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O TepMOAMHAMUYECKON 3BOAIOIIMU 3€MHOU KOPBI
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I'Y «MHCTUTYT reoxuMuu okpyskatoireii cpepbl HAH Ykpaussl», Kues, YkpanHa
[Moctynuaa 05 aBrycra 2016 T.
IlpegcmaBaeno uarenom pegkorreruu B. 1. Cmapocmenko

Ha ocHoBi TepMOAMHaMIYHOTO aHaAi3y reoAoriuHol 6ypaoBH, PT-yMOB y 3eMHil KOpi Ta CUA, BU-
KAMKAIOUUX Aperd TEKTOHIUHUX MAaTEePUKOBUX Ta OKEaHIYHUX IIAUT, IIPEACTaBAECHI (Pi3MKO-XiMiuHi
3aKOHOMIpHOCTI eBoAtOIIil Teocdep. Lli mepeBa’kHO KOCMIUHI CUAU ITOB'sI3aHi 3 00epTaHHIM 3eMAi
HaBKOAO CBOEI OCi, cMAaMU IIOBepXHeBOI IpaBsiTallil 3eMaeto, CoHIIs Ta AYHH, @ TAKOXK MiXK CycipHIMEI
NAWUTaMU. B eKBaTOpiaAbHUX ITUPOTaX CUAU 0OepTaHHS IIePeBUITYIOTh CUAU TS KiHHS Ha TOBEePXHi
3eMAi i 3MilyIOTh TAUTH A0 eKBaTopa. HaltiGiabI cTitikuil MaTepuK — AQpUKa, IKUM HOB'93aHUN
3 MaKCHUMaAbHUM NpUTATaHHAM A0 COHIIA Y Iepireail eninTruHol opOiT 3eMAi, TOMy Apetd TAUT
1o noBepxHi 3eMAai Hae Bip Adpuku i oo Tuxoro okeaHny. TeKTOHIKa IAUT IepIII 3@ BCe 3aA€KUTH
BiA IAQCTHMYHOCTI IX MAOIIB, AKi B apxel OyAM MarMaTUUYHUMH, a 3 (PaHEepPO30I0 OXOAOAU 3 (op-
MyBaHHSM IAAQCTUUYHUX TaAbK-CEePIEeHTIHITOBUX MIAOIIB, 3aBASKU SIKUM y (pbaHepo301, 0COOAUBO 3
IOpH, aKTUBI3YETHCS MAUTOBUN MOOIAIZM. AO Me>K IIAUT IPUYPOUeHi 3eMAeTPYCH, SIKi CBiAUaTh IPO
OCTaHHIN. PyXAWBI 30HM OCAAKOHAKOIIUYEHHS [IPU €BOAIOLIIT CTalOTh CKAGAYATUMU CUCTEMaMU, SAKi
3HQYHO MEHbIII 3a IAOIIEeI0, 1110 TAKOJK CBIAYUTDL IIPO TeKTOHIKY IANT. OKeaHIYHi IAUTH MalOTh He-
BEAUKY TOBIUHY, aAe 3HAYHUN TeMIIepaTypPHUN I'PAAIEHT, i TOMY B HUX 3 Me30300 Y MAHTIMHOMY
YABTPaba3UTy BUMAABASIIOTHCS 0a3aAbTOBI MarMu, KOHBEKIIiSI SKUX CIIPUSE APDeNdy Ta CIpeAiHry
OKEaHIYHUX IIAUT I10 MarMaTUYHIN MIAOIIBI Ta MATEPUKOBUX IIAUT 110 TAABK-CEPIIE€HTIHITOBIN IIiAOIIBI
BiA cepeArHHO-OKeaHiuHUX pidpTiB. Tak BiAKpUBAIOTbCSA ATAQHTUIHUM Ta [HAIMCHKUIM OKeaH! i 3a-
KpuBaeThbcsl Tuxuit okeaH. Ha Mapci 6yaa B AookeMOPil akTHBHA i MOAIGHA 3eMHiM TeKTOHIKa IIAUT,
SIKU [IePEeBA’KHO PO3MIILIYBAAUCS B €KBATOPIAABHIN 30HI, @ TAKOXK € IIAUTA Ha IIIBAEHHOMY IIOAKOCI,
TIOAIOHO 3eMAi. 3 TEeKTOHIKOIO IIAUT ITOB'sI3@HO OaraTo nNpodAeM 3eMHOI KOPH, MaHTii, KOPUCHUX KOIla-
AUH, riapocdepy, ByAKaHi3My, 3eMAeTpyciB, aTMocdepn, 6iochepn, mareoKAiMaTOAOTIT Ta €KOAOTII.

KarouoBi cAroBa: TEKTOHIKA MATEPUKOBUX Ta OKEAHIYHUX IIAUT, TEPMOAWHAMIKA, 3eMHa KOpa,
MaHTIsl, €BOAIOIliS reocdep, CUAU MOOiAI3MYy, eainTiuHa opbiTa 3eMAi, rpaBiTallis, MAOIIBY IIAUT,
3eMAeTPYyCH, Apel( KOHTUHEHTIB, CKAGAUATI CUCTEMH, CePEeAMHHO-OKeaHiyHi pudTu.

BeepeHMe. TeKTOHUKA IIAUT, T. €. IDEACTaBAE-
HUS 0 Apeticbe AUTOCHEPHBIX TIAUT (€r0 CKOPOCTH,
HallPaBAEHHOCTH, BO3pacTe, IPUYNHAX), ABAIETCS
OAHOM M3 aKTyaAbHENIIINX 33Aa49 HAYK O 3eMAe —
IeOAOTHH, FeO(PU3UKH, TeOXUMUHY, aCTPOPU3UKY,
KAMMATOAOTHY, OMOAOTUM U 9KOAOTHH, TIOCKOAD-
Ky 3aTparuBaeT IIpaKTUYeCKU BCe CTOPOHHI de-
AOBeYeCKUX IIpodAeM, 0COOEHHO B acleKTaxX HUX
IIPOrHO3MPOBaHus. BriepBrie oHa ObIra cHOPMY-
AvpoBaHa A. BereHepoM B EPBBIX AECATUAETHU-
ax XX B. [Berenep, 1984]. Ei1 mocBsIeHO MHOTO
IyOAMKAIIUM, UAeT OypHas HaydHas AUCKYCCHSA
1 BBICKa3bIBaeTCsd MHOT'O Pa3AUYHBIX (DUKCUCT-
CKUX U MOOMAUCTCKUX IHIIOTe3. DTO CBSI3aHO
CO CAOKHOCTBIO 0OCY>KAaeMBIX IIpOOAEM, TaKUX
KaK 3eMAeTPSICeHMS, BYAKAHU3M, HABOAHEHUS,
SHEepreTUKa, €KOAOTUs, OCOOEHHO B aKTHUBHBIX
30HaX OKeaHWYeCKUX IToOepeskui, BHYTPEeHHUX
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MOp4X, OCTpOBax, HanpuMmep B Anonum, Kaau-
dopHUM U Ap.

DUKCUCTHI BLICTYTIAIOT C TO3UITAHM YBOAIOIINN
IIOABMYKHBIX 30H KaK '€OCUHKAMHAAEH, TAe Ipe-
00AapaIOT BepPTUKaAbHBbIE TEeKTOHUYECKHEe ABU-
SKeHHs BO BIIAAMHAX C HaKOIAEHHEM OCaAKOB,
IIOCA€e Yero OIlyCKaHHe AHa BIIAAUH CMEeHSeTCs
TIOAHSTHEM C 0Opa30BaHMEM I'OPHBIX CKAAAUATHIX
cTpyKTyp [['opauenko, 2013]. XoTd IIpu aHaAU-
3€ TaKUX CTPYKTYP B IMOABVMIKHBIX 30HaX BCErpa
HaOAIOAQIOTCS 3HAUYUTEABHBIE TOPU30HTAABHBIE
TEeKTOHHYEeCKUe IlepeMellleHus IIONepeK 3TUX
30H, IIOCKOABKY OOpasyroluecs CMATBIE B
CKAQAUATHIE CTPYKTYPHI OCAAOYHBIE TIOPOABI 3aHU-
MalOT 3HAYNTEABHO MEHBIITYIO IAOIaAb, YeM CaMH
TeOCUHKAMHAABHBEIE TIporubnl. Hampumep, 1o
AAQHHBIM OypeHus KpuBOpOKCKOM CBEPXIAYOOKOM
CKB&’KUHBI, €CAU BEIIIPIMUTEL KPyTO3aAerarolue
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Puc. 1. KpynHble 3eMAeTpsACEHNUs IPUYPOUEHBI K 'PAHULLAM AP YIONIUX TEKTOHUYECKUX IIAUT.

IIAQCTOBBIE TeAd JKeAe3UCTHIX KBAPIIUTOB, CAAH-
11eB, KBapIIUTOB ¥ KAPOOHATHBIX TOAI, TO IIIMPUHA
mporuba UX OTAOKEHUSI AOAKHA ObITH OOABIIIEN
IIPUMEPHO B TPU pa3za. AASI CAOKHOCKAAAUYATHIX
AMIIIEBBIX TOAIL, HanpuMmep Kapnart, mupuHa
MIOABUJKHOTO IIpOrmOa MpU OCAAKOHAKOIAEHUU
AOAKHA OBITH B HECKOABKO pa3 (BO3MOJKHO, B Ae-
CSITKU pa3) OOABIIEHN, YeM NTUPUHA COBPEMEHHBIX
KapnaTrckux rop.
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Puc. 2. KpuBopo>kckasi cBepXraybokasi CKBa)KuHa (TAyOnHa
5432 M) ¢ U30AMHHUSIMH MeTaMOpP(MUUIeCKUX TeMIepaTyp (3a-
KoHueHa B 1995 1.) [KypaoB u ap., 1997].

Kpowme Toro, cyIecTByeT MHOTO A@HHBIX, CBU-
AETEABCTBYIONIUX O NPUHIUIHAABHOU 0OOCHO-
BAHHOCTHU Apelipa TEKTOHUYECKUX IIAUT: IIaAe0-
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Mar"eTu3sM (IIOAOCOBBLIE MaTrHUTHBIE AHOMAAUH Ha
AHE OKeaHOB), KAUMATOAOTHSI, 3eMAETPSICEHUS 110
rpaHUIlaM IIAUT, COBIIAAEHMEe OUepTaHui MaTepu-
KOB, COKpallleH/e IUPUHBI TTOABUKHBIX 30H CO
CMSITBIMU CKAQAYATBIMU OCAAOYHBIMU TOAIAMU
NIPY WX 3aKPBITUM, BBHISBAEHUE COBPEMEHHBIMU
HAOAIOAEHUSIMH CO CITyTHUKOB A€M CTBUTEABHBIX
repeMenieHni MAUT CO CKOPOCTbIO OKOAO 1 cm/
rop, oboraleHre BYAKAaHHUTOB OCTPOBHBIX AYT
uzoronoM Be-10 u Apyrue pAaHHBIE, IIPOTHUBOPE-
yaIue (pUKCU3My.

OAHAKO MHOTO 3aMeYaHUN U K MOOMAUCTAM,
KOTOPBIe U3y4aloT TEKTOHUKY IIAUT AUIIE C BEPX-
Hero maaeo3os (¢ KapOoHa), B TO BpeMs KaK 3eM-
Hasi Kopa oO0pa3oBarach B pokeMOpuu (C apxes
— 3,8 MADA. AeT Ha3aj) U Ba’KHO ITPOCAEAUTH ee
PaHHIOIO 3BOAOIIHIO.

MOOUAUCTEI MaAO YAEASIOT BHUMAHUSA CUAAM,
KOTOpBIE BHI3BIBAIOT ABUJKEHUE IIAUT, @ TAKXKe UX
HAIIPABAEHHOCTH, T. €. He OTCAEXKMBAIOTCS 3a-
KOHOMEPHOCTU TEKTOHUKH TAUT [[MHTOB U Ap.,
2014]. OcTtaeTcs He BBIICHEHHOM KOpeHHas 3a-
KOHOMEPHOCTH U BOIIPOC: II0UeMy ?

TakKe Maro yaAeAdeTcsl BHUMaHUSA ellle OAHON
Ba’KHOM MTPOOAEMEe — ITOAOIIBAM IIAUT C HU3KUM
TpeHueM, 10 KOTOPBIM OHM CKOAB3ST. EcAm peub
MAET O MarMaTU4eCKOW KOHBEKITNHY, TO OHa MaAO-
BEpPOSITHA, OCOOEHHO AAST MOIITHBIX MATEPUKOBBIX
IIAWT, IOCKOABKY BEICOKOE A@BAEHUE IIPEIISTCTRY-
eT 0O0pa30BaHUIO MarMaTU4eCKUX pacraaBoB. K
TOMY JKe C TAyOMHOM YMEHbIIaeTCs COAePIKaHue
ra3oB, OCOOEHHO BOABI, KOTOpPas CIOCOOCTBYeET
[IAGBAEHHUIO, Ha T'AyOUHe IIOAOIIB IIAUT TeMIle-
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paTtypa AAd 3TOro IIpollecca HepOCTaTodHa. B
MaTEepPUKOBBIX IIAUTAX 10 AQHHBIM CBEPXTAYOOKO-
ro OypeHuUsi reoTepMUYeCKIY I'PaAEeHT COCTaBAS-
eT 10—15 rpap/KM, YTO CAUIITKOM MaAO AAST TIAGB-
A€eHH4 Ha O0ABIINX TAyOuHax [Meticon, 1971].

