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BBEJIEHHE.
AKTYaJbHOCTD NPO0JIEMBI.

CkapHOBBIE MECTOPOXKICHMSI C ILIEEIUTOM - 3TO OJUH W3 IJIABHBIX I'€HETUYECKUX THUIIOB
BOJIb()PAMOBBIX MECTOPOXKJIECHHH, IHPOKO KCILTyaTHpyeMbIx B Poccun B Hacrosiiee Bpems. B
MHPOBOM SKOHOMHYECKOM OajaHce Ha JOJII0 ITHUX MECTOPOXKICHHM MPUXOAUTCS OKOIo 65%
JOOBIYM PYZbI, B TO BpeMsl Kak 3amackl cocTaBisitoT He 0oisiee 30% (Conosbes C.I'., 1997).

Ha BocToke Poccum kpyrHble MECTOPOKIEHUSI CKAPHOBOI'O THIA U3BECTHHI B IIpuMopckom
kpae (Bocrok-2, JlepmoHTOBCcKOe) M B SIKyTHM (ATBUIKH), pyZAbl KOTOPBIX, KaK U  pyJbl
OOJIBIIMHCTBA BOJB(PAMOBBIX MECTOPOXKICHHM, SBJISIOTCS KOMIJIEKCHBIMM Ha ME/b, BUCMYT,
30JI0T0 M Jp. H3JeMeHThl. Ha gomo 3KCIUTyaTHpyeMbIX CKapHOBO-IIEEIHUT-CYIb()UIHBIX
MecropoxaeHuit Boctok-2 u JlepmonToBckoe B [Ipumopckom kpae mpuxoautcst 55% oT o0bema
no6siBaeMoro Bosb(pama B Poccum, B TO Bpemsi Kak 00BbeM pa3BeJaHHBIX 3allacoB BCETO
JlaIbHEBOCTOYHOTO peruoHa cocTaBisieT ToJbKO 24% obmepoccuiickoro (Koznosckuii, 2002).

B HacTosiee Bpems pacHIMpeHHe MUHEpPalIbHO-ChIpheBON 0a3bl BoJib(pama 3a pyOekoM
IPOUCXOAUT 110 HAIPABJIECHUIO ITOMCKOB U OTPAOOTKU MECTOPOKICHUI OOBEMHBIX IO 3amacam,
HO ¢ HM3KMMH coaepxkanussmu WO;3 (0,15 — 0,20%). D10 - 00bekThl cTpaTu(OpMHOIO U
IITOKBEPKOBOTO THUIMOB, W3BecTHhie B ABcrpanuu (Kunr-Aunenn), Asctpum (Depbdentan),
@Opannuu (Cano), Cesepnom Kaskaze (Ktu-Tebepna), LlentpansHom Kazaxcrane (Kaiipaktsl,
Koxkrenkomns u ap.) 1 MHOTHX Jpyrux pernoHax mupa (JIookos u ap.,1982; Ctpaxosenko, 1999;
Byrenkos, 2000).

AKTyaTbHOCTh M3y4Y€HHS] THIIOBBIX OOBEKTOB COCTOMT B TOM, 4TO B [IpuMopwe BbICOKas
BEPOSITHOCTb OOHApy>KEHUs] HE TOJNBKO CKapHOBO-IIEEIUT-CYyIb(OUAHBIX, HO M HOBBIX
MECTOPOXKICHUN IPYTUX TEHETHYECKHX THUIOB. DTO MOXET CIIOCOOCTBOBATh KaK PaCIIUPEHUIO
MHUHEpaJIbHO-ChIpbeBOM 0azbl [IpuMopckoro kpas, Tak u JlansHeBocTouHOro perroHa Poccun B
LIEJIOM.

B mocneanue roapl mosydeHsl pe3ysbTaThl, MO3BOJSIONIME MPEANOI0KHUTh MPUCYTCTBUE B
[IpuMopckoM Kpae MECTOPOXKIACHUN IPYTHX T€HETHUECKUX M (OPMAIIMOHHBIX THUIIOB, B TOM
yucie u ctpatuopmMubIX. B 9T0# CBs3M BeTanm BOmpoc 00 OIEHKE MEPCIIEKTUB C1a00 N3yUeHHBIX
MECTOPOKICHUM HEACHOTO TeHe3Mca, Takux kak Tucosoe, CxkpbiToe, Kopnonnoe, benesckoe n
MHOTHX JPYTHX.

TpaauuMOHHO, PpErHOHAJbHOE U JIOKAJbHOE NPOTHO3HUPOBAHME OMNHMPACTCSs Ha 3HAHUE
TUIOBBIX (3TAJIOHHBIX) MECTOPOKIACHUMN: UX I'€OJIOTMYECKMX OOCTaHOBOK pa3MEILEHHs], CBA3H C
OTpENeICHHbIM NEeTPOXMMHUYECKHMM THUIIOM MarMaTHU4ecKHX TOpoA, YciaoBuid u  (opm
IPOSIBJIIEHUS] MTOCTMarMaTU4eCKUX IPOLECCOB, MPUBOJAIIUX K O0Opa30BaHUIO BOJIb(PPaMOBOIO
opyaeHeHus. HecMoTps Ha o0IIyI0 U3y4eHHOCTh CKAPHOBBIX MECTOPOXKACHUH, OCTAIOTCS C1abo
OCBELIECHHBIMH U YacTO JAUCKYCCHOHHBIMM BOIPOCHI 00 MCTOYHMKE MarMaTU4eCKHUX pacIlIaBoOB,
OPOAYLHMPYIONMX BOJLPPAMOBOE OpYAECHEHHE M HX MECT€ B 3BOJIIOLUU AKKPELHOHHO-
CKJIaq4aThlX CHUCTEM; HEJOCTaTOYHO SICHbl IPHUYMHBl BO3HUKHOBEHHS OpPYICHEHUS C
Pa3HOTHUIIHOM MUHEpanu3auued u nap. PelleHne 5TUX BONPOCOB U COBEPLICHCTBOBAHUE
TFEeHETUYECKUX TPUHIMIIOB IPOTHO3MPOBAHUSA, IIOMCKOB M OLEHKH CKapHOBO-IIEEIUTOBBIX
MECTOPOXKICHUN SIBIISIOTCSI ONPEICNAIONIMMUA B TIOCTAHOBKE I M 33734 BBITOJHEHHBIX
HUCCJIETOBAHUMN.

LleJb ¥ 321a4u Hcc/Ie/I0BAHNA.

['maBHas Lenb MCCIENOBAHUHM - CO3[aTh IO PE3yJIbTaTaM M3YyYEHHUsS ITAJOHHBIX OOBEKTOB
TFeHEPAIM30BaHHYIO0 T€HETUUECKYI0 MOJAENb pyJHO-Marmaruueckoil cucreMsl (PMC) ckapHOBoO-
HIEETUT-CYIb(MUIHBIX MECTOPOXKICHHUH.

Jlig nocTrkeHus 3TOH e NpeayCMaTpUBaJIOCh PELIEHHUE CIEAYIONINX 3a1a4:

1. VYcraHOBUTH TIJIaBHBIE PETHOHAIbHbIE M  JIOKAJIbHbIE (DAKTOPBI,  ONpPEAEISIOINe
3aKOHOMEPHOCTH  pa3MEIeHUs] KOMIUJICKCOB MarMaTu4ecKux TOpOA, MPOAYLHUPYIOIINX
BOJb(PAMOBOE OPYJECHEHUEM, a TaK K€ II03BOJIAIOLINE COBEPIIEHCTBOBATh IPHHLMUIIBI
IPOTHO3UPOBAHHUS, TIOUCKOB M OIIEHKH C1a00 M3YYEHHBIX OOBEKTOB NMPUMEHUTEIHFHO K pa3HbIM
re0JIOTHYECKUM CTPYKTypaM J[aTbHEBOCTOYHOTO PETHOHA.




2. OnpenenuTs TUI PYIONPOAYLHUPYIOIIMX MarMaTH4eCKUX pacIiulaBOB U WX MECTO pOJib B
re0JIOTUYECKON IBOJIIOLIUN aKPELIMOHHO-CKJIA4aThIX CUCTEM.

3. BbIIBUTH NPOCTPAaHCTBEHHO-BPEMEHHbBIE W T€HETHYECKHE COOTHOLICHHMSI MarMaTHUYeCKuX WU
(IIIOMTHO-METaCOMAaTUUECKUX  MPOLECCOB B PYyAHO-MAarMaTH4YecKMX y3jdax (CUcTeMax)
IPOAYIHMPYIONINX Pa3HO(POPMAIIMOHHOE BOIB(PpPaMOBOE OpyICHEHHE.

4. IlpoBecTHM KOMIUIEKC MHHEPAJIOTO-TE€OXUMUYECKUX, W METPOJOTMYECKUX, H30TOMHO- U
TEPMOOapO-re0OXMMHUYECKUX HCCIEA0BaHNM, HAIPABJIEHHBIX HA BBIICHEHHE T€HE3HCAa CKapPHOBBIX
MECTOPOXKJCHUH U YCJIOBUH TOSBICHHUS B HUX MPOAYKTUBHBIX B OTHOLIEHHH BOJb(pama
NapareHeTHYECKUX aCCOIUAINN U KOHTPOJIMPYIOMIHUX UX (PaKTOPOB;

5. Pa3paboraTh yacTHbIE (T€0JIOr0-reHEeTHYECKIE, MUHEPAJIOTO - U U30TONHO-T€OXUMHUYECKUE U
Jp.) MOJIEJIA M CO3/IaTh HA X OCHOBE OOOOIICHHYIO T€HEPATM30BAHHYIO (WJIH «UHTETPATBHYIO
no JL.H.OBuunHuMKOBY, 1988) reHeTHueckyro cxeMy-Monenb BoibppamMoHocHOM PMC,
MO3BOJIAIOILY IO YCOBEpIIEHCTBOBATh  KOMIUIEKC  TOMCKOBBIX ~ KPUTEPUEB  OLIEHKHU
C1a00oN3yYeHHBIX OOBEKTOB.

DaKTHYECKHI MATEPHAJ M METObI HCCICTOBAHUN.

B ocHOBy paboThl MOJ0XKEHBI MaTepUalibl, COOpaHHbIE aBTOpoM B miepuoA ¢ 1973 mo 2005 rr.
IpU BBIIOJHEHUM HAyYHO-HCCIENIOBAaTENbCKUX padOT 1Mo mpoekTaMm mnporpammam JIB
reonorudeckoro uaertutyra IBO PAH, rpantam PODU u /IBO PAH, Temam X0310rOBOPHBIX
paboT MO M3YYEHHUIO PYIHBIX PAHOHOB W MECTOPOXKICHHM C BOJbPPAMOBOW U OJOBSHHOM
MuHepanu3anueil. OCHOBHOE BHUMAaHHME aBTOpa ObUIO CKOHIIEHTPUPOBAHO HA H3YYCHHUHU
MarMaTU4ecKuX U METacOMaTHUYECKUX IMOpPOA, Py, a TaKKe YCIOBHHM oOpa3oBaHHsI CKapHOBO-
HIeeNUT-CyIb(PUAHBIX MecTopokaeHuil JlepmonToBckoe, Bocrok-2 ([Ipumopckuit kpait) u
Arpuiku  (SIKyTHs), KOTOpblE paccMaTpuBalOTCs B paboTe Kak JTaloHHbIe 00bekThl. Kak
JIONIOJTHUTENbHbIE TIPUBJIEKAUCH PE3YJIbTaThl, OJTYYEHHbIE HA OTHOCUTENBHO CJIa00 M3y4EHHBIX
oo0wekrax Tucosoe, CkpbiToe, Kopnonnoe, beneBckoe, ncciaenoBaBUIMXCS € LENbIO BBIICHEHUS
UX re’esuca U nepcrnekTus. /s cpaBHenus »Bomounn PMC ¢ pasHOTMIIHOM MUHEpanu3anuen
U3yYaIUCh C Pa3HOM CTENEHbIO JETATbHOCTH OJIOBSHHBIE M BOJb(pPaM-OJIOBSIHHBIC
mecropoxacHus [Ipumopss (Turpunoe, 3adsiToe, YcTh-Mukynunckoe, Pyanoe, ApceHpeBckoe,
KO6uneitnoe, Uckpa u ap.), Axytuu (Dpukarckoe, CocykyaHckoe, ANSCKUTOBOE), 3abalKalbs
(bykyxka, benyxa), Xabaposckoro kpas (Comneunoe, dectuBaibHoe) 1 MarajgaHnckoi obiactu
(MynbTun, Ceetnoe, TepkeHren) u ap.

IIpy mnoONEBBIX HCCICNOBAHUAX HAa MECTOPOKIACHHUSAX IVIABHOE BHUMAaHHWE YACIAIOCH
KapTUpoBaHUIO (a3 M (aruii MHTPY3UBHBIX TEJ M aCCOLMUPYIONINX ¢ HUIMHU METaCOMaTHYECKUX
1opoJ; (POrOBUKOB, CKAPHOB U JIp.), a TAKXKe JETaJIbHOMY MUHEPAIOTHYECKOMY KapTHPOBAHUIO
KepHa OYpOBBIX CKBaXHH M TOPHBIX BBIPAOOTOK ¢ OTOOpOM MpoO [UIsl mMeTporpapuyuecKux,
MHUHeparpauuecknux, U aHaIUTUYECKUX HcciaenoBaHui. [Ipu moaroroBke pa®OThI aBTOPOM
obuto m3yueno Ooznee 6000 numgos, 4000 anmmudpoB um 400 MOIMPOBAHHBIX IUIACTHH,
BeimosiHeHO  Oosee 500 cwmkatHeix W 500  CHEKTpaldbHBIX  KOJIMYECTBEHHBIX U
NOJYKOJIMYECTBEHHBIX aHAJIM30B IOPOA M IOPOA000pasylomux MuHepanoB, Oonee 300
PEHTT€HO-CNIEKTPATIbHBIX MUKPOAHAIN30B MOPOJO0OpasyloIMX U pPYyAHBIX MHUHEpaioB, 38
U30TOMHBIX Rb/Sr aHanu30B ais onpeneneHus BO3pacTa MHTPY3UBHBIX MOPOJ U pya, 6onee 180
ONpECIICHUN TEMIEPAaTyp KPHUCTAUIM3ALMM MHUHEPAJIOB M COJIEBOTO COCTAaBa BKIIOYCHUH B
MUHEpajaX UHTPY3UBHBIX NIOPOA U PY[; B IOPOJaX U MUHEpAJaxX BBINOIHEHO 127 onpeneneHuit
M30TOIMHOTO COCTaBa Kuciopoaa, 92 — yriepona, 11 —Bogopona u 52 - cepsl.

AHanUTHYECKHUE WCCIICIOBAHMS BBIMONHSIINCH B naboparopusx JIBI'U, UT'EM, JIBUMC,
YuuBepcurera mrara Jxopmkus, lenapramenta munepanoruu Myses [lpuponnoit Mctopun
JlonnoHa.

HayuyHasi HOBH3HA M IPAKTHYeCKAs IEHHOCTb PadoThL.

Brnepsoie B m3ydenun PMC ckapHOBO-IIEENUT-CYyIb(UAHBIX MECTOPOXKACHUN peruoHa
UCIIOJIB30BaH KOMIUIEKCHBIM IIOAXOX, OCHOBaHHBIA Ha JETAJBHBIX MHHEPAJIOTMYECKHX,
U30TOMHO- U TePMOOAPOreOXMMHUYECKIX HCCIETOBAaHUAX MarMaTHYeCKHX M METaCOMaTHYECKUX
IOPOJ, Py M COIYTCTBYIOIEH MUHEPAIU3ALIUN:




1. BblgeneHbl W OXapakTepU30BaHbl THUIOBBIE KOMIUIEKCHI MarMaTHYeCKHUX IOpOJ
aCCOLIMUPYIOIIMX €  BONb(PAMOBONM  MHHEpanu3aluei.  YCTaHOBJIEHBI  OCHOBHBIE
MUHEPAJIOTUYECKHE U NETPOXUMUYECKUE XAPAKTEPUCTUKH PYIOTCHEPUPYIOIIUX HHTPY3UBHBIX
MOPOJI; TOKA3aHO MX TOJIOKEHUE B IBOJIOIUU MAarMaTHYECKUX KOMILIEKCOB.

2. BoigBiaeHsl TUNOMOpP(HBIE OCOOEHHOCTM  METACOMAaTHYECKUX MOpoJ U pPyA,
MOpOI0OOPa3yIIUX W PYAHBIX  MHUHEpPajoB, UYTO  MO3BOJMJIO  NPUHLHUIUAIBHO
YCOBEPIICHCTBOBATh CXEMY IIOCIIEAOBATEIFHOCTH MHUHEpPAIO00pa3oBaHUs Ha BOJIB(PAMOBBIX
MECTOPOXKICHHUSIX PETUOHA U MPEJIOKUTH €€ B KaueCTBE KPUTEPHs I KOJTHMUECTBEHHOM OIEHKU
MacmTaboB BOIb(PPaMOBOI MUHEpAIH3alNU Ha C1a00 U3yUYEHHBIX 00BHEKTAX.

3. PazpabGotansl mozenu PMC »sTanoHHBIX OOBEKTOB, TMOCIYXHBIIHE OCHOBOW st
0000mIaonel TeHeTHYECKON CXEMBI-MOJIEIH JIOKATBHOH PYyJHO-MarMaTHYeCKOH CHCTEMBI
CKapHOBO-IIECETUT-CYIb(QUIAHBIX MECTOPOXKACHUNW TMPUMEHUTENbHO K JlanbHeBOCTOYHOMY
pPErUoHYy.

Peasuzanus MmarepuaJjioB U anpodanusi padoTsbl.

OCHOBHbBIE TIOJIOXKEHHUSI W pe3ysibTaThl padOThl JIOKIAAbIBAIUCH M O0OCYXJaluCh Ha
MEXIYHApOAHBIX cOBemlaHusax u cumnosuymax: «Final Meeting Intas Project 1994-1414»
(1998); «30th Intern. Geol. Congress» (1996); «15 Cummo3uym 1o reoXumMuu u30Tonosy (1998);
«Metallogeny of the Pacific Northwest: tectonics, magmatism and metallogeny of active
continental margins» (2004); Ha BCECOIO3HBIX COBEMmaHUSAX M KoH(pepeHmusx: «IV Bcecoros.
KOH(}. IO MUHEPATIOTUH, TEOXUMUH, T€HE3UCY ¥ KOMILJIEKCHOMY MCIOJIB30BaHUIO BOIb(PPAMOBBIX
mecropoxaeHuit  CCCP»  (1981);  «KomruiekcHOe  MCHOJB30BaHUE  BOJIB(GPAMOBBIX
mectopoxkaeHuit B CCCP» (1986); V u VI Bceecoro3HbIX COBELIaHUSX IO TEPMOOApOreOXMMUN
(1976; 1978); Bcepoccuiickux coBemanusx: «PymHeie Gopmamum CTPYKTYp 30HBI Iepexoja
KoHTHHeT-oKean» (1988); «Pyansie Mectopoxxkaenus [lanpHero BocToka — MuHepaliorudeckue
KpUTEpUU MpPOrHO3a, MOUCKOB U omeHku» (1991); «['eomorus, MuHepasorus U TeOXUMUS
MECTOPOXKACHHM OJIaropoAHbIX MeTauioB BocTtoka Poccun v HOBbIE TEXHOJOTHU TepepaboTKu
6maroponHoMeTanbHOro chIpbsi» (2005); «Pynorenes u meramnorenus Bocroka Asum» (2006).

Hayunble oTuersl M uWHGOpMalMOHHBIE 3allMCKU [0 MaTepuallaM HCCIEJOBaHUM ¢
PEKOMEHIALMSAMU HMX HCIOJIB30BAaHUS IPH IOMCKOBO-PAa3BEOYHBIX paboTax M OICHKE
MEPCIEKTUB PYAHBIX TEJI, PYJOTNPOSBICHUN U MECTOPOXKIACHHUN ¢ BOIb()PaMOBOH (IIEETUTOBOM )
MHUHepaln3anueil B pasHoe Bpems Obun mepenansl B III'O «IIpumreonorus», [Ipumopckuit
I'OK, TaexHy10 3KCIEIUIHUIO.

HccnenoBanus 1Mo paccMaTpUBaeMOi TeMe B pa3HOe BpeMsi ObLIM IMOJAJEpKAaHbI TPaHTaAMH
POOU (Ne 95-05-14648; Ne 96-05-64440; No 04-05-65270; Ne 01-05-96903; Ne 04-1-OH3-111),
npoektamu JIBO PAH (Ne 04-3-A-08-018; Ne 05-3-A-08-026; Ne 06-05-96084) wu
Anvunnctpanuu [Ipumopckoro kpas (Ne 12-107-2).
baarogapHocrtu.

PabGoTa BbITOJNIHEHA B 71a00paTOPUM METALIOTCHHHM PYIHBIX paidloHOB JlambHEBOCTOYHOTO
reojoruueckoro uHcrutyra JBO PAH. HccnenoBanusi aBTOpa IO TEME JAUCCEpTALUU
HAYMHAIMCh MOJ PYKOBOACTBOM K.r.-M.H. [.H.CremaHoBa, mpoJO/HKWIOCH YJI€HAMM-
koppecrionienTaMu AH CCCP E.A Paakeuu u A.J[.Il{ernoBbIM 1 3aBeAyIONMM JabopaTopuen
METAUIOTEHUN PYAHBIX paioHoB  1.r.-M.H. B.I'.I'oHeBuykoM. DOpMHUPOBAHHIO HAYYHBIX
B3[JIAJI0B aBTOpa CIIOCOOCTBOBANIM COBMeCTHasi pabora u oOmenue ¢ B.C.AHTHUNHUHBIM,
H.C.boptHukoBeiM, B.B.BnagumuposeiM, W.H.I'oBopoBbiM, C.C.3umunbiM, A.D.M30x0M,
B.I'.Caxno, A.M.CMUPHOBBIM, B.IL.YTKkuHBIM, A.M.Xanuykom, JI.LH.XeTu4nkoBEBIM,
B.I' Xomuuem, A.C.Illexoit. B cOope kamMeHHOro marepwajia B pa3HOE BpeMs OKa3bIBAIU
COJICMCTBUE KOJUIETH MPOU3BOJCTBEHHBIX opranu3auuii A.B.Anaxos, A.fl.I'aa3, A.C.I'oHoxOB,
H0.T.I'ypynes, B.I1.3em10B, C.B.KoBanenko, I1.B.KopabauHos, B.M.JIocus,
10.1M.Makcumenko, A.Il.Marionun, A.H.Haiinenos, B.H.OxoButei, .M .PocToBckuid,
A.E.IllenexoB W MHOrue Jpyrue. ABTOp BBIpOXKAET HCKPEHHIO MPU3HATEIBHOCTh |
05aroflapHOCTh CBOMM KOJUIETaM [0 HMHCTUTYTY M JAPYTHMX Hay4HO-HCCIIEI0BATEIbCKUX
noApa3IeaeHU O.B.ABueHKO, B.A.AMy3uHCKOMY, I".A.Bany#, B.B.I'on03y6o0By,




b.Jl.3anumaky, A.M.UrnareeBy, B.T.Kazauenko, II.I.KopocreneBy, A.M.Kokopuny,
H.H.Kpyky, I'.b.JIeBaiueny, I'.I".JIuxonnosy, B.A.ITaxomoBoii, JLILILmrocHuHOM,
A.B.IIpokonbeBy, = C.M.PoguonoBy, = C.H.PynueBy,  b.M.Cemensky,  A.Il.Cmenony,
b.M.Tumkuny, B.A. Tpynununon, O.B.Xy10/10)KKMHY 1 MHOTMM JAPYTUM, YbH KOHCYJIbTALIUU
MIOMOIJIM IIPYU HAaTUCaHUM PabOThl U OOCYKIECHUH TUCKYCCHOHHBIX BOIIPOCOB.
Crpykrypa n 00beM padoThl. JluccepTanysi COCTOMT U3 BBEACHMS, 3 pa3/ieioB U 3aKJIIOUYEHUS.
O6wem paboTel 421 crpanHulsl, BKIO4as 72 tabmuiel, 104 pucyHKa W CIHCKA JUTEPATYPHI U3
375 HaMMEHOBaHUM.
OCHOBHBIE 3alIMIIAEMBbIe 110J10KeHH .
1. Marmaruyeckue paciiaBbl, IPOAYLHMPOBABIINE BOJIb(PPAMOBYIO MUHEpPAIM3ALUIO, UMEIOT
KOpPOBO-MAaHTUHHYIO0 Tpupony. Ilo meTrpoxumMuueckuM UM M30TONHBIM NpHU3HAKaM OHU
oOoraieHsl KOpoBoW cocraBisitomedt Oosnee 50%. DOBodronus paciiiaBOB Ha Pas3HbIX
TUIICOMETPUUYECKHUX YPOBHAX HOBOOOPA30BAaHHOM KOPbI ONPENENseT T'€HETUYECKYIO CBS3b
OpYJEHEHUs1 C IUTyTOHHYECKUMH (opMalMsIMU HUKHEKOPOBOIO TeHe3uca (MIbMEHUTOBas
cepus). [Io cCOOTHOIIEHHIO KOPOBOM COCTaBIISIFOIIEH MarMaTU4ecKue KOMILIEKCHI JOKaJIbHBIX
PMC ckapHOBO-1I€enUT-Cyb(UAHBIX MecTopoxaeHuit PMC mpencrtaBieHsl «KOpOBBIM» S-
(panHuii 5Tan - JIGpPMOHTOBCKOE MECTOPOXKICHUE) W «IepexOoaHbiM» [-S- (mo3muuit stam -
MecTOpOKJeHUss BoCTOK-2, ATBUIKM) MNETPOXUMHUYECKUMH THUIIAMH, XapaKTepU3yIOIIUMU
pa3zHble Tepuoabl (POPMHUPOBAHUS KOHTHHEHTAIBbHON JUTOC(EpHl B peKuUME TpaHCHOPMHOM
OKPaHHBI.
2. DBoOMIOIMS MarMaTHYECKUX PACIUIaBOB B 30HE KPUCTAIUIM3AIMU TIO «KAMEPHOW» MOJAENH
o0ycaB/IMBaeT 3aKOHOMEPHOE COYETAaHHE IMOCIIEJOBATENIbHBIX MPOLECCOB (CKapHOOOpa30BaHMUs,
MIOJICBOIINTATOBOTO METacoMaTo3a, TpeH3eHU3alu M CyJbQUAN3ANUN), TNPUBOIAMNX K
(bopMHpOBaHNUIO PMC oObemHBIX 1O 3amacaM BOJIb()PAMOBBIX  MECTOPOKICHU.
[TocnenoBarenbHO KpPUCTAIIIM30BABLIMECS] MarMaTHUECKWE MOpOJbl U NPOAYLHUPYEMbIE HMU
THJIpOTepMalIbHble  (UIIOUIBI, OTPaXalOT pa3Hble TMEpUOJbl MHMHEPaJoo0pa3oBaHUS ¢
ONpEACIIEHHOM  TIeOXMMHUYECKOW crenuanu3anued. OTO BbIpaXKaeTcsi B KOJIMYECTBEHHBIX
COOTHONIEHUAX comyTcTByrommx 3meMmentoB (Cu, As, Pb, Zn, Bi, Sb, Te, Se, Ag, Au) B
METaCOMaTH4YECKMX IIOpoJax MU pyAax, 3aBuUCsS OT nerpoxumuueckoro (S wmmm [) Ttuna
PYJOTEHEPUPYIOIIUX MAarMaTUYECKUX MOPOJI U CTETIEHU «OTKphITOCTH PMC.
3. PynoHocuele  ¢urouasl  JOKanbHBIX  Boib(ppamoHocHbIXx ~PMC  HacnenoBanu
«BOCCTAHOBMTEIBHBIC» CBOWCTBA MNPOAYLMPOBABIIMX MX pPAcCIUIaBOB, a OJHOTHUIIHbBIE
METaCOMaTU4YECKHE MOpOABI MU pPyAbl Ha D3TAJOHHBIX MECTOPOXKACHHUSAX XapaKTepU3YIOTCS
OJIMHAKOBBIMM TUIOMOP(HBIMU IpPU3HAKAMU (CXOJHBIM MHHEPAIbHBIA COCTaB MPOTYKTHBHBIX
Ha Bosb(ppam accoumanuii; OMU3KUN SJIEMEHTHBIH COCTAaB COIYTCTBYIOIIEH MHHEPaIH3alHU;
IPUCYTCTBUE THUIOMOP(QHBIX MHHEPAJIOB), OTPAXKAIOLUIMMH CXOJCTBO B 3BOJIIOLUHU PACILIABOB
Pa3HbIX NETPOXUMHUUYECKUX TUIIOB B IIPOLECCE UX KPUCTAJUIU3ALINH.
4. I'ene3uc u nocneaytomas 3posonusi PMC B pexxume TpaHnchopMHOI OKpanHbI IPUBOAMIIA K
(GOpMHPOBAHMIO MarMaTHYECKHMX OYaroB Ha pPa3HbIX YPOBHAX (30Ha aHATeKCHca M 30HA
KPUCTAIN3al[M1) BEPXHEH KOpBI, KOTOPbIE MPOLYLHPOBAIM PA3HOTUIIHOE IO 3IEMEHTHOMY
COCTaBy OpyJcHeHHe. ['eHeTudeckass MOJENh TaKOW JIOKaIbHOU «BOIBbPpaMoHOCHOI» PMC
OTpaXkaeT CJIOKHOE COYETAHHE CTPYKTYPHBIX DJIEMEHTOB C MarmMaTu3MOM HMKHEKOPOBOTO
TeHe3MCa, COMPOBOXKIABLIETOCS MOJIHOICH-BOJIb(PAM-OJIOBSIHHBIM OpYICHEHHUEM.
I. BOJIb®PAMOHOCHBIE PYJTHO-MAI'MATHYECKHUE CUCTEMBI.

I.1. MecTopoxkaeHne KaKk pyJHO-MarMaTu4ecKkasi cucreMa (IPUHIUNBI BbIAeJIeHMsT).

«Pynnasg reojorus» - 3T0 HauOosiee APEBHsSS BETBb  I'€OJOIMYECKOM HAyKH, OOBEKT
U3y4YeHHUs] KOTOPOH - MECTOpOXKAEHHE MOJe3HOro uckomaemoro. OmHa M3 Hambosiee Ba)KHBIX
mpoOJIeM HCCIIEIOBAaHUS MECTOPOXKIEHUsI - mpobiieMa ero reHe3uca. HakoruieHue OO0NBIIOTO
obbema wuH(pOpMANUKU 1O JTOW mpobdreMe NpPHUBEIO K HEOOXOAMMOCTH HWCIOIB30BaHUS
«CHCTEMHOTO aHaJIM3a», MO3BOJIIOIIEIO PacCMaTPHUBATh CIIOXKHBIE MPUPOJHBIE T€OJOTHYECKUE
O00BEKTHI - MECTOPOXKICHUS KaK pyJHO-marmMarudeckue cucremsl (PMC), B KOTOPBIX 3BOIOLHUS
B3aMMOCBSI3aHHBIX, HEPA3PBIBHBIX MIPOLIECCOB NETPOreHE3HMCa U HIOTEHHOIO py1000pa30BaHus,




IPUBOJUT K KOHIIEHTPUPOBAHUIO PYAHOrO BellecTBa. PasHopanrossle mojenu takux PMC
HIMPOKO MCHOJB3YIOTCS MPU METAIUIOT€HUUECKUX UCCIEI0BAHUIX PYIHBIX PallOHOB, YTO HAIIO
CBOC OTpaXeHHE B OOJBIIOM 4Ywciie myOnukanuii  («MarMaToreHHO-pYIHbIC CUCTEMBD», 1986;
KoBanenko u ap., 1988; «PymoobpazoBanue u reHeTwmueckue Monaenu ...», 1988; «PymnHbie
dbopmarm ByJIKaHOTUTYTOHHYECKHUX MOSICOB ...», 1989).

[Tpu u3noxkeHun B paboTe XapaKTEPUCTHK MECTOPOXKACHUS B PaHTe «pyIHO-MarMaTHIecKast
CUCTEMay aBTOp MPUIEPKUBAJICS CAEAYIOLUX MPUHIUIIOB U TEPMUHOJIOTUH.

I'eostoruveckasi cucreMa - 3TO «COBOKYIHOCTh 3JIEMEHTOB C MaKCHUMaJbHOU
aJIeKBaTHOCTBIO OTpaxaromiasi 00beKkTHBHYIO peanbHOCTh» (Lllapanos, 1977). B pemenun
BOIIPOCOB METAJUIOTEHUYECKOIO IJIaHA aBTOPOM MPHUHATHI MOHATHUS «PyAHO-MarMaTH4ecKasH
WIN «MarMaTtoreHHo-pyaHas» cuctema (MBakun, 1973; Homapes, 1977; PomanoBckuii, 1979;
Cyxos, 1981; bakynun, 1991). Pynno-marmatnueckas cucrema (PMC) uin MarMaToreHHo-
pyaHasi cHCTeMa TIPEICTABIAIOT COOOH 3aKOHOMEPHO pa3BUBAIOLIYIOCS B MPOCTPAHCTBE H
BPEMEHU TE€OJIOTUYECKYI0 CHUCTEMY, HMCXOJHOM MPUYMHON pa3BUTHUA KOTOPOM SIBISETCS
MarMaTHYeCKUH  TPOIECC, OCHOBHBIM  CIEACTBHEM — (OPMHUpPOBAaHHE B  TECUYCHHE
THAPOTEPMANILHOTO Tpoliecca pPyAHBIX 3ajiexei» (MarmaroreHHO-pyJHbIE cUCTeMbl, 1986.
c.151).

[lon pynooOpa3ywmeil (JIOKaJdbHOH) CHCTEMOl aBTOPOM, B COOTBETCTBHHM C
npeacrapieausiMu B.M. CmupnoBa (1989) u yuerom nomomuenuit ['.JI.ITocmemnosa (1962),
M.U.Nuukcona (1973; 1979), I''M.Bnacosa (1979; 1981), FO.U.bakynuna (1991), npunsaro 3a
OCHOBY €€ OIIpe/IeJIeHHE KaK «COBOKYIHOCTb B3aMMOCBS3aHHBIX T'€0JIOTMYECKUX MPOIECCOB,
O00CTOSITENECTB M OOCTAaHOBOK,  OMPEAETSIONMX  yCIOBUS  (OPMUPOBAHUA  PYIHBIX
MECTOpOXKAeHHID». OCHOBHBIMHM 3JIEMEHTAMU CHCTEMBI SIBIAIOTCS: 1 - o0nacTh reHepanuu u
(bpaKIIMOHUPOBAHUS PACIUIABOB (IKCTPArMpOBaHUS PYAHBIX 3JIEMEHTOB); 2 - 00JacTh MepeHoca
PYIHOTO BEIIECTBA; 3 - 00JIaCTh KOHIIEHTPUPOBAHHUS (OTIIOKEHUS ) PYIHOTO BEIIECTBA.

Haubonee noctymHbl 15 U3y4YEeHHs IEPBBIA M TPETUN DIIEMEHTHI: TIEPBBII - XapaKTepU3yeT
MarMaTU4ecKui, a TPETHl — MOCTMarMaTHUYeCKUH (ITHEBMATOIUTO-TUAPOTEPMANIbHBIN) STalbl
dopmupoBanust PMC. [lnsg ompeneneHuss «paHTa» CHUCTEM  aBTOPOM  HCIIOJIB3YETCS
KiIaccugukanys, npemioxkenHas [.M.BnacoBesiM u ycoBepumieHcTBoBaHHas B.I'.I'oHeBuykoM
(2002), rme pyaHBIA paiioH paccMaTpUBaeTCs Kak <«JIoKalbHas reHetudeckas PMC I-panray,
pyassii y3en — II panra, mectopoxnenue — IlI-panra.

[Ipu paszpaboTke STajlOHHBIX JOKaTbHBIX PMC aBTOp mpuIepXUBAeTCs TOYKH 3PEHUS
B.A.KXapukoBa, CUMTaBIIEr0, YTO OIPEAEISAIOUIMM B MOJEISIX CKAapHOBBIX MECTOPOXKICHUMN
ABJISIETCSI MX TEHETHYeCKass CBSA3b C MarMaTH4YECKMMH IOPOJAaMH, KOTOPBIE CIYy’KaT «Kak
MCTOYHMK TEIJIa U paCTBOPOB I KOHTAKTOBO-PEAKIIMOHHOTO B3aUMOAECHCTBHSI, KAK UCTOYHHUKA
BEIIECTBA, HEOOXOOUMOro s oOpa3oBaHMsl OpyJeHEeHHUs U CcKapHOB» («CkapHOBBIC
MECTOPOXKACHUs», 1968, c. 255). Mcnonb3yeMblil aBTOpOM B MOZEINPOBAHNUH JIOKaIbHBIX PMC
KOMIUIEKCHBI TOJXOJ, BKJIIOYAIOMIUN TE€OXMMHUYECKUE, (PUINKO-XUMUYECKUE, H30TOMHbIE,
HKCIIEPUMEHTANIbHBIE U JIp. UCCIIEOBAaHUS, Ja€T BO3MOXKHOCTb OLIEHHBATh OOBEKTHI HA HOBOM
KaueCTBEHHO-KOJINYECTBEHHOM YPOBHE.

IIpu co3manum uHTerpanbHoi Monenu (mo JI.H.OBumnHuKOBY, 1988) mpumenuTensHO K
«BoJb(ppamMoHocHOI» PMC ¢ MeCTOpOXICHHSIMU CKapHOBO-IIECEIUT-CYIb(GUIHOTO THIIA, aBTOP
IPUJIEPKUBAETCS OIPENEICHHUSI «TeHeTHYeCKOH MOJeJN» WIH MOJEIH «TeKTOHOTeHa» 10
I".H.Illep6a (1970), nepapxudecku COOTBETCTBYIOIIYIO ITapaMeTpaM PyJAHOTO paioHa.

1.2. Tunu3anus BoJibQPaMOHOCHBIX PYTHO-MArMaTHYECKUX CUCTEM; COCTOSIHHE MPO00OJIeMbl
¥ BBIOOP THIOBBIX 00BEKTOB.

B npexncraBnenHoir pabore paccmarpuBarorcss PMC  JlabHEBOCTOYHOTO  pErvoHa,
SBOJIIOLMSI  KOTOPBIX B pPEXHUME TPaHCPOPMHBIX OKpauH TNPUBOAUT K (POPMUPOBAHUIO
MECTOPOKIACHUM CO CKapHOBO-ILIEEIMTOBON MHUHEpalIu3aluuel — 6obghpamonocuan pyono-
Mmazmamuueckasa cucmema. Paznpie TUnB BosbppamMoHOocHBIX PMC otpaxeHsl B paborax,
paccMaTpUBAIOUIMX  BOMNPOCHI  KJiIacCU(UKAIMM  BOJH(PPAMOBBIX  MECTOPOXACHUH  Ha
T€HETUYECKON, MUHEPATIOTHYECKONH TeOXMMHUYECKON U pyTHO(POPMAIIMOHHON OCHOBE, BOIPOCHI



3aKOHOMEPHOCTH HX pa3MELIEHUs] B CTPYKTypax 3€MHOM KOpPbl M BOIPOCHI UX CBS3H C
OTIpeNIeIEHHbIMU CTaJUsIMH OpOreHHoro mpouecca. K yucny Takux myOaukanuid OTHOCSTCA
pabotsl A.M.bri6oukuna, P.M.Koncrantunosa, b.C.Po3zoBa, B.M.KoBanenko ¢ coaBTopamu,
®.P.Anensumna, B.K. Jenmcenko, E.A.PagkeBuu, HO.I'MBanoBa, M.M.IloBunaiituc,
A d.lernoBa, 1.0.Ontoea, J.B.Pynnksucra, B.M.bopomanora, B.H.BoeBoauHa,
B.T.Ilokasnosga, M.H.TomMcoHa, I'.®.MBaHOBOM, O0.1.bakynuHa, C.I'.ConoBbeBa,
C.M.PoanonoBa 1 MHOTHX JAPYTHX UCCIEI0BATEIICH.

B paborax X.M.AOmynaesa, JIL.M.IHa6bmauna, J1.C.Kopxunckoro, B.A.XKapukoga,
JI.K.Bnacoga, N.H.I'oBopoBa, B.®.YepHoga, B.M.HUBamienko, b.1.OMenbsHEHKO,
I'.Il.3apaiickoro, B.M.Pexapckoro, E.H.I'pamenunkoro, O.B.bpsisranuna, B.b.Haymosa,
P.Il.Padanbckoro ®m MHOTHX JpYTHX HCCIeIoBaTeneld pa3padoTaHbl W PAaCCMOTPEHBI
OCHOBOIIOJIATAIOIIME BOIPOCHl 00pa30BaHMs CKApHOB NPU B3aMMOAEHCTBHMM MarMaTHYECKUX
pacIiaBoB U TUAPOTEPMAIBHBIX (DIFOMIOB C BMEMIAIOUIMMH MOPOJAMH, UX HETPOJOTHUECKAs U
«pyaHas» crenuduka, a TaKk ke (U3MKO-XUMHUYECKUE YCIOBHS OOpa30BaHMUs CKapHOB U
CJIararouIuxX X MUHEPAJIOB.

