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HceneoBanre  MeTacOMAaTHYECKHUX OpEOTOB  (KOJIOHOK), pY/HO-MHUHEPAIbHBIX KOMIUIEKCOB B  HHX,
PEKOHCTPYKITMSL TEPMO/IMHAMUUECKUX, (QU3MKO-XMMUUYECKUX PEXUMOB HX 00pa30oBaHUS B COYETAHUH C IOMCKaMHU
JIOKa3aTeNbeTB  MHUIMUPOBAHUSA M O0€CIICUeHMs THAPOTEPMAIBHOIO pyjpooOpasoBaHust Gonee  MacIITaGHBIMU
T€0IOTMUIECKUMH IIPOIECCaMU IIPEJICTABIISIOT IIPUOPUTETHBIE 3a/Jaui B PYIHOM Ieoorun. PereHne STHX TeOpeTHIeCKUX
3aja4 UL TIO3HAHMST TOTO, Kak (PYHKIMOHMpYeT IUaHera 3eMISI B aclleKTe CO3JIaHMS MECTOPOXKICHUM ITOJIE3HBIX
HCKOIIA€MBIX, HAllPaBJICHO TaK)Ke Ha CO3J[@HKe HAYYHON OCHOBBI JUII Pa3paCOTKU KOMIUIEKCOB IIPOTHO3HO-TTOMCKOBBIX
KPUTEPUEB OPYJICHEHNS, 3HAUCHHE KOTOPHIX B 00ECIIEUCHNH elOBEUecTBA MUHEPAIbHBIM ChIPHEM BO3pacTaeT 0 Mepe
Hen30€KHOT0 TIepexo/1a Ha TIIyOHHHBIE TIOUCKH MECTOPOKICHMI, HE BCKPBITHIX Ha JIHEBHOH ITOBEPXHOCTH.

HecmoTtps Ha IOCTHTHYTBIE YCIIEXH B JIAHHOM 0OIIACTU 3HAHWI COXPAHSIOTCS TPEOYIOIIME PEIIeHHUS BOIIPOCHI,
HaKaIUIMBatoTcsl (akThl, KOTOPBIE HE YKIAJBIBAIOTCS B TEOPETHUECKHUE IIOCTPOCHWS U THIIOTE3BI, B CBSI3U C UeM
BO3HHUKAET ITOTPEOHOCT UX YTOUHEHHS WK IIEPECMOTPA.

K umeny mnpoOGreMHBIX OTHOCHTCS BOIpoc 00 VYCIOBHSX 0OOpa3oBaHUS THAPOTEPMATIBHBIX 30HAJBHBIX
OKOJIOPYJHBIX (PYJOBMEIAIONX) METacOMaTHYECKUX OPEONIOB (KOJIOHOK) B ME30TEPMATBHBIX MECTOPOKJICHHSIX
METATMYECKUX IIONIE3HBIX HCKOIAeMBIX M O (akTopax, (QOPMHUPYIOIMX HX MHHEPAIOrO-IIETPOXUMUYECKYIO
30HAIBHOCTH. [[poGieMa B JaHHOM cilydae 3aKIIOHaeTcss B TOM, YTO CTPYKTYpa PealbHBIX (IIPHUPOJHBIX), HAIIPUMED,
6epe3UTOBBIX KOJIOHOK B MAIrMaTOT€HHBIX MECTOPOK/ICHUSIX, 00pa30BaHHBIX B KPUCTAIMIECKOM cyOcTpare, 0T4acTH He
corIIacyeTcs ¢ TaKOBOM, cieytonielt n3 Teopur MeracoMarndyeckoil 3oHambHOCTH JI.C. Kopskunckoro [10], u TpeGyercs
IIOMCK YU aHaIW3 IIPUYMH 3TOT0 HECOOTBETCTBHS. B MECTOPOXIEHMSIX HEKOTOPBIX METAalIOB, 3alErarolyX B TOMIIAX
YEPHBIX CIIAHIIEB, IIPEK/IE BCErO 30J10Ta, HEOOXOMMMOE JUISI COBEPIIIEHCTBOBAHUS TEOPUH THIPOTEPMAIIBHOTO TI0POJIO- U
pyoo6pa3oBaHusl pelieHre IIPoOIeMbl JOIONHUTEIBHO YCIOKHSIETCS I10 IIPUYMHE CYIIECTBYIONIMX pasHOITacuil B
olleHKe OOYCIIOBICHHOCTH THIPOTEPMAIbHBIX WM3MEHEHWI UYEpHBIX CIAHIIEB B OKOJOPYAHOM (DYAOBMEITAIOIIEM)
IIPOCTPAHCTBE B3aUMOJIECHCTBHEM ¢ HUMH (IIOHIOB METaMOP(OIeHHOTo, II0 OJHON BEPCHUM, W/WIM MarMaToreHHOTO
IIPOUCXOK/CHNS, 10 JIPYTo. YcTpaHEHWE pasHOITIacHil IIPU3BaHO CIIOCOOCTBOBATH Pa3pabOTKE JOIIOIHUTEIHLHOTO
000CHOBaHMST METAMOP(QOTEHHOTO WIIM MarMaTOT€HHOTO TeHE3UCa MECTOPOYK/ICHUN B YEPHOCIIAHIEBBIX TOJIIAX.

B nmoxnane mpemiaraercst penieHue ABYX 0OO3HAUEHHBIX IPOOCIIEMHBIX BOIIPOCOB Ha OCHOBE MATEPHAIOB,
IIOJIYYEHHBIX B ME30TePMAIbHBIX MECTOPOKACHHUSAX 3070Ta OOEUX COBOKYIHOCTEH IOHOTO TOPHO-CKIIA4aToro
obpamiennst CHOUPCKOH TaThOPMBL.

JlBamiath  JIEBATH METACOMATHYECKUX KOJIOHOK, OOpa30BaHHBIX B IDIyTOHMYECKUX, BYJIKAHUYECKUX,
yIbTpaMeTaMOPOUUECKHUX, OCaJOUHBIX II0POJax IBITHAJIATH MECTOPOKJICHMI 30JI0Ta, BKIIOYAs IIpejcTaBUTENEH
«uepHocaHiieporo tumnay Cyxoit Jlor, Bepuunckoe B JleHckoMm paiione, YeproBo Kopwito B llaromckom Haropee,
Kemporckoe B IOxHO-MyiickoMm, Kapanonckoe B CeBepo-MyiickoM XpeOTax, CIIOKEHB MUHEPAILHBIMA

HOBOOOPA30BaHMSIMI CXOJHBIX COCTABOB U UMEIOT OJMHAKOBBIN IOPSJIOK MUHEPATIOTO-IIETPOXUMUYECKOI 30HATBHOCTH
(Tabim. 1).