O TepMOAHaAMHUYECKHX YCAOBHUSIX B 3€MHOMN
Kope KOHTHUHEHTOB. CpepHss MOIITHOCTh 3€eMHOM
KOPBI COCTaBASIET Ha MaTepukax oT 35 Ao 60 KM
B MOABVJKHBIX 30HaX, A Bcell 3eMAu — 17 KM.
3eMHas KOopa MaTepUKOB Pa3AeAdeTcsl Ha ABe
NIPUMEPHO paBHBIE 110 MOIITHOCTH YaCTU: TPAHUT-
HYIO U Ta00poupHyio. BepxHssa rpaHuTHaAs 4acTh
3eMHOM KOPBI UMeeT MAOTHOCTD (d) 0KOAO 2,6 T/
CMS, HUKHSIsI rab0pouanas — 3,0 r/ oM, Cpepnmnit
VAEABHBIN BeC 3eMHOU KOpPbI OKOAO 2,8 I‘/CM3, a
o011asi Macca OKOAO 2,2 10* kr. CpeaHsisi BEICOTa
MaTepUKOB Ha) YPOBHEM OKeaHa 875 M, Macca
0OCAAKOB OKOAO 1,7‘-2021 Kr, d=2,65 I‘/CMS. Morr-
HOCTBh OKeaHU4YeCKOM KOpHl 5—10 KM, IpeACTaB-
AeHa TOABKO rabbpoupamu. Macca rupapocdepbl
1,4-1021 kr. Ilaromiapas okeana 3agumaer 70 %
(cpeanss rayouna 3800 m), cymm — 30 %. 3emHas
Kopa YkpauHckoro 1uTa (Y1) ob1eit MoIiiHoC-
ThIO A0 30—50 KM IIpeacTaBAeHa BepxXHel rpaHuT-
HOM KOPOU MOIITHOCTBLIO OKOAO 10—20 KM 1 HUK-
Hel Tab0pPOUAHOM KOPOU MOIITHOCTHIO 20—30 KM.

AaHHBIE O TEPMOAWHAMHYECKHX CBOMNCTBAX
BHEIIIHUX reocdep npeapcTaBAeHB B TaOA. 1. 1o
AAHHBIM CBEPXTAYOOKOTO OypeHus TeMIlepaTyp-
HBIH TPaAeHT B 3eMHOM Kope 10—50 rpap/km
(B cpearem 30 rpap/km), Ha KoHTHHeHTe 10—
15 rpap/km (puc. 2). [Tpu AOKeMOPUNECKOM Me-
TaMop(@u3Me I'PaHYAUTOBOU U aM(PUOOAUTOBOM
danuil TeMIepaTypHBIM TI'PaAUEHT COCTaBASA
30—50 rpaa/kM, TeMIiepaTypa B OCHOBaHUM 3€M-
HoM Kopbl poocturasra 1000—1200 °C nipu BecbMa
HU3KOM A@BAEHUU BOABHI.

daronpHOE paBAEHUE TpU MeTaMopdu3Me, a
Tak’)Ke AaBA€HHEe BOAHOTO rasa (PHzo) OBIAO TIPU-
MEpHO PaBHBIM 00ueMy AaBAeHUIO (Pg.), HO
IIPU BBIIIA@BAEHUU MarMaTH4YeCKHUX PaclAaBOB B
MaTepPUKOBOM Kope (rpaHuToo0paszoBanuu) Py
4acTo 6bIr0 MeHbIIUM P s [Beaesnes, 2008].
3TOM CAy4Yae OoOpa3oBaHHe I'DAaHUTHBIX pacliAa-

BOB (MUTIMATHUTOB) YaCTO OCYIIECTBASIAOCH IIPH
OBHBIIIeHnU TeMIlepaTypsl Ao 800 °C npu PHZO/
P . =0,2+0, 5 (puc. 3, 4).

001
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Puc. 3. PT-puarpaMMa Hadyana IIA@BA€HUS B TPAHUTHOM CUC-
TeM: | — Npu U30BITKE BOABI, 2 — AWHHSI COAUAYCA CyXOTO
apaMearnTa. [TyHKTHPOM IPOBeAEHbI AMHUY HadaAa IIAaBAe-
HUA Ipy PUKCUPOBAHHOM PH20-

BeposTHo, mopoIIBa COBpeMeHHOU MaTepH-
KOBOM 3eMHOI KOpBI CAOJKEHa yAbTpaba3uTaMu
C CEPIEeHTHUHOM U TaABKOM, KOTOPBIe 00Pa3yIoTCs
npu teMnepatypax 6oaee 300—500°C Ha rAyou-
He 30 KM IpU HaAMYUM BOABL [1pu AparupoBaHun
Ha HMC «AxkapeMuk BepHapcKkuii» ¢ TOBEpXHO-
cTu ApaBUMcKO-MHANMNCKOTO M ATAQHTUYECKOTO
CpPeANHHO-OKeaHUUIeCKNUX XpeOTOB OBIAO ITIOAHSATO
MHOTO 00Pa3IlOB CepPIIeHTUHU3UPOBAHHBIX ITIEPU-
AOTHUTOB, YaCTO C TAABKOM M XA0pUTOM [BeneBiieB
u Ap., 1979].

OTH TOPOABI COCTABASIIOT IOAOIIBY 3€MHOM
KOPHBI C HU3KUM TPeHMeM, 10 KOTOPOM TeKTOHM-
YecKHe IIAUTBI MOTYT IlepeMelllaThbCs 10 MaHTUH.
OKkeaHndecKkas Kopa pe3Ko OTAMYaeTCs OT MaTe-
pukroBot. OHa MeHee MoIitHasd (5—10 kM), UMeeT
3HAQUUTEABHBIN TeMIIepaTypPHBIA I'PapAUEeHT (OKO-

Taoaunga.l. TepMuueckue cBolicTBa BHEMIHUX reocgep B AookeMOpun [beaesues, 2012]

TepMuueckue CBOMCTBa 3eMHas Kopa, lazoBopHas armocdepa, OkeaH (Bopa),
reocdep rpaHuT 3,8—2,8 MaH AeT 2,8—1,7 MAH AeT
TemnAOIIpOBOAHOCTD, BT/(M-Tpaa) 2,3 0,1 0,56
-7
TeMIepaTypOIpOBOAHOCTS, mZ/c 1,2.1078 410 1,4-1077
TeMnepaTypHBIY 'PaAVIEHT, 10—100 2 9
rpap/KM
Tennronotok, MBT/m> 60 0,7 1,1
120 T'eopusuueckuti xyprnaar Ne 6, T. 38, 2016
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Puc. 4. PT-kKpuBBle paBHOBECHI: @ — TarbK=(hopcreput+kpapu+H,0, 6 — cepnentun=dopcreput+rarbk+H,O. [TyHKkTHPOM

IpoOBeAEeHbI UBOAMHWN AABACHNSI BOABL.

A0 100 rpap/kM), croskeHa Tab6po-6a3arbTamu, a
ITIOACTHAQETCS YABTPAOA3UTOBOM OKEaHWYECKOU
MaHTHUEN.

OcCHOBHBIE OCOOEHHOCTH  TIeOAOTHMYEeCKUX
CTPYKTYP Ha TEPPUTOPUM YKpauHsbl. ApxelicKkas
rpanuTorpHas kopa Y11 B KpuBopoxbe, Cpepnem
IMpupuenposbe u 3amapHoMm [IpuaszoBbe mIpea-
CTaBA€HA T'PAHUTOUMAQAMU U I‘deHTOI‘HGI:ICElMPI,
KOTOpBIE CEKYTCSI CyOMEPUAMOHAABHBEIMY, peske
CeBepo-3allaAHBIMU U CEeBEPO-BOCTOYHBIMU KPY-
TO3aAeTrarolMU TeAAMU FabOPO-IIEPUAOTUTOB U
ruIep0a3muToOB MOIITHOCTBIO AO HECKOABKUX COTEH
METPOB, @ Tak>Ke TeAaMHU >KeAe3UCTHIX KBapIIUTOB.
OcranbHas (mpeobaaparolas) 9aCTh 36 MHOM KOPHI
CAOYKEeHa apXeVCKUMU ¥ PaHHEeIIPOTEPO30MCKUMU
KpPYTO3aAeraloliuMy IAATrMOIrPaHUTOTHEecaMHt C
OTAEABHBIMHM TeAdaMM OCHOBHBIX Kap60HaTHI>IX
IIOPOA M KBapuouroB. VMMelTCcd HHTPY3UBHBIE
TeAra TO3AHETPOTEPO30UCKUX (2—1,7 MAPA AeT)
rpannToB HoBoykpanHckoro, Kuposorpaackoro
u KopcyHab-HOBOMUPTropoaCKOro MacCUBOB, HHOT-
Aa ¢ MaccuBaMu rabopo. OBpyuckas pudenckas
CTPYKTypa Ha ceBepo-3amaAe IIUuTa CAOKeHa IIpe-
UMYIIEeCTBEHHO KBAPUTAMU U UMeeT CyOLINPOT-
HOe IIpocTHpaHue (puc. d).

C 3amapa u roro-3anapa Y1 oopamageTcsa Kpy-
TO3AAETAIOIUMU  BEHA-HUKHEIaAeO30MCKUMU
— CHAYP-KapOOHOBBIMU OCAAOYHLIMH TOAIIAMH
Boarmao-TTopoabckor (CKUQCKON) CTPYKTYPHI
(momrHOCTBIO 1500 M); € ceBepo-BOCTOKA — CHUH-
KAMHAABHOM CTPYKTYypOU AHETPOBCKO-AOHEIIKOU
BrapuHEL (AAB) € TOAIIIaMU OT A€BOHA AO IOPHI.
Bocrounee u 1oro-socrounee Y11 pacroaaratoT-

TI'eopusuueckutl xypnar Ne 6, T. 38, 2016

Cs IIUPOTHBIE CKAAAUAThle CTPYKTYyphl KaBKasa
C BO3PacToM AeBOH—IOPa, HAABUHYTHIMU Ha ce-
BepHY!0 EBponernickytro mratdopmy. KpeIMm ¢ TOA-
1IIaMu OT IIePMHU AO HeoTeHa, BEPOSITHO, OBIA OTO-
ABUHYT oT Y1II B mepuop 0O0pa3oBaHUs BIIAAVHBL
Yepuoro mopsa. Ha roro-zanmape YKpawHBI Ha-
XOAATCST KapraTbl ¢ MEAOBBIMU (PAUIIEBBIMU U
ITaAeoreH-HeOTeHOBBIMU TOAIIIaMH, 0Opa3yIoiu-
MM CKAQAUaThle CTPYKTYPBI CEeBepO-3alapHOTro
npoctupanys. OHM HAABUHYTHI Ha CEBEPO-BOCTOK
U CMATHI CABUHYTBIME ITAQTPopMaMu. B 3akapma-
The IIPOSIBA€H HEOT€HOBBIN BYAKaHU3M.

[Mpu ABMIKEHMU HAUT NPeoOAaAaIOT CEBEpPO-
BOCTOYHBIE HAlIPaBAEHMUS lTIepeMellleHs] TEKTOHH-
YEeCKUX IIAUT, BO3MOJKHO CBSI3aHHBIE C OTKPBLITHEM
CpeanzeMHOTO 1 HepHOTO MOpeH, a TakKe C Ie-
peMelieHrueM ApaBUUCKOU U [TaHHOHCKOM IAUT
u popmupoBanreM Aabl. CKOpee BCero, IAUTHI
«AOTOHSIIOT» APYT APYra, HEpaBHOMEPHO ABHTa-
sICh B OAHOM HaIlpaBA€HUU (ITPEeUMYIeCTBEHHO
Ha CeBepO-BOCTOK), XOTS BO3MOJKHBLI U ApPyTHE
BEKTOPHBI ABM>KEHHUSI.

OueBHAHA CAOXKHAsI UCTOPUS NepeMelleHUs
TEKTOHUYECKUX IIAUT YKPauHbI B aHepo3oe.

[MoaBM>KHBIE 30HBI OTKPBIBAIOTCSI C HAKOIIAE-
HHEM TOAIT, 0CaAKOB, @ 3aTeM 3aKPBIBAIOTCSI, CMU-
HAas 9TU TOAIIU B CKAGAKU U 00pa3ys ropsl. 3AeCh
AEMCTBYIOT HECKOABKO CHA C Pa3HBIMU HalpaB-
AE€HUAMH, KOTOPBIE TO YCKOPAIOT, TO 3aMEAASIOT
ABV>KEHUST MATE€PUKOBBIX IIAWT.

O cuarax u HanpaBAeHHUSIX (BeKTopax) Apeu-
¢ha TeKTOHMYECKUX NAUT. CHABI, IIepeMellao-
1IMe MAUTEL M HallpaBAEHHBIE BAOAL IIOBEPXHOCTH
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Puc. 5. Teorornueckas KapTa YKPamHCKOTO IIUTa C IPEOOAAAQIONIUMY apXeUCKUMU IIAAruorpaHuTaMu (4epHoe), KOTophle
00pPaMASIIOTCSI MOAOABIMH CKAQAUATBIMU CTPyKTypaMu AAB (c ceBepo-BocToka), Kapnatamu (c 3amapa) u KpeimMoMm (c 1ora)

[ATaacc..., 2001].

TIAQHETHI IBASIOTCS IIPESKAE BCEr0 KOCMUYECKUMU
cuAaMu: 1) CHABIL, BO3HUKAIOIYE IPY BpallleHuu
3eman BOKPYT cBoelt ocu (F|) 1 HanlpaBAeHHEBIE K
3KBATOPY; 2) CUABL IPUTSIKEHUS TOBEPXHOCTHBIX
TIAUT UAM CHUABI TSJKECTHU B 3aBUCUMOCTH OT pa-
anyca 3eman (F,), KOTOpble CMeIaloT IMAUTHL K
moarocy; 3) cuna nputskenns Coanna (F;) npu
oOpallleHU! 3eMAU BOKPYT Hero; 4) cuaa Ipu-
TskeHus AyHsbl (Fy). BOSMOKHEL U ApyTH€ CHABIL
—B3aMMHOTI'0 IPUTSIPKEHUS TEKTOHNYECKUX IIAUT
TIOA BAMSTHHEM 3€MHBIX IIOBEPXHOCTHBIX CHA I'Pa-
sutanuu (Fs). Bce st cuABL MOryT IiepeMeniaTh
TIAUTHI B CTOPOHY OOABIIIEN CUABI, KOHEUHO, IIPU
HAAMUMHU IAACTUYHBIX A€TKO CKOAB3SIINX ITIOAOIIB
TIAUT.