B kauecTBe STallOHHBIX - THUIIOBBIX OOBEKTOB MCCIENOBAaHUS aBTOPOM BblOpaHbl PMC
Hauboee XOpOLIO M3Y4YEHHBIX CKapHOBO-IICETHUT-CYIIb(PHIHBIX MECTOPOXKIECHUN
JlepmonToBckoro, Bocrok-2 (Ilpumopckuii kpait) u Arbuiku (Skytus, pecnyOianka CAXA).
OTU MECTOpPOXKJIEHHUSI OTHOCSTCS K OAHOMY TeHeTmueckoMy (ckapHoBomy no B.A.XKapuxosy,
1968) u pynHodopMarMoHHOMY (MONIMMETaNInYeCKu-Bolb(pamoBoMy 1o D.P.Anenbiuny,
1980) Tumam. MecropokaeHus OJIM3KH IO MHHEPATBHOMY COCTaBy, HO pPa3jMYalOTCs I10
HNETPOXUMHYECKUM OCOOEHHOCTSIM MarMaTH4eCKUX MOPOJ U KOJIMYECTBEHHOMY COOTHOUICHUIO
BOJIb(PpaMOBOI M comyTCTByOIEeld - MenHol muHepanuzamuun (W : Cu = 10:1; 1:1; 1:20
COOTBETCTBEHHO). CBeJeHMS MO TE0JIOTMH, MarMaTHYeCKUM M METACOMATUYECKUM IOpOaM,
pyZlaM, MUHEpAJOTHUH M TEHE3UCy ATHX MECTOPOXKIEHUH C pa3HON CTENEHbIO JETAIbHOCTU
npuBefieHsl B paborax [.H.CrenanoBa, B.A.Amysunckoro, [[.A.[lopodeena, B.C.MBanosa,
I0.I".MisanoBa, B.JI.WBanoBoii, B.M.Haitbopoauna, b.JI.®nepoBa ¢ coaBropamu, H.A.Ilpok,
M.I'.Py6 c¢ coaBropamu, B.C.Kynpuna u M.A.Kynpunoii, I'.b.JleBamepa, S.B.fxoBnesa,
JI.LH.XerunkoBa c¢ coaBropamu, P.III.Kpsmmckoro ¢ coasropamu, A.E.Cunaesa, H.C.I'epacumoBa
C COaBTOpaMH U Jp. B TO ke BpeMs HEAOCTATOYHO OCBEIIEHBI MHOTHE BOMPOCHI 3BOJOIMKU PMC
CO CKapHOBO-ILLIEEIUTOBON MUHEpAINU3aLMEH, B TOM YHCII€ IPUMEHUTEIBHO K pacCMaTpUBAEMbIM
B paboTe permoHaM: MX MO3UIMS B BOJb(PAMOBOPYIHBIX IHOAcCaX U  pailoHax;
IOCNIEA0BATENbHOCTE U MHTEHCUBHOCTb  IPOSIBICHMS ~ MarMaTU4ecKux U PyJOHO-
METAaCOMAaTUYECKUX IPOLECCOB; COOTHOIIEHUE HICEIUTOBOTO U COMYTCTBYIOLIETO OPYACHEHHUS B
npouecce sBomounn PMC; B3aMMOOTHOLIEHHE CKapHOBO-ILEEIMTOBOM MHUHEpaIU3aluu C
MHUHEpaJIM3aluel Jpyrux IeHeTU4eCKUX (IMMIpOTepMallbHO-IPEH3EHOBBIX) U MPOMBIIIICHHBIX
(IITOKBEPKOBBIC) THUMOB. YYHTHIBas, 4To Ha 0a3e MecTtopoxiaeHuil IIpumopckoro kpas
NEUCTBYIOT TOpPHOJOOBIBAIOIIME NPENNpPUATHs, IpelaraéMble aBTOPOM  MOJEIM  HUX
PYZ1000pa3yonmMX CUCTEM MOTYT COBEPIICHCTBOBATHCS M OBITH MCIIOJIB30BaHbI KaK 3TaJIOHHbIC
IpY TIOUCKaX, Pa3BEJKe U OLIEHKE MEPCIEKTUB Cl1a00 U3YyUEHHBIX 00bEKTOB PETHOHA.

II. TUIIOBBIE CKAPHOBO-IEEJIUT-CYJIb®UIHBIE MECTOPOXJIEHUA

BOCTOKA POCCHMN.
I1.1.1. I'eos1oro-cTpyKTYpHasi NO3UIHUA PYJAHbIX PAHOHOB.

IIo HOBBIM NpPEACTABIEHUSAM O TI'€OJOTHYECKOM CTPOCHHH M T€OJAMHAMHUYECKOW HBOJIIOLNU
peruona (Xanuyk u ap., 1995; I'ono3y6os u ap., 2006) pyaHo-marmaruyeckue cucremsl (PMC)
BOIL(PAMOBBIX ~MeCTOpOXXKIeHM BocTok-2 u  JIepMOHTOBCKOTO HMEIOT  OJMHAKOBYIO
TFE€OTEKTOHUYECKYIO IMO3UIHMI0, B COCTABE AaKKPELIMOHHO-CKIaauaTol cuctembl CHxXoT3-AnnHSA
(puc. 1-A). IIpocTpaHCTBEHHO OHHU MPUYPOUYCHBI K MOIHATHIM (TI0 T€O(DU3UIECKUM TaHHBIM)
O50KaM 3eMHOM KOpBI, pacrojiarasich B 00paMJICHUU <«JIOJNTOXXUBYIIHUX» TTyOMHHBIX Pa3lioMOB,
(GUKCHUpYEeMBIX pa3BUTHEM B HX Ipelenax OJIMCTOCTPOMOBBIX Tou (CaMapKUHCKUH U
Hananpxana-bukunckuit TeppeiiHbl), coaepk allMX TEeHETUYECKH pPa3HOPOAHBIC BKIIOUEHUS
IPEUMYIIECTBEHHO MaJICOOKEAaHMUECKOro MPOUCXOKACHUS (O(QUOIUTHI, KPEMHH, H3BECTHSAKH,



0a3anbThl) U MPOSBIECHUEM IUIyTOHHYECKOTO MarMaTH3Ma Ha pa3HbIX TUICOMETPHUYECKHUX
YPOBHSIX 3¢MHOM KOpBI (TPaBUTALIHIOHHBIE MUHUMYMBI).
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Puc. 1. Paiionsl TuoBbix PMC ckapHOBoO-1IeeINT-CY/Ib(PHIHBIX MECTOPOKACHHUIA.

A. PaiioHbl BOJIb(PaMOBBIX U 0JIOBSSHHBIX MECTOPOKICHUI HA TEKTOHNYECKOM KapTe
CuxoT3-AJIMHCKOH  aKKpeHUuOHHO-CKJIax4yaTod ob6aactu (mo A.U. Xanuyky, 2000;
YIpOILIeHa).

Pynnble paiionsl: 1 - JlepmoHTOBCKUH; 2 - BocTOKOBCKMH; 3 - XuHrano-OJoHONWCKHI;

4 - bamxanbckuit; 5 - Apmunckuii; 6 - Komcomonbsckuii; 7 - KaBaneposckuit; 8 -
ManunoBckui; 9 — beHeBCKOI.

b. SAno-Koabimckuii N03/IHe-I0PCKO-PAHHEHEOKOMOBBII KOJUIH3HOHHBIH
Metasiorennueckuii nosic (Ilapgenon JI.M. u ap., 1999; “Texkronuka I'eonmHaMuka u
MeTaJLIoreHus ...”°, 2001).

CoueTtaHue pa3HbIX MO TEHE3UCY TEPPEHHOB C IMIMPOKUM DPa3BUTHEM JAe(OpMaIlMOHHBIX
CTPYKTYp (CKJIaauaTo-4ellyiiuaTble, CIBUTOBBIE) U MPOSIBICHUE B HUX MarmaTu3Mma ¢ pa3sHbIMU
HNETPOXUMHUYECKUMH XapaKTEPUCTUKAMU B IOPCKO-MEIOBOW aKKpeUUMOHHOW mnpusme Cuxors-
ATuHS SIBISIETCSL PE3yIbTATOM B3aMMOJICHCTBUSI MOOWJIBHOM OK€aHMuYeCKoW miuThl M3aHaru u
OTHOCHTEJIBHO HEMOJIBMKHOM OKpauHbl A3UH — PeXUM TpaHC(HOpMHON OKpanHbl (XaHUyK H JIp.,
1999; Khanchuk, 2001; T'omo3y6os, 2006). Kak crmeactBue 3Toro mporecca (HaKOIUICHUE
OCaJIKOB C HUX MOCIEAYIOIIUM METaMOp(U3MOM B HMKHMX YacTSIX AKKPELIMOHHON NpU3MBI)
NPOMCXOMUT  HapallMBaHWE HOBOOOPA30BAHHOW KOHTWHEHTAIBHON KOpPHI 1O JIaTepaid
(«BeptukanbHasa akkpeuus» no C.JI.CoxomnoBy, 2002; 2003), BepTUKaNIbHAs MOIIHOCTb KOTOPOH
IPEIONIOKUATENBHO cocTaisieT 6onee 30 kM. DTO HE TPOTUBOPEUHT JAHHBIM T€OPH3NUECKUX
UCCIICIOBAaHUN U TPEACTaBIECHUSAM (CO37aBaeMble AABICHHUS U TEMIIEPATypbl) O BO3MOKHOM
BBITJIABJICHUH OOJBIINX 00HEMOB IPAHUTOUIHBIX MarM B MO/IOIIBE IEPBOHAYAIBLHOM 0CaA0YHON
yactu Kopbl (I'ono3y60B, 2006). Pacuetbl cpeHUX XUMHUECKUX COCTaBOB TeppeiiHOB CHXOTH-
AnuHs (c yueToM (parMeHTOB aKKPEIHMOHHBIX MPHU3M), COOTBETCTBYIOIIUX T'PAaHOIHOPUTAM-
rpanutaM (Bonoxun u np., 1983)  moarBepkaaercss pa3BUTHEM B MpelesiaX OJHOTUITHBIX
TEPpEHHOB  KOMIUIEKCOB ~ MarMaTM4ecKMX TMOpPOJ €  pa3HbIMM  HETPOXUMHUYECKUMU
xapakrepuctukamu (S- u I-S Tumbl), koTopele 00benuHEHb B XyHrapu-TatuOMHCKUN (MM
Cuxors-Amunckuit o B.I.Caxno u ap.. 1991; B.I'.Caxno, 2001) nmyTtoHumueckuil mosc,
XapaKTepU3yIOIUN re€0AMHAMUUECKYI0 OOCTaHOBKY TpaHC()HOPMHOM KOHTUHEHTAILHOW OKPaUHBI
(Cumanenko u ap., 1997; 2006). B pa3Butum mosica BBIOEISAIOTCS JBa JTara: BaJaH)KHUH-
roTepuBCKUi (XyHrapuiickas cepus; O.I1.M30x u ap., 1967) u rorepus-anbockuii (TaTHOMHCKAS



cepusi; «l'eomoruss CCCP...», 1969; Msanos, 1980; CrtpmxkkoBa, 1975; 1980; T'oBopos,
JleBames, 1973; Hazapenko, baxxanos, 1987).

BHeapeHne TIpaHUTOMIOB XYHTapUHUCKOM CEpUM  NPOUCXOAMIO HAa pPAaHHEM 3Tare
dopmupoBanuss CHXOT3-AJMHCKOIO OPOT€HHOI'O TMOosica B YCJIOBUSX KPyHMHOMAacIITaOHBIX
nepeMeneHni 0JI0KOB OKpanHbl A3UHU B CEBEPO-BOCTOYHOM HAIPaBJICHUU BIOJIb CUCTEMBI TaH-
Jly (Xawuyk, 1993). I'panutounsl TaTUOMHCKOW cepuu (HOPMHPOBAINUCH B  YCIOBHSIX
(GpOHTAJIBHOTO  CXaTWsl M JIEBOCTOPOHHETO  JIATEPAJIbHOTO  CKOJIBKEHUS ~ OKpPauHHO-
KOHTUHEHTAJbHBIX M TNPHUOKEAHUYECKUX OJIOKOB OTHOCHUTENbHO Apyr Apyra (YTkuH, 1978).
OTO NpeACTaBIIEHUE COTJacyercsi ¢ I'PaBUMETPUUECKMMHU JAaHHBIMU, MO KOTOPBIM HHTPY3UU
paHHEMEJIOBBIX T'paHUTOUAOB CHXOT3>-AJMHA HMEIOT Ha IIyOMHEe IUIMTo0OpasHyo (opmy,
3ayerasi CyOropu3OHTaIbHO, NMpU BepTUKaIbHON MomHocTH 1,5-4 kM (Ilerpumenckuii, 1988).
[To muenuto B.B.I'onozy6oBa (2006), ux marmaTudeckue Kamepbl, BEpOATHO, MPUYpPOUYEHBI K
MOBEPXHOCTSAM CyOrOpU30HTAIBHBIX CPHIBOB B HIDKHEH YacTH KOpPBI, YTO CIIOCOOCTBOBAJIO
(OpPMHPOBAHUIO BBICOKOTJIMHO3EMHUCTBIX PACIUIABOB S-TUIA WIBMEHUTOBOM cepuu (OIu3KME K
kou3noHHbIM 1o AWM. Xanuyky u ap., 1995). IlpumepoM mnposiBiieHHs TaKOro MarmaTh3Ma
MoxeT ObITh JlepmonTOBCckas PMC, rme oTcyTcTBHE B IUIyTOHaX KOPHEBBIX HCTOYHUKOB
MarMaTU4YecKuX paclljlaBOB IIO3BOJISIIOT paccMaTpuBaTh €€ KakK CHCTEMY OTHOCUTEIIBHO
«3aKpBITOT0» TUIIA.

TaruOuHckass cepusi INpeacTaBiIeHAa MarMaTUYeCKUMHU IMOPOAAMU HM3BECTKOBO-ILIEIOYHOIO
psna I-S-tuna (WIBMEHUTOBAsI cepusl), a PyJHO-MarMaTHMYECKHE CHUCTEMbI ACCOLMUPYIOMIUX C
HUMHU MECTOPOXACHUN CIENyeT pacCMaTpUBaTh KaK OTHOCUTEIBHO «OTKPBITBHIE» - C KOPHEBBIM
UCTOYHUKOM MarmMaTu4ecKux paciiiaBos (mpumep - Boctokosckas PMC).

Paiion MecTtopokaeHuss ATBUIKM DPACHOJOXKEH B SIKyTMM B ceBepHOM 4dacTh BocTtouHOoro
Bepxosabs (pue. 1-B). Ha cxemax TEKTOHMYECKOIO UM METAIJIOT€HUYECKOro pallOHUpOBaHMS
tepputopuu peciyomukun CAXA (SIkyTus) OoH BXOIUT B cocTaB BepxOsHCKOro ckiaayaTo-
HAJIBUTOBOT'O TOsCA U MPUYPOYEH K YYacTKy pe3koro m3ruba ckiamdareix ctpyktyp (Ilapdenos
u 1p., 2003). B MeTamnoreHn4eckoM IiaHe - 3T0 TOMIOHCKas pyAHas 30Ha B cocTaBe SIHO-
KonbIMCKOT0O NO3IHEIOPCKOr0-PaHHEHEOKOMOBOTO KOJUIM3HOHHOIO METaJLIOTEHUYECKOro Iosica
(ITapdenoB u ap., 1999). Ha nnomanu paiiona, KpoMe MeIHO-BOIL(PPAMOBOIO MECTOPOKICHUS
ATBUIKM, UW3BECTHBI MECTOPOXKIECHHUS 0JIOBA TypPMaJMH-KaCCUTEPUT-CYJIb()PUIHOrO THIA
(Cocykuanckoe, JKynTaraHoBCKoe, ODpHUKarckoe), MPOCTPAHCTBEHHO aCCOLMHPYIOIIUE CO
IITOKaMH TPAaHUTOMJOB, U PYAONPOSIBICHUS] PTYTH (KMHOBAapH), MPUYPOUYECHHBbIE K pa3pbIBHBIM
HapymeHussM. [1o COBOKYIMHOCTH NPHU3HAKOB: CTpaTUrpauueckuM paspe3aM, HX TEKTOHO-
CTPYKTYPHBIM OCOOEHHOCTSIM, (pallMalbHBIM 3JEMEHTaM OCAJOYHBIX IOPOJ, IMOJIOXKEHUIO B
pa3pesax pyJOBMEIIAIONINX BOIb()PaMOBYI0 MUHEPAIN3ALUIO U3BECTHIKOB, COYETAHUIO Pa3HBIX
[0  INETPOXMMHMYECKMM  XapaKTEpUCTHMKaM  THUIIOB  MarMaTHMY4eCKHX IIOpoJ U HX
METAJUIOTEHUYECKOW  CHelMaiu3alii, MOXXHO IPEaNojoXKUTh (OpMUpOBaHHE palioHa
MECTOPOXACHUS ATBITKHA B peKuMe TpaHC(hHOpMHOM okpanHbl CeBepo-A3HaTCKOro KpaToHa.

I1.1.2. KpaTkasi XapakTepuCcTHKA THIIOBBIX MECTOPOKICHH.
1.2.1. JIlepmonmoseckoe (W). MectopoxaeHue JIepMOHTOBCKOE HaXOAUTCS B 3aMMaJHBIX OTPOrax
Cuxot3-AnuHa B nipefenax YIUTKUHCKOHN MOA30HBI BUKMHCKON CTPYKTYpPHOW 30HBI, BXOASILEN
¢ cocraB Hananwxama-bukunckuuckoro (anamor CamMapKHHCKOTO) TeppeHa BEPXHEIOPCKO-
HIDKHEMENIOBOM aKKpEeUMOHHOW mpu3Mbl. Ero miomane ciokeHa KapOOHATHO-KPEMHHCTO-
BYJIKAHOT€HHO-TEPPUT€HHBIMU 00pa30BaHUSMHU OJMCTOCTPOMOBOM TONIIM (IO MPECTABICHUAM
A.T.Kannoyposa u 1ip., 1974 r.; M.B.Maprtsiatoka u ap., 1988 r.; A.H. @ununnosa, 1990).

Oco0eHHOCTh paiioHa - O0WINe Pa3HOOPHUEHTHUPOBAHHBIX TEKTOHWYECKUX HAPYIICHHH,
KOHTPOJIUPYIOIIMX 30HY BIIMSHUS PETMOHAJIBHOIO 3amaJHOro CTPYKTYpPHOro «umBa» CHXOT3-
AnuHsa, wMeromero Onu3mepuauoHanbHOe Tpoctupanue. C  ora paioH OrpaHUYCH
CyOIIMPOTHBIM AJTYaHCKUM Pa3jIOMOM, KOTOPBIH 1o reopusndeckuM aanHbM (IleTpumeBckuid,
1984) KOHTpPOJIUPYET BHIXOABI HHTPY3UBHBIX TN TaOOPOUIOB IOPCKO-PAHHEMEIOBOTO BO3pacTa.

B mpenenax pyaHOro mois MeCTOpOXIeHHs (pHC. 2-A) OcaJo4HbIE MOPOJAbI 00pa3yroT
CKJIa4aTbhle CTPYKTYpBl, OCJIO)KHEHHbIE MHOI'OYMCICHHBIMH CYOIIMPOTHBIMHM HAJIBUTaMU U
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cOpOCO-CABUTaMU  CEBEpO-3allalHOTO U  CEBEPO-BOCTOYHOIO HampaBieHui. CkiaayaTbie
CTPYKTYpbl HHTPYAUPOBaHbl MarMaTH4eCKMMH TOPOAAMU HECKOJIBKMX IIIyTOHHYECKUX U
BYJIKAHO-IUTyTOHUYECKUX KOMIUIEKCOB: fopckum (MHTPY3UBHBIA) - rabOpo, HHUPOKCEHUTHI,
raboOpoauopuTel U 1p.; panHemenogvim (BacuinbeBCckuii, WHTPY3UBHBIN) — OHOTHUTOBBIC
TOHAJIMTHI, TPAHOIMOPHUTHI, TPAHUTHI U JIP.; paHHe-no30HeMen08biM (KOMIUIEKC 3((y3uBOB) —
JALUTBl, AHAE3UTO-IALUTBl U Ap.; nosonemenogvim (CaMypo-BUKMHCKMN, HWHTPY3UBHBIM,
CyOMHTPY3HBHBIIT) — Ta00OPO, AUOPUTHI, TPAHUTHI U .

Pynuele Tena MecTopoxaeHus (puc. 2-A, pa3pe3) MpeaCTaBIAIOT co00il MeTacoMaTUYECKHe

TeJla, UMEIOUINE TUTACTO-, JIMH30- MM THE3A0NOJ00HYI0 (OpPMBI, JIOKAM30BAaHHBIE B MPOBECE
KPOBJIM LITOKA IPaHUTOUIOB (3anexb LleHTpanbHas) win B ero kKoHTakTe (3anexxu Hopyika,
Monoaexnas u nip.). [IporsxenHocTs pyanbix ten oT 40 1o 640 MeTpoB, Ipyu MOIIHOCTH OT 1 10
78 M. I'paHuIIBI CKAPHOBO-PYJIHBIX TeJl HEYETKHE (MHOro amodus) M 4acTo yCTaHABJIMBAIOTCS
TOJIBKO 10 JaHHBIM onpoOoBaHus. Pazmax opyaenenus no seprukainu 250-300 meTpos.
1.2.2. Bocmok-2 (W-Cu). MectopoxaeHue BocTok-2 HaxoguTcss B CEBEPHOM 4YacTH
[Ipumopckoro kpas B ApmuHckoM pyaHoM paiione (APP) IlentpambHO-CHXOT3-ANMHCKOTO
cKiagyaroro mnosica. Paiion cinoxen nopogamu CamapkuHckoro u JXypaBlieBCKOTro TeppeiHOB.
Mecrtopoxxaenue BocTok-2 pacnosnokeHo B ceBepHOM uacth CaMapKHMHCKOTO TeppeiHa Ha
HE3HAUUTEIbHOM YAAJEHUH K BOCTOKY OT LleHTpanbHOro pasiomMa B I0XKHOM OOpamJIeHUU
bucepnoro maccuBa rpanutonioB (puc. 2-b).

CamapKMHCKUH TeppeiH COCTOUT U3 MaTpHKca (YepeioBaHHe TypOUIUTOBBIX U MEJIaHKEBbIX
- OJIUCTOCTPOMOBBIX TOJIIII, MOIIHOCTHIO IEPBBIE THICSYM METPOB: IECUAHUKU, KPEMHUCTHIE
CJIaHIIbl, AaJIeBPOJIUTBI) M TEHETUYECKH pa3HOPOJHBIX U PA3HOBO3PACTHBIX BKIIIOYEHUH
IPEUMYIIECTBEHHO  MAaJ€O00KEAHUYECKOIO0  IPOUCXOXKIEHUS  (IEBOHCKUX  O(HOIUTOB,
BEPXHEMNaJIe030MCKUX 1 TPUACOBBIX KPEMHEN, U3BECTHSAKOB M 0a3aIbTOB).

KypapneBckuii TeppeliH ciaraeT 10xkHYI0 yacTb APP. D10 TeppureHHble nopoasl HUKHETO
Mena obmel momHocThio Oonmee 10000 MeTpoB, mpeactaBisione co0oil TypOUIUTOBBIN
Oacceitn (Xanuyk, 1995; T'onozy6oB, 2006) TpaHC(OPMHON KOHTHHEHTAJIBHOW OKpauHbL. B
HIKHEH (Oeppuac-BajJaH)XHMHCKOM) YacTH pa3pesa MpeodIagaroT ajJeBPOIUTHI, alleBpOapTUILTHTHI
C TOPHU3OHTAMH  DHIOOIUCTOCTPOM  (IK30THYECKHE  TJIBIOBI  W3BECTHSAKOB, MPOCIOU
BBICOKOTUTAHUCTBIX MUKPUTOB U 0a3albTOB BHYTPUIUIUTHOIO THIMA); B BepXHEW (TOTepuB-
anpOCKON) - TpeodsiaaloT TEeCUYaHUKH C MHOTOYMCICHHBIMH TOPU30HTAMHU JIBYX- U
TpEXKOMIOHEHTHOro duumra. ['panuna mexay TteppeiiHamu B mpenenax APP mpoxoaut mo
nIyOMHHBIM paznomam: LlerTpanbHo-CuxoTd-AnuHbCKOMY U TUTpHHOMY .

B noznneanbOckoe Bpemsi 0caJouyHbIE MOPOJIbI OBLIM CMSTHI B CHCTEMY CKJIAJ0K CEBEpO-
BOCTOYHOTO TPOCTHPAHHUs M TPOPBAHBI TeJaMU TPAHUTOMIOB JIaMbHUHCKOTO KOMILIEKCa
(Kpeimckuit u ap., 1998) Tarubunckoit mmytonnueckon cepun («I'eomoruss CCCP ...», 1969;
WBanoB u ap., 1980), ¢ KOTOPHIMH NMPOCTPAHCTBEHHO ACCOLMUPYET OJIOBSHHO-BOJIb(PpaMoBast
MHUHEpAIM3alKs pailoHa.

Pynueie Tena (puc. 2-b, pa3pe3) ¢ 1meeJuTOBBIM OpYyACHEHHEM JIOKATM30BaHbl HA KOHTAKTE
TPaHUTOUJIOB (TJIArMOTPAHUTHI, TPAHOTUOPUTHI, TPAHOAUOPUT-TIOPGUPbl — JlaNbHUHCKUN
KOMIUIEKC) ITOKa lleHTpanbHOrOo ¢ IJIaCTUHOM MpPaMOPHU30BAHHBIX W3BECTHSKOB U
OpPOTOBUKOBAaHHBIX TEPPUTCHHBIX MOPOJ (aJEBPOIMTHI, CIAHIBI, TECYAHUKH) OJMCTOCTPOMOBOM
tomum (CremanoB, 1977; Kynpuna, 1985; Cunaes, 1985; bBopomanos u ap., 1998; I'Bo3ues,
2000). TmaBHas 3anexb, KpyTo magaer Ha cesepo-3amay (50-88") u mpociexena mo
OPOCTHUPaHUIO (ceBepo-BocToyHOE) Oosnee ueM Ha 600 M (MomHOCTH He mpeBbimaeT 70 m).
Pa3max opynenenus mo Beptukanu 6osee 600 MeTpoB.

1.2.3. Azotaku (Cu-W). MectopoxxkaeHue ATBUIKM pPacojOKEHO B CPEJHEM TEYEHHUU PEKU
ATBUIKM - TIpaBOTO MpUTOKa peku Tommo. PaiioH u miomane mectopoxiaenus (puc. 2-B)
CJIOKEHBI 0CaJJOUYHBIMH ITOPOAAMHU BepX0siHCKOT0 KomIuiekca. [1o nanneiM JI.II.CmupHOBa 1 1ip.
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(1953 r.) KOMIUIEKC TEPPUTEHHBIX TMOpOJ (MIeCYaHWKH, aJEeBPOJIUTHI, CIIAHIBI, pPEkKe
KOHIJIOMEpaThl, U3BECTHSAKHU) UMEET NaJle030MCKUIl (BEpXHAsS MEpPMb) U ME3030MCKHI (Tpuac,
paHHsAs topa) BospacT. OcaJlouHble HOPOJBI CMSATHl B y3KHE TINyOOKHE CHUHKIMHAJIbHBIC
(OBnayaHckast U ATbUIKMHCKAs) U LIMPOKHUE nosiorue antukinHaibible (KOxxHo-HsHHMHCKYIO 1
ATBITKUHCKYIO) CKIIAJKH, KOTOPBIE B CEBEPHOI YacTH pailoHa UMEIOT CyOIIMPOTHOE, a B I0XKHOU
- cyOMepHuIuOHANBHOE MpocTHpanue. V3rub cKkiaqqaTeix CTPYKTYpP COMPOBOXKIACTCS KPYITHBIMU
MPOJOIBHBIMU M MOTIEPEYHBIMU PA3IOMAMHU C aMIUIUTYION CMEIIEHUSI OT HECKOJIbKUX COTEH JI0
nepBbIX ThICs4 MeTpoB (Dniepos u Ap., 1969; 1974; SAxosnes, 2001).

VIHTpY3UBHBIC MOPOIBI MPEACTABICHBI IITOKAMH TPAHHUTOMAOB ILIOMANBI0 10 1.5-2 KM’
(CocykuaHckui, 3anagHo-TeHKEIMHCKUN 1 DPUKArcKUil y4acTKu) U CyOIIMPOTHBIMU MOSICAMU
naek (J[>kynraraHOBCKHMiIl y4aCTOK M MECTOPOXKJIeHUE ATBUIKH) MECTPOro cOCTaBa (MpeodiaaiatoT
IPaHOAUOPUTHI, TPAHUT-MOPPUPHI, MEHEE PACHPOCTPAHEHbl AMOPUTHI, IUIATHOMOPPUPHI U
namnpodupsr; opodees, 1961). IIporsnkenHocTs naek - a0 10 kM. [To Bo3pacty (mo3aHsis ropa,
MeJ) MHTPY3UBHbIE O0pa30BaHMS COOTBETCTBYIOT MO3JHEMY 3Tally TEKTOHO-MarMaTH4eCKOIO
[IUKJIa pACCMaTPHUBAEMOT0 PETHOHA.

Pynnoe teno (puc. 2-B, pa3pe3) npencrapiser co00i mIacTOnoa00Hy0 3aJIeXkb, CIIOKEHHYIO
MPEUMYIIECTBEHHO  MHPOKCEHOBBIMU  CKapHAMH U HICENUT-CYIb(UAHBIMH  pyAaMH,
o0pa3oBaBIIMMCSI B  pe3yJbTaTe€ METACOMATHYECKOIO  3aMEUICHUs] MpaMOPU30BaHHBIX
U3BECTHSKOB, 3aJIETAlOIIUX CpEeAM OpPOrOBMKOBaHHBIX ciaHueB. OHO XapakTepuzyercs
BBIIEP)KAHHON IO MPOCTUPAHMIO MOIMHOCTBIO (3-5 M) C pe3KMMHU KOHTaKTaMH B KpOBJIE U
nonomBe. Haubosnee uHTEpecHast B T€0JIOTUYECKOM M MPOMBIIIICHHOM OTHOUICHHH YacTh Tela
nmpociiexeHa Ha 3HauuTenbHoe (6osee 400 M.) paccTosiHME TO MAJCHUIO Ha 3aMagHOM KpbUIe
AHTUKJIMHAIBHOM CKIIAJKU, TPOPBAHHOMN cepueil cyOmapauienbHbIX JAaeK TPaHUTOUAOB. Paszmax
OpYICHEHUS TI0 BEPTUKAIN OPUEHTUPOBOUYHO Oosee 250 MeTpoB.

I1.2.1. MarmaTnyeckne KOMILUIEKChI PAailOHOB THIIOBBIX MECTOPOKIEHHUI.

Kommiekcpl MarMaTHYeCKUX MOPOJ STAIOHHBIX 00BEKTOB, C KOTOPHIMU MPOCTPAHCTBEHHO H
TEHETUYECKU CBSI3bIBAIOT BOJIB(PPAMOBYI0 MHUHEPAIU3ALNI0, XapaKTEpU3YIOT pa3HbIE ATarbl
HBOJIIOIMH TPAHC(HOPMHBIX OKpAaUH U MPEACTABICHBI ABYMS ETPOXUMHUECKUMH THIIAMU: S-THII
(pannmii otarm - JlepmonToBckoe) u [-S tum (mo3aauit aTan - Boctok-2, ATbUIKN).

2.1.1. Paiion mecmoposicoenusn Jlepmonmoeckozo.

Marmartudeckre mopojibl JIEpMOHTOBCKOrO palioHa MOJpa3/iesieHbl Ha YEThIPE BO3PACTHBIX
KOMIUIEKca: | - IOpCKUil MHTPY3UBHBIH, 2 - paHHeMeNnoBol (BacunbeBckuii) MHTPY3UBHBIN, 3 -
paHHe-TT03THEMETIOBOM BYJIKaHOT€HHO-0CAZ0uHbIN, 4 - mo3aHemenoBoi (Camypo-buknHckmin)
uHTpy3uBHbIM (Hukudoposa, 1966; 'so3nes, 1984).

BonbdppamoBas muHepanuzanusi palioHa NPOCTPAHCTBEHHO W TEHETHYECKH CBs3aHa C
nopogamu BacunbeBckoro komiuiekca (XyHrapuiickas cepus). Komriuiekc mnpeacraBieH
TPaHUTOMJIaMU  MEJIOBOTO BO3pacTa, cllaraloliuMu KpymHbele MaccuBbl  (ILIMBKkuHCKMIA,
OnuMmnuiickuii U Ap.) U WTOK MecTtopoxaeHus (Jlepmonrosckuii). IlpeoGnanaror GHOTUTOBEIE,
OMOTHUT-MYCKOBHUTOBBIC TOHAIHUTHI (KpaeBas (aliiss MaCCUBOB), TPAHOAHOPUTHI M TPAHUTHI (ILITOK
MecTopokaeHus1). Ilo XuMUYEeCKOMy COCTaBy TIpaHMTOUABI KPYNHBIX MAacCHMBOB M ILTOKA
MECTOPOXKACHUS OJM3KH K CPEIHUM TUIIaM Mopo rpaHuTHo# dhopmaruu (I'Bo3aeB u ap., 1989;
Tada. 1; puc. 3), oTIMYasChb HECKOJIBKO MEHBIINMM COJEp)KaHUEM IIEJouel M KpEeMHe3eMma,
MOBBINICHHBIM - ¢GTopa U (ochopa (OCHOBHBIM KOHIIEHTPATOPOM SIBIISIOTCS OHOTHUT U
¢dropanarut) u Bonbdpama. [To manaeiM M.I.Py6 u ap. (1982) conepxanue Li,O B mopomax
koseonercs ot 0,0065 go 0,0087%, a Rb,O — ot 0,0158 mo 0,0209 mac.%. CoriacHO JaHHBIX
I'.b.JIeBameBa (1991) cpennee conepkanue Bosbhpama B rpaHuTOn1aX JIGPMOHTOBCKOTO IITOKA
paBHo 2.35 1/1, a B mopoaax IlIuBkuHckoro maccusa - oT 1.16 mo 14.4 v/t npu cpeanem 5.9 r/T.
B nenoM, moponpl KOMIUIEKCA XapaKTEpU3YIOTCS IOBBILIEHHONW TIJIMHO3EMHCTOCTBIO M Ha
HNETPOXUMHUYECKUX TMarpaMMax 3aHHUMAIOT 10JIe TPaHuTOB S-Turma (puc. 4).

VYuurteiBas HavyanbHble CTpoHIMeBble oTHomeHUS (l,s;) w m3otomuwni (Rb/Sr) Bo3pact
(IMuBkuuCckmit maccus: 0,70975; 127+4,5 man. net; mTok mectopoxkaenus: 0,70946; 124-
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Tab6anna 1.
CpenHuil XUMHYEeCKHH COCTAB PyA0reHEePUPYIOIIUX HHTPY3UBHBIX OPOJ THIIOBBIX
Boabppamonocubix PMC (I'so3nes u ap., 1989).

No .. 12) | 2(3) 3(2) 4(11) 5(3) 6(1) 7(3) 8(6) 9(2) 10(3) 11(3)
Komnonent

SiO, 61,40 | 66,43 | 68,19 | 68,11 70,54 | 72,00 | 64,25 | 67,30 | 67,71 70,05 | 68,06
TiO, 0,92 | 0,60 0,51 0,51 0,34 0,28 0,60 | 0/36 0,30 0,34 0,49
AlLO; 17,63 | 15,89 | 15,57 | 15,25 15,16 13,90 | 15,89 | 15,50 | 15,30 | 14,68 14,70
Fe,04 1,02 | 0,49 1,41 0,93 0,74 0,53 1,32 | 0,53 0,73 0,41 0,35
FeO 482 | 3,79 2,72 3,06 2,08 2,05 425 | 2,63 2,78 2,45 3,02
MnO 0,08 | 0,04 0,05 0,07 0,05 0,05 0,08 | 0,05 0,06 0,09 0,01
MgO 2,81 1,79 1,88 1,33 1,19 1,12 1,70 | 1,69 1,59 0,51 1,07
CaO 2,83 | 2,67 1,47 1,82 0,83 1,40 4,07 | 3,30 3,30 2,17 2,85
Na,O 2,83 | 2,93 3,48 3,04 3,11 3,80 3,04 | 3,34 3,62 2,89 3,65
K,O 2,83 | 3,60 3,60 3,47 4,07 4,17 3,89 | 3,12 1,55 4,48 3,30
P,O; 0,23 | 0,26 0,16 0,21 0,13 0,13 0,02 | 0,07 0,36 0,06 0,14
H,O+ - - - - - 0,12 - 0,69 0,73 - 1,23
F 0,24 - - - - - - 0,01 0,02 - -
TL.m.m. 2,23 1,34 1,02 2,07 2,12 0,58 0,80 | 0,87 1,90 1,10 2,38
Cymma 99,87 | 99,3 | 100,03 | 100,17 | 100,23 | 100,31 | 99,81 | 99,68 | 100,24 | 100,23 | 100,23
K,0/ 0,50 | 0,55 0,51 0,53 0,57 0,52 0,56 | 048 0,30 0,60 0,48
K20+NaZO

K,O+Na,O | 5,66 | 6,53 7,09 6,51 7,18 7,97 6,93 | 6,48 5,17 7,37 6,05

IIpumeuanue. 1-6 - Jlepmonrosckast PMC (1 — ToHanuT; 2 — rpaHOAMOPUT; 3 — IPAaHOJHUOPUT-
azaMmemuuT; 4 — aJaMeUIUT-TPAaHOJUOPUT, IITOK MECTOPOXKACHMS; 5 — TpPaHUT, IITOK
MECTOPOKICHHS; 6 — TPaHUT, Jaiika B IITOKe MecTopoxaeHus); 7-10 — BocrokoBckas PMC (7
— IPaHOIMOPUT LITOKA MECTOPOXKIECHUS; 8§ — TPAaHOAMOPUT-aJaMEIITUT IITOKA MECTOPOKICHMUS;
9 — muarnorpaHut IuTOKa MecTtopoxiaeHus; 10 — rpanur); 11- ArsuikuHckas PMC
(TpaHOAMOPUTHI, aJaMEIUTUTBI JAaKOBOTO KomIuiekca). [Ipm pacderax cpeaHUX COCTaBOB
ucnonp3oBaiuch Matepuansl D.I1.130xa (1965; 1967), M.I'.Py6 u ap., (1982), I'.'H.CtenanoBa
(1977), b.Jl.®neposa u ap., (1974) u aBropa. B ckoOkax ykazaHO KOJMYECTBO aHAJIN30B.

126+8 wmH. ner; kBapueBo-mneenutoBbie pynabl: 0,70888-0,70898; 122,7-122,9 wmnH. ner
cooTBeTCTBeHHO; XeTunkoB, [laxomoBa, I'Bo3aeB u ap., 1998) marmaruueckuwe pacruiaBel U
pynorenepupytomue (atounsr JlepmonToBckoiik PMC uMenu enuHbBI HMCTOYHUK, a B UX
(GbOopMHpPOBaHUH 3aMETHOE yYacTHE MPUHUMAJ CHAIIMYECKHH, KOPOBBIH Marepuajia. ITO MOTIH
OBITh KPHUCTAJUIMYECKUE CIIAHI[BI XaHKAaWCKOrO MacCHBa, OJIOKM KOTOPBIX IMPEAINONIaraloTcs 1o
JAHHBIM TeO0(U3MUECKUX UCCIICIOBAaHNUN B 3amagHoi yactu paiiona (Ilerpumesckuii, 1984) wim
0CaJI0YHbIC KOMIUIEKCHI aKKPEIMOHHON MPU3MBI, UMEIONINE T'PaHOAUOPUT-TPAHUTHBIA COCTaB
(Bosmoxun u nap., 1983). 1 e u npyrue MOryT OBITh OCHOBHBIM IOCTABIIMKOM BoOJbdpama B
pacruiaBel. B oTJenbHBIX TOPU30HTAX (DyHJAaMEHTA €r0 KOJIMYECTBO B HECKOIBKO pa3 MPEBBILIACT
KJIAPKOBBIE 3HAYCHMSI: TaThIHOBCKAs CBUTA - 3,7 T/T; pynoHOoCHas cButa - 8 r/T (JIeBames u ap.,
1971; T'oBopos, 1977).

Ha rpadukax HOpMHUPOBAHHOTO pacCHpeACIICHHs] PEIKO3EMENIbHBIX 3JIEMEHTOB (pHC. 5-A)
MOPOJIBI IITOKA MECTOPOXKACHHUS UMEIO clIa00 BHIpaKEHHBIN eBpornueBbiii MuHUMYM (JleBaiies,
1991). Ha nuarpammax K/Rb — Rb Sr-Rb/Sr rpanutonnst IIIMBKMHCKOTO MaccuMBa M INTOKA
JIepMOHTOBCKOTO MECTOPOXACHUS 3aHUMAIOT O0JIACTh COCTaBa MOPOJI, UMEIOIIUX «MAHTUHHO-
kopoByto» (III) mmu «vantuitayro» (I) mpupomy ouaro (KoBamenko u ap., 1989), rinyOuna
3aposkaeHus KoTopbix nopsaka 30 km (I'vosnes, 2006; puc. 5-B).
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2.1.2. Paiion mecmoposcoenus Bocmok-2.

Marmarnueckue mnopoasl BocrokosBckoit PMC mnpencraBieHbl paHHEMEIOBBIMU
rpanutonaMu JlanpHuHCKOTO KoMmIuiekca (TaTuOMHCKast cepusi), ¢ KOTOPBIMH MIPEIIOIaraeTcs
TeHeTHYeCKass WJIM TMapareHeThdecKkash CBs3b MPOMBIIUICHHBIX MECTOPOXKICHHH BoIb(hpama,
oJsioBa ¥ pyrux MmeramioB (Crenanos, 1977; Py6 u ap., 1982). [lopoas! komIuiekca 1o Bo3pacty
U COCTaBy pa3lensioTcs Ha ABe rpymmbl. K mepBoit - oTHeceHbl AMOPUTH (TpeobiaaaroT),
MoHIoAOpUTH JlanpHuHCKOTO MaccwBa (128 + 16 mumH. net; losy = 0,70474 Rb/Sr) m
rpaHOIUOPUTHI (TTpeobdianaroTt), Turaruorpanuthl llenTpanbroro mroka (111-112+ 4 muH. ner;
Iose = 0,70675; Rb/Sr); ko BTOpoil - OMOTHTOBBIE NOP(PUPOBHUIHBIE (IIpeobIANAIOT) U
JICHKOKpATOBBIC IpaHUTHI bucepckoro maccuBa (98 + 15 muH. ner; I, = 0,7048; Rb/Sr), mrok
KJIto4a XBOWHOTO U JIp. (TadJa. 1; ['epacumoB u ap., 1994; Xetuukos, [laxomosa, I'Bo31eB u 1p.,
1991; 1994; 1996).

