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Ot penakTopa

3uauenne nybankyemoit paGorel O.I. CopOXTHHA COCTOMT mMpeK-—
ge Bcero B ToMm, 4ro O.I'. CopoXTHHBIM pa3paBoTaHa HOBas mo=-
CTATOYHO OPMTMHANBHAS NWHAMHYECKas MomneNlb 3eMiH, KoTopad,
XOTS M OTHOCHTCH K MOGHIMCTCKHM KOHLEMUHSM H CTOHT B pane
oTHOWEHH# OOBOMBHO GMU3KO K TEKTOHHKE NANWT, pan KapoHHalb—
HBIX BOMNPOCOB pPA3BHTHA 3eMM TPAKTYET CYLIECTBOBEHHO HHBIM
obpasoM, [lomkeH OTMETHTE TpH OYeHb BalHBIX NpEEMYLECTBa
monemu O.I'. CopoxTuHa: BO-NepBhIX, Pa3BHTHE TeKToHOChepb! op—
raHHYeCKH CBA3LIBASTCH B Hell ¢ pasBATHeM HaubGoslee riyGoKHX
obonoyexk 3emsH, C mpoleccaMH, 3apoXOaplIMMHCH Ha I'paHHIe
MAHTHH H Anpa; BO-BTOPHIX, Meo/IOrHYecKoe pasBHTHe 3eM/IH pac—
MATPHBAETCS KaK HenocpenCTBEeHHOE MpOoNo/DKeHHe H /0THYeCKoe
cliencTBHe npouecca ee GOPMHpPOBAHHS M OOT€O/IOTHYECKOH 3BOMO—
UHH; P TPeTbHX, TemjIOBAs KOHBEKIHS B MAHTHH [pHHHMaeMas M0-
naBImoUMM GONBLUHHCTBOM 3apyGeHBIX MOOHIHCTOB, PelHTelLHO
aamenesa O,I, CopoxTHHEIM rpaBHTalHOHHON KOHBeKHHeil,
O.I'. COpPOXTHHEIM NpeniioxeHo HHTEepeCHOe pelleHHe NBYX IeOXHMH-
YecKHX NapanokcoB — "xanuesoro” u “xapGonaTHoro”, nepsbit ua
KOTOpBIX WHPOKO MCMONL30BAJICH KAaK APTYMEHT [POTHB MOOHIH3~
Ma, a Bropo#f BooGmwe He Haxonuil O6bACHeHHd, B uenom MOMKHO
KOHCTATHPOBAThL, YTO HECMOTPS HA OTOE/bHbIe YNYIIeHHS H Mpo-
cYeTsl, O KOTOphIX peyb noiner Hmxke, O,I, CopoxTuHy ynanock
YyCMewHo OCyWecTBHTEL CBOil cMenwift 3aMpices1,  OWYTHMO Npon-
BUHYTBCS Blepen B co3naHmu obuweft Teopuu passutug 3emnu, Ta-
Kasg TeopHsi MOXeT 6BITh CO3NAHA TONBKO COBMECTHBEIMH YCH/IH—
SIMH reopU3HKOB, I'eOXHMHKOB M reonoros, H ynada O.I, Copox-
THHa Owbwia ofecnedena TeM OYeHb BaXHBIM OOCTOATEeNnbLCTBOM,
YTO OH CBOGOOHO BllameeT MeTonaMH BCEX 3THX TPeX OCHOBHBIX
Hayk o Jemne. Tlpr arvoM GOAbWYM NPEWMYIECTBOM KOHLEMUHH
O.I', CopoxTuHa, KaYeCTBEHHO OT/HYAKWAM e OT O6LIMHO HHCTO
YMOSpDHTE/BbHbIX MMOCTPOSHUHE NaMe CAMBIX BHAKIKXCS Teofioros
fABSeTCH TO, YTO 3TA KOHUENIHs BO BCeX CBOHX 3BeHbaX Moo-
KpenneHa KOJIHYeCTBEHHBIMH pacyeTaMi, OCHOBaHHEIMH Ha TBOpHeC—
KH NpHMeHeHHOM annapaTe MaTeMaTHYeckKol ¢M3HKH.

Henbas BMecTe ¢ TeM He OTMETHTb, 4TO NBa H3 MOJIOKEHHBIX
O.T. CopoxTHHEIM B OCHOBY CBoefi momenu BaxHefwHX nocTylaTa
B HacTOfumee BpeMs OCMAapHBAIOTCA CHeuHasHcTaMH B COOTBETCTRY-
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mome#t oGnactn. dTo Kacaercs, BO=MEpBbLIX, NpencrapieHHs O
nepBHYHON ONHOPONHOCTH 3eM/M, KOTOPOMY MpOTHROMOCTABISETCS
rHNOTE3a O pasane/ibHOM AKKpeUMM @npa W MaHTHH, oTcTaHBaeMast
B nocnenHee Bpems, B YacTHOCTH, A.ll, Bunorpanosem, u, BO-
ETOpPBIX, MOJOXEHHS O MENJISHHOM, pacTAHYTOM Ha BClo IeoJorH-
HECKYI0 HCTOPHIO $OpMHPOBAHHH FAPA = MHOI'WE yyeHble, HAMPOTHB,
oTBOOST Ha oOpasoBaHHe sOopa OYeHb KOpPOTKHUH CpoK, CYHTad,
4TO MpH STOM BLIOEIWIOCH 60/blIOe KOMMYECTBO TemaoBofl sHEp—
run, Henbaa yTeepinaTk, 4TO 9TH anbTepHATHBHLIe Barianbl MO—
TyT cuHTaTbcsl Goniee npaBgononoBHBIMH, 9eM Barasaw O., Co-
pOXTHHA , HO HX pa3fopy BCe Xe CenoBallo YOeluTh HeKoTOpoe
MecTo B gaHHo#if paGoTe, ocofeHHO B CBA3M C TEM, YTO OHH Bhbl—
CKa3bIBAIOTCH BEChbMa aBTOPUTETHBIMH YYeHBIMH,

PaccMmartpupaa Teneps Te paanefbl paboTbl, KOTOpPBIE Herno-
CpencTBeHHO 3aTparkBaloT Teo/ONMYecKy SBOMOUMIO 3eM/iH, Ha-
ao nogyepknyTth, yro nepeg 0. COpOXTHHEIM CTOS/IA MCKIOYH—
Te/llbHO TpyaHasi 3anaia — MPOAHAM3HPOBATE M OOGBLACHUTHL med—
CTBHTE/ILHO CaMbie BaXHBIE 4epThl BeCbMa ClIOXKHOR M MHOro-—
rpaHHoOll KapTHHE “reo/lorn4yeckoll xU3HKH” Hamed mIaHeTh), ITOT
orfop B ofeM NpoH3BeneH ONOCTATOYHO ygadHO- ABTOP paccMaT-
pHBaeT pasBHTHE rchuﬂxnnHaneﬁ, NPOHCXOXOEHHEe CKan4aThiX
FOpHBIX COOpYEeHHH, OKeaHOB H KOHTHHEHTOB, NpenjiaraeT cBoe
OObICHEHHE MepHOonHIHOCTH ( HHKMHYHOCTH) TeKToreHesa H pgaXe
KacaeTcs MpoMCXokneHHa ¢nuwa, sanexel wnedprn u rasa, Opua-
KO BMECTO MOC/IenHMX BOMPOCOB B paMkax nonobHo#t paBoTer xo-
Tenock Hbl CKOpee HallTH aHalu3 pasBuTHs miathopM X NpiH4HH
HX TEKTOHMYECKOH aKkTHBH3ALMH, NPOMCXOXAEHHH OKpPAMHHHIX H
BHYTpPEeHHHX Mopeii, reHesnca laHeTApHOW CeTKH INIyOHHHBIX pad=—
noMoB. He ymeneHo BHEMaHHS 30HANLHOMY pacnpenelleHHIo MeTa-—
MOpPHHYECKHX MMOSICOB, & Takke He OCBellalTCd OOCTATOYHO non-—
poBHO ycnoBHS BO300HOBMEHHWS IeOCHHK/IMHA/BHOTO mpouecca B
ofnacTax pasaBuTHs Gollee gpepHell KOHTHHeHTanbHOH Kophi. Pud-
TOreHe3 CKIamg4aThiX TOPHBIX COOpYWeHHIl aBTOp CYHTAaeT pesylib-
TATOM MepecTpoliki M1aHa KOHBEKTHBHLIX f4eeKk, B TO Bpemda
KaKk Takoit pudToreHes npencTaBiseT BUONHE 3aKOHOMEpPHYO CTa—
OMIO PA3BHTHA SMUIeOCHHK/IHHAILHBIX OpPOT'EHOB.

BrisbipaioT comenenns sakmouenus O.I, CopoxTtnna o cnaboit
TeKTOHMYeCKOH AKTHBHOCTH B paHHeM n0oxkemOpuu, ocobeHHO ap-
xee M 06 OueHb HH3KOM ypoBHe OKeaHa B 3T0 Bpems. [eno B
TOM, 4YTO MarMaTH4ecKas aKTHBHOCTb B padHeM nokeMmOpHH Ghula
HanBo/lee BLICOKOH H napanienbHo ¢ 3THM HauBoiee GLICTPEIM
TEeMIOM no/kHa Gbila HATH Oerasauus MaHTHR H jopMHpoBanme
rugpoctiepsr # aTMogpepsl. OTCYTCTBHE 30H MeTamoppHama Bbki-
COKOrO NABRIEHHA MOXeT YKadblBaTh HA OTCYTCTBHe 30H Beunmnod-
ta, no kpafinelt mepe B TOM, BHOEe, B KOTOPOM OHHM CyllecTBOBA-
oM B noagHeM noxkemGpin u (aHepo3oe,

CoMunTeneH u npeniaraeMelil aBTOPOM MeXaHuaM (nnueobpa-
30BaHKd, YHYHTBIBAd, 4TO obHapyxupaeMas fb-l'mmeBblMH TONLAMHA

4



PUTMHYHOCTE pACHpOCTPAHSIETCH W nalieko aa npeneibl 30H (iH-—
weHaKOMN/1eHHA,

[locTaTO4HO CMNOPHEIMH, XOTS M HECOMHEHHO WHTEDACHLIMH SB-
nsmoTcs coobpaxenus apropa o6 obpasoBanun medbTH W rasa B
sonax Benboda, nockosieko, HampuMep, Takue kpynHelume Hedre.
rasoBbie MEeCTOpPOXOeHus, KaK MecTopoxneHns 3anauuchk Cubnpu
BOGHHK/IH HA OFDOMHOM yNaJieHMH OT KakuX-inbo 3oH Bennothda,

OTmedy, HAKOHEN, YTO MPH MNEepevuNC/IeHHH APLYMEHTOB B MOb-—
3y MOGHIM3Ma MpHBeneHs H TaKWe NOKA3aTelbCTBA, KaK naHHLie
naneoKIHMAaTO/MOrHN H naneobhoreorpaduu, KoTopbie NMoka He
HOJIYHHIIH ONHO3HAYHOTO [ TONKOBaHHA,

OnHako, Kak HM GbulH BaXHBI caMH no cebe Bce 3TH BONPOCH,
guckyccronHocTs ux Taktoskn B Tpyne O.I, CopoxTHHa He MoO-
MEeT CYWEeCTBEHHO CHH3HTE ero o6uyw OUeHKYy, 3TO Bapmapolle-—
ecsi BO MHOTHMX OTHOUIEHHSIX, GECCMNOpPHO TalaHTIAHBOE H MPOTrpec—
CHBHOE HCCllenoBaHHe, KOTOpoe 6yneT uMeThb Gonbuloe npHHIM~
nUangHOe MO3HTHBHOE 3HAYEHMEe O/ YTBEpPXOISHHS MNepenoBbiX
noauuMit Hawel HaykM B obnactu Hayk o 3emie,

B.E. Xauu

'_“; - {
S — i, b saa.



