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BBEAEHHE

B npennaraemoii paGore paccMaTpHBarOTCA pasjHuHBIE THMBI HH3KO-
TEMINEPATYPHLIX OKOJIODYAHBIX H3MEHEHHil BYJIKAaHOTEHHBIX NOPOX Ha
Pa3HYHBIX MECTOPOXKACHUAX (KONYEJaHHBIX, MOJMHMETAJITHYECKHX, BOJb-
(pamoBbiX, ypaH-MonubaeHoBo#t ¢opMmauuu U HEKOTOpPLIX APYTHX).
H3yyenne OKONOpyOHBIX H3MeHeHMH B CBS3H ¢ OpyAEHEHHEM HMeeT
TEOPETHYECKOE W mpakTHYeckoe 3Hauenwe. [Ipouecchl okomopymuoro
H3IMEHCHHA MOpOJ, NPOCTPAHCTBEHHO H XPOHOJIOTHYECKH CBS3aHHBIE C
OpYACHEHHEM, BO MHOIOM ONPEEIIAIOT €r0 0COGEHHOCTH H 32 KOHOMEPHOCTH
Pa3MEIICHAs Py IHBIX KOHUEHTPalHH, a CAMH H3MEHEHHBIE IOPO /bl ABAIOTCH
KOCBEHHBIM NMOHCKOBLIM PH3HAKOM.

I'uppoTepManbHOe opyneHeHue, Kak MpaBMIIO, COMPOBOXAAETCH 0OKOJIO-
PYAHBIMM HM3MEHCHHAMH BMELIAIOIIMX MOPOJ, OPEOJibl KOTOPBIX Xapak-
TepH3yIOTCA GONBLIIMMH  pa3MepaMHM B CpaBHEHHH C napamMeTpaMH pyna-
HBIX Tel. B CBS3M C 3THM BCECTOPOHHEE H3yuYEHHE METACOMATHYECKHX
npeobpazoBaHuii MMeeT pelnajollee 3HaueHHEe NpH MOMCKOBBIX paboTax.
I'naBHEIE MOMEHTBI 3TOrO HCCIEJOBAHHS — [ETaNbHOE H3y4YeHHE-MHHepa-
JIOTHH METaCOMATHTOB, BBIABICHHE BpEMEHHOH MOCNEeNOBaTENLHOCTH H
NpOCTPaHCTBEHHOIO pacnpee/icHHs METACOMAaTHIECKHX NaPareHe3UCOB U HX
COOTHOUIEHHH C OPYOCHEHHEM.

B coepemenno#i nuTepaType Hakomnnen o6IHMpHBIA MaTepHal, Kacaro-
LIHHCA reoIOTHH, MUHEPAJIOTHH, TeOXHMHH H TeHeluca THOPOTEPMANBHBIX
mecTopoxaeHuil menu, sonsdpama, Monubaena, ypasa, PTYTH, KoJiYeOaH-
HbIX H CBHHIIOBO-UMHKOBBIX pya [Bonoctheix, 1972; I'peuniusukoB 1 ap.,
1974; Kaszauckmii u pgp., 1974; MenbHHKOB, 1977; Huxurtuu, 1977;
OwmenbsHerko, 1966; OmenbaHeHKO, MscoryTtos, 1969; Padansckuii, 1973a,
6; CraguiinocTs..., 1979; Tyrapunos, 1972; Yeksaunse, 1981: Illep6ans, 1975;
Sxosnes, 1969, 1970, 1975; SAxosnes, MantoTus, 1975]. Bmecte ¢ Tem pan
BOMPOCOB OCTAa€TCA Manopa3paGoTaHHLIM HIIH HaXOMUTCS HAa CTAJHH
obcyxnenns. Ilpexnae Bcero 3To OTHOCHTCA B LEJIOM K H3YYEHHIO OKOJIIo-
PYAHBIX H3MCHEHHWH B BYJKAHOTEHHBLIX MOPOJaX Ha THAPOTEPMAJIbHBIX
MECTOPOX/ECHHAX, H B HYaCTHOCTH YPaH-MOJHONCHOBBIX, K NPHHLHNAM
kapTHPOBAHHA METACOMATHYECKHX H3IMEHEHHH M K THATHOCTHKE UCTIEPCHBIX
MHHEPAJIOB, XapaKTEPHBIX [JI8 METaCOMAaTHTOB 3Toro Tuma. K wmcny
BOMpOCOB, TPeOyKIIHX pa3pelleHHs, OTHOCATCA GallaHC BelecTsa npH
METacoMaTH4YECKOM npeobpa3oBaHul BYJTKAHHTOB, THNOMOP(H3IM MeTaco-
MaTHYECKHX MHHEPAJIOB B 3aBUCHMOCTH OT HX MOJIOXKEHHS OTHOCHTEIBHO
PYAHBIX 30H H B X0[€ nporecca pyaoobpa3oBaHus.

IIpu paGore Han MoHorpaduedi aBTOpoM GBUIH MOCTaBNEHBI crenyro-
IIHE OCHOBHBIE 3a/la4H HCCNeNoBaHMH: 1) THNH3AUWA M H3yueHHe mociie-
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JIOBATEILHOCTH METACOMATHYECKHX MPONECCOB M BBIABJICHHE MECTA PYyI0-
o6pa3oBaHHA B 3TOH MOCNENOBATENLHOCTH; 2) M3Yy4eHHE MPOCTPAHCTBEH-
HOTO pa3MelleHHs METACOMATHYECKMX MapareHe3WcOoB, NMOCTPOCHUE KapT
¥ pa3pe3oB OKONODPYAHBIX HW3MEHEHWH; 3) yCTaAHOBJICHHE NpPH3HAKOB OT-
HOLIEHHS METACOMATHYECKHX NaPAareHe3MCOB K PyJOHOCHBIM HITH 6€3pyIHbIM
Ha OCHOBE [ETaJIbHOr0 MHHEpaOrH4eCKOro H3y4eHHs METACOMAaTHTOB.

B xode HcclenoBaHMA BO3HHMKIA HeOGXONMMOCTh BBISCHEHHMS psafaa
KOHKPETHBIX YaCTHBIX BONPOCOB, HANpPaBJICHHBIX HAa PEIICHHE OCHOBHbLIX
samay: 1) geTansHOoe KpynmHOmaciuTabHOE KapTHPOBaHHE OKOJIOPYIHO
M3MEHEHHBIX MOPOJ H TOCTPOCHHE KapT H pa3pe3oB M3MEHeHHH A
KOHKPETHBIX pyAonpossienuii; 2) pa3paboTka MeTOAuKH AHPPaKTOMET-
PHYECKOTO PEHTrEHOCTPYKTYPHOTO aHalM3a MHHEpajoB B neTporpagu-
yecKMX mIMdax, KoTopas Heob6XxonuMa [N H3yYeHHS H JHATHOCTHKH
cnenudHYECKHX METACOMAaTHYECKH M3MEHEHHBIX MOPOJ, BBIIENEHHE MOHO-
dpakumii M3 KOTOPBIX 3aTPYAHEHO HJIM HEBO3MOXKHO; 3) H3yYEHHE MeTa-
COMATHYECKHX MHHEPAJIOB M3 pa3JIHYHLIX TMapareHe3HcoB ¢ MNOMOIILIO
PEHTTEHOCTPYKTYpHOrO aHanw3a; 4) u3ydeHwe GajaHca BellecTBa M reo-
XHMHYeckuXx ocobeHHocTell MeTacOMaTHYECKHX MPOLECCOB B BYJKAHHTaX.

OtnaBas cebe OTYET B TOM, YTO HE BCE BOMPOCH! NEOJIOTHH MOTYT OBITH
B OQMHAKOBOH Mepe MOJIHO OTPaXKEHBbl, aBTOP CO3HATEJILHO OrpaHHYMI
paMKH HCCJIE/I0BAHHS H3YYEHHEM HHU3KOTEMIEPATYPHBIX OKOJIOPYAHBIX
METACOMATHTOB B BYJIKAHHTAX B CBA3H C KOHKPETHBIM THIIOM Opyle-
HEHHS. DTH HCCIeJOBAHHUA TMPOBOAMINCh Ha MECTOPOXKACHHAX YypaH-
MonubaeHOBO#H pyaHoil hopmauun, kak HauGonee DOCTYMHBIX 1A 06BeM-
HOTO M3YYEHHS H SBJIAIOLIMXCA B 3TOM CMbIc/e 3TanoHHbIMH. [IpH HEo6-
XOJMMOCTH TPHBIEKAJIMCh JIHTEPATYPHLIE [aHHBIE MO APYrHM Kjaccam
MeCTOPOXKAEHHH.

Ha pasHbix 3Tanax pa6oTel aBTOp MOJB30BAJICA MOCTOAHHBLIM BHH-
manuem ® noamepxkoil B.I'. Kymesa, W.B. l'opauerko, none3HsIMH co-
setamu 1 pekomennauuamu E.B. [lmomesa, B.H. Omenssuenko, ®.A. Jler-
uukosa, FO.B. Komaposa, E.K. Bacunresa, B.E. Pynenxo, H.E. Kamen-
uesa, A.I'. Muponosa, C.M. Xmonuka. HeoueHumyro noMoIlL B aHa-
nuTHueckux paborax oxasanu I.M. Bynnaesa, B.A. Hpanosa, B.A. Ero-
pora, JI.M. Lllep6akoBa. ABTOp BLIpaXaeT BCEM Ha3BaHHBIM TOBAapHILAM
MCKpEHHI0K 6J1arogapHOCTb.



MOJIOXKEHUE HUZKOTEMIIEPATYPHBIX METACOMATHUTOB
B COBPEMEHHBIX KJTACCH®HUKAIIMOHHBIX CXEMAX

IlepebiM npoo6pa3oM cOBpeMeHHBIX KNaccHDHKAalMii METacOMAaTHTOB
6uina cxema JI.C. Kopxunckoro [1955], ocHoBaHHas Ha KOHUENUHH KHC-
JIOTHO-IIE/IOYHOH 3JBOJIIOLHH NOCTMarMaTHYeCKHX pactBopoB. [enenne
METACOMATHYECKHX TPONECCOB B 3TOH KJacCHPHKALHH NpPOH3IBOOHTCA MO
CTaflHAM MarMaTH4YeCKOrO H MOCTMAarMaTHYeCKOro mpomeccos. B mar-
MAaTHYECKYI0 CTAQHIO NPOMCXOJUT NOMBLEM H3OTEPM, T.6. TMOBbILIEHHE
TEMNEPaTyphl MOPOJ, NPOHCXOAHT MarMaTHYECKOE 3aMelLIeHWe WM pacT-
BOpeHHe MarmMoi 6okoBbBIX mopon. OTIHYHTENBHBIM NMpH3HAKOM MeTa-
MopduiMa M MeTacomMaTo3a MarmMaTHYecKoil cTamuu CIYXHT HX Tpor-
PECCHBHBIH XapakTep C HaJioxeHHeM Gonee BLICOKOTEMIIEPATYPHBIX MH-
HEpaJIbHBIX accolUMalMil Ha MeHee BbICOKOTeMnepaTypHuie. Ilociemarma-
THYECKHH MeTamMOp(H3IM H METacoMaTo3 NpPOTEKAIOT B ycnoBuaX obuero
ONyCKaHHA H30TEPM, H MO3TOMY MOCIEMarMaTHYECKHE MPOLECChl B OCHOB-
HOM HOCAT PErpeccHBHBIH XapakTep ¢ HalOXEHHEM HH3 KOTEMMNepaTypHbIX
NMPOLECCOB ¥ MHHEPATIbHBIX accouuanuii Ha Gosee BLICOKOTEMMEpPaTypHBbIE.
Knaccupukauus meracomatuuecknx npoueccos JI.C. Kopxuuckoro [1955]
MPHHSATA B CIEAYIOLIEM BHJE:

I. MeracomaTnyeckue NpoOLECCH MAarMaTHYeCKOH CTaauu

I1. MMocnemarmMaTHYeCKHe NpoLECCHl paHHEl METOYHOH cTamuu:
1) nponeccsl npocToro MeracomaTosa,
2) npouecchl KOHTaKTOBO-peaKIIHOHHOTO METacoMaTo3a

III. IMocneMarMaTHYecKHE MeTacoOMaTHYECKHE npouecchl KHCIIOTHOH

W nocnenyrouei mo3gHe# menovyHo# craguu:
1) npouecchl NPHKOHTaKTOBOrO BEHILIE/IaYHBAHHA,
2) npouecchl PerHOHANBLHOro (MJIOWAJHOIO) MOCIEMArMaTHYECKOTO
METAacoMaTo3a,
3) mpoueccel HU3KOTEMNEPATYPHOTO OKOJOTPELIMHHOTO MeTacoMa-
TO3a.

[Ton 0KONOXHILHBIM HIIH OKOJIOTPELIHHHBIM METACOMATO30M O.C. Kop-
KuHCKuH [1955] nmonmmaer samemeHue 60Kx0BBIX MOpoA BIONbL CTEHOK
TPEIIHHHBIX Xul. MeTacomaTuueckoe 3aMelieHue 60KOBOH nopozsl pac-
MIPOCTPAHAETCHA HA PACCTOAHHE OT HECKOJbKHX CAHTHMETPOB [0 HECKOJb-
KHX METPOB B CTOPOHY OT TpewiuHbl. IIpH HamHuuM cucTeMbl GIH3IKO
PACIONOXEHHBIX TPELIMH OKOJIOTPELIMHHOE H3IMEHEHHE MOXET 3aXBa-
ThIBATh GONBIIHE Macchl MOPOALI B HECATKH METPOB B TMONEPEYHHKE.
MunepanoruyeckuM npH3HaKOM Tnepexona oT CpelHETEMNepaTypHOit K
HH3KOTEMIEPATYPHOH CTaJHH IPHHATO pa3iokKeHHe Cpe/IHETEMIIEPATYPHBIX
CHIIMKaTOB KalblHA (3NHAOTa, MPEHHTA, MYMNEIUIHATA, AKTUHOJMTA,
TPEMOJIMTA); NPH JTOM YCTOHYMBONH CTAHOBHTCS accouMalus kapboHaToB
¢ KBapuem.