[Topoab! mepBoOi TpyIIbl XapakTepusyercs NpeolrialaHueM IIardoKiIa30B Haja KalHeBbIM
MOJIEBBIM IIINATOM, IIHPOKUM PACIHPOCTPAHEHHEM TEMHOIBETHBIX MHHEpAJIOB - OHOTHUTA,
poroBoii 0OMaHKH, HHOTAA HpoKceHa. Cpenn aKIeCCOPHBIX MUHEPAIOB MPUCYTCTBYIOT anaTuT,
IIUPKOH, ILICENTUT, WIbMEHUT, a TAaKXKe - PYTWI, cheH, MOHALUT, OPTUT. s rpaHoIMOpPUTOB
mToka LleHTpanbHOTrO XapakTepHbl HanboJee BRICOKHE coaepkanus amatuta oT 48 1o 3000 r/t
(Kpeimckuit u 1p.,1998). [lo mamaeim M.I.Py6 c¢ coaBTopamu (1982), mopoasl KoMILIeKca
COJIep’KaT TOBBIIICHHbIE KOJMYECTBA XpOMa, HHUKENs, KoOalbTa, BaHaaus, a AuarpaMmax
PEIKO3EMENbHBIX 3JIEMEHTOB UMEIOT c1a00 BBIPAKEHHBIH €BPOMUEBBI MUHUMYM.

[Topoas! BTOpOIi rpyIIIIbl XapakTepu3yoTcs MpeodialaHueM KaJueBoro MojaeBoro mmnaTa HaJl
IUTaTMOKJIa30M, a W3 TEMHOIBETHBIX MMHEPAJOB MPUCYTCTBYET TOJBKO OWOTUT (porosas
oOMaHKa KpaifHe pelika B KpaeBbIX (pamusix); Habop aKIecCOPHbIX MUHEPAJIOB — TAKOH ke, KaK 1
B [IOPO/Iax IEPBOM IPYMIIbI, HO IIEETUT MAJIO XapaKTEPEH M 4acTo BCTpedaeTcs TypMaiuH. [lo
nanabiM M.IPy6 ¢ coaBtopamu (1982) B mopomax OTCYyTCTBYIOT NpHMECH KoOanbTa, a
KOHIIGHTPAIlMK 3JI€MEHTOB TPYNIBI jkeje3a - 0ojee HU3KHE, HO OTMEYAIOTCS IOBBIIICHHBIC
coaepxanus 6apust (10 645-807 r/T; Mo cpaBHEHHIO C TPAaHOIUOpUTAMH [leHTpabHOTO MITOKA -
452-515 r1/t). Ha KpUBBIX HOPMHPOBAHHOTO pACHpEAEICHUS B TOPOAAX PEIKO3EMETbHBIX
3JIEMEHTOB HAOJIIOIA€TCS XOPOIIO BRIpAKEHHBIN eBpornueBblid MuanMyM (JleBames I'.b., 1991).

[To meTpoXMMHUYECKUM XapaKTEPUCTUKAM IMOPOJBI 00X TPYHI OTHOCATCS K H3BECTKOBO-
menoyHot cepun (CremanoB, 1977; Pyo6 wm np., 1982; Jlepames, 1991; puc. 3) u Ha
nerpoxumuyecknx, K/Rb — Rb u Sr-Rb/Sr nmarpammax Touku cocTaBa 3aHUMArOT 00J1acTh
nopos rpaHuToB I-, [-S-tunos), riayOuna 3apoxkaeHust kotopbix nopsaka 20-30 kM (puc. 4; 5).
OOparraer BHUMaHue TOT (akT, 4yTO MOpoAbl JlanbHHCKOTO U BucepHOro MaccHBOB MMEIOT
Onm3kue 3HaueHus mapamerpa l,sy cooTBercTBeHHO paBHbie 0,7047 u 0,7048, uro Moxer
CBUJIETENHCTBOBATh 00 MX €AMHOM «KOPOBO-MaHTHMHOMY» MCTOYHHKE pactuiaBoB (KpbiMckuii u
ap., 1998; Xerunkos, I[laxomoBa, I'Bo3aeB u ap., 1999; I'o3aes, 2006). B To xe Bpewms,
nopobl mToka llenTpanbHoro uMeroT 3HaueHue napametpa los, paBHoe 0,70675 (I'epacumoB u
ap., 1994; Kpeimckuii u 1p., 1998; Xetunkos u ap., 1999), 6nuskoe kK 3HAYCHHUSIM, TTOTYYCHHBIM
JUTst KBapieBo-11eeTuTOBBIX Py (Iosy = 0,7078-0.70816; Bo3pact - 101-102 muH. net; Kpbimckuit
u ap., 1998; XerunkoB u ap., 1999), uto ykas3piBaeT Ha ydyacTHE B IBOJIIOLIMU PACIUIaBOB U
pynorenepupyromux ¢arouaoB  BocrokoBckoit PMC  BHYTpPHKOPOBOTO MPOMEKYTOYHOTO
MarMaTHYECKOTO Odara, MpOAyIHPYIOMET0 BOJIbPPaMOBOE OpYICHEHHE. DTO COTjacyercs ¢
pe3ynbratamMu  uccinenoBaHuid  u3oTonmHeIX  (Rb-Sr;  Sm-Nd) cucrem  rpanHuTOMIOB,
BbinoiaHeHHbIMU P.IL.KpbiMckum ¢ coaBropamu (1998):  JlanbHMHCKMII MacCUB HMEET &€ng
paBaoe +0,04, uro mo I'.A3unmiepy (Zindler, Hart, 1986) cooTBeTcTByeT pacruiaBam C
IIPOMEKYTOUHBIMU ~ IIapaMETPAMM MEXIY KOHTHHEHTAJIbHOW KOPOM M JCIUIETUPOBAHHOMN
MaHTHeH, cocrtaBisome 70-80% oObema; 3HaueHHUS  €ng I mTOKa lleHTpambHOTO
BapbUpyloT OT —3,1 10 —5,0, uTo 1o pacueram cooTBeTcTBYET 50% MaHTHIHON COCTaBIISIOIIEH.
Takast e 3aKOHOMEPHOCTb IMPOCJIEKHUBAETCA U B U30TOIMHOM COCTaBE KHCIOpPO/a FPaHUTOUIOB
pasHBIX MaccBOB: O'°O KBapa u3 GHOTHTOBBIX IPAaHHTOB J{aTHUHCKOTO MACCHBA KOJIEOIETCS
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OOparaer BHUIMaHHUE BpEeMs KPUCTAUIM3AINNA TPAHUTOUIOB «PYIAOHOCHOTO» L{eHTpansHOro
mroka. OHO HE COBMAJaeT CO BpPEMEHEM JIOKAIM3AalUU TPAHUTOUIHBIX MOPOJA KPYIHBIX,

B mpeaenax 7,9-9,5%o; bucepnoro maccuBa - 11.0-11.3%0; rpanomuoputoB lleHTpambHOTO
NpakTU4YeCcKu Oe3pyIHBIX B OTHOLICHHU Bob(pama JlanpHUHCKOTO 1 BrucepHOro MaccuBoOB, Iie

mToka - oT 12.4 1o 13.4%e.
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TO K€ BPEMsl, ITH JaHHBIE COTJIACYIOTCS C COBPEMEHHBIMU MPECTABICHUSMU O I'€0JIOTrHUYECKON

uctopun pa3BuTHs CUXOTI-ANIMHSA B pexuMe TpaHC(HOPMHOIN OKpauHbI, 8 UMEHHO, TPAaHUTOUIBI

JlanbHUHCKOTO KOMIUIEKCA CUMTAIOTCS 00pa3oBaHUSIMHU, NMPUYpPOUYCHHBIMU K CaMapKUHCKOMY

TeppeiiHy, WHTEHCHBHAsI KOJUTM3US KOTOPOrO MPOUCXOMIIAa B TOTEpUB-OAppeMCKOe, a 3aTeM

B0O300HOBMIIACH B anT-ayibockoe Bpems (Kemkun u np., 1992; Xanuyk, 1993; I'onosy6os, 2006).
2.1.3. Paiion mecmoporcoenusn AzoliKu.

Marmatuyeckue nopobl Arsuikuackoir PMC Menee u3ydensl. OHU TIPEICTaBIICHBI AaiikaMu
u cnabo SpoaUpPOBaHHBIMH IITOKAMH TPAaHUTOUIOB, KOTOopble Mo maHHBIM b.JI. @nepoa c
coasropamu (1974) umeror K/Ar Bo3pact 143-145 u 125-130 MutH. JIET COOTBETCTBEHHO, YTO
MO3BOJIAET paccMaTpUBaTh 3TU 00pa30BaHUs KaK pa3HbIE 3Tallbl pa3BUTHs peruoHa. C JaiiKoBbIM
KOMILJIEKCOM (IUOPHUTHI, TOHAIUTHI, TPAHOIMOPHUTHI) MPOCTPAHCTBEHHO ACCOLMHUPYET IICETHT-
cynbhugHas (MECTOpOXKAeHHE ATBUIKH), & CO IITOKAaMH (TPAHOAMOPHUTHI, TPAHUTHI) - TYPMaJIHH-
KaccuTepuT-cyibduaHas (MecropoxxaeHus: Jpukar, Cocykuas, JKynraran) MUHEpaJIn3alys.

[To meTpoxumuyeckum xapaktepuctukam (drnepos u ap., 1974; nanneie aBTopa TadJ. 1)
TPaHUTOMJIBI OTHOCATCS K MOPOJAaM YMEPEHHOM IIEI0YHOCTH M3BECTKOBO-ILEIOYHON CEepuH, a
TOYKH MX COCTAaBOB Ha METPOXMMHUYECKHX IUarpaMmax 3aHHMAIOT MOJIA, OJIM3KUE K MOJSM
nopoy [-S-tuma (puc. 3-4). O6paiaeT BHUMaHUE, YTO B TPAHUTOMIAX IITOKOB C OOP-OJIOBIHHOM
cnenuanuzanuent (Dpukarckuii, CocykuaHCKUi) Kanuil mpeoOiasaeT HaJA HAaTPUEM, a B JalKax
MECTOPOXKICHUSI ATBUIKH (BOJMB(GPaMOBasi CIICIHATU3AIMsI) OTMEYaeTCsl 00paTHOE OTHOUICHUE
3TUX KOMINOHEHTOB. Jlailku MecTopokIeHuss ATBUIKH MO COOTHOIIEHHIO CYMMBI IIEIOYed U
KpeMHe3eMa 0Oosiee OJIM3KM K MOpojaM pyAOBMELIAIOIIEro IITOKa MECTOpoxkaeHus BocTok-2,
YTO TIO3BOJIICT TMPEANOJIOKUTh KOPOBO-MAaHTHUHHYIO MPUPOAY MPOAYLHUPYIOLIETO HX
«cyocrparay.

2.2. Tunomop¢u3M nopoaoodpa3yruux 1 aKIecCOPHbIX MUHEPAJIOB MATMATHYECKHX

Mnopoa.

Cpenu nmopoaoo0pa3yronux 1 aKIECCOPHBIX MHHEPAIOB Haubosee HHGOPMATUBHBIE OWOTHT,
MEHEE - alaTUT, TPaHaT ¥ MarHETHT.

Buomumur marmatuyeckux —mopoa  MmToKa  JIGpMOHTOBCKOIO  MECTOPOKICHHUS U
[IIMBKMHCKOTO MaccHuBa Omu3ku 1o coctaBy. OHHU XapaKTepHU3yeTCs TOBBIIICHHON
riHo3eMucToctbio (10=25-27%) u muzkoit  (50-60%) sxenesucrocthio (CrenanoB, VBaHOB,
1978; I'o3nes, 1984; I'Bo3aeB u ap., 1989).

buotutel mroka IleHTpansHOro (MectopokaeHue BocTok-2) Ha BEpXHUX TOPHU30HTAX
UMeroT rMHO3eMUCTOCTh (10=21-24%) Onu3kyro k Ouotutam JIepMOHTOBCKOT'O MECTOPOXKICHHUS,
a Ha HWKHUX - ux coctaB (1p=19-21%) Oonee OMM30K K cOCTaBy OHOTUTOB U3 TOPOJ
JlanbHuHCKOTrO MaccuBa (puc. 6). Pacuersl TemMnepaTyp KpUcTaUIM3allMi MarMaTHUECKUX IIOPOJT
(mo Tpommwmny U ap., 1981) mokaszanu, 4To HamboJIEe BHICOKOTEMIIEPATYPHBIE - TPAHOIUOPHUTHI
Jlansauuckoro MaccuBa (or 750 10 900°C); Gnusku rpaHOAMOPHTHI L[EHTPATBHOTO MITOKA 1
KpaeBblX (ammii Buceproro MaccuBa (780-880°C); HamGonee HH3KOTEMIEpaTypHbIC -
nop(HpOBBIE FPAHUTHI LEHTPaNbHOI YacTy Brceproro maccusa (600°C u Menee).

buotutsl uHTPY3uBHBIX nopoj ArbuikuHCKo PMC umerot riuno3zemuctocts (1g=20-21 %),
OJIM3KYI0 K 3HAUEHUSM JUIsi OMOTHTOB W3 TPAHUTOUAOB ITyOOKHX TOPU30HTOB MECTOPOKICHUS
Bocrok-2 (Cremanos, 1977; Crenmanos, VBanos, 1978; I'Bo3neB, 1984). Pacuersl Temmepatyp
KPUCTAILIM3AIUN MAarMaTHYEeCKUX MOPOJI MOKA3alu HMX 3aKOHOMEPHOE CHUKCHHE B HAIIPABJICHUN
OT OTHOCUTENbHO Oonee paHHMX (a3 (Haliku MECTOpPOXKIeHUsT ¢  BOJb(paMoBOM
MUHEPAIU3ALUEN - 798-849°C) K m03aHIM (IITOKH C OJIOBSHHOI MHHEPAIU3ALUEN - 793-8250C),
MpU y3KOM JMara3oHe Bapyalvil KAJIMEBOM MIEJIOYHOCTH.

B menom, OMOTUTHI pyOT€HEPUPYIOUIUX MTOKOB OJU3KH IO COCTaBYy K OMOTHTaM MOIHOICH-
Bosb(pamMoBoil (dopmaruu (Mo AmneneliiHy u ap., 1980), a Ha guarpaMmax OIICHKH
OKHCIIUTENBHOTO COCTOsIHUS (pHC. 7A) monagaioT B noJie nepekpoitus napamerpos PMC ¢ Au-
Mo u Sn munepanuzamueit (Hanetos, 1981; Tpomwmn u ap., 1983; 'oneBuyk, 2002). Cnenyer
OTMETHUTH, YTO Ha BCEX MECTOPOXKIICHUSX COCTaB OMOTHTA U3 POTOBHUKOB KOHTAKTOBOTO OpEojia
O4YeHb OJTM30K K OnoTuTy Marmatudeckux nmopoxa (I'sozaes, 2001).
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Puc. 8. Bapuauumn copepxanus cpocchopa B 3aBUCUMOCTU OT MMUHO3IEMUCTOCTH
Marmatuveckux nopop (A) M COOTHOLWEHWE M3OTOMNHOIO COCTaBa KMcrnopoaa
COCYLeCTBYOLWMUX KBapLa U WeenuTa npoaykTMeHbIX ctaguin (B) PMC ckapHoBo-
weenuT-cynbGuaHbIX MECTOPOXASHUA.

Anamum - aKIECCOPHBIA MHHEpal, HauOoJiee XapaKTEPHBIA IS PYIOTCHEPUPYIOIINX
IITOKOB ¥ JIaeK TPAHUTOMIOB. Ero cocTaB Takoi ke, KaK M COCTaB almaTuTa U3 KBapIeBo-
HIEETUTOBBIX PYy: (GTOp-amaTut ¢ coaepkaHusiMu Gropa 1o 3,96 mac.% - Ha JIepMOHTOBCKOM
MeCTOpOXAeHUH, 10 2,72 mac.% - Ha Boctoke-2 m no 2.02 mac.% - Ha Arsuikax. Bo Bcex
amaTUTax OTMEYAlOTCsA TMOBBLIIMICHHBIE COJEpKaHUs BoJbppama. YCTAaHOBJIEHO, YTO Ha
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BoctokoBckoit PMC ero konmuecTBo 3akoHOMEpHO Bo3pactaer oT 80-90 r/tr B amarurtax w3
rpanuTonsioB 10 150-400 r/T B anatutax u3 rpeii3eHOB U KBapIIeBO-IIeeTUTOBBIX pya (Py0 u np.,
1982; Kpeimckuii u ap., 1998).

I'panamut Bonb(paMOHOCHBIX TpaHuTON0B JlepMoHTOBCKON M BocTokoBckoit PMC umerot
IPEUMYIIECTBEHHO albMaHAMHOBBIM coctaB (1o 75 u 87% anpMaHAMHOBOTO MMHAja
COOTBETCTBEHHO) HHOT/Ia C TMOBBIMIEHHBIMH KOHIEHTpauusMu mnupornoBoi (20 u 18%
MAPOIIOBOTO0 MHUHAJIa COOTBETCTBEHHO) U crieccapTuHoBOM (11 u 7% crneccapTHHOBOTO MHMHAJIA
COOTBETCTBEHHO) coctaBisomux (Py0, u ap., 1982; Jlepames, 1991). B nenom, Takoit cocras
IPaHAaTOB MOJKET CBUJETEIbLCTBOBATh O TOBBIIIEHON MAarHe3MajJbHOCTH MarMaTH4YeCKHX
pacIIaBoB M MPOAYLUPYEMbIX UMM CKapHUPYIOMIUX (DIIOMA0B Ha paHHEM [TOCTMarMaTHYeCKOM
stane popmupoBaHus BoIbGpamMoHOCHBEIX PMC.

Mazcnemum — penKuld axKLECCOPHBIM MHUHEpan B TrpaHuUTOMIax JIlepMOHTOBCKOM U
Bocrokosckoit PMC. I[lo ganusiMm M.I.Py06 c coaBropamu (1982) B Hem oTmeuarorcs
MOBBIIICHHBIE KOHIIEHTpallMu (COOTBETCTBEHHO) BaHaaus 10 1,35 u 1,30 mac.% V,0s, xpoma 10
0,42 u 0,35 mac.% Cr,0; , maraus go 1,83 u 1,55 mac.% MgO u amomunus no 1,20 u 0,95
mac.% Al,Os3, 4TO TUITMYHO JUISI MarMaTU4ecKUX Mopos - AupHepeHInaToB «OCHOBHOW» MarMbl
(Baxpymues, 1972).

I1.3. MeTtacomaTtuyeckue 00pa3oBaHusi U Py/Abl THIIOBBIX MECTOPOKACHHUIA.

MeracomaTtuyeckue TOPOJAbI U PYJbl THUIIOBBIX MECTOPOXKIACHUM XapaKTepU3YIOTCs
OJIMHAKOBBIMU TUIIOMOP(GHBIMU pU3HAKaMHU (cTaauHHOCTB-TIOCIIEA0BATENBHOCTh
MHUHEpaI000pa30BaHMs;, MUHEPAIBHBIA COCTaB TPOJYKTHBHBIX Ha BOJIb(pam accouuarmii;
JJIEMEHTHBIM  COCTaB  CONYTCTBYIOLIEM  MMHEpajau3alMy; TUIOOMOP(GU3M  MHUHEpAJOB),
OTpakaroIIMMHU 3BOJIIOLUIO PACIJIABOB B IPOLECCE HUX KpUCTalIM3auuu. MeracoMaTnyeckue
nopoasl  Bojdb(pamoBopyaHbix PMC  mpencraBieHbl  CKapHaMu, — I10JIEBOILINATOBBIMHU
METaCOMAaTUTaMH, TPEH3CHAMH C COITYTCTBYIOIIEH UM CYIb(UIHON MIUHEPATH3AIUCH.

3.1. CkapHBbI 1 0K0JIOCKAPHOBbIE MOPOABI.

CkapHbBI U3yYEHHBIX MECTOPOXKICHUN (POPMUPOBANKCH B HECKOJIBKO MEPHOAOB (CTanuil):
paHHUH, cpeaHuid 1 no3aHui. OHU Pa3IMYAOTCS MO0 MUHEPATBHOMY COCTaBY M UMEIOT Pa3HYIO
pyanyto cneruanuzanuio (I'sozaes, 1984; 2000; 2006; I'so3aeB u ap., 1989).

B pannuii nepuoo ob6paszopanuce MuHepanbHble accouuanuu 0e3pyanbix (menee 0.01%
WO;) ckapuoB. Ha wectopoxnenusx JlepmMoHTOBCKOM ©  BoOCTOK-2 OHH  CIOKEHHbBIE
NPEUMYILIECTBEHHO TIpaHaToM (rpoccylisp), BOJUIACTOHUTOM, BE3yBHAHOM M IHPOKCEHOM
(mmoricun - ¢eppocanur). B OKOJOCKapHOBBIX  IMOpPOJAX,  PA3BUBAIOLIMXCS IO
QIIOMOCWIIMKATHBIM TIOpoJaM (POrOBHKaM M I'PaHUTOMAAM), KPOME IMHPOKCEHA, BCTPEYAIOTCS
amdubon u miaaruoknaa3. CKapHbl UMEIOT MHOUIBTPAIIMOHHO-OMMETaCOMAaTHUECKy MPHUPOLY U
00pa3yIoT Kak MOHO- U IIOJMMHUHEPaIbHbIE MPOKWIKH U 30HBI (0 MEPBBIX METPOB) B MpaMopax
(30HAJIBHOCTH OTCYTCTBYET), TaK U TeJla C 30HAJBHBIM CTPOCHUEM, BO3HUKAIOIINE HA KOHTAKTE
MpPaMOpOB € AJTFIOMOCHUJIMKATHBIMU MopoaaMu. O000IEeHHass METacOMaTH4eCKas KOJIOHKA UMEET
CIIEAYIOUIMA BHJI: aTIOMOCHWIMKATHas Mopoa (TpaHUTOUA, OMOTHUTOBBIM pOroBHK); amMpuboI-
IUIarMOKJ1a30Basl OKOJIOCKapHOBAs OPOJia; MUPOKCEH-IIarnoOKIJIa30Basi OKOJIOCKAapHOBasl MOPOAaA;
IIUPOKCEHOBBINA CKapH (4acTO OTCYTCTBYET); NMUPOKCEH-TPAHATOBBIA WM IPaHAT-IMPOKCEHOBBIN
CKapH (MHOTJa ¢ BE3yBHMAHOM); I'DaHATOBBIM MM T'paHAT-BE3yBHaH-BOJUIACTOHUTOBBIA CKapH
(MUpOKCEH peloK); BOJUIACTOHUTOBBIM CKapH (YacTo ¢ HEOOJBIIMM KOJMYECTBOM TIpaHaTa U
MAPOKCEHA); 30HAa TUAPOTEPMAIbHO M3MEHEHHBIX MPaMOpPOB (HE BCEI/Ia XOPOIIO BHIPAKEHA);
Mpamop.

Ha wmecropokaeHnn ATBUIKM «paHHHUE» CKapHbl 0ojiee HU3KOTEeMIEepaTypHBIX (aruii
(MUPOKCEH-TPaHATOBOM M MPEUMYILIECTBEHHO  MHPOKCEH-3MUA0TOBOH).  OOoOIeHHas
METacoMaTH4ecKas KOJIOHKA CIIEYIoLIas: alloOMOCHIMKaTHAs mopoJa (IpaHUTOU]], OMOTHUTOBBIN
pOroBUK); amM(puOOI-IIIarMOKIAa30Basi OKOJOCKAapHOBAasl IOPOJAA; MUPOKCEH-TUIArHOKIa30Bast
OKOJIOCKapHOBAas 1MOpoja (4acTo OTCYTCTBYET); AMMUI0TOBBIN, MHPOKCEH-MUA0TOBBIN (MHOTAA C
IpaHaTOM) CKapH; IHPOKCEHOBBIM CKapH (YacTo OTCYTCTBYET); 30HAa TUAPOTEPMAIbHO
W3MEHEHHBIX MPaMOPOB (He BCEra XOPOIIo BeIpaKeHa); MpaMop.
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B memom 95TM MeTacOMaTHYECKHE KOJOHKHM OTPAXKAIOT SHAOTCHHYIO 30HAJIBHOCTH
MUHEPATBHBIX aCCOIUAINI CKAPHOB OTHOCUTENIbHO HHTPY3UBHOTO KOHTAKTA WUJIH IPECHUPYIOIIHX
(pynonoasoasmux) cTpykryp. Ilo Bpemenu ¢opmupoBaHMsl «paHHHE» CKapHbI COJMKEHBI C
o0pa3oBaHHEM POTOBUKOB.

CkapHbI cpeonezo nepuooa repecekaroT 30HbI «PaHHUX» CKApHOB W MMEIOT 0oJiee MPOCTOM
MUHEpaIbHBIA cocTaB. Ha Bcex pacCMOTPEHHBIX MECTOPOXKICHHSIX B HHX Mpeobiaaaer
NUPOKCEH — IeICHOEePTUT; peke BeTpedaercs: rpaHat. CTpOeHHE OKOJIOCKAPHOBBIX MOPO/I, TAKOE
e, KaKk U B MpeAbLIylIeM ciiydae. B 1enoM, MetacoMaTH4ecKre KOJOHKH MMEIOT CIIeAYIOIINN
BUJ: - TPaHHT, TPAHOAHOPUT, POTOBHK; - aM(pHUOOII-TUIarHOKIa30Basi OKOJOCKapHOBAs MOPOAa
(4acTo OTCYTCTBYET); - MHUPOKCEH-IJIArMOKIa30Basi OKOJIOCKApHOBas MOpOJa; - MHPOKCEH-
IpaHaTOBBIM CKapH (MHOTAA OTCYTCTBYET); - MUPOKCEHOBBIM CKapH (PeAKO € TpaHaToM WU
SMUAOTOM, (GIIOOPUTOM); - BOJUIACTOHUTOBBIN CKapH (YacTo ¢ HEOONBIIUM KOJIWYECTBOM
rpaHata M MHUPOKCEHA; 30Ha OTCYTCTBYET B CKapHaX MECTOPOXIEHUH ATBUIKH); - 30HA
TUAPOTEPMAIIBEHO H3MEHEHHBIX MPAaMOPOB (HE BCET/Ia XOPOIIO BBIPAXKEHA); - MPaMop.

OCOOCHHOCTh ATHX CKapHOB - OJNM30CTh MO BpeMEHH (HOPMHUPOBAHHS K PyIHOMY 3TaIy
MUHEpaTU3allii, Ha 9TO YKa3bIBaeT MX MOBHIIIEHHAs BolibppamonocHocTh (Oonee 0.15% WOs3)
U TTOCTOSIHHYIO BKPAIUICHHOCTH CYJb()UIHBIX MHHEPAJIOB (TMUPPOTHH, XAJIBKOIIUPUT B CyMME JI0
10-15%; apceHomuput - penok); uHorma Bcrpedaercs ¢umooput. leenur-cynbhuaHas
(comyTcTByIOIAsl) MHUHEpanu3alus HaOM01aeTcsd MPEUMYIIECTBEHHO B THE3JaX KBapIeBOTO
coctaBa, nepudepuss KOTOPBHIX YaCTO CIOXKEHAa MEIKUMH HAHMOMOP(HBIMH KpUCTAIIaMU
refgeHOepruTa 6ojee MO3aHEN TeHEepally, WHOTAAa B CPOCTKaxX C IUIaruokia3zoMm (aHaesvH). B
HEHTPaJIbHBIX YacTSIX THE3J KpoMe MUPOKCeHa HaOIIOAArOTCs BKIIOYEHHUS MeNKux (10 1Mm)
UIMNOMOP(HBIX KPHUCTAUIOB IIEEeNUTa, amatuta W Ccyiab(puaoB; B oOOpamMIIeHMH THeE3T -
cynb(duIHbIE MUHEpabl BBHIMOTHIIOT HMHTEPCTULIMUA 3€PEH WM IO CHAalHOCTH 3aMEeIaloT
nupokceH (ampuboI1 - 00bIYEeH, HO UMEET MOJYMHEHHOE PACTIPOCTPAHCHHE).

CkapHbI no30He20 nepuoda — Majno pacupocTpaHeHbl U HaOIOAaNUCh Ha JIepMOHTOBCKOM
MECTOPOXKJCHUN (30HBI, CEKYyIIHME CKapHOBO-IICCIUT-CYIb(QUIHBIC PYJIbl) U PYIONPOSBICHUN
TucoBoMm (30HBI Cpe MPaMOpPOB, KOHTAKTHPYIOIIMX C rpaHuTomMaamu bucepHoro maccusa -
Bocrokosckas PMC). OHu cnaratoT 30HbI MOUIHOCTBIO 10 1 MeTpa MpeuMyIIECTBEHHO paHat
(anmpanut 1o 80%) — nupokceHoBoro (reaeHoeprut, 10 5%) coctaBa; kKapOoOHAT U CyIb(UIBI B
CyMMe COCTaBIISIIOT OT 5 110 15%. OcOOEHHOCTh CKapHOB - COMMYTCTBYIOIIAs MOTUMETAITHYECKas
(mupur, chanepuT, XadIbKOMUPHUT U TAJICHUT) MUHEPATA3AITHSI.

3.2. [losieBomImaToBbIE METACOMATHUTHI.

[lo maHHBIM aBTOpa, MOJEBOILIMATOBBIE METACOMATHTHI 3aHUMAIOT B CXE€Max CTaJUHHOCTH
MHUHEpaIo00pa30BaHUs  HM3YYCHHBIX  BOJb(PAMOBBIX  MECTOPOXKICHHH  IPOMENKYTOUHOE
MOJIO’KEHUE MeXay (OPMUPOBAHMEM «CPEIHUX» CKAPHOB M TPEH3EHOB, UYTO COOTBETCTBYET
Ha4yaJbHOMY IEpUONy cTaauMu KuciaotHoro BbiuenaunBanus no JI.C.Kopxunckomy (1969).
Haubonee mmpoko oHM pacrnpocTpaHeHbl Ha JIEPMOHTOBCKOM MECTOpPOKICHUH, MEHEe — Ha
MeCTOpOKIeHUAX BocTok-2 m Arbuiku. X 0COOEHHOCTh — MPOCTPAHCTBEHHAs M BpPEMEHHas
COBMEIIEHHOCTh C TPEH3eHaMH, AaCCONMHUPYIONIUMU C KBapI-IIEEIUTOBOH U CyIb()HIHON
MUHEpaIU3aLHeH.

Ha JlepMOHTOBCKOM MECTOPOXJACHUU 30HBI IOJIEBOIINATOBBIX IOPOJ PAa3BUBAIOTCA IO
KOHTAaKTy TPAaHUTOB C IHPOKCEHOBBHIMH CKapHaMu, 3aMemias u Te u Japyrue. OCHOBHBIE
MUHEpAaJbl: IUIArMOKIJIa3, amaTuT, MIeeNHuT, CcyiabQuabl (MUPPOTUH, XaJIbKOIHMPUT); pPEXe
BCTPEUAIOTCS KBapll, CIIOAbI (OMOTUT, MYCKOBHT), am(uOOJ, SMUAOT, OPTOKIa3 U Jp.
OO0pamaer Ha ce0si BHUMaHUE TEKCTYPHBIH PHUCYHOK TIOPOJ: OH TaKOW e, Kak M y ciaabo
U3MEHEHHBIX IPAaHUTOB, HO C THe34aMH (10 1,5 cM) meennTa HEpaBHOMEPHO paclpeieIeHHbIMU
mo macce mopoisl. 3nech comepkanne WO; He mpesbimaer 1-5%. lleHTpanbHble YacTH 30H
MIOJICBOIINATOBBIX METAaCOMATUTOB XapaKTEPU3YIOTCS «yparaHHbIMU» coxaepkaHusiMu  WOs3
Oosee 10-15%.  B3auMMOOTHOLIEHHsS ~ MHUHEPAJIIOB  YKa3blBAIOT  HA  CJEAYIOLIYIO
MOCIIEOBATEIHHOCTh WX KPUCTAJUTM3AIMK: amaTHT — riaruokia3 (mo Ne 80-91) — meenut —
cynbpuab! (C KBapieMm, MyCKOBHTOM, PEKE XJTOPUTOM).
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B cTpoeHMm MeracoMaTHTOB WHOTAA HAOJIOMAIOTCS SJEMEHTHl MHHEPaIOTHYECKOM
30HATBHOCTU. THUIIOBBIE pa3pe3bl MMOKA3bIBAIOT, YTO HAa (PIaHrax MECTOPOXKACHUSA PYIHBIC
3aJIeKH C TIOJIEBOIITIATOBBIMU TTOPOJIaMU UMEIOT OTHOCHUTENBHO TPOCTOE, a B HEHTPAILHOW —
Oonee crnoxkHoe ctpoeHue. [1o MUHEpaTbHOMY COCTaBY BBIJICICHBI 30HBL: |- TutaruokiazoBas (Ne
25-38); 2- meenut-maruokiazoas (Ne 49-59; c¢ amarutrom); 3- cCyabQuIHO-TUIATHOKIIA3-
nieenuToBast; 4- cynbhuaHo-ampudoaoBas. YeTKMX KOHTAKTOB MKy 30HAMHU He HaOI0AaeTcs,
a WX MHHEPAJOTHYECKUH COCTaB YACTO 3aBUCHUT OT COCTaBa IOPOJ, IO KOTOPHIM OHHU
pa3BuBaoTcs (1-3 - 30HBI 110 rpaHUTOUAAM; 4 — IO MUPOKCEHOBLIM CKapHaM).

Heckonpko mHOE CTpOCHHE MMEET TEJIO MOJIEBOIINMATOBBIX METACOMATHUTOB B IEHTPAIHLHOU
YacTH MECTOPOXKIEHUsS. 31ech HaOMIOJAIOTCS CIEAyIolhe 30HBI: -  IIIeeIuT-anaTHT-
TUTATHOKIIA30Bast; 2- CyIb(QHUIHO-TUIATHOKIIA3-IIICeTUT-ONOTHTOBAsT (OMOTHTOBBIC TPE3eHBI); 3-
cynsugHo-ampubonoBas; 4 - cyiabpuaHO-amPpuOOI-KBapieBas; S5- CyIb(hUIHO-KBApIEBas.
[lepBass m BTOpast 30HBI Pa3BUBAIOTCS MO TPAHUTOWIAM; TPEThsS, YETBEpTass M TsATast — IO
MUPOKCEHOBBIM CKapHaM.

OOpamaer BHUMaHHWE OJMHAKOBBIH MHHEPAJIBHBI COCTaB 30H C IIEEIUTOM, alaTHTOM M
IUTAaTMOKIJIA30M; pa3iuuue - TOJbKO B  KOJMYECTBEHHOM COOTHOIICHHWU 3THX MHUHEPAJOB: B
[EHTPAJIBHBIX YacTSIX MECTOPOXKICHHS ~ 30HBI TIOJIEBOIINATOBBIX METAaCOMAaTHTOB Ooiee
oOoramieHpl amnaTUTOM. OJTO y4YacTKH, THe3[da A0 7 MM MPaKTHUYECKH MOHOMHHEPATbHOTO
COCTaBa; IIEENUT - KCEHOMOP(HBIE BKPAIICHHUKA W COBMECTHO C CYJIb(HIAMH BBITIOIHSIET
UHTEPCTUIIUN UTUOMOP(PHBIX KPUCTAIIOB afaTUTa; KOJUYECTBO CYyIb(PHUIOB PEIKO MPEBHIIIAET
5%, a conepxanusg WOs - He 6omnee 1-2%. Iloxoxee cTpoeHHE UMEIOT 30HBI MOJEBOIINTATOBBIX
METAaCOMaTUTOB Ha  MECTOPOXKIACHHMH BoCTOk-2  (PHIOKOHTAaKT TPaHUTOMJIOB  IITOKA
Hentpansuoro, 560 ropu3oHT). 3/1eCh TPEH3CHU3UPOBAHHBIC TPAHUTOUIBI IITOKA CMEHSIOTCS
30HOM MIIarnokKia3-anaTuToBoro (10 50% amatuTa), najnee - MeeNuT-anaTuT-IUIarioKJIa30BOTroO U
KBapl-lieeauToBoro (6orarsie pynbl g0 40% wmeenura) cocraBa. lloneBommaToBbie
METAaCOMAaTUThI MHOT/IA PACCEKAIOTCS 30HaMHU (KOHTAKT TEKTOHHUYECKU) OMOTUTOBBIX TPEH3EHOB
C THE3/IaMH CIUIONIHBIX CYJIb()HUIHBIX Y.

Ha mectopoxaeHnn ATbUIKH TOJEBOIINATOBbIE METACOMAaTUThI aBTOPOM HE BCTPEUEHBI, HO,
CyJsl TIO IPUCYTCTBHIO B Py/1aX JIOKAJIBHBIX YUYACTKOB CEPULIUT-MYCKOBHUT-IIIEEIUTOBOIO COCTABA,
Y IPOCTPAHCTBEHHO COMPSHKEHHBIX ¢ HUMHU 0oJiee MO3AHUX acCOLMalUi OMOTUTOBBIX I'PEH3eHOB
(c anbOUTOM, OJIMIOKIIA30M) UX HAIWYHE BO3MOXKHO Ha TIIyOOKHMX TOPU30HTAX MECTOPOXKACHUS B
30HE PHJIOKOHTAKTa HE BCKPBHITOTO 3pO3UeH IITOKA TPAHUTOUIOB.

3.3. I'peiizeHsbl.

I'peitzeHpl MMPOKO PACHpPOCTPAHEHBI HA BCEX HU3YUYECHHBIX MECTOPOXKACHUAX. B  HHX
cocpenoroueHo Oonee 30% 3amacoB Boib(ppaMa, a pyasl XapaKTEPU3YIOTCSI BHICOKUMH (YacTo
6onee 2 %) xonueHntpauusMu WOs. OCHOBHBIMH MUHEpajaMH T'PEH3EHOB SIBISIIOTCS KBapil,
CJIIOJIBI, aNaTHUT, HICETUT U CyIb(UIbI; B HEOOIBIIOM KOJIMYECTBE MPUCYTCTBYIOT IIArMOKIIA3,
KaJMIIIAT, XJOPUT, ceH, TypmanuH, (Gaooput, cynbduasl u ap. Ilo yciaoBusiM 3aneranus,
BEIIECTBEHHOMY COCTaBY U PYJOHOCHOCTH BBIACIISIOTCS JBE TPYIIBI Tpeii3eHoB: 1 — rpeii3eHsbl
KOHTaKTOBOW 30HBI MarMaTu4yecux MopoJl (pacIpoCTpaHEHBI MO BCEH IIIOUIaAN PYIHOrO MOJIs);
2 — OKOJIOXKUJIbHBIEC TPEN3EHBI (JIOKATIbHOE PACTIPOCTPAHECHHUE).

K nepeoit cpynne otnocsTCs rpeii3eHU3MPOBAHHBIE TOPO/IbI TPAHUTONIOB (IUTOKH U JalKu
MECTOPOXKJCHUN) M MPHUMBIKAIOIIUX K HUM OMOTHTOBBIX pOroBUKOB. OHM NpPUYpOUYEHBI K
TEKTOHMYECKUM CTPYKTypaMm (pa3jioMbl, 30HbI MOBBIIIEHHOW TPEIIMHOBATOCTH). B HEKOTOphIX
npobax moMoOHBIX TpeizeHoB conepkanuss WO; mnpeBbimaioT 40 r/T U 4yacTo HaOIIOJAIOTCS
KBaplEeBbIe MPOKUIKHU, HE COJIEPIKAIIUE MPOMBIIUIEHHBIX KOHIICHTPAIUIl 1IeenTa.

Ko eémopoit zpynne (0oxonoXuibHBbIE T'PEH3EHBI) OTHECEHBI METACOMATUYECKHUE IOPO/IbI,
BJIOJIb KBApUEBBIX KWJI C IIEEIUTOBOM MHUHepanu3amuen. [lo coctaBy citon B ATOH Tpyrmme
MOYKHO BBIJICIUTH TPU THIIA TPEI3EHOB: | - MyCKOBUTOBBIE, 2 — OUOTUTOBBIE, 3 - (DIIOTOMTUTOBBKIE.
CornacHo HaONIOaeMbIM B3aUMOOTHOIICHUSM TPEW3EHOB C JPYIMMH METacOMAaTHYECKUMU
nopojamMu, OHM (POPMHUPYIOTCSI TIOCIIE TOJIEBOIITIATOBBIX METACOMATUTOB, C KOTOPBIMH YacTO
MIPOCTPAHCTBEHHO COBMEUICHBI.
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MycKoBHTOBbIE TIpeli3eHbl  paclpoOCTpaHEHbl Haubolee IMUPOKO W CIIAraroT
METaCOMAaTUYECKUE 30HBl BJAOJb KBapLEBO-LIEETUTOBBIX MPOXKUIKOB, JIOKAJIN30BaHHbIX
IPEUMYIIECTBEHHO B AaNUKaJIbHOW YacTH LITOKOB TPaHUTOMIOB. Pexe BcTpeuaroTcs
KpPYTOIIaJaroII1e (60—750) 30HBI TPEH3EHOB C KBapIlI-IIEeNTUTOBOM MHUHepanu3zanuen (mo 1 )
Cpellld pPOTOBUKOB WJIM CKapHOB. Bbinenensl cieayromue Qauuu rpei3eHoB (OT IEHTpa K
nepudepun): KBapl-MyCKOBUTOBasl, KBapll-aIbOMT-MyCKOBUTOBas, KBaplL-aJbOUT-MYCKOBHUT-
xyopuToBas. Bo Bcex (anusx mpuUCyTCTBYET IIEEIUT, MAaKCUMAIbHbIE KOHIIEHTPAIIMA KOTOPOTO
COCPEIOTOUEHBl B KBapI-MyCKOBUTOBOM M KBapL-aJbOMT-MYCKOBUTOBOW (arusax. YeTkux
rpaHul Mexay damusmMu He HaOmomaerca. Ha JIepMOHTOBCKOM MECTOPOXIEHHH B 3THX
rpeii3eHax CKOHLEHTPUPOBAHO MaKCUMaJIbHOE KOJIMUYECTBO IIEEINUTA U APCEHONUPUTA.

BuotuToBbIe rpeiizeHsbl, 10 CPaBHEHHIO C MYCKOBUTOBBIMU, MEHEE pacnpocTpaHeHbl. Ha
BCEX M3YyUEHHBIX MECTOPOXKICHHUSIX OHU HAOIIONANNUCh BAOIb KBapI-allaTUTOBBIX, KBAPI[-AIIaTHT-
HIEETUTOBBIX M KBaplL-alaTUT-MYCKOBUTOBBIX  INPOXKWJIKOB,  JIOKAIW30BAHHBIX  Cpenu
«BOJIb()PAMOHOCHBIX» TPAHUTOMUJOB MIIM ACCOLMHUPYIOIUX C HUMU OMOTUTOBBIX POTOBUKOB.