Taonuua 1
THopsdok MUHEpa1020-NEMPOXUMHUECKOH 30HATLHOCHIL OKOOPYOHBIX MEMACOMAMUIECKIX 0De0/108
ME30MEPMATIBHBIX MECHOPONCOeH LT 30/10ma

Mumnepanoro- MuHepanb
MeTpoXHMUYecKIe 30HbI P

B —— KBapir + cepurur + efikokcen + pyTmwi+ MarneTlT + nupuT + KaTbmuT + ans6uT

P + KeporeH £ XJIOPUTHI £ HOW3UT £ AKTHHOJINT + TPEMOJINT
o X(i(:)l:;;m;?:l oT Kapu + cepunut + JjieiikokceH + pyTii + MarHeTHT + MAPUT £ KATBIAT £
m)lmoplxITo’Baﬂ)H J0J0MHUT + aNLGHT £ KeporeH + XJOPUTHI + MOM3NT + KANHOMOW3NT + NHI0T
N S— Kapu + cepunut + JjieiikokceH + pyTii + MarHeTHT + MAPUT £ KATBIAT £
JOJIOMUT-aHKePHT £ cugeput + anaTuT £ KeporeH + alnL0ouT
TeiToBast Kapu + cepunut + JjieiikokceH + pyTii + MarHeTHT + MAPUT £ KATBIAT £
aHKepuT * cuaepuT £ GpeiiHepur + anaTut £ Keporen

HpI/IMe‘IaHI/Ie. HOZ[‘ICpKHyTBI MUHEpPAJIbI, U3YE3ar0Iue B 0oJ1ee THUTOBOM 30HE.
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MuHepalbHBle HOBOOOPA30BaHUS BO BHENHUX (POHTATLHOM M XIOPUTOBOH (SIMAOT-XJIIOPUTOBOM) 30HaX B
KPHUCTaIMIECKOM cy0cTpaTe MECTOPOXKICHHUH, MAarMaToOr€HHO-TH/IPOTEPMAIIbHOE IIPOUCXOKIEHHE KOTOPBIX, Kak-0y/ITo,
HE I10/IBEPraeTcsl COMHEHHIO, PACCMaTPUBAIOTCS KaK IIPE/ICTaBIBIONHE [IPOIINTOBYIO, BO BHYTPEHHUX albOUTOBOH U
TBUIOBOM 30HaxX — Oepe3uToBYI0 MeTacoMmaruueckue ¢opmarmu. Ha mogo6Hoe coderaHume B THAPOTEPMATBHBIX
MECTOPOK/ICHISIX TIPOIIMIIUTOB €O CKapHaMH, I'peli3eHaMH, apriWUIM3UTaMuy, Oepe3suTaMy o0paliaioch BHUMaHHE PaHee
[6]. Bo BMermaronux MecTopoKASHMS! TONMIAX YEPHBIX CTIaHIIEB BCce MUHEPAIBHBIE 30HBI, COTTIACHO IIOITYILIPHON BEPCUH,
NIPEJICTABIIEOT  OUOTUT-XJIOPUTOBYIO, XJIOPHT-CEPUIUTOBYIO, aIBLOUT-CEPUIUT-KapOOHATHYIO M Jpyrue cyOdarmu
PETHOHAIBHOTO MeTaMopgu3Ma THUApaTalii ¢ HaloXKeHHOH KapOoHaTwsarmed W cymbpummarmeit [5, 20, 23-25].
OrnmcaHHBIE B IIPOIUIOM, B YACTHOCTH, B JIGHCKOM palioHe arouepHoCIaHIleBble OepesuTsl [8, 21, 22| «e3aByHpOBaHbD»
Ppe3yIbTaTaMy MOCIEAYIOMIX HCCIEA0BAaHNi MUHEPAIBHOTO COCTaBa I'HIPOTEPMAIFHO U3MEHEHHBIX YEePHBIX CIIAHIEB U
BBIIOJIHEHHBIX € METOJUYECKUMHU ONMMOKaMu [3] OalaHCOBBIMH pacyeTaMHd MHIPAITUU IIETPOTEHHBIX KOMIIOHEHTOB.
Meroauueckue OIMMOKY, HCKaXaoIue OalaHC BeIecTBa IIPH THAPOTEPMATIbHBIX H3MEHEHHSX YEPHBIX CIaHIIEB,
BEPOSTHO, He OBUIM 3aMEUEHBl U TEPMHUH «OepesuT» Mcue3 U3 TEPMHUHOJIOTMYECKON Gasbl JI0 CHX IIOP UpPE3BBIYAHO
TIOITYJBSIPHOH  MeTaMOP(OTr€HHO-THAPOTEPMANIbHOM TUIIOTE3bI, HAJ0 JyMarh, YTOOBl HE CHHKATh €€ IIOIYJIIPHOCT.
Mexay TeM, MeTacOMaTHIECKHe KOJIOHKH, ayTeHTHUHBIE TAKOBBIM B KPUCTAIIMUECKOM cyOCTpaTe, YCTaHOBIIEHHI B psijie
VIOMSHYTBIX MecToposxkieHudt, — Kapanonckom [14], Kexposckom [15], Yeproo Kopeiro [16], Cyxoii Jlor [18],
BepnaunckoMm [19].

MeracomaTuuecKkoe, a He PETHOHAIBHO (JIOKAIBHO) MeTaMOp(HUeckoe IIPOUCXOKICHHE alloUePHOCIIAHIIEBBIX
MeTacOMaTH4ECKUX KOJIOHOK U B CBSI3U C PyJ000pa30BaHUEM JIOKa3bIBACTCS: 1) JTOKaIBHBIM UX 3aJIETaHHEM B pa3ioMax
U BJOIb Pa3OMOB, HE3HAYUTEIHHOH, B CpaBHEHMM ¢ OONMPHBIMHA MMHEPAIbHBIMH 30HAMH DPETHMOHAIBLHOTO
MeTaMopdHU3Ma HArPeBaHUs], MOIIHOCTBIO, B PEJKHUX CIy4asX, — B MOIIHBIX 30HAaX pacclIaHIIEBAaHMS, IIPEBBIIIAIONIEH
1,5...2,0 xM, IIpsIMOI 3aBUCHMOCTBHIO MOIHOCTH KOJIOHOK OT MOIIHOCTH Pa3lIOMOB, 30H PACCIAHIIEBAHUS, 2) YacThIM
YyepeIoBaHNUEM B KOJIOHKaX MHMHEPANbHBIX 30H (CTPYKTYpa «CIOEHOTO IIMPOray) U TSrOTEHHUEM ThUIOBON Oepe3UTOBOH, a
IIPU €€ OTCYTCTBUH — CMEXKHOI albOMTOBOM 30H K JIOKAJIBHBIM HauOoIee IIPOHUITAEMBIM Il QIIIOUIOB IIBaM B 30HaX
pacclaHIeBaHus, 3) &UIOXMMUYECKHM I10 JaHHBIM OalaHCOBBIX PacdeToB, a HE CBOMCTBEHHBIM MeTaMOpP(H3My
M30XUMUYECKUM, IPOQIUIEM THAPOTEPMATILHBIX HW3MEHEHMI IIOPoJ ¢ IIPUBHOCOM BellecTBa (KalWsl, YIJIEKUCIOTHL,
BOCCTaHOBJIEHHOU cephl, pemopmmpubX, P, Ti, Mg, Ca, Fe, Mn [26], MeTasioB) W3BHE B IIOABEPraIOIIHecs
MeTacOMaTHYECKUM IpeoCpazoBaHUsIM OOBEMbI 3€MHOH KOPBL, 4) ayTeHTHYHBIM METacOMATHYECKHM KOJIOHKaM,
0o0pa3oBaHHBIM B KPUCTAUIMYECKOM cyOcTpare, IOPSIKOM —MHHEPAIOTO-IIETPOXUMHUYECKOH 30HAIBHOCTH U
3aKOHOMEPHON IIPHUYPOUCHHOCTBIO 30H JKIIBHO-IIPOKIIKOBO-BKPAIUIEHHOH CYIbQUIHO-KBAPLEBON MHUHEPATU3AII
(PYHBIX 30H) K BHYTPEHHHM MHHEPAIOT0-TIETPOXUMUUECKUM 30HaM METacOMaTHYECKUX KOIOHOK.