Mamarn AJIbOPENA BETEHEPA,

nHOHepa Hael MobGunuama,
nocesaercs,

BBENEHUE

Brnepsele HayuHO MOOOHTH K O6BICHEHMIO I'eOIOrHYECKON 9BO—
TOnHE 3eMITH HCXONS M3 KOCMOI'OHHYECKHX KOHUEeNIHl, No~=BHIAMO—
My, yAanoce 2 ne Bomony (1829) B ero anaMenuTol KonTpak-
wionHol runorese (DeBeaumont, 1852), K coxanenmo, sra
CcTpoilHag I'HIIOTe3a, ONHMpaBllasicd HA He MeHee KpacHByilo Heby-
NEpHYI0 THNoTesy npoHcxoxaeHud 3emnn no Kawsty m Jlannacy,
He ynoBlerBopWia TpefGoBaHMEM coBpemenHolf ¢mauku (kak, Bpo-
YeM, M €e OCHOBa) M He cMoryia obbSCHUTE MHOI'MX OCHOBHBIX
3aKOHOMEpPHOCTEH reoloOrHYecKOro PasBUTHs 3JeMIM,

B GonbumHCTBE KOHKYPHMPOBABIIMX C HEH WIM 3aMEHMBUIHX
ee rumores, eojiorMYecKas MCTOpHS MOBEPXHOCTH "3eMiln  pac-
CMATPHBAETCH B TIONHOM OTPHIBE OT SBOMIOUMKM JeMiIH Kax Ivia-
HeThl COMTHeYHOH CHCTeMBl,

Hnes o TecHolf cBasH reonoruveckoit HCTOpHH 3emin C ee
"acTPOHOMKYECKOR ” HCTOpHe# M c sBo/mouuelt 3emMnu Ha nia#eT—
HOit CTanHK €e pasBHTHS BHOBb Gbl/la 4YeTKO BEICKA34HA JHUEL CTO
ner cmycrs = OJ0,llmunrom B 1948 r, (Ulmuar, 1948). Onmako,
enuHON PeonorEyeckol rumoresn (M Tem Golee Teopum) onupa-
lomeifics HA 9TH O4YEBHOHBIE MOJOXEHHS, 00 HeJaBHE'C BPEeMEHH
co3naTk eule He ydapajocb. [IpuudH ToMy, 110 HauleMy MHEHHIO,
HECKOIILKO:

Bo-nepBrix, reonoraM KJIacCHYeCKOrO HampapieHug ObUl 00—
CTOBEPHO M3BECTeH JIHUbL OAHMH AOMHHMDYIOUMA Npouecc pa3BUTHS
3eMHON KOpE! — I'eOCHHKIHHANBHLIA npouecc. O ABMraTeNnbHOM Me-
XarH3aMe 3TOrD Npoliecca He MMEeNOCh HHKAKUX (aKTHYeCKHX AaH-
HBIX H MOXHO OBUIO NHIIL raJaThk O ero NpHpoae.

Bo-BTOphIX, 00 NATHAECHTHIX I'OOOB HALIErO CTOJNETHH CTPO-
eHle, ¥ r'eollorud OKeAHWYEeCKOr'o NHA, MPAKTHYeCKH OCTaBallCh
HEeH3BECTHAIMH reoijloraM, 3aHHMAaloMMMCs H3yYeHHEeM KOHTHHEeH-
TOB, a Be[db OKeaH MOKpbIBaeT no4TH 2/3 BCelt moBepXHOCTH
3emmnn,

B Tperbnx, H 3TO TOXe BAXHO, NMOC/AE CHPaBEIMBOA KpH-
THKH MexaHH3Ma Apefida KOHTHHeHTOB B rumoresax A,Beremepa
(Berenep, 1925) u OpyruX paHHEX MOGHIHCTOB, BMECTE C Ha-
HMPHBIME NPEACTAB/IeHHAMH HX ABTOPOB O ABMKYIMX CHIaxX TeK—
TOHHYECKOIO PasBHTHS 3eMiH, U3 Aa/bHeHero pacCMOTpeHHs
6blnH BHIGpOWEHE! M Te (aKTHYCKHe NaHHble, KOTOPHE yGenu-
TeNbHO CEHNETeNLCTReBANE B MONB3Y STHX rHmores, B pesynb-
TaTe, B TEOPeTHYeCKOoil reolorili yCTaAHOBHWIOChH NpeacTaBlieHHe,
6yaATO B HeOpax 3emiIH CYUECTBYIOT TONLKO BEepTHKA/IbHBIE [BH-
6



KeHHSI NPH MOTHOM OTCYTCTBHH 3aMeTHBIX TOpPH30OHTANBLHBIX ne-
peMellenni,

Coanapapluyecs MHIOTe3bl MNM06aNLHOro pasBUTHS 3eM/IH YeT—
KO AENHIHCE HA TPH MOYTH HE CBSSAHHBIX Mexay co6ofl pyms!:
Ha TeoNorHYecKHe, reodU3NYSCKHe M reoxuMuueckne, Kak mpa-
BWIO, I'@O/IONHYeCKHe I'HIIOTe3bl TON'O BPEMEHHM COBEpUIeHHO He
yOOBNETBOPS/IH 3aKOHaM (H3MKM M C STOH TOYKH 3peHHd 4YacTo
fbiBanu NMpocTo danTacTHyeckumH. B ceolo ouepens, Gonbummcor-
BO IeopA3HYECKHX M IeOXMMHYECKHX IHIIOTEe3 COBEPLIeHHO He yYH—
THIBA/IM WIH NPOCTO MrHOPHpOBaNH hakTHYeCKHe I'eOJIorHYecKHe
[JAHHEIE,

Hakoneln, xax 3TO HHM NapafoKCanbHO, HO SIBHO TOPMOSSLIYIO
poNIb B CO3AaHMM IIOGA/lbHONH TeOpHH pPas3BHTHS 3eMNH chirpana M
dusuyeckas rumoresa 06 HCKIIOYHTENLHON PONHM pagHOreHHO'» pa=—
QOorpeRa MaHTHHHOrO BemecTBa, 3a Kaxymedcs JIOMrHYHOCThIO STO#
rumoTesbl, KoTopas “Bcex ycTpaHBala”, 3abbuiy 0 ropaano Gonee
MOUIHOM TNpOLecce M HCTOYHMKEe SHEPrHM — O IVIOTHOCTHOH Aaup-
depenmuanun Bewectsa 3emnu, HenoGemxHoCTh pasBHUTHA TaKOro
fmpoliecca BLITEKAET M3 YCTAHOBIEHHOrO (akTa pacClioeHMs Cco-
BpeMeHHOR 3emiIuM Ha A0pO H OGONOYKY M YC/IOBHS OQHOPOOHOCTH
nmepBHuHO! 3emiH, cneayomero u3 rumoteanl 0,10, lUlvunra.

[Tonoxenue crano CyMECTBEHHO MEHATBLCH TONLKO B cepe-
AWHe NATHAeCATHIX I'OAoB, MOC/Ae TOro, Kak B cBg3HM c paboramu
MexayHaponHoro reopHsHYECKOro roga BHISCHHIOCH, YTO H3BECT—
HEle paHee (parMeHTEl OKeaHHYeCKHX XpeOGToB CBA3aHbl Mexny
coboit B eanHy0 riaofalbHYI0 CHCTeMY CPedHHHO~OKeaHHYeCKHX
¥pebroB, BO3BbINIAIOMNXCH Han aGHCCalbHBIMH pABHHHAMM OKea-—
HOB Ha 2,543 KM H OnosCHIBAIONHMX 3eMJI0 HempepbiBHOH IOPHOH
nenel, npeBblmanomeit no aaupe 60 THIC, KM, a OO WHPHHE -
2438 Teic. kM (Ewing, Heezen, 1956; Menard, 1958;
Heezen, 1962),

[lo mMepe cGopa u CHCTeMATH3AUMH NAHHEIX O CTPOGHHH o
NMpHpode CPedMHHO-OKeaHHYeCKHX XpebGToB OONbIMHCTBY Ieolorob
K FeopusNKOB MOCTENEeHHO CTAHOBWIOCH SICHO, WTO STH CTPYKTY—
PEl 0BpasyioTcs B pesynbTaTe pPASBHTHS KAKHX-TO IPaHAHOZHEIX
TEKTOHHYECKHX NPOLEcCoB, NMPOHCXOASIHUX B INIyGHHAX MAHTHH 3eM—
mi, Bce cymecrsosabumne paHee rUIIOTe3kl H KOHUENIHH, paspabo-
TaHHble B CBOE BpeMs A/1s 06bSICHEeHHS IeollOrHYeCcKOro pa3BHTHs
MATEPHKOB, OKa3a/liCh HeNPUrOAHBIMH A/ OGBACHEHHS HOBBIX [aH—
Hl$; He yBenuanuce ycnexom, B 4aCTHOCTH, NONEITKH BK/IOYSHHS
PHPTOBBIX 30H H CpeMHHO-OKeAHWYECKHX Xpe6ToB B obuIyild CXemy
PASBHTHS 3eMHON KOpH MO MeOCHHKIHHATBHOMY HuKTy, C KOHIA
HSTHASCATHIX 'OAOB MHOM'MM HCC/IelOBATENSM, O0COGEHHO MOPCKMM
reonoramM ¥ reopmsukam, crana fcHa HeOGXOQMMOCTH [MEPECMOT-
P& ClIOXHBIIMXCH B3MMIAAOB HA I'eO/IONHYECKOe pA3BHTHE 3eMilH,

C sroro BPEMeHH MogBldercd Bce 6onbliee YHCAO IHIoTe3, CTpe—
HXCSl Y49eCTh M OGBUCHHTE HE TOMLKO BHOBbL OTKpHITHI® CTPy-
B, HO M TeO/IOrHYecKoe pasBuUTHe BCelt 3em/lH B LeJIOM,
AblUIel NOrHYecKol CTPOMHOCTBI H YHHBEPCAIbHOCTBHIO OT-
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/IAYAeTCH KOHUEMIHS TEKTOHHKH NOMBMXHEIX NHTOCHEpHBIX MIHT
(Dietz, 1961; Hees, 1962; LePichon, 1968; Isacks,
Oliver, Sykes, 1968; Bullard, 1969; Menard, 1969).
CornacHo mociieanei, aurochepa paabuwra Ha oTaedbHbIE IIH—
Thl, MepeMenapiiecd OTHOCHTENbHO AOPYTr Apyra, B Tex paiioHax,
raoe OHH B3aHMHO Pa3OBHralOTCH, BO3HHKAIT puhTOoBble 30HEI H
CpenHMHHO-OKeaHH4YecKue xpebThl, a TaM, rae cbnmkaoTcd ¥ Ha=—
[ON3al0T OpPYr Ha Opyra — IeOCHHK/IMHANbHBle 30HB! 3emun. [lpH-
YMHON MepeMelleHud AXTOCPepHBIX MAHT SBIKIOTCH acTeHoopepHble
TeyeHus, obpasyloliecs 34 CHET KOHBEKTHBHBIX OBIDKCHMi Belle—
crea Mantun (Wilson, 1963; Ymakos, Kpacc, 1970; Morgan,
1971). B cpoio ouepens, KOHBEKIHs B MAHTHH MeHepHpyeTcs W 10—
CTOSIHHO NMOAAEPKHUBASTCH MOIIHBIM MPOLECCOM XHMHKO-TPaBHTalll-
OHHOIl OApepeHuUally BellecTBa 3eMiTH, TPOKCXOAAIINM Ha MOBepX—
HOCTH pasfena Mexny ManTHeil n supom 3emin (Apriowxos, 1968;
Msacuuxoe, Ymakos, Pensiackmit, 1971; Copoxrun, 1972).

B ornmume OT MHOPHX APYT'HX T'eolOrMYecKHX I'HNOTe3, Hac-
TO CO30QIMHXCH TOABKO [O1d OOOCHOBAHHA HaCTHBIX ABJICHHA H
TpebyllEx MacChl OrpaHHYMBAIOIIMX YCIOBHIH, KOHIEMIHY TeKTO-
HHKH TOOBIKHBIX MHTOC)EpPHBIX IVIMT yXKe B- HACTOHINEEe BpeMd
$hakTHYeCKH mnepepociia B IHMPOKYyd KOHUENUHi raobalbHoi SBO-
" monun 3emnH, OGBECHMIOUYI0 C SAWHBIX NMO3UIHI OCHOBHBIE 34KO—
HOMEPHOCTH I'eOlIOrHYecKoro paapurHs Bcell 3emnu B UenoMm, a
HE TOIBKO ee OKeaHHyecKMxX Bnanux. [Ipy SToMm AOCTATOYHO NpH-—
HATH JHUL ABA HCXOOHBIX M BIIONHE €CTEeCTBEHHBIX MPeano/oXe—
HUs: 4YTO 3emng B MOMeHT obpa3oBaHHd Oblila OOCTATOYHO OAHO-
ponHoii no cocrasy (llimmar, 1948; Cadporos, 1969) u uro Be-
IECTBO JeMIIH COCTOSANIO H3 CMECH THXeNbIX M JIerKHMxX dpaxkomi,
cnocobubix K pasnenesmo (anpdepenmuanui) B rpaBETAUHOHHOM
none 3emmu (Apriomkos, 1970; Copoxrun, 1971), Bce ocrans—
HEle YC/IOBMS SBJSIOTCH CKOpPee IpaHMYHBIMH, YeM HCXOMHBIMM.