Baaropapsi BpalleHHIO 3eMAW BOKPYT CBO-
ell ocu BCe TeAd Ha ee MOBEPXHOCTH CTPeMSATCS
ABUTAThCA K 3KBaTopy. Ilpm sToM mepeMmele-
HUU TeAd UCIBITHIBAIOT TaK)Ke CUABI Koproanca,
KOTOpBIe CMeIIaloT UX IO IupoTe. Hanmpumep,
TMOAMBIBaeTcsl IIpaBeIf Oeper pek B CeBepHOM
TIOAYIIIAPUU U AeBBIM Oeper B FO>KHOM.
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Cunaa BpallleHHe 3eMAM C 3allapd Ha BOCTOK
OIIpeAEeAsieTcs IO (POPMYyAe: F1=V2/R, rae Vo —
CKOPOCTL BpallleHHUs TOUYKM Ha IOBEPXHOCTHU
3eMAU (Ha 5KBaTOpe OHa MaKCHMMaAbHa W paB-
Ha 463,6 M/c). OKBaTOPUAABHBIN PAAUYC 3eMAU
6378,24 kM. [ToaTOMy Ha 3KBaTOpe 3Ta CHAA CO-
CTaBASIeT 3,37‘-10_2 H, a Ha moAroce paBHa HYAIO
(TabA. 2).

ITo paHHBIM TabA. 2 OT IIOAIOCA AO dKBATOpa
cuna F| yBeanumBaercs oco6eHHO pesko oT Ce-
BEPHOTO TPOMMKAa A0 CPEAHUX HMIMPOT (A0 45°) u
MaKCHUMaAbHA B I0KHBIX IHmpoTax (oT 30 po 0°),
rae F;=0,032+0,0337 H.

Cuna tsokecTr Ha moBepxHocTH 3eMaH (F,) mak-
CcuMaAbHa Ha TIOAIOCe U MUHUMaAbHa Ha 9KBaTOPeE.
Ha moatoce papuyc 3emMAu paBeH 6356,86 kM,
cuna TsRectn: Fy = —G~M3/R2 ==9,9038 H (rae
G=6,67-1 o rPaBUTAIMOHHAS IOCTOSAHHAsA, M3
—Macca 3eMAH, @ R —papuyc). OKBaTOPHAAbHBIN
papmyc 3eMAu paBeH 6378,26 KM, cuAa TS>KeCTH

Ha skBatope F;=9,8372 H.
OAHAKO PAAUYC DAAMIICOMAA BpalleHHs,
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Tao6aunnga 2. Cuasl Ha nosepxHocTu 3eMAn (F) npu ee BpaleHnn BOKPYT OCH AASI PA3HBIX INH-
POT U U3MeHeHHe CUABI TsKecTH (F, ) B 3aBHCHMOCTH OT papnyca 3eMAH Ha IIOAIOCe M Ha DKBaTope
(F; -F;) F;=0,066 H

Hzmenenue
IIupora, |CkopocThmo|  Paamve Cuna PaArve 3eMA CHAa TSDKECTH Ha | CHABI TAK €CTH
rp ’ IITH pOTe M/c [Bpa a(fHIzﬂ | PPAHEHIBL IO aA }}?] KM muaporax, H o nomoca Ao
paa pore, pam ' mmupote Fy, H ' AE, -F-F ekBaTopa, H
F|-AF,
80 58 796 0,0042 6357,2 0,0653 -0,0611
70 125 1724 0,0091 6358,2 0,062 -0,0529
66,23
CeBepHBIi 137 1890 0,010 0,060 -0,050
TPOIUK
60 202 2818 0,0145 6359,7 0,057 -0,042
50 287 3945 0,021 6361,9 0,050 -0,029
45 325 4475 0,024 0,046 -0,022
40 361 4973 0,026 6364,5 0,042 -0,016
30 412 5669 0,03 6367,6 0,033 -0,003
23,67
FOskHBIT 439 6034 0,032 0,028 +0,004
TPONUK
20 446 6133 0,0324 6370,9 0,025 +0,0074
10 458 6300 0,0333 6374,5 0,010 +0,023
0 464 6378 0,0337 6378,26 0 +0,0337

KOTOPBIM SIBASIETCST 3€MAST, U3MEHSIETCS OT ITOAFO-
Ca K 9KBATOPY B 3aBUCHMOCTH OT IIIMPOTHI HEpPaB-
HOMEPHO, HECKOABKO YBEAMYMBASACH IIPU OAWHA-
KOBOM M3MeHEeHUHU ITMPOTHOrO yraa. M3MeHeHnne
paauyca 3eMAHM 3aBUCUT OT CHHYyCa LIMPOTHOI'O
yraa V (ot 90°Ha noaroce Ao 0° Ha 3KBaTope), pa-
AMyCa Ha 3KBaTope (R,) M SKCIEHTPHUCUTeTA (€)
SAAUIICOMAHOTO TeAd 3EeMAU:

R=R /(1+esinV), (1)
rae R-R,
e=(R,—R)/R,=21,38/6378,24=0,003363.

W3 sTolt (DOPMYABI OIPEAEAEHBI PAAUYCHI
Ha pasHbIX WHKPOTax: Rg;=6357,19; R;(,=6358,15;
R4p=6359,72; R5;=06361,85; R,4;=6364,48; R;)=
=6367,57; R,;=6370,91; R|(,=6374,52.

M3menenue cuabl Tsxectu (AF,) oT moaroca
AO DKBATOpa OIPEAEAdIeTCs 1O pa3Hulle MexK-
Ay CUAOW TS>KeCTH Ha HIMPOTe M Ha dKBATOpe:
AF, = F; —F23 . A pasnuna mexpy AF, u cunron
BpaieHusd | IOAOKUTEAbHA BhIlIe IMUPOTEHL 30°,
rae AF, Ooabllle, 4eM CHAQ BpallleHus F| 1 oTpuia-
TeAbHa AAST D9KBATOPUAABHBIX IITUPOT (Civl. TabA. 2).
PacueTnl CBUAETEABCTBYIOT O TOM, UTO B CPEAHUX
U BBICOKMX HIMPOTaX IAUTHI OYAYT ABUTATHCS K
IIOAIOCY, a Io)KHee HMIUPOTH 30° — K 3KBATOPY,

TI'eopusuueckutl xypnar Ne 6, T. 38, 2016

XOT$I BEICOKHUE MaTepPUKOBBIE TAUTHI CMEIatoTCs
K 9KBATOPY y’Ke C MuUpOTEl 40°.

OTHUM MOKHO OOBSICHUTH oOpa3oBaHue Cpe-
AW3EeMHOr0 MoOps, 0o KoTopoMy EBpoma oTae-
AUAQCh OT yCTOWYMBOM AQPHUKH, a TakXKe IO-
AOJKeHMe BBICOKOM MaTepuMKOBOU EBpasuiickon
IIAUTHL, KOTOpas IlepeMeCcTUAACh Ha ceBep, HO He
3aHsaAa CeBepHBIM IOAIOC. MaTepuKoBas IIAUTA
AHTapKTUABI, KOTOpas 3aHsra FOKHBIN MOATOC,
AWIIb He3HAUUTEABHO IOAHUMAAACh Hap, YPOBHEM
OKeaHa, a COBpeMeHHad ee II0OBEepPXHOCTh 00pa3o-
BanAach Oaaropapst AEAHUKY.

Teneps o npurs>keHun 3eMAu COAHIIEM.
Cuna nputsikenns Coanna (F;) onpeapensercs mo
dopmyae: Fy= fG-MC/RZ, rae M, — macca CoaHIla
(2 103 KT), a R— paccrosaue oT 3eMAr A0 COAH-
a. 3eMas obpaiaercs BOKpyr CoaHIa IO op-
OUTe IPOTHUB YaCOBOM CTPEAKH, T. €. C 3allapd Ha
BOCTOK, C CUAOY npuTs>keHnsa CoAHIIa, KOTOpas B
Hadaae ssHBaps 110 FO>KHOMY TPOIIMKY MaKCHMaAb-
Ha: F;=6, 17-1073 H, 10CKOABKY 3eMAS HaXOAUTCSI
B [IEPUTEANU OKOAOCOAHEYHON OPOUTHI, PaBHOM
147,1 mAH KM. B Hauane UioAd aperrii OKOAOCOA-
HeYHOU OpOUTHI 3eMAM cocTaBAgeT 152,1 MAH KM
u npursokeHue 3eMAuM COAHIIEM MUHUMAABHO!
F3=577- 107 H. IMputskenue CoOAHIIA BbI3bIBa-
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eT Ha 3eMAe ITallpUAUBHEBIE CHUABL, CTPEMSIIUEeCs
IepeMecTUTh IIOBEPXHOCTHBIM IIOKPOB U TEKTO-
HUYeCKUe IIAUTEI C BOCTOKA Ha 3allaA,

I'Tpu B3anmuOM BAMstHUM CUA F |, F, u F; mponc-
XOAAT CAOSKHBIE ABMJKEHUS IIAUT II0 [IOBEPXHOC-
TN 3eMAU. B cpeprMHHO-OKeaHWYeCKUX pudrax
ABIDKYIIIEeM CHMAOM, IOAHMMAIOIel 6a3aAbTOBBIE
MarMmsbl, IBASeTCS BpallleHue 3eMAN BOKPYT CBOel
ocu (cuaa Fy), KoTopas HalpaBAeHa CHU3Y BBepX,
a Tak’kKe HU3Kasl IAOTHOCTb U BSI3KOCTb MarMhl.
3aMeTHa 3AeCh TaK)Ke cuAad TpuTskeHus CoAHIa
(F3), 0COOEHHO B IIepUTeAMH.

3HaUUTEeAbHOE MIPUTSIKEHUEe CoaHIleM
MaTEePUKOBBIX IIAUT, B 4acTHOCTH AQpPUKHU, a
TaK>Ke pa3HUIla B BBICOTE COCEACTBYIOIIUX MaTe-
PUKOBOM M OKeaHW4YeCKOMN IAWT MOI'YT BhI3BaTh
paspBUTraHNe KOHTUHEHTOB OAaropapsi KOHBEK-
IIMU MarMbl B CPEAMHHO-OKeaHNYeCKuX pu@Tax.
AeAo B TOM, UTO MeXKAY KPYIHBIMU U TOPUCTHIMU
MaTEePUKOBBIMU IIAUTAMU BCErAd CYIeCTBOBAAU
AOCTATOYHO 'AyOOKHE IIPOAUBEI C OKeaHNYeCKOM!
KOPO1.

[MpuTsrkenne AyHOM TEKTOHUYECKUX IIAUT He-
BEAUKO: F4=3,3-10’5 H. Ota cunra Ha ABa TTOpsSAKa
MeHblIle, ueM cuAa NTpuTskeHnsa CoaHIla, OAU3Ka
K Hel II0 HallpaBAEHUIO.

KpoMme KocMUYeCcKUX CUA Ha Apeld IAUT MO-
I'yT IOBAMATHL B3aMMHBIE IPUTSKeHUs TAUT (Fs)
IO IIOBEPXHOCTH 3eMAU U IIpeKAE BCEro MpUTH-
>KeHre KPYIHOM NAUTHL. XOTS U AASL 9TOTO IIPO-
Iecca Tak>ke He0OOXOAMMO HaAndue TAQCTUYHBIX
IIOAOIIIB TIAMT.

B pannem pokeMOpuu (B apxee) IIAUTHI MOT-
AU A€TKO IepeMellaThcda II0 Marmocdepe IIpu
TeMiepaTrype nopsgaka 800—1000 °C u BeEICOKOM
AaBAeHUM BOABL. OAHAKO C IIO3AHETO AOKeMO-
pus (C HUKHETO IpOTepo30s), KOTAa BCS 3eM-
Hagd Kopa W BepxXHSsS MaHTUS IIPU NOHUKEHUU
TeMIIepaTyphbl U COAEPIKaHMUs BOABI 3aKPUCTaA-
AM30BaAAUCH, TOPU30OHTAABHBIE ABUJKEHUSI IIAUT
CTaAUd HeBO3MOKHEL. [TopoaAb 3eMHOM KOPHI Tak-
>Ke OBIAU Ae(POPMUPOBAHBI CYOBEpPTUKAABHBIMU
MepUAUOHAABHBIMM 30HaMM Pa3AOMOB U IIOABEP-
TAMCH UHTEHCUBHOMY PErMOHAaABHOMY MeTaMop-
dpu3My IpeuMylleCTBeHHO aM(PUOOAUTOBOU U
rpanyauToBoi paruii [BeaeBues, 1975; beaennes,
1982]. TemmnepaTypa 3eMHOM KOPHI IOCTEIIEHHO
cHuKanrachk u nipu 400—600 °C nipu cOOTBETCTBY-
foleM AaBAeHUU BOABI 2—0,5 K6bap MaHTUMHBIE
dopcTepUTOBBIE YALTPAOA3UTHI IIepepaboTaruCh
B IINQCTUYHBIE TaABK-CEPIEHTUHUTOBLIE CAQHITHI
(cm. puc. 4). Takue craHIIbI OBIAU TTOAHSATHI Apa-
TOl C IOBEPXHOCTU CPEANHHO-OKeaHWdeCKUX
ApaBuiicko-UHAUNCKOTO U ATAAHTUUYECKOTO
xpebToB [BeaeBneB u aAp., 1979, 1985].
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MO>XHO TIPOCAEAUTDH, HAIIPUMeEp, 3a U3MeHe-
HUEM TeMIIEPaTypPhl IPU OXAAKAECHUU TTOAOIIBHI
3eMHOM KOphI OT 800 °C nmpu hpopMUPOBaHUU ap-
XenCcKOM mAaruorpanuTHoM Kopsl Ao 400 °C, Ko-
TOpasi IPUMEPHO COOTBETCTBYET 0OPa30BaHMIO ee
CEepIIeHTUHUTOBOU TTOAOIIBEI, KOTAQ HavyaAa pac-
napaThbest [lanrest B KapOOHe, IO KPUTUIECKOMY
YPaBHEHUIO OCTBIBAHUS HarpeToro Teaa: 7=T, O-e’k’ ,
nnd In7 —InT=kt, rae T, — HavarbHAsd TeMIIePaTypa
(1000 °C uam 1273 K), T— KOHeUHas TeMIepaTy-
pa (400°C uau 673 K), t — IPOAOAKUTEABHOCTD
octeiBaHUud OT 3,8 A0 0,3 MAH AeT, k — KoHCTaHTa
CKOPOCTHU OCThIBaHMs, paBHas 0,28 (puc. 6).

800

600

400

200

33 A0 25 20 1,5
I, MApA AeT

L3 10 05 0

Puc. 6. ll3MeHeHue TeMnepaTyphl IOAOILIBBL 3€MHOU KOPBI
OT AOKeMOpus.

