I'eoamunamika 2(11)/2011

VK 550.347.64 : 551.25

B.B. @ypman

AHAJII3 MTPOLOECY TEPMOMEXAHIYHUX KOJIMBAHL
Y JITOC®EPI 3EMJII

Jyxe BakIuBo PO3BHBATH e0AHHAMIYHI Mozieni Gy/1081 3eMJTi, BU3HAYAI0UH BiANOBIIHI PIBHAHHS CTaHy
Ta DIBHAHHA Ul NOTOKY (PparMeHTiB MaHTIl 3 BEIHKOI B'A3KOCTI i HCOZHOPIAHMM DO3MOIIIOM TYCTHHH i
HEJIHIAHOK B3a€MOAi€I0 3 iHmMMH (parmeHTaMH MaHTii Ta nitoctepu. Lle o6rpyHTOBYe BasmMBicTh i
JOUUIBHICTS MEPEXONy A0 Y3aralbHEHOi MOEMi CEPEeAHBOrO i MPOLECiB, WO BH3HAYAIOTH 3AMEKHICTH
reoI3HIHMX | FEOAMHAMIYHAX NIPOLECIB Bill TEPMOIMHAMIYHOrO CTAHY CHCTCMH Ta TEPMOMEXaHIYHUX KOMHBAHD

B jitocdepi 3emi.

Karouosi cioBa: MauTis; TepMoIHHaMigHuIA cTaH; miTocdepa.

IlponiecH  TEIIONPOBIAHOCTI  BIUIMBAlOTH  HA
peolioriyni BracTHBOCTI Nopia y 3emui, Ha ¢a3zosi #
MiHCpaioriyni nepexoau B KOpi Ta MaHTil # Ha
¢isuko-xiMivyHHI CKJIan TUIaHeTH. 3icTaBNeHHS it
OTOTOKHCHHS MPOIECIB, IO BIAOYBaOTHCA yCepeanHi
3emni i MpocTO AK TEIUIOBOI MAIIMHM, Mae MeBHi
obMexeHHS. [HTeHCHBHICTS MIMIrpiBy B Hilt iCTOTHO
nepeBepuiye MNPHPOOHI MOAKIHBOCTI  TEMNOoOMiHY
ycepenuHi piMHH UUIIXOM TeIUIOHPOBiJHOCTI, Y
pe3yabTaTi HOro BMHMKAKOTh KOHBEKIifHI MoTokH. Y
BHNAAKY 3 3eMJCH MpH BiACYTHOCTI mMigirpiBy
PEYOBHHM  3CCPCAMHM, 3AIMINAETECA  PO3MILIAATH
TeI0OOMIHHI  MpolecH, 4K TNPOIEC OCTHTAHHA
wraHeT! 30BHI, Toxi KoHBeKWiHI NOTOKH Moriu 6
BHHHKHYTH  4Yepe3 HepiBHOMIDHICTh  OCTHIAHHs
moBepxHi 3emii. Asie TemIonepenava 3alekHTh Bil
rpajgieHTa TEeMIepaTyp, i OCTHTaHHsA #Hie MIBHAMIC
TaM, fae rpadiedT Oumbme. TobTo BHHHMKaOUM
(He3pO3yMUIO SKHM YHHOM) JIOKATBHWH Gimbimmii
TPaji€eHT TeMIepaTyp Yy OPHPOJHMX  yMOBax
NOBHHHHMMH HEOIMIHHO 3HIKYBATHCH.

TakuM 4YWHOM, [UIs BHHMKHEHHS i pPO3BIKHOCTI
TPajicHTiB MOTPIOHI HadiliHI IuKepena eHeprii.
Buxoaurs, ix norpi6Ho mykaTtd. I He Timekm mus
KOHBEKIIMHMX mnoTokiB. Bomm mnorpibmi i s
FOPH3OHTANBHOTO PYXY JTOCH)EPHUX ILTAT, aKTHYHO
A7 pyXy KOHTHHEHTIB. Jle kepena eHeprii ais mux
pyxiB? CrauioHapHa KOHBeKIls Il KOHTHHEHTAMH,
IS AOCTIIKCHHS SKOI BUKOPHCTOBYIOTH PEONOTidHY
Mofenb creneHesoi pigund [Stein C. et al., 2004],
YTBODHTh BEpPXHiH XOMOZHMH HEPYXOMHIl MCHKOBHI
wap (KOHTHHEHTaNLHY Jjitocdepy). Bei Hagsmi
indopmanidni mani [Anderson D.L., 2002; Courtillot
V. et al, 2003; Ghias Sa.R., 2007], sxi mu Hapasi
MOXXEMO MATH, HEIOCTATHI IS MOBHOTO PO3YMIHHS
OPHPOOH  TEPMOJHHAMIYHMX 1  KOHBEKTHBHHX
npomueciB, Mo BiAGYBAIOTHCS B MAHTIi, Xo4a BOHH €
KIIOUOBHMH TOJIOKCHHAMH 110 TIOACHCHHs 0ararbox
reo(i3HYHUX i T€0NOriYHHX ABHIIL

