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Ha ocHoBe 0000meHN s JTUTEPaTYPHBIX AaHHBIX U OPUTHHAIBHBIX MCCIICOBAaHUN [TOKAa3aHO, YTO JUI MeTall-
JIOTEHUYECKUX 30H Ha ceBepe U ceBepo-BocToke CuHo-Kopelckoro kpatoHa TUIMHUYHO COYETAHUE LIUPOKO
M3BECTHBIX MECTOPOXKICHHH 30JI0Ta, )KEJIC3HBIX H )KEJIe30-MapraHIEBbIX PyA U YHUKAIbHBIX OOPHBIX M CBHH-
LIOBO-IITHKOBBIX MECTOPOXJICHUI MUPOBOTO Kiacca. PynooOpazoBaHre MMeET NMPOCTPAHCTBEHHO YHacieno-
BaHHBIN XapaKkTep U NPOABUIOCH B MEPHOJ C apXesl 10 Me3030McKoe BpeMsl. Apxelickie MeTalsIOTeHnYeCKHe
30HBI CBS3aHBI C TeppeiiHaMK IPOTOKOHTUHEHTAJILHBIX OKPaWH B cocTaBe ()yHJaMEHTa KpaToHa M Ipe/CTaB-
JIEHBI MECTOPOXKICHUSAMU CIIOUCTBIX JKENIE3HBIX YA U MEIHO-IIUHKOBBIMU KOTUEAaHHBIMU MECTOPOXKICHHUAMHU.
[Iporepo3oii-panHenaneo30ickue METaJUIOTeHUYECKUE 30HbI MIPOSBIEHB! Kak pH(TOreHHbIe OaccelHbl, re
TOJIIIN BYJKaHUYECKUX M 0CAJOYHBIX IOPOJ] IEPEKPLIBAIOT PYAOHOCHBIH apXeHCcKNi cKilaq4aTblid (hyHIaMEHT.
[Iporepo3zoiickie MeTaIIOreHNYeCKUE 30HbI 00bEIMHSIOT MECTOPOXKACHHS 30710Ta B KBapLIEBBIX JKHJIaX M 30HaX
pacciaHIeBaHNs, MECTOPOXKACHUSI CIOMCTBIX KETIE3HbIX U JKEJI€30-MapraHLEeBbIX Py, KPYITHbIE MECTOPOXKICHUS
0CaJI0YHO-MeTaMOp(OreHHBIX OOPATOB, MArHE3UTa U MECTOPOXKICHHUS METHO-BOJIL(PAMOBBIX Py B TypMalli-
HUTaX, MECTOPOXKAECHUS IKCTAIALUOHHO-0CAJOYHBIX CBUHIIOBO-LIUHKOBBIX Py, & TAKXKe KPYIHbIE IOJIUTCHHBIE
mectopoxzennss REE-Fe-Nb pyn. s pudeit-keMOpUHCKIX TeppUreHHO-KapOOHATHBIX TOJI XapaKTePHEI
CTpaTu(OpPMHbIE CBUHIIOBO-LIUHKOBEIE U (TIOOPUTOBBIE MECTOPOXKACHHS. Me3030HCKIe MeTaNIOrTeHHYECKHe
30HBI, ACCOUUUPOBAHHBIE C BYJKaHO-ILTyTOHUYECKUMHU KOMITJIEKCAMU BHYTPUILTUTHBIX CEPHIii, YHACIETOBAHHO
CBSI3aHBI C YYaCTKaMHU, i€ CKJIaa4arhlii pyHIaMEHT IpeNCTaBIeH PYIOHOCHBIMH JJOKEMOPUICKIME CEPUSIMH.
3010TOpYyAHBIE MECTOPOXKACHUS XapaKTEPHbI U1 BCEX PA3HOBO3PACTHBIX METAJUIOTEHUUECKUX 30H, HO IIOJaB-
JISIOIIAs UX YaCTh CBA3aHA C ME3030MCKUMU BYIKaHO-IIIyTOHUYECKUMU KOMILJIEKCAMU.

Kniouegvie cnosa: pudpt, MeTa/LlI0reHHUS1, MECTOPOAKICHHS, JKes1e30, CBUHEll, IMHK, 00p, Gu1I00pHuT, 30.10TO,
Cuno-Kopelicknii kpaToH.

BBEJEHUE

Cuno-Kopeiickuii kpaToH Obu1 chopMUpOBaH Kak
eInHas CTPYKTypa yKe B apxee. B ceBepHOI 1 BOCTOUHOU
4acTH KpaToHa, rine oOHaXkaeTcst JoKeMOpuiickuil GpyHaa-
MEHT, BBIJICISETCSI HECKOJIBKO pa3HOPOAHBIX apXeH-paH-
HEIMPOTEPO30HCKUX TEPPEHHOB, aMajJbraMUPOBAaHHBIX B
nepuof apesHee 2500 muH net [15]. Apxeil-panHenpo-
Tepo30oHcKuil QyHIaMEHT JTOKaJbHO MEepeKphIBaeTCs B
MIPOTEPO30€—pPaHHEM I1aJIE030€ OCAAOYHBIMU U BYJIKa-
HOT€HHO-OCAJIOYHBIMH TOJIIaMH CyOnaaThopMeHHOTO
gyexya, KOTOpele (POPMUPYIOTCS B JIOKAIBHBIX MOPCKHX
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pudToreHHsIX OacceitHax u aBimakoreHax. Ilepnons ne-
CTPYKIIUH KpaToHa ¢ (JOPMHUPOBAHHEM TAKHX OACCEHHOB
otBevatoT naTepBaam 2500-1600, 1600-1000 u 1000—
500 miH et Hazaz.

B nmaneozoe BmiioTes g0 no3aHei nepmu Cuno-Ko-
pEWCKU KpaTOH pacrojiarajcsi B 9KBaTOPUANBHBIX IIHU-
poTax W OBLI OT/ACNICH OT paHHemnaneo3oiickoro bypes-
XaHKalCKOTO0 OPOTEHHOTO Tosica Tak Ha3siBaeMbIM Co-
JIOHKEPCKUM IaIe00KeaHoOM. B Xoze 3aKpBITHS 3TOTO Ta-
neookeana CruHo-Kopelickuit kpaTtoH OBUT IIepeMeIIeH B
MIEPUOJ C KOHIIA IEPMH JI0 TPHAca OT TPOITUYECKUX Tajie-
OIIIKPOT A0 MOJIOKEHUS, OIM3KOTO K COBPEMEHHOMY [2].
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B no3nneropcko-panHemenoBoe Bpems Cuno-Ko-
peickuil KpaToH MpeACTaBIsUT co00i yacTs enuHoi Boc-
TOYHO-A3MaTCKOM KOHTMHEHTaJlbHOU OKpauHbl. Torna
IIpH NPeo0IafalonieM peXUMe NMPOCKaIb3bIBAHUSI OKea-
HUYECKOU IUIUTHI B KPaeBOW MPUOKEaHUYECKON 4acTH Ma-
Tepuka (OPMHUPOBAIACH CHCTEMA BHYTPUKOHTHHEHTAb-
HBIX CHHCIBHUTOBBIX TPpaOCHOB, KPYITHEUIIINM 13 KOTOPBIX
SIBISIETCS BBIIIOIHCHHBI KOHTHHEHTAIBHBIMY OTIIOXKECHU-
ssmu TpabeH CyHIIs0, pacceKaloluid B MEpUIHMOHAIBHOM
HaIpaBICHUU TaJIC030MCKHUE CKIaT4aThle CTPYKTYPhI U
ceBepHyto yacTh CuHo-Kopeiickoro kparona. 3amannee
U BOCTOYHEE CyONapasuIebHO BIAJMHE BOSHUKIIH TI0JIO-
CBI BYJIKAHO-TEKTOHMYECKHUX JETIPECCUI C XapaKTEePHBIMU
CyOIIeTOYHBIMY BHYTPUILUTUTHBIMU KOMILIEKCAMH, KOTO-
pBI€ MIPOPBIBAIOT U JIOKAJIBHO MEPEKPHIBAIOT apXeicKue U
npotepo3oiickue Tonmu Cuno-Kopeiickoro kparona [15].