[[perMymecTBOM KOHUENUHH gBISETCH TO, YTO OHA MO3BOJIAET
KONMUYECTBEHHO PACCHYHMTHIBATL MHorue Hab/ofaemsle reolloruYecKye,
reoxXHMHYecKHe H MeopHa3HYecKde gB/IeHHH ¥ MpaBWILHO MPeacKasbl—
BaTh HEKOTOpbIE TOHKME 3AKOHOMEpPHOCTH PA3BHTHE 3THX NPOLECCOB.
Tak, y4uTHIBAS MTEPEMEHHOCTE BO BDEMEHH MArHHTHO'O IOJIg 3eMIlH,
yaanoch onpefle/liTh BO3PACT OCAAOYHOM TOMUM AHA okeaHoB (Vine,
Matthews, 1963; Heirtzler, 1968) no sabmonaemsim Han cpe-
AMHHO-OKeaHWYeCKHMH XpebTaMM MArHHTHBIM aHoMaauaM, [locne
npoBenenusd TaM OypoBeix pabor ¢ cyasa “I'momap Yennenmxep” Teo-
peTHYecKue MPOrHoak Grecrame noarsepawinck (J/ucumsi, 1970;
densinckuit, Ywakos, llla6onux, 1972). B pudroerix sosax 3emnu
KOHIENIME NO3BOMKIA He TOMNBKO KaYeCTBEHHO OMKCATH (opMy cpe-—
OMHHO-OKeaHHYECKHX XpeOTOB, HO M KOIHYECTBEHHO PACCUMTATEL 10—
JIoXeHHe cpeaHero YPOBHSA CKJIOHOB 3THX xpeﬁ‘rob B 3aBHCHMOCTH OT
BO3pAacTa NUToCHEepPHLIX [VIHT (Sclater, Francheteau, 1970;
Sclater, Anderson, Bell,1971; McKenzie, Sclater,1971;
Ymaxos, Genpinckut 1973; Copoxrum, 1873,a). Henonmsays upeo o
NOrPYXeHUM OKeaHHdYecKoll KOph! 110 KOHTHHEeHTANbHEIe BIIOKH Halol-



aapomeit TATOChEPHON MIIHTH, yNANoch PACCYHTATD XMMHYECKHH CO-
cTap KOHTHHEeHTAaNbHON 3eMHOM KOpbI {CODOXTJHH, HMBTPHBB, Youn-
nes, 1971); mMpenioxuTh OGLACHEHNE 3AKOHOMEPHOCTAM PAIBHTHH
PEOCHHKIHHAJILHOr O Apouecca # (pOpMHPOBAHNS TINeOCHHKIHHATLHOM
cxnanuatoctr (Dewey, Bird, 1970; Harsfield, Dewey, 1971;
CopoxtuH, 1973,6); yCTaHOBUTL NPHYMHHYIO CBA3bL MEXy MAMMa—
THYECKHMH NPOLEeCCAMH H TEKTOHWYECKHMM OBMXCHHAMH B Ie0CHH-
KNMHHANGX ¥ Op. KpomMe Toro ypanock OnpeneinTb CKOpPOCThL
KOHBEKTHBHOI'O OOMeHS B MAHTHH, TEOPOTHYECKH PACCYHTATbH H
YCHOEUHO COMOCTaBHTh C 3SMIMPHYECKMMI [AHHBIMH MEepPHOAHYHOCTL
TEKTOHHYECKHX LMK/IOB, BBISCHHTH BO3MOXHBIK MEXAHH3M MHKIIH—
YeCKOr'c pasBHTHA TEKTOHHYECKON AKTHBHOCTH 3eMiH, onpefennrh
XapaKTepHble pa3Mephl NHTOCHEpHBIX IVIMT M CpedHHEe CKOPOCTH HX
nepememenus (Copoxrun, 1972). Moxuo wHagesTbem, uro B Gy-
OymeM HAa OCHOBAHHM 9TOH TIHmOTessl yaacTcd KOMMYeCTBEHHO
paccYuTaTh M [pyrHe T'eONONAYeCKHe 38KOHOMEPHOCTH M Xapak-—
TEepHCTHKH TEe§TOHHYEeCKOH M MarMaTH4YecKoil akTHBHOCTH 3emiu,

I'unoresa TeKTOHMKW NHTOCPEpHBIX IUIMT SBISeTCH MOCHe[o—
paTebHo MoGunucTckol koHuemmel, B Coperckom Cowae pns
pas3paboTKK ¥ pacnpocTpaHeHus Hpeit MoGwin3Ma MHOTOe Cle/laHo
I.H.Kponorkuuemv (Kpomotkun, 1961; 1962; 1964; 1989), A.B.Ilei-
pe ([leitee, 1960; 1969; 1973; IeiiBe u ap., 1971), C.A,Ywakossm
(Ywmaxos u np., 19685; 1970; 1971; 1972; 1973), B.B.Peprmckum
(Peprmckuit u pp,, 1972; Ywaxkos, Pepsincknii, 1973), B,E.Xanasnv
(Ywaxor, Xaus, 1965; Xaun, 1972; 1973) u ppyruMu HecnepopaTe—
nAMH,

Xota Bonpocam ro6ankHol reollorHi NOCBSAIIEHO HOCTATOYHO
MHoOro pabort, nHub HeGonbllag 4acTh KOTOPBIX UMTHpPOBAIach Bbl-
e, B GONBUMHCTEE M3 HHAX OMHMCEIBAIOTCS TONBKO OT[e/LHEIe ac—
NmeKTHl npobnembl Ge3s X ceasH c obmel spomoumed 3emnn, B
panHOM pafore penaeTcd NMONBITKA CO3[AaHHA €AHHON KOHUENIHH
maHeTapHo#t spomomun 3emnu, B xawecrTme mcxopHo#t mpuHsaTa
Mofesb OQHOPOAHOR MO cocTaBy NepeAYHON 3emnn, oSpasopap-
melfics 38 CYeT AKKpelHH XOIOJHOrO MpPOTOINVIAHETHOIO ra30o-Ilbl—
nmeporo obnaka (mo rumoreze O,10,llmvmpra), B xauecTee oCHOB-
HOI'O MeXaHM3Ma, OoNpefesiouero pPas3sBATHe 3eMIH, pacCMAaTpH-—
BéeTcH Npouecc rpasuTaundcHHOl paupbepenumansu BemecTBa MaH-
THH H& NOBEpPXHOCTH ApRpa, NpHBopsuwmii K pocTy fgpa H BOSHHK—
HOBEHHIO KOHBEKTHBHBIX [BHXeHH! B cHiIukaTHON oGonouyke 3eM-—
ma, C aTHMH [BHMEHHAME CBO3LIBAGTCH TAK KE TeKTOHHuecKasd
B MarmaTHYeCKas aKTHBHOCTL AMTOCPEpHBIX MWIHT. 3a KpuTepni
HCTHHBI, KaK NpaBWio, NMPAHEMAETCS KOJIMYeCTBEHHbIN pacueT fAB—
MIeHH ® COOTBETCTBHE WM HEMpPOTHBOPeYHE TeOpeTHYeCKHX Bbl~
BOONOE SMIMMPHYECKMM [aHHBIM MO I'eOJIONHH, NeOXHMHH H reo-—
$uanxe,

lpu paspaBorke kKoHueumii okasanuck OueHb INOAS3HBIMA
oBCcyxneHns OTHeNBHHIX BONpocoB riobanpHoll reclH3HKH, Ieo-
JOTHM K reoxHMus M Beefi MpoGrneMbl B UEIOM CO CHEUHATHCTa—
MH B aTHX ob6nactax Hayk o 3emse, NOSTOMY ABTORY IPHATHO
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BBIpa3ATE CBOIO GnaropapuocTs A.A.l'eopekany, P.M,[lemennu—
xo#t, /I.B.Omurpurery, A.[l.Kanune, B.U.Keltnuc-Bopoky, A.C.Mo-
auny, B.[l.Macunukosy, I'.B.Y munueny, C.A,Yuwakosy, B.B.Pepsn~
ckomy, B.E.Xauny u [I0.M,Ilefimanny]. MNpi noaroroeke pyxonuci
K TeyaTd GonbUylo NOMOIIL OKA3ald COTPYAHUKN pefakiHOHHOTO
orpena Mucruryra okeanonoruu AH CCCP JI,W,/lo6omypposa H
IU.Mecsinepa, KOTOPEIM aBTOp TAaKXe BLIDAKAST CBOI MCKpeH-
HIOIO TpPH3HATENLHOCTE,

AsTop ocobenHo GnaropapeH wieHy-kKoppecrnonpeHTy AH
CCCP A.C.MoHuHy, NMOCTOSHHO ypenseweMy Gonblioe BHHMaHHE
HaCTOSIMM HCCIeAOBAHH M,

[JIABA 1. TIPUHATAA MOIE/Ib 3EMJIM

[lo coBpeMeHHBIM TNpPENCTABIEHMAM, 3eMiis, KaKk W ApyTHe
mwianersl ConHeyHo#i cHcTemsl, obpasoBanack 38 CYET AKKpeluH
XOMOOHOrO BellecTBAa NPOTOIVIAHETHOr'O raso-nbuieBoro obnaka
(lvunr, 1948; Hovle, 1948; Hoyle, 1960; Cameron,
1962; Cadponor, 1969; Jlepnn, 1972), Brickasannas eme B cO-
POKOBEIX I'ofax, aTa THIOTe3a OKasalach HA PeaKoCTh MVIOAOT-
BOPHOH He TONLKO NpH OOGBACHEeHHH MexaHHaMa obGpas’oBaHHd
IUIAHeT, HO TaKXe H MPH PACCMOTPEHMH SBOMIOLMH 3eMIM Ha Ija-
HEeTHO# craduM ee paspHThda. Ma Hee, B wacTHOCTH, BHITEKaeT
OYeHEL BaXHOE CIeACTBHE: B MOMEHT BO3HHKHOBEHMS 3eMIH OHa
B cpenHeM Gkiia opmopoaHoli mo cocraby (Cadpponor, 1969). Ec-
/1 MPHHATE 3TO YCJIOBHE 3a MCXOOHOE, TO AalbHeHlas SBOMOLHS
3emiIH, B TOM 4YHC/Ie MAHTHM M fa)e KOpbl, OO/DKHA ONpeneNsTb—
cg ycnopuaMH ofpasoBaHMd M COCTaBoM ee sagpa. [eficTBHTENb—
HO, B COBDEMEHHOM 3eMHOM $/[pé COCPefoTOo4YeHa NPHMEpHO TPEeTh
Bceli Macchbl JemiIH, a BhIASIeHHe M3 MepBHYHON MAaHTHH TaKoro'
obbeMa BelecTBa, OCOOEHHO eC/IH OHO MO CBOeMy CocTaBy Cy-
MEeCTBEHHO OTIMYAETCH OT MAHTHHHOI'O, HE MOIVIO He cKas3aThbCH
caMbIM paauKanbHbIM 00pasoM Ha riobanbHOM pasBHTHH — Beel
3eMiIH B 1EIIOM,

§ 1. Crpoenne m cocrap sipa 3emn

[lo celicMONOrMYeCKHM OAHHBIM AAPC 3eMIIH COCTOMT H3 ABYX
OCHOBHEIX YACTei{: H3 XXeCTKOro BHYTPEHHero sapa u abdexTusHO
KHAKOI'O BHEIHero s[pa; BellecTBO, B KOTOPOM XapakTepHayeTcs
MOHMMEHHEIMA 3HAYSHHSMH BaskocTH ( ch < 10° nyasa) (Bynnes,
1958; Marnunkui, 1965). Mexay STHMH OCHOBHBIME 3OHAMH Sif-—
pa Bbloensgercd NMPOMeXyTouHbl cioit F, mo-punumomy, ofna-
[AIONMA TOHKOC/ONHBIM CTPOEHHEM C Yepe[OBAHHEM XEeCTKHX H
xonkux cnoes (Yanovskaya, 1972),

[lo mocnenHe#t W, MoBHAMMOMY, HauGo/lee TouHOHI Moaenu
3emmn (Haddon, Bullen, 1969) pafMyc BHYTPEHHEro sifl—
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i'[,:p‘a papeH le, = 1250 xm. Momwoers MPOMEXYTOYHOrO  CIIOH
hcﬂa‘ 120 kM, a paamyc BHewmHero sapmpa fc, = 3490 km.

B orHowenuy cocrapa BellecTBa, claraiomero sApo 3eMMH,
SICHOCTH 3HauUMTenbHO MeHbue., Tak, Hampumep, no mocneaxero
BpeMEeHH CYUeCTBYIOT ABe albTePHATHBHEIC I'MNOTE3bl, COBEplieH-
HO MO PasHOMY onpejengioue cocrap gapa 3emnu. [lo nepsoit
B3 HHX, pa3BuToil Ha ocnoBe muell E.Buxepra (Wiechert, 1897),
SIAPO COCTOMT H3 JKEeIe30-HHKe/IeBOr'o CIVlaBa ¢ HeGOMBIIHMM Ao—
GaBkaMi Jerkux anementoB (Macdonald, Knopoff, 1958,
Ringwood, 1959; Kopmep, ®yuruxos, 1965; Balchan,
Cowan, 1966; Ansruynep, Cumakos, Tpyumun, 1968; I'bomos,
1971) mim n3 coenmHeHHHt xenesa ¢ kuciopomoM (CopoxTwH,
1971; OyGpoeckmit, [Mauskos, 1972), Mo propo#t runorese, mpea-
noxentolt B,H./lonounnkopsimM u B,Pamaeem (J/lonowmuxos, 1939;
Rumsay, 1949), cocrae agpa TOXIeCTBEHEeH COCTaBy MAHTHH
(r.e. CHIMKaTHBI), HO BeWECTBO B HEM HAXOQMTCH B OCOGOM Me-
Ta/INTHSHPOBAHHOM COCTOSHHH,

CoBpemMeHHble SKCNepHMeHTallbHble OaHHBIe, MOMy4YeHHble B
ombiTax C yAAPHBIM CXATHEM CHIHKATOB, META/NIOB H HX OKHCIIOB
(AneTurynep, Kopmep, 1961; Anvrurynep, Cumaxos, Tpyuuu, 1968;
Anprurynep, llapunaxasos, 1971,6), a Takke KBAHTOBO-MEXaHM—
HeCKHe pacyeThl H TeopeTHieckHe mnocTpoenns (Salpeter, 1967;
Birch, 1968) me noaTBepxOalT I'HNOTE3bl METAIASALHH CH—
NHKATOB NMPH N&BISHHSIX W TEeMIIepaTypax, 'OCHOACTBYOIIHX B -
pe 3emnu. Bonee Toro, aTH nansbie yGequTenbHO NOKa3LIBAIOT,
YTO B aOpe 3eMIH OO/DKHO coaepxaTbes He menee 80-90% xe—
nesa. Ham npencraengercsa mosaToMy, 4TO THNOTE3a CHIMKATHOIO
aapa yxe cerofHs ¥Meer /IHb MCTOPHYECKHH HHTepec.