ToMmy TakuM BaX/IMBHM € TEOPETHUHHWIT aHAIi3
TEPMOAMHAMIYHHX BJIACTHBOCTEH PEYOBHHM BEPXHEOI
MaHTii 3eMJTi, O TIPYHTYETHCA TiIBKH Ha BIPOTiIHO
BIIOMHX CCHCMIYHMX [aHMX, sKi € OCHOBOK IJIs
OTPHMAHHsA 3aJIeKHOCTI TEIUIOBOI'O CTaHy MaHTil Bil
MOXIHMBHX Bapialiff He TUILKH TeMIeparypd, a i
IHITHX TEPMOIWHAMIYHHX XaPAKTEPHCTHK y PI3HHX
TOYKaX MIMOMHHMX CTPYKTYp BEpXHEOI MaHTii Ta
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mitochepn 3emni. Bakmuo, mo wuei amami3
TDYHTYETBCA  TUILKH Ha  BIPOTIAHO  BiZIOMHX
CCHCMIMHHMX NAHMX, AKi i € OCHOBOK 15 OTPHMAaHHS
3aJICKHOCTI TEINIOBOTO CTaHy MaHTil Ta Jitocdepw

3emai  BiI MOKIHBMX Bapiallii  He TibKu
TEMIEPAaTypy, a H IHIIMX TepPMOIMHAMIMHHX
XapakTepHCTHK Yy pPI3HHX TOYKaX  [IHOHHHHX

CTPYKTYp BepxHboi MaHTii 3emni. [lix yac ananizy
CTIiKOCTI  HBOrO WAPY BAapTO  3aCTOCOBYBATH
peosioriyny mMonens Anmpaje. AHAN3 3acBiUYeE, IO
aitocepa Mae KONHBaNbHY HECTIHKICTL 3 mepiogoM
konuBaHe Gmm3bko 200 mum pokis [Loddoch et al.,
2006]. Lli TepMOKOHBEKTHBHI KONHBaHHS miTochepH
posrnsanyTi B npaui [Birger B.I, 1998] sk mexamiam
eBojmonii ocanosux Gacernie. [lepion konHBANBEHIX
PYXiB KOPH TOrO 3K MOpSIKY, WO i mepion
KOHBEKTHBHHX KOJIMBaHb JITOC(EpH, 3HalaeHHl mia
4ac aHII3Y CTIHKOCTI.

AHaJli3 KOHBEKTHBHOI CTIMKOCTI TOPH30OHTAIBHOIO
mapy nepeabayae po3rnan 36ypeHs, 110 TapMOHiHHO
3aNekarth Bill TOPHIOHTAIBHOI KOOpAMHATH, [l
mrapy 3 peonorielo AHIpaae XapakTepHa KOJMBHA
HECTIHKICTh, | 30YpeHHS MOKYTH MaTH BHIVIAA
OiKY4HMX TEPMOKOHBEKTHBHHMX xBuib. JliniitHy
CHIaZkOBY PEONOriMHY MoAedb Jitocdepn ommcye
IHTErpaJIbHE CITiBBiIHOMICHHS
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peonoriunnii mapamerp Arzapazne). s posrasHyToro
PEOJIOriYHOro cepeNoBHIa YHcio Penes
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PiBHsHHA TEIIOBOL KOHBEKIIiT ans
TOPH30OHTANBHOTO Wapy, AKMH MiJirpiBacThCA 3HU3Y
3ammcadi B HaOmokenni Bycinecka. [{ucnepciiine
CHIBBIJHOIIEHHA [a€ 3MOry 3HaliTH MiHiManbHe
KpHTHYHE 3HaveHHs R, wuncma Penes mwis peo-

JorivHoi Moaeni AHIpane
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3a AKOTO HE 3araca€ TiIbKH XBHIA 3 XBHIIBOBHM
auciom k° = k2 i=acroron 0’ =) .