B MeTannoreHMuecKoM OTHOILIEHUU CEBEPHAs YacTh
Cuno-Kopelickoro xparoHa yHMKaJlbHA IO HACBIIEH-
HOCTH MECTOPOXKACHUSIMH KeJe3a, MapraHia, MarHus,
60pa, CBUHIA, IIUHKA, MEAU U 30J0Ta. MecTOpoXKAeHUS
JIOKAJIN3YIOTCSI IPEUMYIIECTBEHHO B COCTaBE TOJI ap-
XEHUCKUX, IPOTEPO30ICKUX U PAHHENAICO30UCKUX IIOPO/.
3HAYUTEIHHOE KOJMYECTBO MECTOPOXKICHUN HEIOCPEea-
CTBEHHO aCCOLMHUPOBAHO C IOPCKO-MEJIOBBIMU BYJIKaHO-
IJIyTOHUYECKUMHU KoMIulekcamu. IIpu aToM 1o koHLa
90-X TOI0B JOMUHUPOBAJIHN MPEICTABICHUS, YTO TOIBKO
XKEIe30pyIHBIE MECTOPOXKICHUS, OObEAHHIEMBIC B Cy0-
mupoTHyo CeBepo-MaHBWKYPCKYI0 METalJIOTeHHYe-
ckyto npoBuHLHUIO [10], UMenn HOCKIaT4aTyo IPUPOLY
U OpeTepHeny COBMECTHO C BMEUIAIOIMMU MOPOAAMU
peruoHanbHbI MeTaMoppu3M. MecTopoXXIeHus 30J10Ta,
MeJH, CBUHIIA U IIMHKA 00BEIUHSINCH B SIHIIAHbCKYIO
npoBuHIMIO [10] ¥ MHTEpPIPETUPOBAIUCH KaK MOCTKIA[-
9aTele MEJKHE U CPeIHHE 110 3armacaM OOBEKTHI CKapHO-
BOH WJIN TUAPOTEPMaAILHO-METaCOMAaTU4YECKOM IIPUPOBI.
MHoro4HcIeHbIe MECTOPOXKICHHUS OOPOCHIINKATHBIX Py
TaK)Ke MPEICTABISUINCh KaK MEJIKUE CKapHOBBIE 3aJI€XKU
Me30301cKoro Bo3pacta [5]. Tem He meHee, B xone ae-
TaJBHBIX TOMCKOBO-PA3BEIOYHBIX Pa0OOT, BEITOIHEHHBIX
B 90-x rogax B KHP u KH/IP, 6pu10 ycTaHOBIEHO, YTO
©0JbII0e YMCIO MAarHE3UTOBBIX, CBUHI[OBO-LIIUHKOBBIX U
OOPHBIX MECTOPOXKJICHUN TECHO CBSI3aHO C IpoLieccaMu
CeAMMEHTOreHe3a U Npeodpa3oBaHO B XOI€ METaMOp-
¢u3ma. PernoHangpHBIE METaJNIOTEHUUYECKHEe 00001Ie-
Hus [6, 8, 15] nmokazanu, 4To B CEBEPO-BOCTOYHON YaCTH
Cuno-Kopelickoro kparona cienyer BblAeaATs JIsonyH-
Cesepo-Kopeiickyto MeTaIIOreHUYECKyI0 MPOBUHITUIO
YHUKAJIBHBIX I10 3aacaM MeCTOPOXACHUI MarHe3ura,
CBUHIIOBO-ITHHKOBBIX U OOPHEIX Py, CHOPMUPOBAHHBIX
CHUXPOHHO IpoleccaM CEIUMEHTOreHe3a U MOABOAHOIO
BYJIKAaHU3MaA.

B ocHOBy mpencrapisieMoro aHajiu3a 3BOJIIOLUU
METAJIJIOTEHUU CEBEPHOM U CEBEPO-BOCTOUHOM yacTu Cu-

Ho-Kopelickoro kpaToHa MoJI0KeHbI BHIIOTHEHHbIE 0000-
HICHUS COBPEMCHHBIX NaHHBIX U OpHFHHﬁHLHLII’I aBTOP-
CKHI1 MaTepHal JeTalbHOTO U3yYEHUs CEBEPO-KOPEHCKUX
MECTOPOXKICHUH.

APXEVICKME METAJUIOTEHUYECKHE 30HBI

Apxelickre MeTalNIOTeHUYEeCKUE 30HbI OTBEYAIOT
TeppeiiHaM, KOTOpble UMEIOT XapaKTepHBIN TUII pa3pesa
IMPOTOKOHTHUHCHTAJbHBIX OKPAaWH IMPHU TOMHUHUPOBAHUU
BYJIKaHOT€HHO-0CaI0YHbIX 1 MarMaTu4eCcKUX KOMILIEK-
coB [19]. TTopoap! mpeoOpa3oBaHbl B OMOTUTOBBIC THEWH-
CBI, IJIATHOKIJIa30BbIc aM(pUOOIUTHI, XJIOPUTOBEIC CIIaH-
IIbI, KBAPUHUTHI, IJIArMOKJIAa30BbIC KBAPIUTHI U (l)I/I.]'IJ'II/ITLI.
B cocraBe TomII MPUCYTCTBYIOT METaMOP(QHUTHI YIABTPa-
OCHOBHOT'O COCTaBa, TOHAJIUTBI, TDOHABEMUTHI U I'PAHO-
JUOPUTHI.

Ha tepputopun Kuras neranbHo usydeHo Tpu ap-
XEHCKUX METaJUIOTeHnYeCcKux nosica: Byrtdo, [LxkunayH u
Jlsomxm (puc. 1). B coBpeMeHHO# CTpYyKType TepBbhIE OT-
BEUYAIOT COOTBETCTBEHHO OOPTaM MPOTEPO30ICKOTO prudTa
Xyts0 u pudTa (aBaakorena) Xa6ei-JIsonun. [Iposeie-
HBI 3TH METAJUIOT€HUYECKHE 30HbI KaK TEPPUTOPUH, TTIE B
TOJIILIAX TIepeCIauBaHus OCaJOYHBIX TOPOA U BYIKAHUTOB
KHCJIOTO U OCHOBHOTO COCTaBa BBISIBJICHBI MHOTOUHUCIICH-
HBIC KPYIIHBIC MECTOPOXACHUSA CEAUMCHTOI€HHbIX CJIOHU-
CTBIX JKEJIC3HBIX Py IIPU JOMUHUPOBAHUN OKHUCHBIX (XKe-
JIC3UCTHIC KBap]_II/ITI)I) 1 y9aCTHU CUJIMKATHBIX (MaFHeTI/IT,
KBapll ¥ TPYHEPHUT) U KapOOHATHBIX (cuuepuTt, Gpeppoo-
noMuT) Qamuid. Bo3pact pymoBMeImaronmx ToIl BapbH-
pyet ot 3.5 no 2.5 mupn net. CkiIaagaTocTs ¥ METaMOp-
(hbU3M pYIOHOCHBIX TOJII AaTUpyeTcs 2.5 mupx yet [21].
B cocraBe MeTamoreHn4ecKux 30H NPUCYTCTBYIOT 30J10-
TOPYIHBIE MECTOPOXKICHHS, IPOSIBIIEHHBIE KaK 30HbI pac-
CJIaHLIEBAHUA U KBapL-30JI0TOPYIHOTO MPOXKUIKOBAHUS.
MecTtopoxkaeHus 30J10Ta TPAJULIUOHHO CBS3bIBAIHUCH C
MPOLIECCaMH PETPOTPAJHOTO TOKEMOPHIICKOTO MeTaMop-
¢u3Ma, OHAKO, 110 JAHHBIM JATHPOBAHUS IOPOA U PYA,
MOKa3aHO, YTO OHU C(POPMUPOBAIHCH KaK SIKOHOMHYECKU
3HAYUMBbIC 06’LCKTLI B pE3YyJIbTATC MHOFOCTaHHﬁHLIX T'n-
JIpOTepMAaIbHBIX MIPeo0pa3oBaHUH PyITOBMEIIAIOMINX T10-
POIl B IO3/THETIANIE030MCKOE M Me3030icKoe Bpems [15].