Ha aAokeMOpuMcKUX IIWTaX W3BECTHHI ap-
XEeUCKHe MEepUAMOHAABHBEIE M KPYTO3aAeraro-
II¥e MHTPY3UM YABTPAOA3UTOB M JKEAE3UCTO-
KPEMHUCTBIX II0POA, KOTopble Ha Y11 pacmoao-
>xeHbl B KpuBopoxbee, Cpeprem [TpuaHenposse u
3arrapaoM [IpraszoBbe U PUKCUPYIOT TAYOUHHEBIE
PA3AOMBI B 3eMHOU KOpe U MaHThu. OHU YXOAAT
Ha OOABIINE TANYOUHBI U CBUAETEABCTBYIOT O AO-
BOABHO OBICTPOM apXeWCKOM (hOpMUPOBAHUU
IIEPBUYHON 3€MHOM KOPHI.

Cuna npursaxenus CoaHIla B apekabpe B
nepureanu op6muter (147,1 MAH KM) COCTaBAS-
erT F3:6,17-1O*3 H, a B Hauane uioHa B aerun
(152,1 MAH KM) YMEHBIIIAeTCsI AO 3, 77 102 H. Pas-
Hura cocrasasier 4-10* H uau okoro 7 % stux
cua (puc. 7).

Ot Adpuku (Kak caMo¥ yCTOMYMBOM Ilepu-
reAeBOM MaTEePUKOBOU MAUTHI) IepPeMeNaloTCs
APYTHe MaTEPUKOBBIE IIAUTHL: AMEepHKa — Ha 3a-
ap C OTKpBITHEM ATAQHTUYECKOTO OKeaHa I10
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AAST BeCHEI M oceHr — 149,6 mAH KM, V=29,85 kM/c.

CpepnHHO-ATAGHTUYECKOMY PUMTY, @ BOCTOU-
Hee Adpuku 1o Apasuricko-MHAUNCKOMY PUPTY
packpeIBaeTcs MHAMNCKUN OKeaH yKe IIpu 00-
111eM ABUKEHUU IIAUT Ha BOCTOK (puc. 8).
Nmenno AdprKa HaXOAUTCS B IMOAOKEHUU
MaKCUMaABHO HpuTdaruBaromjerica K COAHIY
ycrouunBor nauTel. OHa (ToyHee nycTeHA Ka-

Am

CeHTAODE //

Puc. 7. O6pamenue 3eman BOKPyr CoaHIa. OKcueHTpucurer opobutsr e=0,0167,
€=2,5 MAH KM, adennii B MIOAe coCTaBAsieT 152,1 Man kM, V,=29,6 KM/C, TIEPUTEAU B STH-
Bape — ¢=1471 man kM, V,=30,1 ®M/c. OCh BpalleHUsT IAAUTITHIECKON 3eMHOM OPOUTHI

Aaxapu Ha FOkHOM Tpomu-
Ke) HauboAee NPUOAUIKEHaA
K COAHITy B Hauane sSHBapS
Ha paccrogHue 147,1 MAH KM
\ M C HaubOABIIENH CHUAOU
Aexabpr C N nputsaruBaercs  COAHIEM
77 (F3=6,17-10° H).

/ B OCHOBHOM 3TH CHABI
4 AEUCTBYIOT B MEPUAVOHAND-
HOM HaIIpaBAEHUU K DKBa-

TOpy, cobupast mAuTHL. [lo-
3TOMY B 30HE 3KBATOpa CO-
CpeAOTauMBaAaCh IPErMY-
IIeCcTBeHHAasI Macca 3eMHOU
KOpHI, a Takxxe [laHres, 1o
Berenepy. OTo mpoucxopu-
AO B apxee II0 Marmocde-
pe. 3areMm Marmocdepa 3aKpUCTAaAAM30BaAach,
MOSIBUAACH IepBasi CyIlla, a Ha4aAuCh ApenQbl
OTAEABHBIX MaTEpPUKOBBIX IIAUT y’Ke B (QaHe-
po30oe B CBsi3U C POPMUPOBAHUEM MAACTUYHBIX
CEPIEeHTUHUTOBBIX TOAOIIB TEKTOHNYECKUX IAUT.
OcTaHOBUMCS HECKOABKO MOAPOOHee Ha 00-
pPa3soBaHUM CPEAMHHO-OKEaHUYEeCKUX XpeOTOB

\

Agc

==

(++++++[H++H+++4[++ 4+

_ @2 «as]s

vvvk

LI

AWAYAYAYAYAYA

PO mon

Puc. 8. INpunnunuasbHas cxemMa Aperida AnTocepHBIX IAUT IPU PACKPBITUU ATAGHTUYECKOTo 1 MHAMICKOTO OKeaHOB: | —
Me3030M — ropa, MeA (Bo3pacT 135—150 MaH AeT); Il — Havyano KaliHO30s1 (65 MAH AeT), B— COBPEMEHHOCTh; | — OKeaH Hap
OKeaHN4eCKOM NAUTOH; 2 — rab0po-0a3arbToBasdg OKeaHU4YecKasd NAUTa; Il — rpaHuTHaA 4aCTh MaTePUKOBOM IAUTHI; 4 — rad-
OpoBasg 4aCTh MaTEPUKOBOM KOPHI; 5 — MarMaTuuyeckas 0a3aAbTOHMAHAS IOAOIIBA OKEAaHNUYECKON IAUTHI; 6 — OKeaHMYecKas
YABTpaba3uTOBAs MAHTUS; 7 — MaTEePUKOBasA IEPUAOTUTOBAS MAaHTHS; § — CPeANHHO-OKeaHUUeCKUU xpedeT; 9 — pa3pBUTaHUE
OKeaHNYeCKUX IIAUT II0 CPEAUHHO-OKeaHU4eCKOMY PUMTY; 10 — TarbK-CEPIEeHTUHUTOBASA OAOIIBA MATEPUKOBBIX IAUT; 11—
HaIpaBAeHUeE (BEKTOP) ABVJKEHUS IIAUT. MaTepuKOBLIe IAUTEL AM — AMepuka, Ad — Adpuka, ABC — ABCTparusi. MesRay
Adpukoit 1 AMepuKon — ATAGHTUYECKUN OKeaH, a MeXXAy Adpukoit 1 ABcTparueil — VIHAUMCKUN.
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U CIIpeAVHTe OKeaHWYeCKOM KOphl. B mesosoe
(B 10pe U MeAy) HavyanaCh WHTEHCUBHAS TEKTO-
HUMKa MAUT C pacraaoMm [ladrewn, co cipepAnHTOM
KPYITHBIX MaTEepPUKOBBIX IAUT U PACKPBITHEM
HOBBIX OKEaHOB — ATAaHTHYECKOTO u MHaAWM-
CKOTO. DTOT TIPOIEecc CBSI3BIBAIOT C 0Opa3oBa-
HUEeM CpPeAUMHHO-OKeaHW4YeCcKux XxpeOToB, 006-
pamastomux Adpurky — ATAaHTHYECKOTO (C
3anapa) u ApaBuiicko-MHAUMCKOTO (C BOCTOKA).
OTu XpeOThl MPEACTaBASIIOT COOOM CPEeAUMHHO-
OKeaHWYeCKHe pU(PTOBbIE AOAMHBI, B 00€ CTOPOHBI
OT KOTOPHIX Pa3ABUTaETCsI OKeaHWYecKast Kopa u
MaTepPUKOBBIE IAUTHI YAQASIIOTCS OAHA OT APYTOH,
packphIBas oKeaHbl. B ATaaHTHKe ApUKa YAAAS-
eTCsI OT CPEAMHHOTO XpebTa Ha BOCTOK, a FO>kHas
AmeprKa — Ha 3alap, Takyke ABuraercst EBporra
ot CeBepHoli Amepuku (cMm. puc. 8). B Muauii-
CKOM OKeaHe AdpuKa yprardeTcs: oT ApaBUNCKO-
NupniicKOoro CpepArMHHO-OKeaHWYecKoro xpeo-
Ta Ha 3amap, a ABCTpaaus Ha BOCTOK. OpHAKO
Adpruka HEe MOKET OAHOBPEMEHHO YAAASITBCS
oT CpepuHHO-ATAGQHTUYECKOIO XpebTa Ha BOC-
TOK U OT ApaBUNUCKO-MHAMICKOTO CpEeAuHHO-
OKeaHMYeCcKoro xpeOTa Ha 3araa. B aTom caydae
OHa OBl ITPEBPATUAACH B BELICOKOTOPHYIO CUCTEMY,
HO 3TOTO HE TTPOUCXOAUT.

Buapumo, paspBUT (MAM CIPEAUMHT) MEXXKAY
AmMepukolt u ApuKoi HavyaACsi B Me3030€ TI0
30HE pa3AOMa MEeXKAY HUMH H3-3a ABUIKEHUS
AMepuKaHCKOMN MaTepPUKOBOU IIAUTHI Ha BOCTOK
OT yCcTONYUBOM A(QPUKaHCKOM NAUTHL, a ABCTpa-
AWM Ha BOCTOK ITOA AEVICTBUEM CHUABI TPUTSIKEHUST
CoaHIIa TIPW €T0 ABUJKEHUH II0 DAAUNTHYECKOU
opouTe OT nepureamns: K adeanto (cm. puc. 8). B
9TOT Pa3AOM M3 MaHTUU UHTPYAUPOBana Ga3anb-
TOBasl MarMa, ¥ IpU Pa3ABUKEHUM TIAUT MEXAY
MaTepPUKOBLIMU IIAUTAMM CTaAd 0OPa30BBIBATHCS
OKeaHWYecKas AnTa. [ToHATHO, YTO MaTepUKOBBIE
IAUTHI UMeAU OOABIITYIO MOITHOCTE (OKOAO 30 KM)
Y IOAHVMMAaAMCH Hap YPOBHEM OKeaHa IIPUMeEPHO
Ha 1—2 KM, a BHOBb 00pa30oBaHHasi OKeaHu4ec-
Kasl IMAWTa TOTPYy3HAAcCh IIOA YPOBHEM OKeaHa
Ha 2—4 KM, ee MOITHOCTb He IpeBkbIasa 10 k.
OTO 03HAyYaeT, 9TO OKeaHWYecKash Kopa MeKAY
MaTepPUKOBLIMU ITAUTAMU OAMIKE K IIEHTPY 3eM-
AY, @ MaTEepPUKOBast Kopa paarbliie. CAepoBaTEAb-
HO, 3eMHOM PaAUyC AAS OKeaHUYEeCKOUM KOPHI U B
CPEAVHHO-OKeaHUYeCcKOM pu@Te MEHBIIE, a CUA]
TsKecTH (AF,), KoTopast OOAbIIe, YeM y MaTepu-
KOBOU KOPEL, & TakKe cuAa F| Bpamenus 3eMAn
(cM. TabA. 2) OyAyT CHOCOOCTBOBATH ITOAHSITUIO
0a3arbTOBOM MarMbl B CPEAMHHO-OKEaHUYeCKOM
pudTe, pPaCHIMPEHUI0 OKeaHWYeCKOW KOPBI U
pPa3ABUTY MaTEPUKOBBIX NMAUT. [Ipu 3TOM OKea-
HUYECKUe MAUTHI OYAYT ABUTATBLCS IO MarMe, a
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MaTepUKOBEIE — II0 CEPIIEHTUHOBOM MTOAOTIIBE. Bo
BHOBBH 00pa30BaHHOM OKeaHNYeCKOMN Kope MeK-
AY Pa3ABUTAIONIMMUCS MaTEePUKOBBIMU IIAUTaMH
ObIA 3HQUUTEABHBIM TeMIlepaTypHBIN I'DaAUuEHT
(oxoao 100 rpap/KM) U TOTOMY TeMIlepaTypa Ha
ux mopotiBe pocturaa 1000—1200 °C. Tpu Ta-
KOM TeMIlepaType U3 MaHTUUHOTO yAbTpabasuTra
BBINIAGBASIETCS TAYOMHHAs Oa3aAbToOBasi Marma,
KOHBEKIINS KOTOPOM CIIOCOOCTBYET Aperdy oKe-
QHWYECKUX IIAUT IT0 MarMaTUueCcKOU ITOAOIIBe. A
MaTepUKOBbBIE IMAUTHI ABUTAAUCH He IO MarMe, a
10 TAQCTUYHOMY CEepPIIeHTHHU3UPOBAaHHOMY MaH-
TUUHOMY YABTPaOa3UTy IIOAOIIBHI.

CaM CpepAuHHO-OKeaHMYeCKUU XxXpebeT HUAU
pudT obpazoBascd Hap TAYOMHHBIM Pa3AOMOM,
110 KOTOPOMY CHM3Y KOHBEKTHPOBaAa Ga3arbTo-
Basi MarMa Ipu pa3ABUTe MaTEPUKOBBIX IIAUT, W
BCe BpeMsi, BUAUMO, CMEIaACs 3a ABVIKYIIIENCs
MaTepUuKOBOU MAUTOM (AMepruKaHCKOMW B ATAaH-
THKe AU MHAUMCKO-ABCTpaAunickou B MHAUT-
CKOM OKeaHe) B TOM ’Ke HallpaBAEHHWU 110 30HaM
TpPaHC(OPMHBIX TTOTIEPEYHBIX PA3AOMOB.

Tak aABUW>KeTcsi AMEPUKaHCKUM KOHTWHEHT,
HAABUTAsICh Ha OKEaHWYECKYIO IIAUTY THUX0To OKe-
aHa, a TuxookeaHWUYecKasi IAUTA TOAABUTAETCS
nop, EBpasuiickyto MaTepuKOBYIO IAUTY. Y 3eMAR
K 9KBaATOPY MEJKAY 9KBaTOPUAAbBHBIMU TPOIIUKA-
Mu mpuypoumBaeTcs 35—40 %, B CEBEpHBIX CPeA-
HUX IMUPOTaX MeXAY Tpornukamu — 30 %, TaoIa-
AV TIAUT B BBICOKMX CEBEPHBIX MmupoTax — 12 %
(a0 80°), B FOJKHBIX BBICOKMX mupoTax — 10 %,
Ha IO>xHOM moatoce — 8 %. IMpuuem Ha FORHOM
TIOAIOCE PACIIOAATaeTCss MAaTEPUKOBAs TIAMTA, a Ha
CeBepHOM — OKeaH.