Mo naHHEIM OMBEITOB € YOAPHEIM CXATHEM METAaluIOB, IUIOT-
HOCTEL Xenesa, U TeM Golee Xelneso-HHKE/IEBOr'O CIUlaBa, IIpH
AapjieHusx, FOCMOACTBYIOIHX B Aape 3emun, Ha 8-15% mpesblma-—
€T MIOTHOCTH BHEIHEro sapa B Mopmensx Bymrena (Birch, 19863;
Anmsruynep, 1965 McQueen, Marsh, 1966), nosromy umc-
TO XeMNesHblf COCTAB BElleCTBA BHEIIHEro sapa MalloBeposTeH,
Kpome rtoro, kax ormewaer E.H./hocrux (J/locrux, 1965; Lyu-
stikh, 1969), dakT XuaKoro cocTOdHHE BemecTBA BO BHEUHEM
‘fOpe 3eMH M NPEANONIOKEHHe O ero YHCTO XEeIe3HOM COCTaBe
He@ COBMecTHMMB! C CYIIECTBOBAHHEM KOHBEKIHWM B MaHTHH 3eMIIH,
TMOCKONLKY NpH 9TOM B aape GHICTPO YCTAHOBWIACH Gbl anuaba—
THieckas temnepatypa (~2500°K sa moeepxmoct: sopa) u Bce
#eneao nepeuwto 661 B TBepaoe cocrosmme (T.k. Temmepartypa
TIABNeHHs Kene3a Ha 3THX Xe raybunax - 40000K).

[lpuBenennbie B HekoTopble OpyrHe coobpaXeHM# 3acTaBIg-
10T NMpeamonoXuTh, YTO BEUECTBO BHEUHEro Sapa COCTOHT He H3
HCTOro xenesa WIM Xeleso-HHKENeBOrO CIViapa, a H3 CliaBa
WIH coenmuennii xenesa c nerkumm snememramu (O, Al, Si, S),
B KOTOpHIX ele3o-HHKeNeBol cocTaBnmiomedl He Gonee
(Aﬂb'l‘numep. lapanaxanoe, 1971,6). HanGonee BepoATHHIH ame-
'MEHT noBaBku k Kellesy B BellecTBe BHEIIHEro dOpa MOXeT 6LITEH
ONpenenen us cnepywommx coobpaxeiit, 1



' Ha ycnopHs ONHOPOOHOCTH neppugHO#t 3emMnu cneayer, YTO

Bce BemecTBo, HhIHE HAXOAsleecs B sOpPe, B HAYA/le reofordie-
cxoft Hcropum 3JemiH 6BUIO Gonmee WIM MEHee paBHOMEpPHO pacce-—
gHO 1o mepBHYHOK MauTHH, [ToCKONBKY cameile gpeBHHE MOPOAbI
TaK WIH HHA4e, HO MPOHSOLUNIH B Pe3y/lbTATe MX BblAe/eHHS H3
MAHTHH, TO MOXHO OXHIATH, YTO B HX COCTape B H3OGHIMH OO/I-
MHL! HAXOAMTHLCS ¥ KOMIOHEHTHl, HblHE OMyCTHBIUHECS B aApO. D
OTHOWEHHMH Xefleaa NefCTBUTEeNbHO HabGmonaeTcs pesKoe yBelnde—
HHe ero KOHLEeHTPAUMH B [DeBHHX MOPOAaX YJILTPAOCHOBHOIO H
OCHOBHOI'O COCTAB, a TaKXxe B APeBHMX IHelicax, pacrnpocrpa-
HeHHBIX, HampuMmep, Ha Koanckom monyocrpoee (Tyrapmmos, Boiir-
kesny, 1970) ¥, 3amermeix amomanuit » KOHUEHTpaluax Haunbonee
pacnpoctpasenmbix (O, Si, Mg, Al) & gpyrux snemeHToB
(S, C) B apxeifickux mopopgax He HaGmonaeercs, ©Cli4 TONbKO He
CYHTaTb, YTO B mopogax, GoraThlX Xele3oM, HX OTHOCHTe/lbHOe
CofepXAHHEe OKA3LIBAEeTCH MOHHKEHHBIM,

Cyns mo cocraBy kKameHmbix MereopuroB (Kpmios, 1948)
H apxefickux nopos, Gofblias 4acTh Xejle3a B NepPBHYHON MAHTHH
3emnH Haxoowlack B hOpPMe OKHCH [BYXBAJIEHTHOrO Xeneaa F e,
[MosToMy, Heo6XoOMMO Cpasy Xe OTOGPOCHTE BO3IMOMHOCTE O6Gpa—
30BaHHA B fANpe CIVIABOB H COeNHHeHH xefle3sa C TeMH JerKHMH
aneMeHTaMH, 9HEPrHs OKHC/IeHHS KOTOpbiX Mo abcomoHoMy 3HA-
YeHMI0 NpPeBOCXOOMT TemloTy oOpa3oBaHHS OKHCH Xejesa
AH? (FeO)' = -B4 kkan/mons, Temors ofpasoBafus
OKHC/IOB HamGo/ie@é pacnpOCTPAHEHHBIX SJIEMEHTOB MO  CBOMAKe
P.A.Po6u (Pofu, 1969).npueenensl B mopsake yGblBaHMS HX SHEp-
run cBusE B tabn, 1, M3 sro#f Ta6nauusl BHOHO, 4YTO CIiaBH H
COeNMHEHHs Xe/le3a C PACNPOCTPAHEHHBIMH JIEFKHMH 3JIeMeHTaMu
(xpome kmcnopona m Bomopona) B mMpHCYTCTBHE F'eO He AOMKHEI
ofpa3oBLHIBATLECH B 3aMeTHHIX KonudecrBax. Ha sty oco6enHOCTB
cocrapa BemecTBa aapa obpaTun BHEManne eme A.E.Punrseyn,
MOKA3AB, YTO NPHCYTCTBHE KPeMHHS B SApPe HE COBMECTHMO C
HanMHYHeM OKHMCH Xenesa B MauTHM (Ringwood, 1966,a),

TpyaHO NpeamnoloXuTs Takxe, 9To JIerko#f mpHcanxoi B Be-
mecTBe sapa SBIFIOTCH OKHCIBI THNA Als,03, SiOs, MgO
wiz CaO, T.K. HX pPACTBODHMOCTL B Xe/leae KpaliHe Mala H
C BO3pacTaHHEM [AB/ICHHH [O/KHA yMeHbWAThCH (MOCKONEKY pa-
CTBOpEHHE TakiX NMPHMecel NMPOMCXONMT TOMLKO MO AHCIOKALHAM,
a HX KONMYecTBO C [AABJEHHEM peako nagaer). MamoBeposTHO
NMPeanoloXeHne, YTO BEIleCTBO BHEWHEero Sfpa COCTOHT H3 IHi—
puia xenesa, [leficTBHTENBHO, BOAOPON XOTS M pPacTBOPSETCH B
STOM MeTanne, HO ero HOHH3MPOBaHHEIe ATOMBI - mporonst (H1T),

*,I'Ipn 9TOM, NpaBaa, MakcHMalbHas KOHUEHTpaUHs Xelle3a B
OCano4HbIX nopodax BO3HHMK&eT /HUL B cpefHeM NOKeMOpHH, HO
9TO yXe CBA3aHO C BIHAHHEM OKHC/IHTE/NBHOrO BO3ACHCTBHS KHC-
nopona armochepsl 3emnu (Tyrapunos, Bo#irkepnu, 1970), Hmxe
K 3TOMYy BOMpOCy Mkl BepHemcs noapobuee,
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Ta6nuua 1
BuyTpenuss Temnora obpasopamms oxmcios

Tennora
Oxgucen obpasoBanus Oxkncen o6g:gggar:m
B KXan/Moib B KKaj/Molb
Al 2 O 3 400 & O2 94
Si0o 2 217 SO 5 i
M go 144 FeO 64
CcaO 152 H 2 O 58

BCIEACTBHE CBOEr0 Mailoro ahdekTHBHOro paauyca, pasMemlanT-
cf B OKTa’APMYECKHX MYCTOTaX KPHCTAINIMYECKOK PeleTKH JKene-
sa (Ipuropoeuu, 1970). [losToMy, pacTBOpenue Bogopoda B
Kejieae MOYTH He BIMAET Ha er'o INIOTHOCThL (TeoperHYeckH na-
Ke yBelHuYHBaeT ee), a IUVIOTHOCTL BeWECTBa aApa, Kak yXe oT—
meuanoch, Ha 8-15% HMXe IVIOTHOCTH Xejlesa NnpH TeX e Nab-
NIeHHIX,

[lpuBenenxtle Bbllle CoObGpAaXeHHS MOKA3LIBAIOT, YTO /IErKoi
noGaBKoOff K Xe/leay B BelleCTBE BHEWHEro aapa 3eMIIH BCEero
BEposiTHEe #BISeTCH CAMBlil paCNpOCTPAaHEHHBIH HA 3emiIe 3Jle=
MEeHT = KHciopod.

CoBpemenHble SKCIEpHMEHTANLHEIe OAHHBIE O CHKHMAEMOCTH
wenesa (Anstwynep, Bexamora, 1968) u ero oxmcnop (AmbTury-
nep, llapunnxanos, 1971,a) mosBonsoT NMPHMEPHO OLEHHTH BO3-
MOXHYIO CT@XHOMETDHIO COS[MHEHMH Xe/le3a C KHCIODOAOM B Be—
mecTeBe BHeWHero sapa. [1s aTOr0 O KPHBEIM CHHMAEMOCTH
*emesa B OKHCH F'eO HeoGXOQMMO DACCYHTATH INIOTHOCTE CO—
enmmenns Fex(FeQ)(1-x) mpu nasnesnu P n Temmnepary-
pe T, oreeyaomux yClIOBHAM BO BHemHEM sape 3eMiH, M IpH-
PaBHATL pe3ynbTaT pacHdeTa K OXHIaeMoOil MIIOTHOCTH BellecTBa
snpa. [puanmas nmo mopensm Xaanona-Bynnema (HB) (Had-
don, Bullen, 1969) u Bywena (Al) (Bullen, 1969)
AABNEeHHA B IVIOTHOCTH HA TOBEPXHOCTH $Apa COOTBETCTBEHHO
paBmsivn Pyp = 1,347 M6ap, Ppp = 9,927 r/em® n Ppl =
1,37 M6ap, ;1 = 9,79 r/cm3 u cunras pacmpenenenye Temme-
PATypel B MaHTHM 3eMnu annabaTHYecKHM, HaligeM, yro Hambo-
flee MOAXOASINMM COeNMHEeHHeM s anpOKCHMaUuH IMIOTHOCTHBIX
CBoOfiCTB Bemectsa ampa B momenn (HB) aBngerca okuch, C€OC—
TaBa Fep 450, a ans momenu (Al) - Fes 040

Haitneunyio crexmoMerpmio oKMC/IOB BO BhelHem sape 3em-—
I, MO-BUAMMOMY, MOXHO OGBACHWTL MSMOHOHHAMK XHMKHUSCKHX
CBOHCTB xenesa NMpH 5NEKTPOHHO-PA3OBHIX Tepexodax, MPOHCXOo—
ASWMX B ero aromax NMOA BIMSHHeM BEICOKHX AaB/ICHHMI. Teope-
"ﬁmcxoe paccMOTpeHAe XHMHYECKHX CBOfICTB Xejleaa B 3aBHCH-
MOCTH Or KOHDMrypau#¥ BHEIIHHX S/IEKTDOHHBIX ODONOYEK €ero
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aToMoB, NMOKa3bBaeT, YTO MOC/e MepBoro 3/1eKTPOHHO-~pa3’0BOro
nepexopa npu paenenusx P> 130 K6ap, y xenesa moryr no-
sBHTBCA CBOWCTBa oaHoBanentHoro Meramna (Copoxrmm, 1971).
flpn 5TOM NOMKEH NPOMCXOAMTH Paclal Kele3auCThIX CWIHKATOB
c ofpasoBaHHeM OKHCH OOHOBANeHTHON da3bl xeneaa H Bbigele~
HHeM cpoBofiHOI'O KHAC/opoaa.