BenencTBue O4eBWIHON  BEIIECTBEHHO-TEHETHUYECKOH OJHOPOJHOCTH OKOJIOPY/HBIX  (PYIOBMEIIAIOIINX )
MeTacOMaTH4ECKUX KOJIOHOK, 00Pa30BaHHBIX B KPUCTAUIMYECKOM M UEPHOCIIAHIIEBOM CyOcTpaTe, aHalu3 COOTBETCTBUS
TEOPETHUECKON MOJIEITN METacOMAaTHUECKOI 30HATIFHOCTH IIPUPOIHBIM METaCOMATHUECKIM KOJIOHKAM U €ro Pe3yJbTaThl
B PaBHOI! CTEIICHH PacIIPOCTPAHSIOTCS Ha T€ U JIPYIUe KOJIOHKH.

OcHoBy Teopuu MeracoMatnueckoil 3oHampHOCTH J[.C. KOpKHMHCKOrO, Kak H3BECTHO, COCTaBILIET
[IPEUIOKEHHOE UM IIpeJCTaBleHHEe O  JUGQEpeHIMaIbHOM  [TOJBIKHOCTH — KOMIIOHEHTOB, — peryiIupyeMoi
TEPMO/MHAMUYECKUMU ¥ U3UKO-XUMUYECKUMU PEXUMAMHU  CPEJbl METaCOMAaTHYECKOTO MHHEPaIooOpa30BaHusL
IlerporenHsle KOMIIOHEHTHI Pa3/elIeHbl HA YEThIpe COBOKYIHOCTH: 1) Hambolee noawxkHbIX (H,O, CO,), 2) BecbMa
TOBIKHBIX TIpH Beex yemoBwsax (S, CL, Na, K); 3) moaBmkHbIX Tpu ompesieneHHbIX yeaoBmsx (O,, Si, Mg, Ca, Fe); 4)
WHEPTHHIX («OTPaHMYEHHO TIOJBIDKHBIX») Tpu BeeX yemoBmsx (Al P, Ti). IomsmxkHble KOMIIOHEHTHI CIIOCOOHBI
HAXO/UThCSI B PACTBOPEHHOM COCTOSIHUU U U HEPEHIMPYIOTCS 110 CKOPOCTH JUBPY3UH UX aTOMOB, HOHOB, MOJIEKYIL,
WHEPTHBIE KOMIIOHEHTBHI HaxoJITcst B TBepaod ¢aze. OOcyxkTaeMple MeTacOMaTHYECKHE KOJIOHKH 0OpasyloTcsl B
OKOJIOTPENMHHBIX  (OKONOPAa3OMHBIX) IIOpOJiaX B  YCIOBHSIX KOHIEHTPAIMOHHO-TU(OY3HOHHOTO MEXaHH3Ma
MaccolepeHoca, J0Ka3aHHOTO BapHaIUsIMHU COJIep KaHui IIpUMecel B MUHEpaax IIEPEeMEHHOTO cocTaBa B 00beMe O/THOH
(xaxnoit) MuHeparbHON 30HBI [11] M OalaHCOBBIMH pacueTaMd MUIPallMM BeEIecTBa B IIpolleccax 0Opa3oBaHUs
TIPUPOTHBIX METACOMATHUUECKUX KOJIOHOK [ 17].

TlocTynaronme B TpemUMHBL (pa3ioMbl) METAUIOHOCHBIE GIIOUIBI 00pa3yloT €JUHbIE THAPaBIMIECKU
CBSI3aHHBIE TPEIMHHO-TIOPOBBIE MOPOJHO-(QIIOM/THBIE CUCTEMBI, B KOTOPBIX (IIOM/IBI B3aUMOIEHCTBYIOT € IIOPOJaMHU U
OCYIIECTBIBIETCS. MUTPAIAs KOMIIOHEHTOB M3 O0JAacTH BBICOKOM HMX KOHIIEHTpAallMM B OONAcTU IOHWKeHHOU [17].
W3yueHHbIe MeTacoMaTHYeCKHe KOJIOHKH OO0pa3oBAMCh B YCIOBUSIX 3aCTOMHOIO peXuUMa HE TOJBKO IIOPOBBIX
pPacTBOPOB, HO, BOIIPEKW TEOPHH, W TPENMHHBIX, J0KA3aTeIbCTBOM UeMy CIIYKUT IIpsAMasi KOppesums ypOBHeEH
307I0TOHOCHOCTH (METaVIOHOCHOCTH) B PYAHBIX cTOIOax M Oe3pyJHBIX YdacTKaX PYAOHOCHBIX KBaplEBBIX XKW U
MUHEPAIM30BAaHHBIX 30H, C OJIHOH CTODOHBI, ¢ YPOBHSMH 30JOTOHOCHOCTH (METAUIOHOCHOCTH) Oepe3suToB B
COOTBETCTBYIONMX Y4YacTKaX CMEXHOM TBUIOBOH 30HBL, € JPYroifl. 30JI0TO U COIPOBOKJIAIONE €ro MeTallIbl
TbOYHIMPYIOT U3 TPENMHHBIX METAIOHOCHBIX (UIIOMIOB B IIOPOBBIE, Oceflas B MeTacoMaTUTax U oboramias Ux
HAIIPOTHB (QOPMHUPYIOIMIMXCSA OJHOBPEMEHHO PYAHBIX cTOI00B. DibTpalwisi 10 TpemmHaM (pasioMaM) IIOCTOSHHO
OOHOBILSFONIMXCS. (IFOUIOB ¢ MEHSIOIUMUCS COJIEPKAHUSIMU PaCTBOPEHHBIX COEJMHEHUN 30710Ta U JPYIUX METAUIOB
cKopee cIroco0cTBoBaIa ObI GeCCUCTEMHOMY OOOTaIlEHHIO OOKOBBIX IOpOJ| MeTallaMu. 1IpencraBieHne o 3acTOHHOM
peXUME TPENMHHBIX (IIOMIOB IPEIIOUTHTENHHO Takke B CBSI3M ¢ MHOTOUMCIEHHBIMH (axrtamu oOpa3oBaHMS
307I0TOPY/THBIX KBAapIEBBIX KW, KaK M BOOOIIE PYJHBIX KUI B THJPOTEPMAIBHBIX MECTOPOKACHHUAX, KaK IIPaBUIIO, B
OLIEPSIOIMX PACTBOPOIIOBO/IIIME PA3IOMBl CTPYKTYpaxX, II0 MHOTHM IIPH3HAKaM HE BBIXOJMBIIMX BO BpeMsI
pyJaoo0pazoBaHus Ha JTHEBHYIO ITIOBEPXHOCTD («CIIEIIBIXY ).