B Merannorennueckoit 301e JIsomxu, kotopas co-
OTBETCTBYET apXelCKOMY 3eJIeHOCIaHIeBOMY JKunnH-
JIsonun-BocTtouno-lllannyHckoMy mosicy (TeppeiHy
AKTHBHOU KOHTHMHEHTAJILHOW OKpPaWHBI), KpOME 30J10-
TOPYOHBIX METaMOP(OTCHHBIX MECTOPOXKICHUI U Me-
CTOPOXKJIEHUH CIIOUCTBIX JKEJIE3HBIX PYA MPUCYTCTBYET
METHO-ITTHKOBOE MECTOPOXKICHNE MACCUBHBIX CYNb(OUI-
HBIX pya XOHTyIIaHb. JINH30BUAHbIE pyAHbIE TEJa Mepe-
CIIAMBAIOTCS ¢ OMOTHUT-IIAaTHOKIA30BBIMH U aMpuOoI-
MJIaTHOKJIa30BBIMU THEMCaMU ¢ MPOCIOAMH (Pes1b3nuTo-
BHJIHBIX THEHCOB M JKEJIE3UCThIX KBapIUTOB. B cocrase
PYA AOMUHUPYIOT IUPUT U IUPPOTUH (10 80 %), mpucyT-
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Puc. 1. Apxeii-panHenaneo30icKue 1 Me3030MCKHE METAITIOTCHNIECKIE 30HBI CEBEpPHON M CeBEpO-BOCTOUHOM yacTu CHHO-
Kopeiickoro kpatoHa, o JaHHEIM [15], ¢ U3BMEHEHUSAMH U JOIOTHEHUSIMH.

1 — apxeiickue TeppeitHbL, YaCTHYHO NEPEKPHITHIE (PaHEPO30UCKUM IIaTPOPMEHHBIM YEXIJIOM; 2 — IPOTEPO30i-paHHEeIane030ickue pudTo-
TeHHBIE BIIAIMHbI (BHYTPHILIUTHBIE Oacceiinsbl): skc — Xa0eii-JIstonnuckuit mporu6; slj —Bocr. Illanayn-Bocr. JIsionnu-Bocr. [xununckuii
pudT; ht — pudT XyTsio; hr —Xecan-PuBonckuii nporu6; zbl — 3anr6eii-bosn O60-Jlanrmanckuii pud; pkh — [Ixennamcknii mporu6; oke —
OKuXOHCKHUH poru0; 3 — paHHENane030iCKuit oporeHHsIH nosic (bypes-Xankaiickuii cynepreppeiin); 4 — akkpelnoHHas ipr3Ma Byraypmsio
(TIpOTEpPO30H—OPIOBHK); 5 — Mo3aHenane030ickuii CoIOHKEPCKUIt OpPOreHHBIH 10sic; 6 — panHemenoBol Cuxotd-Anunb-CeBepo-CaxanuH-
CKUI OpOreHHsll nosc; 7 — apxeiickue Meramnorenuueckue 30H61: WT — Byts0; JD — xunyn; LG — JIsonxu; 8 — nporepo3oii-paHHena-
JIE030HCKUe METaJUIOTeHnYecKre 30Hb1. PaHHenporepo3oiickue: 1 — Jhxuistomkn; 2 — Xecan-PuBonckast; 3 — KunbnyH; 4 — JlymuHbIIAHb.
Cpennernporeposoiickue: 5 — Sunso; 6 — Jlanrmanb-bostt O60. Pudeti-pannenancosoiickue: 7 — [IxeHHaMcKast; 9 — FOpCKO-paHHEMETIOBBIC
MeTaJutoreHn4eckue 30Hb1: 1 — Jikunsiony; 2 — Slamanbckas; 3 —Ta03rcaHckas.

CTBYIOT XaJIbKOITUPUT U caiepuT. Bo3pacT py1oHOCHBIX
TOJII, TIO JIAHHBIM JAaTUPOBAHUS TPOHIALEMUTOB, OKOJIO
3.8 mapn et [15].

MPOTEPO30MCKAE METAJIJIOTEHUYECKHAE 30HBI

Pannenpomeposoiickue (2.5—1.6 mapo nem) memarn-
Jl02eHuYecKue 30Hbl TOMUHUPYIOT B COCTaBe PYJIOHOCHON
TEPPUTOPHHU CeBepa U ceBepo-BocToka CuHo-Kopeiickoro
kparoHa. OHM NpeACTaBICHBI JIOKAJIbHBIMU MOPCKUMH
JICTIPECCUSIMH, TIIe PYIOHOCHBIC TOJIIIHN 3aJIETal0T B BUC
cyOruiaTropMeHHOro Yexia Ha CKIaa4aToM apXeicKkoM
(dbyHIaMeHTe, TPOCTPAHCTBEHHO COMPSDKEHBI C apXew-
CKUMU PyAOHOCHBIMH 30HAMH, YACTUYHO MEPEKPHIBAs UX
(puc. 1).

Merannorennyeckas 30Ha JIlylnuHbIIaHb COOTBETCT-
ByeT pudty XyTs0, B OCHOBAaHHH KOTOPOTO 3aJIETAIOT Py-
JIOHOCHBIE apXeHUCKUe TOJIIIN METAJUIOTEHUYECKOW 30HbI
Byts0. IIpoTepo3oiickue TOMMIM CI0KEHBI METaKOHIJIO-
MepaTraMmH, KBapluTamMH, QUIIATaMU, H3BECTHIKAMH,
JOJIOMHUTaAMH, II€CYaHUCTBIMU CJIaHLIaMH C HpOCHOHMI/I
MeTa0a3ajbTOB M BMEMAIOT IUIACTOBEIE TEJa CIOUCTBIX
MarHeTUT-TeMaTUTOBBIX pyd. Bo3pacT opyneHenus, no
nanabM U-Pb natupoBanus MeTa0a3aabToB 1O ITUPKOHY,
2.4 muipa net. 30JI0TOPYIHBIE MECTOPOXKICHUS CBSI3aHBI

C 30HaAMH PACCIIaHIIEBaHUS, TJIe PyIHbIC MUHEPAIBI MTPH-
CYTCTBYIOT B (pOpME BBICOKOIIPOOHOTO 30J10Ta, MUPHUTA,
MUPPOTHHA, MAaTHETUTA, CAMOPOAHOTO CBUHIIA P MH-
HUMAaJBHOM YYacTHH rajieHuTa u 6opauta. Gopmupona-
HUE MECTOPOKICHUS CBSA3BIBACTCS C MPOIECCAMHU 3eJIe-
HOCJIAHIIEBOTO MeTaMOp(hU3Ma PyTOHOCHBIX TOJII (OKOJIO
2.3 mupp niet Hazan) [21].

Meramtoreanueckas 30Ha KUHBIIYH OoTBE4aeT BOC-
TOYHOU yacTh XeOeh-JISOHMHCKOTO CpeaHenpoTepO30ii-
cKoro OacceifHa (aBIaKoTeHa) U CONpsDKEHA C apXeHCKOH
30HO# JIkuayH. 31ech, KpOME MECTOPOXKIECHHUI CIOU-
CTBIX MarHETUTOBBIX Py, IEPECIANBAIOIINXCS C TypMa-
JUHOBBIMH THEMCAaMH M TPAHAT-CIIOMUCTHIMU CIIAHIIAMH,
B TOJIIE MIepPeCiiauBaHusl TEPPUTCHHO-KApOOHATHBIX I10-
POl ¥ BYJIKaHUTOB OCHOBHOTO M KMCJIOTO COCTaBa MpH-
CYTCTBYIOT IJIACTOBBIC Tella TEPPUTECHHBIX MOPOJI C MPO-
JKUJIKOBO-BKparuieHHOW MuHepanuzanueil. [lokazano,
YTO pyIOBMeNIaroInas Tojia Oblia odoraiieHa Ha ceu-
MEHTOTCHHOHN CTauH PyIHBIMH KOMIIOHEHTaMH, KOTOPBIE
OBLITH PEMOOMITN30BaHbI M CHOPMHUPOBATH MPOKIIKH U
BKPAIICHOCTh IUPUTA, APCECHOIMPHTA C 30JI0TOM B CBSI3U
¢ 6oJiee MO3AHUMHY TEOJIOTHIECKUMU COOBITHIMH [15].