Ha wmecropoxxnernn BocTok-2 ofHa W3 30H OMOTHUTOBBIX T'PEH3EHOB NMPUMBIKAET K 30HE
IOJIEBOLINATOBBIX METACOMATHUTOB, MMEIOIIMX OOJUK MErMaTHTOB; pPEXe BCTPEUAIOTCS 30HBI
Ipeii3eHOB 10 OMOTHUTOBBEIM POTOBHKAaM M MHPOKCEHOBBIM (?) ckapHaM ((amnu ¢ OMOTUTOM H
am¢uoonom). MuHepaabHbIIl COCTaB TI'peH3eHOB BBIPbUPYET B IIMPOKOM JHAla3oHe M BO
MHOTOM 3aBHCHUT OT COCTaBa IOPOJ, IO KOTOPHIM OHU C(HOPMHPOBAIUCH: MpeodiagaeT OHOTHT
(1o 85%); MOCTOSIHHO MPHUCYTCTBYIOT IU1arnokias (1o 20%, npeodaataoT albOUT U OJIUTOKIA3),
kBapi (mo 40%), anatut (mo 10%), meemur (mo 45%), xmoput (nenunuH, A0 40%); penko
BCTPEYAI0TCs — CEH, CareHUT, CTUIILITHOMEIIAH, CEPULIUT, TYPMaJIUH, MyCKOBUT, KapOOHaT.

@dJ10ronuTOBBIE Ipeli3eHbl BCTPEUEHbI TOJBKO Ha JIEPMOHTOBCKOM MECTOPOXKIECHUH, THE
OHHU Pa3BUBAIOTCS IO 30HAM MHPOKCEHOBBIX CKapHOB JMOINCHIOBOrO cocTaBa. [lopojabl MMeT
TEMHO-3€JIEHbI (10 YEepHOro) IBET U CIIOXKEHbI ¢noronutom (ot 10 mo 60 %, wacto
XJIOpUTU3UPOBaH), apceHonuputoM (20-30, B rHe3nax 1o 75%), chaneputom (3-5, B rHe31aX 10
20%), meenutoMm (1o 15%), xBapuem (5-65%), anatutoM (10 5%); IPUCYTCTBYIOT — NUPPOTHH,
chaneput, XambKOMUpPUT, c(heH, MycKoBUT, amdubon, TypMmMaauH; pexe HAOIIOTAIOTCS
penukToBble OnoTuT W maruokias (mo 10 u 20% cooTBeTcTBEHHO). (DIOTOMUT BHIMOTHSIET
IOPOMEXKYTKH MEXAy HAMOMOP(HBIMM KpUCTAJUIAMU  apCEHONMpHUTAa U LIeenuTa, o0pasys
yelryiyarele arperaTsl ¢ pazMepoM IutacTuHok ot 0,1 o 1,2 Mm.

[TocnenoBaTenbHOCTh KPUCTAIUIN3ALMI MUHEPAJIOB U MX B3aUMOOTHOILIEHUS BO BCEX THIAaX
Ipei3eHOB OJMHAKOBBIC: IUIATMOKJIA3 M amaTUT — MIEeIUT W CIIOAbl — KBapll, XJIOPUT H
CyJIbQUIBI.

ComocTaBnsisi  MOJMY4YEHHbIE  MaTepuUaibl C  TEOPETUUYECKUMH  pa3paboTKaMH |
skcriepuMeTanbHbiMA  AaHHBIME  (Kopxkunckmit, 1982; Xapuxos, 1982; 3apaiickuii, 1989)
MOKHO TPUHTH K BBIBOJAM, YTO CTAaJUU KHUCJIOTHOTO BBIIIEIAYUBAHHUS COOTBETCTBYIOT (aluu
MYCKOBUTOBBIX TI'PEH3EHOB M KBaplEBO-IIECEIUTOBBIX PyJd, a OMOTUTOBBIE U (DIOrOINMTOBBIE
TPEN3EHBI — CIEAYET OTHOCUTD K MO3JHELIEIOYHON CTaauu.

3.4. Cyabduanbie pyabl.

Ha Bcex THNOBBIX MECTOPOXAEHUSX pasHble MHHEpaJIbHBbIC THUIBI CYIb(QUIHBIX PYA
aCCOLMMPYIOT C Pa3HbIMU METACOMATUYECKMMHU MOPOJAMHU U PA3IUYAIOTCS MO N€OXUMHUYECKON
cneuuanuzanuu. Cpeau cyiabQUIHBIX Py BbIIEICHB MUHEPAJIbHBIC THUIIBI: apCEHOMHPUTOBBIMH,
NUPPOTHH-XAJIBKONUPUTOBBIE M MUPUT-CHAIEPUT-TATCHUTOBBIM  (IMOJMMETAIIINYECKUIT).
BonbIIMHCTBO apCeHONMUPHUTOBBIX PYI IPOCTPAHCTBEHHO COBMEIIECHO € (haIlsIMA MYCKOBHUTOBBIX
U MeHee - OHMOTUTOBBIX TIpel3eHOB. I[IMPPOTHH-XaNbKONUPUTOBBIE PYAbl XapaKTEpHBI [UIs
HICCIUTCOMCPKAIUX  TI'eICHOEPTUTOBBIX  CKapHOB  «CPEJHEro  MMEepHoza»,  accolUanui
IIOJIEBOLINATOBBIX METACOMAaTUTOB, OHOTUTOBBIX TPEH3EHOB U CONPSIKEHHBIX C HHUMHU
aMm(pHuOOIOBBIX METAaCOMAaTHUTOB (B CIy4asX HAJIOKEHUS Ha NHPOKCEHOBBIC CKapHBI).
[Tonmumerannuueckass MUHEpalu3alus B  pyJaX H3Y4YEHHBIX MECTOPOKACHUH  HMEeT
NOJYMHEHHOE PACIpOCTpaHEHHE U HAOJIIOAAETCsl B KBApLEBO-IIUPUT-C(PATICPUT-TAICHUTOBBIX (C
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KapOOHATOM) TPOXKHUIIKAX KBapI-aJIbOUT-MyCKOBHT-XJIOPHTOBOW  (anuu MYCKOBHUTOBBIX
TPEN3EHOB.

B OonpmmHCTBE ciydaeB i CKapHOB W OKOJOCKApHOBBIX TOpPOA (TpakTHYECKH Oe3
BKPAIUICHHOCTH CYJIb(QUIHBIX MUHEPAJIOB) XapaKTepHbI MOBBIIICHHbIE KOHLEHTpamuu Cu; amns
MIOJIEBOILIATOBBIX METACOMATUTOB, OMOTUTOBBIX I'PEH3EHOB M OKBAPLOBAHHBIX MUPOKCEHOBBIX
CKapHOB (BKpaIJIeHHbIE MTUPPOTUH-XATBKOMUPUTOBEIE pybl) — Cu, Bi, pexe As, Te u Au. bonee
OIMPOKUM  CHEKTP JJIEMEHTOB-IIPUMECEH YCTAHOBJIEH JUIi MYCKOBUTOBBIX TI'PEH3EHOB,
apCEHOMMPUTOBBIX, MTUPPOTHH-XATBKOMUPHUTOBBIX U onuMeTanuieckux pya — Cu, Bi, Pb, Ag,
As, Sn. IloBbllIcHHBIE KOHLEHTPALMM MEPEUUCICHHBIX D3JEMEHTOB B IOpOJax M pyAax
00yCIIOBJICHBI MPHUCYTCTBUEM B HHUX DPAa3HBIX «COMYTCTBYIOIIMX» MHUHEPATbHBIX aCCOLMALINN
(rasleHUT-CyITH(OBUCMYTHUTOBOM, BUCMYTHHO-BUCMYTOBOH M Jp.), B COCTaB KOTOPBIX BXOJIST
XalbKOMUPHUT,  c(dajepuT, CTaHHHUH, CaMOPOJHBIE BHCMYT M  30JI0TO, TaJCHHT,
cepeOpocoepkame ONCKIbIE PYyAbl, TECCHT, CYIb(POTEIUTyPHIbl BHCMYyTa, CBUHI[OBO-
CYpPBMSIHO-BHCMYTOBBIE cynbdoconu u ap. (Ctenanos u ap., 1980; 1983; 1985; 1987; I'so3nes,
1979; 1984; 2002; I'Bo3aeB u ap., 1982; 2005).

11.4. MuHepanorusi CKapHOBO-1LIeeJUT-CYJIb(UIHBIX MEeCTOPOKICHUI.

Bce m3ydeHHBIE MECTOPOXKACHUSI UMEIOT MOXOXKU HAOOp MOpom000pa3yIomuX U PYIHBIX
MUHEPAJIOB, HO Pa3iMyaloTCsi UX KOJHMYECTBEHHBIM COOTHOIICHHEM, OOYCIOBIECHHBIM TJIaBHBIM
0o0pa3oM, CTENEHbIO pACIHpPOCTPAHEHUS TE€X WIM MHBIX THUIIOB METAaCOMATHUYECKUX IOPOJ
(cKapHOB, TPEM3EeHOB W [p.), COMPSDKEHHOM ¢ HUMHU pPYyIHOW MUHEpanmu3alueil, a Tak Ke
TUNIOMOP(QHBIMU ITpU3HaAKaMu camux MuHepaios (I'Bo3aes, 1984; 1987; 2006) .

4.1. Tunomop¢pu3M nNopoao0dpa3y0IINX MUHEPATIOB.

K uucny riaaBHBIX MOpO000pa3yIOUIMX MHUHEPAJIOB OTHECEHBI: B CKapHAaX - MUPOKCEH,
rpaHaT, Be3yBHaH, BOJJIACTOHUT, B OKOJIIOCKAPHOBBIX Mopojaax — aMm(uOoI U IMIarhokias; B
MIOJIEBOILIATOBBIX METACOMATUTAX U IPEW3eHax - KBapll, IUIATMOKIIA3bl, CIIOJbL; B CYJIb(QHUIHBIX
pyJax — XJOPHT, SIUA0T, KApOOHATHI.

IInpoxcen — B ckapHax pa3HbIX BPEMEHHBIX NIEPUOJOB BapbUPYET M0 COCTAaBY OT AMOICUAA
no reneHOepruta. B «paHHHMX» CKapHaX YCTaHOBJEHBl MHUPOKCEHbI OT  JAMONCHAA 10
deppocanuta. Hambonee marHe3wanbHbIe (IUOTCHII-CAINUT) - TUMWYHBI IS O€3rPaHATOBBIX
napareHe3McoB B CKapHaX, MPEACTABISAIONIUX COOON PETUKThI CPEAU KBAPILIEBO-IIEETUTOBBIX Py
(JlepmonToBckoe, Tucooe). IlupokceHsl canuT-GpeppoOCaAIUTOBOTO COCTaBa Ha  BCEX
MECTOPOXKIACHUSIX XapaKTepU3yIOT TpaHaTcoiepalliie CKapHbl U MUPOKCEH-IUIaruOKIa30Bble
OKOJIOCKapHOBBIE MOPOJbl. [IMpOKCEHBI U3 CKapHOB «CPEIHErO» U «IIO3IHEr0» MEPHOIOB IO
XUMHYECKOMY COCTaBy COOTBETCTBYIOT TI€I€HOEpruUTy, HO pa3IUyYaloTCs M0 COJEP’KaHUIO
MOTaHCEHUTOBOM COCTABIIAIOLICH, KOJMYECTBO KOTOPOM B BOJB(PPAMOHOCHBIX CKapHaxX He
npesbimaer 10%, a B «mo3gHuX» (C MOJMMETAJUIMYECKOl MHuHepanusanueil; JlepMmoHTOBCKOE,
Tucosoe) - nocruraiot 18%.

I'panat — npezacrasien rpoccypsipoM u anapaautom. I'poceynsip (14-25% anppaauroBoro
MHUHaJIa) - MIHPOKO PACTIPOCTPAHEH B «PAHHUX», PEKE «CPEAHUX» BOJIHPPAMOHOCHBIX CKapHax;
aHApaguT — B CKapHax C  [OJUMETAIMYECKMM  OpyAeHEeHueM. ['paHartel U3
BBICOKOTEMIIEPATYPHBIX (C BOJJIJACTOHUTOM) IapareHEe3UCOB MMEIOT Mallyl0 JOJI0 ajJbMaHAHMH-
crieccapTuToBOM cocTapistoniei (He 6onee 10%); B rpaHaTax M3 MUPOKCEH-TpaHATOBOro (6e3
BOJIJIJACTOHUTOBOI'0) ITapareHe31uca MeCTOpoKaeHUsl Arbulkd - focturatoT 20%. W3 anemeHToB-
npuMecel cieqyeT OTMETUTh NMPUCYTCTBUE B Tpoccylisgpax MPUMECH TUTaHA, MaKCHMalbHOE
kommuecTBO kKotoporo (mo 1,05% TiO,) ycranoBieHo B TpaHaTax JIepMOHTOBCKOTO
MECTOPOXKIACHHUS.

AM}u00J1 - YyCTAaHOBJICHO JIBE Ipynmbl: 1 — poroBble 0OMaHku; 2 — aM(pHOOIBI TPEMOJIUT-
AKTUHOJIMTOBOTO U KYMMUHITOHUT-IPIOHEPUTOBOIO PSIIOB.

Ilepsas epynna (poroBBIX OOMaHOK) HAONIOAANACh TOJIHKO B MAarMaTHYECKHX MOPOJAX.
bnuskue k HUM 1o cocTaBy aM(UOOIIBI BCTPEUAIOTCSI B OMOTUTOBBIX POTOBUKAX MECTOPOXKACHUN
JlepmonTOBCKOTrO M BocTOK-2. B HUX yCTaHOBJIEHBI MOBBILICHHBIE COiepkaHus THTaHa (Oornee 1
Mmac.% TiO,), a B oTnenpHbIX ciaydasx, mapradmna (mo 10,21 mac.% MnO - raG6po-MOHIIOHUTHI
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Camypo-buknHckoro kommiekca). MakcumanbHble KOHIIEHTpauu rauHo3ema (1o 11,55 mac.%
ALO3) oTMeuaroTcs B poroBoit 0OMaHKe U3 JaeK CIeCCAPTUTOB MECTOPOKICHUS ATBUIKH.

Bo emopoii epynne (ampubonoB) Hamboyiee pacmpoCTpaHEHBI aM(PHUOOIBI TPEMOIHT-
AKTUHOJIMTOBOTO psifla MeTacoMaTHUecKux mopon. MX cocTaB 3aBUCHUT OT cOCTaBa MOPOJ, MO
KOTOPBIM OHHU DPAa3BHBAIOTCSA: TPEMOJIUT - B METACOMATHUTaX BJOJb KBapIIEBO-IIEEIUTOBBIX
MPOXKHUIIKOB, JIOKAJTM30BaHHBIX CPEIU AMOINCUAOBBIX CKapHOB (JIepMOHTOBCKOE); aKTUHOJIUT — B
METacOMAaTUTaxX 10 TeACHOCPIUTOBBIM CKapHAM M OKOJIOCKAPHOBBIX MOpOJax; (eppOaKTHHOIHUT
- B cynbGuAHBIX (TMHUPPOTUHOBBIX; JIepMOHTOBCKOE, ATBUIKM) pyAax, peke B MUPOKCEH-
rpaHaToBbIX ckapHax (BocTok-2) u poroBukax (JlepMoHTOBCKOE).

YcTaHOBIIEHO, YTO B HAIPaBJICHUU OT PaHHUX reHepauui (6e3pyaHbIe CKapHbI) K MO3AHUM
(meenmuT-amMm(pUOOTIOBEIE W  MIeeNUT-aMPUOOI-CYTbPUIHbIE METaCOMATUTHI) B aM@uoOoIax,
3aKOHOMEPHO YMEHBIIAIOTCS COAEpKaHMUs KOoOallbTa, HHMKEINs, MOJIUOIeHa W Boib(pama mpu
YBEIIMYCHUU KOHICHTpPAMK BaHAIWs, CKaHAWA, OJIOBa, MeAHW, BUCMyTa W 1p. Hawmbomee
BBICOKMMH KOHIICHTPAIIUSIMU XaTbKOPHUIBHBIX JIEMEHTOB XapaKTepU3yroTcs: aM(MuOobl cTaaui
KHCJIOTHOTO BBIIIEIAYMBAHUS U TO3AHEIIETOYHON (OMOTUTOBBIE M (DJIOTONHUTOBBIE T'PEH3EHBI;
['opaykanos u ap., 1991).

AMpuUO0IBI KyMMHUHTTOHHT-TPIOHEPUTOBOTO psAga BCTpedaercss peako. [lo  maHHBIM
I''H.CtenanoBa (1977) oHu pacnpocTpaHeHbl B MeTacOMaTMUYeCKHX Moponax (ampubdon-
OMOTHTOBBIX POTOBHKAX, OKOJIOCKAPHOBBIX IOPOJIAaX) U CIUIOMIHBIX CYIb()UIHBIX pyJax BEpXHUX
TOPU30HTOB MECTOPOKICHHS BocTok-2.

IlosieBble mMaThbl - MpEACTaBICHbl KaJlWeBOM (MUKPOKIMH, OpPTOKJIa3) W HATPOBOH
(mmaruokinasel) rpynmnamu. CocTaB IUIarMOKIIa30B BapbUpyeT OT alb0UTa 10 aHOPTHTA: B
ITPaHUTOMJIAX PYJOTECHEPUPYIOIUMX IITOKOB M JaeK MpeodsiajaloT OJIMIOKIIa3-aHJe3uH (B
HEHTPaJIbHBIX YaCTAX KPYMHBIX KPUCTAIUIOB - J1Ia0pagop); B OKOJIOCKAPHOBBIX MOPOJIAaX - COCTaB
BapbUpyeT oT onurokiasza (22% An) no ouroBuuta (88% An), mpuuem, 6onee kucibie (22-42%
An) tunuuHbl A1 ampuOOI-IIaruokiIa3oBbeix, a Oonee ocHoBHbE (53-88% An) — mns
NUPOKCEH-TUIArMOKIa30BbIX TOPOA; B TOJEBOIINATOBBIX METACOMAaTUTaX C MIEEIMTOBOU
MUHEpaTu3alue IMIaruokia3 COOTBETCTBYET Jabpaaopy-outoBHUTY (49-63% no 82 %An),
pexe anoptuty (91-92% An); B dammsx OHOTHUTOBBIX U MYCKOBUTOBBIX TI'PEH3EHOB,
c(OpMHUPOBABILKXCS 1O TPAHOIUOPUTAM M poroBukaM - anbout (5-10% An), pexxe oauroksias
(uckIOYeHue — OMOTUTOBBIE TPEH3EHBI N0 MOJIEBOIINIATOBBIM MeTacoMaTHTaM JIepMOHTOBCKOTO
MecTOpOKAeHHUs - 1abpanop 55% An).

Buorut. B rpeiizenax JIepMOHTOBCKOTO MECTOPOXKIEHHUS OMOTHUTHI MMEIOT KEJIE3HCTOCTh
(fo = 56,0-59,6%), OMU3KYI0 K IKEIe3UCTOCTH OHOTUTOB U3 MarMaTU4ecKux IMOpoa U
OomotuToBBIX poroBukoB (fo = 46,9-60,5%), B To ke BpeMmsi ux riauHo3eMHUCTOCTh (l,) Ooinee
Hu3Kas (22%), Mo cpaBHEHUIO ¢ OMOTUTaMH M3 TpaHUTOUIOB (23-25%). Ha mecropoxnenuun
BocTok-2 OuOTUTHI W3 TPEeW3eHOB HMMEIOT Ooyiee HHM3KyIO kene3uctocTh (f, = 32-46%) mo
CpaBHEHMIO ¢ OuoTuTamu Marmartudeckux mnopoxa (f, = 42-50%) npu OMU3KUX 3HAYEHHSIX
riHo3eMuctoctd (1, =19-25%). Takast ke 3aKOHOMEPHOCTh B BapHaIlMsIX COCTaBa OWOTHTOB
OTMEUAETCS] Ha MECTOPOXKACHUU ATbUIKH. [0 KOMIIIEKCY CBOWMCTB, BCE pPacCCMOTPECHHBIC
OMOTUTBI OTHOCSTCS K MarHe3WaldbHBIM PA3HOCTSAM  (UIOTONMUT-aHHUTOBOTO psifa U
XapaKTEepU3YIOTCS OCTOSTHHBIM IPUCYTCTBUEM B HX cocTaBe (ropa, yacto 6oinee 0,45 mac.%.

4.2. Tunomop¢usm pyaHbIX MUHEPAJIOB.
4.2.1. I'nasnuie.

Ileeaur - mecTopoXxacHUN JIepMOHTOBCKOTO M BoOCTOK-2 1O XMMHYECKOMY COCTaBY
OJIM30K K TeopeTHueckomy. Jljis Hero xapakTepHbl HU3KHE COAEpKaHMs MPUMECH MOJINOIeHa,
[0 CPaBHEHUIO C IIEENUTAMH MECTOPOXKICHHH BOIb()pamM-MOTUOICHOBOM U  BOJb(pam-
OJIOBSIHHOU (popManmii (Anenbiud u ap., 1980; 1985; UBakun u ap., 1965; UepHos u ap., 1965;
1967; WBanos, 1974; bapaGanos, 1975; Py6 u np., 1977; Kynpuna, 1985). B meenurax
OTMEYAIOTCSl TIOBBIMICHHBIE KOHIIEHTPAIIUU PEIKO3EMENbHBIX AJIEMEHTOB UTTpueBoi (mo 0,055
mac.% - JlepmonTOBCKOE) U naHTaH-1epueBoi (10 0,197 mac.% - Boctok-2) rpynn; uHoraa -
Oepriuins U CKaHAMs (B LIEeUTaX U3 KBapLEBBIX KU U IPEH3EHOB MyCKOBUTOBOTO THIIA).
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Iupporun — mpeoOiagaer B pyJdax BCEX MECTOpOXIeHHWH. [lo MaHHBIM pEHTreHO-
CTPYKTYpPHOTO aHallu3a yCTaHOBJICHO JBE €r0 MOAM(UKAINK: TeKcaroHajabHas ¥ MOHOKJIMHHAS.
B ckapHax W IMOJICBOIIIIATOBBIX METACOMATHTAX Mpeo0ialaeT rekcaroHadbHbId (10 65%), a B
rpeli3eHax u cynb(PHUIHBIX py1aX MOHOKIMHHBIN (6osee 80%) muppoTuH. XUMUYECKHI COCTaB -
OMM30K K TEOPETHYECKOMY; IO JaHHBIM CIIEKTPAJIbHBIX aHAIM30B OTMEYAIOTCS TPUMECH
BUCMYyTa, Menu, cepeOpa, CBUHIIA, 30J0Ta U JOp., OOYCJIOBICHHBIE MPUCYTCTBUEM
MUKPOBKIIIOYCHUH MHHEPAJIOB ATHX 3JIEMEHTOB: CAMOPOJIHBIX 30J10Ta U BUCMYTA, XaIIbKOITHPHUTA,
BUCMYyTHHA, TaJeHHWTa, TEeCCUTa, TeTpa’ApuTa U Jp. YCTaHOBJIEHO, 4YTO paHHUE
(rekcaroHajJbHBI) TEHEpalUUd NHPPOTHUHA, IO CPABHEHUIO C MO3AHUMH (MOHOKJIMHHBIN)
oborareHsl K06anbTOM, HUKETIEM, BaHaiueM U TutanoMm, (I'opaykanos u ap., 1991).

XaJdbKOMMPUT — OJWH M3 TIIABHBIX CyIb(UIHBIX MHHEPAJIOB B PyAax MECTOPOXKICHHS
ATBIIKM; MEHEee pacmpocTpaHeH B pyAax MecTopoxaeHuid BocTok-2 u JlepMOHTOBCKOM.
MaxkcumanbsHble KOHIEHTpanuu xanbkonuputa (10 40% ot Bcero oobema — BocTok-2; Gomee
70% - ATBUIKM) COCPEIOTOYEHBI B 30HAaX OHMOTHTOBBIX TPEU3EHOB C apCEHOMUPHUTOM,
c(OPMHPOBABIINXCS IO IMOJICBOIINATOBBIM METAaCOMAaTHTaM MM B 30HaX am(uOOIOBBIX
METaCOMAaTUTOB, OOPAa30BABIIMXCS IO MUPOKCEHOBBIM CKapHaM. YCTAHOBJECHO, 4YTO
XaIBKOTIMPUTEl W3 PAa3HBIX AacCOIMAlUii CcoIep)KaT pasHyl IO COCTaBy SMYJLCHOHHYIO
BKPAIUICHHOCTh: CalepuT U MUPPOTHH — B XAIbKOMUPHUTAX M3 CKAPHOB U IOJIEBOIIMATOBBIX
METaCOMAaTUTOB; KyOaHUT, BAJIEPUUT, CTAHHUH — U3 MYCKOBHTOBBIX M OMOTHUTOBBIX Tpeii3eHOB. B
XaJIbKOIIMPUTAX, KaK U B MUPPOTHHE, OTMEYAIOTCS MOBBIIICHHBIE KOHIIGHTPAIlMHM BHUCMYTAa,
cepebpa, 30J10Ta U JAp. SITE€MEHTOB.

ApceHonupuT — Hauboliee PAcIpOCTpaHEH B pynax JIepMOHTOBCKOTO MECTOPOXKICHUS,
mMeHee — BocToka-2, penko BcTpedaeTcsi Ha ATBUIKAX; MaKCHMallbHbIE KOHIICHTpAlUd — B
OMOTUTOBBIX, MyCKOBUTOBBIX M (DIIOTOMHUTOBBIX Ipeli3eHax. XUMHUECKUN COCTaB - OJIM30K K
teopetuueckomy (I'Bo3neB, 1984; T'opnykanoB u ap., 1991). Ilo orHomenuto As:Fe
apCeHOMUPUTHI  MOJpa3iefeHsl Ha Tpu Tpynmbl: mnepBas rpymnma (As:Fe = 0,91-1,05) -
apCEHOMUPUTHl M3 OHOTHTOBBIX W MYCKOBHUTOBBIX TPEH3€HOB, B KOTOPBHIX YCTAHOBIICHBI
HanOoJiee BRICOKHE KOHIICHTpauu kobanbsTa (10 1520 1/1); BTopas rpymma (As:Fe = 1,10-1,14) -
apCEHONMUPUTHl U3  (DJIOTONMUTOBBIX TPEH3EHOB W  KBApIIEBO-IICEIUTOBBIX MPOXKUIKOB,
JIOKAJIM30BaHHBIX CPEIH TPAHOAMOPUTOB IITOKA MECTOPOXKIACHUS; TpeThs rpynna (As:Fe = 1.21-
1,24) — MenKO3epHHUCTbIE APCEHONUPUTHI U3 MPOXKHWIKOB WM KBapLEBO-LIEEIUTOBBIX PYyH C
MOJIMMETAITNYECKON (cdanepur, rajJeHuT u ap.) muHepanusamnueil. [1lo orHomenuto As:Fe =
0.91-1,05 apceHONUPUTHI U3 IPEW3EHOB U KBapLIEBO-ILIEEIUTOBBIX MPOXKUIKOB MECTOPOXKIACHUN
BocTok-2 1 ATBUIKM TIOMaJarOT B MEPBYIO, OTHOCUTEIHHO O0Jee BBICOKOTEMIIEPATypHYIO (I10
Kpeumapy wu gp., 1976) rpynmy, uTo coryacyercss C JaHHBIMH, IIOJYyYE€HHBIMH IO
TepMOOapOMETPUN KBaplia, CHHI€HETUYHOI'O apCeHONMUPUTY. B 1emom, BeIcOKOTeMIIepaTypHbIe
TeHepaluyl apCCHONMUPUTA XapaKTEPU3YIOTCS TOBBIIICHHBIMM KOHIIGHTPALMSAMHU THUTaHa,
KoOanpTa U HUKeJIs, a HU3KOTeMIIepaTypHbIe — BUCMYTa, cepedpa U 30J10Ta.

Coanepur — BTOPOCTENIEHHBIH MHHEpaJl, OCHOBHbIE KOHIEHTpPAlUH  KOTOPOTO
COCpEZIOTOUEHBI B KBapILIEBOCOIEPIKALIUX yUaCTKaxX Ipeii3eHOB OMOTHUTOBOT0, MyCKOBUTOBOIO U
¢ioronuroBoro THMoB. Kak U XanbKOMUpPUT, chajgepuT COAEPKUT pa3HyIO MO0 MHUHEPAILHOMY
COCTaBy HMYJbCHOHHYIO BKpAIUICHHOCTh: XaJbKONUPUT - B cdaneputax U3 CKapHOB,
MIOJICBOIINATOBBIX METACOMATUTOB M MYCKOBUTOBBIX T'DEH3€HOB; CTAHHMH M XaJbKOMHUPHUT — B
chaneputax u3 OMOTUTOBBIX TPEU3EHOB C ApCEHONUPUTOM; MHUPPOTHH — B cdajepurax u3
(JIOrONMUTOBBIX TPEH3EHOB M MO3IHUX KBAPLEBbIX MPOXKUIKOB C TaJCHUTOM HESICHOTO TeHe3nca
Ha (manrax mectopoxxaeHuil. CdanepuTsl OTHOCUTCS K Pa3HOCTAM C BapHalUsIMH Kelie3a OT
7,85 no 16,76 mac.% Fe; uckimouenue - chanaepuTsl U3 KBapU-CYIbPHUIHBIX MPOKHUIKOB
JIOKQJIM30BaHHBIX B POTOBUKax Ha (iaHrax wmectopoxaenus Arbuiku (3,55-4,50 mac.% Fe) u
caseputsl U3 NPOKWIKOB C CYpbMSHOM MuHepanu3auueil JIepMOHTOBCKOTO MECTOPOKICHHUS
(5-6 wmac.% Fe). Tumomopdnoit mnpumechio cdanepuroB TUIOBBIX CKapHOBO-IIEEIUT-
CyIb(MHUIHBIX MECTOPOXKACHUH sBiseTcs kaaMuil. Ha BceX MECTOPOXIEHHSX €ro KOJIMYECTBO
3aKOHOMEPHO BO3pacTaeT OT paHHuX renepauuii (Menee 0,25 - 0,33 mac.% Cd) k nozaaum (1,32
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- 1,46 mac.% Cd). B mo3maux renepammsx chaneputoB JIGpPMOHTOBCKOTO MECTOPOKICHUS

yctanoBieHa mnpumeck uHAMS (10 0,02 mac.% In). Ilo maHHBIM CHEKTadbHOTO aHaIM3a B

chanepuTax oTMevaroTCs MoBbIIeHHbIE KoHIIeHTpauuu Cu, Bi, Sb, Pb, Ag u np. snemeHToB.
4.2.2. Conymcmeyrwujue.

Pynbl n3ydeHHBIX CKapHOBO-IIEENNT-CYIb(QUIHBIX MECTOPOXKACHUH - KOMIUIEKCHBIE. B HIX
YCTAaHOBJICHBI:  CAMOPOJHBIM  BHUCMYT, BUCMYTHH, HKYHOJHT,  XEUICWHUT, TECCHT,
CyTb(POTEITYPHIBI BUCMYTA, JIMWLIHAHUT, KOOCIUIUT, BUCMYTOBBIM JKEMCOHHT SICKYJBCKUUT,
OypHOHUT, Ag-TeTpasaput u ap. (Haitbopoaun, 1959; Hopodees, 1961; dnepoB u np., 1974;
HeuemtocroB u ap., 1968; 1973; Crenanos u nap., 1980; I'soznes, 1984; I'Bo3neB u ap., 2002;
2005). Habnromanuch ciaenyrone acColualuy COMyTCTBYIOIUX MUHEPANoB: 1 — cmokHbIX Pb-
Bi cynbdoconeii; 2 — BUCMYTHHO-BUCMYTOBAs; 3 — TaleHUT-Cylb(poBucMyTuTOBas; 4 — Pb-Sb
cynbdoconeit (accormamuu 1-3 — Ha BceX MECTOPOXKIACHUSX; 4 — TONbKO Ha JIEpMOHTOBCKOM).
Y CTaHOBIIEHO, YTO 3TH ACCOLMAIMU XapaKTEPHU3YIOT pa3HbIe TUIIBI METACOMATHYECKUX TOPOJI, a
UX MUHEpAJIbl UMEIOT pa3Hble TUTTOMOP(HBIE 0COOCHHOCTH.

Accoyuayua cnoxcnvix Pb-Bi cynvghoconeii ivmeer NOAUNHEHHOE PACIPOCTPAHEHUE U
HaOmoanach B KBapIEBO-UICENUTOBBIX pPyJaX W KBapI-MOJICBOIIMATOBBIX MPOXKUIKAX C
monubaernToM (JlepmonToBckoe, BOCTOK-2), XapaKTepH3YIOIIMX CTaJWI0 TOJEBOIINATOBBIX
METacoMaTUTOB. B Hel NpUCYTCTBYIOT NHUPPOTHUH, MONHUOACHUT M XalbKOIHUPHUT, PEIKO
apCEHOIUPHUT, CQAEPUT; W3 MHHEPAJIOB BHCMYyTa - MPEOOJAAAI0T KO3aJUT M CAMOPOIHBIN
BHUCMYT, @ MaJI0 PaCIpPOCTPaHEHBI CYIb()OTEITYpUIbl BUCMYTA, TaJCHUT, UKYHOIUT U CIOXKHBIC
Pb-Bi cynsdocomu (pemuKThl: OeerepuT - pacragacTcsi Ha TaJleHOOMCMYTHT C BUCMYTHHOM W
CaMOpOJHBIM BHCMYTOM WJM Ha KO3aJUT C TaJ€HUTOM U CaMOPOIHBIM BHUCMYTOM
(JlepMoHTOBCKOE) WM JWUIMAHUT € Ko3aluToM U kozeutoM (Boctok-2). OTtuernuBo
MPOCIIEKUBACTCS CIEAYIONIas MOCIE0BATeIbHOCTh KPUCTAUIU3AMA BUCMYTOBBIX MHHEPAJIOB:
cnoxHble Pb-Bi cynsdoconu (6eerepur, panee - TMLITHAHAT, TAICHOOUCMYTHT) — TIpocThie Pb-Bi
cynbdoconu (ko3anmut, OypcaWT) C TaleHUTOM - CynbQuabl (BUCMYTHUH, HUKYyHOJHUT) U
CyIb(OTEITYPHUABI (HHTOIUT, )KO3EUTHI) BUCMYTA - TEJUTYPH]IBI BHCMYTa i CAMOPOIHBIN BUCMYT.

TunomopdHbIMH  OCOOEHHOCTSMH MHHEpAIOB  acCOLUAIMM  SBISIOTCA MPUCYTCTBHE
MOBBIIIICHHBIX KOHIIEHTpanuii B Pb-Bi cynbdoconsax cypeMmsr (10 3,7 mac.%) u cepedpa (mo 1,91
Mac.%); B cyabdoTemtypunax — ceuHna (10 13 mac.% uarogut Boctok-2; mo 18 mac.% uHroaur
ATBIJIKM); TOHMKEHHBIX KOHIICGHTPAIIM CeleHa BO Bcex MuHepanax (o0braHo meHee 0,3 mac.%
Se) u xagmus (ue 6omee 0,33 mac.%) B chanepurax.

Bucmymuno-eucmymosaa accoyuayua VMEET TIOAYMHEHHOE pPACIpPOCTpAaHEHHE Ha
MECTOpOXACHUH BoCTOk-2 W 0ojee MUPOKO TMpEACTaBiIeHA B pPyJdaX MECTOPOKICHUMN
JlepmonToBckoro u  Arbutkd. OHa BCTpedaeTcss MPEUMYIIECTBEHHO BO BKpAaIUICHHBIX
CyNb(QUIHBIX PYyJlaX, pa3BUBAIOLUIMXCS MO MUPOKCEHOBBIM CKapHaM, U Tpeil3eHax OMOTHUTOBOTO
TUMA; WHOTJA — B KBapIEBBIX MPOXKWIKAX C XaTbKOMHUPUTOM, OOPa30BABIIUXCS B KBapIEBO-
HICCTUTOBYI0  CTAagUI0  MHMHEpalu3alMd.  BUCMyTOBble  MHHEpalbl  IPeICTaBICHBI
IPEUMYIIECTBEHHO BUCMYTHHOM M CaMOPOJHBIM BHCMYTOM, a X€IJICHHT, )KO3EUT, TETPAIUMHUT,
KO3aJIUT U CAaMOPOJHOE 30JI0OTO Mallo PAcHpOCTPaHEHBbl, W3 JPYTHX PYAHBIX MHUHEpaioB B
HEOOJIBIIIOM KOJWYECTBE MPHUCYTCTBYIOT APCEHONUPUT, MUPPOTHUH, CQalepuT, TaJCHUT U
XalbKonupuT. [1oBbIIEHHbIE KOHIIEHTPALlMU CBUHIIA OTMEeYatoTcsl B BUcMyTure (1o 2.0 mac.%),
xo3eute (1o 3,62 mac.%) u terpaaumute (10 4,99 mac.%); cepebpa M CypbMBbl — B KO3aJUTE
(cootBercTBEHHO 10 3,46 U 4,68 Mac.%); B raJeHUTE NMPUCYTCTBYIOT MpUMecH BUcMyTa (10 2,16
mac.%) u cepebpa (1o 0,85 mac.%); camopoaHOE 30JI0TO - BBICOKOW mpoOHOocTH (10 13 Mac.%
Ag - JlepmonroBckoe; no 16,7 mac.% Ag -Arbuiku). [lo TUnmomopdHbIM 0COOGEHHOCTIM
MHUHEpaJIOB aCCOIMAllMi BUCMYTHHO-BUCMYTOBYIO U CIOXHBIX Pb-Bi cymbedoconeit ciemyer
CUMTATh WIEHAMH €IMHOTO 3BOJIOIMOHHOTO pssia GOPMUPOBAHUS PYI.

I'anenum-cynovgposucmymumoean accoyuayua upeodramaeT B pylax H3YyYEHHbBIX
MectopoxaeHuid. Ha mecropoxnennun Boctok-2 u JIepMOHTOBCKOM OHa MPOCTPAHCTBEHHO
TATOTEET K yYacTKaM TpEi3€HOB MYCKOBHTOBOTO THIIA, C KOTOPBIMH aCCOLMUPYIOT OOrarteie
KBaplEBO-ILICEIIUTOBbIE U CYJIb(QUAHbIE (APCEHONUPUTOBBIC, MHUPPOTUH-XAIBKOIHUPUTOBBIEC)
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pYZibl, 4acTO MMEIOIINE MACCUBHYIO TEKCTYpYy; Ha MECTOPOXKIEHHM ATBUIKU - 3TO KBapLEBBIC
npoxuiIkn MomHocTeio oT 0.1 cMm go 0.2 M, cekylue CKapHbI, KBapIl-ICEIUTOBBIE U
cynbhuaasie pyabl. [Ipoxunku Ha 90 - 99 % cnoxeHbl KBapLeM; HEPEAKO B HUX NMPUCYTCTBYIOT
XJIOPUT, KapOOHAT (KaJIbLUT, CUACPUT), IICENTUT, CIObI, CyIb(UIbl (XaIbKOIUPHUT, MUPPOTHH,
MUPUT, APCEHOMUPUT, TaJCHUT, c(haJepuT, CTAHHUH). BUCMyTOBbIE MHHEpaiIbl HEPABHOMEPHO
pacmpezieNieHbl IO Macce MPOXKUIIKOB, a B THe3Aax (10 1 cM) cocTaBisitoT He Oonee 1-2 % oT ux
oovema. IIpeobmagaroT  CBUHIIOBO-CYPBMSIHO-BUCMYTOBBIC  Ccyibdoconmn  (KOOSuT-?,
BUCMYTOBBII  JDKEMCOHHUT, KO3aJMUT), OypHOHHT, MEHEe paclIpOCTPaHEHbl K03euT-B,
TETPAJAUMUT, TE€CCUT, CaMOpPOJIHOE 30J0TO, Oneknas pyma. C 3Tol acconmamuei  CBS3aHBI
OCHOBHBIE KOHIIEHTPALIUA BUCMYTAa, 30JI0Ta, cepedpa U TeTypa B pyAax MECTOPOKIACHUH.

Habmromaercst crnemyromas mociaenoBaTeIbHOCTh (POPMUPOBAHUS CYIb()HUIHBIX MUHEPAIOB:
1 - GIM3KOOJHOBPEMEHHO KpHUCTAIM3YIOTCs apceHonuput, Pb-Sb-Bi cynbdoconu (kobemnur,
Sb-xo3amuT, SCKYJIBCKHHT, Bi-IpkeMCOHHUT, OypHOHHT; 2 - TOo31HEE (BBITOJIHSIOT
MUKPOTPEIIUHBI, CEKyIIUe apCEeHONMHUPUT) — MUPPOTHUH, XAIbKOMHUPUT, CTaHWH, calepuT u
TaJICHUT C BKJIIOYEHUSIMH CaMOpPOJHOTO BHCMYTa, CYyJIb(OTEIUTypUAOB BUCMYyTa, Ag-
TETPa’APUTOM, TE€CCUTOM, IITIOTHUTOM; 3 - elle MO3AHEee — MHUPUT, BUCMYTHH, HKYHOJHT,
Cylnb(OTeNTYypUAbl U TEJUIYpUABl BHCMYyTa (XEIJIEHHT), CaMOPOAHBIE BHCMYT M 30JI0TO.
TunoMmopdHbie TPU3HAKK MUHEPAJIOB 3TOW acCOIMAIMU CIeAyomue: chaneputsl - coaepkaT
MakcUMaibHble KoHIeHTpanuu kammus (1,3-1,46 mac.% Cd — Arbeuikm) 1Mo CpaBHEHHIO CO
caneputamu u3 accouuanuii Pb-Bi-cynbdoconeit 1 BUCMYTHHO-BHCMYTOBOMW; KOHIEHTPALIUU
BUCMYTa U cepeldpa B rajeHuTax yacto mpesbimaioT 2 u 1 mac.% coorBercTBeHHO (10 1,81
mac.% Bi u mo 0,34 mac.% Ag — JlepmonrtoBckoe; no 6,08 mac.% Bi u no 1,40 mac.% Ag -
Bocrok-2; no 4,57 mac.% Bi u 10 2,48 mac.% Ag - ATbUikH).