B NOCNEACTBHH Ha OCHOBAHHM TEPMOJMHAMHYECKHX H 2KCIEPHMEH-
tansubix nauHeix [Illep6ans, 1971] monoxeHue TeMnepaTypHOH rpaHMIbl
MeX/y HH3IKO- H CpeJHeTeMnepaTypHbIMH GOpPMaLUAMH METACOMATHYECKH
M3MEHEHHBIX NOpoJ 6BUIO CYIIECTBEHHO YTOYHEHO M KOHKPETH3MPOBaHO.
[lpu naBneHHH YrAEKHCIOTHI OT Josieit aTMocdeps! 10 500 at™ Temnme-
paTypHblli mHTepBan KoneGaHWA TpaHMUBl rnepexona (opMauuH JIMCT-
BeHHTOB-Gepe3uToB B popManuio beckapbOHATHBIX KBapLEBO-MYCKOBHTBIX
nopon Tuna rpeiiseHos cocranset 200—300°C, dopmauun rymbenTos
M anbBGHT-aHKEPHUTOBBIX NMOPOA B (GOpPMAlMI0 KaNHIINATH3HPOBAHHLIX H
ansGHTH3HPOBAHHBIX MOPOJ, Heconepkauux kapGonata, — 225—450°C,
0/IOMHT-KBaplIEBO-XJIOPHTOBBIX MOpoAa B popmaumio ux GeckapboHAaTHBIX
ananoroe — 300—450°C. I'panuna mexay GopMauniMHu rHApOTEPMAlIbLHO
aprH/TM3HPOBAHHBIX MOPOJ ¢ Gopmauueli BTOPHYHBIX KBaPLUHTOB J0JXKHA
NMPOXOAMTb, COTJACHO 3KCMEPHMEHTA/bHBIM [aHHBIM, NPH TeMMEpaType
oxomno 300°C.

Nansueiimee passutne uneil JI.C. KopxHHCKOTO 0 MeTacoMaTHYe-
CKO#l 30HANLHOCTH M KHUCIOTHO-OCHOBHOH 3BOJIIOLHM THAPOTEPMAJbHBIX
pacTBOpoB oTpaxeno B pa6orax B.A. Xapukosa [1966; Xapukos, Omenbs-
Henxo, 1978] u B.M. Omensanenko [1970, 1972, 1978 ]. CornacHo npen-
CTaBJIEHHSIM 3THX aBTOPOB, NEPBHYHBIM JIEMEHTOM KJlacCHHKALHH ClleayeT
CYMTATh METACOMAaTHYECKYI0 (aluio, WIH COBOKYNMHOCTH mopoj, ofpaso-
BAaHHBIX B PAa3HYHBIX 30HAX METACOMATHYECKOH KONOHKH B pe3ynbTaTe
BO3/eHiCTBHA PAacTBOPOB OINpEE/NEHHOTO THNA MPH ONpEJe/IeHHBIX BHELI-
HHX YycloBHAX (TemnepaTypa, TIy6HHHOCTB, PpAA NOABHXHOCTH, KOH-

. LleHTpalus BMOJIHE TOABHKHBIX KOMMOHEHTOB). OcHoBHO#H HHTErpanbHbIA
3NeMeHT KJaccHHKaluy NPOAYyKTOB METACOMAaTO3a — MeTacoMaTHYeckas
dbopmauus, HIH COBOKYNMHOCTh METACOMATHYECKHX auuii, obpa3oBaHHBIX
B pe3ynbTaTe OZHOTO METPOTEHETHYECKOro MpoLEcca H pa3Hyarolluxcs
TemnepaTypoil ¥ ry6HHHOCTbIO 06pa3oBaHUA, HCXOJHBIM COCTABOM NOPON
¥ KOHLEHTpALMEH BIOJIHE NOABHKHBIX KOMIOHEHTOB.

B knaccuduKalHOHHOH cXeMe HH3KOTEMINEPAaTyPHBIX METaCOMAaTHTOB,
rie B Ka4eCTBE OCHOBHOTO KJacCH(HKalHOHHOTO MPU3HAKA NPHHAT XapaKTep
[MHO3EMHCTOr0 MHHEpalla, YCTOHYHBOTO BO BHYTpPEHHEH 30He MeTacoma-
THYeCKOH  KOMOHKH  (KAONHHHT, CEPHIAT, ansbut, OpTOKNa3s),
B.H. Omenbarenxo [1970, 1972] sreipensrorcs GopMauni OKOJOKHIBHBIX
apruIH3KHTOB, 6EPe3nTOB, HHU3KOTEMNEPATYPHBIX HATPHEBBIX METaco-
MATHTOB H HH3KOTEMNEpaTypHbIX KaJIHEBBIX METACOMATHTOB, a A
ByJIKaHMYECKMX H CyOBYJIKAaHMYECKHX KOMILICKCOB BBIAENAOTCA CIIE
KBapl-CEPHLIMTOBBIE MeTacoMaTHTHI [OMeNnbAHEHKO, 1978].

B cosmecTHoil knaccupukauuu B.A. Xapukos u B.H. OmenbaHeHko
[1978] pa3iuuHble HH3KOTEMIEPATYPHBIE METACOMATHTHI, CBA3AHHBIC C
rPaHHTOHIHEIM MAarMaTH3MOM (B WIHPOKOM MOHMMaHHH JTOTO TEPMHHA),
oTHeceHs! Mo TnybuHHOCTH o6pa3oBaHHA K [BYM 30HaM — MallblX H
ymepeHHbIX riay6uH. B ManornyGHHHBIX YCIOBHSX B CBA3H CO craguei
KHCJIOTHOTO BbILIEJAYHBAHHA H CONPSKEHHOTO OTJIOXEHHA GOPMHPYHOTCH
KBapli-a/ly/1Ap-CEPHLATOBbLIE MeTacoMaTHThl M apruwmusuthl. Haubonee
IIHPOKHM pa3Hoo6pa3neM (OPMalHOHHBIX THIOB HH3KOTEMIEPATYPHBIX
METAaCOMATHTOB MOJIb3YIOTCA 30HBI YMEPEHHBIX TNyGUH. 31ech M CTaaHH
KHCOTHOTO BBILIETAYHBAHMA H CONPHMEHHOTO OTJIOMXEHHA XapaKTepHBI
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ryMOeHTEl, GEpe3nuThl M aprHJUTH3HTBL, a IJIS 3aK/IIOYMTENbHOH cTaguu
(cooteetcTByrowe#, no I.C. Kopxunckomy, "BTopoil nonosuxe” nosaueii
LLIEJIOYHOR CTa/luK U 3aKJTIOYHTEbHOMN CTa/IMH NPEXHEro NOApa3feNeHus) —
KapboHaT-OpTOKIIA30Bble METACOMATHTHI M 3HCHTHI.

B oTnHuMe OT QH3MKO-XHMHYECKOrO HATIPABNIEHHA B HIYYCHHH METACO-
MaTHTOB, pa3BuBaeMoro nociaenopatensmu .C. KopxHHCKOro, HameyeH u
Apyro#, reojoro-MCTOPUYECKHA MOAXO., HALENEHHbI Ha perHoHaIbHOE
H3yYeHHEe MeTacoMaTHYeckuX oGpa3oBaHuii. B OCHOBE 3TOro noAxona jexHuT
CTPYKTYPHO-BEUIECTBEHHbIH NMPHHLHI CHCTEMAaTH3allMH METACOMATHYECKHX
nopoa, Gasupyrouiuiics Ha BbIJENEHHH CTATHCTHYECKH YCTOHYMBBIX acco-
uHalui HoBOO6Pa30BaHHLIX MHHEDAJIOB, CBA3aHHBIX MeXIy coboi onpege-
JIEHHBIMH CTPYKTYPHBIMH coOTHoweHuaMu [Ilnrowes, Vmakos, 1972;
Mertoauxa..., 1981]. Benyuine rpynnbl cTaTHCTHYECKH YCTOHYHBBIX ACCOLHA-
UMl THAPOTEPMANbHBLIX MHHEPAJIOB — KBapL-CBET/IOCIIOAHCTAN, TEMHO-
UBETHa#d H MoJieBowInaToBas. B mpenenax ykasaHHBIX rpynn BblOENSOTCA
apruJUTH3HTEI, pa3Hoobpa3Hble Gepe3uThl, BTOPHYHbBIE KBAPLHTHI, FpeH3e bl
(KBapu-CBETNOCNIOAMCTAas Trpynna), pa3jMYHble NPONMHIHTHL H CKapHBbI
(TemHOLBETHAA rpymna), BCEBO3MOXHBbIE (enbAIMINATHTH M denpaunaTo-
nETEl  (MoneBolnaToBas rpynna). B mpeanoxenHo#ft knaccHdukaummu
[Meronuka..., 1981], mOMHMO CTaTHCTHYECKH YCTOHYHBBLIX accouHanuii
HOBOOGpa30BaHHLIX MHHEPAJIOB, HANIA OTPaXeHHE MUHEpPAIIbl-HHIAMKATO-
Pbl, CTPYKTYpHbIE 0CO6EHHOCTH METACOMATHTOB H CTENEHb KPHCTA/UTHYHOCTH
MHHEpa/IbHBIX HHOMBHOOB. HeoleHHMOE NOCTOMHCTBO JaHHOM KjaccH-
$uKauuH — BO3MOXHOCTh OJHO3HAYHOTO OTHECEHHA H3y4aeMOro mapare-
He3HCa K ONpeJe/IeHHOMY METACOMATHTY C MOMOLILIO METPOrpadHYecKux
METO/IOB.

B knaccuduxauuu JiokanbHO-mMeTacoMaTHYecKHX dpopmauuii [MeTomuxa...,
1981], nocTpoenHo#i B KOOpIAWHATAaX, TEPMOAMHAMHYECKHE CTYNEHH
YCNIOBHH METACOMaTO03a — €ro THIbI, HU3KOTEMIIEPATYPHBIE METACOMATHTHI
3aHHMalOT CTPOro puKcHpoBaHHOE nonoxenune. Mcxons u3 BHEIHUX ycnoBuli
npolecca paccMaTPHBAeMble METACOMATHTHI OTHOCATCH K NPHIOBEPXHO-
CTHBIM—ManorayouHHbIM (0 — 3—4 kM), o6pa3yromuMCS B TEMNIEpaTYPHOM
auamasoHe ot 50—100 no 200—300°C, no xapaktepy Bo3neficTByrommx
PacTBOpPOB — K KHCIOTHOMY, KHCIIOTHOMY + CyGIIEI0YHOMY H ILEOYHOMY
MOATHNAM.

Conocrasnesue nosoXeHHsA ONpEENCHHLIX METACOMATHTOB B METPO-
noru4eckoil kiaccupuKauMu JTOKaNbHBIX METaCOMaTHYECKHX GopManuii u
CTPYKTYPHO-BEILECTBEHHOH KJacCH(pHKALHH NO3BOJIAET OCYLIECTBATE NEpe-
X0l OT MNPHPOAHBIX OOBEKTOB K HX CXEMAaTH3HPOBAHHBIM (QH3HKO-
XHMHYECKHM MOIEJIAM.

MHoroneTHH# ONBIT KapTHPOBAaHHA H HM3YYEHHS METACOMATHYECKHX
obpa3oBaHMii B pa3NMUHLIX pErHOHaX H 06OGIUEHHe JHTEPATYpHOrO
matepuana [Ilnromes, 1978; IIpuHUKNBI B MeTOAHKA ..., 1979] nosBonunn
BbIOBHHYTh Ka4YeCTBEHHO HOBOE TI'e€0JIOTHYECKOE MOAPAa3/eieHHE TIHApO-
TEpMaJIbHO-METACOMATHYECKHX 06pa3oBaHHii — perHoHajbHBEIE METaCOMa-
THYeckHe ¢opmauuu (PM®), BHIOBbIE NMPH3HAKH KOTOPHIX 0GYyCNOBIH-
BAIOTCA BHEJPEHHEM IUIYyTOHOB, CTAHOB/IEHHEM BYJIKAHHYECKHX MAaCCHBOB
HJIH NepecTpoiikofl TeKTOHHYECKOro MJIaHa TEPPHTOPHH.

B wucTopuM reonormyeckoro pa3BHTHA (aHepO3OHCKHX MOIBHXHBIX
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obnacTeli HameyaeTcs 3aKOHOMEpHas IOCIEJ0BATEJbHOCTE MPOABJICHHS
perHoHajbHBIX MeTacoMaTHuecknux dopmaunii [Meronuxa ..., 1981].

1. Ina nepuoaoB GOpMHPOBaHHA MO3JHHX FEOCHHKIHHAJILHEIX IPOruboB
M HHBCDCHOHHBIX MOAHATHH nposensarorcs Tpu PM®, nepsas u3 Hux (npo-
MUIHT-CEPHIUTOINTOBAA) COOTBETCTBYET CTabUIM3aUMM TEKTOHHYECKOTO
pexuma, BTOpas M TpPEeThA 3aBEPIIAIOT  CTAHOBJICHHE HHBEPCHOHHBIX
rpaHHTOMIO0B. B HMHBEPCHOHHBIX MOJHATHAX B 3TOT MOMEHT pa3BUBAaeTCA
Kanumnat-nponuaaToBas PM®, a B NpunerarmuEX FeOCHHKJIHHAIBHLIX
nporubax — CKapH-MPONHITHTOBAS.

2. C bopMHpOBaHHEM HaJI0XEHHBIX HHTPY3HBHO-BYJIKAHHYECKHX MOACOB
CBA3aHO CTAHOBJIEHHE KAJIMIUNATO(GHP-aprUTH3HTOBOH M (eNbAINaTOIHT-
rpeiisenogoii PM®. [IlepBas TAroTeeT K [ENPECCHOHHBIM 3BEHBSM,
BBITIOJIHEHHBIM NOppHpOBOl Popmanueil C MIHPOKHM Y4ACTHEM HTHUMOPHTOB,
BTOpafl, IUIYTOreHHas, pPa3BHBAETCA B KYMNOJbHBIX 3BEHbAX B CBA3H C
BHEJIpEHHEM HHTPY3Hil rpaHOJHOPHT-TPAHHTOBOH GopManuu.