Fe,5i0, --» Fe,O + SiO

5510 2 2 ¥

Kak BHOHO, onmpenesieHHbIll BhIlle COCTAB BEMIECTBA BHEUIHE-
ro sopa 3emMiM Mo CBoell CTeXHOMEeTpHM O4eHb GIM3Ko oTBevYaeT
cocTaBy I'HIOTETHYeCKOH OKHCH onHOBajeHTHOM daskl xeneaa.
Pacuernpie nnotHocTh okucH Fep,O  ans monenedt (HB) =
(A!) coorsercrmenno pasmmt P (FesO)yg = 9.65 r/oemS
x P (Fey0) Al = 87 r/cm3, T.e, HECKOABKO HEXE NMPHBO-
auMBIX B Moaenax mwiorHocre#, Ecnm rTemeps y4ecthb, yro obpa-
ayomMecs NOCHe nepexona KOBANEHTHEIE XHMHYECKHE CBA3H s-
SNeKTPOHOB OOBIYHO CHIbHee OefiCTBOBABUIMX [0 Mepexoda CBf-
aeft  d-anektponor (Hmxonees, Tynymos, 1967), TO MOXHO OXH-
OaTh, YTO MEXATOMHble pacCTosHug Fee» O B COGQHHEHHH
FesO 6ynyr HeCKONBKO MeHBIIHMH, 9eM B OGbIYHOA OKHCH
FeO, a, crenoBarensuo, miotocts = f9 (FepQ) oxaxerca
B eMe JIy4mleM COOTBETCTBHH C MOJE/bHbIMHM 3HAYCHHSMH, YHer
aroro sbdexTa AOMKEH HECKONLKO YMEHbIIMTL M pacieTHhle 3Ha-
YOHHS CTeXHOMETPHYEeCKHX KOS(pHIMEHTOB B ONMpeNe/eHHbIX Bbl=
me cocTaBax BemlecTBa BHemHero sapa 3emun (ocobenso s
monenu HB). ,

[Mocnie BTOPOro 3JIEeKTPOHHO-PA3OROr0O mepexoga KOHPHIypa-
uMg BaneHTHBIX Jd-opburanefi y xenesa CTaHOBHTCS TakKol xe,
KaK H y HHKe/lg mpH oGbIYHOM aAaBneHuH. [losToMy, MOXHO OXH-—
gaTh, YTO MPH AOCTATOHYHO GONBUMX NaB/IeHHAX XHMHS Xeleaa
MeHdeTCH elle Ppa3 H OHO MO CBOHM CBOHCTBAM npubGnmkaercd K
CBOMCTBAM HHKe/lS — METalla C Majlof XHMHYeCKOH aKTHBHOCTBLIO
H Pe3KO NMOHHXEHHBIM CPOACTBOM K KHciopoay. Ecnm sTo Tak, To
OKHCNBI Xe/le3a NPH 3THX [aB/IeHHAX OKAXYTCsS HeyCTOHYMBBIME H
NMPOH3OAAeT MX pacnan C BblAe/IEHHEM HHCTOrO XeJeaa,

E‘e20 =y  2ePFe + by

3KcTpano/iguMs SKCHePHMEHTAlIbHbIX 3HAYEHHH NAB/IeHHH
BTOPHIX SNEKTPOHHO-~PAsSOBLIX NEPexo]oB 3MEeMEeHTOB psafa Ca-V
Ha a/leMeHTH IPYNIBl Xejle3a MOKa3biBAET, YTO y Xejle3a TakoR
mepexoi MOXeT MPOMCXOMMTE MPH JaBleHusx mnopanka 2,5-3 M6ap
(puc. 1). Ora oueska paBneHHMS BTOPOrc mepexofia B Xeneae
6/IH3KO COBMNANAeT C [OaBleHHeM HA NOBEDXHOCTH BHYTPEHHEro af-

pa 3emmn Poy = 3,28 MBap (Haddon, Bullen, 1969).

[puBenenHble coobpaXeHHss O XHMHH Xejle3a M cBolcTBax
ero OKHMC/IOB NMPH BHICOKHX AAB/ISHHSX NO3BOJISIOT BLICKA3ATE Npea-
MONIOXEeHHe, YTO BHEWHee fAp0 3eMiIH COCTOMT M3 OKHCH OOHOBa-
nNenTHOH da3bl Xxeneaa Fe,O, & BHYTPeHHee AApO - H3 MeTan-
14 '



Puc. 1. OkcTpanonsaung nap-—
neHu#t BTOPOTO INIEeKTPOHHO-
daaHoro nepexona aneMeHToB
rpynnei K-Vaa aneMeHTh
rpynns Keneasa, 1 - skcnepn-
MeFTallbible OAaHHbE MO

( AnbTwynep, Bakanopa,
1968); 2 - TeopeTHYeCKHe
snagenns: ana K- no (Tan-
nemsman, 1968), naa Fe -
oxEmaeMoe OaplieHHe BTOpO-
ro mepexona; 3 - napleHHe
NepBOro SNeKTpPoHHO-Pas3Horo
nepexona y xenesa (coema-
naeT ¢ naplieHHeM Nepexona
df-Fe B 8" FE).
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Puc, 2, Pacnpenenense ninoTHOCTH B MOMENH OKHCHO—
MENe3HOr'0 BHEWHer'o H XeNe30-HUKeNeBRoro BHYTPeH=—
Hero gopa. | - pacnpenenende MJIOTHOCTH B #Ope Mo
mopens A, K.E.Bymnema (Bynnesm, 1966), 2 - pac-

cMAaTpHBaeMas Molelb,
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NIMYECKOr'o Xejlesa WIH ClUlaBa Xelleaa ¢ HukeneM. [lepexonmsblii
cnoft  F mexay BHYTPEHHHM H BHEUIHHM SAPOM MOXHO CHHTATh
COCTOHIIMM M3 CEePHHCTOr'o Xelesa - Tpowinra FeS (Copox-
Tun, 1971), Pacnpenenenue mIoTHOCTH B STolf MONeNIH saapa
3emny mpHBeOeHO Ha pHC. 2.

§ 2, CrpoeHHe H COCTAB MAHTHH 3eMITH

B nacrosmee Bpemsa cTpaTHbHKALHY MAKRTHE H3yHYeHA HEIUIO-
X0 MO CeCMHYECKHM H [OPYT'HM reopH3HYeckHM AaHHBIM, [lo Mo~
nenu P.A,B.Xanmosa u K.E.Bynrena (Haddon, Bullen, 1969)
B BepxHelf MAHTHH MOXHO BEIIENATH nuTocthepy (Brmoualouryo
3eMHYI0O Kopy) co cpefHeit MOIIHOCTBIO HL = 60+ 70 kv u mIOT=
HOCTBIO Pg = 3,3 r/em3 u acreHochep ommocteio _Ha =
280+ 280 KM €O CcpenHell IWIOTHOCTBIO % = 3,4 r/em®, Pac-
nonoxennsli ray6xe cinot C (cno#t lommubisa), XapaxTepusyio-
mpiica GeICTPBIM HApACTaAHHeM [WIOTHOCTH C INTyOHHOlN, IO Hame-
My MHEHHIO JIOrMYHee BBIIeNSTh B CAMOCTOSTENbHEIH IepexomHbi
crioft uWnH, gaxe, OTHOCHTB €ro K HHXHell MaHTHH, HO He K Bepx-
Helt, KaK 3To OObLI4HO AOenaercs, MONHOCTE HHXHE! MAHTHH, BME—
cre co cioem C, mo momenn HB paema 2530 xM, a mioTHOCTB

yMengerca ot 3,7 r/cMS ma noeepxuocTH cioa C  mo
5,53 r/cm3 y nopouwssl Hikmefi ManTHH, B mocnenmme roam Ha
OCHOBAHHH AHA/IA38 [AMHAMHYECKHX OCOGEHHOCTEli BO/H, OTPaXeH—
HEIX OT NMOBEPXHOCTH fnpa 3emiH, YOAIOCh BBIOE/NHTH TOHKHI mne-
PEXOOHEIH CJI0# MEeXAy MaHTHe# ¥ SOpOM TOMIMHHON Mopsaxa

me = 20 xm - cnoit Bepaon (Bepson, Koran, [Naceunux, 1968;
Bepaon, [Naceynux, 1972), [osToMy CpepHion MOWHOCTL HIKHEMH
MAHTHA MOXHO NpHHSTEL paBHOl Hp, = 2510 kM.

BgakocTh BelecTBa B NepevMC/IeHHBIX reocpepax HAM H3=
BeCTHa 3HAYMTENLHO Xyxe, B nurochpepe BemecTBO HaxoaHTCH
MOMHOCTRIO B KPHCTANIMYECKOM COCTOSHHM, IIOSTOMY NOPOALI JIH~
Tochephl XapaKkTepH3yloTCs KOHeYHHIMM TNpefe/aMH INIAaCTHYHOCTH
u mpouHocTH. [locne mepexona nopora IVIACTHYHOCTH MOPOA JIMTO-
copepel, ee CpegHiold BA3KOCTH MOXHO OLUEHHTHL BEIHYHHON nopsai-
Ka = 10?2 nyas (Ywakos, Kpacc, 1972) mmx  naxe
=~ 102 nyas. DBemecTBo B ciioe acTeHochephl, COOTBETCTBYIO-
me# Bonuosboay ['yrenGepra, of ©T OTHOCHTe/ILHO NMOHHXEeHHOM
BH3KOCTHIO, mopsika 7, 1 nyas (Takeuchi, Base-
gawa, 1985; Artyushkov, 1866; Apriouxos, 1967; Yma-
koB, Kpacc, 1972).

B cBasy ¢ npoucxoosumMm B ciloe C H HEXHeH MAaHTHH
YINIOTHEHHEM BeIeCTBA M NMOMHMOP(HBIME MepecTPONKaAMH KpHC—
TalllIM9eCKNX CTPYKTYpP CWIMKATOB, C ofpa3opanmeM (opM Hau-
follee MIOTHLIX yNAKOBOK aTOMOB, €CTb OCHOBAHMS CHHTATE, HTO
BSGKOCTL BelmecTpa B aTHX reocpepax OomxHA pesKO NOBHILATE=
cd ¢ raybumnoit, OaHako, NOCTOBEPHBIX CBEASHHH O BelHYHHE
BI3KOCTH B HHXHEl MaHTHM noka He HMeercd. OueHKH 5Tolt Be-
nu9MEEl, BhinonxenHble [l MakkeH3H (McKenzie, 1966) no
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|oTK/IOHEHHIO MCTHHHON (urype! 3emnu oT paBHOBecHO# dopMmer
ppamanmeiics XHIKOCTH, nenalick B NMPEANoIOKeHHH CTaTHYHO!
MAHTHM H, CHNeJOBATENLHO, He NMPMMEeHHMbI K MOAENH KOHBOKTH-
pylomett MAaHTHH, a HMEeHHO TaxKasa MOAellb, KaK Mbl IIOCT&paBMcs{
5TO NMOKA3aTh HIXe, Ha ceroaHs npeAcTaeingerca Haubollee npas-
nonoao6HOI,

B nubdysuonso#t Teopun Bsakoct: (Marmmkmit, 1965) mo-
KaablBASTCH, YTO BA3KOCTh BellecTBa O6paATHO MPOMOPLHOHANLHA
koahpuuuenty camonupdyauu D, a aror kospbmument, xak
¢yHKUHMA TeMmepaTypbl H [AaBleHHsd, 3aBHCHT TOJbLKO OT OTHOlIe-
uug abcomorHot Temmneparypel T K Temmeparype IViaBleHMd Be-
mectBa Tm (P) npu pabnenun P (Keitec, 1968), Ha sroft
SKCIepMMEHTA/ILHO YCTAHOB/IGHHO# 3aKOHOMEPHOCTH ClIefyeT, YTO
OTHOIIEHHE SHEPrHH AKTHBALMH BSSKOI'0 TeYEeHHS E’I _‘sp) K
TeMnepaType IapBJieHHs BellecTBa MOCTOSHHO Eq(P)/ m(P) =
Const. Ouesxa BO3MOXHBIX NpenefioB yBE/IHYEHHS BE3KOCTH
MAHTHH C IIyOMHOH, BBINO/MHEHHAds C YYeTOM NPHBEOEHHOI'O0 COOT-
HOWEHHA NMpH anuabaTH4YeCKOM pacrnpefe/leHHH TemMmepaTyphbl
T=Tad M GaBHCHMOCTH Im* Im , PpaccuMTaHHOMH,
panpumep, P.Adbenom (Uffen, 1952), mokaseiBaer, YTO Bs3-.
KOCTb HIKHEli MAHTHHM [0/DKHA NMPEeBOCXOAHTEH BH3KOCTH ACTEHO—
opepel mo. KpaiiHe#t Mepe Ha HECKOILKO MNODPSAKOB,

Hmelomueca cedicMHYecKHe HaGMONEHHA MO3BOMSIOT NPeano-

Q NOXHTb, 4TO B cioe Bep3oH Mexpay MauTHeR H AOpOM CKO—

Q pocTh NOmepevyHelX BONH yObiBaer c riaybuHo#t ot 7,3 KM/cek

by MPAKTHYeCKH 10 0 (Bepson, Koran, Maceunnk, 1968; Bepaos,

. TNacewux, 1972). CumxeHHe e CKOPOCTH NMONMEPEYHHIX BOJH
MOMHO OOBSCHHMTL /ML YMEHbIIeHHEeM CTAaTHYeCKOro MoAyis
JKeCTKOCTH, a4, ClefloBaTellbHO, M yMeHblleHHeM Koajdmuuenra sp-
dekTHPHON BASKOCTH BellecTBa B aTOM ciioe, Peakoe HaMeHneHnue
MOAY/sl eCTKOCTH B TOHKOM NepexofHOM CJIoe MO3BoJIgeT npea-
TIONIOXHTE M pe3Kkoe nageHHe sppeXTHBHON BI3KOCTH €r'o BellecT-
Ba OT 3HAYeHHIi, XapaKTepHbIX AJig HIDKHell MAHTHH, OO BEJIH4YHH,
NPHHATEIX [JIS BHEUHEro aapa 3emnH - 105~§-108 mya3 Ha no-—
_BepxuocTs snpa (XKapxom, 1962).

