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Temarnyeckuil CIENBBIMYCK XypHana «['eonorust u reou3uka» MOCBSIICH MaMsATH akajeMuka Bramu-
mupa CrenanoBuva Co0oieBa M HCIOJIB30BAHUIO €r0 HMJCH B COBPEMEHHBIX paboTax. DTH pabOThl MOXKHO
CrpyIIUpOBaTh B JIBa pas3jielia, Ha3BaHHBIX B 3arojoBke ctaTbu. Kpome 12 crtaTeil, MOMEIIEHHBIX B CIIEUBbI-
MycK, emie oaHa cTatbs [['uito u ap., 2019] omyOnuKkoBaHa paHbIIE B 9TOM e JKypHalle, 1 OHa TOXe OyJeT
YIOMSIHYTa B HalleMm 0030pe.

OO6uue mpobsieMbl B 00JIaCTH F€OJMHAMUKHU U METPOJIOTUU 00CYKIAIOTCS B IECTU CTaThsiX. OHU OTKPBI-
BaroTcs cratbeil H.J1. [Jobpeyosa «B3anMoneiicTBUE TEKTOHUKH TUTUT ¥ TEKTOHUKH ILTFOMOB: BEPOSITHBIC MOJIC-
T ¥ BOXHEHIINE MpUMEpBD». B 3T0l 0030pHON CTaThe pacCMOTPEHBI OCOOCHHOCTH B3aUMOICUCTBHS ILTUT U
TEKTOHHKH TUTIOMOB, BKIIIOYAst IPOOJIEMBI, PACCMOTPEHHBIE B 00CYKICHHBIC Ha M e IyHApOTHOM CHMIIO3MyME
10 MaHTHHHBIM ITroMaM B ceHTsi0pe 2019 1. B Tomcke (conpencenarenu P. Dpuet, B.B. Spmomrok, H.JI. [106-
peroB).

B nauane cTaThu npuBeieHb celficMoToMorpaduueckue 1anHsie 1o cioro D, [[lo6penos, 2020 u cchuiku
B HEM|, IOKa3bIBAIOLINE, KAKUE U3 IUIFOMOB, IIPOSABJIEHHBIX HA IOBEPXHOCTH, UMEIOT SICHO Pa3IMYUMble KOPHU
Ha IpaHMIE MaHTHA—APO. OTH 20 MaHTHHHBIX IUTIOMOB, OOBEAWHCHHBIX B THI | «IIEPBUYHBIC M SICHO pas-
JIMYUMBIE TUTFOMBDY, KOHIIEHTPUPYIOTCS B JIBYX MOJISX C OTPULIATENbHBIMH 3HaueHUsAMH (O V¢/v¢ [French, Roma-
novich, 2015]). ITepBoe mosie MoxkeT ObITh Ha3BaHO A(PUKAHCKUM, KaK BIEpBbIe ObLIIO 0003HAUEHO B paboTax
[3onenuraitn, Ky3semun, 1983, 1993] unu Tuzo B padote [Torsvik, Cocks, 2017]. Ono Bkmtouaet Mcnannckuit
oM Ha ceBepe; Adap, Tanzanus, Kanapckuit u 3enenoro Meica B Adpuke; uepe3 AQpuky NpoTaruBaeTcs K
oMy Keprynen B Muauiickom okeane. Jpyroe none — Tuxookeanckoe (uiau Jason B pabdote [Torsvik,
Cocks, 2017] pacmonaraercsi B IEHTPaJIbHOW U I0r0-3aMaHoN JacTsx Tuxoro okeaHa u BKIrodaeT [ aBaickuii
oM Ha ceBepe U [Iutkapm, Camoa, Tantu, Mak-/lonansn, MapkBecc 1okHee. B 3TUX MOJSIX BUIHBI TaKKe
KOJIBLIEBBIE CTPYKTYPBI, OTpaskarollne KOHBEKTUBHYIO CTPYKTYpY B cioe D,.

JpyrHe IDIIOMBI, 9acTO TpakTyeMble KaK HI)KHEMaHTHHHBIC, HAXOISITCS BOJNM3U CPEIMHHO-OKEaHHWIe-
cKHX Xpe0ToB U notepsin yactuaHo (["ananaroc, Tpuctan, C. Enensr) winu nonHocteio (byBe, Kposer) cBszu
C HIDKHEH MaHTHEH, BO3MOXHO IO MPUYNHE MX MHTEHCHBHOTO CMEIIMBAHMUS C TIOAHUMAIONIEHCST acTeHochep-
HOH cTpyeit. Jlpyras Bo3MOKHAs MpUYNHA — TpaHC(HOPMAIUS YaCTH HIDKHEMAHTHHHBIX TUTIOMOB Ha TPaHUIIE
BEPXHSS—HWKHSS MaHTHS WM Ha HIDKHEH rpaHurie acteHocdepsl. OnHa U3 3a/1a4 JaTbHEHITUX UCCIeI0Ba-
HUH — BBISICHUTD, [I€ ¥ KaK TO MIPOUCXOAUT, B TOM YHCIIE TIPH BEPOSTHON MOAN(DUKAIIUN (CMELICHNH) KapOo-
HATUTOBBIX PACIUIaBOB, MOAHUMAIOLINXCS U3 HIDKHEH MaHTHU.

[IpuBeneHs! Takoke APyrue MpU3HAKK CBA3H MAaHTHHHBIX TIIOMOB C TPaHHULIEH — S1pO—MAaHTUsS—BBICO-
koe orHomenue He/*He, makcumanbroe B TaBaiickom, McnanackoMm, PelOHBOHCKOM TUTFOMax (cM. puc. 3 B
cratee [Hobpenos, 2020]), Beicokoe cofepxanue muatuHongoB 1 u3oronos O¢ [Hansky et al., 2004; M30x u
Ip., 2016], orpunarenbHas KOppeislys HHTEHCHBHOCTH MAaHTHHUHBIX TUIFOMOB C YHCJIOM MHBEPCUH MarHUTHO-
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Puc. 1. ConocraBiienne PT-KPpUBBIX, XapaKTEPU3YIOUIUX IKCITYMALMI0 MarMaTuyeckux nopoja u3 Koxk-
YeTaBCKOil MaJ1e030HbI CYOAYKIUM 10 AaHHBIM padoT [Dobretsov, Shatsky, 2004; Schertl, Sobolev, 2013;
Jo6penoB u ap., 2015; Muxuo, Kopcakos, 2015], u cpaBHeHue ¢ 3TanaMu MeTaMop(pu3Ma B MaKCIOTOB-
CKOM KOMILIeKce — KpacHble oBajbl 1—4.