3. C nepHonoM cTabUIH3aNHH TEKTOHHYECKOTO PEXMMA 1OCTIE 3aTYXaHHA
aKTHBHOTO BYJKaHH3Ma H 3aJI0XeHHA cybnnaThopMeHHBIX BNaJHH CBA3AHO
o6pasosanne nponuiuT-6epesutosoii PM®. Ona paspuBaeTcs BHE BHIHMOIH
CBA3H C MarmMaTH4YeCKMMH OOpa3oBaHHAMH B 30HaxX BJIMAHHA KPYMHBIX
pa3ioMoB, pa3rpaHHYHBAIOIMX 6NOKH C pasnuYHOH HCTOpHEH reosorH-
YecKOro pa3BHTHA.

4. C ouarosofi marmMaTHyeckoli akTHBH3alMel, mposBuAmoLIeHca B
KEeCTKHX GJIOKaX HMHBEPCHOHHBIX MOIHATHH, conmpsxeHo (opMHpOBaHHE
MHOTHX IyToreHHbIx PM®: denbmnaTonuT-rpeiileHoBoH, OKceTaTMTOBOH,
a/Tb6UTHT-1IEIOYHONPONKIKTOBOH H CKapH-NIPONHIHTOBOH.

®opmuposanne kxaxnoii PM® cBa3aHO ¢ ONpeleNeHHBIM JHCKPETHBIM
reoJIOTHYECKHM COOBITHEM, HMEIOIIEM HE TONbKO (HKCHPOBAHHOE MECTO B
HCTOPDHM PpAa3BHTHA TEPPUTODHH, HO M COOGCTBEHHYK [UIMTE/ILHOCTH H
BHYTPEHHIOK 7BOJIIOLHMIO; TOCNENHEE HAXOAUT CBOE OTPaXeHHE B 3aKO-
HOMEPHOCTAX BHYTpeHHero CTpoeHHs PM®. VunThiBas TreOJIOTHYECKYIO
OnpeNeNneHHOCTh YC/IOBHH 00pa3oBaHHA W HallHYHe OTIMYHTENIBHBIX MpH3-
HakoB, Bce BHAl PM® o6benuHeHBI B TpPH TIE€HETHYECKHX Kiacca:
IUIyTOreHHbIe, ByNKaHOTEHHBIE, TeKTOHOreHHble [MeToauka ..., 1981].

Ha wu3BeCTHBIX M HEOJHOKpaTHO paHee oOCYXJaBIUMXCH MPHHLUHNAX
[*apukos, 1966] mocTpoeHa KnaccupHKauusa HH3KOTEMNIEPATYPHBIX 0KOMQ-
pyambix metacomatutoB H.II. Ulep6anem [1975]. B otamume ot cyme-
CTBYIOIIMX CHCTEMAaTHK [aHHas cxeMa 0a3upyeTcs Ha OpPHIHHAJIBHOM
MHHepaJjioro-neTporpadpuyeckoM H (u3uKo-xumMHyeckom Mmatepuane. Ha
auarpamMme, oTpaxarolledi KiaccHGHKAUMIO METaCOMATHTOB, MO Bep-
THKAJbHOH OCH OTJIOXEHBI TEMNEPATYphl, 10 TOPH3OHTANBHOR — rilaBHEH-
mwHe GopManuH METACOMATHTOB C YKa3aHHEM COCTaBa HCXOJHBIX NMOPOJ,
THNHYHBIX TPOAYKTOB MeTacoMaro3a, a Takke wuHTepsasoB pH nx
obpa3osanus. CornacHo 3Toll KiaccHpukauuu, BepXHHH TeMNepaTypHbIi
npenen dopmuposanus apruummsuTos (pH< 4—5) npu MHHHMAaNBHBIX
JaBJIeHHAX YTIIEKHCIOTHI HaXOMUTCA okojio 160° C; TemnepaTypHas rpaHHIa
Mexay ¢opmanusmu JucTBeHHTOB-Gepesutor (pH = 6—8) u ksapu-
MYCKOBHTOBLIMH METacOMAaTHTaMH npu conepxaduu 0,03% yriaekucioTsl
cooTseTcTByeT npubausnTensHo 200°C, a mpH mapuHaJbHOM [ABJICHHH
yrnexuciorsl, paeHoM 1000 aT™, moaHumaeTrcs MO0 400°C. I'ymbeutsl H
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anb6HT-Kap6oHaTHEIE METACOMATHTEI OTPaHHYeHbI TeMnepaTypHoii 220°C, a
KBapL-00JOMHTOBEIE MeTacoMaTUThl — 300°C,

B 3aknroueHue ciie[yeT OTMETHTh, YTO CHCTEMATH3ALHS METACOMATHTOB
Ha K1acCHQHKAaLHOHHOH OCHOBE ABIAETCS OTPaXKEHHEM NPHHIMIHAILHBIX
TEHETHYCCKHX HMX o0cobeHHOCTeH, cnenH(HMKH 3BONIOIHM METaCOMATH3H-
PYIOIIHX THAPOTEPMAJILHBEIX PACTBOPOB H B KOHEYHOM HMTOre MeTajulore-
HHYEeCKOH cnenuanu3anuy KOHKPETHBIX METACOMATHYECKHX bopmanmii.

XAPAKTEPHCTHKA THJAPOTEPMAJIBHBIX
YPAH-MOJIHBAEHOBBIX MECTOPOXJIEHHHU

THIIBI U MOJOXEHHA MECTOPOXKAEHHN
B PETHOHAJIBHBIX CTPYKTYPAX

Ha teppuropun Coserckoro Cor3a B (aHEpo30HCKHX CKNIaguaThiX
06/1acTAX yCTaHOBJIEHB! TPH KPYNHBIE JNIOXH FHAPOTEPMAILHOTO YPaHOBOTO
muHepanoo6paszosanns [ Kasauckuil, JIasepos, 1974]: 1) parHenaneosofickas
(380—360 mumn. net), 2) nosaHenanecosofickas (270—240 mun. net) u 3)
nosaueme3’o3oiickas (150—130 mun. net). Bee uasecTHbIe B HacTOALIEE BpeMs
MECTOPOXAEHHSA, CHOPMHUPOBABILIHECT B 3TH 3MOXH, OGHAPYKHBAIOT CBA3b C
KOHTHHEHTAJIbHBIM MarMaTH3MOM CPEAHHX, KHCIbIX M LUCJOYHBIX MOPOJI.
[ns panHenaneo3oickoli JMoXu XxapaKTepHa accoliHalus ypaHOBOTO Opy/e-
HEHHA C aHJE3HT-HHOPUTOBOH dopmauwmeil, a nna no3aHenaneo3oiickod — ¢
JHNapHT-TPaHUTHOH. B nosaHeMe3030MHcKylo 3M0Xy aKTHBHM3AaLMH JAPEBHHX
n1aTgopM GOpMHPOBATHCH MECTOPOXICHHA ypaHa, CBA3aHHbBIE C TPAXHT-
CHEHHTOBOH (opmanmeil, a NpH aKTHBM3allMH CKJIaJ4aThix obnacTeli — c
TpaxuT-nunaputosoi [Kasanckuii, Jlasepos, 1974].

B 3aBHCHMOCTH OT pPerHOHaNbHO-CTPYKTYPHBIX ocoGeHHOcTell Bbime-
nstores [Bonbdeon u ap., 1966] ypaHOHOCHBIE NMPOBHHLMH: 1) ApeBHHX
IIATOB, 2) aKTHBH3HPOBaHHBIX mMiaTdopM, 3) KpaeBeXx mnporu6os, 4)
CpPeIHHHBIX MacCHBOB, 5) HHTpareOaHTHK/IHHAIbHBIX 30H.

IluaporepmanbHoe ypaH-MonHGAEHOBOE OpyAeHeHHe OGBIYHO NPHYPO-
YEHO K MHTPareOaHTHKJIHHANBLHLIM 6JI0KaM H CPEJHHHBIM MACCHBAM C
FEOaHTHKIIHHANILHBIM  DEXXHMOM TEKTOHHYECKOTO pa3BHTHA. KpynHule
TEKTOHHYECKHE OI0KH, BMELIAOIHE MECTOPOXKIEHHS, KaK MpPaBHJIO,
ClioXeHbl 006pa3oBaHHAMH TpEX CTPYKTYPHBIX 3Tamel; Kaxabli 5Tax
npeacTasiseT coboil KOMILIEKCH NOpOA 3aKOHYEHHOTO TEKTOHO-Marma-
THYeCKOro uukna. HuwkHudl cTpykTypHbili 3Tax (kpHcTamnmyeckuit ¢yH-
AaMeHT) NpeCcTaBlieH ry6oKo MeTaMOpP(hH30BaHHEIMH HHTEHCHBHO [HCJIO-
UHPOBAHHBIMH TOJIAMH B GOJBIIHHCTBE ciy4aeB nokeMGpuiickoro
Bo3pacTa. Cpeanuii (reocHH KTMHANBHBIR 3TaX), COCTOAIIMMA H3 IBYX HIIH TPeX
CTPYKTYPHHIX SAPYCOB, OTPaXaeT pa3JIHYHbIE CTAAHH TIE€OCHHKJIHHAJIBHOIO
Pa3BHTHs TepPUTOPHM (HadalbHYIO, CPeAHIO M NO3OHIOK). B cocrase
CPE[HETO 3Taxa, NOMHMO OCAJOYHBLIX M BYJKaHOT€HHO-OCAJO0YHBIX MOPOJ,
NPHHHAMAKOT y4acTHE M MarmaTHyeckwe obpasoBanud. I'paHuubl Mexmy
ApycaMH NpOBOJATCH NO MOBEPXHOCTAM Ppa3MbiBa, HECOrJACHH C yYeToM
MOIIHOCTEH, (allHanbHOro COCTaBa OTJIOXEHHH, NMETPOreHETHYECKHX OCO-
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GenHocTel, Bo3pacTa nopoj u ocobeHHocTeil MarMaTH4eCKOH NeATETLHOCTH.
Bepxuuii nonynnatopMeHHbI# MM nuaTGopMeHHbIH 3Tax cnararwT cnabo
[AHCIIONHPOBaHHBIE TEppPHTreHHBIe 06pa3oBaHud, JOKaIH3YIONIHECS B mpe-
fenax MyJb[ M APYTHX OTPHIATENbHBIX GOpM nmaneopenbeda.

['paHHILI MeXIy KPYNHBIMH TEKTOHHYECKMMH 6/0KaMH cOBNajaioT ¢
30HAMH pa3/ioMoB Traybokoro 3aloXeHHs M JUIHTENILHOTO pa3BHTHA,
KOTOPbIMH KOHTDPOJIHPOBAJIHCE pa3melleHne obiacTeil 0caiKOHaKOTUICHHSA H
CHOCA, pacnpefesieHHe OCAaJOYHBIX, HHTPY3HBHBIX H 3(dy3uBHBIX obpa3so-
pauuil. [1711 6710K0B ¢ re0aHTHKJIHHAILHBIM PEXUMOM Pa3BHTHA XapaKTEPHEI
COKpallleHHbIE MOLIHOCTH, pa3sHoo6pa3ue dauuanbHOro cocraBa 0CaAkKoB,
BhINAZIEHHE H3 pa3pe3a OTAe/bHBIX CBHT H 1aXe LeNbiX spycos. MHTeHCHBHASA
MarmMaTHYeckas MOeATENLHOCTh TMpEJACTaBJIeHa MHOro(asHeIMH TPaHHTO-
MIHBIMH HHTDY3HSMH TOBBILIEHHOH OCHOBHOCTH (B KOHLE paHHeH cTajuu
reOCHHKJIMHAJIBHOIO pPa3BHTHA), CMEHAIOIHMHCS TPaHHTOMAHBIMH HHTpY-
3MAMH CPEJHETO H KHCJIOrO COCTaBa, MajlbIMH HHTPY3HAMH W fafixamu. K
KOHIY T€OCHHK/IMHAJILHOTO TMEPHOJA Pa3jiH4is B HHAMBHAYabHBIX YepTaxX
pa3sBHTHA OTAENbHBIX TEKTOHHYECKMX O6JIOKOB CriaxupaloTcs, a mocue
3aBepiieHHs CKaakoo6pa3oBaHHA W MarMaTHYeCKOH AeATENbHOCTH Npo-
HexomuT obluee BO3OLIMAaHHE M TMEpeXof ckKiaamdaToii obnacTH k nnatop-
MEHHOMY 3Tamy pa3BHTHA.