Paccnoernre nepponavanbro ogHoponHoft 3eMiIH HA OKHCHO-
XenesHoe ANApPO M CHIMKATHYIO 060MouYKy NMoKasklBaeT, YTO Ha
IVIAHeTHOR CTaAMH pPasBHTHS 3eMiIH AO/DKEeH CYyllecTBOBATH H Ael-
CTBORATH SphEeKTHBHEIN MEXAHMGM XMMHKO-IUIOTHOCTHOR Ambhe—
PeHnBauuK BellecTBa MAHTHH, NMPHBOASIIHA K BLIIEIEHHIO IUIOTHO-
To semHoro saapa. Hamboilee MommeiM mpolleccoM TakKoro poga
fBNgeTcsd MpaBMTAIMOHHAS KOHBEKIHS, BO3HHKalomas B 06OJI0YKe
3eman Gnaronaps mioTHOCTHOM AmbpepeHUMAUME ee BEHIECTBA HA
noBepxuocTH agpa 3deman (Apriouxos, 1968; Aprioumos, 1870).

Konugecreennoe pewenne 3anads o CKOPOCTH Ipouecca
RaphepeHunaniyn MaHTHAHONO BemecTBA HA TOBEpPXHOCTH SApa
NO3BO/IEeT NMPEANOIOKMTE, YTO 34 BpeMs KEAHH 3eM/IH CYWecT-
BoBaso okomo 20 KOHBeKTHBHIx wik/0oB (Copoxrim, 1972). Kone
BeKTHBHbIe nBMWKeHHS NpHBOAAT K ShdEeKTHBHOMY NepeMelMBAHHIO
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pemecTea semuoft obomouki. Orciona cnepyer, ¥ro xuMH4YecKHit
COCTaP Kax BepxHeit, TaK H HHXHell MaHTHH B cpenHeM OO/DKEeH
6bITE OOMHAKOBLIM, & BCEe I'PAHHMIBI, BhiNeNigeMble B OBONOYKE
3emnn mo ceficMHYeCKEM NaHHMIM (Xpome rpammubt 3emuON KOPSI),
CBS3aHbl HE C XMMHYECKHM DACCIOSHHEM MAHTHH, 4 TONMLKO C
$as3oBbIMH MepexofaMM B KPHCTA/VIHYECKOM CTDOSHHH ee Bele—
crBa. 3THM, B YACTHOCTH, H OGBACHAETCH BO3MOKHOCTE KOHBEK=
THBHEIX [BWXEHHH B pACC/IOEHHOH MAHTHH: Kak nokasan [x.Pep-
xyren (Verhoogen, 1965), npeo6nanaomas wacTs momi-
MOPdHEIX $a30BLIX MEPEXONOB B CWIHKATAX HE CO3NAeT HEeNpOHH~
naeMplX nperpan Ajd BepTHKAILHON KOHBEKIIHH.

[puBenennnle coofpaXeHHs MO3BOJSIOT PACTPOCTPAHHTE CO-
craB BepxHeli MAHTHM HA BCIO MaHTHIO 3emnH. B macrosimee Bpe-
Ms HauGonee 0GOCHOBAHHEIMH BAPHAHTAMH COCTABA BepxHeli MaH-
THE SBJSIOTCS MHPONHTOBble Mofemu A,3d,Pmrsyna (Ringwood,
1966,6; Puursyn, 1872) n nepuonwrosas monens JLB.[murpre-
. Ba (Omurpues, 1969, 1973). lMuponuroBas ¥ /EPUOTHTOBAS MO—
oend GNH3KO COBNafaloT APYT C APYTOM, HO eC/lH BCe MOASNH
A.3.Punrsyna Teoperudeckme, To JiepuonuroBas moaens JLB.dmu-
TpHEeBA CKQpee SB/IMeTCs SMITHpHYecKolf, T.K. OHAa OCHOBaHa Ha
ananu3e Gonbuoro o6beMa KAMEHHO'O MaTepHana, coGpaHHOro B
PHPTOBBIX 30HAX CPEAMHHO-OKEAHHYSCKHX XpeGTOB, TO-eCTh KaK
pa3 B Tex MecTax, rle nopoabl BepxHe#f MAHTHHM BLIXOAAT HA MO—
pepxHocTk 3emuu. [IMponwroBywo mopens A.3.PHureByoma MOXHO
NpeACTaBHTL CMECBI0 Tpex dacTelf albIHHOTHITHOrO MEepHAOTHTA
(c 20% pomGuueckoro mMpoxceHa) H omHoff HacTu raBafickoro
6asansra, Cornacuo JI.B,[MuTpHeBY NepuUONIMT BepxHell MAHTHH
COCTOHMT M3 CMECH NATH 4YacTreli nmepuaoTHTra - rapubyprura H
onHoft YacTh ToNenToBOro GasanhTa OKeaHWYeCKHX PHPTOBEIX 30H.

CocTaBbl MHPONATOBOA H NePUOJATOBO) MONENIH MAHTHM NMpPH—-
Begensl B Tabn, 2, [lockonekky o6e MofenH odYeHb GIM3AKH OpyT
K APYTY, TO HX MOXHO CYHMTATE NMOYTH SKBHBAJIGHTHHIMH, XOTH B
nanbHefiwem Mb! GyaeM OTAaBATE MpeAMOYTEeHHe BCe Xe Jieplo-
NETOBOH MOAENH, MOCKOJIBKY HAM MNpeAcTaB/lgeTcH, Yro OHa IIy4Y-
we ofecnedexHa PaKTHHECKHMH NAHHBIMM,

§ 3. Cocrap mepBHYHOrO BemecTBa 3JeMiH

B onucanHo#f Belle MoaenH sapa 3eM/IH OKHCh Xee3a B He-
ro MOCTYMAeT H3 MAHTHH 3a CHYeT pachaja XelNe3HCThIX CWIHKa=
TOB - B OCHOBHOM dagnura. Bhinensiommecs nmpH 3TOM KpemMHe—
3eM H KHCTOpOA B NMPOUECCE IBOMOUHM 3eMIH OO/XHBI GBUIH Cy—
IeCTBEHHO H3MEHHTH NMEPBOHAYANLHLIA XUMHYECKHR H MHHEDAIO—
rEYecKHfi COCTABBI MOPOA MAHTHH, B uacTHOCTH, mo-BHAEMOMY,
HMEHHO 3THM NPOLECCOM MOXHO OOBSCHHTH 3aKOHOMEpHOe BO3=—
pacTaHHe CO BPEeMEeHeM OTHOIWEeHHS F9203/peo B H3BEpXeH-
HEIX mopopax, HaGmonaemoe Ha4YHHAS C apXeg M A0 HAWMX AHeH.

Pacuer cocrapa mepBHYHOI'O BellecTBa 3eMIIH JIerKO Bbl-
MONTHATL, MBICIIEHHO CMELIAB BelleCTBO COBPeMEeHHOH MAHTHH C
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Tabnuua 2

Mopensrbie cocraBsl COBpeMEHHO H MePBHHHOI
MaHTHH 3eMIH

Cocrae cobpemennoit | CocTae nepBHYHOrO
MaHTHH BemecTsa 3eMIH
Cpennuii

Muponuro-| Jlepuonu- | paccun- | paccum- | COCTa®

Basg llVl)O- ToBad 31)0- 'r'.suign no | raHo mo X‘?ﬂﬂg)ﬂ-

)| nem®) | B | 2R ™

Moaenun MOJenu

Si0o 45,16 45,7 30,90 31,2 38,04
TiO2 9,71 0,2 0,63 0,1 0,11
Al20O3| 3,54 3,7 2,46 2,6 2,50
FepsO3| 0,46 5,1 - = -
FeO 8,04 3,6 22,29 23,6 12,45
MnO 0,14 0,1 0,10 L0 )% 0,25
MgO 37,49 38,4 25,52 26,2 23,84
CaO 3,08 2,3 2,12 1.6 1,95
NasO 0,57 0,3 0,40 0,2 0,98
K50 0,13 0;1 0,10 0,1 0,27
Crp0O3| 0,43 0,4 0,38 0,3 0,36
NiO 0,20 0,1 0,14 0,3 -
FeS - - 0,60 0,6 5,76
Fe - - 14,18 13,1 11,76
Ni - - 0,18 0,2 1,34
Cymma | 99,95 100,0 100,00 | 100,0 99,51
Fe 6,58 6,4 | 31,92 31,8 25,07
Q -23,3 -22,8 - 345 -34,7 |-19,1
& 10,3 4,6 32,1 332 21,9

1) Cocrae npmust no monenu mmpommra  (Ringwood, 1966, 6)

2) Cocras npuHAT MO NEPUONATOBO MOJETH COCTABA BepxHel
_manTEn ([Imurpren, 1973),

8) no (Urey, Craig, 1953).

BelecTBOM sapa 3emiK B 3eMHoff Kophl, Peaynerartsl pacdera
Ana paccmarpuBaeMuix mongeneil anpa, MaHTHH M ABYXCIIOHWHO# MO-
Aenn koHTHHenTaNbHON Kopbl mo A,B.PoxoBy u A.A.flpomeBckoMy
(Poros, flpowenckuit, 1967), npusenentr B Tabn. 2. OnHOBpeMeH-
HO, nns cpaBHeHHH B aTolt e Tabnuue nmpHBeAeH CPeAHHl cocTas
Xouapuror nmo X.l0pu m X.Kpery (Urey, Craig, 1933), a
Takxke koabdpuumenter A, H.3apapruxoro, XapakTepHIYOUKe HACK-
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Ta6nuua 3

BeposarHbiii MuHepasoruyeckHii COCTaB nepBHUYHOIO

BemecTBa JeMIIH

Muneparns! Cocras C:n:g:a .;ZH =
Kamacur (Fe, Ni) 13,8
Tpounur FeS 0,8
HrneMeHHT FeTiO3 0,2
lnuxens MgAl;,04 0,2
Marzerur * Fe,0, 1,9
XpoMHT FeCroOy 0,4
dopcrepur Mg,SiOg4 45,5
dbaanar Fe25i04 29,8
AHoOpTHT CaAlsS ipOg 6,5
Hedennu NaAlSiOg4 0,2
OcTranbHEle MHHEpalbl - 0,9

100,0

* BoamoxHOCTb CylIECTBOBAHHA MATHETHTA B IEDBHYHOM Be-
mecTBe NPH peskoM AedHUMTe KHCIOpoda OOBSCHASTCH HeycTOoH-

yypocThio mouumra F eO,

pacrnagawuerocd nMpH HH3KHX H yMe-

pPeHHEIX Temieparypax Ha MarHeTHT H ceoboOHOE XKenes3o

4FeO —» ‘E‘e304

+ Fe

(Korron, Yumnkuncon, 1968),

IMeHHOCTH MOopoA KpemHesemoM () M OTHOCHTE/BLHOE coAepXaHHe
OBYXBajIGHTHO OKHCH xenesa f,
O6pamaer Ha ce6a BHHMaHHE 3HAYHTENLHOE HEOOHACHIIEHHEe

INEPBHYHOrO BellecTBa KPEeMHEe3eMOM IIPH OYeHb BEICOKOM Cconep-
#aHUM XKenesa, PakTop Q Oa8 STOrO BellecTBa NPAKTHYECKH Ta-—
Kot Xe, KaKk M y OMMBHHOB Qo] = — 34, [losToMy mepeuuHOE
BelIeCTBO 3eM/IH AOMKHO GBINO XApaKTepH3OBATLCH PE3Ko BhIpa—
XeHHBIM OPTOCHWIMKATHBIM COCT4BOM H B HEeM MNOJMHOCTHIO OTCyT—

- crBoBamu pomGnueckue mupoxcenst (MgFe)s [SipOg]. Ipu-
MepHO Ha 75% 3TO BemecTBO OBIIO CIIOXKEHO ONMMBHHAMH COCTapBa
(TVIgO'GZF‘eO"38)2SiO4. Orciona cneayer, 4ro poMGHYecK#He
MMPOKCEeHb! M YacTh APYTHX METaCHIHKaTOB o6pa3oBaliACh yXe
Ha IVIaHeTHOH CTalMM PAa3BUTHA 3EeMIHM 38 CYeT ACCHMMWISIIHM
KpeMHeaeMa, ocpoboxpanomerocd 6naronaps paspywenumo dasin-
Ta npy AubdepeHuHALHM BelUIECTBA MAHTHH HA MOBEDPXHOCTH sapa.
BoaMOXHbIH MHHEPaNOrM4ecKHii COCTaB MEePBHYHOrO BelecTBa
3emnu npuBeneH B tabm, 3.