CornacHo TeopUr MeTacoMaTHUeCcKOH 30HABHOCTH [ 10], pa3paGoTaHHOI Ha OCHOBE 3aKOHOB TE€PMOIMHAMUKH,
B TPEIMHHO-TIOPOBBIX  HOPOTHO-QIIOUIHBIX TEPMOJMHAMMYECKUX CHCTEMaxX — IIOJIBEPITIHXCS BO3JIEHCTBHIO
MIOCTYIIMBIIIMX U3BHE THIPOTEPMATBHBIX PacTBOPOB 0O0beMax 3eMHOH KODBl BeleAcTBHE U(depeHITHaIbHOMN
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TI0IBMPKHOCTH XMMUYECKUX 3JIEMEHTOB 10 Mepe IPUOIKeHHsT K HanOoJee BBHICOKOTEMIIEpaTyPHOMY BO3MYIIIAIONIEMY
O0BEKTY — TPENMHHOMY METAUIOHOCHOMY (IMIOMJYy M BO3pacTaHWs BCIEJCTBHE STOT0 HHTEHCHUBHOCTH
TUPOTEPMAIBHBIX M3MEHEHHI (XUMUUYECKOM aKTUBHOCTU 3JIEMEHTOB) IIETPOT€HHBIE KOMIIOHEHTHI IIOCIIEIOBATENbHO,
OJIVH 3a JIPYTUM, IIePEX0/IT U3 HHEPTHOTO B IIOJIBUKHOE COCTOSHHUE (U3 MUHEPAJIOB B PacTBOD). B TepMoIMHAMIUECKUX
cucTeMax (GOPMUPYIOTCS 30HAIBHBIE METACOMATHUECKUE KOJIOHKH ¢ YMEHBITIEHHEM YHCIIa MUHEPAIBHBIX (a3 B Kaxk0i
Gomee THIIOBONM MMHEPANIOTO-TIETPOXUMHUUECKOH 30HE BIUIOTH JI0 KBapI-CEPUITMTOBON THUIOBOM M MOHOMHHEPAILHOH,
OOBIMHO CIIO’KEHHON KBaplieM, 0ceBoH 30H. TakoBa TeopeTHecKast MOJIEb 30HATLHOM MeTacoMaTHUeCKOi KOJOHKU B
IIPUIIOKEHUH K OepesUTOBON MeTacoMaTHIECKOH GopMaIm.

IIpu HeompapjaHHOM JedurmTe B IIyONMKAIUAX OIMCAHWN MUHEPATbHON 30HATBHOCTU IIPUPOTHBIX
MEeTacOMaTHUECKIX KOJIOHOK OCTaeTcsl MOy SIPHON TeopeTHIecKasi MOJIENb, KOTOPYIO HEPEJKO IIPUBOJIIT U TOT/Ia, KOT/Ia
0 TEpBBIX WeT peub [12]. B japyrom BapuaHTe, 0TKa3 IpPHU3HATH METACOMATUT OEPE3UTOM IIPU OTBEYAIOIIEM €My
MIOJIMMUHEPATLHOM CcOcTaBe OOOCHOBBIBAETCS OTCYTCTBHEM CPEAU THAPOTEPMaIBHO-M3MEHEHHBIX UEPHBIX CIIAHIICB
KBapII-CEpUIIUTOBOM (6epe3uToBoif) 30HHI [20], KOTOpas ecli U IIPUCYTCTBYET B IIPUPOHBIX OEPE3UTOBBIX KOJIOHKAX, TO
YpPE3BBIYAIHO PEIKO, KaK UCKITIOUEHHUE 13 IIPAaBHIIA.

Ha Tto, uto Oepesur — Imopoja IOIMMUHEpaIbHas, oOpa3oBaHHAs B pe3ylbTaTe KalUeBO-CEPHHUCTO-
VITIEKUCTIOTHOTO CPe/THE-HU3KOTEMIIEPaTYPHOIO MeTacoMaTH3Ma U B COOTBETCTBHM C STHUM CIIOKEHHAas arperarom
KBapIia, ceprimra, KapGoHATOB W TIHMpHTa, TPodecCHOHATHI o0paliaii BHIMaHUE TIOICToNeTHs Hazay [2]. 3yueHHbIe
MeTacoOMaTHUEeCKHe KOIIOHKU ITOJTBEPKAAIOT 5TO, PaBHO KaK M TO, YTO COCTaBBI HOBOOOPA3OBAHHBIX MUHEDATIOB Ha
VPOBHE BHJIOB MAJIO 3aBHUCST, CKOPEE HE 3aBHUCST, OT COCTABOB BMEMIAIOMIMX KOJOHKHU IIOPOJI, — KPUCTAJUIMIECKUX U
YEepHBIX CJaHleB. B OepesuTe THUIOBOM M B KBaplie OCEBOM 30H IOMHMMO YIIOMSIHYTBIX IJIABHBIX MUHEPaIOB
MIPUCYTCTBYIOT TaKXe B Pa3HBIX KOIMUECTBEHHBIX COOTHOIIEHUSX HOBOOOPA30BaHHBIE MHHEPAIBI-IIPUMECH MAarHETHUT,
PYTHIL, TEUKOKCEH, allaTyT, CYIIb(uIbL, meenut (Tabmn. 1).

BMmecTe ¢ TeM, B IPUPOJHBIX METACOMATHUECKUX KOJOHKAX CMEHA MHMHEPAIBHBIX 30H, TO €CTh IOPSIOK
MUHEPAIIHOI 30HAIBHOCTH (OPMHUpYETCS 10 IMPEIIUCAaHHOMY TeopHel crieHapuro. Ha BHyTpeHHeH IpaHuile Kaxaoi
30HBl PacTBOPSETCS MUHEpA, OTCYTCTBYIONMN B CMEXHOH Ooliee ThUIOBOHM 30HE (Tabn. 1). ['paHuiml MuHepaioro-
MIETPOXUMHUUECKHUX 30H OBIBAIOT Pe3Kue (HUTEBH/IHBIC) U IIOCTEIIEHHBIE. B Iocie/iHeM cllydae PeTUKTHl NCUE3aroIiero B
Golee THUIOBOM 30HE MUHEpala BCTPEUYaOTCs B IIOTPAaHUYHOH [I0JIOCKE MMPUHOHN J10 1...2 cM. OCBMHO B HAIIPaBICHUH K
BHYTPEHHEH I'paHMIle KakI0H 30HBI Macca UCUEe3aroIero B Goliee THUIOBOI 30HE MHHEpasa JIaBUHOOOpasHO HapacTaer,
Jlake ¢ M3MEHEHNEM MUHEPAlIbHOTO BUJla OJ[HOH I'PYIIIBL, HAIIPHMED, IOM3UTa Ha SIIOT. SIBieHue b depeHimanbHo i
TI0/IBIPKHOCTH KOMITOHEHTOB TI0JIy4YaeT PEalbHOE BEIECTBEHHOE BBHIPaKEHHUE.