Wcrounuk nanubeix: [Cobones u ap., 2015] ¢ gonosHeHUSIMA.

ro nosia 3emnu [Larson, Olsen, 1991; Jloopenos, Kupasmkun, 1994; To6penos u ap., 2001]. ITpodbaema xop-
PENSILMU C YUCIIOM MHBEPCUN MMeEeT BaKHOE 3HAYEHHUE JJIsl MOHUMAHHUS MPUPOAbl MATHUTHOTO TOJSl U POJIH
IUTEOMOB B YCKOPEHHUH JIBH)KECHHS TUTOC(EPHBIX ILTHT. B meproa MakcCUMaabHOro 00beMa IUTFOMOBOTO Marma-
Ti3Ma (0KOJIO Mk Goniee | MITH KM? MAHTHUIHBIX M3THSHHUN 338 | MITH JIET) CKOPOCTh ABUKEHHS [UTUT BO3PAC-
taeT ot 2—4 1o 20—25 cm/roa. Otu ke nepuosl o 20—40 MIIH JIeT JIUTEeNbHOCThI0 (84—124 MutH JieT;
263—233 MJH JIeT) 03HAa4YaloT HEMEPErpeToCTh SApa, CMIOKOMHYI0 KOHBEKIIMIO B JKHUJKOM SIIPE, CIIOKOWHBIHN
0OC3BIHBEPCHOHHBIN PEXKUM aKTUBHOCTH MarHUTHOTO ToJisi. [lo mocieqauM nanHbM [Bazhenov et al., 2016;
JleBamosa u ap., 2020] BeIIEISAIOTCS €IIe JBa PeKMMa aKTUBHOCTH MarHWTHOTO TIOJISI: C PEAKUMU UHBEPCHUSIMHU
1—4 3a 1 M= net (mocneaane 5—15 mutH 1eT) 1o 6 nHBepcHii 32 1 MITH JIET U EPHOABI THIIEPAKTHBHOCTH C
grciaoM uHBepcun 10—16 3a 1 MiTH 51eT, yCTaHOBJICHHBIE B TTO3THEM U paHHEM KeMOpHH.

B crarbe npecTaBiIeHO KpaTKOE COJIepIKaHHe aBTOPCKOW MOJIeNTd 0Opa30BaHMs HIKHEMaHTUHHBIX TLJTHO-
MOB, pa3BuBaeMoii B padorax [Hobpenos, Kupasamkun, 1994; dobperos u ap., 2001; Hodpenos, 2011]. ITo-
Ka3aHbl TPH 3Tana pa3BUTHS ILTIOMOBON aKTUBHOCTH M 3aBHCHMOCTD pa3Mepa ITIOMOBON U3BEPIKEHHON aKTHB-
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HOCTHU OT MOIIHOCTH TUTFOMOB (110 12—20 mute kM? ripu MotiHOCTH TwiroMa 1.2—1.5 10° kBT kak jy1st cHOupCKux
TPAIoB), BhITEKAIOIINE U3 TOH yacTu Mojenu [[looperos u np., 2001], kotopas cBsi3aHa ¢ GopMHUPOBaHUEM
rprub000pa3Hoil roI0BKY IUTIoMa. [loka3zaHO COOTBETCTBHE TOYUYSHHOW MOJETH (DaKTHUSCKUM JTaHHBIM 1o ['a-
BaiCKOMY IUTIOMY, CHOMPCKHM TpariaM U IpyTUM KITF0UeBBIM 00beKTaM. Ha mpumepe ceBepo-3amaaHoi 9acTu
Tuxoro okeana M MprIIETaoNMIeld 9acTH APKTHKH CAETaHa MOMBITKAa COMOCTABUTh HHTEHCHBHOCTH ITIOMOB H
CKOPOCTD JBIKEHUS THXOOKeaHCKUX IIUT 3a mocneanue 150 mua net. OTMedaercst, 9To KOPpensunu, MoIy-
YEHHBIC B 9TOM U JIPYTUX pas3jieliaX CTaThH, SBJISIOTCS TOJBKO NIEPBBIM MPUOJIMKEHUEM, TaK Kak He MIPUBEICHA
KOppeJsius B Macitade Bceit 3eMiln, He TIOCTPOCHBI MOJICIH Pa30rpeBa acTeHoc(epbl U YCKOPESHUS JIBHIKCHHUS
TUTAT 32 CYET PACTBOPEHUS YaCTH TOPAYUX IUTFOMOB B acTeHoc(epe.

B 3axitounTenpHON 4acTH CTAaThU PACCMOTPEHBI KPYIHEHIINWE MPOBHHLMHU IUTIOMOBBIX MaHTHHHBIX
Marm Ha KOHTHHEHTaX, B ToM uucie CuOupcKas TpanmnoBas NIPOBUHIIMS U CBSI3aHHBIE C HEH MECTOPOKICHHS
[Cobones, 1936; bopucenko u np., 2006; dobpeuos u ap., 2010]. ITo muenuto A.H. 3aBapuukoro, o1HOro u3
yuuteneir B.C. CoboxeBa no ['opHOMY MHCTUTYTY, H3JI0KCHHOMY B Ka4eCTBE KPATKOTO IPEIUCIOBHS K €T0
kuaure [Cobones, 1936], ony0iauKoBaHHO#, Koraa ee aBTopy O0bl10 28 net «Pabora B.C. CoboieBa npencras-
JseT CO00H 00CTOATENBHYIO MOHOTPAHIO TPYIIITEI TTOPOJI, UMEIONIMX 0OJIBIIOE 3HAUCHUE B T€0JIOTUH OOIIHp-
HOU TEpPUTOPUH HAIICH CTPAHBI U, KPOME TOTO, HHTEPECHBIX IS PEIICHHUST HEKOTOPBIX TEOPETUIECKUX BOIIPO-
COB METPOJOruM BooOImIe. MMes HemocpeACTBEHHOH cBOeH 3amaueil M3ydeHHe CHOMPCKUX TPAIIOB, aBTOP
3aTPOHYII TAKXKE MPOOJIEeMy aHAIOTUYHBIX MTOPOJT B Pa3HBIX CTPaHAX 36MHOTO IIapa U MPHU 3TOM HE OTpaHUYHII-
Csl MPOCTON KOMIMIIALIMEHN 9y)KUX BBICKa3bIBAHUN U MHEHHM, HO JIaJl KPUTHYECKHUNA 0030p JIMTEpaTyphl BOIPO-
ca, YTO HECOMHEHHO, MPECTaBIAeT OOJBINYI0 IEHHOCTh. 3HAUNTEILHOC BHUMAHHUE aBTOPOM OBLIO YAEICHO
BONpocaM KpucTauiMzauuu u auddepennuannn marmbl Tpanmnos» [Cobones, 1936, c. 6]. [ns cubupckux
TPAIIoB pacCMOTPEHa MOJIElIb, IOCTpOeHHas B pabote [Cobones u np., 2009]. Paccuntannsle B HEll reoTepMbl
1600 u 1500 °C orpaHM4YMBalOT JIMH3Y YCTOWYMBOCTH pacIulaBa, OuYeHb CXOJHYIO C JHMH301 paciliaBa B rojioBe
TUTFOMa aBTopckou mojenu [loopenos u ap., 2001]. B To xe BpeMsi B aBTOPCKOW MOJICIINA paCIUIaB HaKarlid-
BaeTCs B JIMH3E U3 CTPYH paciuiaBa M TOJIBKO AU PEpEeHINPOBAIICS B KAMEPE B PE3yIbTaTe KOHBEKIINU U OCTHI-
BaHus. B mozaenu [CobGones u ap., 2009] npeanonaraercs 0ojiee CI0XKHBINA BapHaHT ¢ BBIHOCOM MaHTUHHOM
cTpyelt kKapOOHATCOAEPIKAIIETO SKIOTHTA U3 APEBHEH 30HBI CyOmyknnu. Ho cama Moaens peakIimoHHOTO B3a-
UMOJICHCTBUS ITIOMOBBIX PACILIABOB M MEPHUIOTUTOB (MIJIH SKIOTHTOB) METACOMATU3UPOBAHHOM JTUTOCHEPHOM
MaHTHH 3aCITy’)KHBAeT BHUMAHMUS.