: CpapHeHue COCTapobB ¥ KoapPHIMEHTOR 3aBapHUXOro A1
BellecTBA COBPEMEHHOH M NMepBHYHON MAHTH CO CPeAHHM cocTa-—
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BOM K STHMH Xe kosjdHuMeHTaMH A8 XOHAPHTOB, MOKa3biBaer,
yro BEUIeCTBO XOHIPHTOB nu6o o6pa3oBalock B HHHIX (DH3MKO-
XHMHYECKHX YC/IOBMSX, 4eM BemecTBO 3emny, nubo, YTO Beposar-
Hee, OHO BOBCE He gBlgeTcd NEepBHYHBIM, & YXe MpOLVIO Hayallb—
Hyl0 CTaiHio anpbepennmanms B Hegpax paspylUeHHOH HBIHE mla-
HeTHl.

.
§ 4, OcHOBHblE HCTOYHHKH TEIVIOBOH SHEepruu
B 3emie

Bompoc 06 HCTOYHHKAX TeIoBoili HEpruM B 3emile gBlIsSeT-
cfl OOHHM H3 caMblX (yHOAMEeHTa/bHbIX B INIAHEeTapHOH reopuan-—
Ke H PellaTbCH OH AO/KEeH TONMLKO B TecHeHuweil CBS3H C COBpe-
MEHHBIMH [aHHEIMM O COCTABe, CTPOEHHH H MeXaHH3MAX PA3BH-
THS 3eMIH.

K.mepBHYHLIM HCTOYHWKAM SHEprHH 3eMIIH, 3alaceHHOH ek
eme B Mpoliecce CBOEro o6pasoBaHMs, MOXHO OTHECTH HaCTh
SHEpr#H I'DABHTAIMOHHFON AKKpEelMM ee BellecTBa, SHEpPruio aana-
GaTHYECKOrO CXATHS PellecTBA BO BHYTPEHHHX YacTdX pacTyuei
3eMnH H SHEPrmio paaMoreHHoro pasorpesa. Cymmaphslil addekT
pasorpeBa 3emiH 3a CHYeT OeHCTBHS STHX SHEPeTHYECKHX MC—
TOYHHKOB MOAPOGHO paccMoTpeH B paae paboT m MoHOIrpapmi
(/ho6mmona, 1955, 1968; Marumuxui, 1965; Maesa, 1967; Cadp-
poros, 1959, 1969; Reynolds, Fricker, Summers, 1966),
Ha npupenennbix 8 3THX pa6oTax MpHUOGNIKEHHBIX OLEHOK Clleay-
eT, YTO NepBOHAYAILHAR TEeMIIeparypa 3eMIH TeopeTHHYecKH Obl-
7la CpaBHHTENBHO HH3KOH M Hurae ue npeBblwana 1000-1500°K,

Tem He MeHee, yXe HA CaMbiXx PAHHAX STagax I'eollorHie—
ckoro passwrus 3eman (¢ Boapacrom o 3,5:10% sner) umeworcs
GeccropHele cebl WHPOKOrO MNPOSBISHHS ApeBHeilnero KHCIoro
H ocHOBHOro Marsetruama (Tyrapmuos, Bo#itkesmu, 1970). A ato
SHAYMT, YTO TeMmepaTrypa BepxHeii MaHTHH yXe B TO [aleKoe
Bpems Gblna BO BCAKOM cilydae Bhllle TOYKH COMHAyca Gasalb-—
T0B ( [ma >1350£1450°K). Kpome Toro, mamuyme cpean
AOpeBHeANX MAMMATHYECKHX dopMaumil CpefHHMX W KHCIbLIX Topon,
ofpaayiolmuxcg TONBKO B MNEOCHHKIHHABLHBIX 30HAX 3eM/IM, BCer—
A8 NPHYPOYeHHEIX K HHMCXOAMIIMM MOTOKaM BellecTBa B MaHTHH,
YKashlBaeT Ha CyYUIECTBOBAHHE KOHBEKTHBHBIX ABMXeHHH B o6Goloy-
Ke 3eminm Ha camoit paHHeit cTagHH ee I'eO/IOrHYecKoro pasBH-—
THE, CnenoBaTenbHO, pacmpenelienHe TeMIepaTypel B 3emie yxe
* Torga 6bwio agmabaTHYECKMM H GIM3KMM K COBPEMEHHOMY, HO
TOMBKO C HECKONMLKO Gonee HH3KHM ee cpefHumM auayenuem (T.x.
TeMnepaTypa CoBpeMEHHOH# BepxHeli MAHTHH, NO-BHAMMOMY, Mpe-
BElllaeT Touky /nukBuAyca 6asalbToBR ¥ BCEro BEpOATHEe paBHa

mz2 = 1350°C (lle#tnmann, 1968)).

Ha mpuBenenselx nammbix M paccyxoeHmli ciegyeT, 4To Ha-
H8NbHag TemmnepaTypa 3emiIH, BepoATHO, He OHYEHb CyUIECTBEHHO
lcm’i!anam- or copemennoh (He Gonee, wem Ha 10-1 5%), He-
SMOTps naxe Ha mocTosMHHO reHepHpyeMoe B ee Heapax Temo,
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3ro o6CcTOATeNLCTBO MOXHO CBHaarh ¢ Gonbwoft sdpdexTHBHOCTHIO
KOHBEKTHBHOI'O MEXAHH3MA OX/IaXIeHHS M TEpPMOPErylHpOBKH Te-
INIOBOro pexuMa nnasetbl, Capyrofi cTOpoHE!, H3 STOrO Xe Bbi—
Boda clledyeT, Yro CyMMAapHas aHeprus, BblAeNuBLIASCH B Hed-
pax 3eMimH C MOMeHTa ee o0paaopBaHusi, MPEBLIIAET TEMNIonoTe—
pu 3emin C H3TydeHHeM He Gonee, yem na (0,8%1,5) -10379m"a
a resepauua Temia B cpenHeMm Ha (0,621,0) -1050 spr/cexk Bbl-
I'2 CyMMAPHOI'O TEIVIOBOI'O MOTOKa Yepe3 BCIO NMOBEPXHOCTH JeMIIH.

CoBpeMeHHEI TeVIOBOH MOTOK Yepes NMOBEPXHOCTB 3emMilH
onenmsaercs Bemumuont Q = 9,9+1027 spr/ron=3.l4'1020991"/cex
(/lo6umopa, 1968), B arolt oueHke He y4TeH BHIHOC Temna BO-
noi, UMPKY/IHPYOLEe# M0 CHCTeMe TPellHH, APEeHMPYOIIHX BepxHHe
ClloM 3eMHOH KOpbl B PHPTOBBIX 30HAX M CPEeAHHHO—OKeaHHYecCKHX
xpebrax, Yder sroro sbinenus (cm. § 17) nmoseonser mpeamono-
KHTB, 4TO obmag TemIomoTeps Jemiam moctHraer QL e
4,2-1 spr/cek. ClenopaTellbHO CpefHss I'eHepauyg Temnna B
COBpEMeHHO# MaHTHH Moxer gocrurats (4,8+5,2) .1020 spr/cex,
a CyMMapHble TeIVIONOTepPH 3eMIH A~ 7-]0s spr. Kakonr xe
HCTOYHHKH 3TOH 3HEprHH,

[Ona Momenn 3eMiH C XeNEe3HBIM HIH Xene3HCThIM sapoM
STO npexae BCEro 9HepPrHsd M'DAaBHTANHOHHON AupdepeHnHAUAH Be-
mecTBa, OCBOBOXKAAKIAACH B mpouecce obpas’cBAHMA 3EMHOIO Af-
pa H, 3aTeM, SHepPrus pacuaga paaHOAKTHBHBIX S/EMEHTOB, HAXO-
asmuxcs B BemectBe 3emnd, [lo omenkam E,H./loctuxa (J/hoctux,
1948) u llOpu (Urey, 1952) rpaeuraunnonsas SHeprus sbige-
JleHHs 3eMHOr0O sfapa paBHa Eg, =~ (1,5£2,0) .1038 spr. [lo-
BHOMMOMY, STH OLEHKH CYWEeCTBEHHO 3aBBIIEHHB, TAK KaK MOMy=—
YeHHble 3HAYEHHMs SHeprHH B 2-3 pasa npeBmwapT O6IHKE TemIONO—
Tepn 3emiH, pacuMTaHHbLIC N[O NAHHBIM SKCMEpHMEHTA/ILHOTO onpene—
JIeHMsI TelJIOBEIX MOTOKOB 4Yepe3 3eMHy noBepXHocTk. He
HCK/iOYeHO, mnpaBna, 4TO SaHMKEHHBIMH OKasaliCh H pacdeThl
TemnonoTepk 3eMiH, MOCKOAbKY HAM OOCTOBEpHO HEH3BecTeH HX
YpoBeHbL B MpouyiEle Ieo/IoTHYeCKHe SMOXH, a CAMH HaMepeHHs
TEN/IOBEIX MOTOKOB MOTYT G6RITH HENONHEIMH, BO BCAKOoM cilydae,
npuBeneHHEle OlEHKH [OKasHBalOT, HTO MpONecC TIpaBHTANHOHHOH
nu'hepeHUMaIHH MaHTHAHOTO BellecTBa, NpHBOnAUMi K BhineleHHIO
3eMHOTro finpa, SB/geTCs MOmHeN UM HCTOYHHKOM SHEpTHH Ha 3emie.

lmnoTesa panuorenHoro pasorpesa 3emsn (Strutt (Ray-
leigh L.), 1908; Holmes, 1915, 1916; Tuxomos, 1937;
Jho6umopa, 1968) apnsierca HauGonee mpoayManHONl H OTpaGoTaH-
HOit, OOHAKO M B Hel MMeeTcd MHOI'O HEDIpPeneleHHOCTH, CBI3aH-
Holf ¢ BuIGopoM Mopen# cocraBa MAHTHH., O6BIYHO COAEpKAaHHE -
PANHOAKTHBHLIX S/EMeHTOB B MaHTHH 3eMIH MPHHMMAIOT N0 AHA-
JIOFHM ¢ HX KOHLIEHTpalHeli B MeTeopHTax (xounpmoah!e Monenu)
(Lubimova, 1958; Birch, 1958; MacDonald, 19509,
1965; Jlepun, Maepa, 1960) mnm M3 pacuera Gananca pagHoreH-
HOlf reHepalMM Temya C PasorpeBOM H TemIonoTepsaMH  3emin
(monenn “asemmolt cmecn”) (Wasserburg et al,, 1964;
Jhoctnx, 1967; Jlo6umora, 1968),
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B nawem ciyyae npuuaTa kak HauGoaee BEpPOATHAA Ilepuo-
nuTOBas MONE/bh MaHTHM, MOITOMY ecTecTBEHHO Gblio 6bl ompe-
QeNuTh CONepPXAaHHe PafHOAKTHBHBIX 3JIEMEHTOB B MaHTHH Mo ux
cpenﬂen KOHUEHTpallHi B 3THX xe noponax., Onnako, Takofi nop-
xofl ONATE HEe NPMBOAMT K MO/HON ONMpenefieHHOCTH, MOCKOMbLKY
pa36poC CONEpKAHHS DPANMOAKTHBHEIX SJIEMEHTOB B MOPOA&X y/bT-
PAOCHOBHOT'O COCTaBa 7O NAHHBIM PA3NWYHbIX ABTOPOB MAOCTHraer
aByx mopankoe, Tak, HampuMep, conepxaHHe Kalud B JIEPLONHTax
(win B YILTPAOCHOBHBIX mopodax) no pasEbiM P,[lenu (Oenu,
1936) - 0,17%; no A.I1,Bunorpanoey (Bmmorpanor, 1962) - 0,03%;
no I.Tunrony u I\Pmny (Tilton, Reed, 1963) - 0,001%; mno
paueiM 3, n C,Makcumopnueit (Maxcumornuy, Maxcymormy,
1972) - 0,0024%; nakomen, no.J/L,B.Omurpueny ([dmurpues, 1973) -
0,025%.