Accoyuayua ceUHUOBO-CYPbMAHBIX CYAbghoconeil HAOMOIANACh TONBKO B pydax
HenTpanpHoil 3aexu MecTopoxaeHus: JIepMOHTOBCKOro. JT0 KBapl-KapOOHATHBIE MPOKHIIKH,
paccekarolfe CKapHbl U KBapIeBO-IIEETUTOBbIC pyAbl. M3 pyIHBIX MHUHEpPAJIOB B MPOXKHIKAX
MPUCYTCTBYIOT TyAMYHANT, TUPPOTHH, C(hamepuT, XalbKOMUPHT, TAICHUT, CTAHHUH, MEHETHHUT,
TKEMCOHUT, OJIEKIIbIe pyabl (Ag-TeTpa’apuTt, GperndepruT), MUPapTUPUT U MUAPTHPUT.

bnexnble pyasl ¢ pa3HbIMH KOHIEHTpalMsAMU cepeOpa Moapas[esieHbl Ha JBE TPYIIIbI
napareHe3ucoB: K TEepBOM - OTHeceH mapareHesuc Ag-terparaputa (1o 22 mac.% Ag) co
chaneputom (Menee 5 mac.% Fe), raneHUTOM, TKEMCOHUTOM M MEHETMHHUTOM; KO BTOPOH -
napareHesuc (Qpeibeprura (28-49 wmac.% Ag) C XanpKONUPUTOM, MHUAPTUPUTOM U
nupapruputoM (Crenanos I'.H., I'eozges B.U., u np., 1985). Cyns no MuHepaJlbHOMY COCTaBy
U TUTOMOP(HBIM OCOOCHHOCTSIM CJArarolIuX MHHEPAJOB (OTCYTCTBHUE TpPUMECEHd BHCMYTA,
TEUIypa M CeJleHa), 3Ty AacCOLMAIUI0, BEPOSATHO, CIEAYeT CBS3bIBaThb C JApPYTUM, HE
BOJIb()PAMOBBIM, ATATIOM MUHEPATU3ALIH.

Takast BpemeHHas pazoOmieHHocTs Pb-Bi u Pb-Sb Munepanuzauum na JlepMOHTOBCKOM H
COBMEIIEHHOCTh Ha MECTOPOXKJIEHUAX BOCTOK-2 M ATBUIKM MOXET OBITh OOBSICHEHa OoJjiee
BBICOKOW CTEMeHbl0 u(QepeHIMaluyd paciulaBOB S-TUMa B YCJIOBUSAX OTHOCHTEIHHO
«3akpeIThix» PMC wnm B3aumoneiicTBUEM paciiaBoB [-S-tuma B mpouecce 3BOTIOLMHA
«OTKpbIThIX» PMC ¢ riryOMHHBIM UCTOYHUKOM.

IL.5. I'eHe3HC THIIOBBIX CKAPHOBO-LIEEJINT-CYJIb(HIHBIX MECTOPOKICHUM.
5.1. 'eoxumMu4yeckue U TepModaApoMeTpHUYECKHE TAPAMETPbl MArMATHYECKUX KOMILJIEKCOB.

Pynno-marmatuueckne cucrembl (PMC) ckapHOBO-mIeenuT-Cyab()HIHBIX MECTOPOKICHUN
JIB permoHa Ha BceX OJTamax »SBOJIONMM (MarMaTHYECKOM M IOCTMarMaTH4ecKOM)
XapaKTEePU3YIOTCS BOCCTAHOBUTEIBLHBIMU (HA YPOBHE KBapIl-(hasiiuT-MarHETUTOBOTO Oydepa u
HIDKE) ycnoBuAMU QopmupoBanuss (cM. puc. 7-B). Ilo COOTHOLIEHHIO OKHCICHHOCTU
MarMaTH4eCKUX TOpPOJ M HMX KPEeMHEKUCIOTHOCTH (Mwummu, 1994) Bce BoiabhpaMOHOCHBIC
KOMIIJIEKCHI MOTIAal0T B 0071acTh 010BOHOCHBIX PMC, HMEIOIIMX «BOCCTaHOBICHHYIO», KOPOBO-
MaHTHIHYIO MPUPOAY pPAcIIaBOB. JTO COTJAcyercs ¢ aBTOPCKUMU JAaHHBIMU IO HM3YUYEHUIO
BKIIOYeHU B kBapue (XerunkoB, [laxomoBa, I'Bo3aeB u ap., 1991; 1999) u ¢ xommiexkcom
npu3HaKoB, npemioxkeHHbix M. T.Onaymu u np., (1984) u P.Jx.Hero6eppu (1991), cormacHo
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KOTOPBIM: MPOAYKTUBHBIE MarMaTU4eCKUe TOPOJABI - BOCCTAHOBIICHHAS, MIIBMEHUTOBAS CEPUS;
[OCTMarMaTHYeCKUEe METAaCOMAaTHUThl - MapareHe3uc Ipoccyisipa ¢ TelJeHOepruToM B CKapHax;
npeoOianaHue B CyIbQUIHBIX pyaaX THPPOTHHA.

Jiis  MarMaTMYeCKUX KOMIUIEKCOB, MPOAYLHUPYIOIIUX OAHOTHUIIHOE (BOJB(PaMOBOE)
OpYy/JICHEHHE, XapaKTEepPHbI BKJIIOUEHHUS B MHHEpaJlaX C OJWHAKOBBHIM HAOOpPOM 3JIEMEHTOB, HO
pasHBIMH IO COCTaBy M KoJM4yecTBY coisimMu. Haumbosee peranbHO ObLT M3ydeH KBapil
MarMaTU4ecKux Mopoja MecrtopoxiaeHuil Boctok-2 u JlepmonrtoBckoro. HaOmtoganucek
pacIuiaBHble, MUHEpaJIbHbIE, KpUCTAJUIOQUIIOUIHBIE, (DIIOMAHBIE, Ta30BO-KUIKUE M Ta30Bble
BKJItoueHus. [lpuuem, pacriaBHble U MUHEpaJIbHbIE BKIIIOUEHHUS 0OJIE€ 4acTO BCTPEYArOTCS B
opoJiax KPYIHBIX MAacCUBOB M OTHOCUTENBHO PEIKO - B PYAOTEHEPUPYIOIIMX INTOKaX
(TTOJTHOCTBIO OTCYTCTBYIOT B TUIATMOTPaHUTAX KpaeBol (anuu mroka LleHTpansHoro).

PacriaBHble ~ BKJIIOUEHHMsSI  COCTOAT W3 MmpeoOnagaromeil  1no  obsemy — cimabo
PaCKpUCTAJUTM30BAaHHON CHJIMKATHOM 4YacTh W (DIrouaHON (a3bl, IPeACTaBICHHOW OIHUM WIIH
HECKOJIBKUMH Iy3bIpbKaMHU; B HEKOTOPBIX M3 HUX YyJaeTcs pa3iuyaTh JKUAKYI0O U Ta30BYIO
COCTaBJISOIIME (KPUOMETPUUECKMM METOJIOM MHOTJIA OIpENeseTcsl yIriaeKucioTa). Britouenus
B KBaplLE T'OMOI'CHM3UPYIOTCSA IMPU TEMIEpaTrype 910-920°C (rpanuTonasl JIEpPMOHTOBCKOIO
mroka), pexe 930-960°C (rpamommoputsl JIaNBPHHHCKOrO U KpacBas (amus OHOTHT-
pPOroBOOOMAHKOBBIX T'paHMTOB bucepHOro MaccuBoB). DTO 3aMeTHO Bhlle Temmepatyp (860-
910°C), moOmyYeHHBIX IS BKTIOYEHWH W3 TPAHOMMOPHTOB  LIGHTPanbHOTO  INTOKA.
YcTaHOBIIEHHBIE TeMIIEpaTypbl TOMOTCHU3ALUN PACTIIIABHBIX BKIIOUEHHH, BEPOSTHO, 3aBBIIICHBI
Y 3aMETHO MIPEBBIIAIOT pacyeTHbIE 10 TepMomeTpaM (Tpomun u ap., 1981), uro cornacyercs ¢
HaOmronenusmu @.I". Peiida (1990) Ha mpumepe rpaHUTONI0B 3abaiiKaibsl.

MunepanbHble BKJIIOYEHHS B KBaple BOJb(PPAMOHOCHBIX TPAHUTOHIOB IPEICTABICHBI
IIUPKOHOM, allaTUTOM B PAHHUX M arnaTUTOM, LIUPKOHOM, OMOTUTOM M IOJIEBBIM IINAaTOM — B
MO3HUX (aIUsiX TTOPOJI.

Kpucrannodmonanusie u (aronHble BKIIOUEHHsT Oojiee XapaKTepHbI JJIsi TPaHUTOUI0B
pyloreHepupymoomux mrokoB LleHTpanbsHoro m JIepMOHTOBCKOIO; pexXe OHM BCTPEYAIOTCS B
OMOTUTOBBIX W JIEHKOKPATOBBIX TpaHuTax (rimaBHbie ¢das3el) bucepHoro wm IlluBkuHCKOTO
MaccuBOB. B ux cocraBe nmpeoOiagaroT aHU30TPOIIHBIE TBEpbIE (ha3bl M MEHEE pacCIpOCTPAHEHBI
KyOndecKrue KpUCTAUTUKY (TamuTa-?, CuiabBUHA -?); dumtonaHas ¢gasza B BUIE Ta30BOTO My3bIphKa
U coJeBoro pactBopa 3aHuMaeT a0 20% oOwvema Bakyoseld. Temmeparypa roMOreHH3alUu
GIIOMIHON COCTABIAIONIEH TaKMX BKIIOYEHHH (B 3aBUCUMOCTH OT % COOTHOIIEHUS (pa3) JIeKUT
B nguamasome 280 - 500°C; mpu Gomee BBICOKMX TeMIEpaTypax — IMPOMCXOZHT HX
pasrepmernzanus. Cys 10 KOJMUYECTBY (IIFOMIHBIX BKJIIOUCHUH U X XapaKTEPUCTUKAM, MOXKHO
clenath BBIBOJ, YTO (POPMUPOBAHUE PyHOTEHEPUPYIOMIUX TPAHOAUOPUTOB IMPOUCXOAWIO U3
pacIIaBoB ¢ BBICOKOM (JIFOMIOHACHIIIEHHOCTBIO U BEICOKUM (UIIOMIHBIM AaBICHHEM (XETUMKOB
u 1p., 1996; 1999), noarBepKaeHUEM Yero MOXKET OBITh TpyOOOOpa3HOE TEJIO IKCIUIO3MBHOMN
Opexunu (c 0OJOMKaMH TPaHOJAMOPUTOB, TPAHUT-TIOPPHUPOB, OUOTUTOBBIX POTOBUKOB U
ckapHoB) B 1mrToke llentpamsHom (Boctok-2). OOpa3oBaHme TakuxX OpeKdHii, BEpOSTHO,
00yCJIOBIICHO HaKOIJIEeHHEM (DIIOMI0B B MarMaTU4ecKoil kamepe B Mpolecce KpUCTaJUIM3alun
IPAaHOJMOPUTOB M €€ B3PBIBHOW pa3rpy3Kod NpU JOCTHXKECHHM KPUTHUYECKOTO (DIFOMIHOTO
nasnenus (Cremanos, 1977; Xetunkos u ap., 1996; 1999).

["a30Bo-KuKKME BKIIOUYEHUS IIMPOKO PACIPOCTPAHEHBI B KBapIe IPaHUTOUIOB PYTOHOCHBIX
mTokoB. HaGmomanuce BkitoueHus: 1 — nByxdasoBble, ¢ coaepkanueM raza ot 40 go 60%
o0beMa Bakyousiel; 2 — MHOro(as3oBble, COAEpIKalIe KpoMe COJIEBOIO pacTBopa W rasza 1-2 u
Oosee TBepABIX a3 (MHOTA TPEThs (ha3a MpeIcTaBlIeHa KUIKON YTIECKUCIOTON).

l'a3oBble BKIIOYEHHST B KBaple TIPaHUTOUIOB JIEPMOHTOBCKOTO IITOKA BCTPEYAIOTCS
CPaBHUTEJIBHO PEIKO, [0 CPABHEHUIO C KBapllaMU IUIarMOTPAHUTOB IITOKA MECTOPOKIACHUS
BocTtok-2 (kpaeBas ¢damus yuactkamu cofepkut 10 90% oT o011ero KoJuuecTBa BKIIOYCHUH ).
Ha Bcex mMecTopokAeHUsAX OOJIBIIMHCTBO Ta30BBIX U ra30BO-KUAKHX BKJIIOUCHUH HE TOCTUTAIOT
FOMOTEHH3ALNH U PA3TepMETH3UPYIOTCS PH TeMIepatypax oT Menee 240 10 265°C.
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W3ydenne BKIIOYCHUH KPUOMETPHYECKHMM METOIOM II0Ka3ajo, YTO MarMaTu4ecKue
KOMIUIEKCHI, MPOAYLHUPYIOIIME OJHOTHUIHOE (BOJIh(PAMOBOE) OpYICHEHHE, XapaKTepU3YIOTCS
BKITIOYCHUSIMU OJMHAKOBBIMHU 110 Ha0OPY DJIEMEHTOB, HO PAa3HBIMH IO KOJHWYECTBY M COCTaBY
coneit. Tak, B KBapIie TPaHUTOUIOB BOJIb(PPaMOHOCHBIX MITOKOB (JIepmoHTOBCKOTO M BOCTOK-2)
BKITIOUCHHUST COJEP)KAT XJIOPUJA KaJIbIUS W W3peAKa XJIOPHI Kalus, a YIJIEKHCIOTa BO
BKIIIOUEHUSX UHOTIA COACPKUT MpUMeEcH Oojiee HU3KOTEMIIEPAaTyPHBIX Ta30B.

Oco00 HYXHO TMOAYEPKHYTHh PA3IMUUs IO KOJUYECTBY M COJEBOMY COCTaBY (DIFOMIHBIX
BKIIIOUEHUI B KBapile TPAHUTOB KPYIHBIX MAacCHUBOB (C HEMPOMBIIIJICHHBIM OPYACHEHHEM) U
IPaHUTOB ILUTOKOB (C MPOMBIIIJICHHOW MUHEpaau3anueil). OTH pa3iuuus BbIPAXAlOTCS B
OTCYTCTBHH BO BKJIIOYCHHSX B KBaplie FPAHUTOHUIOB BOJIb()PAMOHOCHBIX IITOKOB COJIEH MarHus
U nipeo0ajaHre BKIIFOUEHUH ¢ KapOOHATHBIMH COJISIMH, B TO BpeMsl KaKk B KPYITHBIX MacCHUBaX —
HAOMIOAI0TCs OOpaTHBIE COOTHOIIEHUS. B 1emoM kBapil TpaHUTOB IITOKa JIEpMOHTOBCKOTO
MECTOPOXKICHHS OTJIMYAETCs 3aMeTHO Oosiee pa3HOOOpa3HBIM COCTAaBOM BKJIIOYEHHUH, TIO
CPaBHEHHMIO C KBaplieM I'PaHUTOB, OJIM3KO PACTIOI0KEHHOTO KPYITHOTO MacCHBa.

Taxkum 00pazoM, mepeyuciaeHHbIe TEPMOOAPO-TEOXUMUYECKHE OCOOEHHOCTH MarMaTUYECKUX
¢GIIOMI0B B COBOKYITHOCTH € TETPOXMMHUYECKUMH  XapaKTePUCTUKAMU TPAHUTOUIIOB
CBUJICTEIILCTBYIOT O  BBICOKOTEMIIEPATYpHBIX  IapaMeTpax IMOpoJ  BOJIb(PPaMOHOCHBIX
KOMIUIEKCOB, MTOATBEPK/1asi TTyOUHHYIO TMPUPOAY UX MPOIYIHHUPYIOMINX PACIIIaBOB.

5.2. CTagnitHOCTh ¥ H30TONHO-TEOXMMHYECKHE TapaMeTPbl py1000pa3oBaHus.

[TocTmarmaTideckue MpoIecchl TATOHHBIX BobPpaMoHOocHBIX PMC HacnenyroT mpupoay
¥ CBOWCTBA MX NPOXYIMPYIOIIMX PACIUIABOB Ha BCEX JTalax MWUHEPAIM3ALUH, XapaKTepHusys
BOCCTAHOBUTENBHBIC YCIOBUS  (POPMUPOBAHHUS, Ha UYTO YKa3bIBAIOT MHUHEPAJBHBI COCTaB
METaCOMATUYECKUX TIOPOA W pPyA, TUNOMOpGHBIE OCOOEHHOCTH MHHEPAJOB, JaHHBIC
TepMOOAPOTCOXUMUYECKUX M HM30TOMHBIX HcchenaoBaHuit (ManaxoB u ap., 1989; Xerumkos,
[Taxomoga, I'Bo3aes, 1991; I'Bo3neB u np., 1998; 1999; I'Bo3nes, 1984; 2001).

Ha Bcex MecTOpOXIEHUSX pyAHBIE Tela CI0KEHbBl MHHEPAaTbHBIMU acCOIUAISIMU
POTOBHUKOB, CKapHOB, IIOJICBOIINATOBBIX METAaCOMAaTHTOB, TPEH3eHOB U  CyIb(UIOB,
dbopMupoBaHrE KOTOPBIX COOTBETCTBYET YEThIpEM H3TalaM MUHepaiu3aluu: 1| — KOHTaKTOBOTO
MeTamoppusma, 2 — CKapHOBOMY, 3 — pyAHOMY, 4 — TIOCTPYTHOMY .

B mepsBblii 3Tan BMemaoniye TeppUreHHbIe Moposl (aleBpOIUTHI, CIAHIbl, IECUaHUKN) B
KOHTAKT€ C MAacCMBaMH M UITOKAaMH TPAHUTOMJIOB ObUIM HMHTEHCUBHO OpPOTOBHKOBAHBI, a
W3BECTHSKH TMpeoOpa3oBaHsl B Mpamopbl. Ha mectopoxaenusx JlepmonTtoBckoe m BocTok-2
KapOOHATHBIE TOPOJIBI MO MEepH(PEPUH KOHTAKTOBOTO Ope0JIa MPeICTaBIeHbl Pa3HOCTIMH TEMHO-
ceporo (M3BECTHSIKK) U ceporo (ci1abo MpaMOpHU30BaHHBIC U3BECTHIKN), & B KOHTAKTOBOM 30HE —
0enmoro (MpamMopsI) 1[BeTa. 3HAYCHHUS 8°C u 8"0 (I'Bo3zeB un ap., 1998; 1999), nonyuyenusie ams
U3BECTHAKOB 3THX MecTopoxaeHui (oT 2.8 mo 3.6%0 u ot 23.1 1o 23.8%o0 COOTBETCTBEHHO),
CBUJCTENBCTBYIOT 00 WX MOPCKOM TeHe3uce. brnu3kue 3HadeHHs HMEIOT cepble U Oesbie
MpaMopbl, HaOI0jaeMble B KOHTAKTE MACCUBOB U IITOKOB TpaHUTOUAOB (0T 2.4 10 3.1%0 u OoT
22.0 1o 24.1%o0 COOTBETCTBEHHO). DTO YKAa3bIBAeT Ha MOJYMHEHHYIO POJIb TMIPOTEPMAaIbHOIO
¢urona pu PpaKIMOHUPOBAHUH M30TOIOB YIJIEPOJa M KUCIOPOJa B MPOILECCe KOHTAKTHOTO
Meramopdu3Ma, a Tak ke (y3kuil nuamasoH Bapuammii 0'°O n 0'°C) HA OTHOCHTEIBHYIO
3aKpBITOCTh  PYyJO-MarMaTU4ecKOW CHCTEMBl B OTOT JTall W OTCYTCTBHE KaKOTO-IHOO
3HAYUTEITLHOTO BOJOOOMEHA C OKPYIKAIOIICH CPEIOi.

Bonee 3naunTenpHbBIe BapHalliil H30TOITHOTO COCTABA TUX 3JIEMEHTOB MOJIYUYEHBI IS IOPOJI,
U3MEHEHHBIX TpU CKapHUpoBaHUH. KampIUThl U3 MpPaMOpOB KOHTAaKTa CO CKapHaMU HUMEIOT
snadenne &' °C ot +1.9 10 -0.5, a "0 or 19.0 10 15 %o, 4TO yKasbIBaCT HA BO3PACTAIOLIYIO
POJIb TUAPOTEPMATBHOTO (IIFOMIA B MEPUOJ CKapHOOOpazoBaHMs. KalbIMTHI, BBITIOIHSIONINE
MyCTOTHl CPEOU CKAPHOBBIX M PYIHBIX MHHEPAIOB, a TaKXe KaJIbLUUTHI W3 MOCTPYIHBIX
MPOKHIIKOB HMEIOT 3Hauerne &' °C o1 -0.5 10 -13.0%0 1 80 o1 17.0 10 3.0%0 COOTBETCTBEHHO
(I'Bo3aeB u ap., 1999).

Ha mectopoxaeHnn ATBUIKM MpaMoOphbl, JIOKaJHM30BaHHbIE Ha Mepu(epun pyAHbIX Tell, He
TOJIKO KOHTAaKTOBO-METaMOP(HU30BaHbI, HO ¥ TUAPOTEPMAIHHO W3MEHEHBI, Ha YTO yKa3bIBAIOT
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suauenns &°C u 8'°0 (ot -4,6 no -6,4 %o m 10,2 mo 12,8 %o COOTBETCTBEHHO) OJM3KHE K
3HAYEHUSIM MEePEeKPUCTAIIN30BAaHHBIX MPaMOPOB 13 KOHTAKTa C MUPOKCEHOBBIMH CKapHaMH (OT -
3,9 no -4,0 %o wu ot 12,7 no 13,8 %o COOTBETCTBEHHO) M TUJPOTEPMAIBLHO H3MEHEHHBIX
kapOoHaToB MecTopoxacHui JlepMoHTOBCKOro M BocTok-2. [lo maHHBIM CHEKTPabHOTO
aHanM3a MpUMecH Boib(paMa B MpaMoOpax KOHTAKTOBBIX OPEOJIOB HE YCTaHOBIICHO.

Bo BTOpoii 3Tam  Ha BceX MECTOPOXKIEHUSX CHOPMUPOBATUCH CKAPHBI HECKOJIBKUX
BPEMEHHBIX N1EPUOJ0B (CTaANN): pAaHHUN, CPETHUMN U O3 THUM.

«PaHHMe» CKapHBI MPOCTPAHCTBEHHO AacCCOLMUPYIOT C MEJAHOKPAaTOBBIMU IOPOAAMHU
IPaHOJMOPUTOBOTO, TOHAJIUTOBOIO COCTAaBAa W HAOMIOAAIOTCA B POTOBHKAX 3K30KOHTAKTOBOTO
oOpaMJyIeHUsI KPYITHBIX MacCUBOB (TpaHuTouabl S- u [-S tunos). Ucknrouenue - JlepmoHTOBCKas
PMC, raoe oHum BeTpeudaroTCs U B KOHTAKTE€ «PYJOTE€HEPUPYIOIEro» INTOKA, KOTOPBIA HE
BBIXOJIMT 32 Mpeiesibl KOHTaKToBoro opeosa IIIuBKUHCKOrO MaccuBa.

Ha JlepmonToBckoii 1 BocTtokoBckoit PMC 3Tu ckapHBI OTHOCATCS K HHDUIBTPALMOHHOMY
TUIy W XapakTepusyloTcs Oosee BBICOKHMMH, OTHOCHTEIBHO CPEIHUX U TO3IHUX CKapHOB,
TemmneparypamMu (HopMupoBaHHsS (MUPOKCEH-TPAHAT-BOJUIACTOHUTOBAS, MHPOKCEH-TPAHATOBAS
banuu; 750-500°C 1o B.A.XapukoBy, 1968) ¥ TOBBIIIEHHOW MarHe3HaJbHOCTHIO, YTO
OTpa)kaeTcs B HMX MHHEpPAIbHOM cOCTaBe (IpeoliaJaloT MHPOKCEHbI JAUOICHI-CATUTOBOTO
COCTaBa, TpaHaT — I'POCCyJIsIp, BE3yBUaH, BOJUIACTOHMT).

Ha Arsuikunckoit PMC panHHMe ckapHBI IpeJCcTaBlIeHbl 0ojee HU3KOTEMIIepaTypHOM
TMPOKCEH-3IMA0TOBON  ammeii (400-350°C; mHpokceH canuT-(eppocalnToBOr0 COCTABA;
AMUAOT — I[OU3UT-KIMHOLOM3UT; BOJUIACTOHUT — He Habmoxancs). [IpombluieHHbIX
coJiep:KaHui Bolib(hpama B «paHHHUX» CKapHax HE YCTaHOBJIECHO.

CkapHBI «CpeIHEro» BPEMEHHOrO Iepuoja HaOIIOAAI0TCS HEMOCPEACTBEHHO B KOHTAKTaX
PYZIOT€HEPHUPYIOIIMX MITOKOB U Aa€K IUIArHOTPAHUTOB U TPAHOIUOPUTOB (MOpoAbl S-Turna uiu I-
S Tuna, oOoramieHHbIE CHaTUYEeCKUM MarepuaioM). llleenuToByl0 MUHEpAIM3ALUIO 3TUX
CKapHOB corjacHo mpexactaBieHusM B.A.KapukoBa (1968), crnenyer mnoapa3aenirh Ha
«CONYTCTBYIOUIYIO» M «HAJOXKEHHYIO». «Conymcmeyrwouwias» MUHEpanu3alus NpeAcTaBleHa
rHe3aMu (0 HECKOJbKHUX CAHTHUMETPOB) KBapll — IUIarMOKJIAa30BOTO COCTaBa C MEJIKUMU
UANOMOP(HBIMU KpUCTAJUIAMH THPOKCEHA TIO3[HEW TeHepaluu, IeenuTa, aMmdubona u
cyipugamu (MUPPOTHH, XalbKOMMPUT). B3auMOOTHOLIEHUS NEPEYUCIECHHBIX MHUHEPAJIOB
(OTCYTCTBYIOT ~CTPYKTYpPBHl 3aMEUICHHs U TEePeKpUCTAIIU3allMK) YKa3blBalOT HA HX
MOCJIEI0BATENbHYI0 KpUCTaUIn3aluoo. TeMeparypa KpUcTauIM3allMM KBaplia W3 TaKUX THE3]
Ha BCEX MECTOPOKIEHHUsX Bapbupyer B auanazone 300-350°C. Ha mecropoxuenun Bocrok-2
CKapHbl M OKOJIOCKaPHOBBIE METACOMATUThI C COIyTCTBYIOLIEH MMHEpalu3alMeld colep:kaT
nossiieHHble (30-1000 r/t W), mHorma mnpomsbinuieHHble (m0 1,2% WO;3) KoHIEHTpauuu
BoNb(pama. «Hanoxcennasy» MUHEpaTU3aIysl CBs3aHA C OKBapleBaHUeM, ampuOonm3anuein u
cynbduau3anueil TMPOKCEHOBBIX CKapHOB (Mpeo0ialaloT CTPYKTYPhl 3aMEeIleHus], KaTakia3a u
ap.). IIpocTpaHCTBEHHO y4YacTKM TaKMX CKapHOB TATOTEIOT K 30HAM IIOJIEBOIIMATOBBIX
METAaCOMaTUTOB HIIM TPEU3EHOB U OOBIYHO COJEP)KAaT MPOMBIIIJICHHBIE KOHIEHTPAlUU
Bosb(pama (ot 0,1 1o Gonee 2,0% WOs3).

3HaYUTEIbHBIC BAPUALIUM B U30TOITHOM COCTaBE (5180 u 0°C o1 20.0 10 15.0%0 m ot 2.0 1m0
0.0%0 COOTBETCTBEHHO) MEPEKPUCTAIUIN3OBAHHBIX KapOOHATOB BIOJIb 30H «PAaHHUX» U
«CpeHMX» CKapHOB YKa3blBAalOT HA YBEJIUYEHHE POJU THIPOTEPMAbHOrO (GUIIoMAa B 3TOM
IIPOLIECCE U MOTYT KOCBEHHO CBUJETEIBCTBOBATH O HEPABHOMEPHOM IPOTPEBE PA3HBIX YUACTKOB
pyZlo-MarMaTH4eCcKOn CUCTEMBI, HaxoJs OO0BsICHEHHE B MHOUIBTPAUOHHO-
OuMeTacoMaTHYeCKOW NPUPOAE CKAPHOBO-PYIHBIX TEJ, MPU OTHOCUTENBLHO BBICOKOH (Ooiee
500°C) mavansHOli Temneparype ckapaupyomiero ¢uronna (IK'soszaes u ap., 1991; 1999; 2006).
3Hagennst O'°C B IIEPEOTIOKEHHBIX KAPOOHATAX M3 [IEHTPATbHBIX YIACTKOB «CPEIHIX» CKAPHOB
nocturaiot -5.0%o. Takoe oOoramenue kKapOOHATOB JETKUM M30TOIOM YIJIEPOAA MOATBEPIKIAET
NPUBHOC CKAPHUPYIOUNM (ITFOMIOM MarMaTOreHHOTO yrieposa co 3HadeHmsMu O C = -7%o.
MoIHOCTh 30H U3BMEHEHUH BJOJb CKapHOBBIX TEJ HE MPEBBIIIAET MEPBBIX CAHTUMETPOB, YTO,
BEPOSITHO, 0OYCIIOBIIEHO PE3KUM IaJICHUEM TEMIIEPaTypbl CKAPHUPYIOLIETO (IO IA.
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Onenka mapaMeTpoB  CKapHOOoOpa3oBaHUSl 1O  KOHCTaHTe  paBHoOBecus  (Kp)
COCYIIECTBYIOLINX MHPOKCEHOB M TpaHaToB (mo Mertonuke B.A.Kapukosa, 1966) mozponmia
YCTaHOBUTh, YTO «PaHHUE» CKApHBbI JIEPMOHTOBCKOIO MECTOPOXKACHUSI UMEIOT Y3KUN AMAna3oH
Bapuanuii 3HaueHuit Kp ot 1.0 1o 10.2.; 3HaueHns OIU3KHE K €IUHUIE TUITHYHBI TSI CKAPHOBBIX
TEJ PacHoJIOKEHHBIX B KOHTAKTe ¢ IpaHuTOM]aMu, a Onu3kue k 10.2 - Ha yJaJeHUu OT HETO.
(I'vozaes, 1984; 2000; 2001). Cnenyer oTMETHTb, YTO Auana3oH Bapuauuid Kp He 3aBUCHUT OT
MecCTa JIOKaJW3allud CKapHOB: B KOHTaKT€ IITOKAa WM KPYIHOTO MaccuBa TPaHUTOUOB.
HesnauutenbHble KonebaHUs ATOrO MapaMeTpa MOTYT KOCBEHHO YKa3bIBaTb Ha OTHOCHUTEIHHO
MOCTOSIHHBINA TEMIIEPATyPHBII TPaJAUEHT B KOHTAKTOBOM OPEOJIE 3TOr0 MeCTOpOoKAeHHs. CKapHbI
C TIOJMMETAJUTMYECKON MUHEepanu3aliel UMeI0T KOHCTaHTy paBHOBecus ot 0.47 mo 1.5

KoHcTanTsl paBHOBeCHS Uil CKapHOB MecTopoxaeHus Boctok-2 (ot 10.9 no 25.0), a Taxxke
CKapHOB Ha COMPSDKEHHOW C HUM TEppUTOpUHU pynomposiBieHus Tucosoe (ot 25.3 mo 47.3)
U3MEHSIOTCS B 00Jiee IMUPOKOM JIHara3oHe W UMEIOT 0oJiee BRICOKHE 3HaueHus. C yBeInueHHEM
TIyOWHBI 3aJeTaHUsl CKAapHOBBIX TeJ, HAOMIOJaeTcsl 3aKOHOMEpPHOE MOHIKEHUE 3HAYeHUU
KOHCTaHTHI paBHOBecHs 10 9-16 (mpotuB 10-25 Ha BepXHUX TOpU30HTaX). Eciau npeanonoxuTs,
4YTO MecTopokaeHue BocTok-2 u pymomposiBneHue TucoBoe  HMMEIOT OAMH M TOT K€
PYIOTEHEPUPYIOMUI HCTOYHHUK, TO Ha TIIyOOKMX TOPU30HTAX IIEPBOTO, CIEAYET OXKHIATH
ckapHbl ¢ Kp menblie 9 (Takue xe, Kak U Ha JIepMOHTOBCKOM).

JIyst ckapHOB MECTOPOXKIACHUSI ATBUIKA YCTaHOBIICH MHTepBai Bapuauuii Kp ot 2.3 no 40.4
u Oomnee. I[lepBeie 3HaueHuss Kp TUNUYHBI Ui CKapHOB, JIOKAJIM30BaHHBIX B KOHTAKTE C
Jaiikamu, a BTOpbIe — sl ckapHOB Ha HebosbmoMm (10-20 M) ynaneHuu oT HEX. DTOT (akT, B
COBOKYITHOCTH C JaHHBIMH TIO TETPOJIOTUH POTOBHKOB, MOXET CBUAETEIHCTBOBATH O KpailiHe
HEPAaBHOMEPHOM TEMIIEPATYPHOM TIpPaJUEHTE B I0JIE KOHTAaKTOBOIO OpEOJa, CO3/1aBaEMOI0
cepueli cyOnapayienbHbIX JaeK TPAHUTOUIOB.

B nenom, B mpenenax kaxmaoro mectopoxaenus (Boctok-2, JlepMoHTOBCKOE) HameuaeTcs
TEHACHINUS TOHMKEHUSI KUCIOTHOCTH CKapHHUPYIOIIMX PACTBOPOB MO MeEpe MX MPOJABIKEHUS
(ymaneHusi) OT MHTPY3UBHOTO KOHTAKTa M OT «PAaHHUX» THIIOB CKApHOB K «IIO3THUM». B 3TOM
XK€ HarpaBlieHHU 0oJjiee BBICOKOTEMIIEPATYPHBIE accouualnuu ¢ BoiutactoHutoM (750-500°C),
CMEHSIFOTCSI OTHOCHTEIEHO HU3KOTEMIIEPATYPHBIMH — MUPOKCEH-rpaHaToBbiMU (650-450°C) u
MPOKCEH-3IHUA0TOBEIMU (Menee 500°C).

B Tpermii (pyaHblii) 3Tam  (QopMUpOBANMCH pPYAHbIE Tela C HPOMBIIIJICHHBIM
BoJIb(ppaMOBBIM ~ OopyleHeHHeM. OHHU TMpPeACTaBISAIOT CO00M MeTacoMaTHYeCKHe 3ajexH,
CJIOKEHHbIE MMHEPAJIBbHBIMM aCCOLMALMAMM IIOJEBOIINATOBBIX METAaCOMATUTOB, I'PEW3EHOB,
KBaplEBO-ILIEEIUTOBBIX U CYIbGUAHBIX PY/I, HAIO)KEHHBIX HA CKapHBI.

[losneBommaroBele METACOMATUTBl, MYCKOBUTOBBIE I'DEH3EHBI U KBapLEBO-IIEEIUTOBBIE
pyABl  TPENCTaBIAIOT CO00M 00pa3oBaHWS CTaAWMM KHUCJIOTHOTO BHINIeNadyuBaHus (110
J.C.Kopxunckomy, 1955). Bo BpeMeHu OHU 11OCIIEOBATEIBHO CMEHSIOT IPYT JIpyra M UMEIOT
omuskue  P-T mapamerpbl, HO HECKOJBKO pAa3lIMYyalOTCA IO COCTAaBy T'HIPOTEPMAalIbHBIX
pacTBopoB. VICTOYHHKOM pacTBOPOB Il TAaKUX MOPOJ MOTYT OBITh OTHOCHTEIBHO KHCIBIE IO
coctaBy obOoramenneie P, W, F, Na pacmnaBel (TpaHuThl TIyOOKHX TOPHU30HTOB INTOKA
JIepMOHTOBCKOTO MECTOPO’KICHHUS), BOBHUKHOBEHHE KOTOPBIX BO3MOXHO NpU (PaKLHOHHOM
KpUCTAJUIM3alMM KaK paciuiaBoB S-, Tak ¥ [-S TumoB. DTo corjacyercs ¢ NpeacTaBiICHUSIMHU
IO.A. Kocrununa (2000), BBIAENIAIOMIETO 1BE OCHOBHBIE TPyl MarMaTHYECKUX OPOJ: HU3KO-
(Low-P) u BreicOKOdOChOpHBIe (High-P). IlepBpie - xapaktepusyroT pacruiaBel I- u I-S-
(BocrokoBckas u Arpuikuackas PMC), a Btopsie - S-tunoB (JIlepmontoBckas PMC), umes
pa3Hble BOJIOIMOHHBIE TPEH/Ibl Ha KJIAaCCU(PUKAIMOHHBIX quarpammax (puc. 8). YcraHnosieHo,
yTO Ha JIEPMOHTOBCKOM MECTOPOXAECHUU KBapll U3 IOJIEBOIINATOBBIX METACOMAaTUTOB C
HICETUTOM [0 JaHHBIM TOMOTEHHM3allMd Ta30BO-KUIKHUX BKIIOYEHUH QopMupoBaics B
TemnepatypHoM untepsaie 380-280°C, npu 3nauennsx pH=7,9.

B MycKOBHUTOBBIX Ipeii3zeHax (Ha BCEX MECTOPOXKACHMSIX) COCPEIOTOUYEHBI MaKCHUMAallbHbIE
KOHIIGHTPAIIMH LIEEeTUTa U apCEHONMHUPHUTA; TNPUCYTCTBYIOT MUPPOTHH, XAIbKOMUPUT TaJICHUT,
CTaHHHH, TYpMaJluH; B cdanepuTax OTMEUYEHbl BBICOKHE conepkanus kaamus (1o 1,0 mac.%).
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OTU TOpOABl HA MECTOPOXKIEHUAX BocTok-2 u JlepMOHTOBCKOM 00pa3oBajuCh B HMHTEpBAJC
TEeMIIEpaTyp 420-300°C u pH pactBopoB B mHTepBasie 8,1-7,1. Temneparypa romMmoreHu3anuu
BKJIIOUEHUII B KBaple U3 MYCKOBUTOBBIX I'PEM3EHOB M KBapLEBO-IIEETUTOBBIX MPOKUIKOB
MECTOPOKIEHUS ATBUIKK U3MEHsETCS B qrana3one ot 340 no 300°C npu pH ot 7,0 1o 6,4.

bruotuToBhIe (Ha BCeX ATAJOHHBIX 00BEKTax) U QuioronuToBbie (JIGPMOHTOBCKOE) TPEI3CHBI
HAJIOXKEHbl Ha THPOKCEHOBBIE CKapHbl (JIepMOHTOBCKOE, ATBUIKM) M TOJEBOIINATOBBIC
meTtacoMaTuThl (JlepMoHTOBCKOE, BOCTOK-2) M OTIMYaIOTCS OT MYCKOBUTOBBIX T'PEM3EHOB MO
KOJIMYECTBEHHOMY COOTHOUICHHIO CYIb(GUIHBIX MHHEPAJIOB W IO COAEPKAHUAM B HHX
3JIEMEHTOB-TIpuMeceil. B HUX cocpeoTO4YeHbl MaKCHUMajbHblE KOHIIEHTpAIMM XaJbKOIHUPHUTA,
rajieHuTa, canepura, CTaHHUHA; MEHEE XapaKTEPeH apCEeHOMUPUT; B callepuTax yCTaHOBICHBI
MaKCHMaJbHO BBICOKHME coaepxaHus kaamus (mo 1,5 mac.%). Ha mectopoxaeHun ArbUIKU
KBapIl U3 OMOTHUTOBBIX I'PEH3EHOB KPUCTAJUIM30BAJICA B JMAla30HE TEMIIEpaTyp 340-310°C u
pH= 7,7. Tlo mpeacraBnenusim [[.C.Kopxunckoro (1955) u B.A.XKapuxosa (1968) st
o0pa3oBaHUs CleyeT OTHOCHUTD K MO3HEH IIEeJI0YHON CTaHH.

N3meHeHne napamMeTpoB pyA000pa3yronX pacTBOPOB MPU KPUCTAIIM3ALUU MUHEPAJIOB B
npelenax PacCMOTPEHHBIX CTaauil MPUBOAUT K (OPMHPOBAHHIO MUHEPANBHBIX ACCOIMALIUN
CylbOUIHBIX pyA: KBapL-apCEHONMUPUTOBOM, KBapL-MUPPOTUHOBOM, KBapl-XaJbKOIMUPUT-
nUppoTHHOBOM u ap. Ha wmecTopokaeHuu ATBUIKM KBapll M3 KBapl-apCEHOMUPUTOBBIX
IPOXKUIIKOB ¢ BUCMYTOBBIMH MHHEpaaMU KPUCTAILIM30BAIICS IIPU cpeaneil temneparype 285°C,
u3 pactBopoB ¢ pH paBHo#t 7,2, a KBapIl U3 KBapI-MUPPOTHHOBBIX MPOKUIKOB C XAIBKOIIUPUTOM
- mpu 270°C u pH=6.4. [10 jaHHBIM HU3YYEHHS COJEBOIO COCTaBA Ta30BO-XKUIKUX BKIIOUCHHUIM
poar CO, B pacTBOpax 3aMETHO yBeauuuBaiach ¢ 62,2 no 76,5 mMonb% B HaNpaBiICHUHM OT
paHHUX accolualuili K mo3aHuM. Takas ’k€ 3aKOHOMEPHOCTh YCTaHOBJIEHAa U Ui PYyA
mectopoxkaerust  JlepmontoBckoro.  CynbhuaHble  pyabl  MeCTOpOXAeHHs  BocTok-2
dbopmupoBanuce u3 donee menounbix (pH=8,2-8,5) pacTBopos.