Cratps OpatheB A.B. u C.B. CoboneBbix [2009] — mpogomkenue cemerinon Tpaauiun. B.C. Cobones
BMecTe ¢ ApyruM cBouM chiHoM H.B. Co06oseBbIM MepBbIM ONpeAesni TIaBHyo Gopmyity TuddepeHIranimn
3eMi — OKeaHW4eckas Kopa o0pasyeTcs U3 BEpXHEMaHTHHHBIX PacillaBOB B CPEAMHHO-OKEaHHYECKUX Xpeo-
Tax, a KOHTUHEHTAJIbHAsi — B 30HaX CyOJYKLMHU IyTeM MEperuIaBiIeHUs] SKIOTUTU3UPOBAHHON OKEaHWYECKOM
kops! [Cobones, Cobones, 1975]. Bnagumup CTenaHoBHY BIEPBBIC BBICKA3aJl THITOTE3y 00 YIaCTHU ITyOHHHBIX
yriesoznoponos 1 CO, B o0pasoBanuu anMaszoB [Cobones, 1960]. B.C. CoboneB ¢ 0fHMM U3 CTapIIUX CHIHOBEH
E.B. Co06oeBbIM MoKa3al, 4To 10 COACpP KaHUI0 a30Ta aiMa3bl U3 MEPBOTO HAMIEHHOTO KCEHOJIUTA ajIMa30HOC-
Horo dkitoruta [bobpuesmud u np., 1959] He oTIMYArOTCS OT aIMa30B U3 KUMOEpIUTOB TPpyOKH «Mupy [Cobomnes
u ap., 1966]. Otu u 1pyrue ujeu Ciry>kKuiii MyTeBOAHbIME 3Be3amu yueHukam B.C. CoOonesa.

[osiBneHME CYyNIEPKOHTHHEHTOB SIBISIETCS] YHUKATBHBIMH IH30aMU B 0COOCHHOCTBIO 3BOIIOIIH 3eMITH
mocJie apxesl, Kak CIpaBe/UIMBO OTMEYEHO B ctatbe JKaka Type n Ana Xaiizenea [Touret, Huizenga, 2007].
B »T0#t 0030pHOI paboTe MmokazaHO, YTO amalibraMalisl CyNepKOHTHHEHTOB TIOCJIE apXes U 10 SOKeMOpHs
(mo3aHero mokemMOpwusi), ocooeHHo B ['oHnBaHe W PonnHum, mpoucxoaut yepes oOpa3oBaHUe BHICOKOTEMITEpa-
TYPHBIX MOOMJIBHBIX IOSICOB, YACTO COJEPIKAIINX YJIbTPAaBBICOKOTEMIIEPATypHBIC TPAHYIUTOBBIC aCCOIUAIINH.
Bo Bpemst ¢uHANBHBIX CTaauil amalbraMaliil HIDKHSS KOHTHHEHTAlbHAS KOpa HarpeBaeTcs JI0 MarMaTHye-
ckux temnepatyp (ot 900 no 6osee 1000 °C) 3a pa3Hble BpeMEeHHbIE HHTEpPBaIbl OT 10 MJIH JIeT B HEAABHHUX,
KOPOTKOKMBYIIUX oporeHax a0 6osee 150 miH et B sokemOpuiickux (I'onnBana) u HeonpoTtepo3oiickux (Po-
JIUHYS) JJOJTOKUBYILUX OPOTeHaX.

VYIIbTpaBBICOKOTEMIIEPATYPHBIC TPAHYIUTHI BO BCEX CIyYasX COACPKAT T€ K€ TUIIBI (DIFOMIHBIX BKIIIOYE-
HMI, a IMEHHO, BKII04eHHs IoTHOro CO,, a Takike BBICOKOKOHLIEHTPUPOBAaHHBIE BOAHBIE paccoibl. bonbimoe
KOJIMYECTBO (PIFOMIIOB Ha MUKE MeTaMOop(hu3Ma MOATBEPKIACTCS OOMIHEM COXPAHUBIINXCS (DITFOUITHBIX BKITIO-
yeHu#, ocobenHo miotHoro CO,, U IIMPOKUM PAcIPOCTPAHEHHEM BTOPHYHBIX 3((HEKTOB, Koraa (Irouiasl
VIIUTA B BEIMIENEKAIINE TOPOABI C TPOSBICHUEM PETHOHANBFHON (pebaImaTu3aiy, aaTb0NTH3aIiHd 1 CKaIlo-
JUTH3AIMY ¥ ITUPOKUM PaCIPOCTPAHEHUEM 30H JIPOOJICHHSI ¢ KBapIl-KapOOHATHBIMH (OKHCIICHHBIMU) U Tpadu-
TOBBIMH (BOCCTAHOBJICHHBIMH) XMIaMH. C HEKOTOPBIMH OTOBOPKAaMH, OOYCIOBJICHHBIMH JIOKAJIBHBIMU BIIHS-
HMAMH, OONBIIMHCTBO BKIIOUeHUH m1oTHoro CO, ¥ KOHIEHTPUPOBAHHAIX PACCOJIOB IIPOM3OLIIN U3 KapOoHa-
THUTOBBIX PACIJIaBOB, KOTOPbIE 00Pa30BaIKCh MPH IJIABICHUH METACOMAaTU3UPOBAHHONW MaHTHHU.

OTOT %€ BOIpoc — 00 00pa30BAHUM U paclae CyIepKOHTHHEHTOB ObII pACCMOTPEH U B TIEPBOI aHOH-
cupoBaHHoO# ctatke [[Joopenos, 2020], rae ObUI0 MPOJEMOHCTPUPOBAHO B MOJTHOM COOTBETCTBUM CO MHOTUMHU
MpeabIIyIIMMHE padoTaMu, YTO MO KpailHel Mepe pacnaja KOHTHHEHTOB Pomunum u [laHren mpoucxomuil ¢
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y4acTHeM MaHTHHUHBIX ILTIOMOB, U3 KOTOPBIX C(HOPMHUPOBAITUCH HE TOJIBKO 1IEJI0YHO-0a3aIbTOBbIC, HO B KapOo-
HATHTOBBIE paciyiaBel. B 3T0# ke pabote B paszzese, MOCBAIEHHOM KoJutn3uu (amanbramaryu) Uuaum u Es-
pa3uu, BakHasi POJb OTBOAUTCS IUIFOMOBOMY MarMaTH3My, B TOM 4Hce 1enouHomy B FOsxHoMm u Boctounom
Tubete ¢ Bozpactom 26—10 mutH stet [Gao et al., 2007; Lai et al., 2014; I'uiio u ap., 2019], Bkiroyast kapOoHa-
tuThl B Chiuyane ¢ Bospactom 40—31 mun et [Xu et al., 2003] u B nosice YunmuH ¢ Bozpactom 23—7 MJITH JieT
[Xu et al., 2014]. Ananu3upys 3TOT MarMaTu3M, B JIOKiIajie Ha cummosnyme mamatu B.C. CoboneBa, omyom-
KOBaHHOM paHee Takke B kypHaie «[eonorust u reodusnka», aBtopsl [[miio u np., 2019] ormeyaroT, 4To
KapOOHATUTHI HauOoJIee YacTO CBsA3aHbI ¢ MTroMamu, Kak Onnoiino Jlenran B Tanzanuu nim Kaiizepmtyis B
I'epmannu. KapOoHATHTHI B acCONMAIIMY € YIBTPAKAINEBBIMHA KamMapyruraMu UuiuH 0JIHO3HAYHO MHTEPIIpe-
THUPYIOTCS KaK MPOSBICHUS] MAaHTUHHBIX TUTIoMOB [Ernst, Buchan, 2002]. Oagnako 1is ChI9yaHCKUX KapOOHATH-
TOB OoJiee BEpOSATHO TUIABIICHHE B TUTOCHEPHON MAHTUN MHTEHCUBHO METaMOP(HU30BaHHBIX 1 METACOMATH3H-
poBaHHBIX ocaakos [['uiio u np., 2019].