3oHna Jlxunsomxku coorBercTByeT Boct. llannyn-
Bocr. JIssonun-Bocrt. [xunuackomy pudry. B ocHOBaHMH
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PYZOHOCHOTO TIPOTEPO30HCKOTO pa3pesa, 00bEIUHIEMOTO
B Ipynmny JIs0x3, JOMUHHPYIOT BYIKaHOT€HHO-0CA04-
HBIe Iopoasl. CpenHIo0 9acTh pa3pe3a (OpMHUPYIOT Tep-
PHUTEHHBIE TOPOABI, U3BECTHSAKHN U JOJIOMUTHL. BepxHss
94acTh CII0KCHA TIepEeCIanBaHUEeM CYOINEIOUHBIX BYJIKa-
HHUTOB CPEAHETO U KHCIOTO COCTaBa U OCAJA0YHBIX TOPOJ,
npeoOpa3oBaHHBIX Ha YpOBHE aM(PuOOTUTOBON (hamuu
MeTamopdusMa. B uncne HanbosIee 3HAYUTENBHBIX PYyA-
HBIX 00BEKTOB METAJJIOT€HUYECKOH 30HBI IPEACTaBIECHBI
CBUHIIOBO-IIMHKOBBIE MECTOPOXKACHUS PyIHOTO paiioHa
Kunpuensu. MecTopokieHHs JTOKaJIU3YIOTCS B TOJILE
TepPUTCHHO-KapOOHATHBIX ITOPOJI B CPEHEH 4acTu mpoTe-
po3oiickoro paspesa. [IpeobragaroT IMH30BUIHEIE H TUIA-
CTOOOpa3HbIE TeNa MACCUBHBIX CYIb(GUIHBIX Py B TOJILE
nepecianBanus aM(pUOOIUTOB, OMOTUTOBEIX CIIAHIIEB,
CJIONCTBIX YIJICPOAUCTHIX M MAaCCUBHBIX MpaMopoB. ['aie-
HUT-C(aIEPUTOBBIC PYIHBIC Tela YIaCTBYIOT B CKJIaada-
TOCTH COBMECTHO C BMEIIAIOIIUMH ITOpoAaMu. PyasI nme-
0T aHAJIOTMYHYIO PYAOBMEIIAIOIUM CIaHIAM I'PYIIIbI
JIs10X? CBUHIIOBO-U30TOIHYIO XapaKTepUCTUKy [12].

151 BepxHel JacTu pas3pesa MpoTepo30HCKON TOI-
LI METAJUIOTeHNYeCKOi 30HbI [DKUIISOMKN XapaKTePHBI
MECTOPOXKACHHUIX CIOUCTBIX JKeJe3HBIX pya (hopManuu
Hanuzu. KpoMe 00bEKTOB ¢ JOMUHUPYIOIIUMHU I'eMaTH-
TOBBIMH M MarHeTUTOBBIMH CJIOUCTBIMU PyIaMH B acco-
AU C KPEMHUCTBIMH MOPOAAMH, 3/1eCh MPOSBICHBI
MIJIACTOBBIE CHICPUTOBBIC MECTOPOXKACHHUS, TAC PYIO-
BMellIaromnasi kapOOHaTHAs TOJIIIIA AaHOMAIILHO 00oTraIicHa
CBHUHLIOM M LIMHKOM. [lepBuuHbIE yCIOBHSA OCaAKOHAKO-
IJIEHUS. UHTEPIPETUPYIOTCS KaK PyAOHOCHBIM MEIKOBO-
HBII OacceifH, TIe reMaTuT-MarHeTUTOBBIE PYIBI B TJIH-
HUCTBIX TIOPOJAX U CHIEPHUTOBBIE PYyAbl B KapOOHATHOM
TOJIILIE CBsI3aHbI (pallMaIbHBIMU Mepexonamu [15].

JJ1s TONm B OCHOBAHUHU MPOTEPO30MCKOTO paspe-
3a METAJJIOT€HUYECKOU 30HBI JKMIAOMKU XapaKTepHa
HCIIIOYUTEIBbHO BBICOKAs HACBIILEHHOCTh OopoM. Typ-
MaJUH-OMOTUTOBEIE JICNITUTEl H TYPMAJIUHUTHl HMEIOT
peruoHanbHoe pacnpocTpaneHue (puc. 2). bopoHocHble
TOJILIN HEMPEPHIBHO MPOCIEKUBAIOTCS HA COTHH KHUJIO-
MeTpoB. B cocTaBe 3THX TOJII MPUCYTCTBYIOT KPYIIHbIE
JIMH30BUJIHBIE TENA, CJI0KEHHBIE CyanuToMm [Mg (B,0,)].
ITocnenHne oneHEHBI KaK MECTOPOXKICHUSI OOPHBIX PYX
MHPOBOTO Kiacca. B xone ux neTaabHOTro M3y4eHus mo-
kazaHo [20], yTo mayKu MOPOA C JUH3AMHU CyaHHTa — 3TO
WU3BECTHAKH, JOJOMUTHl U MarHe3uThl ¢ TOPU3OHTAMU
KPacCHOIIBETOB U CyOIIETOYHBIX MUPOKIACTHICCKHX I10-
pox, KOTOpBIE B pe3ylbTraTe MeTaMop(u3Ma IpeBpaIieHbI
B MarHeTUT-MUKPOKIMHOBBIE MEJIKOKPHUCTAUIMUYECKHE
THEHCHI 1 tenTuTh (puc. 3).

Kpymnneiiee MecTopoxaeHHE CyaHUTOBBIX PYyaA —
Benbkyanroy (puc. 4). HemocpencTBeHHO pyioBMeIao-
LIMMH SIBJIAIOTCS MarHEe3UT-I0JIOMHUTOBBIE TOPOJBI ¢ hop-
CTEPUTOM M AHUOTICHIOM C JIMH3aMH MarHe3uTa. 31ech jke
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Puc. 2. Cxema pacripocTpaHeHUs] OOPOHOCHBIX METaMOp(hH-
YECKUX TOJIL PAHHEPOTEPO30MCKOTO BO3pacTa B BOCTOUHOM
4acTu noiyocTpoBa JIssoHuH, mo naHHeM [16], ¢ m3MeHeHH-
SIMU M IOITOJTHEHHUSIMH.

1 — TpaHHUTHl PAaHHETIPOTEPO30HCKOrO Bo3pacTa; 2 — OOPOHOCHEIE
Toyuy rpynmsl JIsioxs; 3- apxeiickue Teppelinsl CruHo-Kopetickoro
KpaToHa; 4 — IPOTepo30ii-paHHenaneo3oickue pudToreHHsIe Hac-
CEHHBI; 5 — paHHEIPOTEPO30iicKast 60poHOCHas MpoBHHIMSA JI10X3;
6 —TIONIOJKEHHE CXeMBI Ha 0030pHOM KapTe ceBepO-BOCTOUHOI YacTn
Cuno-Kopeiickoro kparoHa.

MPUCYTCTBYIOT TOPU30HTHI OPEKUHiA, T1Ie OOTOMKH Mar-
HE3WAIBHBIX CHJIMKATHBIX OPOZ ¢ (pOpCTEpUTOM M IH-
OTICUJIOM OOJIEKAIOTCsl CTPYHYaTBhIM arperaroM CyaHuTta u
Marae3urta. bopoHOCHast TonIa uenpiTana MeTaMoppu3M
amM(puOOIUTOBON (hallii U HHTCHCUBHYIO CKJIAI4aTOCTh.
Bospact metamopduzma — 1.9 mupn et [15].

[To maHHBIM NETPOJOTHYECKUX M H30TOMHO-TEOXH-
MUYECKUX MCCIIEOBaHMMA, CyaHUTOBBIE PYIbl HIMEIOT Xa-
PaKTEpHBIN ISt MOPCKUX SBAIIOPUTOB YTSHKEIICHHBIH H30-
TOMHBIN cocTaB Oopa (cpeanue 3HadeHust 6''"B=+10 %o).
W3 3TOTO CleAyeT, YTO TYPMAaIWHUTEI B TypPMaJIHHCOIEP-
Kalue MetaMopduyeckue mopoabl — 3T0 MeTaMop(hu3o-
BaHHBIC TIMHUCTHIE OOPOHOCHBIE OCAJKH 30HBI MOPCKO-
rO 3BaNlOPUTOBOTO cenuMeHToreHe3a [20]. AHOManbHas
000raIieHHOCTh 3THX opo ooBoM (4.0-28.0 r/T) u Oa-
puem (1o 0.1%) [9] oTpaxaeT BOZMOXHOE y4acTHe ByJIKa-
HUYECKUX IKCTATSINN B CEANMEMEHTOTEHHOM IIPOIIecCe.