[To rpaHuIlaM TAUT PETrUCTPUPYIOTCS 3€M-
AETPSICEHUSI W BYAKAHUYECKast AESITeABHOCTD.
B TO ke BpeMsi Ha MPOTHUBOIIOAOKHOM CTOPOHE
IIAQHETHI Ha ceBepo-3amnaae Tuxoro okeaHa B pa-
one 'aBaMickux ocTpoBoB U CeBepo-3anapHon
KOTAOBUWHBI PACIIOAAraeTcs OOAACTb BAWSHUS
adeaust OpOUTHI 3eMAM C MUHUMAABHBIM TTPUTSI-
>xeHreM K COAHITY ¥ C HaUMEeHBIIIel YCTOMUYNBOC-
TBIO Ha TTOBEPXHOCTU 3EMAH.

OTCropa BEIBOA: IAUTHI MOAOAOM 3aKPUCTAAAN-
30BaBIIIENCs ellle B paHHeM AOKeMOpHUH 3eMHOMN
KOpBI, IepeMelnasch 10 MarMaTui4eCcKoMy OCHO-
BaHWIO MaHTUH, COCPEAOTOYMANCEH B PAHHEM AO-
KeMOpUH IPEenMYIIIEeCTBEHHO B CPDEAHUX IITUPOTaX
U 5KBATOPHUAABHOU 30HE B BUAE OAHOM KPYITHOU
MaTepUKOBOM NAWTEI [lauren. VI aumib B daHe-
pPO30e HauvaACsi aKTUBHBIM MOOUAU3M «pa3bera-
HUE» OTAEABHBIX TEKTOHUYECKUX IIAUT, KOTOPBIT
IIPUBEA K COBPEMEHHOMY PAaCIIOAOKEHUIO ITUX
nanT. OHU U B HACTOSIIIIEEe BpeMsI ITPOAOASKAIOT
CBOM Apetid.
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O TEPMOAMHAMUYECKOH SBOAIOLIMH 3EMHOM KOPBI i TEKTOHUKU ITAUT

Taxo>ke MOKHO TPOCAEAUTH Aped MHAUMCKOM
IIAUTHI OT ITaAeOIleHa A0 COBPEMEHHOCTH ITOA BAU-
SHHUEM CUABI IPUTIKEHUSI KPYIHON A3UaTCKOMN
nAuThel. B mareonene 60 MAH AeT Hazap Muani-
CcKasl MAMTa ObIAa Ha SKBATOpEe Ha PaCCTOSHUU
npuMmepHo 3000 KM OT HaACTOSIIETro TMOAOKEHUN
Nuaun va 20° c.a1. (puc. 9—11). Cuaa BpaliieHus
3emau F| Ha skBaTope cocrasaser 0,0337 H, a na
20° c.m1. — 0,0324 H. I[ToaToMy AASL TOTO YTOOBI
nmepeMecTuTh VIHAWMIO Ha ceBep K A3MATCKOU
IIAUTe, HeOOXOAMMO u3MeHeHue F| Goabllle yeM
Ha 0,0013 H. Ecau npunaTs Maccy MHAUTICKONU
MIAUTHI paBHOM 3-10% KI, a mMaccy A3smaTcKou
nantsl — 102! kr, TO cuaa npuTsReHus VHanW-
cKoM AuTEL K Azuarckon (Fs) cocraBur 6,67 101,
10%! KI‘/(3'106 M)2=0,0074 H. OTa npubAu>xkeHHas
BeAWUYMHa B 5,7 pa3 OOAbIITe HEOOXOAUMOM CUABI
MM TIepeMelreHust VIHAUMCKOM IIAUTHL Ha CeBep
K Azun. [Mo-Bupmmomy, u3-3a aroro Muanmickas
IIAWTa TPOAOAKAET AABUTDH Ha A3MATCKYIO IIAUTY
c oOpazoBanueM ['mmararickux rop. C ropbl TOAO-
1rBa THAMMCKOU MAUTHI OCThIAA C OOpa3oBaHUEM
CepIIeHTUHUTOBOM MAHTHUU, YTO ITO3BOAMAO Ha-
JaTh Aperid 3TOU NAUTHI. BEeKTOphl TEKTOHUYEC-
KUX IIAUT IOKa3aHbl Ha puc. 9.
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Puc. 9. HanpaBaeHus apelicha COBpeMeHHBIX TEKTOHUYECKUX IIAUT.

O reoAoro-TepMOAMHaAMHYECKON 3BOAIOINU
reocpep U TEKTOHHMYECKHUX NAUT. PaccMoTpum
TreOAOTHYEeCKYIO0 HCTOPHUIO M TepMOAWHaMU4Yec-
KYIO 3BOAIOIUIO Teocep M TEeKTOHUKU HAUT C
AOKeMOpHs C yBeAndeHHe MaTEPUKOBBIX IIAUT
IO TAOIIAAM U BBICOTe, PT-yCAOBUSI TE€OXUMU-
YeCcKUX IIPOITeCCOB Hpu Aperde AuTochepHbBIX
IIAUT, ByAKaHU3Me, MarMaTu4eCcKylo KOHBEKIUIO
B IIAUTaX, oOpa3oBaHMe aaMa3oB U Ap. ODTU BO-
IIPOCHI BKAIOYAIOT B Ce0s TakyKe reHe3UC U TepMo-
AMHaMUUYeCKYIO 3BOAIOIINIO BHEIITHUX reocdep, B
TOM YHCA€ 3BOAIOINIO FPAHUTHOU 3€MHOM KOPHI,
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MeTaMOp(du3M, MarMaTu3M, MeTacoMaTo3 U py-
AOOOpa3oBaHMe, a TakykKe MPOIeCcChl B BepxXHeU
MaHTHUHU ITPU AUKBAITMOHHO-MarMaTUueCcKoM reHe-
3UCe JKeAe3UCTHIX KBAPIIUTOB B CPEAHEN MaHTUH,
reHe3uc ruppocdepsl, aTMocdepbl, CBOOOAHOTO
KHCAOPOAQ, Omocdepsbl, MTareOKAMMATOAOTHIO,
SKOAOTHIO U T. A.
TeKTOHUKA IIAUT T€OAOTHYECKUMU U Teou-
3UYECKUMU METOAAMH PacCMaTpPUBAAACh AUIIH
CO cpepHero maneo3osi (¢ KapOoHa WAU IOPHI).
Yke Toraa Marepuk [laHresi, KOTOPBINA 3aTeM
paciaAcs Ha MHOYKECTBO MaTEPUKOB U IIAUT, OBIA
1meAbHBIM. OAHAKO IIepBasi IAATHOTPaHUTOUAHAS
KOpa II0 BCeH MAaHeTe 3aKPUCTAAAN30BaAACh U3
IIEPBUYHONM KOPOBOM Marmbl eIe B HUKHEM ap-
xee 3,5—3,0 MApA AeT Hazap,. 3aTeM OHa OCTHIAQG,
B HUJKHEM IIPOTEePO030€e MOSTBUACSI KUCABIM OKeaH
¥ IIepBUYHAsI KOpa pacTpecKanach 1 OblAa UHTPY-
AMPOBaHa 10 30HaM Pa3AOMOB YALTPAOCHOBHOM
BepXHEeMaHTUWHOMU MarMoy, a 3aTeM U JKeAe3UCTO-
KBapIIUTOBOU CpepAHEeMaHTUWHOM MarMom, 4To OT-
YeTAUBO MPOSIBUAOCH B A0KeMOpum KpuBbacca
u [lpupHenpoBbsi. B Ao0KeMOpUU ITPOUCXOAUAA
CAOJKHAsST SBOAIOIIMS TTEPBUYHON KOPHI: ee CiKa-
THe, MeTaMopP(u3M, ApoOAeHNEe KOPHI U IlepeMe-
IIeHrue OTAEALHBIX ITAMT.
BuapuMO, TEKTOHUYECKHE
TIAMTHI B apXee 3aHUMaAu
OOABIITYIO IAOIIaAL, OBIAT
Ooree TIOABMIXKHBIMH U
00beAMHUANCEL B IlaH-
rero. B pudee conrenrnie
BOABI OKeaHa HeUTpaAu-

/ 30BAAUCH C HOSIBACHHEM
IIepBOU CYIIH, IEPBHIX
OCAAOUYHBIX  TIOPOA U
abMoTeHHOTO CBOOOAHO-
ro xkumcaopopa [Benes-
ueB, 2011]. M Aumb c
IOPBI HAYaAOCh aKTUBHOE
BBIAGAEGHHE OTAEABHBIX
AUT U3 [OHABaHBI (CM.
puc.10, 11).

DBoAwOLUs reoc)ep B paHHEM AOKeMOpHUMU.
IMTerporpadam u reororaM-A0KeMOpPUCTaM XOPO-
III0 M3BECTHO, YTO B HAYAABHBLIA AOT€OAOTHYEeC-
KUY KaTapxenckui atamn (4,5—3,8 MApPA AeT Ha3aa,)
3eMAsT He CoAepsKana TBEPABIX ITOPOA U ObIAa B
pacmAaaBAeHHOM cocTossHUU [AMOapIiiyMsH, 1972;
BcexcrsaTckuti, 1972; Beaeniies u Ap., 2000, 2007,
Benernes, 2008, 2012]. O6 3TOM CBUAETEABCTBYIOT
SBTEKTUUYECKUN MUHEPAABHBIM COCTaB KPUCTAA-
AMYECKHX ITOPOA 3€MHOM KOPBI 1 MAHTUH, @ TAKIKe
OTCYTCTBUME AQTUPOBOK KaTapXenckoro srarna. Ha-
npuMep, Kopa OBICTPO OCTBIBIIEN AYHBI COCTO-
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Puc. 10. OBoAronus Apetidha MaTEPUKOBBIX TEKTOHUUECKUX MAUT: | — 360 MAH AeT Ha3aa (KapOoH), 2— 180 MAH AeT Ha3ap (topa),
3 — 120 mAH AeT Hazap (Mea), 4 — 60 MAH AeT Ha3ap, (TareolleH 1 coBpeMeHHOCTh); [World..., 2000].

\. I'aybokoBoaHLIe KeroGa \, Pudrossie 30HLI r

+== HanpaBAeHHE ABHMKEHHS MaTe| ", 3ousl Tpancdop X paiAOMoB

Puc. 11. Apeiicd matepukos (mo P. Autity u U. Xoapeny, 1972): a — 180 mAH AeT Ha3ap (opa), 6 — 135 MAH AeT Hasap, (Men),
B — 65 MAH AeT Ha3aa (MareolleH), I' — COBPEeMeHHOe PacloAOKeHNe MaTePUKOB.

WT U3 MarMaTUYeCKUX aHOPTO3UTOB BO3PACTOM  TPa TSIKECTH AYHBI K 3eMA€ U3-3a TPUTSIKEHUS K
4,4—4,0 MApA AeT [Meticon, 1971; Taakun, 1978].  mocaepnent [Taakun, 1978], 4TO GBIAO BO3MOKHO
O MarMaTH4YeCKOM COCTOSTHUM HEAD AYHBI M 3eM-  AHWIIIb IIPYU PACIIAABAEHHOM COCTOSTHUU HEAD AYHEI
AM B KaTapxee TakyKe MOJKHO CYAUTh 10 ckaTuio M OAaropapst 4eMy K 3eMAe Bceraa obpaieHa
TeA OTUX IIAAGHET C IOAFOCOB U [I0 CMEI[EHUIO IleH-  TOABKO OAHA CTOPOHA AYHEL
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Hanbonaee 060CHOBaHHOM SIBASIETCSI KOCMOTE€H-
Hag runoresa B. A. Ambapuymana, C. K. Becexc-
BATCKOTO U ApyTux [AmOapiymsaH, 1972; Bcexc-
BATCKUY, 1972] 06 oOpaszoBanuu COAHEUHOU
CHCTEMBI B pe3yAbTaTe B3pbIBa 3BE3AHBIX CH-
CTeM B IIeHTpe raraKTUKU 4,5 MAPA AeT Hasap,
BCAEACTBHE Yero Bce Tearda COAHEYHOM CHUCTEMBI
ITepBOHAYAABHO COCTOSIAY 13 3BE3AHOM MAaTEPUH.
TsoreAble 9AeMeHTBl 00pa3yIoTCsI TOABKO B 3Be3-
AaX IIPU PEaKIIUsIX IAEPHOTO CUHTE3a B YCAOBUSIX
BecbMa BBICOKUX PT-TTapaMeTpoB C BEIAGAEHUEM
orpomMHOM 3Hepruu. [ToaTomMmy oHM BecbMa yCTOM-
YUBBI U UMEIOT OOABIIIVE SJHEPIUU CBSI3H, TPUYEeM
MUHUMaAbLHOU 3Hepruem CBs3u 00AapAaeT BOAO-
POA KaK MCXOAHBIM MaTepuai SAePHOTO CUHTE3a,
a MaKCHUMaAbHas DHEPTUSI CBSI3M Yy KHUCAOPOAQ,
CUAUITUS, MaTHUSI M OCOOEHHO Y JKeAe3a [D0epT,
1963; Meticon, 1971; Ambapnymas, 1972; Becexc-
BaTckui, 1972; IToaunr, 1974; Boutkesuu, 1979;
BeaeBneB u Ap., 2000]. OTu TAKeAble IA€MEHThI
MOTAM TaKyKe 00pa30BaThCs U3 3BE3AHON MaTEPUU
TIAQHET IIPU IACPHOM CUHTe3€e Ha HaYaAbHBIX JTa-
IMaX UX 3BOAIOIIMY KaK PeakIivs Ha OXAaXKAEHUe
IIEPBUYHON 3BE3AHOU IMAA3MBI 3TUX MAAHET C BhI-
AEAeHWEeM AOTIOAHUTEABHOU 3HepTuu [BcexcBsaT-
ckui, 1972]. OBoAOLNS Ka’KAOI'O KOCMHUYECKOI'O
TeAd TPEKAE BCETO OMPEAEASITCS ero MCXOAHOU
MacCcou M3 3BE3AHOM MaTepuu.