Takum 00pa3om, HarpeB HUKHEH KOPbI ¢ 00pa30BaHUEM BBICOKOTEMIIEPATYPHBIX TPAHYJIUTOB, 00YCIIOB-
JICHHBII BHeIpeHneM KapOOHATUTOBOI MarMsbl pu 00pa30BaHUU (aMallbraMallii) CYIepKOHTUHEHTOB, MOXKET
OBITh 00YCJIOBJIEH B3aMMOJACHCTBUEM C HM)KHEMAHTHMUHBIMU IUIIOMAaMH, HO ATOT BOIIPOC PELIAETCs B Pa3HbIX
cTaThsx mo-pazHomy [Dobretsov et al., 1996; Ernst, Buchan, 2002; I'uiio u ap., 2019; Type, Xaiizenra, 2020] u
OyJeT emie MpeaMeToOM JUTUTENbHBIX JUCKYCCHHA.

Eute B omHOM cTaThe mepBOro pasnena oOCyXkaaeTcsl TIIyOWHHBIH MeTaMOpP(U3M BBICOKHX JaBJICHUH,
CBSI3aHHBIX ¢ 30HamMu cyOnykuuu [DPenpkun, 2020], Ha mpuMepe SKIOTMTOB MAKCIOTOBCKOTO KOMILIEKca. 30-
HaM MeTamop¢u3ma Beicokux AasieHnit B.C. CoboneB ynensn ocoboe BHuManne. OHU BIECPBBIC BBHIJCICHEI B
OospimoM Maciitabe Ha kapte metamopduszma CCCP [Sobolev et al., 1967] u EBpomnbl. Mcnonb3ys MuHepaio-
THYECKHE TePMOMETPBI U OapoMeTpbl, B.B. @edvkuH BBIISIWI YEeTHIPE SMHU30]a IPOrPECCUBHBIX MeTaMop(u-
YECKUX MpeoOdpa3oBaHUil MaKCOTOBCKOro koMmruiekca: 1) 7= 800—910 °C, P = 2.5—3.5 I'Tla ¢ BO3MOXXHBIM
BospactoM 533 muH niet; 2) T = 540—790 °C, P = 2.0—3.5 I'Tla ¢ Bo3MoxHBIM Bo3pacToM 385—393 mutH JeT;
3) T=410—680 °C, P=1.1—2.5 T'Tla ¢ Bo3pactom 345—370 mun net; 4) T=410—550 °C, P=1.0—1.2 I'Tla
¢ Bo3pactoM 315—335 muH ner. Onu 00pa3yloT equHblii P7Tt-TpeH I, TOKa3aHHBIH Ha puc. 1 B CpaBHEHHH C
AQHAJIOTMYHBIM TPEHJIOM MOPOJ YJIbTpaBbICOKUX AaBieHui KokueraBckoro nosica (Kazaxcran).

OLIeHKH BO3PACTHBIX pyOekel STHX SMHU30/I0B ClIeaHbl Ha OCHOBE 0030pa OMyOJMKOBAaHHBIX JaHHBIX
(6oiee 10 crateii ¢ 1997 mo 2015 1.), CONOCTABICHHBIX C TEPMOMEXAHUICCKIUM MOJCITUPOBAHUEM, MTOJITBEPIK-
JIAIOIIMM HECKOJIBKO 3TaIlOB 3KCTyMallUH.

B crathe moguepkuBaeTcs, YTO BaKHEUIIMMU KPUTEPUSMHU YIBTPABBICOKOTO JNABJICHUS IPH METaMOp-
(I3Me MaKCIOTOBCKOTO KOMILIEKCA MOCITYKIIIN TICEBAOMOP(O3BI KBapIia 1Mo KOICUTY, ONMCaHHBIE B paboTax
[UecHokoB, ITomog, 1965; [loopenos, JlooperioBa, 1988], monoHEHHbIE M03Ke HAXOIKaMU KyOOuI0B rpadura
M0 ajMa3y U MHUKPOBKIIIOUEHHUH anmmasa B rpaHate [Leech, Ernst, 1998], kotopsie ¢pukcupyrot P7-napamMeTpsl
Ha paHHeH ctajuu MuHepanooopaszoBanus P =2.7—3.5 I'Tlau 7= 600—700 °C. DTu gaHHBIC MOITBEPIKICHBI
nanaeiME B.B. @enpkuHa 1o skioruraM u3 paiionos lllyouno, HoBocumbupka u KapasnoBo. MakcumaiibHbIE
nmapaMeTpbl osTydeHsl B oopasiax 219 u 271, rae onu gocturatotr 660—945 °C npu 3.6 I'Tla u 600—845 °C
nipu 3.5 I'Tla. YkazanHble MaKCUMaIbHBIC OTICHKH TEMIEPATypPhl aBTOP NIPU3HAET 3aBBIIIEHHBIMH, TIOCKOIBKY B
MaKCIOTOBCKOM KOMILJIEKCE HET MPU3HAKOB IUIaBiieHHs. bonee mpaBaornogoOHBIMU BBIMJISAAT TEMIIEPATyPhI
660—730 °C, Ha3bIBacMBbIE TaKKe B padoTe.

VY CIIOBHBIM SIBISICTCS M BO3pacT 533 MITH JIeT, KOTOPBIA caMu aBTOpHI [ Dobretsov et al., 1996] otHocum
K BO3pacTy MPOTOJIUTOB. DTOT BO3pacT Oojiee HaJIEKHO OINpPENEsIeH I SKJIOTUTOB M aJIMa30HOCHBIX MOPOJ
KokueraBckoro mosica, e Takxke MokKa3zaHO, 4TO KOKYeTaBCKHA MOSC MPEACTaBIsSET COOOW TEKTOHMYECKHUH
MENamK U3 Yelryil U OJOKOB, M3BJICUCHHBIH B MPOIECCE HKCTYMAIH U3 Pa3HBIX YYaCTKOB 30HBI CYOIyKIINH,
npuyeM Kaxabli yudactok (bapum, Kymawi-Kyne, Dubek-bepnbik, Kyner) umeer u pasnyio PTt-ucTOpHIO
[Claoue Long et al., 1991; Shatsky et al., 1999; Schertl, Sobolev, 2013]. CBoHas KprBasi 3BOIFOIMHA KOKYETaB-
CKHUX TIOPOJI COTIOCTaBJIEeHA C KpUBOW PT#-3BONIOIUHI MaKCIOTOBCKOTO KOMITJIEKCA M ITOKA3hIBAET MHOTHE OOIIHE
0COOEHHOCTH.

['maBHas 0COOCHHOCTH B 000MX KOMIUIEKCAX — MHOTOATAITHOCTh MeTaMop(u3Ma, OTpakaromias Kak pas-
HBIC ¥ Pa3HOBO3PACTHBIC YIACTKH 30HBI CYOIyKIINHU, U3 KOTOPHIX M3BIICUCHBI YSTITYH METAMOP(UIECKHIX ITOPO]I,
TaK 1 MHOTOSTAMHbIN MyTh U3BJICYEHHS STUX YEIyH.

