. IIpn oIIeHh 

60JibllIOM pa3Mepe MaTepttKa B XOJIOJI.HbIH ce30H Ha,[I 

HHM o6pa3yeTC51 aHTHU:HKJIOH, KOTOpbIH BHOCHT JI.0-

6aBO'IHOe OXJia:tI<,[leHHe. c pOCTOM pa3MepoB KOH­

THHeHTOB B 3noxn oJie.[leHeHHH CTPYKTypa noc­

J1e,1:1Hnx yCJIO:tI<H5IeTC51, n05IBJl5IIOTC51 60J1ee 6Jiaro­

npH5ITHbie ycJIOBH51 .[IJI51 B03HHKHOBeHH51 KpHOJIHT0-

30H, T.e. c¢ep Il0,[13eMHOro OJie;:i;eHeHH51. 

I1MeIOIIIHeC51 ,[laHHhie ITO 3BOJIIOU:HH aTMoc¢epbI 

ll ee ra30BOro COCTaBa TaK:tI<e CBHJI.eTeJibCTBYIOT 0 

ITOHH:tI<eHHH np05IBJieHH51 opaH:tI<epe:i1:Horo ::i¢¢eKTa 

Ha npoT5I:tI<eHHH HCTOpHH 3eMJIH. Oco6eHHO 60J1h­

IIIa5I pOJib npHHa,[IJie:tI<aJia 3TOMY ¢aKTOpy B ,[IO­

KeM6pttHCKHe 3Il0Xll. c B03HllKHOBeHHeM 6noc¢epbl 

ITO Mepe pocTa ee Macchl opatt:tI<epeliHhIH 3¢<PeKT C02 
CHH:tI<aJIC51. 3TO cnOCOOcrBOBaJIO B03HHKHOBCHHIO yc­

JIOBHH ,[IJI51 pacIIIHpeHH51 c¢ephl BJIH51Hll51 KpHoc¢ep­

HblX npou:eccos [3uMbt Haiueu n.rtaHembt, 1982 ]. 
I1 TaK, o6Il1a51 TeH,[leHU:ll51 3BOJIIOU:HH BHCIIIHHX 

o6oJI04eK Harue:i1: nJiaHeTbl 3aKOHOMepHO npHBOJI.HJia 

K TOMY' 4TO KpHoc¢epa :nrpaJia BCe 60JiblIIYIO pOJib 
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Cpe.n;u. BepxH. O p,[\OBHK + Kap6oH+ KaHHo-
npoTepoao:H: rrpoTepoa. CIDIYP n epMb ao:H: 

PHc. 3. PacnpocTpatteHHOCTh JieJJ,HHKOBhIX OTJIO­
)l{eHHH B pa3JIH'IHbie 3IlOXH OJieJJ,eHeHHH reOJIOrH'le­
CKOH HCTOpHH 3eMJIH. 

B pa3BHTHH np:rrpo,n:bI: yBeJmq:rrBaJiaCb c¢epa B03-
.n:eifCTBHSI Kp:rroc¢epHbIX np011eccoB, ycJIO:>KHSIJiaCb 
ee CTPYKTypa, yBeJI:rrq:rrBaJiaCh OTHOCHTeJibHaSI pOJib 
no,n:3eMHoro oJie,n:eHeHHSI. B IJeJIOM HapaIIJHBaJiaCh 
Macca BeIIJeCTBa Kp:rroc¢epb1, npe:>K.n:e Bcero MaCCbI 
MaTepHKOBbIX Jie,n:HHKOBblX noKpOBOB. 3TO npOSIBH­
JIOCb npe:>K.n:e BCero B TOM, qTo Ka:>K,[laSI nocJie,n:yIO­
IIJaSI Jie,n:HHKOBaSI 3noxa OTJIHqaJiaCh 6oJiee MOIIJHbIM 
B03,n:eifcTB:rreM Ha np:rrpo.n:y 3eMJIH no cpaBHeHHIO c 
npe,n:hI.U:YIIJeH, npH 3TOM, BepoSITHO, pocJia o6IIJaSI 
Macca Jib.U:OB KpHoc¢epbI. Ka:>K,[(aSI norne.n:y10IIJaSI 
3noxa OJie,n:eHeHHH OTJI:rrqaJiaCb 6oJiee CJIO:>KHOH 
CTPYKTypoif Kp:rroc¢eph1, no Mepe ee pa3BHTHSI Bee 
60Jibmy10 pOJib HrpaJIH no.n:3eMHaSI, aJibnHHCKaSI 
ropHaSI Mep3JIOTa, a TaK:>Ke, BepOSITHO, 30Hbl r:rr.n:pa­
T006pa30Bamrn [Ebll( u ap., 1980; KmtUUfe6, 1995; 
COJl06be6 u ap., 1989 ]. 