[TonydyeHHble JaHHBIE COIVIACYIOTCS C pE3yJbTaTaMU HM3yYeHUS] BUCMYTOBBIX U
BUCMYTCOAEPXAIIUX MHHEPAIOB, KOTOpbIE OTJarajuch B 3aKIIOYMUTEIbHBIE MEPHOIBI
dbopMupOBaHUs accoUMalUi C MIEETUTOM, IMOCIE KPHUCTAJUIM3ALMH CYJIb(QHUIHBIX MUHEPAIOB
(MUppOTHHA, aPCEHOMMUPHUTA, XAJbKONUPHUTA U Ap.). Ha OTHOCHUTENBHO BBHICOKOTEMIIEPATypHBIC
yCIIOBUSI 00pa30BaHUs CYJIb(UIHBIX MUHEPAJIOB YKa3bIBalOT MpHUMECH cepedpa M BHUCMYyTa B
TaJICHUTaX MECTOPOXKJIEHUH, TeMIiepaTypa KpUCTaNIN3allud KOTOPOro MO AKCIEPUMEHTAIbHBIM
nauHbM 185-200° C (Henamesa, 1975); npucyTcTBHE B pyaax NMUPPOTHHA U CAMOPOIHOTO
BHCMYTa (271° C; TonoBukoB, Komonun, 1964) CBHUJICTENBCTBYIOIIMX O BOCCTAHOBUTEJIBHBIX
YCIIOBUSX KPUCTAUIM3allMd MUHEPAJIOB ¥ O HAIIPABIEHHOCTH Ipoliecca MUHEPaIo00pa3oBaHus B
CTOpOHY cMmetieHust pH B Onu3HeHTpanbHy0 00JIaCTh.

YerBepThblid - MNOCTPYAHBIA 3TAam 3aBEPIIACT TUIAPOTEPMATIBHYIO JESATEIBHOCTh Ha
MECTOPOXKJCHUSAX TOSABICHUEM KBapI-KapOOHATHBIX M KapOOHATHBIX (MHOTZA C IHUPUTOM)
MPOXKHUIKOB, KOTOpBIE B IMpeAenax pPYIHBIX Tell MEepPeceKaroT BCE PACCMOTPEHHbIE BBIIIE
MHUHEpaJlbHble 00pa3zoBaHusA. TemmnepaTypa TOMOI'€HHM3AalUMU BKJIIOYCHUH B KBaple W3 MO3THUX
KBapI-KaJIbIHUT-XJIOPUTOBBIX MPOXKUIKOB ¢ mupuroM He mpesbimaer 200°C (Arbuiku). B stor
3Tar HaOJII0aeTCsl TEHACHIMS K 000TallleHNI0 KapOOHATOB TSKEIBIM M30TOIOM KHCIOpOJa MpU
OJIHOPOJHOM H30TOITHOM COCTaBE€ YIJIEPOJa, YTO, BEPOSITHO, CBS3aHO C OOIIMM IMOHM)XEHHEM
TEMIeparypbl MuHepanoobpasyomiero ¢uuonaa a0 100-70°C u ero MeHee HMHTEHCHBHBIM
B3aMMOJICCTBUEM C BMEIIAIOIIEH Cpeoi B 3aBepiarontuii nepuos hopmuposanus PMC.

W3ydeHue W30TOMHOTO COCTaBa CEPbl CKAPHOBO-IICEIUT-CYIb(PHUIHBIX MECTOPOKICHUN
T0Ka3a10 Bapuamuu O°'S B auarmasone ot -0,9 10 -6,7 %o. MakCHMaibHO Jerkas cepa (ot -4 10 -
6,7%0) xapakTepHa [UIsi MHUHEpaJoB MecTopoxjaeHuil JlepmontoBckoro u Bocrok-2; Ha
MECTOPOKICHUHM ATBUIKH OH H3MeHsieTcs: oT -3,0 10 -0,8%/o, u 6oJiee GIM30K K METCOPUTHOMY
CTaHJapTy, yKa3blBas, BEpPOSTHO, HA TJIyOMHHBI MCTOYHUK €€ MPOUCXOXKICHUS U3
BOCCTAHOBJIEHHBIX PacIlIaBOB.

B 1menom, Ha wu3yueHHBIX OOBEKTaX M3OTONHBIA COCTAaB KUCJIOpPOJAa B MHUHEpajax
MarMaTHYECKUX MOpoja  OIM30K K €ro COCTaBy B MHHEpajaxX acCOLUHPYIOIUX C HHUMHU
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«BOJB(PAMOHOCHBIX» METAacoMaTUTOB U pyn. [lpocnexuBaercs 3aKkOHOMEpHas HBOJIIOLUS B
BapHalMsIX H30TOMOB KHUCIOPOJa W YIJIepoJia B HANpPaBIEHUU OT TMOPOJ, MPeoOpa3oBaHHBIX
IPOIIECCOM KOHTAaKTOBOTO MeTaMopdu3Ma, J0 IMOCTPYIHBIX MPOKHIKOB. DTO O00YCIOBIECHO
TJIaBHBIM 00pa3oM TEMIEpaTypoil U CTENEHBIO y4acTusl B UX (JOPMUPOBAHUU THAPOTEPMAIIbHBIX
dmonoB, ¢ BapuamuaMu O'°0, NMPUOTIKAIOMMMUCA K 3HAYCHHUSM PYIONPOLYHPYIOLIIX
Marmatudeckux mopof (ot +10 go +13%o), a 0"C - k 3HaueHmIM -7,0%o0, XapaKTEepU3yOLIUM
IyOMHHBI MCTOYHMK. B TO ’ke Bpems HIEeTUThl HM3YYEHHBIX MECTOPOXKJIECHUH 00OTalieHbI
JIETKUM HU30TOIOM KHUCJIOpOAa (6180 ot +7,8 10 +6,3%0), 4TO CONMMKAET UX C HICSTUTAMU U3 Py
MecTopoxkaeHnii banrtuiickoro mura (bopumesckuii u ap., 1976), KOTOpble UMEIOT «KOPOBYIO»
MIPUPOY PYAOIIPOIYITUPYIOIIMX PACIUIABOB M THAPOTEPMATBHBIX (iTton10B (pHc. 8).
III. MOJEJIA JIOKAJIBHBIX BOJIb®PAMOHOCHBIX PMC U KPUTEPUU UX
OIEHKMN.
I1.1. Moaeau PMC THIIOBBIX MEeCTOPOKIAEHU.

['maBHBIM, OMpENEISIONIUM 3JIEMEHTOM B JIOKAJBHBIX MOAENX BoyibppamoBeix PMC I-
nopsiika (pyJIHbl paiioH) siBisieTcst MectopoxkaeHue (JtokanbHas PMC IlI-nopsaxa). B uuncio
COCTaBHBIX YacTei 000 MOJeNnu MEeCTOPOXKICHHUS BXOAST OCaJ0YHble, MarMaTHYecKue,
METacOMaTU4eCKHEe MOPOJIbI U Pyibl, (HOPMUPOBAHHE KOTOPHIX MPOUCXOIUT Ha Pa3HBIX YPOBHIX
36MHOM KOpBL. YCJIOBHO, B 3€MHOW KOpPE€ MOXXHO BBIJCIUTh TPU 30HBI, KOTOPBIE
XapaKTEePU3YIOTCS MPUHIUIUAIBLHO Pa3HbIMU MPOXOSAIIMMHU TPU PA3IUYHBIX TeMIepaTrypax
nporeccamMu: 1 — 30Ha TeHepaluuu paciulaBoB, 2 - 30Ha aHATEKCHMCa M MarMaTU4eCcKoOu
muddepeHMauyl - paciyiaBoB; 3 — 30Ha I[E€PEeHOCa, KPUCTAJUIM3ALMHU PaclljaBOB |
pynootioxeHus. TemnepaTypHble mapaMeTpbl B MEPBBIX JIBYX 30HaX Oosee, a TpeTbel MeHee
500°C. Kaxnas 30Ha OTpakaeT pasHble MEPHOIBI B SBOIOLHMHM MAMATHUECKHX DPACILIABOB U
OPOAYLHUPYEMBIX HMH THAPOTEpMANbHbIX (aouaoB. /i OLEHKH YpOBHS 3apOKICHUS
MarMaTHYECKUX  pacIlaBOB, HUX IMETPOXMMUYECKHX OCOOEHHOCTEH H  OCOOCHHOCTEH
OPOAYLUHUPYEMBIX HMMH THIPOTEPMalbHBIX pAacTBOPOB Haubojiee TMpHeMIIeMa MOJElb,
paspaborannas J[.B.Pynaksucrom (1985) u ycoBepiieHCTBOBaHHASE aBTOPOM C HCIIOJIH30BAHHEM
naHHbIX Rb/Sr m3oronmuu. B coOTBETCTBHUM C HEM, MarMaTHYECKHUE IMOPOJIBI, TMPOIYIIUPYIOIIHE
CKapHOBO-IICEIUT-CYIb(PUIHYI0O  MHMHEPAIM3aIMI0, OTHOCATCS MO  METPOXUMUYECKUM
xapakTepucTukaM K [-S u S Tunmam MIBMEHHTOBOH cepHH, a WX pacIiaBbl — (POPMHPOBAIICH B
HaualbHbIM (paHHUI WM paHHeOporeHHnli) sTanm  pasButus PMC, Ha e€ pas3HbIX
TUIICOMETpUUYECKUX ypoBHsX. Ilo coBpemeHHbIM npezactaBieHusM (Xanuyk, 2006; I"'ono03y6os,
2006), yYUTHIBAIOIINM CTPYKTYPHO-TEKTOHUYECKUE MPU3HAKH, MOSBICHHE TaKUX PACIIaBOB B
OJTHUX M T€X XK€ CTPYKTYpax KOPBI XapaKTEPU3YIOT PEKUM TPaHC(HOPMHON OKpanHBI.

J171s OLeHKH BOJIOIUN MAarMaTUYECKUX PACIJIaBOB B 30HE KPUCTAJUIM3AINH, UCIIOIb30BaHA
«KaMepHas» MoJiens, npeaioxennas JI.B. Tayconom (1977) u pazpaborannas B.M.Koanenko
¢ coaBTopamu (1988). B sToii Mojenu, ycOBEpIIEHCTBOBAHHON aBTOPOM B COOTBETCTBUU CO
CTaJIUAHOCTHIO MHUHEPaTI000pa30BaHUs TUIIOBBIX CKapHOBO-IICETUT-CYIb(PHUTHBIX
MECTOPOXKIACHHM, pa3HbIE MO0 COCTaBy MarMaTH4ecKHe MOPOJAbl B MPOIECCe KPUCTALTU3ALNN
npoAyuupytoT pasHele 1mo P-T mapamerpam M MuHEpanu3alud THIPOTEPMAJIbHBIE (DITIOUIBL.
Murpanust Quron10B 1 00pa3oBaHHE PYIHBIX TEN MPOUCXOAMT MO CHUCTEME TMOp U TPEIIWH,
BBITIOJIHEHHE KOTOPBIX CO3JaeT eAuHylo QumonaHyo cuctemy. OleHka mapamMeTpoB TakKou
CHUCTEMBbl OCHOBBIBATAach Ha pa3pabOTKe U COMOCTABICHUH B COBOKYMHOCTH HECKOJIBKHX
YaCTHBIX  MOJENEH: METacOMAaTUYECKUX, TIE€OXMMMUYECKHUX, H30TONHBIX, CTaJUNHHOCTU
MUHEPaTI000pa30BaHusl.

Jlis  ckapHOBO-IIESUT-CYIbGUAHBIX  MecTopoxacHuii (PMC Tperhero mopsgka) 3a
TUNOBYI0 MpuHATa Mojenb JlepmontoBckoir PMC (pme. 9-A). OcHoBaHuMeM [uis 3TOTO
nocHyXuiu: 1 — Onu3KKue NeTPOXUMHUUECKHE XapaKTEPUCTUKU TPAaHUTOUA0B KPYITHBIX MAacCUBOB
U TIOPOJ PYAOTCHEPUPYIOUIETO IITOKA MECTOPOXKACHHUS;, 2 - ONU3KUIl BO3pacCTHOM HHTEpBAl
(GopMuUpOBaHUs TPAHUTOUJOB M COMNPSHKEHHOW C HUMM LICEIIMTOBOW MUHEpanu3auuu; 3 —
OTCYTCTBHE (WJIM BCTpPEYAIOTCA PEOKO U ci1ab0 MPOSBICHBI) METACOMATUYECKUX TMOPOJ U
MUHEpAIU3aliy, acCOLMMPYIOIMMX C JAPYTMMH IO TNETPOXMMHUYECKUM XapaKTEpUCTUKAM
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MarMaTu4eckuMu  KoMmiuviekcamu. CorjacHO  3TOM  MOJENM  HUHTPY3UBHBIE  [OPOAbBI
JlepmonToBckoit PMC cdopmupoBanuch B TpH 3Tama: IOPCKUIl, paHHEMEIOBOW U paHHe-
MIO3JHEMEJIOBOW. B mepBbIi - IOPCKUM 3Tall MarMaTU3Ma, BEPOATHO, HA HUKHEM YPOBHE KOPBI
MPOUCXOANIO 33apPOKICHHE MAarMaTU4eCKUX OYaroB, CBUAETEIHCTBOM KOTOPBIX MOTYT OBITh
BCTPEUAIOLIUECS] HA IPPO3UOHHON MOBEPXHOCTH UHTPY3UBHBIEC Tejla TabOpONI0B, MHTEHCUBHO
M3MEHEHHBIe 0oJiee TIO3HUM TPaHUTOUTHBIM MarmMaTu3MoMm BacuibeBckoro komiuiekca. B ato
K€ BpeMs INEpBUYHBIE paclyiaBbl OBLIM YacTHYHO IEPEMEIIEHbl B IIpelaenax 3TOH ke
TEMIEpPaTypHON 30HBI Ha OoJee BBICOKUMI YpOBEHb («30Ha AaHATEKCHCa») KOPBI, T/
IPOMCXOIUIIO UX O00OTalleHne KPeMHHEM, TIIMHO3EMOM, Boib(pamMoMm u ap. sneMeHTamMu. Bo
BTOPOM - paHHEMENOBOM 3Tam - B pe3yipTaTe akTtuBu3auum PMC pacmiaBbl U3 «30HBI
aHATEKCUCa» OBbLIM MEpPEMEIICHbl B «30HY KpHCTaUIM3alluW», TJE MX HBOJIIOLMS B Ipoliecce
KPUCTAITM3AIUN TI0 «KaMEPHOI» Mojenu MpuBena K (GOPMUPOBAHUIO MAarMaTHYECKHX MOPOJ
BacunpeBckoro Kommiaekca Y acCOLUHUPYIONIMX € HHMMHM CKapHOB, IOJIEBOIIMATOBBIX
METAaCOMaTUTOB M TPEH3EHOB, COMPOBOXKIAIOUIUXCA IIEENUT-CYyIb(OUIHON MHUHEpaTu3aluen.
Cyns mo reodpusmueckuM panHbM (IlerpumeBckuii, 1984; 1986), marmarudeckuii owdar,
IPOAYLUPYIOMIUI BOJIb()PaMOBYIO MUHEPATH3AIINIO, ObLT 3HAUUTEIBHO CMEIIEH MO0 TOPU30HTAIIN
OTHOCHTEIIFHO OYara 30HbI aHATEKCHCa, YTO MPHUBENIO K (POPMHUPOBAHUIO B 30HE KPUCTAILTH3AINN
OTHOCHUTEIIBHO «3aKPBITOI» CUCTEMBI. B TpeTHil — BepXHe-HUKHEMEIOBOU Tall MarMaTU4eCcKon
nesitenbHOcTH JlepmonToBckoit PMC - mpousonuia nmoBTOpHas aKTUBM3AlUsl HUXKHEKOPOBOIO
ouara M TepeMelIeHHe paCIUIaBOB B 30HY KpUCTAIM3allMU, MpHBeAliee K (OpMHUPOBAHUIO
CPEIHHX IO COCTaBY BYJIKAHUTOB andaHCcKoil cBUTHI (110-115 miiH. n€eT) 1 KOMarMaTUYHBIX UM
nopon (rabopo, rpaHoIUOPUTHI, TpaHuThl) CaMypo-BUKHHCKOTO UHTPY3UBHOTO Komiuiekca (90-
100 muH. net). IlosiBieHHe BYJIKAaHUTOB KHCIOTO COCTaBa, BEPOSITHO, CIIEAYET CBSA3BIBATH C
NepeMENIEHUEM PACIIIABOB U3 OCTATOYHOT'O OYara ypoBHS «30HbI aHATEKCHCA.

Heckonbko gpyroit Bumg wumeer wMoxaenb BocrokoBckoit PMC  (pue. 9-B). 3nech
MarmMaTudeckue nopoAs! JJanbHeHCKOro KoMIiekca cOpMUPOBAINCH B TP BPEMEHHBIX dTara.,
Cyzs no MUHEpaJIbHOMY COCTaBY, IETPOXMMHUYECKUM M M30TOMHBIM XapaKTEpPUCTUKAaM IOpPOJ B
NIEPBBII — pAaHHEMEJIOBOM ATall HA HUKHEKOPOBOM YPOBHE CHCTEMBI 3apOJUIICS OYar NEPBUUHBIX
pacIuiaBoB, O Ye€M CBHJETEIIbCTBYIOT HEOOJbIINE Telna rabOpouoB, JTOKATH30BAHHBIX B 30HE
HentpanbHO-CUXOTI-ATMHBCKOTO pa3zioma. B 3TOT ke 3Tam, NpuU BBICOKOHM TEKTOHUYECKOM
aktuBHOCTH PMC (125-127 miH. et - atan koumsun o A.M.Xanayky, 2000), 6GonbInast 9acTh
NEPBUYHBIX pacIUIaBOB OblIa rmepemelieHa Ha 0osiee BBICOKME YPOBHU CUCTEMBI: OJIHA YacTh — B
«30HYy aHATEKCHCa», a JAPYrasi 4acTh - B «30HY KPUCTAJUIU3ALUI» (JUOPUTHI, MOHIIOAHUOPUTHI U
np. JlanmeHeHckoro maccuBa 125 miH. net). Cnenyomuid UMITyJIbC TEKTOHHYECKOM aKTHBH3aAIIUN
cuctemsl (111-115 muH. neT) ObIT MEHEe MHTEHCUBHBIM OTHOCHUTEIHHO mepBoro. OH MpUBEN K
pasrepMeTH3alid oyara «30Hbl aHAaTEKCHCa» U MEPEeMEUICHHIO pacIUIaBOB, OOOTaIleHHBIX
KPEeMHHUEM, TTTMHO3EMOM, KallueM, BOJIb(pPaMOM H Jp. JIEMEHTaMH, B HHM3KOTEMIEpaTypHYIO
«30HY KpucTamnzauun». OCThIBaHME 3TOrO MPOAYLUUPYIOUIETO BOJILGPAMOBOE OpYyACHEHUE
oyara, Kak M Ha JIEpMOHTOBCKOM MECTOPOXACHHUH, IPUBEIO K IOCIEI0BATEILHOMY
(GbOopMUPOBAaHHIO CKapHOB, IIOJIEBOILIMATOBBIX METAaCOMAaTUTOB M rpeiseHoB. Cyns 1o
OIPENEICHUSIM HU30TOITHOTO BO3pacTa I'PEHU3CHOB C IIEEIMTOBOM MHHEpAIU3aLMel, BpeMs HUX
dbopMHpOBaHUS COBMAJACT CO CICAYIOIMUM, TpeTbuM wummnyiabcoM (90-100 mumH. ner)
TekToHn4eckoi aktuBu3auuu PMC. Bo Bpems 3TOro umiynibca pasrepMeTU3NPOBAIUCH TOJIBKO
MarmMaTU4ecKue O4yaru 30Hbl KpUCTAIM3aluu: 00beMHOro ovara J[ambHUHCKOrO MaccuBa (yke
3aKpUCTAJUIN30BABIIECTOCS 10 (aluu TpaHOJHMOPUTOB — KpaeBas (anus) M OTHOCUTEIBHO
MajJ000BEMHOTO «BOJIb)PAMOHOCHOTO» oOuara mecTopokaeHus Boctok-2. Ux mocnemyromias
IBOJIIONMS TpHBeNa K OJM3KOOJHOBPEMEHHOMY (OPMHUPOBAHUIO (110 HM30TOMHBIM JaHHBIM)
rIaBHOUM (a3wl - MOPPUPOBHIX TPAaHUTOB bricepHOoro maccuBa (OOP-OJOBSHHAS T€OXUMHUYECKAS
crenuaan3anys), Tejl IErMaTUTOB ¢ TYPMAJIMHOM M IPEW3EHOB C IIEETUTOBON MUHEpAIU3aLUEH.
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JlokanbHanA reHeTu4YecKkasa mogens JlepmoHToBCcKkon PMC.

STans MmarMaTusma | 1] ]

Bepxxas kopa
30Ha KpHCTaNNM3aLMK

W yaooTnomeHns(Mexee 5000C)

K1
124
P Y
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K1-2 -2
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JlokankbHaa reHeTHU4Yeckaa moaenk Boctokosckon PMC.
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0,700,709
Mg, Na, K, AL §i, 0

Cr XX R R g

0,704
Mg, Ca, Na, Al §i,0

W aHatekcuca (Bonee 5000C)

Hioknss kopa
30Ha 3apoXIeHHA pacnnasos

(|

NokanbHasA reHeTn4yeckasa mogenbk ArbinkmHckom PMC.

STansl Marmarusma 1 1] m
J
140142 WP

J
124-126

J
‘, cneccapTUThl

C, CI,H, Al Si

BepxHsan kopa
30Ha KpUCTANNM3a LMK
1 yRooTnokeHuA(MeHee 5000C)

0,704-0,709
Mg, Na, K, Al, §i, 0

Frr XX kR R ]

M aHaTekcica (Gonee 5000C)
0,704

HwxHss kopa
30Ha 3apoxaeHus pacnnasos

Mg, Ca, Na,Al, 8, 0

Ium] 2[Tv]3xx] 4 +] 5[] 6lvv] 7] 8[=3] 9[===110[*=] 111 127 ]13[*=s

YenosHeie 06o3HaueHnn: 1 - MaHTHA: 2 - 6a3ansToBLI CNOM (6a3ansTe); 3 - UOPUTOBLIA GO (QMOPUTEI); 4 - TPAHNTHLIA CIIOM (TPaHMTEI), 5 - NEAKOKPATOBLIE
FPAHUTEI, ANAUTHI, NBMMATUTHL; 6 - BYMKAHHTEI CPEAHEo COCTABA; 7 - BYNKAHUTEI KWCHOMo COCTABA; 8 - METAMOPOreHHBIE MOPOABE 9 - OCAAoHHbIA CNoi; 10 -
OTHOLLEHWA MIOTOMNOB CTPOHLMA 10; 11 - FYBUHHEIE PAINoMel: 12 - HANPaBNEHWE ABWKEHNA PACNNABOE U MMAPOTEPMANHEIX PACTEOPOE; 13 - U30TONHBIA
soapact (Mnk. fleT)

Puc. 9. Mogenu nokanbHbix PMC TUNOBLIX MECTOPOXAOEHUMN.
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ArsiikuHckas PMC, ¢ Touku 3penust nzotomHoro (Rb/Sr) Bo3pacTa, n3ydeHna HerocTaToOqHO
xopoio. B Toxke Bpems ee MOJENb, CyIs MO COCTaBy M METPOXUMUYECKUM XapaKTEPUCTUKAM
MarMaTU4ecKuX MOpOJ, MUHEPAJIbHOMY COCTaBY METACOMAaTUYECKUX OOpa3oBaHMM M pyAd, HX
nocjen0BaTeNbHOCTH (hopMUpOBaHUs, Oosiee Oam3Kka k Moaenu Boctokosckoit PMC (puc. 9-B).

I11.2. YHuBepcanbHas Moaeb Boab(ppamonocnon PMC.

YHuuBepcanbHas (MHTerpaibHasi) renetudeckas Mmoaens PMC npexacraBnsier coboit cioxkHOe
COueTaHWe JIOKAJIbHBIX CyOMoOJenel pa3HONOPSAKOBBIX CHUCTEM C pa3HOH  pyJHOMH
cnenuanuianuend, GOpMUPOBAHHE KOTOPBIX OOYCIOBIEHO MHOTOSPYCHBIM CTpPOEHUEM
KPHUCTAJUIMYECKOM YacTH 3€MHOM KOpPBI, TEHE3HMCOM W 3BOJIIOIMENA MarMaTUYECKUX PacCIlJIaBOB
pa3HBIX THUICOMETPHUUECKUX YpOBHEH. B cooTBeTCTBMM ¢ 3TUM, mpeiaraeMas aBTOPOM
TeHEeTHYEeCKass MOJIENb JIOKAJIbHOU «BosbppamMoHocHoi» PMC - 3TO cilokHOE coueTaHue
9JIEMEHTOB HI)KHEKOPOBOT'O MarmaTh3Ma C 3JEMEHTaMH €ro MOCJEIYyIoIIeld SBOJIONUM Ha
BEPXHUX YPOBHSX KOPBHI.

TpaauuuonHo, B m000i reHepann3oBaHHOM reHeTnuyeckod Monenu PMC nurocdepHbrit
0J10k cocTouT M3 AByX dYacTteil (puc. 10): HMxkHe# - 001acTh 3apOXKIEHUS MarMaTUYECKHUX
pacmiaBoB (HWXKHSSL KOpa — BEpXHSAS MaHTHs) U BepxHell - o0jacTh ux mpeoOpazoBaHUs
(KpucTayumdecKast 9acThb JIMTOC(HEphI - BepXHsS Kopa). HuxHssS 9acTh - mHQOpMaTHBHA TOJIBKO
B OTHOIICHUU TIPUPOJIBI 3aPOKICHUS TIEPBUYHBIX PACIUIABOB B CBSA3H C CYIIECTBOBAaHHEM JBYX
pa3HbIX, NPOTHUBOpEYAIlMX JpYr JpYry KOHUENIUil: «TeKTOHUKM IunT» (XaiH, 1980) u
«ropsuux To4ek» - TioMoB (3oHeHmaH u Kyspmun, 1983; 1993; JlutBuHOBCKMi, 1985;
Maruyama Sh., 1994). HezaBucumo oT 3T0r0, NapaMeTpbl MarMaTU4€CKUX 04aroB 3TOr0 YPOBHS,
BEPOATHO, KOHTPOJIUPYIOT HA MOBEPXHOCTH MapaMmeTpsl JokanbHbX PMC I-ro mopsaka (pyaHbiit
paiioH) WM CTPYKTyphl Ooyiee BBHICOKOTO paHra. BepxHss yacte - Oonee nHpoOpMaTuBHA U e
CTpOCHHE MOATBEPKAACTCA JAHHBIMU Te0(U3NIECKUX HUCCIEeIOBAaHUIM, KOTOPhIE MOTYT CITY>KUTh
OIHUM U3 ONpPEEeSIONMX MPU3HAKOB B 0000INAIOMIMX MOJENSX JOKAJIBHBIX PYIHO-
MarmMaTU4eckux cucteM. B atux mogensx OonwpmmHcTBO uccnenoBateneii ([locmenos, 1962;
Nuukcon, 1973; Bnacos, 1979 bakynun, 1979; 1991 u np.) yciaoBHO noApa3AeisitoT BEPXHIOKO
4acTh KOPBI Ha TPU COCTaBHBIE oOyiactu: 1 - obnacTe reHepanuu; 2 - 00JacTh mepeHoca; 3 -
001aCTh KOHLIEHTPUPOBAHUS PYIAHOTO BeleCcTBa («oKanu3anum», no F0.M.bakynuny).

YuuThIBas reOTEKTOHWYECKYIO MO3UIUI0 (aKKPEIIMOHHO-CKIIaA4aThle CHCTEMbI) DPaiioHOB
JOKaJM3allMd  KPYHHBIX  BOJb(MPAMOBBIX  MECTOPOXKICHHUH, HUX  HPOCTPAHCTBEHHYIO
MPUYPOYCHHOCTh K TOAHATBIM (MO TeodU3MUYECKUM JaHHBIM) OJIOKaM 3€MHON KOPBI,
pacroyioKeHHBIM B OOpaMJICHUU «JOJTOKUBYIIUX» TIIYOMHHBIX Pa3jIOMOB C pPa3BUTHEM B UX
npenenax IIyTOHWYECKOr0 MarMaTH3Ma Ha pa3HbIX TMIICOMETPUYECKUX YPOBHAX 3€MHOU KOPBI
(TpaBUTAIlMOHHBIE MHUHHMYMBI), aBTOPOM TIpeJUIaracTcsi TEHETHUYecKas JIOKaabHas MOJEIhb
Bosb(pamoHocHoir PMC, pa3paboranHas ¢ ydetom mojeneit «rektoHoreHa» (Illep6a, 1970),
«30H TyOuHHBIX paznomoBy (Kpeiitep, 1956; Kazanckuii, 1972; Jletnukos, Kazanckuii, 1991),
«HAACYONYKIMOHHBIX 30H» (XaHuyk, 2000) u «TpanchopMHBIX OKpaumH» (Xanuyk, 2006;
I'onozy6os, 2006). OcHoBanuem uist 3Toro nmociayxunu u padorel B.IL.VTkuna (1984; 1985;
1989) mo reOoTeKTOHHMYECKOMY PAOHUPOBAHUIO AKKPEIMOHHO-CKIIamM4aTol cucteMbl CHUXOT?-
AnuHS, B KOTOPHIX aKLUEHTUPOBAHO BHUMAHUE HAa COBMEUICHHOCTH B IPOCTPAHCTBE PYIHBIX
paliloHOB C 30HaMHM paCTSDKEHUH, KOHTPOJIUPYEMBIX MOJIOKEHHUEM «KPHUIITOOATOIUTOBY
rpanuTonioB. Cnenudurka rpaHUTOUAOB ONPEACISCTCS UX MPUHAIIEKHOCTHIO K aCCOLUAIMSIM
nopon [-S m S-Tuma, pacmiaBel KOTOPHIX (POPMUPOBAIHCH HA Pa3HBIX THIICOMETPUYECKUX
YPOBHSIX KOpPBI, UMES pa3HyIO PYIHYIO CIIEHHATU3ALUIO.

B mopensax nmokameHbix PMC I-mopsnka (pyaHbIi pailoH), COCTaBHOM YacThIO KOTOPBIX
spisitores PMC Bonb(pamoBbix MecTopoxaeHuid (mokanbHas PMC II-nopsiaka), Mo aHanoruu ¢
MOJICIISIMH «30H TJTyOHMHHBIX Pa3IoMoB» u «0noBopyaHbix PMCy (I'oreBuyk, 2002), B cTpoeHUHN
KPUCTATMYECKON (BepxHel) yacTu JTUTOChEepHOro OJoKa BBIIENAIOTCSA J1Ba YPOBHS (spyca),
KOTOpBIE XapaKTEpU3YIOTCS Pa3HbIMU CBOMCTBAMHU U OINPEACNSAIOT 3JIEMEHThl MarMaTu3Ma u
MUHEpAIN3aluy (3HIOT€HHOW 30HAJBHOCTH) Ppa3HbIX HepapXudyeckux mnopsakos (puc. 10):
HIDKHUHN sIpyc («30Ha FeHepaluy, aHaTeKcrca, MarmaTuiaeckon nquddepeHnnanuy U 3KCTpakuu
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pacIuiaBoB») U BEpXHHUIL sipycC («30Ha EpeHoca U KpUCTauIM3aluy paciuiaBoBy). [lo nocneanum
JAHHBIM MOIIHOCTb KPHUCTAJJIMYECKOW YacTH KOpbI (IO TpaHUIlbl ¢ MaHuel) JlepMoHTOBCBKOM
PMC cocraBimsier 34-36 kM, a pacueTHas Temmeparypa Ha moBepxHoctH «Moxo» - 500°C
(Mansbimues F0.®. u np., 2004). Cyns no reopu3ndeckuM JaHHBIM, OJM3KUE MapaMeTpbl UMEIOT
Bocroxosckas (33-35 kM) u ArbuikuHckas (35-38 km) PMC (Ilerpumesckuii, 1984; Hecrepos,
[Tappenos, 1985; Ctoruuit u ap., 1997).

Huorcnuit apyc - 510 001acTh € MpeodiaaiaHiueM IUIaCTHIECKUX IedopMannii, OTBEYaroIast
no P-T ycnoBusiM BBICOKMM CTagusM MeTamopdu3ma mopoj. 31ech Haluyhe WiIn
BO3HUKHOBEHUE TOp M TpPELIMH BEChbMa TUIOTETUYHO, a PEIIAIOILYI0 pPOJib B TPAH3UTHOM
MacconepeHoce urpaer (HOpMUPOBaHME TOHKOCIAHLEBATOM CTPYKTYpbl OJaCTOMHJIOHUTOB,
MOSIBJIGHHE KOTOPBIX MOXKET OBITh pPE3yJIbTaTOM «CTpecca» MpU pealu3aluu Ipolecca
metamoppuueckoit auddepeHumanuu nopox B ycinoBusx Temmeparyp Oonee 400-450°C. B
HACTOALIMI MOMEHT 3KCIEpPUMEHTAIbHO JI0Ka3aHa pPEaJbHOCTh IMEpeHoca (CKOJbXKEHUE)
¢uron10B (MOYTH Ha CyOMOJIEKYJISIPHOM YPOBHE) BJIOJIb TNIOCKOCTEH paccIaHIlOBaHHBIX MOPOJ U
MIOKa3aHo, 4TO MO Macco3(p(PEeKTUBHOCTH 3TOT MEXaHU3M Ha HECKOJBKO MOPSAKOB MPEBOCXOIHT
00BeMHBIN (QIIOUAHBIN TIEPEHOC 10 30HaM TpemnHoBaTocTH (JletHukos, 1973; 1997).

[lepBuuHbIe pacriaBbl, 3apOAMBILNECS Ha HUKHEKOPOBOM YPOBHE, IONaAasi B 3Ty 00J1acTh,
o0oraaroTcsl CHaTUuyecKuM MaTtepuasoM kopbl (Si, Al u 7ap.) W B 3aBUCHUMOCTH OT €€
@penoctn» - pyaasiMu (Co, Cu, Mo, Be, Sn, W, As, Ta, Nb u np.) komrnonentamu (JIeTHUKOB,
1965; 1967). DTOT sipyc sABIsETCA ONPEIEAIONIMM B METANIOTEHUH PYJIHBIX PailOHOB U y3JI0B
(JloKanbHBIE CHCTEMBI MEPBOTO M BTOPOrO MOPSAJKOB), a TaK K€ T'€OXMMHH MarMaTH4ecKUX
pacIuiaBoB, MPOAYLHUPYIOMUX BoJb(ppamoBoe (M comyTcTByromee) opyaeHeHue (JI.B.Taycon,
1973, 1977, 1989; M.I'.'Py6 u ap., 1982; B.B.JIsxoBuu, 1972, 1983; B.M.KoBanenko, 1977;
B.1.KoBanenko u nap.,1970, 1988, 1989; HKO.IL.Tpommn u nap., 1981, 1983; B.C.Kyapun u
1p.,1985; H.B.Cob6ones, 1964). [loarBepkaeHneM 3TOTO CIY>KUT HaOJItogaemMasi 3BOJIOIMOHHAS
3TanmHOCTh B (OPMUPOBAHMM MarMaTMYeCKMX IOpPOA B IpeAenax  paccMaTpUBaEMbIX
nokanbHbIX PMC mepBoro mopsiika: paHHUHM, CpeAHMH MO3MHMHA (MM paHHEOPOTCHHBIH,
CPEIHEOPOTEHHBIN, TO3MHEOPOreHHBIN). Kakaplii dTam xapakTepu3yeTcss OIpeaesICHHBIM
F€OXMMHYECKMM THUIIOM MarMaTH4eCKMX IOpoJa (KOMIUIEKCOB) U COIyTCTBYIOLIEH €My
MHUHEpalu3alue, orpaxas  OOIIyl0  SBOJIOLMOHHYIO  HAlpaBJIEHHOCTh  IPOLECCOB
npoucxogsamux B PMC. IlpekpacHelii mnpumep — ApMHUHCKMH pyIOHBIH pailloH ¢
mecropoxaeHusiMu Boctok-2 (W), 3absitoe (W-Sn ¢ Mo, Be), Turpunoe (Sn ¢ W, Mo, Li) u
Ip. 37ech MarMaTHYecKue MOpoAbl (CylIs MO BO3PACTy, METPOXMMUYECKHMM W H30TOIHBIM
xapaktepuctukam; Pyo u mp., 1982; Kpemmckuii u ap., 1998; XeruukoB u ap., 1994; 1996;
l'oneBuyk u gap., 1988; 1990), ¢ koTopbIMH accolMMpPYET NPOAYKTHBHAas MHMHEpaIA3alys,
OTPaXKaroT ABOJIONUIO PACIJIaBOB Ha HIKHUX ypoBHiIX PMC, B pa3Hoil cTerneHn 00oraIeHHbIX
KOpoBOH cocraBisomeil. ['myOuHa 3aeranusi MarmMareHEpUpyIOIIMX OYaroB IO JaHHBIM
reopuU3N4YecKux MCCIENOBAaHUNH U TOJOXKEHHIO (DUIYypaTHBHBIX TOYEK Ha JuarpaMmax
pacnpenenenus peakux menodei (Gondie, 1973; Gondie, Banagar, 1974; cm. puc. 5) — 25-30
kM. [IpennonoxurenabHO, odyaru 3TOrO0 paHra HaxoJATCs Ha IpaHMLE paszena 0a3albTOBOIO U
TPAaHUTHOTO CJ0eB KOphl. MIX 00beM Ha riryOMHE KOHTPOJIUPYET Ha MOBEPXHOCTH MapaMeTphI
KyIHOJbHBIX CTPYKTyp BToporo mopsiaka (bukuHo-ManuHOBCKasi CBOJOBas CTPYKTYpa;
Pazmaxuun u ap., 1975; Tomcon u ap., 1984; boponanos u nap., 1998). D10 cornacyercs ¢
JAHHBIMU pacIipe/ielieHns B MarMaTudeckux nopoaax P39, Ha nmuarpammax La/Ybn-Yby Toukn
X COCTAaBOB PACIMOJOXKEHBI B ToJie aMpuOomUTOB (0a3ambTOUIO0B) KOHTHHEHTAIBLHOW KOPBI.
[Tocnenyromas PBONIONUS TaKUX PACILUIaBOB Ha APyroM (0ojee BBICOKOM) THIICOMETPUYECKOM
YPOBHE 3TOTr0 sipyca (KOHTHHEHTaJbHasi Kopa) MpUBOIUT K (popmupoBanuio B PMC ogaroBbix
CTPYKTYp TpeThero nopsaka. Coctas aklieCCOPHOro rpaHara (CpeJHue 3HaueHue MUPOIIOBOr0
muHana: 16,1% — JlepmontoBckas PMC u 18,35% - BocrokoBckas PMC) yka3biBaeT Ha
HaxOXXJEHWE JTHX ouaroB Ha miyOmHe 15-20 kM. UMXx pasrepmeTusanus U TOCTYIUICHUE
pacIyiaBoB B BEpXHUH SIPyC (30HY KPHCTAIIU3AIMK) 00YCIIaBIUBAIOT (POpMUPOBAHHE
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MECTOPOKIACHUM U PyAHBIX T€J C pa3HOTUITHOW MUHEpaIU3alMed B 3aBUCUMOCTH OT CTEIEHH MX
oOoramieHusl cHUajJMdeckol - KOpoBoil cocTaBistomeid. [logoOHBIE 37ME€MEHTBHI AIBOIIOLUU
MarMaTH3Ma pyJHBIX paiioHOB paccMarpuBaiachk B padorax O.I1.M3oxa c coaBropamu (1967;
1978), A A.1llernosa (1976, 1980, 1987), U.H.I'oBopoBa (1977), 1.B.Pynaksucta (1985), @.P.
Anensuuna (1985), B.A.Tpynununoii ¢ coaBropamu (1985), JI.H.Opunnnukosa (1976, 1988),
B.C.IlormoBa (1982, 1985), TI'.H.lllep6a (1970), W.H.Tomcona (1969, 1988, 1998),
B.I'T'oneBuyka (2002), C.M.PomuonoBa (2005) u MHOrMX Jpyrux wucciemosareneid. Bce
aBTOPBHI OTMEYAIOT, YTO B MpeAeNiaX BBIACIIEMbIX KOMILJIEKCOB MarMaTHu4ecKuX MOpoJ CTEIEHb
00O0ralieHHOCTH MPOAYLUUPYIOUIMX HX pacIulaBOB KOPOBOH COCTaBIISIIOIIEH 3aKOHOMEPHO
YBEJIMYUBACTCSl OT pAaHHEro 3Tama K mo3aHeMy. [IpuMenutenbHO K BojibppamoHocHBIM PMC
Takas 3TalHOCTh (SBOJIIOLMS) MPOSBICHMS MarMaTtu3Ma B OpPOTEHHBIX 00JACTSAX —JAETajlbHO
paccmotpena B paborax C.I'.ConoBbeBa (CosoBbeB, 1994, 1997). Im noka3aHo, 4yTO pa3Hble
001acTH OporeHe3a MMEIOT OJUHAKOBYIO TIOCIIEIOBATEILHOCTh (ITAamHOCTH) (OPMHPOBAHUS
MarMaTU4ecKuX KOMIUIEKCOB, B KaXKIOM M3 KOTOPHIX 3aKOHOMEPHO M3MEHSIOTCA HX
NeTPOXUMHUYECKUE TMapaMeTphl, OTpakas HBOJIIOLMOHHYIO HAIpaBJIE€HHOCTh IPOILIECCOB
npoucxofsmux B PMC. VYuutsiBasg mnepeducieHHble (akTOpbl, aBTOPOM IMpeajaraercs
reHeTUYeCcKas MOJENb JIOKaIbHOH Bosb@pamoHocHo PMC, npumenumast kK /lanbHeBOCTOUHOMY
peruoH. B cooTBeTcTBUU C HEW, MarMaTU4eCKHe MOPOAbI, MPOIYIIUPYIONIHE CKAPHOBO-IICETUT-
CyJIb(OUIHYI0 MUHEPATU3ALUIO, OTHOCITCS MO METPOXUMUYECKUM XapakTepuctukam K [-S u S
TUTIAM, a MX paciviaBbl — (POPMUPOBAIUCH HA PA3HBIX TUIICOMETPHUUECKHUX YPOBHSX KOPHI B
HavaJIbHBINA (paHHUN WM paHHEOPOT€HHBIN) 3Tan pa3sutus PMC.