O061ue po0IeMbl BOIOIMA U IPOUCXOKIACHNS MarM B CPeIMHHO-OKEaHNYECKUX XpedTax paccMoTpe-
HBI B cTtathe JI.A. Apanosuya ¢ coasmopamu [2020] Ha MpuMepe MUPKOHA KaK METPOTCHETUYECKOTO HHINKATO-
pa MpoLeccoB, MPOUCXOIAIINX B HIJKHEH 4acTH OKeaHN4ecKoi kopsl. [loka3aHo, 4To KpUCTaIM3alus Marma-
THYECKOTO IMUPKOHA B OKEAaHWYECKUX Ta0Opo HE SIBIIIETCS OJHOMOMEHTHOW, a MPOUCXOAUT Ha (oHe
muddepeHanu MaTepUHCKUX PACIUIaBOB M DBOIIOIMH TEKTOHHYECKONW OOCTaHOBKH CPEIMHHO-OKCaHUYe-
ckoro xpe0Ta. DTo oTpaxkaercs B pa3HO0Opa3uu MOP(HOJIOTHUECKUX 0COOSHHOCTEH IUPKOHA U 3aKOHOMEPHBIX
BapHaLUAX ero XUMUYECKOI0 COCTaBa. I JTaBHBIM reOXUMHUYECKUM HHINKATOPOM IMpoLiecca KpUCTAITU3aOH-
Hoii nuddepernmanum Ha GoHe OCTBHIBAHMSI paciljiaBa sSBISETCS YBEIHYECHUE K KpasMm 3epeH conepkanus Hf,
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KOTOPOE 4acTo conpoBokKaaeTcs nopbimenueM konueHtpamnueit (U + Th) u (Y + P). [ApanoBuu u ap., 2020 u
CCBUIKHM B Hell]. ABTOpBI pEKOMEH/IYIOT Fe0TEPMOMETP, OCHOBAHHBIN Ha pacripenenenuu Zr u Hf mexny mmp-
KOHOM U TIOPOJOM.

Dta TeHJISHIHSI, XOTS U MEHEe SPKO, IPOSBIICHA B MArMaTHYECKUX IIMPKOHAX M3 OKCAHWYECKHX TUIArHO-
TPAaHUTOB, YTO CBSA3aHO ¢ OoJiee Y3KUM TeMIepaTypPHBIM HHTEPBAJIOM KPUCTAITU3AIMH [UPKOHOB B IUIarHorpa-
HHUTaX. DTH UUPKOHBI oOenHeHbl REE 1o cpaBHEHHMIO ¢ IUPKOHAMU U3 rab0po, YTO MOATBEPIKAACT TUIIOTE3Y
00pa3oBaHus IUTATHOTPAHUTOB B Pe3yJIbTaTe YACTHIHOTO IUIABJICHHS TaO0PO MPH YIaCTHH KOHIIEHTPHPOBAHHO-
T'0 BOJHO-COJICBOTO (uItoHIa-IepruBaTa MOPCKOW BOJIbI [ApaHoBUY U Jp., 2020].

ABTOpBI OTMEYAIOT TMEPEKPHUCTAITU3AIMIO [IUPKOHA B PE3yJbTaTe PACTBOPEHUS — IMEPEOTIOKEHUSI.
B mepekpucTaIN30BaHHBIX YYaCTKaX MPUCYTCTBYIOT MUKPOBKITIOUCHHSI KCEHOTHMA, OKCHIOB WU CHJIMKATOB
U u Th u 6annenenta ZrO,. OHU CBA3BIBAIOT 3TO C BO3/CHCTBHEM BOCCTAHOBIEHHOIO M IIEIOYHOTO (IIIOHIA.
Ho nHaymo nmeTs B BUAy HEBO3MOKHOCTH KPUCTAIUTH3AINH [INPKOHA B MPUCYTCTBUX ojirBHHA [/loOpenos u ap.,
2019]. IToaTomMy Hamo MOAAEPHKATH TE3UC O MAJIOK BEPOSTHOCTH KPUCTAITH3AIMH IMPKOHA HA PaHHEH cTaauu
KPHUCTAJUIN3AIIH U BO3MOKHOCTB €ro 00pa3oBaHus TOJIbKO B AU (HEpeHIIMPOBAHHBIX 0€30JMBHHOBEIX Tab0pO.

Cpemu OpyrHX METPOJOTUYECKUX CTaTel IBe paboThI CBSI3aHEI ¢ MpolieMamMH Marmatusma. BaskHoe
3HAYEHHE YIS TOHUMaHMSI MPOLIECCOB CYyOYKIIMOHHOTO MarMaTu3ma umeet crathst A.J1. [lepuyka ¢ koanecamu
[2020]. B Heil sxcriepUMEHTaIBHO UCCIIEIOBAHO TUIABJICHHUE BEIECTBA, OJM3KOTO K CPETHEMY COCTaBY OCajKa
GIOSS, 3aTsrmBaeMoro B 30HY CYOIYKIWH, IPU YCIOBHAX, OJHM3KHX K pEaJbHBIM 30HAM ILUIABICHUS —
T=1750—900 °C u P =2.9 I'Tl. B iepBoii cepuu dKCIIEPUMEHTOB IPUMEHSUTUCH aMITyJIbI 0€3 BEpXHEH KPBIIIKH,
BO BTOPOIl — 3aKphIThIC (TE€PMETHUHBIC) aMITyIbl. B mpoaykTax o0enx cepuil mpuCyTCTBYIOT TpaHaT, KapOo-
Hat, knaHut, Gasel SiO, u denrnt. OJJHAKO BO BCEX ONBITAX CEPUU C OTKPHITBIMU aMITyJIaMHU IIHMPOKO Pa3BUT
oM(]aluT, a B CEpUH C 3aKPBITBIMU aMIyJaMu oM(aluT IPUCYTCTBYET TOJIBKO MPU CyOCOTUAYCHBIX YCIOBHUIX
(mpu 750 °C).

Tepmonunamuueckoe mojenuposanue a1 cMecu (H,O + GLOSS), BbIonHEHHOE 171 yCIOBUIA 3aKpbI-
TOW CHUCTEMBI, XOPOIIO BOCIPOU3BOIUT IKCIIEPUMEHTAIILHBIC JaHHBIC B CYOCOIHMIYCHOM 0071aCTH, TOKa3bIBast
COKpAI[CHUE CONEPKAaHUS OM(alUTa P MOSIBICHUN PacIliaBa, YTO COOTBETCTBYET dPPEKTY, CBA3aHHOMY C
MIOBBIIIICHUEM JAaBJICHUS BOJHOTO (QIIFOMIA B 3aKPBITHIX aMITyJiax. TepMoanHAMIYIecKOe MOACTHPOBAHHE TAaKKe
MIOKA3bIBACT MTOJTHOE PA3JIOKECHNE KapOOHATOB B CII0E MPH YCIOBHSX «TOPsUeiny CyOayKIHH, YTO COOTBETCTBY-
€T TIPUPOHBIM JIaHHBIM U HE COOTBETCTBYET IKCIIEPUMEHTAIBHBIM PE3yJIbTaTaM aBTOPOB.

Hpyroe otinuumne OT NpUpOAHBIX HAOMIOJEHUH erle 0oJiee BaXKHOE: €IMHCTBEHHBIM BOJHBIM MUHEPAJIOM
B OTIBITaX aBTOPOB SIBIISICTCS (DEHTHUT, HO B KUCIBIX BYJIKAHUTAX 30H CYOIYKIIMHM OH HEM3BECTEH, 37IeCh Mpeoo-
nanatot ouotut u ampuodon [odpenos, 2010; Van Keken et al., 2011], yTo 0TMe4eHO U aBTOpaMH CTaTbU.

