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B.M. Yaiixa, 3.B. Yxczanuc, 3.M. Hexpacos

KAJIUA U HATPUNA B UCTOPUU PABBUTHUA
3EMHOM KOPbl U MAHTHH

Cpeni raBHbIX METPOTEHHBIX AEMEHTOB 0COBEHHOCTH pacipe/ie/IeHHA KaluA
M HATpHA B KOpe M MaHTHH 3eM/IH BbI3bIBal0T OGONBIIOH MHTEpec reonoros,
0CcOBEHHO B CBA3M ¢ (aKTOM Pe3KOro HaKOIUIEHHA KaJIUA B KOHTHHEHTAJIbHOH
Kope. BpificHeHMe TreoNOrHYeCKMX NpPHYMH TNI0GATbHOH MAaHTHIHO-KOpOBO¥
puddepeHIMAINY KATHA ¥ TeOXHMHYECKH POJCTBEHHOIO €My HaTpHA B CBeTe
COBpEMEHHBIX JIAHHBIX O METPONIOTHH KOpPBl M MAaHTHMH Tpe[ICTaB/lAeT cerHuac
dyHnameHTansHyo npobnemy reoforud. o COBpeMEHHOTO JTama pa3BHUTHA
r/1yBHHHON TeONOTMHM paccMaTpHBAaeMbli BONPOC He CTOAJ CTONb OCTpPO, IO-
CKOJIbKY HMHTEpEeC Ie0JIOrOB B OTHOILEHMH 3BOJIIOLMH TOPHBIX MOPOJ BIOJHE
YHOBJIETBOPSAJCA NpocTeifiliedl NeTpoloruyeckoil MOJENbI0 TOMOIeHHOH XOH-
[PUTOBON MaHTHH, HCTOILEHHOM NMeTPOreHHbIMH 371EMEHTAMH, COCTABIAIILIMMH
FPAHUTHYK KOPY KOHTHHEHTOB. XOHIPHTOBas MOJIe/lb MAHTHM Obl/la OCHOBaHa
Ha HM3YUeHHH BEIIECTBA XOH[DHTOBBIX METEOPHTOB, OTOXIECTBIAEMOIrO C
MOpojiAMH TOAKOpOBOro GasuToBOro cyberparta. 3TO BelECTBO, Cy[A IO
METEOpHTaM, COMEpXKano 3aMeTHble KONMYecTBa HATPUA, HO ObUTIO NMpaKTH-
YecKH NHieHo Kanua. OIHAKO COBpeMeHHEIe JaHHbIe METEOPHTHKH He BIIOJIHE
COTNTACYIOTCA C TpPEe[CTABIEHHAMH O HHWTOXHBIX COIEPXAHHAX Kaaua B CH-
NMUKaTHBIX mereoputax. Huunmopyku Myp [13], HenaBHO M3yuaBume MeTeo-
PHT AJleHji, OTMeYalT ero Golblilylo HeOJHOPOIHOCTb; B MeTeOpHTe IpH-
CYTCTBYIOT TaK Ha3bpiBaeMbie Gesible BKJIIOYEHHSA, OT/IMYAIOIUMECH AHOMAIbHO
BBICOKHMH copepxaHusamu Hatpua (4,58%) u xanua (0,345%). 3Ti aBTOpBI
MONATalT, YTO MeTeOpHT 0Gpa3oBajicA HA CaMOH paHHEH CTAaMM SBOJIIOLMH
BEMIECTBA NEPBUYHON TYMAaHHOCTH. 3HauMTEJIbHbIE KOJIMYECTBA KAJIHEBOIO
MONeBOro LIAaTa, aCCOLUMMPYIOILELO C ABTHTOM, OJIMBMHOM, THTAHOMATHETH-
TOM, TMHPHTOM M XalbKONHMPHTOM YycTaHOBNeHbl Banuem u Pemom [80] B
aXOHJIPHTOBBIX MeTeopuTax-Haknutax Haxxma u Jlagaierr. Kanuepsiii mo-
JieBod umar oGHapyxeH pfaxe B JKele3HBIX MeTeopHTax Buxepy, Creiium,
Kopaksnen n Konomopo [79]. IopoGHble maHHbIe CBMIETENBCTBYIOT O He-
nonHo# AuddepeHIMPOBAHHOCTH BEIUECTBA HEKOTOPBIX METEOPHTOB, YTO
HE YKJIa[[bIBAeTCA B MOJellb TOMOTeHHOr0 KOCMHYECKOrO XOHJPHTa KakK
CTEPEeOTHIIA NEPBUYHOR MaHTHH 3eMIIH.

Ha ocHoBaHMM npuHHMMaeMoO¥ paHee T'OMOTEHHOH XOHIPHTOBOH MOJIEITH
MaHTHM W pacueTa KOJIMYeCTBa KaJIMA, HAKOIUIEHHOTO B KOpe H OCTAalLIerocs
B MaHTHH M Cy/d 0O COMepXaHHI0 KajHAd B METeOpHTaX, OleHKH Oanawca
KaiMa B KOpPe ¥ MaHTHM MpPHBOOAT K HeoObACHMMBIM BeiBomaM. HepmaBHo
0.M. lleiinmansom [67] 6bUTO MOKa3aHO, ¥TO IpPH NPOCTOM BHIUIABIICHHH
NOpos Kopbl W3 XOH/IpUTa moTpeBoBanuck 6b1 06beMBI MoOCe/Hero, B 65 pa3
npeBpi@onMe 0GNACTH IUIaBJIeHHs. DTOT aBTOp MpHILEN K BBIBOJY, YTO



KaJIMii TIOCTYNaJl B Kopy M3 Gosee 3HauMTeNbHbIX rny6ud (10001500 kM),
HaxXO[ALMXCA 3a Npe/ie/laMH TUIABJICHHA MAHTHH MOJI MaTepPHKAMHK H 33 cueT
BEPTHKAITbHBIX FA30BBIX KOHBEKIMOHHBIX IOTOKOB B MaHTHH.

ABnsAsch BaXKHEWIIHM KOMIIOHEHTOM MAarmMaTHUeCKOH SBOJIIOLMH 3eMHOH
KOpbI H OTHHM M3 HA[EXKHbIX MHIMKATOPOB YCJIOBMHA 06pasoBAHUA I DAHUTHBIX
M IUEeJIOYHbIX MAarm, 30H PerHOHAIBHOrO M JIOKAJBHOTO MeTamMopdH3Ma H
JHJIOTEHHOr0 py/I006pa3oBaHUs, KaJIWH COBMECTHO C CONYTCTBYIOLUHM EMY
HATPHEM B OTHOLUGHMH MX paclpefeseHdsi H TOBEIEeHHA B MPHUPOIHBIX CHIH-
KATHBIX CHCTEMAX TMpE[CTABIACT BaXHEHIUMH OBBEKT METPONOrHYECKHX HC-
cnenioBaHuid. CHHTe3 3HAHHA M HOBhIA (AKTHYECKHH MaTepuas, BKJIIOYaA
M TETPOJNIOTHYECKHMI IKCIIEPHUMEHT, BbIIBHHYIIH H3yueHHE IIEJIOUHBIX METaJJIOB
B IUIaHE 3BOJIKOLMM KOPbl M MAHTHH B Pa3pAll BeAyLMX pofieM COBpeMeHHOH
nerposiornd. Bmecte ¢ rem 31a npobiema He ABJIAETCH YMCTO MMeETpONIOTHYEC-
KOH, MOCKOJIbKY ROMPOChI MHTpauud, IMddepeHunann W KOHIEHTpaluH
KAIHA W HaTpUA B OCAIOYHBIX NPOLECCAX CTOMb e 3HAUYMMBI H BaXKHBI V1A
PasBUTHA JIATOJIOTMM M TEOXMMMM 0CafouHbIX nponeccoB. Hamomuum o cy-
IIECTBOBAHMH NpPOGIEMBI TIPOMCXOXOEHWA M pAa3BUTHA COJIEBOrO COCTABA
okeaHa, 06cy/IaeMOil reosoraMu U reousnKamu eie co Bpemenn Jhkomnnm,
M pAfa aHAIOTHYHBIX - TPOGIEMHBIX BOMNPOCOB 3BOJiOIMH NuTOreHesa. He
BBI3bIBAET COMHEHMA, YTO MEXJy HAaKOIUIEHHeM KanuA W HaTpua MpH 'To-
BEPXHOCTHBIX"® MpOlEccaX W HAKOIUIEHHEM MX B MarMaTHYeCKHX MOpojax
KOPpBI, HCXO[HBIX JUIfi KOp BBIBeTPHBAHHA H OCAJIKOB, HMeeTcA MpAMas re-
HeTHueckas cBs3p [61,72, 88,90, 111, 150, 151].

Hacrosmas cTaTefl, OTK PHIBAKILAA 110 3aMBICTTY aBTOPOB CEpHI0 MOJ0BHBIX
paboT MO reoNOrHYeCKOH HCTOPHH Kallii M HATpHA, CTABUT CBOEH LEJbi0
Ha OCHOBE COBPEMEHHBIX 3HAHMM O PACTpE/eNICHHH Kanus W HATPHA B KOpe,
MaHTHH M KOCMHYECKOM BeLeCTBE MNOKa3aTh OOLMe reoNorHYecKHe O0co-
GeHHOCTH Iy OMHHBIX MPOLLECCOB pacipefeneHHs melo4YHbIX MeTaJlsIOB, Bey-
UMX K YCTAHOBJIEHHI0O NpPHYHHHO-CIIE[ICTBEHHBIX CBA3eH KajlMd W HATpuA
. ¢ Kopo# u MaHTHeH 3emin. Pabora Takoro poja HOCHT cyTy60 MpeaBapuTesis-
HbIX XapaKkTep M He JIMIIeHA HEQOYeTOB B OTHOIUEHWM MCHONIb30BAHHA M
NpaBHWIbHOH HHTEpNpeTaUMM HMEIOILEroca OrPOMHOTO (aKTHYeCKOro mare-
pHana.

ABTOpEI, OTHAKO, HAMICIOTCA, YTO HX BECbMA CKPOMHBIH TPy MOXET OKa-
3aThbCA NOJ1€3HBIM, BKJIIOYAS H BO3MOXKHbIE 326y K/IeHHA KAK B OTHOIIEHHH HH-
dopmanyu K nocraHOBKe MPOGNEMBbI, TAK H B OTHOLIEHHHM [ANbHEMILEro oc-
MBICITMBaHHA NpoGNeMsl H BBITEKAIOLMX H3 Hee cO0BpaxeHuii.