XecaH-PuBOHCKasg MeTalNIOreHWUYECKass 30HA B
BO3PAaCTHOM U JIUTOJIOTO-CTpaTUrpau4eckoM OTHOIIIe-
HUM OJJHOTHITHA METAJJOreHU4YeCKOor 30He J[Kuison-
*HU. 30Ha COOTBETCTBYET XecaH-PUBOHCKOMY Iporudy
(aBimakoreny). [Iporu6 BEIMOIHEH CIIOMCTHIMHU TOJIIIAMHA
PaHHENPOTEPO30MCKON Mau€HPEHCKON CEpHUH, KOTOpas
rmapanienu3yercst ¢ Kutackon rpymmoi JIsioxs. OcHo-
BaHHME PAaHHEIPOTEPO30HCKOTO pas3pes3a CIOXEHO COH-
PKUHCKON CBUTOM — MHTEHCHBHO METaMOP(hHU30BaHHBEIMHA
BYJIKAHOT€HHBIMHU M TEPPUTECHHBIMH OPOJAAMH, KOTOPHIE
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Puc. 3. Crparurpadudaeckuii pazpe3 OOpOHOCHOH TONIIN
PaHHENPOTEPO30MCKOr0 BO3pacTa B BOCTOYHOM 4acTH MO-
myoctpoBa JIsormn (Boct. Hlanayn-Boct. JIsonun-Bocr.
JhxunuHckui pudT), o qaHHbM [16].

1 — rpadUTH3NPOBAHHBIE OCAJOYHBIE TOPOIBL; 2 — OHOTUTOBBIE KPEM-
HHCTbIE TOPOJIBI; 3 — METaBYJIKaHHMYECKHIE OPOJIBI KHCIIOTO COCTABA;
4 — aM(puOOIHUTHI; 5 — aTEOUTOBBIE HOPOABL; 6 — KPEMHHCTHIE TOHKO-
KPHCTAJTNYECKHE MTOPOIBI C TyPMAIIMHOM; 7 — TOPU30HTHI CIIOMCTHIX
JKEJIE3HBIX Py C YPaHOBOM M PEIKO3EMEIbHOW MUHEpaIU3aLMen;
8 — TypMaJMHUTHL; 9 — TypMaJIMH-MarHe3HUT-0JIOMHTOBBIE TIOPOAEI
¢ opcTepUTOM U AUOTICHIOM, BMEIIAOIINE TNH3I CYaHHTOBBIX PYI.
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Puc. 4. [Tnan-cxema MmectopoxxeHus 0oparoB BeHbkyaHTOY,
amanTupoBaHo u3 [15].

1 — TOHKOKpHUCTAJUINYEeCKHe OMOTHTOBBIE THEHCH, 2 — OMOTHUT-
JMOTICHIOBBIE M aM(HOOI-ANONICHAOBBIE TOHKOKPHCTAIUTHIECKHE
THEHCBI; 3 — TOHKO3EPHHUCThIE THEHCHI C TYPMAIIMHOM; 4 — TOIOMUT-
MarHe3nT-CyaHHTOBBIC TOPOJBI (PYIHEIE TEa).

MpeBpalieHbl B aMPUOOIHTEI, OMOTUT-aMPUOOIOBBIC
THEWUCBI, TPaHUTOTHEICHI C IPOCIOSIMH MpaMopoB. Baimie
3aJICTal0T CIIOAUCTHIE U U3BECTKOBO-CITIOANCTHIC CIIAHIIBL,
TPEMOJIUTOBBIE MPaMOpa U CIOHCTHIE U3BECTKOBO-0JI0-
MUTOBBIE TIOPOABI TyKTEUOHCKOH CBUTHI. BeHuaeT paspes
HaMJIEYOHCKas CBUTA, KOTOpast CJIOKEeHA B HIDKHEH YacTH
KPEMHHCTBIMH, N3BECTKOBUCTHIMH, CIIOMUCTHIMHU CIaH-
aMH ¢ TpociosiMu aM(puOONIUTOB, a B BEpXHEH YacTh
MPEUMYIICCTBEHHO OYKOBBIMH, CITFOAUCTHIMH, CHILUTAMA-
HUT-TIOJICBOLITIATOBBIMU, TYpMaJIMH-CUIINIMMAHUTOBBIMU,
TypMaJnH-KBapI-TIOJICBOIIITATOBEIMY U JPYTUMH CIaH-
[IaMU C TIPOCIIOSMH KBAPIUTOB.

Kpynuetnmit pynasiii 00bekT XecaH-PuBoHCcKoM
METaJUIOTCHIYECKOH 30HBI — CBUHI[OBO-IIHHKOBOE MeE-
cTopoxjaeHrne muposoro kiacca Kommok (Pb:Zn = 1:4).
Pynosmemaromue mopoas! mpecTaBICHBI TAUKOH Iepe-
CllanBaHUA MYKTCUOHCKHUX NOJIOMUTOB, MUCTOME3UTOB
U CIIOAMCTHIX CNAHIIEB, 3aJeralolieil HemoCPeICTBCHHO
HUXe KOHTAKTa C MEePEKPHIBAIOIINMU CIAHIIAMHU HaMJe-
4OHCKOM cBUTHI. I1oposiel cOOpaHbl B CEPUI0 M30KIUHATb-
HBIX CKJIaJJOK MEPHINOHAIBHOTO MPOCTUpaHud. PynHbie
TeJla MPUYPOUEHBI K TOPH30HTAM CIOUCTBIX I0JIOMUTOB, B
BU/JIE JIMH3 U IJIACTOB 3aJIETaloT COMIACHO C BMEIIAOIIH-
MU MOPOAAMHU U COBMECTHO YYacCTBYIOT B CKJIQI4aTOCTH
(puc. 5). MomHOCTb pyIHBIX JTHH3 U IDIACTOB BapbUPYyET
ot 0.5 7o 10.0 m. [IpucyTcTBYIOT pa3ayBbl PyAHBIX TEI
momgHocThio 10 30.0 M. Ilo mpocTupanuio WHIAUBUTY-
aJbHBIE PyAHBIC TEJa MPOCIEKUBAIOTCS HA 1—2 KM, HO B
L[EJIOM PYIOHOCHBIA TOPHU30HT, MOITHOCTb KOTOPOTO HE
npessimaeT 100 M, mpocnexuBaeTcs B CyOMEpUANOHANb-
HOM HampasiieHnu 6onee yem Ha 10 kM. KpyTonanatomiue
PYZIHBIE Tella MPOCIeKEHbI TOA3EMHBIMU TOPHBIMH BhIpa-
00TKaMU Ha IITYOUHY OKOJO 1 KM.

B cocraBe pyn npeoOianaer cdanepur, couepxa-
it 6.0-7.5 mac.% sxene3a. OH oOpa3yeT TecHBIE cpa-
CTaHMS C PE3KO YCTYHAIOMIMM €My IO paclpoCTpPaHCH-
HOCTH TaJICHUTOM. JIJ'ISI rajJicHuTa XapaKTCpHbI MEJIKUEC
BKJIFOUEHUS TETPAdAPUTA, JPKEMCOHHUTA U OyJaHKEpHTa.
[Muput npucyTCTBYET B pyAax B BUJIE OKPYIIBIX BKIOYE-
HU# ppaMOOUaTHLHOTO THIIA.

[IpeobnamaroT MacCHBHBIC PY/ABI, HO OJIUXKe K 00-
JIACTH BBIKJIIMHUBAHUS PYIHBIX TEJl MOSIBISIOTCS MOJIOC-
YyaThle Pa3HOBHUIHOCTH, TJ€ YEePEAYIOTCS CYIb(UIHBIC,
JOJIOMUTOBBIC U IMNCTOME3HUTOBBIC CIIOMKH MOIITHOCTBIO
oT 3-5 MM J0 5-10 cM. 3meck ke TposiBIeHO OyTUHHPO-
BaHHe KapOOHATHBIX MPOCIOEB ¢ HOPMUPOBAHHEM TH-
MUYHBIX OPEKYHEBBIX TEKCTYP, I1le OOJIOMKH JA0JIOMHUTA
00JIeKaloOTCsl CTPYyHYaThIM Cynb(pUIHBIM arperaroM. Pexxe
MPOUCXOANUT pa3BalblicBaHUE CYTb(PUIHBIX IMPOCIOCB.
[pu 3ToM chanepur no nepudepun pyIHBIX OYIUH OC-
BeTiIAeTcs. [ MaCCUBHBIX PyI THIIUYHEI CTpyHYaThIe
JTUHAMOMETaMOP(PHUIECKHUE TEKCTYPHI, T/Ie TaJCHUT Qop-
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Puc. 5. ['eonornyeckuii pa3pe3 uepe3 FOXKHBIA QIaHT MECTO-
poxnenust Komaok, o nanusiM [4], ¢ ©I3MEHEHUSIMU.