OJHaKO PEaTbHOI0 YMEHBINCHHS YMCIa MUHEpATbHBIX (a3 B THUIOBBIX 30HAX HE IIPOUCXOJUT, HAIIPOTHUB,
uyclro WX yBenuumBaeTcs. OJHOBPEMEHHO OTMEYAETCS  «PasMBITBIMY, IIPOTHBOPEYAIMM TEOPETHYECKUM U
SKCIIEPUMEHTATFHBIM JIAHHBIM [6], XapaKTep I'paHuI] MeXIy MHHEpPaIbHbIMM 30HaMH. [Ipe/IpUHUMAICH ITOIBITKA
OOBSICHUTD 5TO IIPOLIECCAMU HBOIIONUU TEPMOJIMHAMUYECKUX, (DU3UKO-XUMUUECKUX DPEXUMOB, (Pa30BOTO COCTOSHUS
GImIonIoB TIpH UX QUIBTPAITIH IO TIOPOBOMY TIPOCTPaHCTBY Topo [1, 9, 13]. CiokHble TeopeTHUecKue paccy KIeHus 1
HE MEHeEe CJIOKHBIC BBIBOJBI IMTHPOBAHHBIX AaBTOPOB, OOBSICHSIONMME OOCyXIacMble (GakThl, OIMPAIOTC Ha
IIpe/IoIaraeMoe Ipe/icTaBIeHne 0 QUILTPAIIOHHOM MEXaHH3ME MAacCOIIEPEHOca B IIOPOBOM IIPOCTPAHCTBE IIOPOJI.
TlockonpKy OKOJIOpa3IOMHBIA (OKOJIOPY/AHBIH) METacoMaTHU3M OCYIIECTBILIETCS B 3aCTOMHBIX TPEIMIMHHO-IIOPOBBIX
cucTeMax IOCpeJcTBOM MPQY3UOHHOIO IEepPeMEINeHUsI KOMIIOHEHTOB [17], IIpeioKeHHbIE aBTOPaMU BBIBOJIBI
BBI3BIBAIOT COMHEHMS. MesXly TeM, BOIIPOC PeIaercst IpocTo.

B dopMupoBaHHE OKOJIOPA3IOMHBIX METACOMATHYECKUX KOJIOHOK YYacTBYIOT, MOMUMO JU(depeHIanbHOH
TIO/IBIPKHOCTH KOMITIOHEHTOB, €Il JiBa HE YUMTHIBAEMBIX Teopuel daxropa, — BeTpeuHas ;updy3usi KOMIIOHEHTOB U
ITYJICAIMOHHBINA PEXUM GYHKIMOHUPOBAHUS THAPOTEPMATBHBIX PY/I000pa3yIONX CHCTEM.

Berpeunas muddysus koMmmoHeHTOB JokasbiBaercs [17] pesymbraTamm (GalaHCOBBIX PACUETOB MUTPAITAN
BEMIeCTBA IIPU OKOJOTPEIIMHHOM (OKOJIOPA3IoOMHOM) MeracoMmaTusMme (Tabi. 2). YacTUUHBIA BBHOC W3 IIOPOBBIX
GIIOUIOB B TpEIMHHBIE KPEeMHMSI M IIOJIHas 3aMeHa B Oepe3uTe CUIIBHBIM OCHOBaHMEM KanueM Ooliee crmaboro
OCHOBaHUSI HATpUsl C YJaJ€HHEM IIOCIENHEro Ha IepuEpuIo CHCTEM COIPOBOXKIAaeTcs BeTpeuHol uddysueit
MIOCTYIIMBIIMX C TPENIMHHBIMU GIIOUAMH Kallsl, YIJIEKUCIOTHI, BOCCTAHOBICHHONW CEPhl B IIOPOBOE IIPOCTPAHCTBO
GOKOBBIX IIOPO/I, TIPHYeM HauboJIee U BEChMa II0/[BUKHbIE TIOCIIEIHNE /IBa KOMIIOHEHTA JIOCTUTatoT (PPOHTAIBHOM 30HHI,
— B 0OeckapOoHAaTHPIX U OecCyIbQUIHBIX IUIYTOHHYECKUX II0pojax (IPaHUTOHM/AX), IIOJIEBOIIIAT-KBaPIIEBBIX
YIJIEPOJMCTHIX (UePHBIX) CIAHIIAX, HAIlpUMED, IOSBITIOTC KapOOHAThl, IMPUT. B OmxkHeM oOpaMiIeHUH TTyOMHHBIX
Pa3IoMOB ¢ pacTBOPaMH IIOCTYIIAIOT, KaK OTMEYAOCh, SIIEMEHTH (HeMOUIBHOTO Te0XUMUYecKoro podut [26] — P,
Ti, Mg, Fe, Ca, Mn, Bo Bcex cirydasx pyJoTreHHbIe AU U €T0 CITYTHHKH, KoTophle U OYHIMPYIOT B ITOPOBBIE PACTBOPHI
U QUKCHPYIOTCS B OCEBOM M BHYTPEHHUX 30HaX B COCTaBe HOBOOOPa3OBAHHBIX allaTWTa, PyTWIa (JIefKOKceHa),
KapGoHaToB, CymbQumoB. OTCYTCTBHE NPHU3HAKOB HAINPABIEHHOT'O BHIHOCA (TaGl. 2) TepemeamX B TOABIKHOE
COCTOSIHHE XMMUYECKHX 311eMeHToB, Harpumep Ca, Mg, Fe 11pu pacTBOpeHUH XJIOPUTOB, IIOU3UTA-3IIMI0Ta, HABOIUT Ha
IIpeMIONI0KeHne 00 MX BO3BPAICHUH B UHEPTHOE COCTOSHUE U (UKCAMU B COCTABE JIPYTMX MHHEPATIOB, CKaKeM,
obpasyronuxcst kapOoHaToB. BcenejcTBHe pa3HOW CKOPOCTH BCTpeuHOM JUPOY3MHM HOHOB, aTOMOB, MOIEKYII
XUMUYECKHUE SIIEMEHTHI IIEPEMEITIAIOTCs Ha pa3HbIe PAcCTOSHUS HE3aBUCHMO OT IPaHHUIT GOPMHUPYIOIIMXCS MUHEPAIOro-
MIETPOXUMHUUECKHX 30H. |"PaHHITBI, KOTOPHIM TEOPHEH IIPE/IIHCaHO OBITh PE3KUMH, «Pa3MBIBAIOTCS», TPAaHC(HOPMHUPYIOTCS
B TIOCTEIIEHHBIE TIEPEXOIBL.