KATTMA U HATPHI B 3EMHOM
H KOCMHYECKOM BENECTBE

Cyna no umeloumMcs gaHHeiM [12, 42, 43,74, 159], kocMuveckoe BelecTBO
OTIMUAETCH KpailHe MAJIbIMH COJEPXAHHAMM KA/ M HATpUs NPH PE3IKOM
npeoGiajiaHun HAaTpHA Haj Kaivem. B BewecrBe demunix reocdep [8, 10,
16, 20, 33, 34, 120, 128, 159, 164] nposBneHbl OCHOBHBIE 3aKOHOMEPHOCTH
muddepeHIMalMy Kalnka W HATpHA Mex/ay Kopo# 1 manThei 3emnu. Cocras-
TIeHHasl Ha OCHOBAHHH HMEIOIUMXCA JAHHBIX O COBPEMEHHOH MOJICIIH CTPOeHHs
4



Ta6Gnuuyal
lepeneﬂelllle KUIHA  HATPHA B KOCMHY€CKOM H 3eMHOM BellecTae

OfBeKT K Na Na/K

ConHue 0,045 0,72 16,0
JlyHa 0,10 0,40 4,0
MeTeopHThI

KeJe3Hble - - -

XOHIIPHTOBbBIE 0,07 0,36 5.2

axoHApHTOBhie (6azanbTH4ecKHe) 0,22 0,61 2,8
3emns

BepXHASA MAHTHSA ) 0,06 0,41 6,8

OKeaHWYeCcKasa Kopa 0,07 1,09 14,3

KOHTHHEHTAIBHAA KOpa 1,93 1,24 1,20

BOJIa MHPOBOI'0 OKeaHa 0,038 1,05 27,6

3emn Tabn. 1 mosBonAer CyIMTh O KOJMYECTBEHHOH CTOPOHE MEepBHYHOTO
pacrnpefjenieHHs pacCMaTPHBUEMBIX JIEMEHTOB.

B T1abn. 2 npuBeneHbl OCHOBaHHBIE HAa 3THX € MaTepHaJaX pacyeThl Macc
KaJliAd M HaTpHA B pa3jIMuHbIX obonoukax 3emiH, cOpMHUPOBAHHBIX B IIpO-
necce mudpdepeHImanmy nepsuuHOM MaHTHM. M3 ykasaHHbIX TaGIuI criemyert,
YTO TpH Tiepepacripefie/IeHHH KaluA W HATpUs MEXAY KOpOH ¥ MaHTHeH Macca
KaJliA B KOHTHHEHTa/IbHOH KOpe yBeNMuMBaeTca B 3 pa3a, a Macca HaTpHA
yMeHbIIMETCA Ha TAKYH Xe BelHYMHY IO CPaBHEHHMI0 ¢ HCXOJHOH Maccoi
KaTHA ¥ HATpUA B MaHTHH. Clle[loBaTeNIbHO, B NPOIECCE BHIUIABIEHHA I pAHMUT-
HOH KOphl M3 MaHTHM KallMii pe3K0 HaKalUIMBaeTcs B KoOpe, 4 MaHTHA ero
TepsieT. [To mokazaTenAaM pacrpefeneHns KaJMA W HATpUA M MX OTHOLIEHHIO
(Na/K) nameuaeTcs ompeieNieHHasA NMapajieNb MeX/IYy MaHTHell, OKeaHHYeCK o
KOpO# M COJNIeBBIM COCTaBOM MHpOBOro OKeaHa, CBHMIETEJIbCTRYIOIIAA O Ha-
JIHYMH TeHeTHuecKoH cBazd [9, 25, 52, 100, 132]. 'eHeTHueckas CBA3b MEXY
BOHOH MuMpOBOro OkeaHa W BYIKAHM3MOM [IHA OKEaHOB MOI4ePKHBAETCH
PMaHTHAHBIME® OTHOMEHMAMH w30TOnoB crponmua (°7Sr/®*®Sr). B Bope
Muposoro oxeana [160].

TaGnuua2
Pacnpepenenne Macc KAHA H HATPHA B MAHTHH, KOpe H OKeaHe

23 Macca, lom T
TI'eocdepni Macca, 1077 1 -
K Na

Bepxusia manTus 65,0 39,0 260,0
Kopa

OKeaHHYeCcKas 0,6 042 6,5

KOHTHHEHTAJIEHAA 1,8 347 2,23
Oxean 0,14 0,053 ) 0,147




NA/K OTHOHEHHME B METPOJIOTHHU
W TEOJIOTMYECKOH MCTOPHH

I'naBHaa nerponoruyeckas OCOOEHHOCTh HaTpUA COCPEIOTOUMBATHCA B Be-
IeCTBE MAHTHH H MpOLyKTax Gas’aJbTOBBIX BHIIABOK M3 Hee, a Kalus
HAKAIUIMBATLCA B KHCIBIX MarMaTHYecKMX AuddepeHnHaTax Moxer ObiTb
MCIIOJIb30BaHa (M0 OTHOLUEHHI0 HATPHA K KalnMi) B KauecTBe MHAMKATOpA
. DIIyGHHHOCTH MarMaTHYeCKHMX rpolueccoB [67] unm cTeneHH 3pelocTH KOpbl
[41]. 3ToT mokasaTenh OABHO MCIONB3YeTCH HMEHHO B ITOM OTHOLICHHH
[20, 23, 24, 33, 70, 88, 140, 158].

B mocneguMe rofpl CTONb JKe BaXkHOe, ecliH He Gornbllee 3HavyeHue [UIA
olpefieNieHUA reHe3Hca MOpPOJ M IIyOHMHHOCTH POJIOHAYANIBHBEIX MarmaTtuuiec-
KHX Owarop npuobpeno wu3otomHoe orHomenug ° Sr/*¢Sr. 3a py6Gexom
BNepBble HCKIJIIOYUTENIBHAA BAXHOCTD ITOTO OTHOIIEHMA IUIA IMeTPOJTIOTHHM
nokasana ®opom u Xapneem [89], a B CCCP — 3.K. I'epmunrom [15]. Pe-
3yJIbTaThl MHOTHX H30TOMHBIX MCCIE[JOBAHMA CTPOHUMA B TMOpOIax M3
pasNHYHBIX PErHOHOB Y pa3lIMYHOrO MNpoMcxoxgienusa [76, 104, 110, 136,
137, 138, 154, 165] mnoxaszamu Gonmblioe 3HaueHHe OTHONCHHA ° Sr/3¢Sr
IS uenel meTporeHetnuecikoro aHamusa. Fammnsron [13] u Myp6Gar [126]
KCITONIb30BAJIM 3TH OTHOIUEHHUA [VIA pelieHHs ps/(a GpyHIaMEHTaIbHbIX ITpobiiemM
reoJIOrMM MarMaTHYeCKMX M MeTaMOpdHUYeCKHX MOpOJ, OCOBEHHO B OTHOLIE-
HHH YCTAaHOBJIEHMA HauGollee Ha[Ie)KHOTO KpPHTepHA MepBHUHOrO OCAJIOYHOTO
M MarMaTHYecKOro BelgcTBa AoKemOpumickux komiuiexkcoB. B.I. Jlytuem
[33] Ha ocHOBaHMK GONBIIOTO KONHYECTBA IaHHBIX MO paclipefesieHHI0 CTPOH-
UM M KamuA B IIyOMHHBIX MAarMaTHTaX OTMeYeHa MpAMAs CBA3b MEXNLy
HaKOIUIEHHeM KaJIMA M CTpoHuMA. Xapr c¢ coaBtopamu [103], a HepmasHO
Huxwnacon [86] m Bectr [77] ngnnma K BBIBO/IAM O HAJTHYMH KO ppeIALMH
Mexy KanueMm M oTHomeHHeM ° ' Sr/*®Sr B riy6umHBIX vacTax 30H Bewbo-
¢da. Ha sty xe xoppensiuio B NpOAYyKTaX COBpeMeHHOro BynkaHuwiama Ka-
HApCKUX OCTPOBOB ykasbiBaioT MeHpuec u Buanerr [124], a B Bynkauutax
Jmnunckoit ayru — Ile u Tnepxwnn [137]. B 310§ CBA3M OTHOLIEHHE HATPHA
K Kanmuio npuoGperaeT eme Oornbluee 3HayeHHe B KayecTBe BAXKHOTO METpPo-
JIOTHYECKOro TOKa3aTels, aHAJIOrHYHOro mokasatenio °'Sr/*®Sr wm K/Rb,
C YCIeXOoM HCIONb3yeMOro /yifd pacumbpOBKH reHe3Hca MarMaTHYeCKHX
nopon [33, 71, 92, 185, 156]. Punrsyn [142] Ha ocHOBaHMM H3YueHHA K-
CNIepUMMEHTATIBHBIX CHJIHKATHBIX CHCTEM, WMHTHDYHOIMX TpHpOIHble 6a3aib-
TOBBI€ paclUIaBbl, OKA3aJl, YTO LUEJIOYHbIE OJIMBHHOBbIE 6a3aJIbThl O TIIMYAKTCA
OT OKeaHWYecKOoro TosieMta (IpOJIyKT HeNMOCpPe[CTBEHHOH BBHIUIABKH M3 MaH-
THIHOTO *'MHPOJTATA’") BHICOKHMH COJIePXaHHAMHM TaK Ha3bIBaeMbIX HECOBMEC-
THMBIX, WIH- HEKOrepeHTHBIX, wemMeHToB. K umcny mocnemHux mpexie Bcero
OTHOCHTCA Kayuil, & Taioke pyOuMaui, ypaH, UWMPKOHMi, TMTaH, CTPOHUMH H
docdop. ;

"’HecoBMeCTHMOCTD® Bblpaxaercs B TOM, YI0 YKa3aHHble OJICMEHThbI
BCIIE[ICTBHE CBOMX MOHHBIX paldycOB M BAJIEHTHOCTH He MOTYT H30MOphHO
BXOIHTh B COCTAB MUHEpPAIOB MAHTHH H ”ﬁﬁﬁznma” (onmBuHA, pomGHyec-
KOro MHPOKCEHAa, XpOMOBOIO KJIMHOMHPOKCEHA, 1NTHHE)IM, OTYACTH T'paHaTa)
M [OIDKHBI TEpexXO[MTh B KMIAKYH (pakuMi0 MaHTHH, a TNPH OTCYTCTBHH
CEJIEKTHBHBIX BBIJIABOK — BXO[MTh B HeKoTOpsie GapoduibHble MaHTHIAHBIE
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muHepansl (roromura, MUK pOWIbMeHHTa, anatita 1 /1p.) . Ilpouecc BeiHOCa
KaIHA U3 cHereMsl 6apodunbHbIX MuUHepanoB npu napieHud 80 x6ap u tem-
nepatypax 500-2000°C wu3ywanca B.K. MapkoBbiM ¢ coaBropamu [38],
KOTOpble OGBACHANIN UM TITYOMHHBIH BBHIHOC KalMA W3 MAHTHM M HAKOIUIeHHE
ero B kope. CoBpeMeHHbIe [IaHHble BYIKAHOJIOTMM M metponoruu [25, 35,
76, 77, 91, 98, 116] cBUAETENHCTBYIOT O Ta30BO-BOJHOM pPeXHMe ITOI'0 BHIHO-
€2 ¥ O MAaHTHIHOM INpOHCXOXJeHMH (rioHgoB. B oTnHuMe oT kanusA “Hecos-
MECTHMOCTE HATPHA OTHOCHTENbHA, MOCKOJIBKY HATpHeBas Ka/lenToBad
MOJIeKyJla ABIIACTCA OJJHOH M3 BaKHeHIMX vacTeil BewecrBa mantuu [17,
59]. Hatpuit B 3HAUMTEJIbHBIX KOJIHYECTBAX HAKAIUIMBACTCA TAKXKe B 11EJIOUHO-
3eMeJIbHbIX MAHTHHHBIX mMarmax [16], a Takxke B IIENOUHBIX HedeTHHOBBIX
pacruiaBax [S], ompenenss Tak Ha3biBaeMYK HATPOBYK TeH[IEHIMIO™ paH-
Hero pa3BHTHA reocHHKNMHanei [36], wm “renpenmmio A” [20] B dopmu-
POBAHMK TIOPOJ, OKeaHWYecKoil Kopwl. IleTporeHerwyeckoe 3HayeHHE OTHO-
wenua Na/K onpenenserca NpHHUMIMANBHBIMH pas3iMYHMAMHM B TOBE[ICHHH
Kallid ¥ HATpUA B NPOLIECCAaX BBIMUIABICHHA U3 MaHTUM OPOJ KOpPbl B ra3oBo-
BogHoM pexume [35]. J10 OTHOUEHHEe HABNAETCA HAJEXKHBIM NOKa3saTelleM
riyOMHHOCTH TeHepauMH MarM, cTemeHH AngdepeHIHaly TOIKOpPOBOTo
BEILECTBA H 3peJIOCTH KOPbl H MAHTHM 3eMITH.