OcoBeHHOCTH re0TeKTOHHYECKOTO pa3BHUTHS OTHENbHBIX 6JI0KOB ompe-
NeNsIOT TOJOXKEHHE DYAHBIX Mosieli W MECTOPOXIEHMA B pErHOHaNbHBIX
CTpykTypax. Y paH-MONHGACHOBbIE THAPOTEPMAJbHBIE MECTOPOXACHHA B
hanepo30HCKHX CKNaaYaThIX 061aCTAX, KaK IPABHIIO, IOKATH30BAHbI nubo B
BYJIKAHO-TEKTOHHYECKHX JEMPECCHAX H By IKAHHYECKHX KYNOJIaX OpPOreHHOTo
apyca, 1460 B OCHOBAHHH OPOTEHHBIX BYIKAHO-TEKTOHHYECKHX JenpeccHii; B
npenenax obnacrei Me3o3ofi-kaliHo3o#ickoll aKTHBH3alHH OHH pacroJjia-
raloTca B BYJKAHOTEHHO-OCANOYHBIX (GOPMALMAX HAJIOKEHHBIX NPOrHGOB
WM B CJIOXKHBIX BYJIKAHHYECKHX cOoOpyxeHHAX [[mapoTepManbHBIE MECTO-
poXaeHus ..., 1978]. B cooTBETCTBHH C I€0JIOr0-CTPYKTYPHBIMH ocoben-
HOCTAMH BbIJENAIOTCA MECTOPOXKICHHSA B CIIOMCTHIX TOJIIIAX BYJIKAHOTEHHBIX
nenpeccuii, B MacCHBHBIX TOpPOJAX BY/IKaHWYECKHX XEPJI H cybBynka-
HUMECKHX MHTDY3HBOB, B CK/NaJuaThIX F€OCHHKIMHANbLHBIX KoMIUlekcax. B
npe/enax By/l1KaHO-TEKTOHHYECKHX AENPEcCHH BEIIENAIOTCA [KoHcTaHTHHOB,
1981] Tpu rpynmel MeCTOPOXAEHHH: (QyHIaMEHTa, HIH HUXHe#l 30HBI
[enpeccHH, CpelHed H BepxHe#l 30H fAenpeccHH. MecTopoxacHuA obne-
JMHSIOTCA B NATh MOArpynm: B TeppurenHo#l monacce, B 3¢dy3nBHO-
ocafouHbIX 06pa3oBaHUsAX, B NANEOBYIKAHHYECKHX annapaTax u cy6pynka-
HHYECKHX MHTPY3HAX, B TPAHUTOHJHBIX, B OCAZIOYHBIX H METAMOPQHIECKHX
nopoJax TeOCHHKIHWHANBHOrO Kommiekca. Bonee npobGHas cucTemaTHKa
ypaH-monubaeHoBbIx MecTopoxaenuit npusogutcs I1.J1. S konesbimM [1969,
1970], B YaCTHOCTH, HM BBIAEJIAKOTCS MECTOPOXIEHHS, NIPHYPOYCHHBIC: 1) x
BYJKaHHYECKHM IIOJIAM H MOJIOT03aJIEralolliiM MOKpOoBaM, 2) x BylKaHHYE-
CKHM KYNOJaM H ByJKaHO-T€KTOHHYECKHM DpaxHaHTHKIHHANAM; 3) K Kasib-
gepam; 4) K JIMHEHHBIM BYJIKAHHYECKHM COODYXEHHAM, CBA3AHHBIM C
rnyGHHHBIMA Pa3ioMaMH; 5) K CIOXHBIM BYJIKAHHYECKHM COOPYXCHHAM;
6) K MONAM pa3BHTHA MAJILIX HHTPY3uH, cyOBy/IKaHHYECKMX TeNl H KOpHe-
BBIX uacTell BynkaHuueckux ammnapaToB. IIpyrMMH HCCIEOBATENIAMH [I€-
TANLHO ' PACCMATPHBAIOTCA MECTOPOXIECHHS B MOTPEGEHHBIX Kymonax
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denp3utos [Barowkun u ap., 1968; Moanukos u ap., 1975, Hekkax dennb-
3utoB [Kocakos, 1970], nenpeccusx npocenaHus, Kanpaepax obpylueHHs u
B JHHEHHBIX NPHPA3NOMHBLIX BYJKAHHYECKHX mocTpoiikax [MozaHukoB
u ap., 1978].

Ilo muenno A.B. Kaxnana [1967], nan6onee obmue 3aKOHOMEDHOCTH,
XapaKTepH3YIOLIHE Pa3MELICHHE MOJIHGACH-YPAHOBOrO OpyJCHEHHA B BYJI-
KaHOT€HHO-0CAJIOYHBIX KOMIUIEKCAX, CJIeAYyFOIIHE.

1. He3aBHCHMO OT TreoJIOTHYECKOTO BO3pacTa CKIamgyaTOro Mosca
H THOPOTEPMAJIbLHBIX MECTOPOXKIHHH ypaH-MonHGaeHOBOH dopManun oHH
pacrnoJiaralTcs HCKJIIOYHTEILHO B npefenax 6J10KOB ¢ re0aHTHKJIHHALHBIM
PEKHMOM TEKTOHHYECKOTO Pa3BHTHA.

2. MecTopoXIEeHHA Pa3BHTHI TOJBKO B TeX FeOaHTHKIIHHANBHBIX 610-
KaX, B KOTOPLIX FPAaHHTOHAHLIA MarMaTH3M CPEOHHX H NMO3JOHUX CTajui
NpOABHJICA MHOroda3Ho, NMPHYEM HE TONLKO B MHTpPY3HBHOH, HO 06s3a-
TenbHO B 3¢ dy3uBHOi u cy6BynkaHuyeckol dopmax.

3. B npesenax mepcneKTHBHBIX GIOKOB pyaHbIe mons pacnoJiaraipTcs
B MOJIOTHX MPOrHbaXx, BBIMOJHEHHBIX BYJIKaHO-NMHPOKIACTHYECKHMH 06pa-
30BaHHAMH NPEHMYLICCTBEHHO KHCJIOTO COCTaBa, KOTOpPbIE NMpPEe/CTABIAIOT
cobo# nenpeccHOHHbIE CTPYKTYPhI OCTATOYHBIX reocHHKIHHaNel. Haubonee
KpyNHbIE MECTOPOXJCHHA TATOTEIOT K KPAacBbIM YacTAM 3THX Nporu6os
HIH K GoJiee MHPOKHM 30HAM B3aMMONEPEXONOB OCTATOYHBIX JenpeccHii.
PyaHsie nons u oTAeNbHBIE MECTOPOXICHHA DACIONArarOTCA B ydacTKax
COWICHCHHS, PACIUENJICHHS H MEPEeCceYeHHS TEKTOHHYECKHX HapylleHHi
APEBHETO 3aJI0KEHHA M [UIHTEJLHOTO Pa3BHTHA, KOTOPHIMH ONpeAe/sIOTCH
H TPaHHLBl OCTATOYHBIX NPOTHGOB, & TAKXe pa3MEILEHHE MAarMaTHUYECKHUX
o6pa3oBaHHil B BEPXHHX YacTAX 3EMHOM KOpBL

4. B Tex cnyuasx Korga pyAHbIe MOJS, MECTOPOXICHHS HIIH pyOHBIe
TENa pacnojaraloTci B 3((y3HBHO-MHPOKNACTHYECKHX MOPOJAaX BEPXHEro
CTPYKTYPHOTO fipyca, OHH KOHTPOJIHPYIOTCA CTPYKTYPAMH APEBHHX BYJIKa-
HHYECKHX anmapaToB, MOPOJaMH XepJoBoH dalMM HIH 30HAMH MallbIX
HHTPY3HBOB H Ja€K.

5. VpaHoBas ruapoTepmanbHAas MHHEpanH3alHs — 6ojee no3mHAS
N0 OTHOIICHHIO KO BCEM INpPOSBJICHHAM KHCJIOTO MarmMaTH3Ma, IpaHH-
TOHOHBIM HHTPY3HAM, MallbiIM HHTDY3HAM H nOalikaM, B TOM YHCJIE U O
OTHOLICHHIO K HaHGoJee MOJIOABIM PErHOHANBHBLIM HalfkaM CpeHero
OCHOBHOT'O COCTaBa.

BEHIECTBEHHBIA COCTAB PYJ
H OKOJIOPYJIHBIE M3MEHEHHS BMEIAIOWMUX MOPOJ

Creupdudeckas ocobeHHOCTb Pyl ypaH-MONTHOAEHOBBIX MECTOPOK IEHHH —
accouHauus HacTypaHa ¢ CynbpuIaMH MonubaeHa (MoNMGAEHHTOM, HOp-
IOH3HTOM, demonuTom'). B nepeMeHHBIX KoNMueCcTBaX B pyJax MpHCYyT-
CTBYIOT pa3HooOpa3sHbie cynbduasl rajaeHHT, chanepur, XanbKOMHPHUT,
MHPHT, MapKa3uT, apceHONMHPHT, GpaBouT, Gnexnwle pyasl, GypHOHHT,

"Mo nannsiM U.B. Menbuukosa [1977], suinenenne pemonnTa kak Munepana omubouHo:
CrCUHATLHO MPOBEACHHBIMH HCCNEJOBAHHAMH Tak Ha3biBAEMOro (EMOJHTA YCTAHOBIIEHO,
uTO 3TO Xene3ucTuiff MonubaeHHT, conepkamuil Ko 6% NpeHMyILECTBEHHO OBYXBaJeHTHOT O
Kesesa.
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Hepelko BCTpeyaeTcd remMaTHT. M3 ypaHOBBIX MHHepasoB, KPOME HAacTy-
paHa, pyasl cofepxaT KoQPHHMT M THTaHaThl ypaHa. Hepyaueie muHe-
panbl NpecTaBieHbl KBapUEM, CEPHLUTOM, THAPOCIIONAMH, KalbLHTOM,
AHKEPHTOM, a/llbOMTOM, Ka/lHEBLIM MOJIEBHIM LINATOM, XJIOPHTOM, KaoJIH-
HATOM, MOHTMODHJUIOHHTOM, GapuTOM, (QIOOpPHTOM, TypMalMHOM, 6Ho-
THTOM.

B nopaBnsioleM 6ONbIIMHCTBE Cciy4aeB (GOpPMHpOBaHHE YpaH-MO-
nubIEHOBOro OpYAEHEHHS OCYIIECTBIAETCA B TPH KPYNHBIE MOCIEAOBa-
TeJbHBIE CTAJHH THAPOTEPMalIbHOTO Mpollecca: KBapl-kapboHaT-cynbdu-
HYI0, MOJTHO IeHMT-HACTYpaH-Cy b OUAHYIO U 6apuT-ro0pHT-KapbOHATHY IO
[Kaxnan, 1967]. B nepeyio (kBapu-kapGoHaT-cynbdpuaHyo) craguio obpa-
3yl0TCA KBapleBhle, KBapl-kapGoHaTHble WIH KapOoHATHBIE XHIIBI H MpPO-
WWJKH, HHOTJAa C TIMPMUTOM ¥ JpYruMH cynbduaamu. Buigenenus monub-
[EHHT-HACTYPaH-Cy/1bGHIHON CTaJMH OTYETJIHBO MEpecexaiT cHopmMHpo-
BaHHbIE KBapu-kapboHaT-cynbQHAHBIE NPOXKIKH; OHM 4aCTO IPYNIHPYIOT-
ci B cepuH, ofpa3ys LWITOKBEPKOBBIC 30HBI, WM CIIaraloT pyaHbie Gpek-
yud ¥ Mukpobpexunu. Haubonee nosznuue (6apuT-1H00pPHT-KanbUHUTO-
BLle) 06pa3oBaHHA NpECTaBJeHbl B OCHOBHOM HEDYAHBIMH MHHEpalaMH
MIM B OTOENBHBIX cClIy4YasX C peJKHMH BKpaljieHHHKamu kinehodaHa,
rajeHWTa, NMHPHTA, XaJbKOMHPHTA H €IUe peXe C KHHOBaphi0 M NHpap-
rupuToM. IIPOKHIKH, C NMOCTPYAHBIMH MaparcHE3HCaMH MEPECEKAIOT BCE
paHee c()OpMHPOBAaHHBIE ACCOLHALIUH.

HacTypaH B ypaH-MOJHG/ICHOBBIX MECTOPOX/IEHHSAX NIPHCYTCTBYET NpeH-
MYILECTBEHHO B BHJE KOJUIOMOPQHBIX, pexe BOJOKHHCTBIX M MJIACTHH-
yaThix BhigeneHuii [Kaxpan, 1967; I'mapoTepmanbHele MECTOPOXACHHA ...,
1978]. Bo BKpamieHHBIX M NMPOXHIKOBBIX pyAax oH HacTo obnamaer ce-
puueckoif, pexe HempaBuibHON popMoi, pa3mMepsl BhICTICHHN BAPLUPYIOT
OT COTHIX OO THICAYHBIX mojeli munnamerpa. OTaenbHbIe obocobnenus
HacTypaHa cpacTaloTcA Mexay coboil B MENKHE arperaThl WIH pacCesHbI
B M3MeHeHHOH BMellarollell mopone W Cpedd THAPOTEPMAaJIbHBIX PYAHBIX
¥ HEpYAHBIX MHHepanoB. Hepeako HacTypaH B BHJAE KaiM HapacTaeT Ha
paHHMe MHHEpaJbl HIIM OTJAraeTcs Ha CTEHKaX TPELIMH, MOLIHOCTE TAKHX
BuigeieHnli KoneGnercs oT monel N0 HECKOJNIBKMX MHJUIHMETDOB, B pel-
KHX CIy4asX [0 HECKOJbKHX caHTHMeTpoB. HacTypan B pydax MOXeT
6BITH MpeEICTABIEH HECKOJILKHMH FeHEpalMsIMH, 00pa3yOIHMHCS B pasHoe
BpEMsA H ACCOLMHPYIOMAMHE C Pa3HbBIMH MHHEpaJlaMH.

Cynbduasl MonuGaeHa, Kak MPaBHJIO, MPENCTaBIIEHBI TOHKOYEIIYii-
YaTBIMH arperaTaMi, OKaHMIAIOIMMH MOYKH H KODKH HacTypaHa, B He-
KOTOpLIX cjlyuyasx o6pa3yd ¢ HHMH COBMECTHBIC BEIJCJIEHHH, COCTOALIHE
H3 uepeayrolquxcs KafiM MonubaeHHTa H HAcTypaHa [Tumkun, 1966;
IuapoTepManbHbie MECTOPOXKICHHS ..., 1978].