BUTAIIMOHHOM dHEPTUU. [ [pUOAUKEHHBIN pacueT
9TOM T'PABUTAIIMOHHON 3HEPruu (ErpaB=3/5GM2/
R=(3—4)1 0% Ax B apxee, rae G — rpaBuUTaIuOH-
Has mocTtosiHHast, M 1 R — Macca u papuyc 3eMAn
[AoOpenos, 1980]) ocHOBaH Ha TOM, YTO IIPU KPU-
CTaAAM3aIU MarMocdep ux o0beM YMEHbIIIaACs
B cpepHeM Ha 2 %, a papAuycC 3eMAU — IIPUMEPHO
Ha 60—100 kM. CymMMapHas BEIAeA€HHas 3eMAel
SHeprusi B apxee cocraBuAa okoro 103" Ak uan
10?2 Ax/rop,. Dto IIPUMEPHO Ha ITOPSIAOK OOABIIIE,
yeM COBPEMEeHHBIN TEIIAOBOM IOTOK C TOBEPXHO-
ctu 3emau — 107! Aox/rop, [TToamnr, 1974; Beaes-
ues, 2011, 2012].

TemmepaTypa 3eMHOUW IIOBEPXHOCTU IIpU
KPUCTaAAM3AIlUA  KOPOBOM BOAOCOAEpIKalen
IIAQTMOTPAHUTOBOM MarMbl 3,8 MAPA A€T Hazap
Obirna okoAo 800 °C u moCTeneHHO OIyCTHUAACh
AO HOPMAAbHBIX 3HAaUEHUH TIPU AUTOTEHe3e pU-
ericKIX OBPYUYCKUX KBapIIUTOB B KUCAOM OKeaHe
1,3—1,0 Mapa AeT Hazap, [Beaesiies, 2011]. Baxkao
OIPEAEANTD, KOTA@ TeMIlepaTypa 3eMHOM ITOBEpX-
HOCTH CTana HUKe KPUTUUECKOU TeMIlepaTyphl
BOABI (375 °C), HOCKOABKY 3TO BBI3BAAO LIEABIN PSIA
Ba>KHEUIITNUX ITPOIIECCOB B aTMOCdepe U MOsIBAE-
HUe TUAPOChEepHI.

[MoapHsITast Ha TOBEPXHOCTH 3E€MAU B Pe3yAbTa-
Te MarMaTudeckon audepeHialiy B KaTapxee
MIAATUOTPAHUTOBAs (TOHAAUT-TPOHABEMUTOBAS)

CocraB MarmaTtude-
cKuX reocdep ObIA GAH- Z.: R IR St ‘.:“. '.‘...‘. :..' .'_ g ) : : ik
30K K COBpeMeHHOMY, —_ — — _— p— — e _— —
KpoMe pPaACTBOPEHHLIX B 2-3 Km . - - - - — = —
Marme rasoB, TAABHBIM — _ _Okean— = -
-]
13 KOTOPHIX OBbIAG BOAA. B 2 9 /
= 30Ha pasynAOTHEHH /
paHHEeM apxee KOPOBLIe g oxucaenns, | | g
TIAQTUOT'PAHUTBL ObIAU E BEINIEAAYHBAHHA 4
UHTPYAUPOBAHBI BEICOKO- g 2
TeMIlepaTyPHBIMU (TIOPSIA- 2 =
T -4 o o s S i e i o}
Ka 2000 °C) >xeaesucro- 2 s P e = — — —_ J
) 20 = /= ="N="T= U4
KpeMHUCTbIMMX MaI'MaMH E 3oHa AHAQTalHH, ” ” ,"f ﬁ'
¢ rAyouHbI Goaee 100 KM $ ol DosymromHeRmL = 7 . = A
i £ "0 -meracomaroza, ff — = = ll= /= =
[BereBrieB u Ap., 2007 B , PyaooGpasosanmst
Beaesnes, 2012]. Tenao- 2 = W= =/ = = = I= = /=
reHepanus npu QopMmu- B fl= = W/7= = = = = lI=
pOBAHHK KOPBL CBi3aHa s ll= = NI= = = NI= = I= = |
C pacrnapoM pPapuOHYKAU- H, kM
AOB, OCTbIBAHHEM KOPHI, |',:‘-"-II [——__|2 E } \'3 I 4 5 mﬁ W.? T8
TEIIAOM KPHUCTAANN3AITUN
MaI'MBI, YIIAOTHEeHHUEeM
o Puc. 12. Pazpe3s uepe3 BHemHMe reochepsl ¥ IPUHITANTHAABHAS MOACAL HH(DUABTPAIIMOHHOTO
3eMHOH KOPBI 1 MAHTHU reHe3uca II03AHEeIPOTEePO30UCKUX aABOUT-YPaHOBBIX MecTOpokAeHul Y1II. [Toka3aH saauIc
npu KPUCTAAUI3AINN  HanpsoyKeHUH U AeopMaliyi ¢ OChIO PACTSKeHUs (@) U CoKaTus (C), a TAK’Ke KPYTOBLIMU ceue-

MarmMocdep ¥ Tra3oBBIAE-
AEHUH, UTO BEAET K yMEHb-
IITEeHUIO 0O'beMa 1 papryca
3eMAU U BHIAEAEHUIO I'pa-

OKHUCAEHUMS U BEIIIEAQUUBAHMA
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HHSIMU CKaABIBAIOIIUX Aecpopmariuii: [ — atMocdepa, 2— okeaH, 3 — 30Ha Pa3yIAOTHEHUS,

, 4— 30HA YIIAOTHEHHUS, 5 — 30Ha AUAATAHCUU, PA3YIIAOTHEHUS

C IIPOSIBAEHUSIMU aABOMTOBOIO MeTacoMaro3a U YPaHOBOIO pyA0oOpa3oBaHUsi, 6 — 30HBI
KPYIIHBIX PA3AOMOB U HallpaBACHUE ABUJKEHUSI OAOKOB, 7 — IIYTU ABUDKEHUS MH(MUALTPU-
pyIomux (PAIOUAOB, § — 00AACTH METacOMaTo3a U PYAOOTAOKEHHUS.
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MarMa Hadara KPUCTAaAAM30BaTLCS 3,8 MAPA AeT
Has3aA ¢ 00pa3oBaHUEM [MAATUOTPAaHUTOBOM 3eM-
HOM KOPHI MOITHOCTHIO 10—15 kKM [Meticon, 1971;
Aobpenos, 1980; Carrol, Wyllie, 1989; PoHoB u Ap.,
1990; KypaoB u ap., 1997; Beaes1ieB u Ap., 2000,
2007; BeaeBnes, 2008]. [TharuorpanuToBast Mar-
Ma copeprkanra A0 9 % BOABI, a TakKKe OKOAO 3 %
APYTHX ra3oB, MIPEKAE BCETrO XA0Pa, ITOAOOHO BYA-
KaHm4yeckuM razaM [MapxunuH, 1985; BeaeBiien
u Ap., 2010]. BeipeauBiIecs npyu KpUCTaAAM3a-
ITUY apXeHCKOU KOPBI IOCTMarMaTUYeCcKue ra3bl
AOMKHBI OBIAM COCTABUTBL B apXee IepPBUYHYIO
MOIITHYIO BBICOKOTEMIIEPATyYPHYIO CYIIeCTBEHHO
ra30BOAHYIO aTMOC(epy C HU3KOU TEIAOIIPOBO-
AHOCTBIO, KOTOPAasi AWIIb IT03%Ke 2,8 MAPA AeT Ha-
3aA, IPU OXAAKAEHUU ITPEeBPaTHUAACh B KUCABIA
OKeaH C BhIAeAeHHeM CBOOOAHOTO aTMOC(EPHOTO
KMCAOPOAQA TI0 peakIiuu: Clz(r)+H20()K):2H+(B)+2
CI'(8)0,504(r), rae (r) — ras; (k) — XKHAKOCTE; (B)
— HMOHBI B BOAHOM pacTBope [Beaeries, 2011,
2012].

Ha puc. 12 nokasaHa IpUHITUTHAABHAS MOAEAD
UHMUABTPAIIMOHHOTO TeHe31Ca IIO3AHEeIPOTePO-
30MCKUX aABOUTUT-YPAHOBBIX MECTOPOKAEHUU
VYIII [BeaeBneB u aAp., 2007].

Mo>kHO Tak CcHOPMYAUPOBATH TeHEeTHUYec-
KyI0 WH(MUABTPAIMOHHYIO MOAEAb aAbOUTHT-
YpaHOBOTO pyA000Opa30oBaHUs B IO3AHEM IIPO-
Tepo3oe (okoao 1800 MAH AeT Ha3ap), KOTAa ObIA
copMUpoBaH KUCABIM OKeaH MPU OKUCAEHHOU
KMCAOPOAHOM aTMocdepe.

1. Tlpu pacTs)KeHuU U APOOAEHHU 3eMHOU
KOPBHI TIO PAa3sAOMHO-TPEIIMHHBIM 30HaM IIPO-
HUKAIOT KHUCABIE U OKMCAEHHLIE OKeaHUYeCKHe
BOABI, KOTOPBIE TI0 TyTH WH(PUALTPAIINN BHaYa-
A€ BBIII[eAQUHBAIOT U3 BMEIAIOINX TPAaHUTOUAOB
HaTpUM, KaAbIIUM, MarHui U ypaH, YBeAMYHUBas
ITOPUCTOCTH TIOPOA.

2. TakoM BOAHBIN PacTBOP (PAIOUA) TOCTETIEH-
HO HEUTPAAU3YeTCs, a [0 Mepe YBeAUYEeHUsT ero
BOCCTaHOBAEHHOCTH Ha TAyOHMHax 0onree 3—4 KM U
TeMmuepaTtypax 100—300 °C, rae OTAAraroTcs aAb-
OUT, KAABIUT U YPAHUHUT IIPU PEaKINU (PAIOUA]
C TEMHOIIBETHBIMU MUHEPAAaMU.

JBoaAwnusa reocep B (paHepo3oe U TEKTO-
HUKa IIAUT. B pudee mosiBasieTcst mepBast Cy1ia,
OAHAKO BepTUKaAbHBIE U TOPU3OHTAALHEIE
ABUDKEHUS AUTOC(HEPHBIX OAOKOB HMEAH ellle
He3HaYUTeAbHbIe CKOPOCTHU U OBIAO HaKOIIAEHO
Anmib 250-10'8 kr 0CaAKOB, KOTOPhIE COCTaBASIOT
OKOAO 15 % Bcel 0cap0YHOM TOAIIIHM HeoTest [Po-
HOB # Ap., 1990].

B Teuenue paHepO3051 BO3pacTaAl CKOPOCTHU
TOPU30HTAABLHBIX HAABUTOBBIX ABUKEHUHN OAOKOB
KOPBI C yBeAMYEHUEM BBICOTHI MATEPUKOB U CKO-
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POCTH MX Pa3MbIBa, KOTOPhIE AOCTUTAY MaKCUMY-
Ma B KauiHo30e [PoHoB u Ap., 1990]. OTu ABMXKe-
HUS YBEAWYNBAAY TAKKe IIAOIIaAb OKeaHMIeCKOMN
KOPHI C YTAYOAeHMEeM AHa OKeaHOB (OHO celdac
CcOCTaBAsIET OKOAO 70 % TIAOIIAAY IIAQHETHI), T. €. C
aKTUBU3AIUed TeKTOHUKU IIAUT. B CBOIO ouepeap,
C POCTOM BBICOTHI TOP Ha MaTepUKaxX yBeANUnBa-
eTCsI CKOPOCTH 0OPa30BaHUsI ¥ MacCa OCaAOTHBIX
OTAOYKEHUH.

YrAyOAeHme AHA OKeaHOB A0 5—06 KM 1 OoAee OT-
pa’kaeT TeHAEHIINIO BHIAGAEHUS TPAaBUTAITMOHHOMN
JSHEPruu 3eMAU 3a CUET YMEHbIIIEHUS ee PaAryca.
B daneposoe papuyc 3eMAU YMEHBIITHUACS TIPU-
MePHO Ha 2—3 KM, YTO PABHOCUABHO BHIAEAEHUIO
TPaBUTAIIMOHHON SHEPTUU OKOAO 10% AJK, a CKO-
POCTBb TEIAOBBIAEAEHUST COCTaBUAA 10% AJK/TOM,
YTO COOTBETCTBYeT 1—2 % TEmAOBOTO TIOTOKA U3
HEAD IAaHeTHI. ECAM yuecTh, YTO aKTUBHOCTD TeK-
TOHUKHU IAUT BO3POCAA C KeEMOPUST AO HACTOsIIIe-
ro BpeMeHU B 5 pa3 [Beaesies, 2012], To MO>KHO
MIPEATIOAOKHUTE, uTO ceriuac 5—10 % sHeproBLIAe-
AEHUs U3 HEAP 3EMAU AdeT TeKTOHUKA IIAUT, U ee
BKAQ@A B 9TOT IIPOTIECC BCE BPeMsI YBEAMYMBAETCS.

Pacmupstoliiieecss o 30HaM CIIPEAWHTa AHO
OKeaHOB IIOAABUTAETCS I10A MaTepPUKOBHIE U
APEeBHUE OKeaHUUYeCKre OAOKHU 110 TEKTOHUYEeC-
KM aKTUBHBIM I'PAHUIIAM AUTOC(EPHBIX IIAUT, YTO
COIIPOBOYKAAETCSI HAPACTAIOIIUM CO BpeMeHeM
rPaBUTAIIMOHHLIM SHEPrOBLIAEAEHUEM B BUAE

3eMAETPSICeHUM, BYAKaHW3Ma, MeTaMopdus-
Ma B MOABWJKHBIX 30HaX U TEIMAOIIOTOKAa uepe3
reocdepml.