O TOM, 4TO THIPOTEPMAIBHBIE PYA000pa3yIOMe CHUCTEMbl (QYHKIMOHHUPYIOT II0 IIyJIbCAIIOHHOMY
(TIOPIOHHOMY ) CLIEHAPHIO, KOTOPBIH B 00IaCTsIX COBPEMEHHOM BYJIKAHMYECKOH JIESITETIbHOCTH, HAIIPUMED, 3aKIIFOUaeTCst
B Uepe/JOBaHUM BHEIPEHUN (M3IMSIHUI) CHIMKATHBIX PAcIUIaBOB Y MHBEKIMH METAUIOHOCHBIX BYJIKAHUYECKUX Ia30B —
HAJKPUTHYECKUX BOJHBIX (IIOUIOB, CBHJETENBCTBYET HECKOJIBKO HE3aBUCHMBIX (pakToB, HaOIIONaeMbIX B
THPOTEPMAIIBHBIX MECTOPOK/IEHUSIX, 00Pa30BaHHBIX B IIPONUIBIE TEONOTHYUECKHE BIIOXH. Uepeyromieecs: BHEpEHNE
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pacIllaBOB M METAIOHOCHBIX (IIIOMJIOB JIOKa3bIBA€TCS CYIIECTBOBAHHUEM JOPY/HBIX, BHYTPHPY/IHBIX, IIOCIEPY/IHBIX
JlaeK YMEPEHHO INENTOYHBIX J0JIEpUTOB [27]. O MOPIMOHHOM IIOCTYIUIEHUH B 00JIaCTH Py A000pa30BaHUsl METAITIOHOCHBIX
GIONIOB CBUJIETENFCTBYIOT Takke (axThl 00pa30oBaHMSI paHHUX 3apOK/ICHHNM MHUHEPATOB KakJIOTO IIOCIIEAYIOIIEro
PYJIHO-MHHEPATHFHOIO KOMIUIEKca IIpU GoJlee BBICOKHX TeMIIepaTypaX CPaBHHUTEIBHO ¢ TeMIlepaTypaMu 0O0pa30BaHUS
TIO3/THUX 3apO’K/CHIUH MMHEpPaJoB Kask/0To IIpeIecTByomero kommiekea [4]. IlocnenHee, oueBnHO, 00yCIOBIEHO
MOCTYIUIEHUEM CBeXero QuIonja B3aMeH (TI0cle) OXIIaK/ICHHON IIpeAIecTBYIOmel ero noprmu. IloBropstomascs B
COCTaBe KaXJOTO CMEHSIONIEr0 OJMH JPYrofl BO BpPEMEHM pYIHO-MHMHEPAIBHOIO KOMIDIEKCA OJHOHAIIpaBICHHAs
[IOCTIEIOBATEIFHOCT,  00pa30BaHMSl MHHEPAIOB  (OKCHIOB, CyIbOHJIOB, KapOOHATOB) OTpakaeT SBOIIOIMIO
TEPMO/IMHAMUYECKUX U (PU3UKO-XUMUUECKUX PEXIMOB METAUIOHOCHBIX (IIIOUIOB U, BEPOSTHO, ABTOHOMHOCTD Kak/I0H
KX TIOPIUH.

Taonuua 2
Bananc (6vtHoC-, RPUGHOC, 8 HPOUEHINAX) REMPOZEHHBIX I/IEMEHIN08 8 30HATLHBIX OKOJIOPYOHDIX
MEMACOMAMUUECKUX 0Peoax Me30MepMATIbHBIX MeCHOPoXcOeHNIl 30/10ma 10xcHotl Cubupn

MunepaibHast Xummndeckne 31eMeHTbI A
soHa, mom3oHa | Si [ Al K [Na] 8* | Co [ Ca [Mg[Fe¥ [Fe* [ Ti [ P | Mn
1. Mecrtopoxnenune Upokunaa
I'pannt MurmaTutoBoii BoiaBkn, AR (3)
By(S) 0 0 |-10(-10 + 20 20 0 0 10 10 | 50 | -60 | 1,2
Bu(6) 0 0 (-10( O + 220 70 30 | 30 70 | 20 | 110 0 3,1
X©® -10 | 10 | -40 | 40 0 500 70 60 0 60 | -10 | 210 [ 50 | 6,9
A®) 0 0 |-20(-10 + 870 10 60 | 20 50 70 | 250 [ 10 4,5
Bu(7) -10 | 10 | 20 | -90 + 2400 | 200 | 220 | 100 | 230 | 250 | 650 | 30 | 18,8
2. Mectopoxaenue Yeproso KopwiTo
Pa3Ho3epHUCTBII YIVIepoIHCThII N0/1eBOINAT-KBAPIeBbIil MeTaniecuaHuk (1)
Y@ 0 0 (70 [-70 [ 1130 | 10 -40 [ 110 | 60 90 ([ 30 | -50 0 7,94
X@ 30 (-10 | O | -85 | 1640 [ 1370 | 510 [ 420 | 240 | 80 | 840 | 450 | 600 | 31,4
Bu(1) 50 [ -30 | -10 [ -90 | 6570 [ 3180 | 1300 [ 690 | 250 | 490 | 490 | 640 | 4600 | 55,6

IIpumeuanue. 1) MuHepalbHble 30HBI M IIOJ30HBI OKOJOPYJHBIX METacOMaTH4ecKUX opeoiioB: By, Bu —
TI0/T30HB YMEPEHHOTO Y MHTEHCUBHOTO M3MEHEHUs! GPOHTANBHOM 30HBL, Y, X, A, BH — COOTBETCTBEHHO YITIEPOUCTASL,
XIIOPUTOBasI, albOUTOBAS, THUIOBas 30HEL 2) S* — cepa cymbumHast, Co — yIiepos OKUCICHHBIN (KapOOHATHEII), + —
IIPUBHOC S IIPU COJIEPKAaHUM €€ B UCXO/THO IOpo/ie HUKe TIpe/ieNia UyBCTBUTEIFHOCTH aHam3a. 3) B ckoOkax — yucio
11po0, y4acTBYIOIIMX B pacueTe cpejHux. 4) A — yjenbHas Macca IepPeMENIeHHOTO (IIPHBHECEHHOTO M BBIHECEHHOTO)
BeIIecTBa B IPOIEHTAX K MAacce BEIECTBA MCXOJHBIX IIOPOJ B CTAHAAPTHOM reoMerpuueckoM oObeme 10000 A3, 5)
TlomHple XUMHYECKHE CHIIMKATHBIE AaHAIW3bI TOPHBIX IIOPOJ BBHIIONHEHH B IleHTpanbHOl maGoparopun 11O
«3arculreonorusty U B 3anagHo-CUOHMPCKOM HCIIBITaTeIbHOM IieHTpe (I. HoOBOKy3HeIK) I0JI PYKOBOJCTBOM
W.A. Jly6posckoit u I H. FOMuHOBOI

Tlockonmpky IIyTH IIOJBEMa IIOCIENOBATEIbHBIX IOPHHH METAUIOHOCHBIX (IIOUIOB BO BpEMs IIOPOJIO-
PY/I006pazoBaHUsl COXPAHSIOTCS, MIPOUCXOUT IOCTOSHHO HaOMoJaeMOe B MECTOPOK/IEHUSIX OOBIMHO OOYCIOBIEHHOE
CTPYKTYPHBIMH ~ (akTOpaMH IIPOCTPAHCTBEHHOE COBMEIEHHE PaHHETO W IOCHEIYIONMX PYJHO-MHUHEPAIBHBIX
KOMIDIEKCOB B OCEBOM (PYyHOH) M CMEKHBIX BHYTPEHHHUX 30HAX PYJOBMEIIAIONIEH (OKOIOPYIHOM) METaCOMAaTHIECKOH
KOJIOHKH, YTO TaK’Ke YCI0KHAET KapTUHY METACOMAaTUUECKON 30HAIPHOCTH.