IMuput — caMblil pacnpoCTpaHeHHbI PYyAHBIA MHHEpad B paccMaTpH-
BaEMOM THME MecTopoxacHHil. XapakTepHas 0cOGEHHOCTb BbIAENCHHH
nEpATa — MHOroobGpasne Gopm ero nposBjieHH# W IMMPOKHi AHAnNa3’oH
oTnoxeHuii Bo Bpemenn. Haubonee panune (1opyAHbIE) NHPATH 06pasyioT
MEJKy:0 PaBHOMEDHYH0 BKDAIUICHHOCTh B MOPOJE M CKOIJIEHHS, MPHYpPO-
yeHHBIE K THE3JaM THAPOCHIOJHCTO-XJIOPHT-KaiblHTOBOro cocrasa. Iln-
PHTHI CTaJHH PYAOOTIOXEHHS OGBITHO NPEICTABIEHB! NIPaBHILHBIMU Ky6u-
yeCKMMH HJIH MEHTaroHJoAEeKa3JpHYeCKHMH KPHCTaJUIAMH pa3MeépoM [0
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NEPBLIX MHILJIHMETPOB B NONEPEYHHKE, HEPEOKO IMHPHT STOH CTaaHH 3a-
Ne4YHBAET 30HBI Opekuwil, oTnaraeTca B NPOXKHIKAX M HAa CTEHKAaX Tpe-
wuH. [IMpHT no3gHHX KBapu-kap6OHATHBIX TPOXHIKOB HMEET TOHKO-
MUIACTHHYATHIE HITH BOJIOKHHCThIE (DOPMBI BHIIESICHHS.

l'aneHAT — MWMPOKO pacnpoCTpaHEHHBLIH MHMHepan Kak pyaHoOH, Tak
H mocTpyaHoH accoumanmii [Tananaesa, 1968]. OmHako ecTh ykasaHuS
[TuopoTepmanbhbie MecTOpoXaeHHus ..., 1978] Ha ofpa3oBaHHe raneHuta
A0 BbIJEJIEHHs HACTypaHa W MonubaenuTta. Yame BcTpeuaroTca asuio-
TPHOMOP®HBIE €r0 3epHAa M CPOCTKH, PeXe MeJIKHe Kybuueckue KpucTas-
nel. Ilo BpemeHM BblAeneHHs cpenH CynbQuIOB KBapu-cynbduaHol ac-
COLMAIHH TaJIeHHT, KaK NpPaBH/IO, CaMblii MO3JHHH; OH 3aMeIlaeT IHPHT,
cajiepuT, HacCTypaH, MONHGACHHT, BEIMOJIHAET IOJOCTH B MEX3EPHOBBIX
NPOCTPaHCTBAX DYAHBIX arperatoB. OcTanbHbIE pyOHEIE MHHEpAsBl pac-
NnpocTpaHeHbl HE3HAYHTEIILHO.

HecMoTps Ha HekOTOpBIE CYLUECTBYIOLIHE PA3JIMUMA B MOCJIENOBATEb-
HOCTH OT/IOXKEHHS MHHEPAJIOB Ha pa3IHYHBIX YPaH-MOJIHOAEHOBLIX MECTO-
pOXAeHUAX, HaubGoyiee THNHYEH ClNeOyHOIMH pAA: HacTypaH + OHCY/b-
buabl MoubGaeHa | xene3a — HACTypaH + TaleHHT + CAJEPHT + XalbKoO-
OMPUT — HACTypaH + KalbUMT. DTH ACCOLUMALHH COBMEIIaOTCAd HIH 06o-
cobnA0TCA B Pa3sHBIX YacTAX PYOHBIX TEIl.

HanGonee THNH4HEIE TeKCTYphl B ypaH-MONHGOEHOBBIX MECTOpPOX-
[EHHAX — BKpAIUIEHHbLIE, QUCHEpCHblE, GpeKyYHEeBkie, NMPOXHIKOBLIE H He-
KOTOpbIE HX COYETAHHA.

B HacTosuiee Bpema B 3apybexHoli H oTedecTBeHHOH JHTepaType
HaKOIMJIEH 3HAYMTENIbHLIA pakTHueckuil MaTepHal, KacawoLiuiicsi BOMPocos
M3yYeHHS OKOJIOPYIHBIX H3MEHEHHIi Ha MECTOPOXKAEHHAX YpaH-MOJHG-
leHOBOH pyaHoO# (opmanuu. B GonmsuinHCTBE paGoOT NPHBOOATCA NETanb-
Hbl€ XapaKTEPHCTHKH THIIOB, 3TaloB H cTajguii npeobpa3oBaHHA 0KoJIO-
PYAHBIX H pYAHBIX NapareHe3HCOB, HX B3aHMOOTHOIUCHHH H YCNOBHH
BO3HHKHOBEHHA.

K omHO# W3 nepBbIX NMONMBITOK CHCTEMATH3AUHHM OKOJOPYIHBIX H3Me-
HEHHH Ha THIPOTEPMAsIbHBIX YPaHOBLIX MECTOPOXICHHAX OTHOCHTCH
pabora II.®@. Keppa [1958]. Ons mectopoxpeHuil 3anmafHbIX IITATOB
CIIA um paccMaTpHBAKOTCA OXENE3HEHHE, (IIOOPHTH3ALHS, XJIOPHTH-
3aUMd, ApTHIIM3alUs, AJyHHTH3alM#A, JOJIOMHTH3AlMs H OKpPEMHEHHE.
B 4acTHOCTH, WM MOAMEYEHO, YTO NPH OXEIE3HEHHH (MO-BHOUMOMY,
HMEETCH B BHJY reMaTHTH3allHi) HHTEHCHBHOCTb OKDACKH H3MEHEHHBIX
nopoJs, BapbHpPYeT B 3aBHCHMOCTH OT KOJIHYECTBA YPAaHOBOH CMOJIKH.
B umemom e, BeigeneHwe TumoB H3MeHeHHH y I1.®. Keppa moctpoeno
Ha MHHEPAJIOTHYECKHX NpPH3HAKaX W HOCHT CXeMaTHYeCKHH XapakTep.

Haubonee mosHO H BCECTOPOHHE OKONOPYOHLIE H3MEHEHHS OXapak-
TEPH30BaHBl B OTeYeCTBEHHOH nuTeparype. Haummas c cepeauusl 60-x
rof0B H [0 HAacTOANIEr0 BPEMEHH KOJIHYECTBO NMyGiuKanuil mo maHHOMY
BONPOCY COCTAaBJIAET CYLIECTBEHHYIO J[ONK B o00BeMe TreoslorHYecKoi
nuTepaTypbl. ®PyHIaMEHTaNbHLIMH B 53TOM OTHOIIEHHH HBJSIOTCE 0606-
maromue cBoakH [[eonorus rumpoTrepMalibHBIX YpaHOBHIX MECTODOXIIE-
HHH ..., 1966; I'eosorns mectopoxpeHuii ..., 1966; Ieosmorms u Bonpo-
¢l ..., 1968; I'mppoTepmanbHEle MeCTOPOXAEHHS ..., 1978]. He menee
BaXKHbIM [UIf MOHMMAaHHA BOMPOCOB, CBA3aHHBIX C H3yYEHHEM OKOJIO-

13



PYAHBIX M3MeHEHMH, ABNAIOTCA HCccienoBaHus pa3Heix Jiet A.B. Kaxnaua,
B.M. Koncrantunosa, H.II. Jlapeposa, U.B. Mensuukosa, A.A. Hukuru-
Ha, b.H. Omenbanenko, B.HU. Pexapcxoro, I1.[I. fixosnesa u ap.

IMog TepmuHOM “OKOJIOpYAHBIE H3MEHEHHs” B JaHHo# paborte Bcnen
3a B.A. OwmenbsHenko [1978] npHHHMaeTCs COBOKYMHOCTb H3MEHEHHH,
MPOUCXOAAIIMX MOJ BO3AEHCTBHEM MPOLECCOB, C KOTOPbIMH T€HETHYECKH
cesizaHo obpaszoBaHue pyd. O reHeTHYeCKO#l CBA3H HM3MEHEHHBIX MOpPOJ
H pyId CBUAETENLCTBYET COBOKYMHOCTh CJEOYIOLIHX TNPH3HAKOB: €IHHBIE
reoJIOTHYeCKUe YCIOBHSA JIOKalH3allMH, BpeMeHHAs 6nM30CTb, NMpOCTpaH-
CTBEHHAs CBf3b, HAJTHYHE B H3MEHEHHBIX MOPOJAX H Pydax OOHHMX H TeX XKe
MHHEpAJIOB, CTATHCTHYECKafd YCTOHYMBOCTh NPHYPOYEHHOCTH OMNpedesieH-
HOTO THMNA PyAHOH MHHEpaJIH3allHH K METACOMATHTAM JAHHOTO THMA.

OxonopyaHble H3MEHEHHS MOTYT NPOHMCXOAMThH [0, OJHOBPEMEHHO
HIH TOCJIe OTJOXeHHs pyld. B COOTBETCTBHH C 3THM BBIJENSIOT Mpen-
pyaHulil (HauGoslee 3HauMTENnbHBIH Mo MacmTabaM), pyAOCONMpPOBOXKIAK0-
Ui W MOCTPYOHBIH METacoMaTo3, M/IH AOPYAHYI, PYOHYI0 H MOCTpyQd-
HYI0 CTaJuM THOPOTEpMaikHOro MuHepanoobpa3zoeauus. Ilox cragueii
MHHepaioo6pa3oBaHUHU 37eCk MOHHMAaeTCs “MHTEpBan MuHepanoobpasyio-
IIero mpouecca, BbIAENSEMBbl B 3Tane MHHEPaJH3alHH, OTACNEHHBIH OT
NpeblAyLIMX M MOCJIEAYIOIHX HHTEPBAJIOB TEKTOHHYECKHMH IOJBHXK-
KaMH H XapakTepH3ywIluiics o6pa3oBaHHEM OIHOTO HJIH HECKONbKHX
KayecTBEHHO CXOAHBIX MHHEpajbHbIX KommiekcoB. CocTaB mnociegHHX
onpeenseTcs XMMH3IMOM H 3BOJIIOLMEH COOTBETCTBYIOIIEH MOPLHH IHIpO-
TEpMajbHOIO pPacTBOpa, YCIOBHAMH €€ JIOKaJM3allHH H BIIMAHHEM pYIoO-
smewnjaroieit cpeaw” [[eonoruveckuit cnomaps ..., 1973, c. 261]. Ilepe-
YHCJIEHHBIE TPH CTaJHH OKOJIOpYIHBIX H3MeHeHHH He obs3aTenbHO Beceraa
JIOJIHBI MPHCYTCTBOBATh Ha FHAPOTEPMAJIbHBIX MecTopoxaeHuAX. Opyne-
HEHHI0O MOTYT MpeAllecTBOBaTb 1Be H OGonee craauii NpeapyaHOro H3-
MEHEHHs, pa3/MYaloLIHecs N0 XapaKTepy MHHepanbHbIX accounauni [Ier-
pocsn, Byutukoea, 1977]. OTo cBoficTBeHHO M pynHO# W nocTpyaHoil cTa-
auaM. HekoTopble MECTOPOXKAEHHA MOTYT OTIHYaThCH orcyrc'rnuem H3Me-
HEHHIH MOCTPyQHON CTaauH.

U3 6Gonsmoro pa3zHooGpasus (OpPMALHOHHBIX THIIOB METACOMATH-
yeckux uaMeHenuii [ apukoe, OmenssaHenko, 1978] k uuciy conpoBoxaaro-
[IMX THAPOTEpMAaibHOE YpaH-MOIHGIEHOBOE OpYIEHEHHE OTHOCATCS HEThIpE:
Gepe3uTH3alus, THAPOTEpMalibHas apTH/UTH3ALMUA, KBaplU-ainbbGUTOBBIE U
KBapl-M0JIEBOLINATOBbIe MeTacoMaTHThL. [locnenHuil H3 BEIENAEMEIX THIIOB
M3MEHEHHI MpaKTHYECKH HE MMEET 3HA4YEeHHA MPH PACCMOTPEHHM ypaH-
MONHGAEHOBOr0 OpyAEeHEHHs B BYJIKaHOTeHHBIX MOpPOJax, TaK Kak ypaHo-
HOCHBIE KaJIMeBLIE METACOMATHTHI HMEIOT BECbMa OrpaHHYEHHOE paclpocT-
paHeHue [OmenbsneHko, 1978], a Ha page MoONHOOEHHT-HACTYpPaHOBBIX
MeCTOpOX/eHHH He OBIIH YyCTaHOBJIEHBI COBCEM, 4TO B MEPBYI OYEpPENb
OTHOCHTCH K MECTODOXIEHHAM, MPHYPOYEHHBIM K 3(dy3uBHEIM mopodam
[Pexapckuii, 1966, 1974].

KpuTepuem pa3feneHHs MeTaCOMATHTOB Ha THIBI CIYyXaT ycToH4H-
BOCTh MJIH HEYCTOMYMBOCTh KBapla B LEHTPaJbHOH 30HE M3MEHEHHS H
XapaKTep INTHHO3EMHCTOro MuHepana. B 3aBHcumocTH oT BenuwuuHel pH
COOTHOLIEHHS KaJiid M HATpHA B BO3JEHCTBYIOIIEM T'HMAPOTEPMAILHOM
pacTBOpe M TeMMepaTypbl BO BHYTpeHHe#l 30He MeTacoMaTHYeckoil Ko-
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JIOHKH YCTOH4YHMB onpeleneHHBIH MHHepad: B OGepesuTax — CEpHUHT, B
apruJl/TH3MTaX — KAOJIHHHT, B KBapL-aJbOHTOBLIX M KBapl-NoJieBoIlna-
TOBBIX METACOMATHTaX — COOTBETCTBEHHO anbOHMT M oproknais. Bce atH
npolueccsl HH3KoTeMnepaTtypHele M oTHocatcsa, no [J.C. Kopxunckomy
[1955], kx cTtaguu KHciOTHOro BhillenayHBaHuA. Huxe npuBoguTcs kpat-
Kas XapaKTEPHCTHKA THIOB OKOJIOPYIHBIX METACOMATHTOB.