Hapo 3amMeTuTh, YTO OKeaHWYeCKHe IMAUTHI
UMeIOT HeOOABIIYIO0 MOUIIHOCTE (5—10 kM), HO
3HAUUTEABHBIN TeMIIlepaTypHBIU I'papAleHT (OKOo-
Ao 100 rpap/KM) U IOATOMY TeMIlepaTrypa Ha UX
nopomBe pocturaer 1000—1200 °C. M3 mauTHM-
HOTO yABbTpaba3uTa BBIIAABASETCS TAYOMHHBIE
0a3aAbTOBBIE MarMbl, KOHBEKITUSI KOTOPBIX CIIO-
COOCTBYeT Apeld)y OKeaHWYeCKUX IIAUT II0 Mar-
MaTHUUYECKOM ITOAOIIBe. JTa OazanbTOBas Marma
MTPaKTUYECKU HE COAEPIKUT BOABI, B OTAUYHE OT
Marmbl ByAKaHOB, KOTOpast 6oraTta BOAOM U APYTH-
mu razamu (CO,, SO3), 4TO CHUKAET TeMIIepaTypy
ee IIAaBAEHUs, BEI3bIBasi B3PHIBEI U N3BEPIKEHUS.
Buanmo, ByAKaHBI CBSI3aHBI C PA3AOMHBIMH 30Ha-
MU IIOAABUTAHMST 000TaIleHHBIX BOAOM OCAAOUHBIX
TTOPOA AHA OKEaHOB Ha OOABIIIME TAYOUHEL B OKe-
AHUYECKYIO KOPY UAHM OCTPOBA, TAE U BO3HUKAET
BOAOCOAEpIKalllasi MarmMa, B pe3yAbTaTe 4ero B
OKeaHe TOAHVMMAIOTCSI ByAKaHBI M 00pa3yloTcs
OCTpOBa.

[TOCKOABKY TeoAOTMYecKasi HCTOPUS 3eM-
AU OTIPEAEASIETCSI Pa3BUTHUEM ee 3BOAIOIUN KakK
TEePMOAMHAMUUYeCKOU cucTeMsl [D0epT, 1963; ITo-
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AuHT, 1974; I'lpuro>xus, Crenrepc, 1986] — BHY-
TPeHHSS d3Heprud 3eMAU OCTelleHHO YMeHbIlIa-
€TCs U CTPEMUTHCS K PABHOBECHUIO C YBeAUUEeHUEM
SHTPOINH, TO, BEPOSITHO, 3€MASI AOCTUTHET COCTO-
SHUA AaHeThl Mapc, okeaHbl KOTOPOT'O BBICOXAH,
a KUCAOPOAHAs aTMocdepa paccesirach B CBA3U C
OXAaKAEHMEM ero rnosepxuoctu. Koraa ato npo-
U30UAET, TIOKA He ITIOHSATHO, HO TaKasl TepMOAUHA-
MHuYecKas 3BOAIOLNS 3eMAU Hen30esKHa.

Bo3HHMKHOBeHMe JKU3HU. Kak 13BeCcTHO, OEAOK
SKMBBIX OPTaHM3MOB HEYCTOWYUB IIPU TeMIlepa-
Type Ooaee 60 °C, a prg OakTepuil TpaHUYHBIE
YCAOBUS KHMCAOTHOCTU cCOCTaBAdioT pH=2+3
[Ky3uenos u ap., 1962; I'yceB, Muneena, 1992].
CuuTaeTcs, 4TO >KM3Hb 3apPOAUAACH B OKeaHe B
BUAE AHA’POOHBIX (POTOCUHTE3UPYIOUIUX IIPO-
CTEMIINX B YCAOBUIX, OAU3KUX K COBPEMEHHBIM
TPOIIMYECKUM 30HaM — B CAAOOIIEAOYHOM CO-
AeHOT Bope (pH=8, munepaauzanus 3,5 %), HOp-
MaAbHOU TeMIepaType (okoao 25 °C), HO B BOC-
CTaHOBUTEABHOM 00cTaHOBKe [MeAbHUK, 1973]. B
npoiecce POTOCUHTE3a 3TH OAKTEPUH BEIAEASIAU
KHUCAOPOA U C(POPMUPOBAAU KMCAOPOACOAEPIKa-
1IyI0 aTMoCc(depy, B KOTOPOM HOSIBUAUCH @3POOHI.
OBOAIOIMS TAaKUX IPOCTENIINX IIPUBEAA K OSIB-
AEHHIO COBPEMEHHBIX TEIIAOKPOBHBIX JKUBOTHBIX
C OKEaHNUYeCKON COAeHOCThIO KPOBH, KaK y MOp-
CKUX PBIO (OKOAO 3 %), @ TaK)Ke Ha3eMHBIX pacTe-
HuH. Takue yCcAOBUS Ha 3€MHOM ITIOBEPXHOCTH I10-
SIBUAUCH B BepxHeM pudee (1000 MAH AeT Ha3ap),
HO 0COOEHHO OBICTPO >KM3Hb CTaAd Pa3BUBATHCS B
KeMOpu#u (570 MAH AT Ha3ap), Bce DOAee YCKOPSSA
TeMII BIIAOTb AO HaCTOSIIero BpeMeH!.

OaHaKo, Kak II0Ka3aAu IIPOBEAeHHBIEe UCCAe-
AoBaHud, B apxee (3,8—2,8 MAH AeT Ha3aA) 1 paH-
HeM mpoTeposoe (2,8—1,8 MAH AeT Ha3ap) TeM-
repaTypa Ha IOBEPXHOCTU 3eMAU ObIAA HAMHOI'O
Boimie 100 °C, uTo HeOAATOIPUSATHO AAST BOBHUK-
HOBEHUS JKU3HU. Boaee TOTO, OKeaH BO3HUK AUIIb
B pPaHHEM IIPOTepOo30e U A0 BepxHero pudes (A0
1,2—1,0 MAH AeT Ha3ap) UMeA CUABHOKMCAYIO pe-
akiuio (pH=0,15+2,0), Tak>ke HeOAQTOIPUATHYIO
A xu3HU [BeaeBuneB u aAp., 2010]. CBoOOAHBIN
aTMOCqEepPHBIN KMCAOPOA 00pa3oBaAcs elle B paH-
HeM IIpoTepo30e abMOTeHHBIM ITyTeM, OAHAKO ero
OBIAO HEAOCTATOUYHO AASI BOSHUKHOBEHUS JKU3HY,
XOTS 3TO CBUAETEABCTBYET O TOM, YTO (POTOCUHTE3
He SIBASETCSI TA@BHBIM IIPOIlecCcOM 0Opa30BaHUA
aTMocdepHoro Kucaopopa. CBOOOAHBIN KHCAO-
POA cCOBpeMeHHOM aTMocephl ITOCAe ero obpa-
30BaHM4 B paHHEM IIPOTep030e OOABIIIEN YaCThIO
OCTaTOUHBIM, XOTS YaCTUUYHO ITPOAOASKAET reHe-
PUPOBAaTHCS B pe3yAbTaTe peaKIUuu IIOCTBYAKAa-
HUUYECKOI'0 XAOpa C JKUAKON BOAOU aOMOTeHHBIM
nyteM. CAep0BaTeABHO, (POTOCUHTE3 KUCAOPOAA
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pacTeHnsIMM — IIPOIeCC MaAOBEPOSTHEIM, II0A00-
HOe y>Ke IIPEeAIIOAAraA0Ch, NCXOAS U3 TEPMOAUHA-
MHUEeCKOI'0 aHaAu3a 3Toro npoiecca [beaeien
u Ap., 2007].

Takum 00pa3oM, JKU3Hb BOZHUKAA B BEpXHEM
pudee 1200—1000 MAH AeT Ha3ap, KOTAA B OKe-
aHe IOSIBUAUCH AASL Hee OAArOIpPUSTHBIE YCAO-
BUS: HOpMaAbHas TeMIlepaTypa Boabl ¢ pH=7+8
U KUCAOpopHasa atMocdepa [Beaeries u Ap., 2010;
Benennes, 2011, 2012]. CoBnaau 3Tu yCAOBUS OAa-
roA@ps OCTBIBAHMIO 3€eMHOM KOPHI, 00Pa30BaHUIO
aTMOC(EPHOTO KMCAOPOAQ, TEKTOHUKE IIAUT U
0CaAKOHAKOIIAEHMIO B HUJKHEM pudee.

[TepBBIMU KUBBIMU OpraHU3MaMU OBIAU AWUTO-
OaKTepuHu, KOTOPhIe OCYIIECTBASIAU XeMOCHUHTE3
B BopOeMax. DTO MIPesKAe BCero a3poObl, UCTOY-
HUKaMU SHEPIUU AT KOTOPBIX CAYKUAU PeaKIiu
OKMCAEHUS MeTaHa, BOAOPOAQ, aMMMaKa, 3aKHUC-
HOTO >KeAe3a, Cephbl, OpraHNYeCKOTIo BEIlecTBa, a
TaK>ke aHa’pOoObl, HAaIpUMep CyAb(DATPEAYIIUPY-
1olre 6aKTepruy, KOTOpble COCTaBUAU OCHOBHOU
5BOAIOITMOHHBIN PSIA JKUBBIX OPraHmn3MoB [Ky3He-
1IOB U ApP., 1962; T'yceB, Munees, 1992; beaeBiieB
u Ap., 2007].

Pacrenust u purobakTepum coueTaroT B cebe
KayecTBa a’poOOB M aHa’pOOOB: HOYBIO OHU
ABIIIAT U YIOTPEOASIOT KUCAOPOA, pPa3Aaras op-
TaHUKY U BBIAEASISI DHEPTUIO peaKIUM OKHCAe-
HUS, KaK a3po0bl, a AHEM, UCIIOAB3YS COAHEUHYIO
SHepruio, o6pas3yioT OpPraHuKy depe3 peakIiuu
Boccranosaenus CO, u H,O, BhIAeASsE KUCAODOA.,
CAepoBaTeAbHO, pacTeHust U YUTOOAKTEPUU MO -
BUAMCH II037Ke a3pO00B U aHa3poOOB, IIPEACTaB-
AsisE cCOOOM CAOKHOE coueTaHue 3TUX OPTraHUu3MOB
U CTaB HanuboAee CAOKHBIM U COBEPIIEHHBIM pe-
3YABTATOM 3BOAIOIINU JKU3HU Ha 3eMAe.

Puderickue ocapku. [lepBbie 0CapKM B BUAE
KBapIUTO-IIeCYaHNKOB 0OPa30BaAUCh B HUJKHEM
pudee 1,6—1,3 MApPA AeT Ha3ap OpPU pa3MbiBe
IIepBOM CYIIU, CAOJKEHHOM I'PaHUTOMAAMH, IIO-
CKOABKY KHMCAQsl BOAA OKeaHa BHIIIleAaurBana M3
HHUX BCe KaTHOHBHI (IIpeuMYyIIeCTBEHHO HaTpUil),
a OCTaTOYHBIM OT TOTO AUTOTeHe3a OBIA KpeMHe-
3eM KBapuuToB [BeaeBiieB u Ap., 2010]. 1 ToAb-
KO B cpepHeM pudee 1,2—1,0 MAH AeT Ha3ap B
pe3yAbTaTe 3TOrO AUTOTeHe3a BOAA OKeaHa Oblra
HenTparu3oBaHa (A0 pH=8) u Bo3HIKAa BOZMOK-
HOCTBh (pOPMHPOBAHUS OCAAOUYHBIX U3BECTHSIKOB
U IOSIBA€HUS JKU3HU.

O6pa3oBaHue CBOOOAHOTO KUCAOPOAA B HUK-
HeM IIPOTepPO30e MOATBEPIKAAETCS TaKyKe ITOsIBAe-
HIEM B IIOPOAAX 3€MHOM KOPBI FeMaTUTa, TeTUTa 1
o6oramenue >3 CyAB(ATOB, UTO CBUAETEABCTBYET
00 OKMCAEHHBIX YCAOBUAX [PoHOB 1 Ap., 1990].

Mo>KHO cAeraTh 3akAlOueHHe O OanaHce

131



P. 4. BEAEBL]EB, B. U. BAAJKKO, C. 1. TEPEIIJEHKO

ME>XXAY TOCTMarMaTU4ecKUM XAOPOM ¥ HOBO-
00pa30BaHHBIM CBOOOAHBIM KHCAOPOAOM B aT-
mocgepe u ruppocepe 3emau. Bcero xaopa
BBIAEAUAOCH OKOAO (35—40)1018 KT, @ CBOOOAHO-
TO KUCAOPOAA — (5—6)1018 kr [BeaeBues, 2012].
CBOOOAHBIN KHCAOPOA OOpa3syeTcd U ceddac B
pe3yabTaTe BhiaeAeHus xaopa 1 HCl mpu Byaka-
HUYECKUX M3BEePIKEeHUsIX, OAHAKO B HECPaBHUMO
MEHBIITUX KOAUYECTBaX.

OcapKOHAKOIIAEHWE B TE€OAOTUYECKOU MCTO-
PUU SIBASIETCSI TTPOAOAYKAIOIIUMCS ITPOIIECCOM,
KOTOPBIM CB3aH C aKTUBU3aIlIel BePTUKAABHBIX
TEKTOHWYECKUX ABMKEHUN OAOKOB U IIAUT 3€M-
HOM KOPHI U C YBEAWYEHUEM aMIIAUTYABI 9TUX ABU-
>xeHuii [PoroB u Ap., 1990; Beaesiies u ap., 2010].
MakcumanbHast CKOPOCTh OCAAKOHAKOTIAEHUS (38
1 mAH AeT) B pa"epozoe: 400—500 M B HUKHEM
naneosoe, Ao 1000 m B meay u po 1200—1700 m
B KalHO30€e. OTa 3aBUCUMOCTb UMeeT CAOKHBIN
XapaKTep U ee MO>KHO OIUCATDH TapabOANIECKUMUA
UAY AOTaPUPMUIECKUMU MOAEASIMU. [ 1o HUM MaK-
CMMaAbHasi CKOPOCTb OCAAKOHAKOIIAEHUSI B HUIK-
HeM pudee Obira HEOOABITION U COCTaBASIAA MEHb-
mre 100 M MOIIHOCTH OTAOKEHHUHU 3a 1 MAH AeT.
[Mo AorapuMUIECKON MOAEAY TaK 3aBUCUMOCTh
MOIITHOCTH OT BO3PAacTa OCaAOYHBIX OTAOKEHUH (2,
MAH AeT) caepytotas: 2376,8—320,4-Inz. CaepoBa-
TEABHO MaKCHMaAbHasi MOIITHOCTE HUJKHEepUden-
CKUX OTAOKeHmM Bo3pacToM 1300—1600 MAH AeT
cocTtaBAseT He OoablIe 80—20 M 3a 1 MAH AT, T. €.
At oTaokeHur 1000 M KBapIMTO-TIECYaHUKOB
OBPYYCKOM cepuu He 00XOAUMO OOABIIIe BpeMeHU
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Puc. 13. 3aBUCUMOCTb MAKCUMAABHOM MOIITHOCTH OCAAOUYHBIX
TIOPOA, OT WX BO3pacTa.

yeM 10—50 maH AeT (puc. 13, 14).