Henocpe):(CTBeHHhlM no,n:TBep:>K,n:eHHeM pacmH­
pemrn c¢ephl B03,n:eifcTBHSI Kp:rroc¢ephl Ha rrp:rrpOAY 

·no Mepe reoJior:rrqecKoro pa3BHTHSI 3eMJIH SIBJISIIOTCSI 
npHBe,n:eHHbie BbIIDe pe3yJihTaTbI pacqeTOB OTHO­
CHTeJibHOH pacnpocTpaHeHHOCTH Jie.[(HHKOBbIX o6JIO­
MOqHbIX OTJIO:>KeHHH oca,n:oqHbIX TOJIIIJ B pa3JIHqHbie 
reoJiomqecKHe 3nox:rr (p:rrc. 3) . Ba:>KHO no,n:qepK­
HYTh, qTo 3TH KOHKpeTHhie .n:aHHhle HaXO.[(SITCSI B 
oqeHh xopomeM corJiaCHH c HMeIOIIJHMHCSI MaTe­
pttaJiaMH no 3BOJIIOIJHH OT,n:eJihHbIX np:rrpO):(HbIX 060-
JioqeK 3eMJIH - JIHToc¢ephr, r:rr.n:poc¢epbI, aTMOC­
¢epbr, 6:rroc¢ephI. 

B IJeJioM :>Ke 3TH BbIBO.U:bI He npoTHBopeqaT H 
naJieoTeMrrepaTypHbIM KpHBbIM, OTpa:>KaIOIIJHM 3BO­
JIIOIJHIO cpe,n:Heif rno6aJibHOH TeMnepaTypbr Harneif 
nJiaHeTbI. 

Heo6xo,n::rrMo no,n:qepKHYTb, qTo npe,n:JiaraeMaSI 
KOHIJenIJHSI pacIDHpSIIOIIJeHCSI KpHoc¢epbI 3eMJIH OT-
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pa:>KaeT JIHillb O,n:Hy H3 CTOPOH 3BOJIIOIJHH, a HMeHHO: 
HanpaBJieHHOCTb, T. e. o6IIJYIO TeH,n:eHIJHIO pa3BHTHSI. 

PeaJibHbIH XOA 3BOJIIOIJHH Kpttoc¢epbr, paBHO 
KaK H .n:pymx o6oJioqeK B HCTOpHH 3eMJIH 6bIJI 
6oJiee CJIO:>KHbIM; o6IIJaSI HarrpaBJieHHOCTb pa3BHTHSI 
npOSIBJISIJiaCb He B BH,n:e HerrpepbIBHoro, nocTeneH­
HOro npoIJecca, a HMeJia IJHKJI:rrqecKHH xapaKTep, B 
OCHOBe KOTOporo Jie:>KaT .n:pyrtte MexaHH3MbI, HC­
nOJib30BaHHIO KOTOpbIX ITOCBSIIIJeHa Macca HayqHbIX 
HCCJie,n:oBaHHH, HO 3Ta npo6JieMa He BXO.[(HJia B 
3a,n:aqy .n:aHHOH CTaThH. 
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