Gapur u Jiin [90] Ha ocHoBauH GoNblIOro uMcna aHanu3os (Goiee
14 000) nopop KaHajickoro mmrta paccMOTpeny 2BOJIIOLHI0 TOKeMOpHACKOi
KOpbl 3TOTO pervoHa. OHM MPUUDIH K BHIBOMAY, YTO B NMpPOLECCE 3DO3HH MEp-
BHUHOH apXeACKOH KOpbl B INOCHEAYIOUMX CEpHAX MNpPOTEPO30HCKHX MeTa-
MOphHYECKHX TOpPOJ] HAKOMMIIMCh 3HAUMTENbHble KOJIHYECTBA KaJWf, ypaHa,
THTaHAd, TOpUA M APYTHX 3JIEMEHTOB “HEKOTE€peHTHOro pspa. BeiABneHHas
30HAJIBHOCTh pacnpe/ielieHHaA ~HeKOrepeHTOB” B MOpoJax LIMTA HAXOMIHMT
Hawnyuulee oGbACHEHHE C NO3MUMHA NEPBHYHOrO 0GasaNbTOBOrO MCTOYHHKA,
MOCJIEIOBATENBHO CO3/IaBaBIIErO METPONIOTHYECKH 3peNnylo Kopy wura. [nnep-
reHHas TUIO0TEe3a B 3TOM OTHOLIEHMM OKasbiBaercd OeccHibHOH 0ObACHHTL
MHOTHe (aKThl M, B YACTHOCTH, HAKOIUIEHHE B MOPOJIAX YpaHa — TaKOro JIerko-
MOABMKHOTO MNpH MpoleccaX ruMnepreHesa snemMeHta. [IpuMepHO K TakuM
%€ BBIBOJAM OTHOCHTENIBHO POJIM M 3HAYeHHA OCAJIKOB B HAKOIUIEHHH KalluA
B MeTamopduyeckux nopomax npuunin I'pun u [lonpepsaapr [20]. Onu mo-
JIaraT, YTO OFPOMHBIE MacChl MeTaMOpdHUYeCKMX MNOpOJ LMTOB MOXKHO
OGBACHHTL, HCXO/A JIMIDL M3 CHe[yINMX JONyleHWi: 1) Xummueckas mudg-
depeHnmamMa noj| [eHCTBHEM OCAIOUHOTO Mpollecca 3aMeTHO H3MEHANach
3a reojioruyeckoe Bpemsa, nuddeperuanns HaTpUA M Kanka OblIa HaMMeHee
ahdexTHBHa B apxee; 2) Ha BCeM MpPOTAXKEHHH TeOJIOTMYECKOrO BpeMeHH
3HAUMTEeNIbHAA YacTh OCA/IOYHBIX OTIIOXKEHMH COCTOANA M3 CpPefHMX [0 delb-
3HYeCKHX TydOB ¢ CONepMAHMAMM HATPUA, PABHBIMHM IWIH IPEBbIIAIIAME
CONepXaHUA KallusA, 3 HCXO[HBIE [UIA 0CAaJOUHBIX O PO KOMIUIEKChI COCTOITH
M3 BellecTBa ¢ aHAJIOTHYHBIMHM OTHOLICHMAMH HATPHA K KajiMio. YKa3aHHbIe
4BTOpBl, HampHMep, MHLIYT: TeOXHMHA HATPHA M KalMA HECOBMECTHMA C
TEOpHeH OBOJIIOUMM KOHTHHEHTOB TMOJ [eHCTBHEM BbIBETpMBaHMA M 0B6pa-
30BaHMA OCA/IKOB W3 HCXOJHbIX 6a3aIbTOBBIX OPOSI,.

Jurens ¢ corpyaHukamu [88] mpuuwen k BniBomy, uro oTHOmeHue K, O/
Na,0 moxHO paccMaTphBaTh KakK (YHKIMIO Te0JIOrHYECKOro BpeMEHH, OT-
paxaouyo 31ans! 1HddepeHIHanHy H3BepxeHHbIX NOPOJI U IIPHPOAY KIIACTH-
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YyecKHX ocajikoB. Jlna GOnbIIMHCTBA apXeHCKHX MO POl YKalaHHOe OTHOLIeHHe
menbiie 1, unorga oo 0,7; pnsa npoteposoiickux — Gonee 1,2 s u3BepKeH-
HBIX nopoj u Gonee 2 WA ocafouHbiX mopox. Bapuaumm otHoumeHus Na/K
B IIOCJIE/IOBATeNbHBIX MArMaTHYECKHMX CepUAX pasHOro Bo3dpacta GbUIM Noame-
yennl ewe [omu [23], a 3aTeM WCNONB30OBAIHCh MHOTHMH TeOJIOTAMHM TIpH
PelICHHH KaK 4acTHBIX, TAK M o6umX 3ajiay 1o JBOMOLMKM MarMatusma. OHu
HaUDIH OTpaxkeHWe B paBoTax BCeXx BHIIAIONMXCA OTEYECTBEHHBIX M 3apyGesx-
HBIX TeTporpaoB, HanmpuMmep, B paboTe MO MarmMaTHYeCKHM (opmaumam
H0.A. Ky3nenosa [29]. HemaBHo 3TOT MeTon ¢ ycmexoMm GbUT MCIOJIb30BaH
A.B. Bucrenuycom c¢ corpymmukamu [l11] pns gokasatenscTBa pocTta rpa-
HUTHOH KOPbI B a3MaTCKOH 4yaCTH THX00KeaHCKOro KoJiblia.

Mokasatens Na/K MOXHO paccMmaTpuBaTh Tpexdie BCEro Kak (yHKIHIO
pOCTa recCHHKIJIMHATIBLHOM I pAHMTHOH KOpPbl KOHTHHEHTOB. Y MEHBbIIEHHE 3TOTO
noKasaTenss N0 CpaBHEHWI0 ¢ BenwuwHoil 1,2—1,5 (cpesHee 3HaueHwe A
KOHTHHEHTATBHOH KOpbI) CBHIETENBCTBYET O 3aBepiueHuy Hudde peHumManmn
GmDKaiflero MOJKOPOBOr0 MAaTepHala M CO3[1aHHHM NEeTPOXMMHUECKH 3perno
I'PAHMTO-THEHCOBOH KOPBI KOHTHHEHTa.

O TETEPOTEHHOCTH 3EMHOW KOPL|
W BEPXHEM MAHTHM

0.M. lleinmann [144] B mocnemmei paBote, MocBsileHHOH npoGneMe riy-
GuHHOrO pynooGpa3’oBaHKA Ha KOHTHHEHTAX M B OKeaHax, IPHILEN K HCKITI-
YHTENIBHO BaX(HBIM BhIBOgaM. OH yKka3as, yTo rlaBHOE pa3jiHuMe Mexuy me-
TAJUIOTeHHeH KOHTHHEHTOB M OKeaHOB 3aK/yaeTcd B TOM, YTO B OKeaHax
OTCYTCTBYeT KOMIUIEKC MECTOPOX/IEHHH, CBA3AHHBIX C KHC/IOH Marmoi.
UHTpy3uH cpeMHHOOKeAHHYEeCKHUX XpeOTOB BKIIIOYAIOT HE TONLKO rabbpoussi,
HO M IpaHOJMOPHTHl ¥ HAaTPOBbIE T'PAaHMTHI, OOHAKO MOCIEeJHHE He HecyT opy-
[ieHEeHWs B CBA3M ¢ Oe3py/IHOCTbI0 OKEAHMYECKHX MATEPHHCKHX PpacIUlaBoOB.
OxeaHMuecKHe M KOHTHHEHTAJIbHbIE MarmMbl pasfiHyalOTCA MO BeHUYMHE OT-
HouteHuss Na,O/K,0; y mepesix oHo paBHO 7—30, y Brophix 2—4. Pasnuune
METAJUIOTeHHH OKEeaHHYeCKOH M KOHTHHEHTAJIbHOH KOPpbl CBA3BIBAETCA C
HEOTHHAKOBBIMH COJIEPXaHMAMM KalM#A, NOCTYTUIeHHe KOTOPOro B BepXHie
YACTH KOpbI CONPOBOXIAETCA BLIHOCOM M OTIOXeHWem py/d. BeiHoc kamus
He MOXeT GbiThb OOBACHEH paciylaBIeHHEM MAaHTHH, a CBA3aH, 10 MHEHHI
10.M. lllefinManHa, ¢ NpooiXKaLeHcA MO KOHTHHeHTaMHu nuddepeHuHaIen
MaHTHH U Iy GHHHBIMH b depeHIM pOBAHHBIMK 1I0TOKaMH pyaoo6pasylomero
¢ronga B kKopy. YNOMAHYTbIE MOTOKH B OKEAHMYECKOH KOpe H TO[ Hew
OTCYTICTBYIOT M CaMa OKeaHHYecKas MAHTHA ABlfAeTcs HeotaMdbdepeHIMpo-
BaHHOH. JTOT BaKHBbIA BBIBOJI HA3BAHHOI'O aBTOPA, CHAENAHHBIA B rnoGansHOM
acneKTe, MOXeT ObITh MCTONB30BAH IpPH CPABHUTENBHOM TEKTOHHYECKOM
aHATM3€ OT/ENBHBIX [O0KeMOpHHCKHX MIaThopM, OTIHYAIOLIMXCA TO CTpoe-
HHIO, COCTaBY H OCODEHHOCTAM MeTaJlJIOreHHH. Tlpeme BCEro 3T0 OTHOCHTCH
K miathopMaM IKHOI'O H CEeBEpHOro noyyuia pus: (nanpumep, Adpuxa u
CesepHas AMepuka, Adpuxa u Pycckas nnatdopma), S3aMETHO OT/IHY3IOLHMH-
CA IpYr OT Jipyra B 5TOM OTHOILUEHHM, @ TAKXKe MO reoHU3HYeCKHM [JaHHBIM
[157, 164].