3rifHO0 3  XapaKTCpPHUCTHKAMH  PEOJIOTIYHOTrO
napamerpa A Ta iHmMX ¢Ii3HYHMX MapaMeTpiB
mitocepn, uucno Pemes R, sike XapakTepusye
mitochepy 3emili, BUABISETHCA TOTO X MOPAIKY, HIO i
R,, Omke, nitochepa nepebysae B cCTaHi,
OIM3EKOMY 0 PeKHMY TPaHUTHOI Hectilikocti. Axio
R)R
gacoM, i MNpH BeMMKMX [ PpIBHAHHA TemIoBol
KOHBEKLIT, sIK i TIHIfHE peosIoriuHe CITiBBiIHOMECHH),
yke He MOXHa 3acrocoByBartd. fAkmo x R, <R

TO IOYaTKOBI 30YpCHHS HapOCTalOTh 3

am?

dm?
TO PO3B’SA30K CHCTEMH DIBHAHB
BEIMKHX  MOYAaTKOBHX

TpH HE 3aHANTO
30ypeHHAX  TeMIIEpaTypH
MOBHICTIO  OMHCYye  cBomoUilo  30ypeHs Y
PO3MIAHYTOMY IHapi, SAKHH MOIEIIOE TOBLLY

mitochepy. Po3B’A30K U1 BEPTHKANBLHTO 3CYBY U,
BEPXHBOI MeXi mapy 3a oAT 3HAXO0THMO!
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3ajaua npo TPUBHMIPHWHA po3mozin 30ypeHHs
TeMIiepaTypd B JiTocdepi 3BOAHTBCA O PpO3B’H-
3yBaHHA MBOBHMIpHO! 3amadi. TepMOKOHBEKTHBHI
KOJIMBAHHA CTBOPIOKOTH y miTocepi CHCTEMY KOH-
BEKTHBHHX KoMipok. Haja KkoHOW KOMIpKOIO TIo-
BepxHs TiTochepr onyckaeTses (abo MigHIMAETHCH)

u, =oAT

dopmyioun ocagosi baceiirn, Ockinsky umcno Penes
R,, sKe XapakTepusye nitocdepy, HE NEpeBHIILye
R, T0 hopma Komipok, a oTke i popma Gaceiinis,

BU3HAYEHA [T0YATKOBUMH 30YpPEeHHAMH.

TepMOKOHBEKTHBHI KONMBAHHA (CTOAY XBUII)
MOKHA pO3ITIAZATH fAK MEXaHI3M, 10 3YMOBIIOE
YTBOPEHHs i1 CBOMOLII oOcamoBuX OGacelinip Ha
KOHTHHCHTAJIbHHUX KpaTOHaX.
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AHAJTA3 TPOIECCA TEPMOMEXAHWYECKHX KOJEBAHHI B JINTOC®EPE 3EMJTH
B.B. ®ypman

OueHs Ba)kHO pa3BHBaTh rCOAHHAMHYECCKHE MOACIH CTPOCHHA 3emun, onpenendad COOTBCTCTBYIOIIHC

ypaBHEHHA COCTOAHMS ¥ YPABHEHHA TS MOTOKa (PParMEHTOB MAHTHH C GOJIBIION BA3KOCTBIO M HEOAHOPOIHBIM
pachpefeNcHueM [UIOTHOCTH ¥ HEJMHEHHBIM B3aMMONCHCTBMEM C JPYrHMH (parMeHTAMH MaHTHH H
nuTocdepsl. ITo 06OCHOBLIBAST BAaXHOCTh H LE/NeCO00Pa3HOCTh Nepexoa K 0000MIEHHON MOJIeIH CPENHETo U
NpOLIECCOB,  OMPEACTAIOMHEX  3aBHCHMOCTh  FeOM3MUECKHX M TCONMHAMHYECKHX [MPOLECCOB  OT
TEPMOIMHAMHYCCKOIO COCTOSHHIS CHCTEMBI H TEPMOMCXaHHIECKHX Konebanuii B murocdepe 3emin..

Ki10ueBble cJ10BAa: MaHTHS; TCPMOIHHAMHYECKOE COCTOSHHE: THTOChEpa

THE WAVE THERMOCONVECTIONS PROCESS INTO EARTH’S LITOSPHERE
V. Fourman

The very important to develop geodynamical models of the Earth’s structure defining corresponding state
equations and flow equations for the fragments of mantle with big vis-cosity and inhomogeneous density
distribution and nonlinear interaction with other frag-ments of the mantle and the crust. It is substantiated the
importance and advisability of transition to generalized models of medium and processes which define the
dependence of geophysical and geodynamical processes from thermodynamical parameters of Earth’s crust.

Key words: Earth’s crust, mantle, thermodynamical state.
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