Bepxnuit apyc - 310 00651aCTh T/Ie TPOUCXOIUT KPUCTAUIN3AIMSI MATMATHYECKUX PACILIaBOB
U opmMupoBaHue pyaoreHepupyromux ¢uaronaoB. OHa XxapakTepu3yeTcss HU3KUMHU 3HAUYE€HUSIMU
P-T mapametpoB (Huke ypoBHS (aliu 3eJIEHBIX CIAHIIEB) U PA3BUTHEM XPYNKUX AeopMariuii.
PacninaBel noctynaromue B 3Ty 00JacTh XapakTepu3ytoT JokanbHble PMC Tperbero nopsaka, a
UX OYarv, BEpPOSITHEE BCEro, SBOIIOIMOHUPYIOT MO «KaMEpHOI» Mojaenu, pazpaboTaHHOU
JI.LB.Tayconom (1977) u B.U.KoBanenko c¢ coaBtopamu (1988). B coorBercTBUM € 3TOM
MOJIEJIbI0 pa3Hble IO COCTaBy MarmMaTM4YecKue MOpojbl, 00pa3oBaHHBIE B Ipoliecce
KPUCTAIIM3AI[MN pacIliaBa, MPOAYIUPYIOT pasHeie 1mo P-T mapameTpaM W MuUHEpamu3aluu
ruaporepMaiibHbie (ironsl. Murpamus ¢aonnoB 1 o0pazoBaHUe PYIHBIX TNl MPOUCXOAUT IO
CHCTEME TI0p U TPEIMH, BBIIOJIHEHHE KOTOPBIX CO3/1aeT CAUHYIO (MIIIOMIHYIO CUCTEMY.

st ckapHOBO-1IeenUT-Cyabduaabix Mectopoxkaenuii (PMC Ttperbero mopsizka) 3a
TUIOBYIO MOJIETb 3BOJIIOLIMU PAcCIUiaBa B MPOIECCE €r0 «KaMEepHOW» KPUCTAJUIM3ALUU MPUHSITA
CXeMa-MoJIeTb TOCeA0BaTeIbHOCTH MUHEpaiooOpazoBanus Jlepmontosckoit PMC (pue. 115
I'Bo3nes, 2006), mOCTpOEHHOW C YYETOM MOJEJIEH METaCOMATHUYECKUX IOpPOJ PYAHOIO IO
(I'Bo3neB, 2004), monmeneli W30TOIMHOTO COCTaBa KapOOHATOB W3 METACOMATHYECKUX IOPOJT
(I'Bo3aeB u ap. 1999), MuHEpanIoOro-reOXMMHUIECKIX MoJieNel ctpoenus pyaHbix Ten (I'Bo3aes,
2005), xapakTepu3yonmx pasHbie mapamerpsl JokaabHeIX PMC Tperbero nopsnaka. Cynas mo
TUTIOMOP(GHBIM  OCOOEHHOCTSIM ~ aCCOLMAIIMM CKapHOB, IMOJICBOILIMATOBBIX METaCOMAaTHUTOB,
Ipel3eHoB, CyIbQUIHBIX pyA d3Ta MOJelb MpPUMEHUMA M [JS JAPYTUX «ITAJIOHHBIX»
mecTopoxkaeHui (Boctok-2 u Areuiku). Ha cxoacTBo Mozeneil B IEPBYIO OYEpENb yKa3bIBaeT
Y3KUW JWana3oH Bapuwanuii ocHOBHBIX mapameTpoB (SiO; u  K,O+Na,O; oTHomeHus
Al/(Na+K+Ca), Fe"/Fe™+Fe™ u K/K+Na; suauenums Iy u REE) PYAOIPOAYLUPYIOIINX
MarmMatudeckux mopona (tadma. 1-2; cm. puc. 3-4). Ha mmarpammax JI.C.bopommna (1987)
MarMaTU4ecKue MOpOAbl PYAOICHEPUPYIOLIUMX IITOKOB OJHOTUIIHBIX [0 TEHE3Ucy U
MUHEpATU3alUd MECTOPOXKIECHUH  00pa3yloT CaMOCTOSITENIbHBIE SBOJIIOIMOHHBIE TPEHbI,
OTpakalllue CTENeHb OOOTaIleHUs] MEPBUYHBIX pPACIUIABOB KOPOBOHM COCTABISIONIEH B odarax
HIDKHETO fApyca, B MPOTHBOINOJIOXKHOCTh TpPEHJaM METPOXUMHUYECKHX THIIOB MOPOJ,
XapaKTepU3YIOMIKX 3BOJIOIMOHHBIE TPOIECCHl (KPUCTAUIM3AIM PACIUIABOB) B BEPXHEM sipyce
PMC - 30ne kpuctamumzaiuu (puc. 12). KocBeHHO Ha 3TO yKa3bIBAIOT HBOIOIMOHHBIC TPEHIBI
00orameHHOCTH IpaHUTONI0B ochopoM u Gpropom Ha auarpammax FO.A.Koctunmna
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(KocTumun, 2000; I'Bo3aes, 2005; cM. puc. 8), a Tak ke 00bEMHOE COOTHOIICHHUE Pa3HBIX THUIIOB
METaCOMAaTHUYECKHUX MOPOJ C IMIEETUTOBOM U CynbPUAHON MUHEepanu3anuei. Tak, Ha
MECTOpPOXKIAEHUH  JlepMOHTOBCKOM  (pacmuiaBbl S TuUHa) I[IMPOKO  PaclpOCTpPaHEHbI
BBICOKOITPOAYKTHBHBIC IIEEIUT-aaTHT-I0JIEBOIINATOBBIE METACOMATHTHI U CYJIb(HUAHBIE PYIbI
C apCEeHONMPUTOM, B TO BpeMs KaK Ha MECTOPOXKJIeHUU ATbUIKHM (pacmiaBbl [-S Tuma) — 3tu
0o0pa3oBaHUs PeaKH, a MPEo0Iaal0T PYIbl C XaIbKOMHPUTOM.

ConocraBnsss moaenu PMC wmecropoxaenuit Bocroka-2 u  JIepMOHTOBCKOTO, MOXHO
3aMETUTh, YTO OHH HMEIOT OJWHAKOBBIE BPEMEHHBIC MEPUOJbI TEKTOHMYECKOW aKTHUBU3ALIUU
(pasrepMeTH3aly CHCTEM). JTO MPHUBOAUT K TOMY, YTO B OJHHX M T€X JX€ CTPYKTYpPHBIX
JJIeMEeHTax HaONIOMal0TCS MarMaTHYecKhe TOpOAbl € Pa3HbIMU  METPOXMMHYECKUMU
XapaKTEePUCTHKAMH  MPOAYLHUPYIOIIME  PA3HOTUIHYIO  MHUHEpalM3anuio. MacmraOHOCTh
OpyJleHeHus1 (MMHEepaau3aluu) 3aBUCHUT: | — oT merpoxumuueckoro tuma (I-S u S-) u o0bema
pacmaBa  (MaccuB, IITOK, Jalkh), (OPMHUPYIOIIErO0  MarMaTH4ecKyl0  KOJIOHHY,
NPOAYLHUPYIOLIYI0 pyJdoreHepupymomue (GIouabl; 2 — OT CTENEeHU «OTKPBITOCTH» CUCTEMBbI
(cBsi3U C TITyOMHHBIM UCTOYHUKOM HIKHETO sIpyca); 3 — OT MHTEHCUBHOCTH IMMOCTMAarMaTUYECKUX
MIPOIIECCOB U UX COBMEIICHHOCTH B €IMHBIX CTPYKTYpax.

[lo  nurepaTypHbIM  JaHHBIM,  OOJBIIMHCTBO  BOJB(PAMOBBIX  MECTOPOXKICHHM
MPOCTPAHCTBEHHO M T€HETUYECKH CBSA3aHO C HEOOMBIIMMHU IITOKAMH WIH alkaMU TPAaHUTOUIOB
pa3Hbix nerpoxumuueckux TUNoB (I-S u S), xoTopble yacTo (B 3aBHCHUMOCTH OT CTEHEHH
SPOAMPOBAHHOCTH PAaOHOB) PACHONIOKEHBI B 00OpamIIeHWH KpYMHBIX MaccuBoB. OOpainaer Ha
ce0s BHMMaHHE TOT (PaKT, YTO C KPYNMHBIMA MAacCCHBAMHU OOBIYHO aCCOLMUPYET HECKOJIBKO
MEJKUX U CPEIHHX TI0 3aracaM MECTOPOKICHUN C He3HAYUTENbHBIM Pa3MaxoM OpYyACHEHUs IO
BEPTUKAIU. DTO MOXKET YKa3blBaTh Ha OTHOCHUTEJIBHO CIIOKOMHBIE YCJIOBMSI KpUCTAJIU3aLUU
MAacCHMBOB, 4YTO TPUBOAMT K  OOpa30BaHHUIO  OOJBIIOTO  KOJIMWYECTBA  JIOKAJIBHBIX
PYZIOT€HEPUPYIOIIMX 0YaroB (110 KaMEpHOM MOJeNn), MarMaTu4eckasl KOJIOHHa KOTOPbIX Maja
no 00bEMY U OOBIYHO HE BBIXOAMT 3a MpeJesibl KOHTAaKTOBOTO OpeoJia MaccuBa. B momoOHBIX
cucreMax (OTHOCHUTEIBHO «3aKPBITHIX») MPAKTHUYECKU OTCYTCTBYET CBS3b pyaodopmupyromien
MarmMaTU4ecKoi KOJIOHHBI ¢ €€ TIyOWHHBIM (HMYKHEKOPOBBIM) UCTOYHMKOM, Ha YTO KOCBEHHO
MOJKET YyKa3bIBaTh DJJIEMEHTHBIH COCTaB CyIb(POCOJICH, COMyTCTBYIOIIUX BOJIb(MPaMOBOM
MuHepanu3anuu: cyiabhoconu Pb-Bi-Ag (Ag-ko3anut, Ag-raleHOOMCMYTHT, TYCTaBHUT | JIp.) - B
«3aKphITBIX», a Pb-Bi-Sb (Sb-kozanut, xobemmut, Bi-IKEMCOHUT U Np.) — B «OTKPBITHIX)»
cucTeMax. JTa 3aKOHOMEpPHOCTb YCTaHOBJEHA W JUIs MECTOPOXKACHUN IPYyruX MHUHEpasoro-
reHeTH4eCcKuX THIOB CHXOT3-AJMHBCKON aKKpeIIMOHHO-CKJIaauaToi obmactu. Tak, B KpPyIHBIX
nmo 3amacam MecTopokaeHusx Turpuaom u ConHedHOM (C OOJBIIMM pa3MaxoM OpPYJICHECHHS )
npeobnagator Pb-Bi-Sb cynbdoconu; B Manmplx M CpegHMX IO 3amacaM MECTOPOXKIECHHSIX
3abpiTomM, PymHoMm, Ycere-Mukyna uw ap. (c MansiM pa3mMaxoMm opyneHenus) - Pb-Bi-Ag
cyabsdoconu (I'Bo3ae u ap., 1990).

[Ipumepom PMC B oOpamiieHMM KPYMHBIX MAaCcCHBOB MOXET OBITh JlepMOHTOBCKOE
MECTOPOKAECHHE: ITOK IPAHUTOUIOB PACIOJIOKEH B KOHTAKTOBOM OPEO0JI€ KPYITHOI'O MacCHUBa;
TPaHUTOU]IBI — BBICOKOTJIMHO3EMUCTHIE, S-THMA (KaK U MacCHB); pyJHbIE TeJla JIOKAJIN30BaHbI B
npoBece KpoBiu mToka (25 Teic. ToHH WO3) win ero nepudepun (ot 3 10 7 Thic. ToHH WO3);
pasmax opyjaeHeHHs He mpeBbimaer 250 M 1o BepTukanu; cyiabdoconun Pb-Bi-Ag cocraa -
CHUCTEMa OTHOCHUTEIBbHO «3akphiTas» (CtenaHoB u ap., 1980; 'so3aes, 1979; 1983; 1984).

Heckonbko nHas cuTyarust HaOJIIOAaeTCsl HA MECTOPOXKACHUAX BocTok-2 m Arbutku. 31ech
ITOKA W JalKd TPaHUTOHWIIOB, C KOTOPHIMU MapareHETUYECKH CBsi3aHA BOJIb(PpaMoBas
MUHEpaIu3alus, HaxoJATcs Ha 3HauuTenabHOM (Oosnee 400 M) ynaieHUM OT KOHTAKTOBOTO
opeoja KpyHHBIX MacCMBOB M Kak cieactBue — PMC wumerorT Oosbline mnapameTpsl
MarMaTU4ecKo KOJIOHHbI M OYaroB, MPOAYLHMPYIOIIUX THAPOTEPMANIbHbIE  (IIOUIbI,
3HAUUTENIBHO YJAJEHBIX OT 30HBI PYAOOTIOXKEHUS. BeposTHO, Takoe BO3MOMKHO TOJIBKO B
TEKTOHMYECKH-aKTUBHBIX CHCTEMax. PyqoreHepupyomuMy SBISIOTCS TPAHUTOUABI, OJU3KH 10
NETPOXUMHUYECKUM XapaKTePUCTHKaM K mopojam [-S-tuma u nns GopMupoBaHusl KPYMHBIX 10
3armacam MECTOPOXKJICHHI MX PacIuIaBbl 00513aTE€IBHO JTODKHBI OBITH 00OTAIIEHBI KOPOBOM
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Tabanna 2

OcHOBHBIE MApaMeTPbI PY10TeHEPHPYIOIIUX MOPo/ Boab(pamMonocHbix PMC

[MeTpoXUMHUIECKHTT [-S-tum S-tum A-tHm
THII MArMaTHYECKUX
opoJI
S10,, % 65-69 68-70 70-75
KQO"I‘N&QO, % 5-7 5-7 5-8
Al /(Na+K+Ca) 0,9-1,1 1,2-14 1,2-14
Fe */ Fe “+Fe ° Memnee 0,3 Memnee 0,3 Bonee 0,3
K/(Na+K) 0.35-0,45 0,45-0.55 0,40-0,55
Iy 0,7067 0,7097 0,7097
REE EBponueBsrit EBpornueBslii EBponnesslii

MHHHMYM CJ1a00 MUHHMYM cJ1abo MHUHHMYM cJl1ado

BbIpa:KEH BBbIpayKeH BBIPAXKEH
Pymnas W, P (Fe,Cu) W, P (Fe,Cu) Sn, W, B, Cu (As)
CTIeTTHATH3aITHS
Na+K/ Ca

Puc.12. Ouarpamma neTpoxumn4eckon Tunusaummn marmatudeckux nopog no J1.C.bopoauny, 1987.
-V - nons weno4HocTV 1 rpynnbl cepui (B ckobkax): | - n3BecTkoBOE (HWU3KOKANMeBas TONEUTOBAS);

Il - 13BECTKORO-LLIENOYHOE (CPEAHE W NoBbIlWeHHOKanueBas); Il - cybuienoyHoe (BbICOKOKAnMeBas);

IV - wenoyHoe 6asansrosoe; V - weno4Hoe. MyHKTUPHbIE NIMHAK - rMaBHble TpeHAbI: AB - LWENoYHo-
BasanbroBbii; CA - 3BECTKOBO-LLENOYHOA. Lndopbl B Kpyskkax: 1 - OCTPOBOAYKHbIA M3BECTKOBO-LLIENOYHO;
2 - OPOreHHbI M3BECTKOBO-LUENOYHOM (NOBLILUEHHOKANWEBLIN); 3 - NATUTOBLIM; 4 - TPAXWUTOBLIA; SN - TPEHA
ONOBOHOCHBIX accoumaumii no b.9.Hanetosy (1987) u B.I ToHesuyky (2002).
YenosHble 0603Ha4eHus marmatuieckux komnnekcos PMC: 1 - llepmoHTOBCKOW; 2 - BOCTOKOBCKOW;

3 - Arbinkunckoii; 4 - BosHeceHckol (no B.IToresuyky, 2002); 5 - Turpunckoi (nof1.IKopoctenesy W ap., 1990;
v B.I". Toresuyky v ap., 1998); 3anuTbie - NoNA rpaHMTOMAOB PYOOTEHEPUPYHOLLMX WTOKOB W Aaek. CTpenkamu
NoKa3aHbl 3BOMOLIMOHHbIE TPEHABI pasHOANddEpEHUMALMPOBAHHBIX PACNNABOB B o4arax HikHero spyca PMC,
NPOAYLMPYIOLLMX OLHOTUMHYID MUHEPANU3aLMIo.
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COCTABJIAIONICH. DTH CHCTEMBI OTHOCHTEIBHO «OTKPBITEI» (cynbhocomu Pb-Bi-Sb) ¢ pazmaxom
opynaenenus 6omnee 500 metpos (BocTok-2).

Taxum 0Opa3oM, OnpeaesSonmMy (KpoMe TPaTUIMOHHBIX KpUTepreB; «BombhpaMoBbie
MECTOPOXKACHUS ...», 1980; AnenbuuH u ap., 1985; Kyapun, 1985; Cunaes, 1985; Kyapuna,
1985; Uepnos u ap., 1993; lyxoBckuii u ap., 2000) ¢paxkropamu PMC ¢ kpynHBIME 10 3am1acam
MECTOPOKICHHUSIMU MOTYT OBITh CIIEAYIOIINE:

1. Jlokanmzanus PMC B «04aroBbeIx» CTpYKTypax aKKpeLMOHHO-CKIaa4aThlX 00acTeil,
dbopMupOBaHHE KOTOPHIX B pEXHME TPAHC(HOPMHBIX OKPAMH, XapPAKTEPU3YIOIIUXCS PA3BUTHEM
OJINCTOCTPOMOBBIX KOMILIEKCOB B COYETAaHUM KPYIIHBIX JIMHEAMEHTOB OJIOKOBOM M pa3pbhIBHOM
TEKTOHUKH C TMPOSIBICHHEM IUIyTOHHYECKOTO MarmaTrh3Ma Ha pa3HbIX THUIICOMETPHYECKHX
ypoBHsAX Kopbl. Hambonee OmaronmpusiTHbI KpaeBble YacTH OYAroBbIX CTPYKTYpP KYyHOJIBHOIO
TUMA C TPOSIBICHUEM PaHHEOPOTCHHBIX MHTPY3UBHBIX Ta00pO-MOHIOIUOPUT-TpaHUTHBIX (I-S-
tun, ¢ Sn-W cneunanuzanueil) Ui rpaHOgUOPUT-TPaHUTHBIX (S-tum, ¢ W cnenumanusanueil)
KOMIUIEKCOB TIOBBIIIEHHON OCHOBHOCTH, MAarHe3WalbHOCTH, TIUHO3EMHCTOCTH C HU3KOU
CTENEHbIO OKHCIEHHOCTH JKeJe3a.

2. VY3kuid [uana3oH BapHalMid TMETPOXUMHUYECKHMX W HM30TOMHBIX XapaKTEPUCTUK
TPAHUTOUJIOB, MPOAYLMPYIOUIUX MICCIUTOBYI0 MHHEpamu3anuio (TadJd. 2), g KOTOPBIX
XapaKTepeHbl: TUIIOBOM HA0Op MX aKIIECCOPHBIX MUHEPANOB (WJIBMEHUT, (TOpamaTUT, ceH);
MOBBIIICHHBIE KOHIIEHTpaluu B opoaax Ba, Sr, Ni, Co, Cr, V; coctaB OMOTUTOB, OTpa)arouui
BBICOKOTEMIIEpATypHbIE, BOCCTAHOBHUTEIbHBIC YCIOBUS KPUCTAITM3AIUN  «IIEPBUYHBIX)»
pacIu1aBoB.

3. CoBMeIIEHHOCTh B TPOCTPAHCTBE MPOMYKTUBHBIX Ha BOJbGpaM MHUHEPATbHBIX
accollMalluii  CKapHOB,  IOJIEBOILUNATOBBIX  METAaCOMAaTUTOB, TIPEW3EHOB  OINpeAesseT
MacmTabHoCTh opyaeHeHus B PMC: mnpeamoyTHTENsHBI CHUCTEMBI C MarMaTHYeCKUMHU
KOJIOHHaMHU, BBIXOJSIIME 3a Mpeesibl KOHTAKTOBOTO Opeojia KPYIHBIX MAacCHUBOB M C pa3MaxoM
opyaeHeHus no BepTukaimu 6onee 400 MeTpoB.

4. MHOro3TanHoCTh (IBYX-, TPEX-) CKAapHOBOIO IpOIECCAa B COYETAHUU C IPOSBICHUEM
BBICOKOITPOAYKTUBHBIX (Oonee 5 mMac.% WOs3) mosieBOMINaToBbIX (anaTUT-IIaruoKiIa3-1IeeaunT-
KBapLEBBIE) METacOMaTUTOB (Oonee XapaKTEPHbI JUIS CUCTEM c
BbICOKOM(EepeHIIMPOBAaHHBIMU pacIuiaBaMH S-THMa - JIEpMOHTOBCKOE M MEHEE — CHUCTEM CO
cmabonupdepenupoBanubivu  [-S-tuna — Boctok-2, Arbuiku) u rpeiiseHoB ¢ B-Sn-As
T€OXUMHUYECKOM CIIEIaIN3allueH.

5. «llIpaAmas» »HAOreHHas 30HAJIBHOCTb PYIHBIX TEJ, IIPEACTABICHHBIX OIHOW CTaauei
MUHEpaIU3alud. DJIeMEHThl «oOpaTHoi» (CumaeB, 1985) 30HAIBHOCTH B PYyAHBIX Teax
HaOJIOAI0TCS MCKIIOYMTENIBHO B MeECTaX HAJIOKEHHs MHUHEPAIbHBIX AaCCOLMAIMA pPa3HbIX
CTaaAuil MUHEpaIN3alMd U MOTYT HCIIOJIb30BAThCSl TOJBKO B KAaueCTBE MOMCKOBOI'O KPUTEpUS
«PYJIOTIOIBOISAIINX» KaHAJIOB.

6. OnuHAKOBBI SJIEMEHTHBIH (M MUHEPAIbHBIA) cOCTaB comyTcTByromer Ag-Pb-Sb-Bi
MHUHEpaJIM3alliK, HO pa3IMYHbIN — B cTanusaX (popMupoBaHus py: B «3akpbIThix» PMC - Pb-Bi-
Ag accouupanusi XapakTepHa Ul BCeX NMPOTYyKTUBHBIX Ha BOJIb(ppPaM 3TAallOB MUHEpAIU3alUU; B
OTKpBITBIX» - Pb-Bi-Ag acconmanus HabmOAaeTCs TOJIBKO B CKapHaX «CPEAHEro» MepHoaa u
MOJICBOIITIATOBBIX METacoMaTUTax (¢ MoJMOIeHUTOM), a ipeobnagaet Pb- Sb- Bi acconmanus B
rpeii3eHax M CONPSHKEHHBIX ¢ HUMH IMPOMHIUTAX (C apCEHONMMPUTOM), C pa3MaxoM OpyACHEHHS
6omee 500 metpoB (BocTok-2). MuHepamornueckas 30HAJIBHOCTh B HaIlpaBJIE€HWU OT IICHTpA
pynHoro Tena k nepudepun (Cyiabpoconu Tuia KoOSIIUTa — BUCMYTOBOTO JDKEMCOHHUTA - Sb-
BUCMYTHHA - CaMOPOJIHBIX CYpbMbl, BUCMyTa U HHM3KOINPOOHOIO 30JI0Ta), YCTAaHOBJIEHHAs Ha
MECTOPOXKIACHUM BOCTOK-2 MOXET HCIOJIB30BaTbC B KAdeCTBE OLICHKHM YPOBHSA €TI0
3PPO3UOHHOTO Cpe3a.

7. TunmomopdHbIE 0COOEHHOCTH OPOAOOOPA3YIOIIMX U PYAHBIX MUHEPAJIOB:

- refIcHOepPruTOBBIN COCTAB MUPOKCEHOB MICETUTCOAEPKAIIMX aCCOLUAIUI;
- amaTUThl U3 PYAOTEHEPUPYIOUIMX MarMaTHYECKUX TMOPOA M PYA C IIEEIUTOM OTHOCATCS K
dTop-pazHoBugHOCTH (O0siee 1 Mac.% F»);
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- c(panmepuThl ATATIOHHBIX MECTOPOXKACHUH COJIEpKAT MOBBIIIEHHBIE KOHIIeHTparun kaamus (0,5-
1,5 mac. %), KOJIMYECTBO KOTOPOT0 YBEJIMUMBAETCS OT pAHHUX IeHepalii K MO3/IHUM;
- CaMOPOHOE 30JI0TO UMEET BBICOKYIO (Oosiee 800) mpoOy B MOJIEBONIIMATOBBIX METACOMATHTAX U
6onee Hu3Kyto (740-780, 1o snekTpyma) - B rpeif3eHax U MPONMINTAX;
- TPUCYTCTBHE B TO3IHUX MHHEPATHHBIX AaCCOUMAIMIX OJIEKIBIX pPyJ C BBICOKHMHU
conepxanusamMu cepedpa (18-30 mac.% — Boctok-2, Areiiku; 10 42 mac.% - JIepMOHTOBCKOE),
CyJb(OTENTYPHIOB U TEJUTYPHI0B BUCMYTAa — C MOBBIIIEHHBIMU ceneHa (10 4.99 mac.%);
- 06OTAIIEHHOCTb IESTHTOB JErKNM H30TormoM Krcaopona (8'°0 = +6,3%o).
IT1.3. OueHka nepcneKTHB 1IeeJUTOBOIO OPY/IeHEHHsI Ha MIPUMepe MeCTOPOKIeHUS
CkpbITOC (IITOKBEPKOBBIH THII).
3.1. Kpamkue ceedenusn o mecmopoxrcoeHuu.

Mecropoxnenue CKpbITOe - OIWH M3 HHTEpeCHBIX 00BekTOB IIpmMopckoro kpas c
II€ETMTOBON MUHEpaIu3alrel, NepCIeKTUBHOCTh KOTOPOTO MOKET ObITh OIpeJieieHa Ha OCHOBE
npejiaraeMelx KpuTepueB U Mozened. OHO pacmnosioXkeHO B LEeHTpaibHON 4Yactu CHUXOT3-
ANMHCKOM aKKpeIMOHHO-CKJIa4yaTol 00JacT B MallHOBCKOM PYAHOM Y3Ji€, IPUMBIKAIOIUM C
3amaga K LlenTtpampHOMy CuHXOT>-ANMHCKOMY pasiomMy 1o OacceitHy p. ManuHOBKH
(Kopabmuuos u ap., 1985 r.; Xanuyk u ap., 1995; Conosses, 1995; 1997; I'o3aes u ap., 2004;
2005. B Treoj0ru4eckoM CTPOEHHUM MECTOPOXKIEHUS MPUHUMAIOT Yy4acTUE aJIEBPOJIUTHL,
HecyaHukH, TydomnecyaHukH, 0a3aiabThl, CHWIIUTHI U JAp. MOPOAbI IOPCKOTO BO3pacTra, Cperu
KOTOpBIX BCTpedaroTcsi OJOKM M IUIACTHHBI KapOOHAaTHO-KPEMHHUCTBHIX mopod. Bo3spact
HOCJEIHUX, Cy/sd MO aHAJIOIMU C MECTOPOXKICHMAMU BocTok-2 m JIepMOHTOBCKOE - MEpMCKUI
(ompenenen no dopameHudepam HUKHUX yacTed paspesa; JloceB u np. 1985 r.). [lo nanHbIM
A.N.Xanuyka (1993; 2000) 5To TUMOBOH pa3pe3 OJIMCTOCTPOMOBON TOJIIH, XapaKTePU3YIOIIHA
CaMapKHHCKYIO aKKPELIMOHHYIO NTPU3MY .

MarMaTiueckue THOpoJbl HA  IUIOIIAAM  MECTOPOKICHHUS  MMEIOT  MOJYMHEHHOE
pactipoctpanenue. Cpean HUX NpeodIaiaoT TalKu U MEXIUTACTOBBIE Tesa (4acTo 3ajeraroniue
COIVIACHO CO CJOUCTOCTHIO BMELIAIOIIMX IOPOJ]) OCHOBHOI'O cocTaBa: 0a3ajbThl, Irabopo,
NUPOKCEHUTHI U JIp. IOPCKOro Bo3pacta. Penko BcTpewaroTcs: MajioMolIHble (10 1 M), CHIIBHO
U3MEHEHHblE  JalikM  KBapLEeBbIX MOPYHUPOB, TIPaHUT-NOPPHUPOB  MPEANOIOKUTEIHHO
MO3HEMEIOBOr0 Bo3pacTa. KpyInHble MacCHBBI T'DAaHUTOWJOB JAJbHEHCKOTO KOMIUIEKCA, C
KOTOPBIMHM HapareHeTHYECKH CBSA3BIBAIOT BOJIL(OPAMOBYIO M OJIOBSHHYIO MMHEPAJIU3alMIO B
[IpumopckoM pervone, pactosioKeHbI 3a MpeAeiaMu pacCMaTPUBAEMON TEPPUTOPHH.

[To pe3ynbratam onmpoOOBaHMS Ha MECTOPOXKAECHUU BBIACICHO TPU PYJHBIE 30HBI CEBEPO-
3anagHoro npocrupanus: Ckpeiras, Cpennss u Ilpoxxunkosas. PynHble Tena B HUX IPUYPOUYECHBI
K IOJIOTONAJAIONUM TOPU30HTaM CKAapHHUPOBAHBIX KapOOHATHO-KPEMHHUCTBIX MOPOJ, KOTOpHIE
MEPECEKAIOTCSI MHOKECTBOM IPOXKHUIIKOB KBapIIl-II0JIEBOLINAT-IIEETUTOBOIO (MHOTJA C alaTUTOM
U apCeHONMPUTOM) cOocTaBa. MOIIHOCTh CKapHUPOBAHHBIX y4yacTkoB oT 0,6 no Oosee 6,9 M;
MOIIIHOCTbH MPOKUJIKOB OOBIYHO HE IpeBbIIIaeT 5-6 cM. MakcumanbHas UX KOHUEHTpauus (10
7-10 Ha moroHHsI MeTp) HaOmonaeTcs B pyaHoi 30He [IpoxunkoBoil. Cienyer OTMETHTh, YTO
Ha BCEX YCJIIOBHO BBIAEISEMBIX TMIICOMETPHUYECKUX YPOBHSIX MECTOPOXKACHUS IMPUCYTCTBYIOT
HOPOXKWIKK pa3Hble 110 MUHEPaJIbHOMY COCTaBY: KaK CYIIECTBEHHO KBapIEeBble ¢ KapOOHATOM,
TaK ¥ IOJICBOLINATOBbIE WJIM amaTuToBble. lIpokunku ¢ amaTuToM Oojiee XapaKTepHbI AJs
PYIHBIX T€Jl HWXHHMX TOPU30HTOB MECTOPOXKJEHHs. B3aumooTHomeHUH (nmepeceueHuit) Mexmy
NPOKUIKAMHM PA3HOTO MHUHEPAIBHOTO COCTaBa aBTOPOM HE HAOIIOAANOCH; HCKIIOYEHUE —
HO3/IHUE CEKYILUe MPOKUIKHA MPEUMYIIECTBEHHO KapOOHATHOI'O COCTaBa.

OCHOBHbIE MUHEpAJIbI B MPOKUIIKAX - KBApI, MOJIEBbIC IINAThl U anatut. X KoiIMuecTBo u
COOTHOILIEHUS BapbUPYIOT B IIUPOKOM JAMAIa3oHe OT €AMHUYHBIX 3€PEH O MOHOMHUHEPAIbHBIX
arperaTtoB TOTO WJIM HHOTO COCTaBa; PeXe BCTPEUAIOTCS KapOOHAT, TYPMAJIHH, XJIOPHT, CIIOABI U
np. Ileemutr - rnaBHBIA pyAHBIM MuUHepal. OH pacnpoCTpaHEH B TPOXKWIKAX KpailHe
HepaBHOMepHO. Hawmbomee oboramensr meenutoM (mo0 5-10%) ywacTku mepecedeHus
MPOXHUIKOB C 30HAMH CKapHHUPOBAHHBIX MOPOJ; MHOT/IA BCTPEUAIOTCS TOHKHE (MEHee 2 MM)
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MPOKUJIIKA TIPAaKTUYECKH MOHOMHUHepanbHOro (mo 80% mieenuTa) cocraBa. Pasmepsl 3epeH
nreenuTa — oT MeHee 0,5 mo 2,5 MM; KpaliHe pelko HaOmoaaTes HIMOMOP(GHBIE KPUCTAIUIBI 0
1,5 cm. Cynbhuasl 0OBIYHO JTOKAJIM30BAHKI B 3a7Ib0AH]IE TPOKWIKOB HITH B 30HE OKOJIOKHIIBHBIX
metacoMaTuToB. Cpean Cynb(UIHBIX MHUHEPATOB B pyJaX MECTOPOXKIACHHS MpeodsagaroT
ApPCCHONUPUT W THUPPOTHH, a XaJbKONMHUPUT, CHAJICPUT M TAJICHHT HMEIOT IOJYHHEHHOE
pacmpocTpaHEHHe; elle peke 0TMEYaeTCsl MPUCYTCTBUE B MPOKUIKAX MOTUOIEHUTA, CTAHHUHA,
KacCUTEPHUTa U MUHEPAJIOB BUCMYTA.
3.2. Ouenka nepcnekmue mecmopoyxcoenus Ckpoimoe.

K HacTosmemMy MOMEHTY, yYWUTBHIBasl CTENEHb M3YYCHHOCTH MECTOPOXKICHUS, €r0 MOXKHO
MpeIBapUTENHLHO OLEHUTH M0 MUHEPATHHBIM THUIIAM METACOMATHYECKHX MOPOJ, TUTOMOP(PHBIM
0COOEHHOCTSIM MOPOI000PA3YIOMINX U PyAHBIX MHHEPAJIOB.

Munepanshble munvlt mMemacomamuyeckux nopoo. Bce Topoabl Ha MECTOPOXKICHUU
CHJIFHO HW3MEHEHBI B pE3yJbTaTe IOCIEA0BATEIFHO CMEHSIOMUX IpyT Jpyra BO BpPEMEHU
MPOIIECCOB (ITAOB) OPOTOBUKOBAHUS, CKapHUpOoBaHUs U opyaeHenus (I'Bozaes, 2004).

B nepsvii oman  (opocosukoeanus) TPOUCXOTUT OOpa30BaHHE KBAPI[-TIOJICBOIITIAT-
OMOTUTOBBIX (IO MECUYaHWKAM WU OMM3KUM K HUM MOpPOJAaM), KBapil-mojeBommnaT-aMm(puoon-
OMOTHTOBBIX (IO TIOpPOJAaM C BYJIKAHOT€HHOW COCTaBISAIOMICH: Oazambram, crumutam (?),
TyomnecyaHHHMKaM W Jp.) POTOBHUKOB, TEPEKPUCTAIUIM3AIMSA KPEMHUCTBIX TOPOJI U
MpaMopHu3alysl W3BECTHSAKOB. Hamboiee BEpOSATHO TMpoIeCC OPOTOBUKOBAHHS CBSI3aH C
NPUCYTCTBHEM Ha TIyOWHE KYIMOJOBHUIHOTO BBHICTyNa MaccuBa (WJIM INITOKA) TPAHUTOHJIOB,
HAXOJAIIETOCS 3a TpEAeIaMi PacCMaTPUBAEMOI TeppUTOpUu. Bo eémopoil (ckapHoewlii) sman
o0pa3oBaiuCh MPOXKHIKKH W 30HBl TPEUMYIIECTBEHHO MH(DUIBTPALIMOHHBIX CKapHOB
(BOJITaCTOHHMTOBBIE, TPAaHATOBBIC, TPAHAT-TIMPOKCEHOBHIC, MUPOKCEHOBBIE) M OKOJIOCKAPHOBBIC
noponbl (mUpokceH- M amduboI-mIaruokia3zossie). Hambonee ckapHUpOBaHBI TOPU3OHTHI
KapOOHATHO-KPEMHHUCTBIX TOpPON. B mpemuti sman (HOPMUPYIOTCS KBapII-TIOJICBOIITIATOBBIC
MPOXKHUIIKH C IIEETUTOM U COMPOBOXKAAIOIINE UX OKOJOKUIbHBIE METACOMATUTHI C CYTb(UIHON
(apceHONIUPHUT, MHPPOTUH U 1p.) MuHepanuzamuend. Cpeaum METaCOMAaTUYECKHX IMOPOJT
ACCOLIMUPYIOIIMX C TAaKUMH >KWJIAMH MOXXHO BBIJCJIUTH CIEAYIOIIME MHUHEpaJbHble TUIBL 1)
SMUIOTOBBIA - IO 30HAM T'PAHATOBOTO, MHPOKCEH-TPAHATOBOTO, MHUPOKCEH-TUIATMOKIA30BOTO
cocTaBa; 2) TYpPMQJIMHOBBIH - MO poroBukam; 3) aM(uOONOBBIA - TO CKapHHUPOBAHHBIM
pOTOBUKAM U KapOOHATHO-KPEMHHCTHIM OPOJIaM.

KBapiu-noneBommnaToBbie KHIbl UMEIOT HEOOJBIITYI0 MOILTHOCTh, PEIKO MpeBbIIIatoINIyo 3-4
cM. HXx coctaB M3MEHseTCs OT CYIIECTBEHHO KBapIEBOIO J0 mojesommnaroBoro (6omxee 90%
IUIaruokiasza); B HeOonbmioMm komuyecTBe (10 10%) MpUCYTCTBYIOT amaTUT, IICETUT U
ApPCEHOMHUPUT; elle pexe - KapOoHaT, TypMalluH, TUPPOTHH, (GIFOOPUT, BUCMYTHH 1 1p. [lleenut
U anaTUT COBMECTHO C IUIarMOKJIa3aMHu 00pa3yloT UIuoMOp(HbIE KpUCTaIIbl pazmepoM 1o 0.3
CM B 3aib0aHAax xuj. Peako BCTpedaroTCsl KPUCTALIBI IIeenuTa pa3MepoM Oomee 1 cm.
KonnuecTBo cynbQuUIHBIX MUHEPATIOB B XKujaX OoOblYHO He mpeBbimaeT 1-3%. Mx ocHOBHbIE
KOHIIGHTPAIlMM COCPEIOTOUYEHBl B OKOJOXKWIBHBIX MertacomatuTax (no 30%). CtpyKTypsl
B3aMMOOTHOIIICHHUS] MUHEPAJIOB, HAOIIOAaeMbIE B MPOKUIIKAX, TUITUYHBI JJI1 THIPOTEPMATIbHBIX
o0pa3oBaHMiA.

ONUIO0TOBBIE  OKOJIOKHIIBHBIE METAaCOMAaTHTHI IIMPOKO PACHpOCTpPaHEHbl B  MeECTax
NePeCceYCHMs TPAHATOBBIX U MUPOKCEH-TPAHATOBBIX CKAPHOB KBAPII-TIOJIEBOMIATOBBIMHU KUJIAMU
OO6bryHO B HUX mpeobrnanaer kBapu (1o 70%); smumot (mo 10-15%, 3amemiaer rpaHaTel) U
IUTAaTHOKIIAa3bl  (YacTO 3aMEIICHBl  CEPUIIUTOM, XJIOPUTOM, KapOOHATOM U TIPEHUTOM).
KomunuecTBo meenuta, anatura u ¢arooputa He npesbimaer 1-3%; cpenu cynbpunos (1o 15%)
MPUCYTCTBYIOT apPCEHOMUPHT, TUPPOTUH, TUPUT, pexke chaleput U XaaTbKOIHPHUT.

TypmaivHOBBIE OKOJOXKUJIbHBIE METACOMATUTHl MMEIOT MOJAYMHEHHOE PacHpOCTpaHEHUE U
HAOOIAIOTCS TOJMBKO B MECTaxX MEPECEUYCHUs KBAPII-TIOJEBOIINATOBBIMU KHJIAMH POTOBUKOB.
[To MuHEpaIbHOMY COCTaBY 3T METACOMATHUTHI OTIMYAIOTCS OT POTOBUKOB IPUCYTCTBHUEM B HUX
typmanuHa (10 5%) u cynsdpunoB (mo 30%): apceHOmUpUTa U TUPPOTHHA. APCEHONHUPHUT
obpazyer wuauoMopdHbIE METaKpucTauibl (M0 1-2 MM) W TNPOCTPAHCTBEHHO TATOTEET K
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KOHTAaKTaM NPOXKWIKOB. B Takumx ydacTkax moponx OHOTHT W amM(puOONI YacTO 3aMelaroTCs
XJIOPUTOM, a IUIarMOKJIa3bl - CEPULUTU3UPOBAHBI.

AM(DuO0IOBBIE OKOJIOKHUIBHBIE METACOMATHTHI MO MHUHEpPAIbHOMY COCTAaBy IIOXOXKH Ha
amM(puO0JI-TIIarnOKJIa30Bble OKOJOCKAPHOBBIE MOPOJbI, HO OTIMYAIOTCS OT HUX NPUCYTCTBHEM
3HAYUTEIBHOTO KonmdecTBa (110 30%) cynphumoB (MUPpOTHHA, peXke XaIbKONUpHUTa, chanepura
u 71p.) u kBapua (1o 50%). 3nech miarnoknassl cepunutuzupoBansl Ha 50-70%. CyiiecTBEeHHO
am¢puodonossie (10 90% amdpudoIa) pa3HOCTH METACOMATUTOB UMEIOT 00Jiee KPYyITHO3EPHUCTOE
ctpoenue (0.7-1.8 mMM) u oOpasyrorcs mo radbpo. B Takux yyacTkax 4acTo MPUCYTCTBYIOT
anaTUT U KBapl, a am(pudoa uHOrAa odpazyeT NOWKUINTOBYIO BKPAIVIEHHOCTh B IJIarMOKJIA3e.
[Toxoxue 1Mo MHHEpATbHOMY COCTaBYy MOPOJbl (POPMUPYIOTCS M 1O HMHUPOKCEHOBBIM CKapHaM
cpeau KapOOHATHO-KPEMHHCTBIX TTOPOJI, HO CYIb(HIBI IJIs1 TAKMX YYaCTKOB MaJl0 XapaKTePHBI.