I — mepecianBaHue CIIONUCTHIX CJIAHLEB U JOJOMHUTOB IIyKTEYOH-
CKOM CBUTBIL; 2 — JIOJIOMUTBI ITyKTE€YOHCKOW CBUTHL; 3 — IIOHYAThIE,
MAacCCUBHBIE MOJIMMETAININYECKUE PYyAbl; 4 — BKpalJICHHbIE MOJH-
METAJIIMYECKUE PYAbl; 5 — NalKKU aHJEe3UTOBBIX MOPGUPUTOB; 6 —
CJTaHIBl HAMJICYOHCKOM CBHUTHI. [{U(pPbI — FOPU30OHTHI TIOI3EMHBIX
TOPHBIX BEIPaOOTOK, B METpax HaJl YPOBHEM MOPSI.

MHpYeT 000COOJICHHBIE TOHKHE TTOJIOCKH C TEKCTYPOM
CBUHYAKA.

B cdanepure BBHIABIAIOTCS MUKPOCTPYKTYPHI Jie-
(hopMupoOBaHUS JTBOWHUKOBBIX ToJI0C. BOMHM3U moocok
raJieHuTa ChaaepuT MePEeKPUCTAIUIN30BAH U MIPEACTABICH
KPHCTAJLTHYECKUM arperaroM ¢ 3epHaMH, BBITSIHYTHIMH
BIIOJIb MOJIOCKH.

Ha ro:xHOM (hriaHre MeCTOPOXKICHHUS PacoaaraeTcst
KPYIHasi HHTPY3HsI ME3030HCKHUX TPAaHUTOHIOB C 30HAMH
9K30KOHTAKTOBOTO CKapHHPOBAHHS TEPPUTEHHO-KapOo-
HaTHBIX opoAa. CKapHBbI ¢ CynbGUAAME JOKATU3YIOTCS
TOJIKO HA KOHTAKTe TPAaHUTOB C PYAOHOCHOH Mauko# J10-
JIOMUTOB. B cOCTaBe CHIMKaTHOTO MapareHe3rca CKapHOB
JOMUHHUPYIOT TPOCCYJsIp U aHApaauT. [is ckapHOB xa-
paKkTepHbI MEJKHE THe3/la U MPOXKHUIKH TaICHATa U HU3-
KOXKene3ucToro chaneputa. B otmuuue ot rajgeHuTa cio-
HCTBIX Y[, TaJICHUT U3 CKAPHOB aHOMaJbHO 00OraIieH
BucMyToM (110 0.43 %).

Crouctsie py/bl B HEMOCPEACTBEHHON OIH30CTH C
TPaHUTHOH MHTPY3UEH COXPAHSIOT TEKCTYpPHBIE MaKpO-

MpU3HAKN AHHAMOMETaMOP(QHIeCKAX IpeoOpa3oBaHuil.
Ho mpu TpaBneHu# NONMHPOBaHHEIX HNUTH(OB 0OHAPYKE-
HO, 4TO CyAb(UIBl UMEIOT CHEHU(PUIECKUE MUKPOTEKC-
Typbl. B ranenurte mposiBiIeHa MOTUTOHABHO-3EPHUCTAS
TEKCTypa TPOHHBIX YIIOB CTHIKOBKH. A TajeHuT-cdane-
PHUTOBBII arperat UMeeT TEKCTYpY, rie chaneput 060co0-
JsieTcsl B KaruieBUIHOHM ¢opme. ITonoOHBIE TEKCTYpBI Xa-
PaKTepHBI UCKIIOYUTEIBHO IS TEPMaIBHO IIpeodpaso-
BaHHBIX py[ [14] 1 HE OCTaBISIOT COMHEHUM B TOM, UTO
II0oHYaThie TMHAMOMETaMOpP(HU30BaHHEIEC CYNb(pUIHEIE
PYIBI IOKAIBHO TIPeoOpa30BaHbl B TEPMAIEHOM TOJIE Tpa-
HUTHOU WHTpY3uu. [losiBineHne BKITt0OYeHNN KyOaHUTa B
casepuTe CIOUCTHIX CYAb(QUIHBIX pya OMU3 KOHTAKTa C
rpaHUTaMH¥ [5] BBICTyHaeT Kak MPsIMOE€ MHHEPAIOTHYE-
CKOE CBUICTENBCTBO TEPMAIBHOM MepepaboTKu PyI.

XapakTepHble TeKCTYPHI pyA, OTCYTCTBHE 30H Me-
TacoOMaTHYECKON mepepaboTKH Ha KOHTAKTE COTIIAHO
3aJIeTaloMKuX B CKIAAYATHIX CIOUCTBHIX OCaJOYHBIX IO-
poIax IMIACTOBBIX PYOHBIX TEJ BBICTYMAIOT Kak (yH-
JaMEHTaIbHBIC MIPU3HAKHU CBSI3U JTOCKIATIAaTOTO PYIO-
00pa30BaHus € HKCTAJSALMOHHO-0CAJI0OYHBIMH MPOIIEC-
caMH AMCTaJbHOrO THUMA. Y4acTHe B Mpolecce Pyao-
obpaszoBaHus Cynb(haTOB MOPCKOHM BOABI HAXOAUT CBOE
BBIPQKCHHE B YTHKEJIEHHOM HM30TOITHOM COCTaBE CEphl
chanepura (8>S = +6.0 + +14.0 %o).

VYkazaHHble 0cOOEHHOCTH MecTopoxaeHus: KoMaok
cornacytrcs ¢ pacueTHsIM Pb-Pb Bo3pacToM monnme-
TAITMYECKUX Py, KOTOPBIA COOTBETCTBYET, MO HAIIUM
JIaHHBIM U JAaHHBIM KOpeMcKuxX reosoros [3], Bo3pacTy
PYZOBMEMIAOIINX 0CaA0uHbIX Toaml (1.94 mipn niet).

Kpome mectopoxknenuss Komaok B aHamOru4HOM
JUTOJIOTO-CTpaTurpaduuecKoi Mo3uIUNU 0OHAPYKEHBI
CBHMHIIOBO-IIMHKOBBIE MeCTOpOXKJIeHus YeHHam u Uem-
IMXCH. DOTH MECTOPOKACHUA UMCHOT MCHBIINE MacIlITa-
6])1, HO OAHOTUIIHBI IO TEKCTYpaM, MUHEPAJIbHOMY CO-
CTaBy Py M YCIOBHUSIM HX JIOKAJTH3AIUH MECTOPOXKIE-
auro Komaoxk.

OcanoyHbie TOPOJL HAMJEYOHCKON CBUTHI aHO-
MalpbHO obOoramensl 6opoM. st ToNmKU OUOTHUT-TIO-
JICBOILIITIATOBBIX M CHJIIMMAHHUT-ITIOJICBOIIIIATOBBIX CJIaH-
1IEB, KPOME PAaCCEIHHOIN BKpAIlJIEHHOCTH TypMajuHa,
XapaKTepHBI TOPU30HTHl TYPMaIUH-aIEONTOBBIX ITOPOJT
U TYPMaJIUHUTOB. BOPOHOCHBIE MTOPOIBI COBMECTHO CO
CITaHIIaMU MHTEHCHUBHO Ne()OPMUPOBAHEI U YYaCTBYIOT
B M30KJIMHAIBHON CKIamdaTocTh. JIokaikHO, B BHIE 30H
MPOTSHKEHHOCTHIO HECKOIBKO COTEH METPOB, TyPMAaTHHH-
TBI MHHEPAIN30BaHbl H HECYT IMPOKIIKOBO-BKPAIIICHHOE
opyzaeHeHue. PaHHsS pynHas accouualus MpencTaBiIeHa
BKPAIUIEHHOCTHIO MarHeTUTA, APCEHOMUPUTA, IUPUTA U
[IeeTTUTa B TYPMAJIMHOBBIX (aNbOUT-IPaBUTOBBIX) MOPO-
Jax. A MO3JHSAS MUHEpajbHAs acCOIUAIUs MPOsBIICHA
KaK CJIOXKHO BETBAIIUCCA CY6HOCHOﬁHBIC HUHTCHCHUBHO I€C-
(hoMHUpOBaHHEIC KBAPI-TypPMAaIMHOBEIC IPOKHUIKH U MEJI-
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KHe JKIITBI C XaJbKOIIHPUTOM, IAPPOTHHOM, C(aIepruTOM
1 ONEKJIBIMU pyJaMH. YCTaHOBIIEHO [S5], UTO pyIdHBIE MU-
HepaJibl JJOKaJIU3YIOTCS B KBaplieé B TECHOHM accolMaluu
C TOHKUMH BOJIOCOBHJIHBIMH KBapII-MIOJIEBOIINATOBBIMU
npoxuikamMu. VX nosiBieHue cBA3bIBaeTCs C Ipolecca-
MH MUTMaTH3aluy 00OTAIIEHHBIX PYAHBIMH JIeMEHTaMH
AKCTAIIIIOHHO-0CAIOYHBIX OOPOHOCHBIX TOPOI B CBS3U
C BHEJPEHUEM UHTPY3Ul IPOTEPO30UCKUX IPAHUTOUIOB.