TabGnuual

Copepwanne K, Na u oreowenne Na/K B nopoaax wuros

llur K Na Na/K
Bantufickuit 1,45 1,14 0,79
Kanapckmit 1,28 0,84 0,66
Bpasunbcxuit 1,11 1,33 1,20
Kansaansckuft 1,14 1,46 1,28
Mag puTaHcKmit 0,98 1,30 1,33 .

B 1aBn. 3, cocTaBleHHOH C yueTOM ONMYyGINHKOBAHHBIX JAaHHBIX [145, 148,
149] o cpepHem coctaBe moOpor WMTOB (IO ABYM 1MTaM AdpHKaHCKOl
mwiaThOpMbl pacyeT CpefHHX COCTABOB BHINOJHEH aBTOPAMH HA OCHOBAHMH
COBPEMEHHBIX TeKTOHHuecKHX cxem Adpuxu) [63, 69, 83], reoncruueckux
KapT OT[e/IbHbIX TEPPUTOPHH H HMEKUMXCA XHMHYECKHX aHAIM30B MOPO.,
[PUBOJATCA XapaK TEPHCTHKH cocTaBa nopop wuToB 1o K, Na u Na/K.

U3 npuBeneHHOA TaGnMup! crefyer, uro HNOKeMOpHICKHE LUMTHI 33aMETHO
OTIHYAKOTCA [Pyr OT [Apyra Mo COHEpHG@HHI0 KaJlHA, HATPHA H OTHOLIEHHIO
Na/K.

9t omiMuMA OCOGEHHO XapaKTepHBl [UIf IGMTOB ceBepHoro (B anTwii-
ckuit u Kanapckwii) u toxHoro (Bpaswibckuit, KanBaansckuii U Maspuran-
CKHi) MOJIYILAPHI, YTO ABNAETCS yOeIUTeNbHBIM MOATBEPHKACHHEM 1 PHHIIHIIA
GHIIONIAPHOCTH PAa3sBHTHA 3eMHOH Kopbl, ycraHoBneHHoro H.A. lltpeiicom
[68].

IockonsKy BO3pacT BCeX MNOKeMOPHMACKHX WIMTOB opuHakoB (3800-—
2800 . MiH. 7eT), TO MMeKLIMecs pasliMyHA N0 COMEPXKAHUI0 KAaJlMs, HATPHA
H B orHoeHHH Na/K Moryt Gbith 0GbACHEHBI TONBKO MaHTHIHO-KOPOBBIMH
NpHYMHAMH, OGYCIOBIMBAKIIMMH OCODEHHOCTH TIeONIOTMYECKOr0 pa3BHTHA
UMTOB M IIaTOpM GeBepHOTO H HukHOro monmywapuit. Cyns mo pacmpene-
JIeHHI0 KaJTHA, HaTpHA | oTHoweHmio Na/K, apxefickas Kopa H BepXHAA MaHTHA
LHMTOB 0KHOTO TNONyLApHA HABNAKTCA MeHee IuddepeHIMpOBaHHEIMH H
3penbiMH, a J10JI apxeickHX 0hHONHTOB B Kope Boliee 3HAUNTENIbHA, YeM [IA
IMMTOB CEPEPHOrc MONMYURpPHA. ITHM M cleqyeT OOBACHATh CIHENHPHKY H
ocobenHocTH Goratol MeTajuloreHMH Ad pHKaHCKOH IUIaTGOpMBI € ee Kpy-
HEHIMMH H YHHKQIbHBIMH MECTOPOXIEHHAMH 30710Ta, Me[M, HHKend, Ko-
GanbTa, MIATHHOMZIOB, THTAHA, PEIIKMX H PalTHOAK THBHBIX 3]IEMEHTOB H HATTHUHE
3peck HauGonee KpymHeIX (OpMAlMii ypaHO-307I0TOHOCHBIX KOHIJIOMEpAaTOB.
Hcrownukamu 3THX MeTa/uioB ABNIAKTCA MAHTHAHbIE ITyGHHBI, 2 He Ipolec-
Chl, mpoTekaloupe B kope. K naee MaHTHHHBIX HCTOWHHMKOB pYyIl yXe ceHuac
CKJIOHAKTCA MHOTHe reoJioru [2; 3, 4, 50, 62, 67, 107, 113].

KpynupiM [ocTiDKeHMEM COBpeMeHHOH NETPOJIOTHH, TEKTOHMKH H reo-
$u3nkn 6Gbuio ycTaHOBIEHWe BHYTPH [peBHEeALMX JOKeMBpUACKUX Mpo-
BHHUKI BHIXOJIOB MEPBHUHOH apXefiCKOH KOpbI, CIOXEHHOW OCHOBHBIMH
rpanynuramu, Gasutamu W ynsTpabasuramu. Takwe TOpOIBI Y TEKTOHHCTOB
NOJIYYHITH HA3BAHHE MEJIAHOK pATOBOTO KOMIUIEKCd, @ IIETPOJIOTH H TeOQH3HKH
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TaGnuuad

Pacnpejenienue KainHs, HATPHA H OTHOLIEHHA Na/K B nopofax KOHTHWHEHTAILHOR
H OKeaHHYeCKOH KOpbl .

Mopoaa K Na Na/K

KOHTHHEHTBI

AJILIMHOTHIIHEIH runep6asuT 0,004 0,015 3,8

TonenToBbi# Gasansr 0,42 0,85 2,0

KoHTHHEHTALHLIH PHOITHT 59 25 0,64
OkeaHsl

Iunep6a3ut 0,04 0,07 1.7

TonentoBki# GazansT 0,07 1,0 14,7

Buonutel Mcnanoun 122 1,66 1,36

CTANM MX OTHOCHTh K CAMOMY HIDKHEMY I paHYJIMT-Ga3MTOBOMY CJIOK KOH-
THHeHTanbHOM Kopbl. Wccnepmopanma [44, 122, 125, 147] noka3siBawT, 4To
pacrpoCTpaHeHHe MeJaHOKPATOBOTO KOMIUIEKCA IJIaBHBIM 0Gpa3om OrpaHu-
uMBAETCA KOHTHHEHTAMH M MX OKDaWHAMH, 2 OKeaHHuecKas KoOpa [10/DKHA
GBITH PE3KO TPOTHUBOMNOCTAB/IEHA KOHTHHeHTaIbHOM [31, 86]. PocTt rpanHuTHOM
KOpbl KOHTHHEHTOB [O/DKEH OCYLECTBIATBCA B CPABHHTENBHO Y3KOW aKTHB-
HO#l 30He, oTBeualed Beixony 3oH Bensoda [77]. Ilo paunpim B.T. Jlytuma
[33], KanHeBo-HATpHEBbIe NApPaMeTpPhl MENAHOK PATOBOTO KOMIUJIEKCA KOHTH-
Hentos [K — 0,85%; Na — 1,17%; Na/K — 1,38] HauGonee GlIM3KH K TaKo-
BBIM METPONIOTHYECKH He3peNbIX LM TOB AQPHKH, YTO HaXO[UT NGITBE pXIeHHe
B UMpPOKO pa3BHTBIX 3/leCb OCHOBHBIX IpaHynMTax M oduonurax. Ha ocHo-
paruy naHHeiX H0M. Ileiinmamna [66] u B.I'. Jlyrna [33], B mpuBomimoi
ppimie Tabn. 4 CBeleHbI CpefHHE CONEPXAHHA KAIMA, HATDMA M OTHOLLe-
gua Na/K B Tpex HauGosee KOHTPACTHBIX THNIAX KOHTHHEHTATBHBIX M OKea-
HHYECKHX INOpon — Trumep6a3surax, TONEHTOBBIX GasansTaX M PHOJIHTOBBIX
naBax.

U3 ma6nuupl clemyeT, uro METPOXMMHYECKH KOHTpacTHble THMIIBI TOPOL,
cnaralolMe KOHTMHEHTAJIbYH M OKeaHHWUeCKYH KOpy, pe3KO OTIIHYAKTCH
Apyr OT Apyra MO Kajiuio, HaTpuio ¥ oTHoweHuo Na/K. Cyas mo 3tam ma-
pameTpaMm, OKeaHWyeckas Kopa seiserca HemuddepeHuupoBaHHOM, a Mar-
MATHYECKHE MOpOJbl KOHTHHEHTAIBHOH KOpPbI IIPENCTABIIAIOT  MPOJIYKTHI
[OCTATOYHO NONMHOM MH(depeHUHANMH BEleCTBA MAaHTHH. ITH OCOGEeHHOCTH
M OTpaX@IOT reTepOreHHOCTh BepXHeid MaHTHM. MOXMHO HAMETHTBH TeTeporeH-
HOCTb BepXHell MAHTHH HEeCKOJIBKHX NMOpANKOB. B rno6ansHOM OTHOIICHHH
HAMEYAeTCA reTepOreHHOCTh MAHTHH IEpPBOTC NOpsifika I0f KOHTHHEHTAMH
u oxeanamu [78, 144]. Hameuaercl perHOHANLHASA TeTepOreHHOCTb MAaHTHH
H KOpbl BTOPOr0 MOPAQKA [IA OTHAENbHBIX ;yp'l_‘sp}mbn ¥ okeaHoB [164],
2 TAKXKe JIOKAIbHAS IeTEepOreHHOCTh TPEThEro MOPsAIKa YA OT PAHMYEHHbIX
YUACTKOB KOHTHHEHTOB 1 okeaHos [33, 60, 87, 101,104, 134, 147] .
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Tabnuuad

Pacnpepenienne Kains, HATpuA i oTHOweHHA Na/K B mopofax KOHTHHEHTANbHOM
W OKeaHWYeCKOH KOPpbI

Mopona K Na Na/K

KOHTHHEHTH

ATBITHHOTHIHLIHA rHnep6asuT 0,004 0,015 3,8

TonenToBbi#t GazaneT 0,42 0,85 2,0

KoHTHHEeHTATBHBIH PHOIHT 3,9 2.5 0,64
OKeaHBn

I'unepbaaut 0,04 0,07 by

Toneurosslit Gazanst 0,07 1,0 14,7

Buomats! Mcnanmuu 1,22 1,66 1,36

CTATH MX OTHOCHTb K CaMOMY HMXHEMY TI'paHyNHT-Ga3MTOBOMY CIOK KOH-
THHeHTansHo# Kopbl. MccrmepoBamma [44, 122, 125, 147] noka3seiBawT, 4t0
pacnpocTpaHeHHe MENIAHOK pATOBOT0 KOMIUIEKCA [7aBHbIM 06pa3om orpau-
YMBaeTCA KOHTHHEHTAMH H HMX OKpaWHaMH, a3 OKeaHHYecKad Kopa JOJDKHA
GBITh pe3ko NMPOTHBONOCTAaBIIeHa KOHTHHeHTansHOH [31, 86]. Poct rpanuTHO#M
KOpbI KOHTHHEHTOB JOJIKeH OCYILECTBIIATHCA B CPABHHTENBHO Y3KOH AKTHB-
HOH 30He, oTBewaIEd BeixoAy 30H Bensoda [77]. Ilo pauubim B.T'. JlyTua
[33], xanueBo-HaTpHeBbIE NAapaMeTphl MENAaHOKPaTOBOrO KOMIUIEKCAa KOHTH-
Henro [K — 0,85%; Na — 1,17%; Na/K — 1,38] naubonee Gnusku K TaKo-
BBIM NETPOJIOTHYECKH He3pellbiX N TOB Ad pHKH, YTO HAXOJHT NOATBE pXIeHHEe
B IMPOKO DPa3sBHTHIX 3[eCh OCHOBHBIX IpaHynutax u oduonurax, Ha ocho-
Banuu fauubix .M. llefinmanna [66] u B.T. Jlytua [33], B npuBOmmMO#
Bbile Tabn. 4 cBeOeHbl CpEeHHE CONEPXKAHWA KalnWfA, HATPUA M OTHOLIe-
miag Na/K B Tpex HaumGonee KOHTpPACTHBIX THIIAX KOHTHHEHTATBHBIX H OKea-
HHYeCKHX TNOpoj — rHnepGa3sHTax, TOJNEMTOBBIX 0a3anbTaX W PHONHTOBBIX
naBax.