CiestyeT KOHCTaTHPOBATh, YTO CTPYKTYpa IIPUPOTHBIX METACOMATUUECKUX KOJIOHOK IIOATBEPK/IaeT OCHOBHBIE
TIOJIOKEHUsT Teopur MeTacoMaruueckoit 3oHanbHocTH JI.C. Kopskumckoro. Ilopsiiok MUHEpaIoro-IieTpoXUMUYECKOH
30HATBHOCTH IIPUPOJHBIX KOJOHOK, BBIPQKEHHBIM B YMEHBIIEHHM OT QPOHTAIBHON 30HBI K TBUIOBOM uMCIIa
MUHEPAIIBHBIX (a3 MOCPe/ICTBOM PacTBOPEHMS Ha BHYTPEHHHUX I'PaHUIIaX KaxKJ0H 30HbI HOBOOOPA30BaHHBIX aKTHHOINTA-
TpeMONIUTa (W/HITH JIETKO 3aMEITaeMbIX IIBETHBRIX MUHEPAIOB MCXO0 JHBIX ITOPOJT), SIUI0TA XIIOPUTA, ATBEOUTa COTIIacyeTcst
¢ sBreHueM b depeHIMaIbHOM 110 JBUXHOCTH KOMIIOHEHTOB U II0CIIEIOBATENFHBIM OT 30HBI K 30HE IIEPEX0/I0M UX U3
WHEPTHOTO B IIOJBUKHOE COCTOSIHHE, IIOJUEPKMBAET CTPEMIEHHE CHUCTEMBl K OO0pa30BaHMIO MOHOKOMIIOHEHTHON
TBUIOBO# (OCeBO) 30HBL THIIOBass MOJENb IPUPOJHBIX METACOMATHUECKUX KOJOHOK COIJIACYeTCsl ¢ TeOPEeTHUECKOH
Mojienblo. Tlocme Hss coyKUT KIIOUOM K pacumppOBKE MHUHEPAIOTO-IIETPOXUMUYECKON 30HAIBHOCTH IIPHPOIHBIX
OKOJIOPYIHBIX (PYIOBMEIIAONHX ) METACOMATUIECKUX KOJIOHOK.

BwMmecTe ¢ Tem, 0TCYTCTBHE, COTIacHO GallaHCOBBIM pacueTaM, HaIIpaBIeHHOIo, 1000HO Na u Si, BRIHOCA U3
CHCTEMBI psijia TIETPOTEHHBIX KOMIIOHEHTOB, B YaCTHOCTH, ITIEIOYHO-3¢MEIbHBIX METAIIOB, MIEPEIIE/IIHX B I10/IBIKHOE
COCTOSIHHE TIOCIIE PACTBOPEHHS, CKaXKeM, BIIMJI0TA, XJIOPUTA, CIIyKUT MPU3HAKOM TOTO, YTO OHM, HE IIOKU/Asl KOJIOHKY,
BHOBB II€PENUIM B MHEPTHOE COCTOSHUE, HAIPUMEpP, B cocTaBe KapOoHaroB. s cBsi3pBaHMS TUGOYHMpPYIOMEH U3
TPENMHHBIX (QIOWIOB  YIJIEKUCTIOTHI TpeOyeTcss MHOTO KaTHOHOB. B oOpamileHMHM TIIYOMHHBIX pas3iIoMOB C
METaJUIOHOCHBIMHI PacTBOPaMU B COCTaBe accolmariy GpeMorIbHBIX dlleMeHToB moctynatotr P, Ti, Ca, Mg, Fe, Mn,
KOTOPBIE B COUETAHUY C YIIOMSHY THIMUA BHYTPEHHHUMH PECYPCaMH STUX IEMEHTOB U IIPU OCIIIUH TaKke IOCTYIIAromIeit ¢
pacTBOPaMH YITIEKUCIIOTH! 00ecTIeUnBaioT 00pa3oBaHue QUKCUPYEMOI B METACOMAaTHUYECKUX KOJIOHKAX, 0COOEHHO B UX
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BHYTPEHHHX 30HaX, B TOM UHcIe cpeu OeckapOOHATHBIX ITIOPOJL (TPaHUTOB, TIOJIEBOIIIIAT-KBAPIEBBIX YEPHBIX CIIAHIIEB U
JIp. ), 3HAUMTENBLHON Macchl KapOoHaToB (J1o 60...70 00. %).

Jlud Qy3HoHHBIH, 1Ty IECAIMOHHBIN (AaKTOPHI YCIOKHSIOT paclipe/ielieHie MUHEPATOB B KOIIOHKE, PEIUTENHHO
HCKITIOYAIOT BO3MOKHOCTh 00Pa30BaHMS B €€ COCTABE MOHOMMHEPAIIBHOM WX COCTOSINEH U3 Iaphl MUHEPAIOB (KBapll,
CEPHUIUT) OCEBOI U THUIOBOU (OE€pEe3UTOBOI) 30H, HO YCIOKHSIOT HE HACTOIBKO, YTOOBI OBUIO HEBO3MOYKHO BBLIETUTH
MUHEPAJIOTO-TIETPOXUMUYECKIE  30HBL, COOPMHUPOBAaHHBIE B  pesyibrare uddepeHIManbHON  II0BHKHOCTH
KOMIIOHEHTOB.

BemecTBeHHO-TeHeTHYECKAsT OTHOPOJHOCTh OKOJOPYIHBIX (PYAOBMEIAIOIIIX) METACOMATHYECKUX KOIOHOK
(opeooB), B TOM HHCIIE allOYePHOCIAHIIEBEIX, CIYKUT HapsAy ¢ ApyruMu [27] BaxkHeHmM pakToM, JTOKa3bIBAIOTIM
o0pa3oBaHue THPOTEPMAIBLHBIX MECTOPOK/ICHUH 3010Ta B KPUCTAJUIMIECKOM cy0cTpaTe U TOMIAX YEPHBIX CIIAHIIEB I10
OJTHOMY HaIlMCAHHOMY IIPUPOIOH I'e0JI0r0-TeHETHUECKOMY CIICHAPHIO.
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MMWHEPANOINA 17-N0 PYOHOI'O TENA 3APEYEHCKOIO MECTOPOXXOEHUA
PYOHOIO ANTAA
B.B. AkcéHoB
HayuHbiii pykoBogutens goueHT C.U. KoHosaneHko
HauyuoHanbHbIll uccniedosamensckuli ToMmckull 2ocydapcmeeHHbil yHUeepcumem, 2. Tomck, Poccusi