[To MHEHHIO aBTOpPOB, CBSI3aHO ATO C TEM, YTO OMOTUT U aMpUOO0J KPUCTATUIU3YIOTCS TPU JaBJICHUSIX
aiwke 2.5 I'Tla, uro moarBepskaeHo B ombiTax [Hermann, Spandler, 2008]. OTcyTcTBHE BKpAINICHHUKOB (heHTH-
Ta B KHACJIBIX OCTPOBOJIYKHBIX MarMax MOXKET OOBSICHATKLCS, I0 MHEHHUIO aBTopoB [[lepuyk u ap., 2020], Tpemst
BapuaHTamu: 1) MarMoreHepamus npoucxojuia npu jaaneHud menee 2.5 I'Tla; 2) BkpalieHHUKH (eHrHTa
PacTBOPSUTUCH B MOAHUMAIOLIEHCs MarMe; 3) (DeHTuT pacTBOPSIICS B MOJAHMMAIOMICHCS MarMe Ipy B3auMo1ei-
CTBHH C TICPUIOTHTAMH WIJIH CMEIICHUU C JPYTHUMHU PacIlIaBaMu.

[Mocnennue nBa BapuanTa MOTYT OOBSICHUTH TAaKXKE OTCYTCTBHE B OCTPOBOIY’KHBIX JaBaX BKPAIUICHHH-
KOB KapOOHATOB, IUPOKO PACIIPOCTPAHEHHBIX B MPOJIYKTAaX BBIMOJIHEHHBIX ONMBITOB. O/HAKO, IO MHCHHIO aB-
TOPOB BBOJHOT'O 0030pa, TUCKyccUs OyAeT MpoaoJKaThes, oKa He OyayT HallieHsl riceBAoMOop¢0o3bl IO BKpa-
IUICHHUKaM KapOoHaTa Wi (PCHTHTA WIH WX PENUKTH, WIA JPYTHE TOKA3aTeNECTBA OOJNBIIOTO YYacTHsI
KapOOHATOB U ()eHruTa B 00pa30BaHUK OCTPOBOIYKHBIX JIAB.

Jlpyrast skcnepuMeHTaIbHas paboTa o MmarmatusMy — c1aths O.C. [lepcukosa, B KOTOPOH yCTaHOBIIE-
HBI HOBbIE 3aKOHOMEPHOCTH BA3KOCTH OJIM3ITUKBUIYCHBIX BOJAOCOAEPKAIIUX MarM KUCJIOro, CPEAHEro U OCHOB-
HOT'O COCTaBa B IIMPOKOM JIHANa30HE TEPMOJAMHAMUYECKHX TApaMEeTPOB M TITyOHH 3eMHOM Kopbl (1—30 kM) ¢
WCIIOJIb30BAHUEM CTPYKTypHO-XxuMudeckoi monenu [Ilepcukos, 2020] anst pacdera BSI3KOCTH MarM pa3zHOTo
cocraga. [TonyueHHble 3aKkoHOMepHOCTH oATBepkaatoT uaero B.C. Cobonesa, I1. Dckona u gpyrux o riaBHOM
3aKOHOMEPHOCTH OTHOCHTEIILHOIO PaclpOCTPAHEHUSI MarM pa3HOro COCTaBa — BBICOKOBA3KHE KHUCIbIE pac-
TUTaBBI TIPEOOIIAIalOT B HHTPY3UBHOU (hopMe (TpaHUTHBIC HHTPY3HH W NAIIUTOBEIC HKCTPY3WBHBIC KYIIOJa), a
0a3aJIbTOBBIE pacIlIaBbl HU3KOW BA3KOCTH — B 3((dy3uBHON (opMe, K HUM MPUCOCTUHSIOTCS KOMATHUTOBBIC
YJIBTPAOCHOBHBIE JIABbl B PAaHHEM JJOKEMOPHHU.

OmHAKO BSI3KOCTH PACILIABOB 3aBUCHT HE TOJBKO OT COCTaBa, HO U OT COJEPIKAHUS BOJBI, IIO3TOMY BO3-
HHUKAeT OJTHO OOJIBIIOE HCKITIOUeHNE. B 30HaX cyOmyKimu, Te MarMooOpa3oBaHue MPOUCXOAUT TIPH BEICOKOM
BOJIHOM JIaBJICHUH, TIPe00IalaloT aHe3UTOBBIC U JIAIIUTOBBIC (2 He 0a3abTOBBIC) JaBbl. 3/1eCh HAOIIOIACTCS
YHHUKAQJIbHOE COOBITHE — ra30BbI€ B3PBIBBI KUCIIBIX MarM ¢ 00pa3oBaHUEM IOPSYMX IEIUIOBBIX Ty4, KOTOpbIE
TepeMeInarTcs B Bo3ayxe Ha Ooinbiue pacctostaust (10 1000 kM), a mociie BeIaieHus Ha 3eMITI0 TTPOI0IKAIOT
Te4b, 00pa3yst MTHUMOPHUTOBBIC TTOTOKH.
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Ha mexaynapoaHoit koH(pepenun, nocssmenHod 110 co aus poxaenus B.C. Co6onesa (Hosocu-
6upck, 2018), 6putH IpecTaBIeHb! pa0OTHI O UCCIIETOBAHUIO BKIIIOUEHHH paciiiaBa B MuHepanax [Portnyagin
et al., 2019; Sobolev et al., 2019; Tobenko u np., 2019; Muponos u np., 2020; Cobosnes u np., 2020]. ta Te-
MmaTuka Obuta nauuupoana B CCCP nenocpenctenno B.C. Co6oseBbiM. OH sSIBUJICS OCHOBATElIEM POCCHI-
CKOM TIKOJIBI U3yYCHUST MArMaTHUCCKIX BKIIOYCHUH B MUHEpaax, KOTOPas TOIyYrIIa IMTUPOKOE MEKITYHAPOI-
HOe Tpu3HaHue. YacTh STHX IOKIIAI0B IPHUBEICHA B HACTOSIIEM HOMEPE JKypHAIa.

Cratest H.JI. Muponosa ¢ coasmopamu [2020] OTKpbIBa€T BTOPYIO TPYIITy cTaTel (MHHEPAJIOTHS, YKC-
MIEPUMEHT) U MTOCBSAIICHA ONPEACICHUIO JaBICHHUS JIETYINX KOMIOHEHTOB TIPH KPUCTAIITH3AIUN OCTPOBOJTY K-
HBIX MarM Ha OCHOBE MCCJIEJOBAaHMS BKJIIOUCHUI paciiaBa B MHHEpaiax. PaccMoTpeH BoIpoc o comepKaHum
CO, B pojioHaYaNBHBIX paciulaBaX. DTOT BOIPOC MOKET OBbITh PEIIEH UCKIIOUUTENILHO UCCIIEJOBAHMEM BKIIIO-
YeHMI paciuiaBa u/wim ¢UIrona BO BKPAIUICHHUKAX PaHHUX MHHEPAJIOB, IOCKOJIBKY YIVIEKHCIOTA MPaKTHYe-
CKH MOJHOCTBIO JIETa3upyeT U3 paciulaBOB MPU HU3KUX JaBJICHUAX. B paboTe mpencTaBieHa HOBas METOAMKA
onpenenenus miaotHoctu CO, Bo GuonaHON (asze paciulaBHBIX BKJIIOYEHHH HA OCHOBE KOH(OKAILHOMN CIEK-
TPOCKOIHH KOMOHHAIMOHHOTO pacCeUBaHUs (PaMaHOBCKOM CHEKTpOCKONuM). XOTsI METO YK€ HPOIIEeN arpo-
Oauuto B psje 3apyoOexubix nyonukauuii [Harley et al., 2014; Aster et al., 2016], B oTeuecTBEHHOH JIUTepaType
OH pa3pabotaH Brepsbie. [I[pumenenune atoro Metoa no3sosauio H.JI. MupoHOBY ¢ coaBTOpamu BIIEpBbIE Olle-
HUTB YCIIOBUS KPUCTAIUTH3AIMH POJOHAYAIBRHBIX MarM Kaprimckoro Bynkana. [loka3aHo, 4To HadaibHast CTa-
IS KPUCTAIDTH3AIUH TTpoxoauia rpu aasinennu oomuee 0.7 ['Tla yruexucnoTHO-BogHOTO (IIfonaa Ha TTyOHHAX
oosee 25 kM. IlonydeHHBIH pe3ysbTaT cOTjacyeTcs ¢ JaHHBIMH celicMHUYecKuX HaOirogeHuit [Zobin et al.,
2003].