W3 T1aGmuupl cieflyeT, YTO NETPOXMMHYECKH KOHTpACTHble THIbI MOPOM,
cnarallMe KOHTHHEHTAJbYI0 M OKeaHHYeCKYKW KOpY, DPe3KO OTIHYAITCH
Ipyr OT Opyra IO Kajnuio, HaTpuio M oTHoweHmio Na/K. Cynms mo 3tum na-
paMeTpaM, OKeaHMYecKas Kopa sABifercA HemuddepeHIMpOBaHHOMH, a Mar-
MATHYECKHE TOpO/bl KOHTHHEHTAJIBHOH KOpDbBI IIpENCTABIAIT MMpPOJYKTHI
[OCTATOUHO TMOJNHOH Mu(depeHIMAlHH BEIECTBa MAHTHU. ITH OCOBEHHOCTH
H OTpa)@iT reTeporeHHOCTs BepXHeH MaHTHH. MOXHO HaMETHTh reTeporeH-
HOCTb BepXHeH MAHTHM HEeCKOJIBKHX MOpAAKoB. B rnoGanbHOM OTHOILEHHH
HAMEYAETCA IeTEepOreHHOCTh MAHTHM NEPBOLO MNOpAMKA IO KOHTHHEHTAMM
u oxeaHamu [78, 144]. HameuaeTcs perMoHaZbHas reTepoOreHHOCTb MaHTHH
W KOpbI BTOPOTO MOPAAKA JYIA OTAENbHBIX MaTepuioB u okeaHos [164],
4 TaKXe JIOKAbHAA reTepOTeHHOCTh TEThero: MOPA/Ka 1A OF pAHMYEHHBIX
YHaCTKOB KOHTHHEHTOB M okeaHoB [33, 60, 87, 101, 104, 134, 147].



K

CTPOEHHME M COCTAB BEPXHEH MAHTHH

CTaHOBHTCA OYEBHOHHIM, YTO BCS COBOKYIHOCTh M MHOroofpasue THIOB
KOpbl ¥ BepxHedl MaHTHM oOyclOBIieHbl TINyOHHHBIMM TPOLECCAMM B MaH-
THH. JTH TIpOLECCHI JIHIL B BecbMa NpHGIH3UTENIBHOM BHAE MOTYT BbITh
OLIEHEHbI HAa OCHOBAaHMH KOCBEHHBIX [JaHHbIX, [IOCTABJIAEMBIX IeOH3MKOM,
H3yueHWeM BbIGpOCOB riIyOHHHOIrO BeLIeCTBAa, a TAK)Ke HA OCHOBAaHHM TETpo-
JIOTHYECKHUX 3KCIepHMEHTOB. B oOTHOIHWM IIyGMHHOCTH TeodH3HYeCKHX
METONIOB celicMuyeckui metol, Monte-Kapno onpepenser Haubonee 4eTKyio
[paHHIly pa3fena B BepXHed MAHTHH, HAXONALIYICA Ha riyOHHe NpPHMEpPHO
700 xm [163]; mpuposa 3TO# rpaHHIbI HEM3BECTHA, BEPOATHO, OHA OTBEYAET
acteHochepHoMy crnorpo. Ilon wMTaMH OTMEYaeTcd MAKCHMAlIbHAA TTyGHHA
ponHoBopa ['yrenbepra B 300 xm [87], oTBeuaiomiasi, BO3MOXHO, HMHEH
rpaHune obnactd nuddepeHumanuu BepxHeir ManTHH. HenocpepncrsenHoe
H3ydyeHHe OBIOMKOB BeleCTBA BEpXHEH MAaHTHHM IO KCEHONMTaM B KHMOep-
JIMTAaX [ia€T BO3MOXHOCTb NPOHMKHYTh B MAHTHIO HA GONbLmMe TTyGuHbBI,
mo 150—200 kM [119]. M3yueHue cocTaBa BepxHell MAHTHH IO BKIJIIOUEHHAM
B Gasaynbrax, KHMGepnHTax M anmasax NpefcraBiser HanGonee pagHKaNbHBIR
IyTh HENOCPe[ICTBEHHOrO M3y4YeHHA BelecTBA MAHTMH M NpPOTEKAIOLMX B
Hell DIyGHHHBIX TpOLECCOB. YKa3aHHOE HamnpaBjleHHe YCNELHO pa3BHBAeTCH
B.C. Co6oneBsiM M ero corpymHukamu B Cubupckom otpenenuun AH CCCP
[21,27,28,30, 55, 56, 57, 58, 59, 60]. 3a py6exom nomo6Hbie HCCITeJOBAHHA
spmonuensl Tomcom [93], Mapru u lltyGepom [129], Mak-I'peropom
[117, 118, 119] O Xapoit [135], Ixexconom [105, 106], Jlentexcom [85],
Bwum [162], Xappucom ¢ corpymmuxamu [99], Kymo [112], Aoku
[75], I'pusom c coasropamu [95], lityGepom u Ukpamymmusom [154],
Baperrom [76], Knementom [82], llumumy [146] m mpyrumm uccnermo-
BaTeJIAMH.

H3ayuenue rnyGHHHBIX BKIJIIOYEHMH B KMMOepIMTaxX NOKa3bIBaeT, YTO OHU
CBA32HBI TPEHMYILUECTBEHHO CO INEJIOUHBIMH PasHOBHIHOCTAMHM IJyGHHHOM
Da’anbTOBOH Marmbl, HACBILEHHOH JieTyuMMHu. [lo 3THM JaHHBIM Bepxu Bepx-
Heil MaHTHH CJIAralTCA TONIEH MepeclaHBaHUA NEPUIOTHTOB, THPOKCEHHTOB
H NHPONOBBIX IKIIOTMTOB IIPH OrpaHHYeHHOM YUYaCTHM MocnefHMX. Bepxwsas
MaHTHA CWIBHO TH(depeHUHpPOBaHHAA M HEOJHOPOIHAA 10 COCTaBy B pas-
JIMUHBIX PErHOHAX H [a)e OTHenbHbIX yuactkax [48]. B.C. CoBones c cot-
pymHuKaMmu [56] Bbigender cleoyloOLMe THIObI BepXHEH MAHTHH: CYyLUeCT-
BeHHO runepGasuroBbie, [tvmer I, III, VI], Gasur-runepGasuroBbie cnaGo
muddepenmposannbie [tuner 1V, VII], GasutoBeie win GasHT-rHnep6azuTo-
Bble cHIbHO muddepernmposannsie [tunst II, V, VIII] ropusontsr. Cambie
BepXHHE YACTH MAHTHH CJIOXKEHbI aJIbIIMHOTHITHBIMH rHnep6a3HTaMu, KOTOpbIE
¢ rnyGuHoi [mo 75 kM| CMeHAKTCA LNIMHENbCOJEPXALMMY TIe PHIO THTAMH
[nepuomaramu] ¢ ywactuem cnoes Bepnura. ITH MOpOABI copepkatca B 06-
NOMKax KUMOepIMTOB M pacCMaTpMBAOTCA KAK OTTOPXKEeHUbI ITTyGHHHBIX
yacreii Bepxseil manTuu [112], XOTA M He MCKIIIOUEHO CerperalMOHHOE IMpo-
HCXOX[IeHHEe YaCTH 3THX OBJIOMKOB-CErperaluii, paBHOBECHBIX C TOJIEHTOBBIM
paciiasom [146]. Ilo u30TONMM CTPOHUMA KCEHONMTHI MAHTHHHBI, 4 BEpIIH-
TOBBbIE pAa3HOBM/IHOCTH OOHApY*MBAlOT TIeHeTHYeCKHe CBA3M C KHMOepiu-