Tunomopnsie ocobennocmu munepanos. Hanbonee MHPOPMATUBHBIMU IPU CpPaBHEHUU
METaCOMaTUTOB U pyA MecTOpoxkAeHHs CKpBITOrO C 3TaJOHHBIMH OOBEKTAMHU OKa3alliCh
INUPOKCEH, rpaHaT W MuHepansl BucMmyTa. (I'Bo3geB u ap., 2004; 2005). YcraHOBIEHO, YTO
XUMHUYECKHH COCTaB MUPOKCEHOB M I'paHAaTOB MeCTOpOXkAeHUs CKpbITOe OIM30K K COCTaBY ATHX
MHUHEpAJIOB M3 accouuanuil paHHUX (Oe3pyAHBIX) CKapHOB MecTOpoxJeHui BocTok-2 u
JIepMOHTOBCKOT0, @ TJ1aBHBIE IOMYTHBIE KOMIIOHEHTHI B PyJ1aX - BUCMYT, M€/lb, CBUHELI, 30JI0TO.

Bucmymosasa munepanuzayus. Ilo MuHepanbHOMY COCTaBy M B3aMMOOTHOLICHHSM
MUHEPAJIOB MOKHO BBIIETUTh TPU MapareHeTUYECKUE acCOMALMA BUCMYTOBBIX MUHEPAJIOB: 1 -
cynbdoconpHO-cynbuaHyto, 2 - cynbpoTennypuaHo-cyabbuaayro u 3 - cynbhugHO-
BucmytoByto  (I'Bo3meB, 2005). B cocraBe mepBoii accommamuu ~— TpeoOragaer
BUCMYTCOJICpXKALMI  TaJeHUT, MEHee paclpOCTPaHEHbl CepedpO-CBUHIIOBO-BUCMYTOBBIE
Cylnb(}oCconu NWIIMAHUT-TYCTaBUTOBOM CEpPUM; KpalHE pEIKO BCTPEYAeTCs CaMOPOIHBIN
BucMyT. Habmogaercs cienyromas nocieaoBaTeIbHOCTh KPUCTAJUIN3ALUN MUHepanoB: Bi+Ag-
raneHut — Pb-Bi-Ag cynbpdoconn— camoponHblii BHCMYT. [TaBHBIH MUHEpal BTOPOM
accolMallud - CypbMacoJepiKallliii BUCMYTHH, a CyJb(OTEIUTypuabl BUCMYTa, HUKYHOJIUT U
CaMOpPOJHBIM BUCMYT UMEIOT MIOAYMHEHHOE pacipocTpaHeHue. B cocraBe TpeTbell acconuanuu
npeoOnagaeT  CaMOPOAHBIM ~ BUCMYT; B HEOOJIBIIOM  KOJMYECTBE  IPUCYTCTBYIOT
CyIb(QOTEIITYypHUIbl BUCMYTa, HMKYHOJIUT W BHCMYTHH. B JAByX mOCIETHMX accoLMausIx
HaAOJII0JaeTCsl OJIMHAKOBasl IOCJIEOBATENbHOCTh KPHUCTAUIM3ALMM MHHEPAIOB: BUCMYTHH —>
K03enuT-A (W Se-)K03eUT-A) — HKYHOJIUT —> CAMOPOIHBIA BUCMYT.

OOpamator Ha ce0s BHHMMaHHE B3aUMOOTHOILEHHS BBIJCJICHHBIX AaccOlMaluil U
TUTIOMOP(HBIE TIPU3HAKY BXOAAIINX B HUX MUHEpaJoB. Tak, cynbhoTeTypuHO-CyTbQUIHAs |
CyJIb(HUIHO-BUCMYTOBAsl acCOLMALMM HAOJIOJaeTcs B KBAapLEBBIX MPOXKMUIKAX C MOJEBBIM
IITTATOM, anaTUTOM W IMICEIHTOM, MPOCTPAHCTBEHHO TATOTES K CKOIUICHHSM CYyJb(UIHBIX
MHUHEpaJIOB, IPEUMYIIIECTBEHHO apCEHONMUPUTY. B BUCMyTHHE Cyab()OTEITY pUIHO-CYIbPUIHON
accollyalliyd OTMevaroTcss MakcumaibHble (10 1,37 mac.%) KOHLIEHTpallMu CypbMbl, a B
Cyab(pOTeNTypHUlaX — HU3KME CBUHIA U celeHa, coorBercTBeHHO 10 0,3 u 0,1 mac.%. Ilo
COCTaBy U TUIOMOP(QHBIMHM IpPU3HAKAMU MUHEPAJIOB MOXO0XKHE MAPAareHETUYECKUE acCOLMalUn
HaOJI0adMCh HAa  BEPXHUX TOPU30HTaX WIM NepUPEepuu PYyIHBIX Tel CKApHOBO-LIEETUT-
cylnbduaHbix MectopoxaeHui Arbuiku (Skytus) u Boctok-2 (Ilpumopckuii kpaii) (I'Bo3nes,
2002; I'vo3aes u ap., 2004).

ConocraBnsisi MectopokaeHue CKppIToe MO KOMIUIEKCY TPU3HAKOB C 3TaJOHHBIMU
00BEKTaMHU, MOKHO CIENIaTh CJIeIyIOIUE BHIBOJIBI:

1. ITocnenoBarenbHOCTH (HOPMUPOBAHHUS METACOMATHUECKUX MOPOJ U PYA MECTOPOKICHUS
CkpplToe Takas k€, Kak M Ha OJTaJlOHHBIX OOBEKTax: MeCcTOpoXKAeHusX BocTok-2 u
JlepMoHTOBCKOM. Paznnune - MHTEHCUBHOCTh TMAPOTEPMAIbHBIX MPOLIECCOB: BBICOKAs CTENEHb
OpPOTOBMKOBAaHMsS BMELIAIONIMX TOPOA; LIMPOKOE paclpOCTpPaHEHHE «PAaHHHUX» CKapHOB U
MIOJICBOIIITATOBBIX METACOMATHUTOB C HICETUTOM; CJIa00 TPOSIBICHHl MHUHEPAIbHBIC ACCOIHALINN
CTaJUil «CPEeAHUX» CKapHOB, I'PEi3€HOB U CyIb(PUIHBIX PY.

2. CkapHbl MECTOPOKIEHUS 110 MUHEPAIIbHOMY COCTaBY, HaOJII01a€MbIM aCCOLMALMSIM U UX
B3aMMOOTHOIIEHUSM (30HAIBHOCTh 30H CKapHUPOBAHMs) aHAJIOTWYHBI paHHUM (Oe3pyaHBIM)
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CKapHaMm MecTopokaeHus JIepMoHTOBCKOrO U pyaonposisieHus: Tucosoro (Bocrokosckas PMC
B KOHTaKkTe KpynHoro bucepHoro maccuBa rpanuTon10B). CXOJACTBO CKapHOB MOATBEP)KIACTCA:
XMMHYECKMM COCTaBOM TIJIaBHBIX MOPOA000pa3yIOIIMX MHUHEPAJOB; KOHCTAaHTAMH pPaBHOBECHUS
(Kp) cocyIiecTByIOIMX MUPOKCEHOB W TpaHaToB (AuamazoH Bapuauuid ot 3.3 mo 9.6), uro
CBUJIETENILCTBYET 00 MX OJIM3KHUX YCIOBUAX (POPMUPOBAHUS: PUHAIEKHOCTH CKAPHOB K (paruu
HOPMAJIbHOM ILEJIOYHOCTU (MpeobsialaHue Ccpeld OKOJIOCKapHOBBIX MMOPOJ TMHPOKCEH- U
amM(pHUOOII-TIIaTMOKIIA30BBIX aCCOIMAIINH ); TIOBBIIICHHBIE KUCIOTHOCTh U aKTHBHOCTH aJTIOMUHHS,
MarHus, gropa (AUOINCHI, FPOCCYIIAp, TUAPOrPOCCYIIsip, (PIOOPUT) B CKAPHUPYIOLIMX PACcTBOpaxX
IpU JMana3oHe TeMIepaTyp KpUCTAUIM3alUMu MUHEpajaoB OT okojo 700 (BONJIACTOHHUT) 10
450°C (nupokcen-rpanar) (I'soszues, 1984; 2000).

3. OCHOBHbIE KOHIIEHTpPAIIMH BOJIb()paMa COCPEOTOUEHBI B KPYyTONAJAOINX MaJOMOIIHBIX
(mepBble  CAaHTHUMETpPHI) KBapI-NIOJIEBOIINAT-IICEIUTOBBIX (C amaTUTOM U Cyib(puaamu)
NPOXKWIKAMH; PEAKO BCTPEUAIOTCS YKHUIIBI MOITHOCTBIO Oosee 10 cm (3oHa Ilpokmnkosas). Mx
COCTaB M3MEHseTCs B LIMPOKOM JHMana3oHe: OT CYIIECTBEHHO IOJEBOULINATOBOIO  J0
kBapueBoro. CynbGuasl (apCEHOMUPUT, TUPPOTUH, XAIBKOIUPUT U JIp.) UMEIOT MOJAYMHEHHOE
pacrpoCTpaHEeHHE U JIOKAJINW30BaHbI, IJIaBHBIM 00pa3oM, B OKOJOXMIIBHBIX MeETacoMaTHX.
[eenut nHabmOgacTCs Kak B 3alb0aHAax MPOXKWIKOB, TaK W B 30HAX OKOJIOKHILHBIX
METaCOMAaTUTOB, MPUYEM, HPEANOYTUTEIbHbl YYaCTKH MEPECeYEeHUs] MPOKUIKOB CO CKapHAMHU
IPaHAaTOBOrO0 W MHPOKCEH-TPAHATOBOTO COCTaBa. B OOJIBIIMHCTBE ciyyaeB paclpoCTpaHEHUE
II€eIUTa HE BBIXOAMT 3a IMpPEJesibl 30H OKOJOXKHMIBHBIX METAaCOMAaTUTOB, B KOTOPBIX OH YacTO
uMeeT KCeHOMOpGHBIM o0muk. [lo aHamoruM ¢ HSTaTOHHBIMH OOBEKTAMHU, ITOT TEPHOJ
MHUHEpaJIM3alui Ha MeCTOpOXkAeHUH CKPBITOM MPOUCXOIMI Ha (DOHE YBEIUYEHHUS POJIM JKele3a,
YIJIEKUCIOTEI W CEPhl B THAPOTEPMAIBLHOM (DIIrouae, NMpU BOCCTAHOBUTEIBHBIX YCIOBUAX H
MakcuManbHOM Temneparype okoino 400°C. Cneuuduka pynaoreHepupyromero uonaa -
NoBbIIIEHHasE (HOCPOPOHOCHOCTE H (HTOPOHOCHOCTH (amaTuT, (IIOOPHT), a TAKKe HAINYHE
COITyTCTBYIOIIEH (MBILIbsIKA, MEIH, CBUHIIA, IIMHKA, BUCMYTa) MUHEPAIU3aLUH.

4. Ilo MmuHepanbHOMY cocTaBy (OTCYTCTBHE CypbMacoAepkKallluX MUHEPAJIOB; IPUCYTCTBUE B
NPOXXKWIKaX MOJUOJEHUTa W MUHEPAIOB JIMUIMAHUT — TYCTaBUTOBOM Cepuu Jp.) H
TUNIOMOP(HBIM NPU3HAKaM BUCMYTOBBIX MUHEPAJIOB COIYTCTBYIOIIAasi MUHEpalIu3alus Hanbosee
O0yM3ka K MUHEpalM3aluu OOBEKTOB CO CpemHMMH 3amacamMu Bodb(dpama (10-40 Teic. TOHH
WOs3) u pasmaxom opyAcHEHHs HE IpeBbILIAIOIMM IO BepTUKaiu 250 MeTpoB («3aKpbIThble
PMC). B 10 xe Bpewmsi, IPOKUIKOBBIE 30HBI C BUCMYTOBBIMH MHUHEpaJaMH, O00OTaIleHHBIMHU
cyppMoii  («oTKpbIThIe» PMC) MoryT ObITh NEpPCIEeKTUBHBIMH Ha  IPOMBIIUICHHBIC
KoHIeHTpaun WO; Ha r1yOOKHUX TOPU30HTaX MECTOpoXkaAeHus. He MeHee BaxkHO, IPUCYTCTBHE
B KBAapIEBBIX MPOXHIKaX KaaMmuiicomepkamiero (6omee 1 mac.% Cd) cdanepura, KOoTOpbIH
ABJISICTCSA TUIIOMOP(HBIM /711 TUIOBBIX CKAPHOBO-ILEEINUT-CYIb(OUIHBIX MECTOPOXKICHHUH.

Taxum 06pa3zoMm, Mo re0JOrMYECKUM U MUHEPAIOTrO-IeTPOrpapuuecKuM Mpu3HaKaM CKapHOB
U OKOJIOKWIBHBIX METACOMATUTOB, B COBOKYINHOCTM C JAaHHbBIMM IO BHCMYTOBOH
MHUHEpaJIM3allil B pynaax, MecropoxaeHue CKpbIToe CleqyeT OTHOCHTb K Ipylre OObEKTOB
CKapHOBO-IIIEEIUTOBOM (hOpMaIiK Y)Ke U3BECTHBIX Ha Tepputopuu [Ipumopckoro kpast (Boctok-
2, JIlepMOHTOBCKOE), a 110 3amacaM Bosib(ppama — k rpymnne cpeanux (1o 50 teic. Tonn WOs3). Ilo
MOpPGOJIOTHHM PYIOHBIX TEJl U PACHpPOCTPAHEHUIO ILIESIUT-CYyNb(OUIHON MHMHEpaIU3aluu 3a
npezenbl TOPU30HTOB CKAPHUPOBAHHBIX KapOOHATHO-KPEMHHUCTHIX MOPOJ, OHO Oosiee OIU3KO K
MECTOPOXKIECHHUAM C OpYICHEHHEM IITOKBEPKOBOI'O THUMA, 1O HACTOSIIEro BPEMEHH HeE
U3BECTHBIX Ha Teppuropuu IIpumopssd. I1o anangoruu ¢ npeayaracMoil TeHETUYECKOU MOJENBIO
BoibppamoHocHoi PMC wu wmonmensMu pyJHO-MarMaTHYECKUX CHCTEM  OJIOBOPYIHBIX
MECTOPOXKICHUH, HE CJeIyeT MCKIYaTh M BO3MOXHOCTh NPUCYTCTBUS HA TIyOOKHX
TOPU30HTaX MECTOPOXKJEHHs (B KOHTAKTE C MHTPY3UBHBIM TEJIOM) CKapHOBBIX U I'PEH3EHOBBIX
PYOHBIX Tel C IIeeIUTOBOM MMHepanuzanuend. Haumbonee OnaronpusTHBIMH AN UX
OOHapy’>KeHHsl SBJIAIOTCA IPOXKUIKOBBIE 30HBI, TJ€ BHCMYTOBbIE MHUHEpAIbl COJEpXKAT
BOBBIILIEHHBIE KOHIIEHTPALIUU CYPbMBI.
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3AK/IIOYEHUE.

Ha ocHOBaHUM BBIMOJHEHHBIX MO AHCCEPTAIIMOHHOW paboTe HCCIeNOBAaHUN MOMXKHO
CZENaTh CIEAYIOIINE BbIBOIBL:
1. Marmatuueckue KOMIUIEKCHl BojJb(ppaMoHOocHbIX PMC mnpeacraBieHbl «KOPOBBIM» S-
(JIepmoHTOBCKOE MECTOPOXKAECHNE) U «HepexoJHbIM» [-S- (MecTopoxaenuss BocTok-2, ATbUIKK)
NETPOXMMUYECKUMH THUIIAMH, XapaKTEPU3YIOIIUMH PACIUIaBbl Pa3HbIX T'HMICOMETPUUYECKHUX
ypoBHel  kopbel.  OcobGeHHOCTh  JoKanbHbIX PMC  ckapHOBO-IIEETUT-CYJIb(PUIHBIX
MECTOPOXKICHHUM OIpeaeseTcs] UX TeHETHYECKON CBS3bI0 C IUTyTOHHYECKHUMH (opMalusiMu
(cepusiMH, KOMIUIEKCAMH) paHHEro odrtama oporeHe3a. OOs3aTeNbHBIM  MPU3HAKOM
PYIOT€HEPUPYIOLIMX  IITOKOB B  KOMIUIEKCAX  «IIE€PEXOJHOT0»  KOPOBO-MAaHTUMHOIO
NETPOXUMHUYECKOTO THIIA SBJISETCS 0OOTaIleHNE PACIIIIaBOB KOPOBOM COCTABIISIOIEH.

Pynorenepupytomue mroku u gaiiku PMC sTanoHHbIX MecTopoxaeHui (JIepMOHTOBCKOTO,
BocTok-2 u ATBUIKM) HWMEIOT TIIyOMHHBIH HMCTOYHHK TPOIYLUPYIOMIMX WX pPAaCIUIaBOB, B
dbopMUPOBaHUN KOTOPOTO 3aMETHOE ydacTUE MPUHHMANl CHAIMYeCKHil, KOPOBBIA MaTepHall.
IToku BOb(HPAMOHOCHBIX MarMaTUYECKUX TIOPOJI OJHOTUITHBIX 110 TEHE3UCY M MUHEPATH3AINN
MECTOPOXKIACHUN XapaKTEpU3YIOTCS OAMHAKOBBIM, Y3KHUM JAMANa30HOM BapHaluil OCHOBHBIX
HNETPOXUMHUYECKUX U M30TOIMHBIX XapaKTEPUCTHK B MPEesiax BbIAEISEMbIX KOMIUIEKCOB, a TaK
)K€ OJUMHAKOBBIMU  HBOJIIONMOHHBIMM  METPOXMMHUYECKHUMH TpEHIAaMU Ha JuarpaMme
JI.C.boponuna (1987), opueHTUpPOBaHHBIMH B HAINIPaBJICHUU YBEIWYEHUsS OOIIEH MIETOUYHOCTH U
KaJTUeBOCTH TOPOJ, OTPAKAIOIIMMU CTEMEeHb OOOTameHus (aCCUMWISIIIMKM) TEPBHYHBIX
paciuiaBoB KOpOBOW cocTaBisitolled B ouarax HmxHero sipyca PMC. Ilo pacueram P.II
Kpeimckoro ¢ coaBtopamu (1998) mns mroka LlentpansHoro (Bocrokosckas PMC) obbvem
KOpoBOii cocrapistromieii 6onee 50%. KocBeHHO Ha 3TO yKa3bIBaeT 00OTAIICHNE MISEITUTOB BCEX
W3YYEHHBIX MECTOPOXKIACHHUM JIEFKUM H30TONOM KHCIOPOJa (5180 = +6,3%0), 4TO XapakTEepHO
JUIS IIEENTUTOB U3 pya MectopoxkaeHuit PMC «kopoBaoro» tTuna bantuiickoro mura.

JlokanbHble pyaHo-marmatuyeckue cuctemsl (PMC)  ckapHOBO-LIeenuT-CyabGUAHBIX
MecTopoxaeHuil JIB permoHa Ha MarMaTM4eCKOM JTame 3BOJIIOIMHM  XAPAKTEPU3YIOTCS
BOCCTAHOBUTEIIbHBIMU YCIIOBHSIMH (DOPMUPOBaHUS Ha YPOBHE KBapIl-(pasiiuT-MarHETHTOBOTO
Oydepa m Hike. PazHble METPOXMMHUYECKHE THIBI MarMaTU4ecKUX IMOPOJ Pa3IuvaroTcs IO
M30TOITHOMY COCTaBYy KMCJIOPOJa M BOJOPOJA CJIAralollluX UX MUHEpAJIOB: rpaHUTONAbI [-S-Tuna
MMEIOT 3HAYEHHs mapaMeTpoB 0D m 8O panmeit dassr (JlambHUHCKMHA MaccuB) Hamboiee
Onu3kue K mopojaM, cojepkamum marmMatudeckyro H>O, B TO BpeMs Kak mnapaMerpbl
rpanuTonioB S-tuna (ILIMBKMHCKMI MaccuB M PYyAOr€HEPUPYIOLIMX ILITOKOB THUIIOBBIX
MECTOPOXACHUI) — HE3HAYMTEIbHO CMeIeHsl 1mo oD B 00iacTb TOpOA, HWMEIOIIHNX
metamoppuueckyro H,O, a no 880 - B 0GmACTh MArMaTHUECKHX MIOPOJ «IIEPEXOAHOIO» THUIIA,
YTO MOXKET CBHJIETEILCTBOBATH 00 SBOJIIOIMM EPBUYHBIX PACILIaBOB Ha Pa3HbIX ydacTKaX KOPbI
HUXKE TEMIIEPATYPHOTO YPOBHS KPUCTAIIU3ALMH TOPO/I.

Marmaruyeckue MOpoJAbl PYAOTEHEPUPYIOUIMX IITOKOB, MPOAYLHUPYIOMIHUX OJHOTUIIHOE
BOJIb()paMOBOE OpYyACHEHHE, OO0OTalleHbl KPUCTAIO-(DIIOWIHBIMA M Ta30BO-KUAKUMHU (C
TBEPABIMU (Pa3aMu) BKIIIOUEHUSMHU, KOTOpbIE MPAKTUYECKH OTCYTCTBYIOT B IMOpOJAX pPaHHHUX
0e3pyaHBIX MaCCHUBOB.

2. PMC «kpymHBIX 1O 3amacaM BOJb(PAMOBBIX MECTOPOXKACHUH  XapaKTEPHU3YIOTCS
3aKOHOMEPHBIM COYETaHHEM IMOCIEOBATEIbHBIX IPOIECCOB, OOYCIOBICHHBIX 3BOIIOLUEH
pacIulaBOB B 30HE KpHUCTAUIM3AlMM IO «KaMEpHOW» MoJenu. A MMEHHO, CTaJuHHOCTb
o0pa3oBaHMsl METACOMAaTHTOB (CKapHOB, TOJEBOIINATOBBIX METACOMATUTOB, TPEU3EHOB U
aCCOIMMPYIOLIEH € HHUMHU  CYJIb(UIHO-IICCTUTOBOW  MUHEpANIM3alMU) HAa  TUIOBBIX
MECTOPOXKICHUSIX COTJIACYETCsl C TOCIeI0BATEIbHOCTh (POPMUPOBAHUS MAarMaTUYECKUX MOPO/I.
PazHpie cTamum MuHEpPanooOpa3oBaHMs XapaKTEPU3YIOTCS OINPEAEICHHOW TI'€OXUMHYECKOU
crernuanu3anyueid 1 pa3HbIM KOJIHMYECTBEHHBIM COOTHOIIEHHEM COMYTCTBYIOMIUX 37eMeHTOB (Cu,
As, Pb, Zn, Bi, Sb, Te, Se, Ag, Au), 3aBHCSIIUM TaK k€ OT nerpoxumudeckoro (S wiu ) Tuma
PYAOTEHEPHUPYIOIMINX MarMaTHUECKUX MOPOJ U CTENEHU «OTKpeITocTH» PMC. OTa 0cOOEHHOCTH
NPOCIEKUBACTCS: 10 MUHEPATbHOMY COCTaBy HPOMYKTHBHBIX Ha BOJb(pamM MHUHEpPATbHBIX
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accouuanuii; no P-T mapamerpam mporeccoB; 10 BapHalMsM U30TOIHOTO COCTaBa KUCIOpoJa U
yriaepoaa. B pyaax, mpou3BOAHBIX paciiiaBoB S-THMA, 00Jiee BHICOKM KOHIIEHTPALMU MBbIIIbsIKA
(04eHb MHOTO apCeHOMMUpUTA B pyAax JIEpMOHTOBCKONM M OH MPAKTHUUECKU OTCYTCTBYET B pyAax
ArbuikuHckoit PMC), a B pynax, Npou3BOJHBIX pacijiaBoB [-S-THma — BBICOKHE COAEpKaHHS
Meau (MHOTO XalbKONHUpuUTa B pynax BocTokoBckoi, a emie 6onee - ArbuikuHckoit PMC).

VYcTaHoBIeHa 3aKOHOMEpHasl 3BOJIIOLMU THUIIOB BKJIIOYEHHUH, WX KOJIMYECTBA U COJIEBOTO
COCTaBa B HANpPAaBJIEHUU MACCUB — pPYJIOTN€HEpUPYIOIIMN INTOK — IleeiauToBas pynaa: 1 -
NPUCYTCTBUE B MAacCUBaX MU pYJOTCHEPUPYIOIIUX IITOKAaX TPAHUTOMJOB MHUHEPAIBHBIX U
pacIUIaBHBIX BKJIIOUEHHH, IpUYEM, KOJIMYECTBO DPACILJIABHBIX BKJIIOYEHHUH 3aMETHO Oouiblle B
MarMaTHYeCKuX Mopojax I-S-Tuma KpynHbBIX MacCHBOB; 2 — IPAaHUTOUIBI PYJOT€HEPUPYIOLINX
IITOKOB OOOTAIICHbl KPUCTAIUIO-(QIIIOWIHBIMA M Ta30BO-KUAKUMH (C TBEpABIMH (a3ammu)
BKJIIOYEHUSIMH, KOTOPBIE MPAKTUYECKU OTCYTCTBYIOT B IOPOJAX PAHHUX O€3pyIHBIX MAaCCUBOB; 3
— MAaKCHMaJbHOE KOJIMYECTBO >KHUJKO-TA30BbIX U Ta30BbIX BKIIOYEHUH COCPENOTOYEHO B
PYJOr€HEpUPYIOLIMX LITOKAX M KBaplLEBO-LIEETUTOBBIX pyAax (B 2-3 pa3a IpeBbllIAlOIIee UX
KOJIMYECTBO B TpaHUTOMJAX KpPYHHBIX MaccuBOB); 4 — BCE MarMaTHYeCKHE IOPOIbI
XapaKTepU3yIOTCsl OJMHAKOBBIM COJIEBBIM COCTaBOM BKJIIOUEHHUH (KapOOHATOB, XJIOPHIOB
KaJblUsl, HATPUS U KaJlns); XJIOPUJbl MarHusl MOSIBJSIOTCS TOJBKO BO BKIIIOUEHHUSX IOPOJ
OJMU3KHUX MO0 KUCIOTHO-LIETOYHBIM XapaKTePUCTUKAM K I'PaHOAMOPUTAM; XJIOPUIAMU KajbLUs
HauOosee o0oraileHbl BKIIOUEHUs TpaHuTOU10B [-STuna.

3aKkOHOMEpHAas SBOJIIOLUS BapualUil M30TONOB KHUCIOpOJAa U YIJIEpoAa B Ipolecce
MHUHEpaI000pa3oBaHus (B HAIPABIECHUH OT ITOPOJI, IPeoOpa30BaHHBIX MPOLECCOM KOHTAKTOBOTO
MeTamop(dr3Ma, K CKapHaM M IIEeTUTOBBIM pyJaM, IO MOCTPYAHBIX MPOXKUIKOB) 00yCIOBICHA
TJIaBHBIM 00pa3oM TEMIIepaTypoil M CTENEeHbI0 YYacTHsl THUAPOTEPMAIBbHBIX TIIyOWHHBIX
¢bronaoB.

OCHOBHBIM CONYTCTBYIOLIMM 3JEMEHTOM BCEX JTaJOHHBIX BOJb(pamMoHOCHBIX PMC
apisierca Menb. Hanbonee meneHocHsl PMC ¢ MmarmaTiuueckumu mnopojamu «mepexonsHoroy (I-
S) KOpoBO-MaHTHIHOTO TumHa, 4To cOmmwkaer ux ¢ PMC, mpoayuupyrounMu KacCHTEPUT-
CHJIMKATHO-CYJIb(UIHOE OpPYJCHEHUE.

Ha Bcex 3TaoHHBIX MECTOPOXKIEHUAX COITyTCTBYIOILIAS MUHEPAIU3ALUs HUMEET OJIMHAKOBBIN
Ag-Pb-Sb-Bi snemenTtHbIii coctaB. OCHOBHBIE KOHIIEHTPAIlMU COIYTCTBYIOIIUX DJIEMEHTOB B
pyJax MECTOPOXIEHUH CBs3aHbl C CyJIb(QHUIHOW MHHEpaldu3alued, KOTopas C pa3HOM
MHTEHCUBHOCTBIO IIPOSIBJICHA B 3aKJIIOUUTENIbHBIE MEPUOBI BCEX MPOAYKTUBHBIX Ha BOJIb(MpaM
CTaguil MuHepanu3anmuu (CKapHOB, TIOJIEBOIINATOBBIX  METACOMATUTOB, OWOTHUTOBBIX,
MYCKOBHUTOBBIX TPEH3EHOB, CYyIb(UIHBIX PYI).

Acconuanuu CONYTCTBYIOIIMX  3JIEMEHTOB XapaKTepu3yloT  pasHble  THUIIBI
METACOMATUYECKUX MOPOJI, a BXOJAIINE B UX COCTaB MUHEpPasIbl MMEIOT Pa3Hble TUIIOMOP(HBIE
npu3Haku. PazHeie cTanuu GOpMHUPOBAaHUS PyA UMEIOT Pa3HbIA AJIEMEHTHBIM COCTaB, 3aBUCAIINN
OT CTENEHHU «OTKPBITOCTHU-3aKPBITOCTH» CUCTEMBI B Ipoliecce ee (POpMUPOBaHUA. B «3aKpbITBIX»
cucremax Pb-Bi-Ag u Pb-Sb-Ag accoumanum MHHEpaloB pa3opBaHbl BO BPEMEHHU: MeEpBas -
XapaKTepu3yeT CTaAuM NMPOAYKTUBHBIE Ha BOJIb(PaMOBYIO, a BTOpas (IIO3/HsAsA, HAJIOKEHHAS U
3HAYUTEIbHO OOOralleHa OJIOBOM - CTaHHHMH) — Ha MOJMMETAJUIMYECKYI0 MHUHepaiu3anuu. B
«OTKpBITBIX» cucteMax Pb-Bi-Ag accoumanus HaOmromanach TOJIBKO B CKapHaX «CpeIHETo»
neproAa M TOJEBOIIMATOBBIX MeTacoMaTuTax (¢ mMonuOaenutom), a Pb- Sb- Bi accommanum
MHUHEpPAJIOB — B TIpel3eHaX U CONPSIKEHHBIX € HUMM IPONWINTaX (C apCeHONMHUPHUTOM).
CBHHIIOBO-CYPbMSIHO-BUCMYTOBAss MHUHEpAIM3aLMs 4acTO BBIXOAUT 3a MpPEAENbl CKapHOBBIX-
PYAHBIX TeJ U 0o0Jiee TUMMYHA 1T MECTOPOXKIICHUM C pazMaxom opyaeHeHus 6onee S00 MmeTpoB
(Boctok-2). Munepanorudyeckas 30HaJbHOCTh B HAlpaBJIEHUW OT IIEHTpa PYAHOTO Tejla K
nepudepun (CyiabPocoan TUMa KoOeIMTa — BHUCMYTOBOTO DKEMCOHUTA - Sb-BUCMyTHHA -
CaMOPOAHBIX CYPbMbI, BACMYTa U HU3KOIPOOHOTO 30JI0Ta), yCTAHOBICHHAS HA MECTOPOXKICHUN
Boctok-2, MoeT OBbITh MCIIOJIB30BaHA B KaueCTBE JAONOIHUTEIBHOTO KPUTEPHs OLIEHKH YPOBHS
APO3MOHHOIO Cpe3a PyAHOTO TeA WIN €r0 YJIAJIEHHOCTH OT «PYIOMOABOISALIET0» KaHaja.
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3. PynmonocHele  Qumionapl  JIOKaNBHBIX  BoJdb(pamoHocHRIXx ~ PMC  Hacnemyror
«BOCCTAHOBHUTEIBHBIE»  CBOMCTBA MPOAYLUUPYIOUIMX HX paciulaBOB, a  OJHOTHUIIHBIE
METaCOMaTH4YEeCKHE TMOpPOAbBI U PyAbl OSTAJIOHHBIX MECTOPOXKJIEHUN  XapaKTepU3yIOTCS
OJIMHAKOBBIMM TUINOMOP(HBIMU NpU3HAKaMU (MHUHEpPalbHbI COCTaB MpPOAYKTUBHBIX Ha
BOJIb()paM aCCOLMAIIMIA; SJIEMEHTHBIH COCTaB COMYTCTBYIOLIEH MHUHEPAIH3AIHUN; TUTIOMOP(HU3M
MHUHEpAJIOB), OTPaXKAIOIUMH CXOACTBO B 3BOJIOIMU PACIUIABOB Pa3HBIX NETPOXUMHUYECKUX
TUIIOB B MPOLIECCE UX KPUCTAIU3ALINH.

[To xommiekcy mpu3HakoB, npeanokeHHbIX M.T.OHayau u ap., (1984) u P.Jlx.HeroGeppu
(1991) nnst pOYKTUBHBIX MarMaTU4ecKuX MOpoJ (BOCCTaHOBJIEHHAs, WIbBMEHUTOBAs CEpus) U
[OCTMarMaTMYECKUX METacOMAaTUTOB (ITapareHe3UChl rpoccyisipa ¢ reIcHOEpruToM B CKapHax;
npeoOianaHue B CyibOUIHBIX pyAax MUPPOTHHA), PYTHO-MarMaTHYECKHE CUCTEMBI N3yUeHHBIX
CKapHOBO-IIEEIUT-CYIb(PUIHBIX MECTOPOXKIECHHH OTHOCITCS K «BOCCTAHOBIEHHOMY» THITY.

TunoMopdHbIM  HpPU3HAKOM  CKapHOB  M3y4Y€HHBIX JIOKaIbHBIX PMC  3TanoHHBIX
MECTOPOXKICHUN SBIAIOTCSA: | — OTCYTCTBME MarHe3MajbHBIX CKapHOB (110 CPaBHEHUIO C
OJIHOTHUITHBIMU MecTopokaeHus MU CpeaHeil A3uu U JIp. peTHOHOB); 2 - NEPUOANYHOCTD (JIBYX-,
TPEX3TATHOCTh BO BPEMEHH) CKapHOBOro mnpouecca. Ha Bcex TunoBeix PMC ckapHbI «paHHEro»
U  «CPEOHEro» TMEPHOJOB — AaCCOUMUPYIOT C BOIb(PAMOBOM, a «IO3AHETO» - C
NOJMMETAININYECKOM  MuHepanu3auued. CKapHbl pa3HbIX IIEPUOJOB HMMEIOT  Pa3HbIN
MUHEpaJIbHBIA cocTaB, P-T mapaMeTpbl U MHTEHCHUBHOCTH IPOSBICHHUS MICCIHT-CYIb(QHIHON
MUHepanu3aui. IIpoMbllyieHHbIe KOHLEHTpAlMu Bosib)pamMa YCTaHOBJIEHbI TOJBKO B
NUPOKCEHOBBIX (TEICHOEPTHT), pexe NHUpOKCeH-rpaHaToBeiXx (Kp — Oomee 9) ckapHax
«cpenHero» mnepuoja. B «paHHux» ckapHax (Tpoccyisip, Be3yBHaH, AUONCUI-(eppocaurt,
BOJU1acTOHUT) conepkanust WO; He npesbimaromnue 0,1 mac.%. «Ilozauue» ckapusl umerotr Kp
MEHEe €IUHMIbI, YTO SBIAETCS TUMOMOPGHBIM IPHU3HAKOM CKAPHOB MECTOPOXKAECHUHN C
MOJUMETAITINYECKUM OPYAECHEHHUEM.

CkapHbl BCeX MECTOPOKACHUN (POPMHUPOBATIMCH IPU YUACTUN XIJIOPUIHBIX PACTBOPOB H, CYs
M0 TApareHe3nCcy MHPOKCEHa C IUIarhoKiIa3oM, OoTHocaTcs K (amuu HOpMmanbHOU (Na-K)
1eJI0YHOCTH. DOPMUPOBAHME CKAapHOB PAHHETO MEPUONA IPOUCXOAWIO MPU HMOBBILICHHON
aKTUBHOCTH B pactBopax Al, Mg, neryuux F, OH, Ha 4TO yka3piBaeT NpPUCYTCTBHE B HHUX
rpoccyiisipa, TMAPOrpoccyisipa, Auoncuzaa, (rop-amatura, cpeHa u ap. CkapHbl CpegHEro
nepuoJia KpUCTAJUIM30BAINCH MPH MOBBIIIEHHONW akTHMBHOCTH Fe, Ha (oHe yBenmuumBaromieics
pomu B pactBopax CO,, F (dmroopur) m cepsl, B BOCCTAHOBUTEIBHON cpene (NMPUCYTCTBUE
NUPpOTHHA), B TemmeparypHoM uHTepBaie 450-320°C. CoorHomieHHE OGHEMOB BBICOKO- H
HU3KOTEMIIEPATyPHBIX aCCOLMALMM B CKapHaX, IO3BOJIIET pPacCMaTpUBAaTh MECTOPOKICHUS
JlepmoHTOBCKOE, BOCTOK-2 M ATBUIKM KaK 3BOJIIOLMOHHBINA psiji CKAPHOBBIX MECTOPOXKACHUM
pa3HBIX TeMIEpPaTypPHBIX (Qarui.

TunomMopdHBIM NPU3HAKOM H3YYEHHBIX JOKaJdbHBIX PMC sBIsSieTcs NMPUCYTCTBHE B HUX
BBICOKOITPOAYKTUBHBIX (Oosnee 5 mMac.% WOs3) mosieBOmINaToBeIX (anaTUT-IIaruoKiIa3-1eeanT-
KBapIleBble) MeTacoMaTHTOB. OHHM HamOoiiee XapakTepHBI IS CHCTEM, PACIUIaBbl KOTOPBIX
MaKCHUMaJIbHO 00OTaIIeHbl KOPOBOW COCTABIISIIONIEH (S-THII, MECTOpOXKIAeHHE JIEPMOHTOBCKOE)
U MEHee — JIJIsl CUcTeM ¢ paciuiaBamu [-S tumna (Arbuikn).

TunomMopHbIMM TNPU3HAKOMHU TPEH3EHOB SBISAIOTCA: MaKCUMaJIbHbIE KOHIIEHTPALUU

LIEEIUTa U MTOBBIILIEHHBIE - MUHEPAJIOB MBILIbSAKA, MEAH, BUCMYyTa U 0JIOBA.
4. T'eHernueckasi MOJIEIb JOKaIbHOU «BoJbppamMonocHo» PMC npeacTasiseT coboi CloKHOE
COUETaHUE CTPYKTYPHBIX 3JEMEHTOB C MarMaTU3MOM HMKHEKOPOBOT'O IreHe3uca (MIbMEHUTOBAs
cepusi) ¢ MOIUOACH-BOJIb(DpaM-0IOBSIHHBIM opyaeHenueM. [locnenyromas sBomonus PMC B
pexuMe TpaHC(POPMHON OKpamHbI B HECKOJIbKO (MHHHUMYM JBa) BPEMEHHBIX JTaIlOB
TEKTOHUYECKON aKTMBHOCTHM HPUBOAUT K (POPMHPOBAHMIO MarMaTHUECKUX OYaroB Ha pa3HbIX
(«30Ha aHATEKCHCa» U «30HA KPUCTAJUIM3AIMI») YPOBHSAX BEPXHEW KOPBI, TJ€ MPOAYLHPYETCS
Pa3HOTHUITHOE TI0 MJIEMEHTHOMY COCTaBYy OpPYJECHCHHE.

B renernueckux Mmonensx Bojdb(ppamoBbix PMC BwiienseTcs nBa pazHOTEMIEpaTypHBIX
YpOBHs (sipyca): HUKHMH (BKJIIOYAET «30HY T€HEpaln» U «30HY aHATEKCUCA, aCCUMUJIALIUN

51



MarMaTHYeCKHX PACIUIABOB C TeMreparypoii 6omee 500°C) 1 BepxHmii (30Ha «IIepPEHOCa» ¥ 30HA
«KpUCTAUIM3AIMK») paCIUIaBOB C TEMIEpaTypoil MeHee 500°C). SApychl  XapakTepusyroTcs
pa3HbIMM CBOMCTBaMM, OTpakas 3JIEMEHTbl MarmMartu3Ma M MHUHepaiu3aluu (3HIOT€HHOU
30HATBHOCTH) TOKaNbHBIX PMC pa3HbIX OPSAIKOB.

Hwxnuii sipyc sBIS€TCS MCTOYHUKOM TMEPBUYHBIX MAarMaTHYECKUX PACIUIaBOB, KOTOPHIC
nocie o00orameHusi KOPOBOM COCTABIAIOIMIEH B 30HE «ACCUMMISIIUN» («aHATEKCUCA») U
MOCIIEAYIOLIEr0 MEPEMEILIEHUSI UX B 30HY «KPUCTAJLIM3ALUN» MPOLYLHPYIOT BosbppaMoBoe (1
COIYTCTBYIOILIEE) OpyJAeHEeHUue. MarmaTHdeckue o4ard 3TOro sipyca Ha TIyOMHE OIpenessioT
METAJIJIOTEHUYECKYI0 Cliennaan3anuio u mnapamerpsl JokanbHblx PMC I (pyassiit paiion) u 11
(pyZHBIM y3en) mopsiika Ha TOBEPXHOCTU. BepxHuil spyc sBIsSeTCS ONpeAeNnsioluM B
(dopMupoBaHUU MECTOPOXACHUN U pyAHbIX Ted (nokanpHble PMC III mopsnka), o0ycnaBiuBast
O0COOCHHOCTH 3BOJIOLIMU PACIIAaBOB MO «KAMEPHOI» MOJIEH. 37eCh MacIITAOHOCTh OpYyACHEHUS
(MuHepanu3anuu) 3aBUcUT: | — oT merpoxumuueckoro tuma (I- m S-) u obbema pacmiasa
(MaccuB, WTOK, Haiiku), (QOPMHUPYIOUIETO MarMaTUYeCKyl0 KOJOHHY, MPOAYLUPYIOLIYIO
pyIOTEHEPHUPYIOIHE QIIFOHIBI; 2 — OT CTEIIEHU «OTKPBITOCTHY CUCTEMBI (CBSI3H €€ C TITyOUHHBIM
HUCTOYHUKOM); 3 — OT MHTEHCUBHOCTH MMOCTMAarMaTU4YE€CKUX MPOLIECCOB M UX COBMEIIEHHOCTH B
OMHMUX M TeX XK€ CTpyKrypax. HeoOxoaumeiM ycinoBueM (GOpMUpOBaHHS —PACIUIaBOB
OPOAYLUPYIOMIUX  BOJIB(pPAMOBOE OpyJEHEHUE SBJIsIeTCS MX  OOOramieHHue KOpOBOM
COCTaBJISIIOLIEH B HUYKHEM (30HA acCCUMMIISALINY, aHaTekcuca) sipyce PMC.
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