11 HaMIe4OHCKOM CBUTHI TaKXKe XapaKTepHBI JIMH-
3000pa3Hble Tella MarHeTUTOBHIX pya. Jlokanu3yrorcs
OHH CPEIH CIIOJUCTBIX CIAHLIEB C PEIKHUMH IMPOCIOSAMU
W3BECTHAKOB, KPUCTAJINYECKUX ClaHieB u aMpuodo-
JUTOB. YYacTKaMU pyJIHBIE Te€Ja COBMEIICHBI C 30HAMHU
CKapHMPOBAHMS, HO OOJNBIIEH YaCThIO yIaJeHBI OT HH-
Tpy3ui. Ilo naHHBIM KOpelckux reoaoros [3], ckapHUpo-
BaHHE HAJIOKCHO HA JKEJIE3UCThIC PyAbl, CHOPMHUPOBAH-
HbI€ CUHXPOHHO C IPOTEPO30HCKUM OCaJKOHAKOIJIEHH-
em. [Ipeamomnaraercs, 4To mporeccs pynooOpa3oBaHus B
nepro]; (OPMHUPOBAHIS JKEIE3HBIX Py MPOSBIIINCH KaK
MIPUOHHBIE KCTAJISALUH B CBSI3U C MOBOJHBIM BYJIKaHH3-
MOM OCHOBHOTO COCTaBa.

Ilo30nenpomepo3oiickue MemanioeeHu4ecKue 30Hol
(1.6—1.0 mapo nem) MPOSABISAIOT AHAJIOTHYHO PaHHEIPO-
TEPO30MCKUM YHACIECIOBAHHYIO CONPSIKEHHOCTh C pUd-
TOT€HHBIMH CTPYKTYPaMHU.

I'maBHasg pynoHOCHas CTPyKTypa 3TOro Bo3pac-
Ta — MeTaJuloreHuueckas 30Ha SIHiIs0 — HaXoAMUTCS B
BOCTOYHOW YAaCTH FOPHOU CUCTEMBI SHIIaHb, 3aHUMAS
3amaj NpoBUHUMHU JISOHUH U ceBepO-BOCTOK MPOBUHIIMU
X9063#. B reonoro-cTpykTypHOM OTHOIIIEHWW OHA OTBE-
yaeT X30eil-JIssonnHCcKOMY MOpCcKOMY OacceiiHy (aBiaxo-
TeHy), [Jie B MIO3IHEM IpoTepo3oe Obu1a chopMupoBaHa
TOJIIIA ITIMHUCTBIX CJIAHIIEB C TOPU30HTAMHU M3BECTHSIKOB
u nonoMutoB (puc. 1). [Ins cpenneii yactu paspesa, Tae
JIOMUHUPYIOT TIIMHUCTBIE CIAHIIBI, XapaKTepHO MPUCYT-
CTBHE TUIACTOBBIX 3aJIe)KEH CEIMMEHTOTCHHBIX MAHTAHUT-
POIOXPO3UTOBBIX KeJie30-MapraHieBbx pya. C Tommeit
MapraHiOBUCTBIX CIAHLEB U JOJOMHUTOB CBA3aHBI IUIa-
CTOBBIE 3aJIE)KU CBUHILIOBO-LIMHKOBBIX PYJ SKCIAJIALUOH-
HO-0CaJIOYHOTO TIpouCXoKaeHus [17].

Haubosnee 3HaUNTENBHBIM SIBISIETCSI MECTOPOXKAEC-
Hue ['ao0aHb, KOTOpPOE MPENCTABICHO CepUEH IIacTo-
00pa3HBIX 3aJieKeH Ha yJacTKe OOUIeH MPOTSHKEHHOCTHIO
okono 6 kM npu mupuHe 3 kM. PynoBmemaromue mopo-
Jbl — 9TO MapraHLOBUCTBIE CIIAHLIBI U JOJIOMUTHI MO31-
HenpoTepo3oiickoit hopmanuu [Maroxyans. B cocTaBe
PYIHBIX MHHEPAJIOB JOMHHUPYIOT C(AICPUT, TAICHUT U
nupuT. TeKcTypsl pyl OT MaCCUBHOM 10 cionucToil. s
HEpYIHBIX MPOCIOEB XapaKTepHa BKPAIJICHHOCTh (hpam-
6ouaanbHOro U Kojutomopduoro nuputa. DopmupoBanue
PYZI IPOUCXOAMIIO, TIO JAHHBIM KUTAHCKHUX [€0JIOTOB, CUH-
XPOHHO OCaJIKOHAKOIUIEHUIO U JUareHe3y pyAOHOCHON
IIPOTEPO30MUCKOMN TOJIIH.

Ha kpaitnem 3amagHom ¢uanre Cuno-Kopeii-
CKOM NMPOBUHIIMM HAXOIUTCS MO3AHENPOTEPO30iicKas
Jlanrmans-bassa O60 MeTamutoreHu4ecKast 30Ha ¢ MHO-
TOYHUCIIEHHBIMU 3KCTAJSLIHOHHO-0CAJJOYHBIMU ME[b-
CBUHIOBO-IIUHKOBBLIMU U mosimreHHbIMU REE-Fe-Nb
MECTOPOXIECHUSIMH. 30Ha IpuypodeHa K 3aHroei-basu
0060-JlanrmanckoMy puTOreHHOMY OacceiiHy, chopMHu-
poBaHHOMY B KpaeBoi yactu Cuno-Kopeiickoro kparoHa
(puc. 1).

CynbhuaHsle 3aeXu HanboJee 3HAYUTETFHOTO Me-
CTOPOXKJIEHUS] XYTreKH METaJIJIOreHHnYeCcKor 30HbI JlaHT-
maHb-basa O00 T0KaTU30BaHBI B TONIIE (UILIATOB,
CJIaHLIEB U KBapLIUTOB C U30TONHBIM Bo3pacToM 1.1 mipn
neT. B cocraBe pyl IOMUHUPYIOT XaJdbKOIUPHT, IUPUT,
NUPPOTHH, MATHETHUT, TaJleHHT, caneput. [IpucyTcTByOT
apCEHONUPUT U TeMaTuT. JJoka3pIBaeTCs IKCralsIUOHHO-
ocaZo4HbIN Tene3uc pyxa [13].

YHUKaNbHOE MECTOPOXKICHUE PEAKO3EMETbHBIX
MetaioB basgn O6o mpeacTaBieHo MIaCTOBBIMU U JIUH-
30BUJIHBIMH 3aJ€XKaMH B TOJIIE KBapIHUTOB, CIAHIIEB,
HU3BECTHSIKOB U JTOJIOMHUTOB MPU MUHUMAJIBHOM Y49acTHH
BYJIKAHMYECKHUX MOPOJ] KMCIIOTO U CPeHETO cocTaa. Jlo-
MHHHPYIOT IPOKUIKOBO-BKPAINICHHBIE U )KUJIBHBIE PY/IbI.
I'ene3nc MecTOpoXKIEHUS SIBISETCS MPEIMETOM JUCKYC-
cuil. Bricka3piBaeTcss MHEHHE, YTO pyOHBIC Tena chop-
MHPOBaHbBI KaK MPU y4aCTUU SKCTAISALIHOHHO-0CAJOUHBIX
MIPOIIECCOB, TaK U 0OOJiee MO3IHUX MPOIECCOB METacoMa-
THYECKOTO 3aMCIICHUS 0CaA0UHBIX J0IoMHUTOB [11, 18].