~ Tamu [76].
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HauGonee riny6uHHbIMH 06JIOMKaMH ABJIAIOTCA KCEHOJIMTHI aJIM33CO/IepiKa-
LHMX IKJIOTHTOB, OTIIHYAIOILMECH OT OOBIYHBIX IKJIOTHTOB BEPXHHX 30H MaHTHH
NOBBILEHHON EJe3UCTOCTHI0, THTAHOBOCTBI) H LIEJIOYHOCTBI0. JKCIIePHMEHTEI
Kyumpo u Honepa [114] nokasanu, yro oGpa3soBaHHMe a/iMa30CO/iepX@IIMX
IKIJIOTHTOB MOXET NMPOMCXOIHMTh 3a CYeT MJIABJIEHHA I'PAHATOBOIO JIEPUOJIHTA,
HO 06s3aTe/IbHO B TIPHCYTCTBHH BOJIbL. I'paHaToBbIe NMepuonuThbl [mepunoTuTsl)
PacTIOJIOXKeHbl BbIle ATIMA30COMEPHALMX IKJIOTMTOB, KoTopsie 06pasywT
HauBoslee MOLUMBIA CIOH BepxHell MaHTHH ‘B MHTepBase 75—400 km [33,
75]. Cpegu rpaHaTOBLIX NEpLOJIMTOB 3aJIeraloT NOJUHHEHHBIE TONILM GasuT-
runepGa3suTOBBIX MOPOJ M [HONCHIOBBIX 3KJIOFHTOB. BelecTBo KceHONMHTOB
B KMMOepnMTOBBIX TpyGKax HeofHOpojHO mno cocraBy. Ilpu mpeumyinecr-
BEHHOM pacrpOCTpaHeHMH mopopd BGa3uToBOro M rHmepbGa3HTOBOrO COCTaBa
HHOTI/Ia BCTpeuaioTcs riyGuHHbIe KCEHONHMThI, BechbMa HeoObluHbie s Gapo-
dunsHOro Komiuiekca BepxHeil manthn. Knement [82] onmcan B kumbepnu-
tax I0AP Bxmovenns, npencrapnsmioume cerperammd [0,1-80 MMm] kanmueBoi-
CITIOMIbI, CIIEMEHTHPOBAHHOM IepBHYHBIMH CEpIIEeHTHHOM M KanbuuToM. BHYTpH
cerperanuii MpUCYTCTBYIOT CKOIUIeHHA (IIOrONHTa, ONIMBHHA M rpaHaTa. ABTOp
OIHCAaHUA TOJIaraeT, Yro Ha DonpLMX riy6HHaX, OTKY/A BhIHECEHbI CIIIIMCTHIE
KCEHOIIMTHI, MEepBHYHBIA PACIJIAB MOT pasfenAaTbCAd HA HU3KOTEMIepaTypHYIO
KAJIMEBYI0 CHJIMKATHYIO YacTh M Ta30B0-KapOOHATHTOBBIA BBICOKOTEMIIEPATyp-
HBIH JIMKBHJL, 06YC/IOBJIMBAIOIMH B3PEIBHOH 3 ¢eKT pH MOHHKEHHH JTHTOCTA-
THYECKOTO JiaBjieHnss W oGpasoBaHuu KUMGepnutoBbix TpyGok. K ananoruy-
HBIM BBIBOJIAM O Fa30BOM peXHMe BHe[lpeHHA-KHMOepITHTOR H KapOOHATHTOB
M O TeHeTHYECKO# CBA3H KMMOepIMTOBBIX M KapGOHATUTOBBIX MAarm IpHIITH
Huxcon [133], Pauxkun u Jle Bac [141], ®eprycon ¢ coasropamu [91] u
[pyTHe HccleopaTenu adpHUKaHCKHX KMMOepnuToB M KapboHatutoB. I'apHei
[97], oBofumBLMi pe3ynbTaThl MCCIEIOBAHHH N0 TeHE3HCY KHMOGEpPIHTOB,
B KayecTBe IJIaBHOIO OTMeYaeT IOJIOJKEeHHEe MHOTMX aBTOpOB O (IIOHIHON
npuposie KHMOEpP/IMTOBBIX pACNNIABOB M HaMHuMM GONBIIMX MAacc JIeTyuMX
Ha rny6uHax 1o 600 Kkm.

Bonblioe 3HayeHWe [OJA BBIACHEHHA Cpelbl KpPUCTAUIM3AUMKM aJiMa3oB
B KHMOEpIHTax NMpHOGpeTaoT pe3yNibTaThl M3YUeHHS BKIIICYEHMA B anmasax,
yerenmo Havatsie H.B. CoGonesbim [57, 58]. IToT MecienoBartess npuilest
K BBIBOMY, YTO aJiMa3bl MOTYT KPHCTAJLUTH3OBATHCA B CIHOKOMHBIX YCIIOBHAX
B CMIMKATHOH Cpefe pa3jIMYHOro COCTaBa — OT JYHHTOB-rapubyprutoB [0
KODYHJIOBBIX JKJIOrMTOB. BkiloueHMs MuHepaJoB B aIMa3ax pe3KO OTIIM-
YalTCA OT MHHEpPANbHOTO COCTaBa KCEHONIHTOB KHMOGEpNMTOBRIX TpyODOK:
TAK, JHCTATHTBl XapaKTepU3YIOTCA HU3KOH TIJIMHO3eMHCTOCTbIO, a. FPAHATAM
CBOHCTBEHHA IIOBBILIEHHAsS XPOMHMCTOCTh. Benke ¢ coasropamu [161] ommcan
B anmasax Tpy6ku [pembep [HOAP] obwibHble BKIIIYEHHA QUONCHOA, CHIIBHO
oBoramennoro kanuem [558,7 ur]. Ipunn ¢ coasropamu [139] ycraHoBHN
B anmazax 3anagHoit Adpuxu H 3aMpa BKIoueHHA oBorallieHHON KajiHem
cmionpl, ¢noronura ¥ caHuguHa. Menrton u'Kuapmuuu [123] wuceneposanu
COCTAaB M CO/IEpXAHHWA ra3oB B anmasax Adpuku. v bpaswiuk. Konuyectna
Ta30B OKa3alHCh OTHOCHTENIBHO BBICOKHMH, a'éﬁbfan BeCbMa pa3sHOOOpa3HbIH:
Gbun aKcrparuposanst H,, CH,, H,0, C,Hy."N;, CO, C,Hs, — OH, 0,,
Ar, C3Hs, CO, HexoTopble M3 HMCCHIE[IOBAHHBIX AIMA30B OTIHUAIHCh He-
OGbIHbIMY COEPXAHMAMM BOIBI M KHCIOPOOA, YTO CBHMIETENBCTBYET, 1O
12



. MHEHMI0 HA3BaHHBIX ABTOPOB, O HAJHUHM HA Gonbumx rirybMHax B MaHTHH
cBoboyHol BoabL. B JTOH CBA3M cile[lyeT OTMETHTh pAJ HOBBIX aKTOB BbI-
COKO# Ta30BOH aKTHBHOCTH I7TyGHHHBIX BYJIKaHWYecKHX anmapatoB. Ocoben-
HO 3TO CBOMCTBEHHO MoJofcMy BynkaHusmMy Acdpuxu. B 20-30-e rogm
¢paHIy3cKHe TeoNorH, u3yvaBume Bynkawmsm Caxapm (Kwmman, Bopns)
o6paTwiM BHMMaHWe Ha (aKThl KpaiiHe BHICOKOH 'B3DbIBHOH ra30BO# aKTHB-
HOCTH 3TMX BynkaHoB. Iloawe B.M. Yaiika u 3.B. Yuaanuc [65], usyvasume
NpooyKThl ByNkaHu3ma Caxaphl B HIDKHEM KeMOpHH, MeJly, B TpeTHUHOE
M YeTBEPTHUHOE BpeMsA, OTMEYANIH BLICOKYI0 Ta30HACHILIEHHOCTD JIAB K PYTHBIX
BynkaHoB Cepyenyra, TenepreGer 1 Taxanper-Artakopa B llentpansHoit Caxape
¥ HaJTH9e B XKepIIOBbIX (alluAX BYIKAHOB MAHTHHHBIX KCEHOIHTOB.

3HaunTeNbHbIe BhIOPOCH! MTyGMHHBIX Ta30B YCTAHABIIMBAKOTCA IIPH COBpe-
MEHHBIX BYIKaHHYCCKMX H3BepxeHuax. YaiiHo [81], H3yuaBLIMA H3BepKeHHE
BynkaHa TeHerns Ha KaHapckux OCTpoBax, yKasblBaer, 4To B HOYb Ha 13
HoAGpa 1971 r. Bo BpemA mapakcu3Mma M3 Kparepa T-3 BeiGpaceiBasnica Byl
KaHWYecKHil ra3 co ckopoctsio 10 340—430 kM [uac npu ne6ure raszos 25—
32 xm®/uac u Temneparype 1050°C. B Havane napoKCH3MOB a3l COCTOSUTH
u3 H, u CO, a B xonue — u3 CO,. Kpykinenk u fp. [84] omucanu ropenue
Bojiopofa B armocdepe IpH W3BepxeHMM rasop Bynkana Kunays Ha Iabaii-
ax 14 asrycra 1971 r. Jle Tepy c corpymuukamu [115] Bo Bpemsa u3Bep-
JKeHUA BynkaHa Apra-Ane B Jduomuu B 1974 r. ymanoce otoGpath M Hc-
CJIeloBaTh UYMCTble, He 3arpA3HeHHble aTMocdepHBIM BO3yXOM, rassl. OHH
cocrommn u3 H,0, Hy, Ny, Ar, O3, COuCO,; cmech razoB 1o cpaBHeHHIO
C TEOpPEeTHYECKOH MOIenbi0 HAXOOUTICA B pPAaBHOBECHH MpH TeMIepaType
1130°C u pasnenuwn oxono 2,8 xGap. Hayrom u mp. [130] ormeuasnr, uyro
npu BeiBpoce razop u3 BynkaHa Mayuy-Yny [lasaitu] B 1970 r. coBMecTHO
C ra’aMH BbIHOCHJIHMCh Cy/bbaTel, XJIOPHUIBI M GTOPHIBI HATPHA, ATIOMHHMA,
Kejie3a, MarHuA M Kaaua. B 3ToH cBA3M GONbILIOH MHTEpeC Ipe[CcTaBIIAIT
HOBble [aHHble O pe3ynbraTax OypeHHA CBepXrilyBOKOH CKBaXMHbi Ha
Konbckom mnonyoctpoBe, KOTOpas BCKphUIa [ipeBHedlme oB6pa3oBaHuA
KOHTHHeHTanbHO#H Kopsl Banrniickoro nmra [1]. Ha riry6une oxono 6000—
7000 M nopompl OKa3alIHCh CHJIBHO HACHIIEHHBIMH HOBEHWIbHBIMH IasaMH —
CO;, He u yrneropopopamu. Eme no 3toro uccnemoBanus U.A. [letepcumse
[45, 46, 47] nopon Konsckoro mnomyoctpora, ocobeHHO XuBGHHCKOIO Mac-
CHBa ILENOYHBIX MOPOJ, OTMEYaIoch OGHIHE B HHUX YIJIEBOOPOIHBIX ra3os,
V1A KOTOPhIX HMHOIIA TPHHMMAJICA KOpPOBbI HMCTOUHHK M OHOTeHHbIe O-
Kembpuiicke 0obpasosaHusi. COBpeMeHHBIe Pe3yNbTAaThl HCCIIEOBAHHWI ra3oB
B wieI0YHbIX Nopoaax Xubut [26, 49] nossonsior Gonee onpeeneHHO CUATATE
3TH ra3sl r1yGHHHBIMH H CBA3BIBATh X C IOCTYTUIEHHEM M3 BepXHEeH MaHTHH,
ocobenHo ywntemBas uccnenoBaHua E.K. Mapxwuuna [40], B.A. IlaHaesa
[44], T.E. Boiixo [7], K0.A. Honroea u H.A. llyryposoit [22] u mpyrux
aBTopoB. Bce 3™ paHHble yGexxpaior B TOM, Yr0 Ha Gompumx miryfuHaxX B
MaHTHH MOTYT HaXOJMTbCA NOPO/bl CHJIBHO HACBILEHHBIE ILIEJIOYHRIMH Me-
TajulaMH, ra3’saMi H pyOHBIMH KOMIIOHEHTAMH, NOCTaBJIAEMBIMH B BEpPXHIOK
MaHTHIO W KOpy NpH IyGHHHBIX TEKTOHHYECKHX IIpOIECccaX M TelUIOBBIX