3apeueHCcKkoe MECTOPOKJIeHHE HaxoJuTcs B cTapeifiiieM Ha PygHom Antae 3MEHHOTOPCKOM TOPHODPYIHOM
paiione, rje oTpaboTKa MOIUMETAIUTMIECKUX — CHaYala OKWCIIEHHBIX, a 3aTeM U CYIbQUIHBIX DY/ OCYIIECTBISETCS ©
riepBoii monoBuHbl X VIII cToneTHst mocie OTKPBHITHS 371ech KPYIHEHIIEro B TO BpeMsl OJHOMMEHHOIO C PaffoHOM
MECTOPOKICHH. 3apeueHCKOe MECTOPOsKJIeHHE OTKPBITO B 1958 1. KopOomuxuHckoil napTHel B IIpoIecce MOUCKOBBIX
paboT, B nalpHelIeM pa3Be/iaHo OypPOBBIMU CKBaKMHAMHU U Havallo pazpalaThIBaThCs Ha Mejb, CBUHEI, IIUHK, 30710TO,
cepebpo U Oaput. MectopoxieHue cps3aHo ¢ FOxHoM MOHOKIMHAIBO (Kopose, 1983) — TekTOHMUYECKUM OJIOKOM
MOHOKJIMHANIBHO (IIPAKTHYECKH BEPTUKATHGHO) IAJAIOIMX I0poJ, OepEé30BCKOM CBUTHL CpeJHEro JeBoHa. Bce
IIPOMBIIUIEHHBIE PY/bl IIPUYPOUYEHBI K 30HAM CpPbIBA, DPACCIaHIEBAHUS U OTCIAMBAHMS Ha KOHTaKTaxX XPYIIKUX
KPEMHHCTHIX IOPO/J| ¢ U3BECTHIKAMU U 00pasyIoT CEpHIO COMMKEHHBIX B IIPOCTPAHCTBE PY/IHBIX TEN, PACIIONIOKEHHBIX
OJIHO Ha IIPOJIOKEHHUH JIPYTOro, HHOI/A KYyJIMCOOOpAa3HO 3axOIUX JPyr 3a Jpyra, MMEIONMX COINIacHOE ¢
BMEITAOIIMMY TT0pojaMu 3asieranue. OpyjeHeHHe 3apeueHCKOro MECTOPOKACHHS — JOCKIa[uaToe, CHHICHETHYHOE
CPE/HE/ICBOHCKOMY ~ BYJIKaHU3My. KapTHpyemple CTPYKTYPBl Ha MECTOPOXK/ICHUM SBISIEOTCS — ITOCTPYIHBIMHU,
00pa30BaHHBIMU B T€PIIMHCKUI ITUKII TEKTOreHe3a [2].

W3yueHsI: MUHEPAIbHBIM COCTAB M B3aUMOOTHOIIEHHSI MUHEPATIOB Ha OCHOBE 5 aHNUIM(poB U 6 NUH(OB U3
o0pastioB 17-ro pyaHOro Tena (0 Horo u3 4 KpyIHBIX ), XapaKTepHbIE SJIEMEHTHI-IIPUMECH TJIABHBIX PY/HBIX MUHEPAIIOB
— raneHuta U coarepura (6 aTOMHO-3MUCCHOHHBIX IIP00), KOPPEJHIMOHHBIE CBS3M MEXAy ITIABHBIMH DY/THBIMU
SIIEMEHTaMU — Ha OCHOBE CTaTUCTUYUECKOI 00paboTKU JaHHBIX GOPO3I0BOTO OIIPOCOBAHUSL.

BwMermarorue 1opo sl Jgexadero OlIoKa IIpe/ICTaBICHB CUITMIUTAMY, UMEIONMMU YeTKHUH KOHTAKT ¢ PYIHBIM
TEJOM, CJIOKEHHBIMU HaCTHIIAMU TIIMHUCTHIX (?) MUHEpaloB ¢ pasMepHocThIo yacTuil 0,01...0,005 mm. B ponu riemeHTa
BBICTYIIA€T KBapll, IIPHYEM OTJEIbHBIE YYacTKH (pHUC. 1), MOX0xkue Ha OOIOMKH, COJEPkKAT €r0 3HAUUTEIILHO MEHBIIIE.
Bo3MOXHO, UTO IIEPBOHAYATBLHO ITOPOJBI IIPEJICTABILIN co00i Ty (DBl IIpeTepIieBe HHTCHCUBHYIO I1epepaboTKy Si-
COJIepKallliMU TH/IPOTEPMAITFHBIMU pacTBOpaMu. I lepexphIBaroTcsl py Ibl KapOOHATHBHIMU ITOPOJIAMHU, B COCTABE KOTOPHIX
BBLIEIBIFOTCS: OOJIOMOYHBIE 3epHa KBapia paszMepoM jo 1 mm (1o 30 % oObema), CIIeMEHTUPOBAHHBIE OCHOBHOM
KapOOHATHOM Hepas3 YUMo 3epHUCTON Maccoid (70 %) ¢ pazMUHBIMU OPraHUYECKUMHU OCTATKAMH.

Pymaoe Temo Ne 17 CHOXEHO TPONXWIKOBO-BKPAIUIEHHBIMH, CIUIONMHBIMA OApUTOBBIMH U Oapur-
TIOMMETAITMIECKUMU  pyiaMi. 1IpoKIIKOBO-BKPAIIEHHOE OpPYJICHEHHE COCTABILIET OKOJO IIONOBHHBI OT 00BeMa
pyHoro Teia Ha BeicoTe +120...+240 M, HaumHag ¢ +240 M — aGcoloTHO IpeodnajaeT. B pygax maHHOrO THIA
cymbQUIBI IPECTaBIEHb! ChaTePUTOM, B MEHBITIEM KOJIMYECTBE TAJICHUTOM, €/MHUYHBIMU 3€PHAMU XaTbKOIIMPUTA, B
MIPOKUIKAX IIPUCYTCTBYIOT OapuT M KaublT. B aHnmumdax HaOIIONAIOTCS XapaKTEpPHBIE CTPYKTYPHI 3aMeIeHUs
KpaeBBIX KAaeMOK cdajiepura — raJleHUTOM. Y CTaHaBIMBaeTCs I0CIE[0BATEIbHOCTh OTIOXEHHS cyIbUI0B: chaaeput-
XaIbKOIIUPUT-TAICHUT.

Puc. 2. Maccuenste bapum-nosmmemanuideckue pyost
(anmwng, 1 — cpanepum, 2 — onexnas pyoa,
3 — eanenum, 4 — oapumy)

Puc. 1. Buewmarowue cuimyumot (HuKom
CKpeuienst)

OCHOBHasl 4acTh MACCHUBHBIX PYJI HAXOIUTCS HUXKE BRICOTHOM O0TMETKH +120 M. MaccuBHbIe CapUTOBBIE PY Ib
Gemupl cymbdumamu (o 3 %), KOTOpBIE MakpOCKOIMYECKd He HaOmIofaroTcs. B cocTaBe pyx 3Toro THIla MOKET