B cBoeii MHOTOTpanHO# HaydHo# aestenbHOCTH B.C. Co00JIeB MPOSBISIT 3HAYUTEIBHBIN HHTEPEC K MPO-
reccaM 00pa30BaHUs CyIb(QHUIHBIX MOTMMETAIUIMICCKIX MECTOPOXKICHUH HOPUIIBCKOTO THIIA U OBUT MOCIE0-
BaTEJIbHBIM CTOPOHHUKOM MX MarMaTHYecKOro MpOMCX0oxjaeHus. Ha KoH(epeHIInu 1 B TEMAaTHUYECKOM BHBIITY-
CKe JXKypHala npejcTaBineHa padora A.4. Apuckuna ¢ coaemopamu [2020]. BriepBbie moapoOHO pacCMOTPEHBI
BOMPOCH 00pa3oBaHMsA OOTraTo AIEeMEHTaMM TPYIIIBl TUIATHHBI CYIb(QHUIHOW MHUHEpPAIM3alUU TPOKTOJIUTOB
Moko-[0BBIPEHCKOTO PaccIoeHHOro MaccuBa B CeBepHoM Ilpubaiikanbe. Ha OCHOBE JeTaIbHBIX JAHHBIX O
COCTaBe IIaBHBIX U MPUMECHBIX 3JIEMEHTOB CYJIb(UAHBIX (a3 ToKa3aHa MarMaTuiecKkas IMpHpoa pyIHBIX 00-
pa3oBaHMI U PACCMOTPEHBI MPOIECCH UX (YPAKIHOHUPOBAHUS M MMPOCTPAHCTBEHHOIO Pa3eNICHHs IO Mepe 3a-
TBEPJCBAHUS TPOKTOIUTOBEIX KyMyJIaTOB.

Bropas rpynna crareil mocBsIIeHa TAK)Ke SKCIEPUMEHTAIBHBIM HCCIEIOBAHUAM MPU MAHTUIHBIX P7-
mapameTpax ¥ BCECTOPOHHEMY HCCIICIOBAHHIO MPHPOIHBIX aIMa30B U UX MaparcHe3nucon, kotopsiM B.C. Co-
00JIeB BCeT/Ia yIeisil IPUCTalIbHOE BHUMaHKe, Oy ly4r OCHOBATEIeM Bellylliei HaydHoH 1mikoiibl PO mo usyuye-
HUIO TEOJIOTUM W MHHEPAJIOTHH MECTOPOXKIECHHH anMa3oB. B HacTosIeM CHEnBBITYCKE MPEACTaBICHBI TPH
cTatbu 1o 3Toii TemaTuke [Cobones u np., 2020; batanesa u ap., 2020; Cokon u ap., 2020].

HccnenoBanue ycnoBuid yCTOWYMBOCTH MPUPOJHBIX KapOOHATOB, 0COOEHHOCTEH (MIFOMIIHOTO pexXHMa
BOCCTQHOBJICHHOH MAaHTHUU M COOTHOIICHHUS aJIMa30B M COJEP)KAIIMXCS B HUX MUHEPAIbHBIX U (IIOMIHBIX
BKJIFOYEHUH SBIISIOTCS IPUHIMITUATBHBIMU JUISI PEKOHCTPYKLUHU TJI00AJILHOTO YIJIEPOJHOTO LIMKJIA.

Opuenrarys 76 MHHEPAIBHBIX BKIIOYCHUH, IPEICTABICHHBIX OJIMBUHOM, IIUPOIIOM ¥ MarHe3HOXPOMH-
TOM H3MepeHa B 16 oOpasnax aama3oB M3 IJIaBHBIX KOPEHHBIX MECTOpOoXkIeHn anMasoB Skytuu [CoboneB u
1p., 2020]. HoBu3Ha npoBeIeHHBIX UCCIICOBAHU 3aKITFOUACTCS B CIICIIMAIBHOM MOAX0JIE K BBIOOPY 00pas3Iios,
COJZICpPIKAIINX HE TOJNBKO CaMble PACIpOCTPaHCHHBIC BKIIOUCHHS OJIMBHHA, HO U HanOolee THITUYHBIC MHHE-
pasbHBIC BKIIIOYEHUS (IIHPOI M MATHE3HOXPOMHUT) TIPE0OIIaaroIIero MepruAOTUTOBOTO apareHe3nca IMouTH BO
BCEX M3BECTHBIX KUMOepiuTax. Kak B HACTOSIIEM DKCIICPUMEHTE, TaK U B COOTBETCTBYIOIINX HCCIICIOBAHUSX,
npoBeaeHHBIX B 2014—2019 rr., He 00HapyXEHO HM OHOTO BKJIIOUCHHUS, OPHEHTHPOBKA KOTOPOrO OTBEYAIA
OBl SMUTAKCHATTLHOMY KPUTEPHIO. TOJBKO OTJENbHbIC BKIFOUYEHUS MarHE3HOXPOMHUTA B TPEX aJMasax JeMOH-
CTPUPYIOT OPUEHTHUPOBKY, OJM3KYIO K 3aKOHOMEPHOH. 3HaYMMasi KOppeIsius 3HaUYeHU U30TOITHOTO COCTaBa
yIiepoia ¥ COCTaBa MUHEPAJIbHBIX BKIIOYEHHUN alIMa30B MEPUIOTUTOBOTO M SKJIOTMTOBOIO ApareHe3nCcoB MpH
MOJTHOM OTCYTCTBHU KOPPEJISALMU C JPYTUMHU CBOMCTBAMHU MOXKET pacCMaTpUBaThCS B Ka4eCTBE OJHOM U3 reo-
XHUMUYECKUX 0cOOCHHOCTEH. B TO e BpeMsi, yIUTBIBasi MHOTOUYHCIICHHBIC TaHHBIC, TEMOHCTPUPYIOLIHE CIIOK-
HYIO POCTOBYIO HCTOPHUIO aIIMA30B M B PsJIC CIIydacB IIUPOKHE KOJICOAHHSI cOCTaBa MHUHEPAIBHBIX BKIIIOYCHUI
B Pa3HBIX 30HaX, BHICKA3bIBACTCS MHCHUE O BOBMOKHOCTH COCYIICCTBOBAHUS CHHI'CHETHYCCKHUX U TIPOTOTCHE-
THYECKUX BKJIIOUCHHH B OJTHOM M TOM JK€ ajMa3e. JTO TaKKe MOATBEPIKAACTCS HAXOJKaMH KCEHOJIUTOB alMa-
30HOCHBIX TIEPUIOTHTOB U SKJIOTUTOB B KHMOEPIIUTAX, B KOTOPHIX BBISBICHBI aJIMa3bl, OJTHOCTHIO BKIIIOYCH-
HbIe B TpaHaT JuOO0 B oJMBUH. OTMeuaeTcs TOCTOSHHOE HalMYMe TSDKENBIX YTIeBOJOPOJOB (OTH. %) OT
nenrana (C;H,,) no rexcagexana (C,H,,), 1oMuHMpYOMUX BO (QIIOMIHBIX BKIIOYEHUSAX B alIMa3ax KUMOepiu-
TOB M POCCHINICH, a TaKKe B MHUPOIIC M OJMBHHE KCCHOIHUTOB alMa30HOCHBIX mepuaoTutoB [CobomeB u Imp.,
2018; Sobolev et al., 2019].