MOTOKaX U3 Iy OHH.
3emMHaA KOpa KOHTHHEHTOB H OKeaHOB 00pa3oBaHa NMpH NMPAMOM YYaCTHH
310r0 rny6uHHOro cioA. B HacTosiee Bpems NpeIOXKEHO HECKOJBKO IeT-
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POJIOTHYECKHX MOJIefiell CTPOGHMA 3eMHOH KOpbI H BEpXHEH MaHTHH, NpH-
yeM BCe OHM MpedyCMAaTpUBAIOT Pe3KOE pa3iiMune KOHTHHEHTAIbLHOH M OKe-
aHuyeckoit kopbl. KOHTHHeHTanbHBIE KOPbI XapaKTePH3YITCH CYILECTBEHHO
TPaHHTHBIMH NOPOJAMH M MMeT MomHocTs 35-50 KM; OKeaHHWuecKHe e
KOPpBI CJI0XeHb! GazanbraMu u umeroT MouHocTh 1020 kM. KoHTHHeHTaIbHAS
Kopa o rmyGuHbl 20 KM IpeJCTaBJIeHA I'DaHHTOTHEHCOBBIM CIIOEM, HIDKE
KOTOPOro pacloioeH I paHynuT-Ga3uToBbii (Gas3anbToBBIA) ciiod Gonee
HEO[HOPOJIHOTO COCTaBa (TrpaHyIHTHI, rab6ponsisi, aMbuBOTHTLI, ODHOHTEL) .
Huxaaa uvacTe rpaHynuT-6asuToBOro cios cnaraerca Mano mddepeHumpo-
BaHHBIMH 3KJIOTHTONONOGHBIMH MOpoaMu M aMpHOONHTAMH — MOpodaMH,
nepeXOALMME K MaHTHitHbIM dksiorutam [33]. Mro [109] ouenuBaer mou-
HOCTb OKeaHHuYecKoi nuTochepsl B 70 KM; OHa MMeeT IBYXCIIOHHOE CTPOEHHE:
BEPXHHH CIIOH CJIOXEH NMepHI0TUTAMH, HH)KHUI — OJIMBHHOBBIMH IKJIOTHTAMH,
OrpaHHYeHHLIMM BHU3Y JIMHMell cyxoro comuayca. Bopuens [164] paer cpen-
HHE MOIIHOCTH KOHTHHEHTAJIBHOH M OKEaHHYecKOH KOpBI: COOTBETCTBEHHO
33,7 u 12,05 xm. Ilo ero paHHbBIM, KOHTHHEHTAJIbHAA KOpPA 3HAUMTENIBHO pac-
cnoera (ot 1-2 po 8 reodmsnyeckux rpanul paspena). OxeaHnyeckas Kopa
COCTOMT 3 cios Bomsl (4,8 km), ocapounoro cnos (0,8 xm), cmos 2
(1,68 xm) u cioa 3 (4,77 km). [lo nannbim B.A. Ilanaesa [44],cnoit 2 At-
naHTHYyeckoro ¥ MHOMACKOro OKeaHOB HMeeT MEHSIOLIYHCA MOIIHOCTh OT
0 pmo 5 KM, KOTOpas BO3pacTaeT K BYIKAHHYECKHM OCTPOBaM, MOMIBOIHBEIM
mwiaTo ¥ xpebraM M coKpaugaercd K riayB6oKOBOIHbIM KOTNOBHHAM. C 5THM
ClIOEM CBA32HbI JIMHEHHbIe aHOMAIMM OKEaHOB M NOCTYyIUIeHHe HedTenpous-
BOIALMX YriesopoporoB [44]. IIHO OKeaHOB C/IOXEHO OHODPOIHBLIMH TO-
neutoBbiMu Gazanmpramu  [31, 102] ¥ mMum B 06NACTH BYNKAHWYECKHX
NOJHATHH IOABJIAITICA IIEJIOUHbIe PasHOBMIHOCTH GasanbToB, a HauGonee
rnybuHHbIe KanueBble OGa3anbThl NOABIAKTCA B CTPYKTYpax, CBA3AHHBIX
¢ rny6mamu 200-300 km [33]. Ouu oGHapysxeHsl Ha oxpauHax Tuxoro
OKeaHa, B OCTpOBHBIX Ayrax u xpebrax [77, 82,96, 108, 112].

IPOBJIEMA TJIYBWHHBIX UCTOYHHUKOB
"HEKOT'EPEHTHBIX" 3JIEMEHTOB

[lo mMerwnmMMCA [JAaHHBIM MAarMbl KajMeBbIX 6a3albTOB M KHMGEpPIHTOB-
KapOOHATHTOB fABNAKTCH HauGonee riny6unHbiMu [27, 33, 39, 66, 67, 77,
82, 96, 108, 117, 118, 119]. Bce HccnenoBaTeny eIMHONYIIHEI B TOM, YTO
A HauBonee riyGHHHBIX MArM XapaKTepHa BBICOKASA LLIETIOYHOCTh ITIaBHBIM
oGpasoM Mo KaJHMI0 H NMOBBILEHHAA ra3oHaceieHHocTs [26, 127]. Cnemo-
BaTeJIbHO, CyOA MO Kalluio, [NyGHHHbIE YACTH MAHTHM SBIIAIOTCH Haubolnee
BEPOATHBIM MCTOYHHKOM ’'HeKoOrepeHTHwIX  anemeHToB. Ilo cBoum mnerpo-
XHMHYECKHM OCOGEHHOCTAM THUITHUHBIMH “"HEKOFepeHTaMu’ SABIAITCA TAKXKeE
IOBEHIIbHBIC ra3el M HX coequnenns: H,, O, H,0, OH, Cl, F, COS, S0,,
He, Ar, N,, CH,, C,H,, C,Hs, C3Hg, CO, CO3w np. MaHTHITHBIH HCTOMHHK
Kanua H QUIIOHIOB [O/DKeH GbITh pacnonoxe mmb.rpaﬂaronmx JIepUOTHTOB
M3 HH30B BepXHEH MAHTHH, MOCKOJNBKY Hexorepenm B HX COCTAaB BOWTH
He moryt [142]. B.I'. Jlytu [33] ouenuBaer riyGuHY reHepaluu KajHeBbIX
GasaneroB ke 200-300 xm; W.M. lleinmann [67] monaraer, yro wanwii
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poctynaet ¢ riny6un He menee 1000—1500 km. Bo3aMosxHO, YTO Cl0# MaHTHH,
HACHIIIEHHbIH ''HEKOrepeHTaMu' IIpHypOuYMBaeTCA B CBOeH BepxHell YacTH
K Haubosice ueTKOM. ceiicMoreodusuueckoi rpamuue: 690 + 25 km [163].
OTHOCHTEIIBHO MeXaHM3Ma BbIHOCA *'HEKOTrepeHTOB” ¢ riyBHH BhICKa3bIBAJINCh

pie TIPENIOJIOKEHHA, KOTOPble MOXHO pa3[ieIiTh Ha TPH TpymIibi:
1) onHK uccnenosareiu [S1, 65, 77, 94, 153] npuBneKawT rHNOTE3y accH-
MWIALMH 0a’3abTOBLIMH PAacIUIaBaMH T'PaHMTHOIO KOPOBOIO MAaTEpHala;
2) ApYTHM HCTOYHMKOM 'HEKOrepeHTOB’’ CUMTAIOT IPOLECChl MarMaTHYecKom
9BONIOUMH “'MHpONMTa’ B pe3yibTaTe 30HHOH IUIABKH WIH MarmMaTHYecKoro
KHcnoTHOro BeienauwmBanua [10, 25, 33, 73, 97, 143]; 3) TpersH cuMTaioT
MCTOMHHKAMHM ''HEKOTrepeHTOB’’ NOpoAbsl MaHTHM, Gonee riyOHHHbIE, YeM
IPaHATOBBIE JIEPLOJIHTEI [6,54,67,98, 116].

CTOpOHHHKM ACCHMWIAIIMOHHOH THNOTE3bI PAcCHoNaralT HEeNOCTATOUHBIMH
apryMeHTaMu, MOCKOJIBKY ¢ IIOMOLBI0 3TOH THMOTE3bl HEBO3MOXHO OObBAC-
HUTb MOMABNEHHE ’’HeKOrepeHTOB’ B HauGonee INMyGOKHX YaCTAX BepXHeH
maHTud. CTOpDOHHMKH aBTOXTOHHOTO MCTOUHMKA ''HeKorepeHToB” mpepjia-
ralT HECKONBKO BapHAHTOB HX CENIeKTHBHOIO BBIIUIABIIEHHWA W3 Gasansra
n nopop, manTHH. Hanbornee apryMeHTHpOBAHHBIM ABJIAETCA I1peIIONaraeMsli
MEX4aHH3M 30HHOH IUIABKH, TeOpeTHYecKH OGecreyMBalOLLMil IPOTPECCHBHOE
HaKOIUIeHHe 'HEKOrepeHTOB'’ B IOC/IEIOBATE]IbHOM PpALY CelIeKTHBHOrO
BBIIABJICHUA CWIMKATHBIX paciuiaBoB. OgHAaKO M 3Ta THIOTe3a He MOXeT
YHOBIIETBOPUTENIBHO OOBACHHTL NMOABJIEHHe KATHA M JIETYYuX Ha GOmbumx
rybuHaX B MaHTHHM, 2 TAK)KE HAKOIUIEHHEe TYTOIUIABKOTO TOPHA IO OTHOLLE-
HHMI0 K 0oJee JIErKOIUIABKOMY YpaHy M [ApyTHe MOAOOHbIE HECOOTBETCTBHA.
I'mnoresa MaHTHHHOrO KHCJIOTHOTO BhILENAYMBAHMS, IIPE/UIOKEHHAA W YIAUHO
aprymentupoBainas B.I. Jlyruem [33] B oTHOLIEHMH HEKOTOpBIX ACNEKTOB
MeTacoMaTo3a IIyGHHHBIX 30H, TAK)E He MOXKeT OOBACHMTb INyOHHHBIE HC-
TOYHHKH KaJIMA K JeTyunX. To e clleyeT ckaszaTb H O [PYTHX THIOTe3ax
MaHTHHHOABTOXTOHHOTO M KOPOBOIO MCTOUHMKA TOIBH)KHBIX KOMIIOHEHTOB
[37, 143].