MO>KHO TaK>Ke IPEATIOAOKUTD, UYTO B HUJKHEM
pudee cpasy OCAe 3aBepIIeHNs BEICOKOTEMIIe-
PaTyPHEIX IIPOIIECCOB MAYTOHUYECKOTO T'PaHUT-
HOTO MarmMaTu3Ma B 3eMHOM KOpe oKeaHUdecKas
BOAA ObIAa He TOABKO KUCAOM, HO U TEIIAOH, BO3-
MO>KHO paske ropstuelt (oo 50—70 °C). Otu ycao-
BUS He CIIOCOOCTBOBAAY BO3ZHUKHOBEHUIO JKU3HU
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Puc. 14. OBpyuckuii KBapIUT C BOAHOIIPHUOOWHBIMU 3HAKaMU.

B OKeaHWYECKHUX BOAAX HUJKHEro pudes.

O npoucxo>xpeHnu aamMasoB. C TEeKTOHUKOU
IIAUT, BO3MOJKHO, T€HETHYECKHU CBSI3aHO OOpa-
30BaHNe aAMa30HOCHBIX KMMOEPAUTOB, BO3PACT
KOTOpPEIX OT 70 A0 1200 MAH AeT. BepogaTHO, pu
CTOAKHOBEHUMU IIAUT U ITIOT'PY>XKEHUU UX C CepIieH-
TUHU3WPOBAHHOU (M KApOOHATHOM) IIOAOIIIBOM Ha
rAyOnHbl TopsipAka 100—150 KM B HUX IIPOUCXO-
AUT 3HAUYUTEABHOE YBEAWYEHUEe I'a30BOTO AaBAe-
Hug A0 30—50 KOap npu TeMIepaTrype IopsaKa
1500—1800 °C, 4TO BBI3LIBAET ra30BLINA B3PLIB
1 oOpa3oBaHHe TPYOOK B3PEIBA AMAMETPOM AO
1—2 kM. CocTaB IOpoA, 3TUX TPYOOK OAM30K K IH-
POAWTY C y4aCTHeM IIUPOIIa, @ TakyKe CepIIeHTUHa
1 KapOoHaTOB. OTPOMHOE AaBAEHME IIPU B3PEIBE
BBI3BIBAET TaKyKe 0Opa3zoBaHUe aAMa30B.

O TekTOHUKe NAUT Ha Mapce. OTmedaeTcs
aHaAOTUS B CTPOEHMU KOpbl 3eMAu U Mapca. Y
3eMAM K 3KBaTOpy npuypouuBaroTcs 50—60 %
TIAOIITAAM MATEPUKOBBIX IIAWT, @ K IOAIOCAM —
okonro 10 %. Y Mapca, eile Goree OTUETAUBO,
yeM y 3eMAH, OCHOBHAS Macca rop npuypodeHa K
3KBaTOpPY (A0 70 %), @ HU3MEHHOCTH — K ITOAKOCAM
(oxkono 5 %). TTpuuem, mop06HO 3emae, Ha HOX-
HOM IIOAIOCE PACIIOAATaeTCsl MaTePUKOBas IIAUTQ,
a Ha CeBepHOM — HU3MEHHOCTSE (puc. 15).

BuauMo, KpacHBIN 1IBeT ToBepxHOCTU Mapca
CBSI3@aH C T'eMaTHUTOM, BO3MOJKHO, ¥ C TETHUTOM,
KOTOpBIE 0OPA30BAAUCH IIPU OKMCAEHUU TIOPOA
Ha paHHeM IIOCAeMarMaTHIecKoM 3Talle Pa3BUTHS
IIAQHETHI, KOTA@ Ha Mapce NOSIBUACS KUCABIU OKe-
aH M KUCAOPOAHAas arMocdepa Mo 3eMHOM cXeMe
[Beaerties, 2011, 2012]. BeposATHO, 3TH IIPOIECCHI
Ha Mapce HavaAnCh HAMHOTO PaHbIIIe ¥ IIPOX0-
AVIAYM 3HQUUTEABHO OBICTpee, 4eM Ha 3eMAe, U3-
3a HeOOABIION Macchl Mapca. OpHeHTHPOBOYHBIN
BO3pPAacCT 3TuX nporneccoB 4,2—3,0 MApPA A€T, TIO-
CKOABKY OTHOIIIEHVE MaCcCa/TIAOIIaAb TOBEPXHOC-
Ty Mapca B 2,6 pa3a MeHbIIIe, 4eM y 3eMAU U, CO-
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Puc. 15. Peanec Mapca.

OTBETCTBEHHO, OCThIBaHKe Mapca 1ino OvIcTpee.
ChaepyeT TakKe OOpaTUTh BHUMaHUe Ha TOPHYIO
cucremy «OAMMIUK» Ha Mapce, BeICOTa KOTOPOH
pocturaet 20 km. CKopee BCETO, ee IIPOUCXOKAL-
HIe CBsI3aHO C MaKCHMAaALHO aKTUBHOM CTaAielnt
TEKTOHUKOM IAUT Ha Mapce, KOTOPYIO ellle He
AOCTHUTAA 3eMAS.

3akarouyeHne. Ha ocHOBaHUM TepMOAMHA-
MMNYEeCKOI'0 aHaAM3a '€OAOTHYEeCKOT0 CTPOEeHUs,
PT-ycAoBHUM B 3¢ MHOU KOPE U CUA, BBI3BIBAIOIIUX
Aperd TEeKTOHUYECKUX MaTePUKOBBIX M OKEaHU-
YeCKUX IIAUT, IPEACTaBACHBI (DU3UKO-XUMUYECKHe
3aKOHOMEPHOCTH 3BOAIOIIUM reocdep. ITu Ipe-
UMYIIIeCTBEHHO KOCMUYECKHEe CUABI CBSI3aHBI C
BpalljeHneM 3eMAU BOKPYI' CBOeN OCU, CUAAMU
rpaButanuu 3eMay, CoaHIla 1 /AYHEL, a TaKoKe MeXK-
Ay cocepAHUMHU auTaMu. Ha moatocax, BBICOKUX 1
CPEAHUX ITUPOTax (OT OATOca A0 IMPOTHI 40—30°)
CHAAa I'paBUTAMU 3eMAU Ha ee IOBEPXHOCTH IIpe-
BOCXOAUWT CHAY BpallleHus 3eMAU 3a C4eT MUHU-
MaABHOTO IIOAIOCHOTO pPapuyca 3eMAU U MaKCHU-
MaAbHOM CUABI TSIPKECTH Ha IIOAIOCE.

U TOABKO B 3KBATOPHMAABHBIX IIMPOTAX CUABI
BpallleHUs MaKCUMaAbHBI U CMeIlaioT IAUTHL K
akBaTopy. OCOOEHHO 3TO IIposiBAseTcs Ha FOX-
HOM IIOAIOCE, K KOTOPOMY HAYT IAUTHL B Iepu-
reAUM BpallleHus1 3eMAu BOKpyT COAHIIA U TAe
HaXOAUTCSI AHTAPKTUAQ.

Hauboaee ycTomuuBbIM MaTepuk — Adpuka.
JTO CBSI3aHO ee C MaKCUMaAbHBIM IPUTSIKEHNEM K
CoAHILy B IEPUTeANU SAAUIITHYECKON OPOUTEHL 3eM-
AH, @ Ha IPOTHUBOIIOAOKHOY CTOPOHE IIAQHETHL B
CeBepo-3anapHol KOTAOBUHe THUX0To OKeaHa pas-
MelllaeTcst 30Ha BAUSHUS aeArist OpOUTHI 3eMAU C
MWHMMaABHOU CTOMKOCTEIO. [ToaToMy ppelid mAnT
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10 TIOBEPXHOCTU 3eMAU UAET OT A puKHU K Tuxomy
oKeaHy. TeKTOHNKA IIAUT IIPEKAE BCEro 3aBUCUT OT
TIAQCTUYHOCTH HX ITIOAOIIIB, KOTOPHIE B apXee ObIAU
MarMaTu4eCKUMU, TOAIMHA MaTePUKOBBIX IIAUT
ObLAA MEHBIIIEe, a 00111as INOIIAAbL AOKEMOPUMCKOMU
[Nanren — OOABILIIEN, HEJKEAN COBPEMEHHBIX MaTe-
puKoB. [Tocae KpUCTaAAH3AIIMY MarMaTHUYeCKUX
TIOAOIIB ITAUT B HU)KHEM IIPOTEPO30€ OHU OBIAU
YCTOMUYUBBIMU AO prdest, KOTAQ ITIOSIBUAACH IepBast
Cyllla, @ YABTPAOCHOBHBIE IOPOABI MAHTHUU MaTe-
PUKOB OXAQAUAUCH C (hOPMHUPOBAHKEM ITAACTIYEeC-
KUX TaAbK-CEPIIeHTUHUTOBLIX IIOAOIIB, OAQroAapst
KOTOPHIM B (paHEpo30e, 0OCOOEHHO C I0PHI, aKTH-
BU3UPYETCS MAUTOBBIN MOOUAM3M, KOTOPBIN TaK-
JKe CBsI3aH C KOHBeKIIeM 0a3aAbTOBOM MarMbl B
CPEAMHHO-OKeaHNYeCKUX pu(Tax, OAaropapst CUAe
BpallleHus: 3eMAU U APyTUM curaM. K rpanunam
TIAUT IPUYyPOYEHEBI 3eMAETPSICEHHNsI, KOTOPhIe CBU-
AETEeABCTBYIOT O TocAepHeM. [ToABHIKHBIE 30HBI
0CaAKOHAKOIIAEHMUS IIPY 3BOAIOIIUY IIPEBPAlllaioT-
Cs1 B CKAQAUAThIE CUCTEMBI, KOTOPhIE 3HAUUTEABHO
MeHbIIIEe TI0 TIAOIAAM, UTO TaK’Ke CBUAETEALCTBYET
O IAMTOBOU TEKTOHUKE.

B danepo3oe yBeAMYMBAIOTCSA OOLIas IIAO-
11aAb, Pa3Mephl ¥ BBICOTa MAaTEPUKOBLBIX IIAUT HaA,
YPOBHEM OKeaHa, OHM NUHTEHCUBHO Pa3MbIBAIOTCS
U OTAAQraeTcs Bce OOABIIIE 0CAAKOB B IIOABUYKHBIX
30HaxX MeXXAy IAmTaMu. [Tocae HAKOIIAEHUS OCaA-
KOB ¥ BYAKQHUTOB 3T 30HbI 3aKPBIBAIOTCS C 06pa-
30BaHMEM CKAGAYACTBIX CUCTeM U rop. BeposiTHo,
Tak oOpa3zoBaruck Kapnatsl, KaBkaz, AAB, Kpeim
u Ap. A MHAUMCKas IAWTA B ITareolleHe IiepeMec-
THAACH OT 9KBATOPa Ha CeBep IIOA BAUSHUEM CHUA
TpaBUTANNY OOABIION A3UATCKOU IIAUTHI.

OKeaHMYecKHle IAUTBEI UMEIOT HeOOABIIYIO
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MOIITHOCTh, HO 3HAUYMTEABHBIM TeMIlepaTypPHBIA
rpapveHT. [ToToMy B HUX € Me3030sT M3 MaHTHH-
HOTO yAbTpaba3uTa BHITIAABASIETCS] 0a3aAbTOBBIE
MarMbl, KOHBEKITVS KOTOPBIX CIIOCOOCTBYET Apel-
dy m cupeprHTY OKeaHWYeCKUX IAUT 110 MarMa-
TUYECKOW TIOAOIIBE W MaTEPUKOBBIX IAUT IIO
TaAbK-CEPIEHTUHUTOBOU ITOAOIIIBE OT CPEANHHO-
OKeaHW4YeCKUX pudToB. Tak OTKPLIBAIOTCST ATAQH-
TUYeCKuU 1 THAUNCKUN OKeaHbl U 3aKphIBaeTcs
Tuxuii okean. Co BpeMeHeM B 3eMHOU Kope
YMEeHBIIaIOTCs TEMIIEPATypa, PHZO' Macca okea-
Ha, 0CAAOASIETCSI TEKTOHMKA IAUT M ByAKaHu3M. C
obpa3oBaHueM CBOOOAHOT'O aTMOC(EpPHOTro KUC-
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About thermodynamic evolution of Earth crust
and tectonic plates

© R. Ya. Belevtsev, V. 1. Blajko, S. 1. Terechenko, 2016

Based on thermodynamic analysis of the geological structure, PT-conditions on the earth's sur-
face, and the powers that cause tectonic drift of continental and oceanic plates, presented physical
and chemical regularity of evolution geospheres. These mainly related to the space powers of the
Earth rotation around its axis, by gravity powers of plates by the Earth, Sun and Moon, as well as
between neighbors plates. In equatorial latitudes the rotational power is maximal and shift plates
toward the equator. The most stable continent is Africa, which is associated with the maximum gra-
vity to the Sun at perihelion elliptical orbit of the Earth. So, the drift of plates on the Earth's surface
comes from Africa to the Pacific Ocean. Plate tectonics is primarily dependent on the plasticity of
their base, which were magmatic in Archean and since Phanerozoic cooled with the formation plastic
talc-serpentine soles. Due to which activated mobilism of plate. To the borders confined earthquake
plates, which indicate the latter. Moving sedimentation zone during evolution transformed into
folding system, which is much smaller in area, which is also indicate of plate tectonics. Oceanic
plates have a small power, but significant temperature graditent, because in them since Mesozoic
from ultramafic mantle melted basalt magma, which contributes to oceanic plates drift on the base
of the magma and the continental plates on the talc-serpentine soles from the mid-ocean rifts. So
open up the Atlantic and Indian oceans, and closes the Pacific. On Mars, we have been active in the
Precambrian moving plates like Earth, which are mainly located in the equatorial zone, including
the plate in the South pole.

With plate tectonics associated with many problems of the Earth's crust, mantles, hydrospheres,
volcanism, earthquakes, atmospheres, biosphere and ecology.

Key words: tectonics of the continental and oceanic plates, thermodynamics, the crust, the
mantle, the evolution of geosphere, the powers of mobilism, elliptical orbit of the Earth, gravity,
sole plates, earthquakes, continental drift, fold system, mid-ocean rifts.
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