Brnepsrie FO.B. bamanesoti ¢ koanecamu [2020] mpoBeAeHO SKCIIEPUMEHTAIBHOE MOICITMPOBAHNE PEaK-
Ui JeKkapOOHATH3aINH TP MaHTHHHO-KOPOBBIX B3aHMMOJICHCTBUSX, CONPSDKEHHBIX ¢ oOpa3zoBanueM Mg-Fe
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rpanaroB u CO,-dmronaa B mupokoM P7-uHTepBane BepXxHel MaHTUHU. B skcrepuMeHTaX, BBIMOJTHEHHBIX Ha
MHOTOITyaHCOHHOM afmapaTe BBICOKOTO AaBieHust «paspesHas chepa» (BAPC), ucnonb3oBaHa crenuaibHO
CKOHCTpYHpOBaHHas OydepupoBaHHas suelika BBICOKOTO JaBJICHHUS C TeMaTUTOBBIM KOHTEHHEPOM, Mpe1oTBpa-
marommM Juddy3uo BOAOpoIa B IUIATHHOBBIX aMITyJaX. JKCICPUMEHTAIBHO YCTAHOBICHO, YTO B CHCTEME
MgCO,—Si0,—Al 0, nexapbonarusanus npoucxomut mpu 1100 £ 20 °C (3.0 I'Tla), 1150 + 20 °C (6.3 I'la)
u 1400 = 20 °C (7.5 I'Tla), a B cucreme (Mg, Fe)CO,—Al,0,—SiO, — npu 1000 + 20 °C (3.0 I'TTa), 1150 +
+ 20 °C (6.3 T'TIa) u 1400 = 20 °C (7.5 I'TIa). YcTaHOBIE€HO, YTO SKCIIEPUMEHTAIHHO BOCTIPOU3BEICHHBIC JIN-
HMU peakuuii ¢ o6pazoBanueM accouunanuii nupon + CO, unn nupon-ansManaud + CO, cBUHYTHI B 0071aCTh
Oonee Hu3kux temmepatyp Ha 50—150 °C OTHOCHTEIBHO pacdeTHBIX. Y CTaHOBJICHO, YTO Ha TIyOMHAX 90—
190 xm Mg, Fe-xapOoHaThI BCTYMAIOT B peakiluy ¢ OKCHIaMH B HHTepBane temmepatyp 1000—1250 °C, a na
rmyomnnax ~225 kM — npu 1400 °C.

B o630pHoit ctatee A.1. Coxona u op. [2020] cyMMHUPYIOTCSI pe3yIbTaThl UCCIETOBAHUS (DIFOMIHOTO
pexxuma BOCCTAQHOBJICHHON MAHTHU IIO OKCIICPUMCHTAJIbHBIM JTaHHBIM U PE3YyJbTaTaM H3Yy4YCHUSA (I)JHOI/II[HI)IX
BKIIFOUEHHH B anmMa3ax. CTaTbs COMPOBOXKIAETCS OOMIMPHBIM CITUCKOM LIUTUPOBAHHOM JIUTEPATYPHI, B KOTOPOM
a0CONIOTHOE OOJIBIIMHCTBO CCHUIOK MPUHAIICKUT padoTam, naTupoBaHHbM 2010—2019 rr. O6o0mmenue naH-
HBIX JKCIEPUMEHTAIBHOIO HM3YYEHHsS MOJENIbHBIX CHUCTEM M PE3YJbTaTOB HCCIIEAOBAHUS YTIEBOAOPOIHBIX
BKITIOUCHHI B TIPUPOTHBIX aiMa3aX pacCMaTPUBACTCS B KAUECTBE CYIIECTBEHHOTO IIara B MIOHUMaHUU (IFOHI-
HOTO peKMMa BepxHeW MaHTHH. llpenmornaraercs, 4TO CIOKHBIH KOMIUICKC Pa3INYHBIX, IPEHMYIICCTBCHHO
JIETKHX, AJIKAHOB ¥ KUCIOPOACOACPIKANIHNX YTIeBo10po 0B (Y B) Mor ObI 00pa3oBaThCsi B MAaHTUW M3 HEOPTaHH-
YEeCKHX BemIecTB. BakHyro pois B Takux (aromgax WUIpaiu a3oT-, cepa- M XJIOPCOIepIKaIIne KOMIIOHESHTHI.
KapOoHOBBIE KHUCTIOTH M IpyTHE KUCIOpoAcoAepKamye Y B MoryT ObITh CTAaOMIBHBIMU B IPEUMYIIIECTBCHHO
BOJIHO-a30THO-YTJICKUCIIOM (hIIrom/ie 1 Jaske B paBHOBECHHU ¢ KapOOHATH3UPOBAHHBIM IMEPUIOTHTOM. AKTyallb-
HbIM HaIlpaBJICHUEM OKCIICPUMCHTAJIbHBIX I/ICCJICHOBaHI/Iﬁ B 6yz[yuleM, O4YC€BUIHO, SABJIACTCA U3YUYCHUC TPCHAOB
U3MEHEHUs] KOMIOHEHTHOT'O COCTaBa (IOUAA BO BKJIIOYEHUSIX MPU TPAHCIIOPTUPOBKE K MOBEPXHOCTU U BBISB-
JIEeHHE MPUYMH Pa3Uyiii B OTHOCHTEIBHOM BKJIaJIe METaHa, JISTKMX aJKaHOB, KHCIOopojcoiepkammx YB u
BOJIbI B UCCIIEIOBAaHHBIX CUCTEMAX.

[upoko u3BectHa Bbicokas penyranus B.C. CobosneBa B 006JacTH AUArHOCTUKHM MOPOA0OPa3yIOIINX,
PEeIKUX M YHUKAIBHBIX MHHEPANbHBIX (a3. B TemMaTndaeckom cOopHEKe TpencTaBieHa pabdora M.B. [lexosa ¢
coasmopamu [2020], onmuchIBaIONIass YHUKAIbHYH) MHHEpaM3aluio (yMapoidbHBIX cHCTEM BIK. Toyibaunk
(Kamgatka). ITokazaHo, 9T0 HEOOBIYHOE TS IPHUPOTHBIX YCIOBHI COUYETAHNE BEICOKON TEMIIepaTyphl, HU3KOTO
JTABJICHUSI, BBICOKOH JICTyUECTH KHCIOPOAA U CIEHU(PHISCKOTO XMMHUIECKOTO COCTaBa BYJIKAHHUECKHUX Ta30B
00yCIIOBIIIO UCKITIOUHUTENBHOE pa3HooOpasue 350 OnrcaHHbIX MUHEPAIBHBIX BUIOB, 123 U3 KOTOPHIX yCTaHOB-
JICHBI BIIEPBBIC UMEHHO HAa 3TOM 0o0BeEKTE.
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