IIpoueccsr Gepe3uTH3alMM B CBA3M C YPAaHOBBIM PYOOOTJIONKEHHEM
getanbHO H3ydeHs! B.M. OmenbaneHko [1966, 1968, 1970, 1978]. Oun
OCYLUECTBIIAIOTCA B MO3QHEOPOreHHbIH 3Tam Pa3BHTHA TEPPHUTOPHH MOCHE
34BEPIIEHHS MarmMaTHYecKo# [eATEeNbHOCTH; KaK MpaBHJIO, KOHTPOJIH-
pyHOTCH TEKTOHHYECKHMH HAPYIUIEHHAMH H TNPOCTPAaHCTBEHHO CBA3aHBI C
cyOByIKaHMYECKHMH ¥ BYJIKAHHYECKHMH 06pa3oBaHMAMH JIMIAPHTOBOIO
cocraBa. B ofuwem cnyuae Gepe3uTH3auus BhipaxxaeTcd B o6pa3oBaHHH
BO BHYTPEHHHX 30HaX OpeoJia H3MEHEHHS KBapl-CEPHUHTOBLIX accolHanui
C MHPHTOM B KHCJBIX NMOpOJaX H KBapU-CEPHLUHT-aHKEDHTOBLIX C MHPH-
TOM — B OCHOBHbIX. THNHYHas MeTacoMaTHYECKas KoJIOHKa Gepe3HToB
no TpaHOAMOPHTAM MOKeT OBITh NpeAcTaBleHa B CIEAYIOLIEM BHOE:
KBapll, OPTOKJIa3, OJIMroKJa3, GHOTHT, poroBad o6MaHKa — KBapll, OpTOKJa3,
ansbHUT, CEPHLIMT, KANIBLUT — KBApll, OPTOKNA3, aNbOMUT, CEPHLHT, AaHKEPUT —
— KBapll, OpPTOKJIa3, CEPHIHT, aHKEPHT — KBapll, CEPHIHT, aHKEPHT — KBapll,
cepuuuT. [eoxuMHYecKas CYIIHOCTb MNpoOIlecca BbIpaXKaeTcd B BLICOKOH
aKTHBHOCTH YIJIEKMCJIOTHI H CYbQHIHOH cepbl, HHEPTHOCTH IIMHO3EMa H
THTaHa, BHICOKOH NOJBMXHOCTH KajJlMd H HATPHA C YETKO BhbIpaXeHHOH
TeHAeHUHEH K YBEJIMYEHHIO KaJHii-HaTPHEBOTO OTHOIIEHHS B Gepe3uTH3HpO-
BaHHBIX NOpPOJAX.

Pasmeps! opeosia Gepe3MTH3IHPOBAHHBIX MOPOJ COpPa3MEpPHBI ¢ BENHYH-
HOH pacTBOPOMOJBOMALIHX CTPYKTYPHBIX JJIEMEHTOB H Ha HM3BECTHRIX
MECTOPOXKIEHHAX, KaK TIPABHIIO, U3MEHAIOTCA OT AECATKOB CAHTHMETDOB
B OCHOBHBIX MOpPOJax [0 COTEH H [a)e ThICAY METPOB B KHcibix. Bepe-
3UTH3aLHA NPEUIECTBYET YPAHOBOMY PYIOOOT/OXKEHHIO, PYIOHBIE TEja mpe-
HMYIIECTBEHHO JIOKAJIM3YIOTCA ‘B MPOMEXYTOYHBIX HIH BHYTPEHHHX 30HAaX
MeTacoMaTHYeCKOH KOJOHKH H OGHIYHO He BBIXOAAT 3a TpeAesiel H3Me-
HEHHBIX mopond. B menmoM 3BonOLHMS YpaHOBOPYAOHOTO Mpoliecca BhIpa-
*KaeTcid B TPOABJIEHHH OCHOBHOH MOpYyOHOH cTaguH — Gepe3HTH3aLHH,
JOTIOJIHATENbHON NOpyAHOH cTaguM — MHUPHTH3aLHM, cCOGCTBEHHO PYOHOM
HacTypaHOBOH cTalauH, compoBoXparolleiica xnoputusaunued, xapboHaTH-
3auuef, uHOrJa reMaTHTH3auued W mocTpynHo# kap6oHaTHOH WM KBap-
nesoif craguaM. Hepenko G6Gepe3uTH3alMI0 HEKOTOpPHIE HCCI/IENOBATEIH
KNacCHPHIMPYIOT KaK KBapl-CepHUHUTOBBIA MeTacomaTo3 [ KoHcTaHTHHOB,
AxynuH, 1973] anu yka3elBalOT B 3TOM JX€ THINE NOPYAHBIX H3MEHEHHH
NapareHe3uchl M MPOLECCH], HA3LIBAEMBIE N0 MHHEPAJIOTHYECKHM IMpH3Ha-
kam. H.T. Coxomnosa [1969] sbigenser fABa THNA H3MEHEHHil: mokpac-
HeHHMe (XJIOpHUTH3alus, kapboHaTH3alMA, FEMATHTH3AIUA) H OCBET/IEHHE
(o6pa3oBaHne ¢(nrOOpPHTA, TTHHHCTHIX MHHEpasioB H xnoputa), B.M. Kon-
CTaHTHHOB W ero coaBTopel [1980] oTHocAT cloJa XJIOPHT-NIMPHTOBLIE
niMenennsa. B.M. Pexapckwuii [1974] B GepesutoBo#i dopmaluu BhIOENsAET
cobcTBeHHO Gepe3nThl H KBapu-anb6uToBble METACOMATHThL. OTHOCHTENBHO
MHHEpaJIH30BaHHBIX 30H MEpBbie Pa3BHTHI B HHMKHHX HX 4acTAX, a KBapll-
ans6uTOBLIE MeTacoMaTHThI B BepxHuX. Ilo Bcelt BuaumocTH, 23TOT dakT
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ABIIAETCA OTPaXXe€HHEM 30HAJBHOCTH OJHOrO M TOro xe mnpouecca. Ilo
muenuro B.U. Pexapckoro [1974], nomapnaromee KONHYECTBO YpaH-MONIHG~
JIEHOBBIX MECTOPOXJeHHH napareHeTHYECKH CBA3aHo ¢ Gepe3uToBoii hopma-
1uei, pexxe — ¢ rHAPOTEpMabHOH apru/UIH3UTOBOM.

dopMauus THAPOTEPMAJbHBIX APTHIUJIH3HTOB IIHPOKO MNpeACTaBJIeHA
Ha aMEpHKaHCKHX, enponeﬁcxux H HEKOTOPBIX OTCHYECTBCHHBIX MECTOPOX-
meHusx. Tax ke kak u Oepe3uTH3auus, mnpouecchl THAPOTepMalibHOH
apruUTH3alHy NPOTEeKalT MOoCclie 3aBeplIeHHs MarMaTHyeckol JesTebHO-
CTH. ApPTrHNNH3HPOBaHHEIE MOPOALl — CpeHEe-HH3KOTeMNepaTypHble Me-
TACOMATHTHI paHHeH KHCIOTHOM, meno4Holl u no3gHedl xucnorHol cranmil
nmocTMarMaTH4ecko#l rHApoTepMaNbHON [EATENLHOCTH B runabGuccaibHBIX
H NpPHIOBEPXHOCTHBIX YCIOBHAX pPa3HOOOpPa3sHBIX CTPYKTYpPHO-TE€OJIOTH-
4YeCKHX 30H. ApPruJIIH3alds MPOSABIAETCA B MOPOJAX KHCJIOTO, CPEOHETO,
OCHOBHOTO H YNbTPaOCHOBHOTO COCTaBa Ha BCEX BO3MOXHBIX YDOBHAX
yaaneHus oT MarmMaTHdeckdax Ten [BonmoctHmix, 1972]. B coctaBe ruapo-
TepMaJIbHbIX apTHJUTH3HTOB NPHHHMAKOT YYacTHE TIIHHHCTHIE (KaOJIHHHT,
THAPOCIIONa, MOHTMOPHIUIOHHT, HOHTPOHHT, TaJLIya3uT, AUKKHT) H CMe-
LIAHHO-CNOHHBIE (rugpociaioia-MOHTMOPHIJIOHHT, XJIOPHT-MOHTMO-
PHJLIIOHHT) MHHepalnibl, Kap6oHaT, KBapm, XJOPHTHI, OKHCIbI, THAPO-
OKHCIBI H CYyJbOHABLI keje3a. Insd ypaHOBHIX. MPOBHHUHH yCTaHOBJIEHBI
TPH THNAa METACOMAaTHYECKHX KOJIOHOK: KaOJIHHHT-MOHTMODHJITIOHHTOBBIMH,
KaOJIMHUT-THApPOCHIOOMCThIH H rugpocmiogucthii  [[CugpoTepmanbHbie
MECTOPOXICHHUA ..., 1978].

CrpoeHne MeTacOMaTH4YeCKOH KOJIOHKH MOXHO NPOHJUTIOCTPHPOBATh
Ha NpHMEpe KaOJIHHHT-I‘H,lIPOCJIIO,E[HCTOPO THIA, NPEOCTABJICHHOIO Ha pane
OTEYECTBEHHBIX MECTOPOXKIeHHi: (rpaHHT) KBapl, KanueBslli mnonesoit
LINAT, OJIMrOKna3s, GMOTHT — KBapl, KanHeBwlil nonepol mmnat, ansbHT,
FHAPOCIIOLA, XJIOPHT — KBapll, KaJlHeBbI# nmonepoil mmat, ans6uT, ragpo-
cliroja — KBapll, KanHeBbl mnoJyieBoll mmart, rEapociiofa, KaoJHHHT —
— KBapl, rHAPOCIIOAa, KAaOJHHHT — KBapl, KaomuHHT. [ns Gonsloro
YHCJIa MECTOpOXKICHHH yCcTaHOBJIEHA TeCHas CBA3b DYJHBIX TeNl C THIPO-
CIIIOAH3UPOBAaHHBIMH MOPOJAMH.

XHMH3M npolecca apruJiyIH3alHe CBOJAKTCS K NMOJIHOMY BBIHOCY HaTpHH,
KaJblKs, Mardds, 3HAYMTEILHOMY BBIHOCY Xene3a H HeGonblIoMy Kajus;
NPHBHOCY BOJALI H MNepepacnpeleNeHHi0 KpeMHe3ema. B wrTore neHtpain-
Hbl€ 30Hbl H3MEHEHHBIX IpaHHTOB oboramieHbl BogoH, KPEMHEKHCIOTOH
MIH rauHo3emoM. IIpH aprunnu3anud MOpoJd CpPEOHETO M OCHOBHOTO
cocTaBa, MOMHMO BHIHOCA HATPHSA, KalbLMf W MarHus, ycTaHaBJIHBAeTCH
BBIHOC H3 NMPOMEXYTOYHBIX 30H KPEMHEKHCJIOTHI H NMPHBHOC YIJIEKHCIIOTHI.
Bo BHYTpeHHHX 30HaX 3aMellleHHe KapOOHaTOB KBaplieM MNPHBOJHT K
pPE3KOMY BO3PACTAHHIO COOEPXAaHHA KPEMHEKHCJIOTHI H NOJHOMY BBIHOCY
YIJIEKHCIOTHL. 3HAYHTENBHLIE OCJIOXKHEHHS B MHHEDAJIbHOM H XHMHYECKOM
COCTaBE apTHJUTH3UTOB O6YCIOBIIEHBl HAJIOXEHHEM PYIOCONPOBOXIAIOIIHX
NpOLECCOB: LIAMO3HTH3aUHMH WM kapboHaTusanuu. MolHocTs opeosoB
apru/UIH3HPOBAHHBIX TOpPOJ KoyebieTcs [0 COTEH METPOB M ompene-
JISeTCA MOPHCTOCThIO, MPOHHIAEMOCTLIO, TPEIIHHOBATOCTbIO H €€ Y30POM.
KouTypsl pyaHbIX mone#l B nepBoM NpHOJHXEHHH COBNAJalOT C KOHTY-
paMH aprujUIH3HPOBaHHBIX NMOPOJ.

HuskoreMnepaTypHble KBapH-ajibOHTOBBIE METACOMATHTHI, OTHOCHMBIE
16
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K ¢opmanuu 3ficutos [Omenvsanenxo, 1978; Omenbsnenko u ap., 1978;
'naporepmanbhble MecTOpoXaeHHs ..., 1978], pa3suTe B npegenax 3ua-
YHTEJNBHBIX 10 pa3Mepam ypaHOHOCthx TeppuTOpHi. MeTacoMaTHuecKHe
H3MEHEHHA NPOABJIAIOTCA Ha NO3JHHUX CTAOUAX Pa3BUTHSA €OCHHKJIMHAIBHBIX
obyacTeil, mocne NONHOro 3aBepIIEHHA MarMaTHYeCKOH esTeNbHOCTH,
H KOHTPONHPYHTCH 30HaMH INy6HHHBIX pa3nomoB. OcobeHHOCTH mpo-
CTPaHCTBEHHOTO pa3MEILEHHsS YPAHOHOCHLIX METaCOMATHTOB H HX BPEMEH-
Hble€ COOTHOIIEHHS C MHTPY3HBHBIMH H BYJKaHOTEHHBIMH 0Gpa3oOBaHUAMHM
He MO3BOJIAIOT HMX CBA3BIBATH C KOHKPETHBIMH MarmMaTHYeCKHMH Tella-
mu. Inasuefimas ocobennocTs mpomecca — TeHAGHNHMS K 06pa30BaHHMIO
aNbOUTHTOB M TBUICBHAHLIX TEMATHTOBBIX YaCTHL, YTO CBHAETENBCTBYET
0 LIEJT0YHOM XapaKTepe BO3JAeHCTBYIOIIMX PACTBOPOB.