B pa6ore 3.Makcumosny 1 C,MakcHMOBHY, HCC/€lOBABIIMX
pacnpefielleHHe mejoye#t B aflbIHHOTHIHLEIX Y/ILTPAOCHOBHHIX MOPO—
pax [Ounapckux Anbmn, nokasslBaercsd, YTO BbICOKHE COAEpXaHHS
menodYell B mopooax 3TOro THna “nogeasmorca”’ He TONBKO 3a cyer
omHGOK aHanu3a, HO dacTo M Glarogaps TOMy, YTO He Y4YHThIBa-
erca oforaimeHse nopoa Men0YaMH IPH HX MHAPOTEPMANBHOM Me=
TACOMATO3e, a 3TOT NpOolecc, NO-BHOAHMOMY, OYeHb WHPOKO pas-—
BHT NpakTHYeCKH Bo Bcex runepbasuwTopbix mokpopbax. [eifcTBu—
TENBHO, MO COBPEMEHHBIM NpPeNCTAB/ICHHSM, APrYyMEeHTHPOBAHHBIM,
Hanpumep, B pa6Gorax A.B.lle#iee, H.A.lllrpeitlca ¥ Hx COTpyOHH-
kop (lleitBe, 1969; [leitpe, llrpe#ic u ap., 1971; Kummmep, 1973),
a rakxe P.IKonemana (Coleman, 1971,a; Coleman,1971,6),
runepbasuToBEIe MOKPOBBI NPEACTABIHIOT COGON y4HacTKM OKeaHH-
YeCcKOH KOphI, HANBHHYThleé HA KOHTHHEHTHI BAONL NUHEHHLIX 30H
GLIBUINX SBI'€OCHHK/IMHANBLHBIX oGnactel, [IpH obpasoBaHuH Xe
OKeaHM4YecKol Kopbl B PHTOBEIX 30HAX CPEOHHHOOKEAHWYECKHX
xpebToB onmpenensiomyr po/ik WCPAlOT HMEHHO Mpouecchl I'Hapa-—
TalHH NOpod BepxHeil MaHTHM - /JEpPLOJIMTOB, NMEepHAOTHTOB u Ga-
sansToB (Hess, 1955; Hess, 1962; [uru, 1966; Bunorpa-
noe, Ymuuues u ap., 1969; Copoxrur, [METpues, Yamxues, 1971).
locnenuue nanmble MO M3OTONMHEIM COCTABAM KHC/IOpoaa M BOAOPO-
na (mo ormomennsm 018/016 u D/H), ceasamubix B rEAPOKCHIL-
HOif F'pymme cepneHTHHHTOB, YOEOHTENLHO CBHAETENLCTBYIOT O TOM,
9TO BOOA NMpH CEpNEeHTHHH3AlMH MOpPON OKeaHHYECKOH KOpbl MOCTy-
nana 3 oxeama (Wenner, Taylor Ir,, 1969; Muehlen-
bachs, Clayton, 1972).

[o-Brnumomy, omHOBpeMeHHO C GOPMHpPOBAHHEM OKeaHHYe—
CKOlft KOpBI myTem ruopaTauMy MAHTHAHBIX JIGPUOINTOB H INEpHOMdH-
TOB BOMOi OkeaHa MOr/I0 MPOHCXOAHTH H “3apaxenHe” obpasyio-—
HHXCH CepneHTHHHTOB NEerKOMOABIKHEIME SNEMEHTaMY 38 CYeT X

UMK THMHM nopomamu. 3. n C.MakcumoBuuu B cBoeit paGo-
s (Mﬁl!cmoauq, Makcumopny, 1972) yuATHIBaNH BO3MOXHOCTH

AlleHnss mopon wesioYaMHu 3a CYeT 'HMAPATEPMAIbHONO Mera—
COMaTOsa u crenmnm sa Tem, 4TOGH MPH OUEHKAX CPeAHMX coaep-
MAHUR menovedt B yaLTPAOCHOBHBIX .MOpOAAX HCTONB3IOBAMHCE TO/lb=
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KO MpHrogHble N/19 STHX Nefefi aHanuskl M TMOMHOCTBI0 HCK/IOYa—
JIACb AaHHbLIe Mo CeprmeHTHHATaM. [loaToMy Ham npencTabisfeTcs,
YTO MX 84H&JH3Ll Ha CeroaHs OelCTBATEeNLHO SBIAIOTCH HaHbonee
AOCTOBEPHLIMH B OTHOUICHHM COMdEpXaHHs meinoyell H, B HaCTHOCTH,
xanus Cy = 0,0024%.

ConepxaHus OCTaNbHBEIX I'IABHBIX PagHOAKTHBHEIX 3/IEMEHTOB -
yPaHa H TODHS, MOXHO ONPEASNHTL MO XApaKTepHBIM ANs NOpon
oTHomeHmaM Koulewtpawmi K/U u K[Th, [lpu stom, onna-
KO, CllegyeT HMeTh B BHAy, 4To oTHomemma K[U n  K[Th,
onpenefieHHble [JIF MOPOA 3EMHON| KOpbl, HENOCPEICTBEHHO He mpH-
MEHHMB! K MAHTHH 3éMIH, NOCKONBKY obpa3oBaHMe 3eMHOH KOpbl
myTeM npeoGpazoBaHHA BelleCTBA MaHTHH Bcerjga cB€3aHO CO
CIIOXHBIMA THOPATEPMA/IBHEIMH METACOMATHYeCKHMH MNpOLecCamMi
{Copoxrmu, Omurpues, Youmsmep, 1971), HCKaXAOMHMH TepBHY—~
Hble OTHOWIEHHS KOHIEHTpalH# 3THX aileMeHTOB, [losromy, JOrHY-
HEe BCEe Xe NOIb30BATLCH XOHAPHTOBBIMH OTHOLIEHHAMH KIU
H KITh. CYHTAad, YTO BEIIeCTBO STHX METEOPHTOB He MoABep-—
ranock Croils rayGoko# mepepaboTke H XaPaKTEPHIYeTCH OTHO—
wennamr K/U u K/[/Th, 6amxe oTBewalmMMMH HCXOAHBIM B
NepBHYHOM BemecTBe, H3 KoToporo ofpasoBanack 3emns u ee
MAaHTHS,

[Mpuunmas HCKoMEle OTHOWEHH [is xOHApHTOB mo A.[l.Bu-

Horpanosy (Budorpanos, 1962) K/U =5,7-10% ¥ K/Th =
2,1:10%, npu xommenTpaumu kanms B nepuommre K =2,4-10-5
MakcumoBry, Makcumosuy, 1972), wHalineM pafiHOreHHY© COCTAB-
NSHOWYIO TEIVIOBBIIENeHHs B COBPEMEHHOH MAHTHH Wr =
0,17.1020 spr/cex ® cymMMmapHEll BKJan PagHOr'eHHOTO TeIia BO
BHYTPEHHIOIO 3HEPrHio 3emiu ER = 0,25-1037 spr. Ecaum mpr-
HATH COAepPXaHWE DafMOAKTHBHEIX 3/1EMEHTOB B MAHTHH Ta8KHM X6
KaK B nepmuorurax no nasseiMv I, Tuntoma u [Puna (Tiltora
Reed, 1963) K =6'1°—5' Th=22-108 y_U=86.16"9,
0o Wi = 0,49.10%0 spr/cex ¥ Er = 0,94-10%7 spr. Ecnn xe
no Kammo HCnomb3oBaTh nanmbie JI,B.[murpuesa ([Immrpues,1973)
H NPHHSTH XOHAPHTOBble oTHOmemHms K/Th u K/U mo A.T.Bu-
HorpamoBy, To K = 2,5-1 ;Th—lzlo- U= 4,4-10-9
# WR =0,66-1020 spr/cex; Eg = 2,65-1 7 spr.

[lpuBenexnnble OUNEHKH SHeprHii IpABHTALHOHHON AubpepeHmH—
alEM W pafHOreHHOro pasorpeBa 3eMIIH MOKASBIBAIOT, YTO BCerja

Wg»Wg u Eg>Ex (1)

NpHYeM, SHeprusd DafHMOreHHOrO PA3QrpeBa B pacCMATPUBASMOl
mofenH 3eMiiM BepogTHee Bcero cocrasnger muub 5-10% or cym-
MapHO¥,

OcranbHEle HCTOYHHKH TEIVIOBOR SHEPrHH 3HAYHTENLHO Me—
Hee mommsle (Marnuukmi, 1965) 1 nmosToMy uX SHEPreTHYECKHIt
BK/lad B NPOLEeCCH], ONpeelsioulHe SBOMIOLMI0 3eM/IH, OYeHb Mall.
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[MIABA I, POJIb MPOUECCA BLIAEJEHWUA AO0PA
B 3BO/IIOUHMH 3EMJIH

Brillie OTMeuYanoch, Yro BHIAS/ICHWES U3 NMEepBHYHON MAHTHH
aeMHOro g4pa, B KOTOpPOM COCPEedOTOYEeHO MOYTH TPeTh BCel Mac-
cBl 3eminH, He MOINIO He CKasaThCs CaMblM CYIIeCTBeHHBIM obpa-
30M HA TEKTOHHYECKOH 2BOMIOLUHH 3emnu B neniomM, [lpencraena-
eTcd HHTEPeCHEIM [03TOMYy noApoGHee pacCMOTPeTh BO3MOXHbIH
npoilecc o6pasoBaHHS 3EMHOrO fAapa.

§ 5, Boamoxubie MexaHH3MEI BhIAGNEHHs dAapa

[lpr paccMmoTpenud 3anad o ARphepeHUMALUHH BelecTBa 3eM—
nH BCerja Heo6XoAMMO HMeTb B BMAY, 4YTO BEIIeCTBO ee MAaHTHH,
HECMOTPS HA KaxXyllylocH TPOYHOCTb, TPH ANNTENLHLIX npoieccax
BefleT cebg Kak HaeanbHAs HLIOTOHOBCKAS Ba3Kad XHAKOCTB, [leii-
CTBETENBHO, XApPAKTEpHOe BpeMd peNakcalWH HANpMXKeHH# B BA3-
KO# XHOKOCTH ONMpene/igeTcs OTHOUISHHEM ee NHHAMHYEeCKOH Ba3-
kocte % k momymo xectkoctw M i Tny =7/, [na man-
o Pm_ ~ 102021025 nyas; f = 1012 gum/em2 Tq =
83£3:10Y ner. CnenopaTensHo, BO Beex NpoHeccax, NIATENb-
HOCTE KOTOPBIX SHAYHTEIBHO NpeBhIlIaeT 105-,1‘-10Es neTr, BemecT-
BO MaHTHH BefleT cefsl NMPAKTHYECKH KaK HOEanbHAS, HO TOIBKO
OYeHL BA3KAsS XHAKOCTB.

3roT BhIBOA, NMpaBaa, HE PACNpOCTPAHAETCH HA TOHKYI0 060
JIOYKY KPHCTA/NIM4YecKoit amrochepr! H 3eMHON Kopbl, [ns mopon
310l 06O/IOYKHM XapakTepeH npefel INAaCTHYHOCTH (gp = IOKa
STOT npenen me npepaoiiieH, noponb Beayr cefa Kak TBeEpAoe Te-
70 B MHUL NP GONBIIMX HANPSXEHHIX NMPHOGPETaloT MIACTHYHBIE
csolicTea. ;

" C ¢usuueckolt TOYKM 3pEHHMA MBICITHME! TPH NpOIEcca, MO-
ryliie NMPMBECTH K IVIOTHOCTHOMY PacCiOEHHI0 3eM/IH H Bbloeie—
HMIO gnpa: nmbq:yanonnbm, cenMMeHTauMOHHEIH (B ToM uMcne H
MEeXaHH3M 30HHOI IVIaBKM) H KOHBEKTHBHbIH, Onnako, nepeble
OBa MexaHM3Ma, PaA3BHBAACh B OYEeHb Bg3KOH cpefe, HEe [O/IKHEI
NPHBOAHTE K O6pA30BaHMI0 PeaKofl rpaHHlbLl MaHTUg-gapo, Kpo-
Me Toro, ampdpysss B I'PABHTALHOHHOM ITONI€ 3e@MIIH HACTONBKO
ME[JIeHHElH mpouecc, YTO HM MPAKTHYeCKH MOXHO NnpeHebpeyb.

- Tax, XapaxTepHoe Bpems ’C’D AbdyIHOHHOT'O PACCNOCHUE MaH-

THH 3eMiu_ 1o MOPSOKY BEMHYMHE! ONpede/IseTCsi OTHOLICHHEM
2 ;

D= 13/D, rne g - xapaxrepubie pasmeps! 3emiH
~ 108 on; - D - xoabdunment aupdysun (Mapkapan, MsacHHKOB,
1972), Ong mawrun D = 10-21 £10-22 cm2/cex (Marmmuxmi,
1865), nostomy Tp = 1030 ner! [axe ecnm mpumste B pac-
HeTe spavenue koappuumenta AuPGYSHH [ MATOBASKHX KHAKO—
creit Dg 2 10~5 cm2/cex, To u B sTOM Ciydae Bpems Auphy-
8HOHHOrO paccnoemus 3emim  Lp X 10'4 ner amaunTensHO
MpeBsoiiner ee poaspact (& 4,5.10° mer).
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