Bmecte ¢ Tem oBHapyxeuHe B Haubosiee rinyOmMHHBIX TMOpopax — KHMGep-
JMTAX M B CAMUX aTMa3axX KaJlHeBbIX CIiof, ¢JIOromHTa, CaHMIMHA, KBapua,
rasoB M CIeJIOB WHTEHCUBHOH ra3oBOil aKTHBHOCTH OIpeeNieHHO CBHJIeTelb-
cTByeT 0O OYeHb I7yBOKOM MCTOYHHKE “’HEKOTepeHTOB’ . Yike CpaBHMTEJIbHO
AaBHO ObUTO OOpalleHO BHMMAHHWe HA 3HAYMTENIbHbIE KOHUEHTpALMH B KHM-
Gepnurax TAKOro HeOGBIMHOIO [IAi OCHOBHBIX MarM MHHEpasa, Kak [HUpPKOH.
Hupkon kumbepuToB oueHb cBOcoGpaseH. OBGBINHO ITO [NOBOJIBHO KPYIHbIE
H CWJIBHO KoppomupoBaHHble (dniouani?) KpHCTauisl, 0BOramieHHble MHOTH-
MH *’HeKorepeHTHbIMU 3nemeHtamu. Meiiep u Ceucepo [121] HepmaBHO omm-
Caji¥ BKJIIOYEHHWA IMPKOHA, KBapla, pPyTWIa M WibMeHHTa B anmaszax bpa-
SMITMM, YTO ABJIAETCA NpPAMBIM YKAa3aHWeM Ha HAJMYHE Cpelibl, COCTOALLEH
U3 "HeKOrepeHTHBIX'' JJIeMEHTOB, B KOTOpOH KPHCTA/UTH3OBAJIMCh Gpasuib-
CKHe ayimasbl. Bee nmpuBe/ieHHbIC BbIlle JaHHbIE B COBOKYITHOCTH NO3BOJIAKT
TIpU3HATH THMOOTE3y TIHNEPMAHTHHHOIO HCTOYHMKA “~HeKorepeHToB” Gonee
060CHOBaHHOH BCEM MMEIIIMMCA B JIAHHBIA MOMEHT FeoJIOTHYECKHM maTte-
puasiom. Ilerponorus moka He pacnonaraeT HEMOCPeCTBEHHbIMH Habio-
AEHWSAMM BellecTBa INyOMHHBIX 30H MAHTHH, KOTOpbIe MO3BONWIN Gbl PHATH
K O[IHO3HaYHOMY BbIBOAY O (a30BOM COCTOAHHH, COCTABE M NPHPO/IC MAHTHH,
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pacio/ioxkeHHOR HHXE TI'paHAaTOBBIX MEepHAOTHTOB BepxHel manTvu. B.C. Co-
Gones [54] monaran, uro HauGornee riyGHHHBIME IO POAAMH, TeHE pHPYIOLMMH
KHMMOCPIHTOBYI0 Marmy, SIBIAITCA CIIIUCTbIE NMEepHIOTHTRL. Takue MOpOb!
MOrnM Obl ABMTBCA pPOJOHAYATIPHHKAMM I IMOTOKOB HEKOTEPEHTOB™ M3
MAaHTHM H OOBACHATH MpHpONY TIJiyGHHHBIX KanueBbiX ¢mionnoB. Xapwiis
[98] momaraer, yro pAn KaIMiH- M BOJOCOAEPXALUMX MHHepanoB (¢boromur,
cmompl, aMbuBOIBI, CAHWIMH U [1P.) CONePHKUTCA B IIOPOMAX caMOH riyBoKoi
BepxHeHl MaHTHMH M ABJIAETCA MCTOYHMKOM BOIbl H JPYTHMX KOMIIOHEHTOB
rpaHuTHO# Kopsl. JUnoip u Baiutedt [116] ewe Gonee onpeneNneHHO BbICKa3bl-
BAKTCA O HANMMYMM Ha riTyGuHe 0cOGOH (IOrONMTOBOH MaHTHM — MCTOYHHKA
Kanus M dmougos. B 3100 cBA3M Gonblloe 3HaueHWe MpuobGperaeT Haxo[ka
B kuMbBepnurax fkytHn oGnomka (OronuTIIMKpPOWIBMEHHTOBOMH MOPOIBI
[48].

Ilpencrapnenus o “’duoronuToBOd MaHTHW', Haxojfuieiicd IOJ TrpaHa-
TOBBIMH JIEPUOJIMTAMH M ABJAIONIEHCA TABHBIM HCTOYHHKOM 'HEKOTEepeHT-
HBIX' 3JIEMEHTOB, B CBeTe MMEIOUMXCA (PaKTOB ¥ pa3BUTHA METPOJIOTHH TIIy-
GUH MpeNCTaBNAIOTCA HauboNee peANHCTHUHBIMH. OHH MOryT OGBACHMTH
H pAl TeONOTHYeCKHX OCOOEHHOCTeH CTPOEHHMA M COCTaBa [peBHeHIleH KOH-
THHEHTAIBHOH KOpBI LMTOB. B mpenmenax WMTOB M KpHCTAIUIHYECKHX Mac-
CHMBOB paHHero foKeMmGpua ceiyac yCTaHOBJIEHbI KpYITHbIE CBOJIOBBIE 'KOIb-
1eBbIe’” CTPYKTYphbI, C KOTOPBIMH CBA3aHbI paiiOHbI INTyOHHHOTO BYJIKaHW3MAa
M PpaclpoCTpaHeHHA KMUMOepIHTOBBIX M KapboHatuToBRIX Ten [64]. O6eruHo
BONb TpaHHI, KONbIEBBIX CTPYKTYp IMEpBOr0 MOPANKA PpACIOJIOKEHbI
(rIoronUTOBHIE MOPOJHI, KAK MPABHIO, B ACCOIMMALMH ¢ IopofiamMy, oboraiieH-
HeIMH (docdopoM, peIKHMH 3eMIAMH H [IPYTHMH JJIeMEHTAMH ~"HeKOTepeHT-
Horo” pama (umTel AnpaHckwuit, AHaGapckmit ¥ ap.). Bo3pact ymomsHyTsix
o6Gpa3oBaHMii OKa3bIBaeTCA BechbMa JIpeBHMM — 10 3600 muu. ner [14]. B
CTPYKTYpPHO-CTPATHI padHUeCKOM OTHOILCHHH OHH OTBEYAIOT BBICTYNAM JIPEB-
Hero mokemMOpus, cCaraiuero. OCHOBaHHe KOHTHHEHTaIbHOH Kopbl. He sBina-
FOTCA JIH 3TH KOMIUIEKCHI ¢ UX CBOe0BpasHbIM COCTABOM H METAINTIOHOCHOCTBIO
nepeMeleHHBIMH ¢ TITyGHH N poyKTaMH GIIOrONHTOROM MaHTHH?

B cBasu co Bce Gonee penbedHO BCeTawwied MpoblneMoH IunepMaHTHARBIX
MCTOYHHKOB KallMfA, JIETYYMX M PyIHBIX KOMIIOHEHTOB KOpEeHHEIM 06pa3om
nomkeH ObITh NepecMOTpPeH BONPOC O NpHpoAe U 06 UCTOUHMKAX rlyGHHHOTO
TelUla, TeHepHPYIIIEr0 MAarMaTHYeCKHe Hpollecchl B Kope M MaHTHH. CraHo-
BHUTCA OUYEBHIHBIM, UTO YCTOABILHMECA 11 PECTABIIEHHA O KOPOBBIX PaJHOTeHHBIX
HCTOYHHKAX TelJIa B CBA3H C YCMEXaMH IETPOJIOrMH 3eMHBIX ITyGHH OKa3bl-
BAWTCA HECOCTOATENbHBIMH. B 3TOM OTHOLIEHMH OCOGEHHO IOKA3aTEeNbHbI
BoiBofbl E.A. Jlio6umoBoit [32] 0 MaHTHAHOM MCTOUHMKE pPaJHOTEHHBIX
TEMIOBBIX MOTOKOB. IlpefcTaBiiseTcs TaKiKe, YTO MHOTHE HECOOTBETCTBHA
B pacuerax Ganmasca pymHoro BemectBa [53], ocHOBaHHbBIE HA MOJIENH XOM)I-
PMTOBO MAHTHM, MOTYT ObITh YCTpaHEHbI, 4 TONyueHHbIE pe3yNbTaThl 1I0-
HOBOMY OCMBICIICHbI, €CITH MCXOJMTb H3 MOJEINH “’dnoromuToBOH’ rHIEpPriTY-
GunHOH MaHTHH. OCOGEHHO HACTOSNTENBHBIM ABIIAETCA 1€ PEOCMBICITHBAHHE
uneii JLU. Menpeneea 0 Heo praHHYeCKOM IIPOHCXORJIeHH HedTH HAa OCHOBe
COBPEMEHHBIX YCHexoB IilyGMHHOH NeTponorkd. B manmbHeiiemM paciumpeHim
M yrayOneHHH 3HAHMA O KOpe M MaHTHH 3eMIIM MOXXHO BMJIeTh HaubBolee
6/1aroTBOpHOe BIHAHME TITYOHHHOH TreoJOTMH HAa pAa3BUTHE METATUIOTEHHH
16



H reoJIOrOpasBe/lOMHOH MpPAaKTHKH. MTak, BCe HINIOKEHHBIE Bblllie CYMMHPO-
panHbie GaKThl  IMIHpHIECKHe OBGOBLICHNSA MO3BONAIOT CUATATD, YTO:

1) reonoruueckue ocoBEHHOCTH paclipelelieHHA Kallisd B 3eMHOH Kope
M BepXHeH MAaHTHM, 4 TAK)Ke OTHOLUEHHE Na/K sBnsoTcA BaKHBIMH NMOKAa3a-
TeJIAMH JBOJIOUMM IOpPOJ 3eMHON oBonouku (nmurocdepsr); 3T0 BbI3BAHO
MNEeTPOJIOTHYECKH pAa3NHYHbIMH CBOMCTBAMH KaJIMA M HATpHA NpH gMddepeH-
[MALMM BellecTBa BepxHedl MaHTHM M BbIIUIABJIEHHA W3 Hero nopop Gonee
KHCIIBIX, YeM XOHIIPHT. '

2) MaHTHA TOJ, KOHTHHEHTAMH ABJIsAeTcA Gollee NMeTPOXMMHYECKH 3pENoi
# oTaMddepeHIHpPOBAHHOH, YeM MaHTUA OKEeaHHYeCKOW KOpBbI; CTeNeHb 3pe-
N0CTH CyDKOHTHHEHTalIbHOH MAHTHH pa3fTMuHa MOf] pPa3/IMuHBIMH KOHTHHEH-
TAMH; KOHTHHEHTBbI CEBEPHOTIO MOJIYIIEPHsA CII0XKeHBI Goee 3 pefioii a pxencKoH
KOPpO#, YeM KOHTHHEHTbI H0XHOTO mMonymmpusa (MpHHUMN GHITONAPHOTO pas3-
BHTHSA 3eMHOH KOPBI) .

3) B nopopax riyGHHHBIX YacTeil BepXHeH MaHTHH OTMeEYaeTcs yBellHueHHe
Kaqufd ¥ COMyTCTBYIOIMX €My LIEJIOYHbIX 37IEMEHTOB, ra30B H PYAHBIX KOM-
MOHEHTOB ''HeKorepeHTHOro' psApa; Ha rnyGune ceeuue 700 xkm mopn rpa-
HATOBBIMH TIEDHIOTMTAMH JIOJDKHA pacllojlaraThcd TaK Ha3biBaemas doro-
nutoBas MaHTHA (nepBuuHoe HemuddepeHimpoBaHHOe BemlecTBO 3emiH),
ABNAOLRAACA HCTOYHHKOM “'HEKOrepeHTHBIX W 3JIEMEHTOB, c(hOpPMHPOBABILHM
TPaHUTHYI0 KOPY KOHTHHEHTOB.
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