Haubonee pacnpocTpaHeHb! clefyrOIHe THNBI METACOMATHYECKHUX KO-
JIOHOK 3HCHTOB: (rPaHHMT) KBapll, OJHrOKIa3, MHKPOKJIHH, GHOTHT, Mar-
HETHT — KBapll, aJlb,OHT, CEPHLUT, MAKPOK/IHH, XJIOPHT, FeMaTHT — KBapll,
ansbHT, XJIOPHT, KanblHT, FEMATHT — KBapl, anb6GHT, KaJbUMT, rema-
THT — KBapll, anbbut, reMaTuT (MiH anbOHT, KalbLHUT, remMaTHT), (auno-
PHT) aHIe3MH, porosas o6MaHKa, MarHETHT — ajbGHT, XJIODHT, KalIbIHT,
CEPHLMT, FeMAaTHT — aJbOHT, XJIODHT, Ka/JbLHT, reMaTHT — anbOuT, aH-
KEpHT, FeMaTHT — aJbbuT, reMaTHT. B 3aBHCHMOCTH OT HCXOIHOTO COCTaBa
NOpoJ H XHMHYECKOH aKTHBHOCTH KapOOHAT-MOHa BHIOENAKOTCA (auum:
KBapl-aJbOHTOBadA, XJIOPHT-anb6MTOBas W aHKepUT-anbbHTOBas, a npH
BBICOKOH aKTHBHOCTH (ochopa MW anmaTHTCoAepkaliue danuu. XuMHIM
npouecca ONpENeNseTcs NPHBHOCOM HATPHA M YrJIEKHCIOTHI, HaCTHYHO
KajblMs, BEIHOCOM KaJlHS M KPEeMHEKHCIIOTBI, HH3KOH aKTHBHOCTBIO
CyNbGHOHOH cepel M BBICOKHM HATpHH-KaJIHEBEIM OTHOILEHHEM B H3Me-
HEHHBIX moponax. O6Gpa3yrolimecs NpH KBapl-ans6HTOBOM MeTacomaTose
OpEOoJIbl M3MEHEHHBIX MOPOJ XapaKTEPH3YIOTCH 30HANIBHBIM CTPOEHHEM.
B Hanbonee KpynmHBIX oOpeosax H3MEHEHHEIX [HOPHTOB BBIAEIAIOTCS
30HBI: BHYTPEHHAA (KBapll WM KBapl + anb6MT WM ansbuT), mpoMme-
XyTo4Has (anbOUT, MapaHKEPHT, FeMaTHT C KBapuem uiM Ge3 Hero) u
BHEWHAs (ans6HT, KanbLHUT, reMaTHT, XJIOPHT C KBaplieM WiH Ge3 Hero)
[JIucunrina, Paynounuc, 1970]. ‘

Hopynuele kBapu-ans6HTOBblE H3IMEHEHHS IUMPOKO NPOABIEHBI H B
KHCIIBIX BYJIKaHOTeHHBIX oOpa3oBaHHfXx: B (enp3utax Hexkos [Kocakos,
1970], B nokpoBHBIX TpaxHauuTax H ¢enbiutax [Mensauxos, Bep3n-
Ha, 1973], B xBapuesnix nopomupax [Pexapckuii, 1974], B 3ddy3usHbIX
NHNapuTOBLIX mopdupax u urHuMGputax [Koncrantuxos, AxyHun, 1973]
H 1pyrax obpa3soBanusax [Sxosnes, 1975]. CymecTsenHas ocoBGeHHOCTH
3HCHTH3aIMH — MONOXHTENbHbIH 06beMHEIH 3ddekT peakuuit, B pesynn-
TaTe 4ero NMPOMCXOJMT 3aKynopka TPEIIMH H NMOp B H3MEHEHHOH mopope,
MoJTOMY pa3Mepbl OPEOJIOB U3MEHEHHS ONPENENAIOTCS Pa3MEPAMH PACTBO-
PONOABOAAIIMX KaHanoB. B 3To#t cBA3M 3Ha4HTENbHEIH nNpakTHYecKHil
HHTEpeC NpHOOpETalIOT 30HBI HHTEHCHBHOTO ApoGIEHHE M TPELIHHOBA:
TOCTH NOPOJ, KOTOPBIE MOTYT COCTAaBJIATh [ECATKH H COTHW. METpOB.
B nenom aBonronus ypaHOBOPYOHOrO MpoOLECCa MOXET 6 “b ‘pentTaB-<
neHa CNeAyIOIHM pafoM: SHCHTH3aUMs — anaTHTH3aWua (He nosce-
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MECTHO) — KapboHaTH3alHs — pYOOOTJIOKEHHE C pY, éonponomgam-,_
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me# xnopuTHilanme#i — o6pa3zoBaHHE NOCTPYAHBIX KH m——"nﬁoﬂ
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KPATKHME BBIBO/IbI

1. MecTtopoxaeHus ypaH-monubaeHoBo#t pyaHo# dopmauun BCTpe-
4alOTCA TOJIBKO B Npelenax cKiag4yaThiX obnacreil, B 610Kkax c reoaH-
THKJIHHANBHBIM TEKTOHHYECKHM DPEXHMOM, NI KOTOPLIX THIHYHBI IPOAB-
NeHHs MHOTO(a3HOro IPaHHTOMIOHOTO MarMaTH3Ma B HHTDY3HBHOH, 3¢-
dysuBHO# u cy6BynkaHHdyeckoil ¢opmax. MecTopokaeHHd, PAaCHOIOKEH-
Hble HenocpeacTBeHHO B 2(dy3uBHO-NHPOKIACTHYECKHX MOpOJax, KOHT-
PONHPYIOTCA CTPYKTYPAaMH OPEBHHX BYJIKaHHYECKHX annapaTos, MOpoJamH
xkepnoBofl dauuM, TelaMH HJIM 30HAMH CYGBY/IKaHHYECKHX HHTPY3HBOB
u naex. EciM OHH pacmojiaraioTcs B MOPOAax HHXHHX CTPYKTYPHBIX ApY-
COB, 3HAUEHHE OCHOBHBIX PYHOKOHTPOJIMPYIOIIAX CTPYKTYp mpHobperaroT
YY4aCTKM CONPSIKEHHA Pa3JIHYHbIX JOJIFOXKHBYIIHX Pa3jlOMOB, KOTOPBIMH
onpenensoTCs MyTH NPOHMKHOBEHHA (dy3usHO-cybBynKaHHYeCKHX 0bpa-
3oBaHuil, MaTTBIX MHTPY3ull U JaeK B BEpXHHE YACTH 3€MHOH KOPBL

2. MecTopok/IeHHS MOJIOXKE BCeX NpOABIEHHH MarmaTHyeckoi mes-
TeJLHOCTH JaHHOr0 TEKTOHO-MarMaTHYECKOro IIHKJIA.

3. OcHoBHas o0coGEHHOCTh MHHEpPAJbLHOrO COCTaBa pya — TecHad
cBS3b HacTypaHa ¢ cyibdunamu MonuGaeHa: MonuGIEHMTOM H HOPIH-
3HTOM.

4. Jina npouecca GOPMHPOBAaHHA PYA XapakTepHa MHOrOCTaHHHOCTD.
B nepByio CTaiMI MOTYT NPOHCXOAMTH Npouecchl GepesuTH3allMh HIH
rHApOTepMANbHON aprH/UIH3ALHH HIH KBapu-aibOHTOBBIX M3MeHeHmil; 3a
Heil cnenyeT KBaplu-kapGoHaTHO-Cynb(uOHAA cTanud, Najee riaBHas Mo-
nubIeHUT-HacTypaH-CyIbpuaHas ¥ no3gHsas GapuT-duioopuT-kapboHaTHAS
CTaJHH C CyTbOHOaMH.

OCHOBHBIE YEPThI TEOJOTHYECKOI'O CTPOEHHMA
PAHOHOB HUCCIEAOBAHHUA

PANOH TEOCHHKJIHHAJBHO-CKJIAJAYATOH OBJACTH

Pafion ¢ ypaH-Moau6eHOBBIM OpYJEHEHHEM PacNONIOKEH B Mpejesax
reOHTHK/IHHAJILHOTO MOOHATHA, HMEIOLIETO CIOXKHOOI0KOBOE CTPOCHHE. B
CTPYKTYpe BBIJENAIOTCS TPH 3Taxka, COOTBETCTBYIOIIHE pPa3HYHEIM
3TanaM reoJlorudeckoi ncropun pernosa [Mozanukos u ap., 1971].

HuxHU#A CTPpYKTYpPHBIH 3TaX CJIOKEH HHTEHCHBHO [HCIIO-
LMPOBAHHEIMH M METaMOpP(QH3HPOBaHHBIMH KPHCTaJUIHIECKHMH ClaHUAMH
u rpanuTo-rHeficamn nokemGpuiickoro Bo3pacTa, ofHaxarwIUMHCA Ha
I10BEPXHOCTH B INy60KO 3pOAHPOBaHHBIX Gokax (puc. 1).

CpenHuii CTPYKTYpPHHBIH 3TaX INpEeICTaBJEH KOMIUIEKCOM
0ca04HbIX H BYJTKAHOTEHHO-0CAJ0YHBIX 06pa3oBaHuil, CONMPOBOXAAIOLIMXCS
cy6BYJIKAHHUECKHM H HMHTDY3HBHBIM MarmMaTH3MoM. B npenenax sTaxa
BhIJIEJIAIOTCA TPH CTPYKTYPHBIX fpyca.

Hmwxuuil CTpYKTYypHEI fApyc BKIIOYaeT KeMOpHHCKHE, OpHOBHKCKHE
u cunypuiickae obpa3oBaHMA H mpeacTasnseT cobodi Tonmmly mnepecnan-
BaHHMA CEPOLBETHBHIX MECYaHHKOB, AJIEBPOJIATOB, KOHIJIOMEPATOB C IOK-
poBaMH aHOe3uTO-6a3zanbToB, Ty(HOB OCHOBHOTO COCTaBa, MECTaMH C
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Puc. 1. Cxemartuueckas reonoruveckas kapTa TreOCHHKJIMHA/IbHO-CKNnanyaTol obnacth.

CocTasnieHa aBTOPOM N0 MAaTEpHANAM IKCIETHIHH Munreo CCCP
Cpeanult crpykrypuw# sTax, HAXHHA CTPYKTYPHWA apyc: | — necyanuxm,

ANCBPONHTEI, KOHI/IOMEPATHI, MOKPOBI AHJCIHTO-GA3AMBLTOB, TY(M OCHOBHOTO H KHCHOro cocTasa;
cpeaHHB cTpyKTypHBH spyc 2 — MOKPOBHLIE aHACIHTO-6a3aNbTOBLIE H AHACIHTOBbIC nopHpHTE,
3 — TydOKOHITOMEpaTHI, NeCYaHHKH, ANEBPOJIHTH, 4 — DHOJIHTHI, HX HTHHMGPHTHI, NAUHTOBME nopgups;
BepXHHH cTpykTypHuE spyc 5§ — TYQH, NaBL KHCOTO COCTABA H HX MHPOKIACTHYECKHE pasHo-
BHIHOCTH, 6 — Ty($onassl M JaBB PHOJALIMTOB M MALHTOBBIX NOpYHPOB, HX NHPOKIACTHYECKHE
PasHOBHAHOCTH; 06pa3oBaHuMA Kanbaepn ofpymenus: 7 — Typm KBapuessix nopdupos,
& — xmapuessic nopdupsl, 9 — cy6BynKaHHYECKHE 06pa3osaHus KHCJIOrO H CpeaHero coctasa; /0 — rpaHu-
Tonas; /] — cyGBynxanuueckde o6paloBaHMs OCHOBHOTO cocTasa; [2 — TEKTOHHYECKHE HADYLICHHA.
O6wacuenne ungpp I—IV cMm. B Texcre

KHC/IBIMH NIOPOJIaMH, 3a/eralOllHMH Ha NMOPOJAX HHXKHETO CTPYKTYPHOIO
5Ta¥a ¢ pe3KHM YrjioBbIM HecornacHem. IMoponsl cMaTEI B 6paxugpopm-
HBIE CKJIANIKH CEBEPO-3aMafHOro M CyGIUHPOTHOro npoctHpanus. Pasme-
IICHHE OTJIOXKEHHH HHXHEro fpyca H MOJIOXKEeHHe HHTpPY3UBHEIX obpa3zo-
BaHHH KOHTPONMPYETCH 30HAMH ITyGHHHBIX Pa3loMOB CEBEPO-3aMaqHOro —
Cy6LIHPOTHOrO MPOCTHpaHUS.

Cpennuil cTpyKTypHBI# Apyc CIOXEH NaryHHO-KOHTHHEHTAabHLIMH OT-
JIOKEHHAMH BYJKaHOT€HHO-MOJIaccoBolf opMalMu HHMXKHe- M cpenHeme-
BOHCKOro Bo3pacTa. SIpyc mpencTaBieH M3MEHWYHBLIMH IO tannaneHOMy
COCTaBy aHAE3HTO-0a3a/lbTOBEIMH, aHAE3UTOBHLIMH nopoupuTamu, nepe-
CNauBalOLUHMHUCA ¢ TYPOKOHIIOMEPATAMH, MECYAHHKAMHE H alleBPOTHTAMH
NpH Pe3KO MOJYHHEHHOH PONH JHMNAPHTOBBIX NOpdHPOB H HrHHMOpPHTOB
B HH3aX pa3pe3a H JallHTOBLIX MOP(YHPOB B €ro BEPXHHX HACTHAX. Cy6Bynka-
HHYECKHE HHTPY3HH NMEPEKPLITE KBAPLEBLIMH NOPYHPAMH H HX Tydamu.

Bepxuuif cTpyxTypHBI spyc mnpeacrasnen obpa3oBaHusMH InHna-
pHTOBOH ¢opmanuu OT cpenHeAEeBOHCKOTO o TypHe#ickoro Bo3pacra,
3aNeTAOMMMH €O CTPATHrpaHYECKHM HECOrNIACHEM HAa OTJIONKEHHAX
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cpenHero spyca. Paijpes npeMMyIIECTBEHHO CJIO}EH JiaBaMH, Tydamu
JIAIAPDHTOBOro COCTaBa, ABJAKIIHMHCA NpOAYKTaMH ACATEJIBHOCTH KpyI-
HBIX pa30bleHHBIX naneoBynkaHudeckux neHTpos [Kocsakos, 1970].

K koHuy mnepuoma (GoOpMHpPOBAaHHS IMOPOJ BEPXHEro CTPYKTYPHOTO
spyca NpPOHCXOAHT KOHCOJIHOALHMS NEOCHHKJIMHAJH C MOCTENEHHBIM 3aTy-
XaHHEM BYJIKAHHYECKOH MeATEIbHOCTH M C Ha4YaJIoM CTaHOBJIEHHs cyOByn-
KaHHYECKOTO W HHTPY3HBHOro komiuiekcoB. Cy6BynkaHHYecKHH KOMIIEKC
npeAcTaBlieH JaKKOMMTOOGpa3HbIMH H LITOKOOGPa3HBIMH TENAMH, CIIOXHO
nubdepeHIMPOBaHHBIME JalikaMH M CHJAJIaMH, Ppa3BHTBIMH B  [pe-
enax KPYNHBIX PETHOHAILHBIX 30H IJIyOMHHBIX pa3fioMOB H KOJIBLEBBIX
CTPYKTYP.

B npedenax cpelHEro CTPYKTYPHOrO 3Ta)a OMNpeAeNsioLyl0 pob
HIpalOT pa3jioMbl CEBEPO-BOCTOYHOr0 M CYBIIMPOTHOrO mMpOCTHpPaHHs,
KOTOpbIE B HauajibHble 3Talbl Pa3BUTHA FEOCHHKJIHHAIHM KOHTPOJIMPOBa/H
NOJIOXKEHHE HaJIOKCHHBIX l'IpOFHGOB, a B npenejiax MocCjHeOHHX — MNajeo-
BY/IKAHHYECKHX LEHTPOB M cybGBynkaHuueckux obpasosaumii [JleGenes-
3uHOBBEB H Jp., 1974]. B 3apepmaromieidl cTagud TIEOCHHKJIHHAJILHOIO
pa3BHTHA [ONA MOPOJ BEPXHEr0 CTPYKTYPHOTO fApyca XapakKTepHBI KOJb-
LEBBIE PA3]IOMBI, KOHTPOIHPYIOIHE 0/I0KEHHE NANIeOBYJIKAHHIECKHX LEHT-
pos. Haubosiee MonoOALIMH ABJIAIOTCA Pa3jioMbl CEBEPO-BOCTOYHOTO NpoO-
CTHpaHHA, KOTOpHIE IIHPOKO pa3BMThl B KPAEBbIX 4HacTiX HaJIOMKEHHBIX
nporu6os. OHH XapaKTEpPH3YIOTCH HEONHOKPATHHIM NPHOTKPLIBAHHEM,
0 YeM CBHETEJLCTBYET HalW4YHe B pa3oMax pa3/IM4YHBIX [0 COCTaBY
H BpPEMEHH JaeK CyOBYJIKaHHYECKOTO H HHTPY3HBHOIO KOMILICKCOB.

BepxHu#fi CcTpYyKTYypHHH# 3Tax mnpenctasieH cnabo nucno-
IMpOBaHHLIMH IATGOPMEHHBIMH KOHTHHEHTAJIbHEIMH MECYAHO-TIIMHUCThI-
MH H YTJIHCTO-CJIAHLEBBIMH OTJIOXKEHHSAMH HHXHero xapboHa, ciararonumu
oTaenbHble MyJabObl. Ilopoabl 3afieraloT ¢ PE3KMM YIJIOBHIM HECOTJIA-
CHEM Ha NOACTHNAKIMUX 06pa3oBaHHAX.

PynonposiBieHus pafioHa NpPHYpPOYEHLI K CPEIHHM YacTAM BEPXHEro
Apyca CpeJHEro CTPYKTYPHOTO 3Taxa; Ha pHC. 1 MoKazaHO HX MOJIOKEHHE
B CTPYKTYype paiioHa.

PAVIOH OBJIACTH TEKTOHO-MATMATHMECKOW AKTHBHM3ALIHH

Hccnenyemblii paiioH HaxoguTcs B MNpedesiax INEHTpanLHOH 4uacTu
o6nacTH TeKTOHO-MarmaTtuyecko#h akTuBu3anum. Ha paccmaTpuBaemo#
TEpPHTOPHHM H3BECTHHI JiHIIb 06pa3oBaHWs naneo3os (puc. 2), nmpencras-
JIEHHBIE BYJKAaHOTEHHBIMH IMOPOJAMH, TPAHHTOHJAMH, CYOBYIKaHHIECKHMH
1 JafikoBBIMH 06pa30BaHHAMHE, OTHOCHMEIMH K TPaXHJIHNADHTOBO#H popma-
nuH. BynkaHuuyeckas OeATENbHOCTh B paiioHE MaKCHMallbHO NMPOSBHIACH
B BEPXHENMEPMCKOE BpeM#A, Korja chopMHpOBanace MOIIHAA TOJILA H3-
JMBIIMXCA M MUPOKIACTHYECKHX 06pa3oBaHHH; MOIHOCTE 3THX OTJIONKEHHH
N0 OT/eNbHLIM pa3pe3aM koseGnercs ot 550 no 5400 m.

B unaubonee NOMHOM M3 H3YyYEHHHIX pa3pe30B CBHThl YCTAaHOBJIEHO
OTHET/IHBO BHIPAXEHHOE [ABYYJIEHHOE CTDOEHME: HHXKHAA, Gomee MouHas
4acTh CBHTHI CJIOXEHA NMPEHMYIICCTBEHHO BYJKAHHTAMH KHCJIOrO COCTaBa,
a BepXHA — BYJIKaHHTAMH CMEIIAHHOTO COCTaBa C MPOCIOSAMH 0Cajoy-
HBIX nopoj. OCHOBaHHE CBHThI YHHYTOXEHO rpaHuTonnamu. [lone sBynkaHo-
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Puc. 2. CxemaTuueckas reomoruveckas KapTa UEHTpanbHOH 4acTH o06JacTH TEKTOHO-
MarmaTuyeckodi akTuBuzaumu. CocTasieHa aBTOPOM 1o MaTepHanam 3skcneaHuuH MuHreo
Ccccp

I — BynkaHorenso-ocajowHbic o6pazopamns; 2 — ByJKAHOTEHHbIE obpasosanus; 3 — kpymuo-
3CPHACTLIE MOPHHPOBHHLIE TPAHHTHI; 4 — MEKOICPHHCThIE FPAHUTOMILE § — cybsynkanuseckuit komnnexc
T:i 6 — cybsynkauuuecxult komnnexe T)_5 7 — obpajosanus wepnosofi tauun; 8 — TexTonHueckHe
HapYIIERHUS; § — yNAaCTKH reMAaTHTH3ALKH nopos; /0 — yuacTki GEPEIMTHIMPOBAHHLIX TTOPOSL

FEHHBIX TOPOJ MPHYPOUEHO K HOKHOMY KPbUTY KDYNHOH rOpCT-aHTHKIIH-
HaNbHOH CTPYKTYDbl, BBITAHYTOH B CEBEPO-BOCTOYHOM HamnpaBJIeHHH H
ChOpPMHpPOBaHHOH Ha CBOJOBOM MOJHATHH B CBA3H C BO30GHOB/IEHHEM
B KOHIE Maneo30d — Hauaje ME30305 TEKTOHHYECKOH akTUBHOCTH. Byn-
KaHHTBI 3[1eCk MMEIT MOHOKJIHHAJIbHOE 3ajIETaHHE C MAZEHHEM Ha HOro-
3anaz (200—250°) moa yriom 30—60°. B coctas HuxkHedl yactu BYJIKAHO-
TEHHOH CBHThI BXOJAT PHOJIHTHI, KBapLEBbiE NOPAHPHL, pexe KBapiie-
Bbl€ anbOUTO(HPHI, OpTOGHUPE! (TPAXHTLI) W Tyl MepeyHcIeHHBIX nopon.
Ilpn sToM nupokmacTHyeckue o6pazoBaHus npeobnagaroT Hag H3MHB-
wumHcs. TydoreHHo-ocafiouHble MOPOAL — TY(hOANEBPHTEL, Tydonecua-
HHKH, Ty(porpaBeluThl H TY(POKOHIJIOMEPATHl — CJIAral0T HEGOJIbIIHE
FTOPDH3OHTHI H JIMH3BI, JOCTHTalOlLIHE B OTHEIbHBIX CIYYasiX MOIIHOCTH
200—300 M H MpOCNEKHUBAIOUIHECH MO NMPOCTHPAHHIO HA HECKOIBKO KUIIO-
METpOB. Yaille ke MOUIHOCTH OTAENbHBIX JIHH3 HE MPEBBILAOT MEPBBIX
HNECATKOB METPOB.

BeliecTBeHHbIH cOCTaB ByJIKaHHYECKHX MPOAYKTOB (mpeaMyecTBeHHO
PHOJIHTEL H MX TydeI) CBHAETENBCTBYET O TOM, YTO (OPMHPOBAHKE TOJIIH
MPOMCXOMHIIO B KOHTHHEHTAJIbHLIX YC/IOBHAX B pPe3ylbTaTe NEATENLHOCTH
BYJIKAHOB LIEHTPAJIbHOTO THIA.

HUHTpy3MBHas NeATENLHOCTL B paccMaTpHBAEMOM palioHe xapakTepu-
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3yeTcs OoOJbIIHM pa3HooOpa3WeM COCTABOB M IIMPOKHM MHTEPBAJIOM
BpeMeHH nposasneHus. K paHHuM obGpa3zoBaHusM OTHocaTca KapGoHoBble
rab6po-AHOpHTEI, QHOPHTHI, pEXe MEJIKO- H CPEJHE3EPHHCTBIE FPaHHUTO-
uael (I daza), GuoTuTcoaepkalHe MEJIKO- H CPEJHE3EPHHCTHIE IPAHHUTHI
(I ¢a3a), wToKH H HallKH MeENKO3epHHCThIX rpaHuToB. CpenHuil Tpuac
TaKX€ XapaKTEpH3YETCA MNPOABJICHHEM ,u,nyxcbaanoro HHTPY3HBHOIo mMar-
maTtusMma. Ilepsas dasa Bxkmrovaer B cebs neHKokpaToBble MeEJKO- H
CpedHE3EPHHCTBIE OHOTHTOBEIE rpamﬁu, KPYITHO3€PDHHCTHIE l'lOpCl)HpOBH,E[—
HBI€ TpPAHOCHEHHMTBI, MEJKO- H CPEOAHE3CPHHUCTBIC CHEHHTHI, KBapLEBbIC
CHEHHTBI, MEIKO- H CPeJHE3CpHHUCThIE CHEHHTO-AWOPHMTHEI H TPaHOIHODH-
Tel. Ko BTOopo#i da3e oTHocATCA cpelHe- H KPYNHO3EPHHUCThIE MOPHOH-
rpaHUTBl M JeHKOKpPAaTOBLIE MENKO- H CPEJHE3EPHHUCTBIE NHCbMEHHBIE
rpaHuThl. JKunbHas ¢anus cpeJHETPHACOBLIX IPaHHTOHIOB NpeACTaB/IEHA
JaliKaMHM MEJKO3EPHHCTBIX TPaHHTOB, FPAHHT-NOPQHPOB H CHEHHT-TOP-
dupos.

B paiioHe ycTaHOBIEHbl TpH CyOByJKaHHYECKHX KOMIIEKca, COOT-
BETCTBYIOIHX HHXHE-CPEJHETPHACOBOMY, Cpe€[lHE- H BEPXHETPHAacCOBOMY
Bo3pacty. CyOBy/JKaHHYECKHE TeNla paHHEro KOMIUIEKCA CJIOXKEHBI IITO-
KaMM M OaiikaMH pHOJIHTOB, TPaxHT-MOP(HPOB, MENKO3EPHHCTHIX Ipa-
HHTOB H TpaHOCHEHHTOB. JIJI1 CpeJHETPHACOBOrO KOMIUIEKCA Xapak-
TEPHB IITOKH, CHJJbl H daiku rab6po-gHopHTOB, niarHonophHpHTOB,
nuab6a3os, aHOE3UTOBBIX MOPGHPHTOB M Tpaxuaoneputos. Camelil no3mHu
cyOBynKaHHYECKHH KOMILUIEKC NPEACTaBJieH INITOKaMHU U JaKaMH PHOJIUTOB,
CHEHHT-NOP(PHPOB, KBaplLEeBLIX NOPHUPOB U rPpaHUT-NOpGHPOB.

K naiikoBoMy KOMILJIEKCY, OTHOCHMOMY K BEpXHeMY TpHacy, MNpH-
HaaexaT Nafiku MHKPOJHODHTOB, NHOPHTOBLIX NMOp(HPHTOB, crmeccapTH-
TOB M KEPCAHTHTOB, MMEIOLIMX TNPEHMYIIECTBEHHO CEBEPO-BOCTOYHYHO
OPHEHTHPOBKY.

YyacToKk pyAOnpoSBICHHS HAXOAHTCA B IEHTPaJbHOW 4acTH MCCleay-
eMOH IMIOLaNH B Mpejenax BYJIKaHO-TEKTOHHYECKOH CTPYKTYpBI, orpa-
HHYEHHOH C ceBepa W Iora perHoHallbHBIMH pa3/IoOMaMH.

KPATKHE BbIBO/JBI

1. IlepBblii W3 paccMaTpHBaeMbIX DaHOHOB pacMoOJIOXEH B Mpeenax
re0aHTHKIHHAIBHOrO MOJHATHS, HMEIOLIEr0 CIIOXHOOIOKOBOE CTpOEHHE.
B ero cTpykType BBIAeNAOTCA TPH 3Taxa: HIKHHH (KpHCTannHyYecKuid
(byHOaMeHT), cpeOHMi (reOCHHKJIMHAJBHBIA) W BepxHHH (mnatdopmeH-
HBIH). MecTopoXaeHHd U PYJONPOABJICHHS NMPHYPOYEHB! K BEPXHHM YacTAM
reOCHHKJIHHAJILHOTO JTaxa.

2. T'eOCHHKIMHANBHBIA 3TaX MPEICTABJIEH KOMIUIEKCOM OCagOYHbIX
M BYJIKaHOTE€HHO-OCaJIOYHBIX oOpa3oBaHHHl OEBOHCKOro BO3pacTa, COMpO-
BOXKIAOIIUXCA CyOBY1KaHHYECKHM H HHTPY3HBHBIM MarMaTuaMoM. B npene-
Jlax 3Taxa ONpeNeiAIoIIYI0 pPOJIb HIPaloT pa3jioMbl CEBEPO-BOCTOYHOrO
¥ CyOLIHPOTHOro NPOCTHPaHHA, KOTOPhIE B HayajbHBIE ITANbl Pa3BHTHSA
reOCHHKJIMHAJIM KOHTPOJIHPOBAJIH TMOJIOXKEHHE HaJIOKEHHBIX NMpPorubos, a B
npefesiax MociedHUX — MaJIeOBYKaHHYECKHX IEHTPOB H cyOByJiKaHH-
yecKHX 0Opa3oBaHHI.

3. Bropoii paiioH pacnosioxkeH B npegenax obnacT, nperepneBiuei
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