PUD®EN-PAHHEIIAJIEO30MCKUE
METAJJIOTEHUYECKHUE 30HbI

Pudeii-kemOpuiickue MeTalJIOTEHUYECKUE 30HBI
MPOSBIICHBI, KAK M MPOTEPO30KMCKUE 30HHI, B BUJIE BHY-
TPUILUIUTHBIX 0acCeifHOB, HO XapaKTEPHBI TOJBKO IS
ceBepo-Boctoka CuHo-Kopetickoro kpatona. Haubonee
H3y4eHHOMU sBigercs [IxeHHaMcKas MeTaIoreHu4ecKast
3oHa B CeBepHoii Kopee, koTopasi cOOTBETCTBYET B re-
OJIOTHYECKOM TIIaHe pu(er-paHHenaneo3oickoit [TxeH-
HaMCKOM nierpeccuu (aBimakoreny) (puc. 1).

OcHOBaHHE PYZOHOCHOTO pa3pe3a IPelCTaBICHO
pudeiickoit cepueir CanBoH. 1o maHHBIM KOpEHCKHUX
reosioroB [3], ocago4yHbIC MTOPOABI 3AJIETAIOT 0e3 BUIH-
MOTI'0O YIJIOBOTO HECOIJIacHs Ha paHHEapXeWCKUX MeTa-
Mop(duTax HAaHHIMCKOTO KOMIUIeKca. B cocraBe cepun
BBIACISAIOT YEThIPE CBUTHL: 1) UMKXEH — KBapLUTHI, XJIO-
PHUT-MYCKOBUTOBBIC, MyCKOBHTOBEIC, KBAPI-OMOTHTOBEIC
CJaHLbl, GWIIUTH U MpaMopsl — 1-1.5 kM; 2) cagany —
W3BECTHSIKU U JOJIOMHUTHI C TAYKAMU CEPULUT-XJIOPHUTO-
BBIX CIIaHIIeB, GWIIUTOB U KpeMHel — oT 1.3 1o 2.0 kM;
3) MyK4YeH — CEpHUIIUTOBBIE, KDEMHUCTHIC, U3BECTKOBHU-
ctbie cmaHIpl — 0.25 kM; 4) KyxeH — GIIINTHI, GriuTuTo-
BHJTHBIC TIIMHUCTBIE CJIAHIIBI, AJICBPOJIUTH U BHYTPHUQPOP-
MaIlMOHHBIC KOHTIIOMepaThl — He O6osiee 300 M (puc. 6).
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CyMMapHast MOITHOCTE TOJIIH MEHSETCS B IIHPO-
KHX TIpeenax, yBeJIHINBAasCh K OCEBBIM YacTsIM aBJIaKo-
TeHa OT HECKOJIBKIX COTEH METPOB JI0 5 KM.

KemOpuil u opoBUK MpeaCTaBIEHBl BCEMH OTAE-
JaMH, KpOME BEPXHEro OpIOBHKA. DTO MOPCKUE TEPPH-
TeHHbIE U KapOOHATHBIE OTJIOKEHUA 00IIel MEeHsoLeHCs
MOITHOCTBIO OT HECKOJIBKHX COTCH METPOB J0 4 KM.

XapakrepHoi ocodeHHOCThIO [IxeHHaMcKoit MeTar-
JIOTEHUUYECKOI 30HBI ABISIETCSI OOUINE CBUHIIOBO-IIMHKO-
BBIX MecTopoxaeHui (Pb:Zn =~ 2:3), noxaau30BaHHBIX
cpenn KapOOHATHBIX IOPOJ. MecTOpoXKIeHHS TPEICTaB-
JIEHBI MHOTOSIPYCHBIMH JIMH30-TJIACTOO0Pa3HbIMU TETIaMH
raJICHUT-C(PaTICPUTOBBIX PYH, JIOKATH30BAHHBIMHU IIPEH-
MYIIECTBEHHO B KapOOHATHBIX OPOIaX pUPEHCKUX CBUT
YHKXEH U CaJ]aHy, a TAKXKe B COCTaBe KeMOPHIICKON CBUTHI
SHAOK (puc. 6). K 4nciry THIOBBIX OTHOCHTCSI MECTOPO-
xaeane Mamxer (puc. 7).

Bce mecTtopoxxaeHuss oqHOTUNHGBL. PynHbie Tena 3a-
JIETal0T COIYIaCHO C HAIJIACTOBAHMEM BMEIIAIOIUX Kap-
OOHATHBIX TOPOJ U OTYECTIMBO YYaCTBYIOT B CKJIaJ4aro-
CTH COBMECTHO ¢ HUMH. PymoBMemaroniiie rOpu30HTHI
CIIOKEHBI IPEUMYIECTBEHHO JOJIOMUTOBBIMH U3BECT-
HSIKaMH 1 JTOJIOMHUTAMH M NPOCIICKUBAIOTCS HA JIECATKU
KHJIOMETPOB.

B cocTaBe pymoHOCHBIX TOPH30OHTOB YCTaHABIHBA-
I0TCS TPU Pa3HOBO3PACTHBIE MUHEPAJIbHBIE aCCOLUAINH.
IlepBas, ceAMMEHTOT€HHO-ANArCHETHUECKasl, IPECTAB-
JIeHa CKOIUICHHUSIMH TIETUTOMOP(HOTO KBapIia, KaJbIINTa,
JOJIOMUTA, YCITyHYaTBIMU MEITKUMH BBIICICHUSIMH Ce-
PHUINTA, XJIOPUTA C PACCEIHHON BKPAIJICHHOCTHIO (IIIO-
opura, charepura u ppambougaibHoro nupura. Jus
BTOPOIi, TUAPOTEPMAIbHO-METAaCOMaTHUECKOM, accolua-
UM XapaKTEePHBI CPOCTKH XOPOIIO OTPAaHEHHOTO KBapIia,
nonoMuTa, canepura u raneanra. @opmMupoBanue KBap-
[a U TOJIOMUTA, CYIs 110 OPUCHTHPOBKE UAHOMOP(HBIX
KPHCTANJIOB, IPOUCXOJMIIO B CyONOCIONHBIX (prrongoHa-
MTOJTHEHHBIX TIOJIOCTAX OCAIOYHBIX KapOOHATHBIX MTOPO.
CynbhuIbsl KpUCTAUTA30BAIMCEH BCIIC 38 KBapIeM, On3-
OIHOBPEMEHHO C KPYNHOKPUCTAIUTMYECKUM JTOJIOMUTOM,
BBITIOTHSISI UHTEPCTULIUU MEXAY KpUCTAJUIaMU KBaplia.
TpeThsi MUHEpalIbHAS aCCOLMALNS CBI3bIBACTCS C PErv-
OHAIILHBIM MeTaMOp(U3MOM U IPOSIBICHA KaK KBapIl-
TPEMOJIUT-MYCKOBUTOBBIH arperat, KOTOPHIH HAaI0XKEH
Ha 0CAJ0YHBIC MOPOABI U pynbl. OTYESTIIHBO MPOSBICHBI
CTPYKTYPHI IEPECEUCHNST MHHEPAIOB THAPOTEPMAaIbHO-
METacOMaTHIECKOH accoruanuu MyckoBuToM. Cdanepur
Ha KOHTaKTe C MyCKOBUTOM OCBOOOXKIAETCS OT SMYIIBCH-
OHHOH BKPAIJICHHOCTH XaJIbKONHUPHUTA, a TAJICHUT CTa-
HOBHUTCSI MeHEe cepeOpoHOCHBIM. CaM MYCKOBHT, pac-
CeKaloUIii 3epHa cdaneputa, odoramaeTcsi IHHKOM (70
1.5-2.0 %). Ilpu 3ToM nepeceueHre MeTaMOp(OreHHBIM
MYCKOBUTOM YK€ M30THYTHIX MOJHCUHTETHUCCKUX ABOM-

Ceuta CoctaB
(komnnekc)| nopog MecTopoiasHNA E7
Pz | Supox FrECEm: =2
Mermu
KyxeH i B I
per hry] 3
L1 1 1 1 1
MapxeH, CagaHy 4
/ =7 =1
PR,| Capany Z—7—7—
blmnxa, blHrok m 5
o ﬂaKel—lS,/lfceyl/IXMH, -~ 16
HaHHumckuiA [+~ Jr—
AR komnnekc | .77 7 ¥ E7

Puc. 6. Cxema IUTOIOTO-CTpaTUT paQUECKOM IPHYyPOUSHHO-
CTH CTPaTH(POPMHBIX CBUHIIOBO-IIHHKOBBIX MECTOPOXKICHUN
[TxeHHaMCKOM MeTaIOreHNYEeCKON 30HBI, TI0 JaHHBIM [4].

| — M3BECTHSKH, 2 — CIAHIBI, 3 — JOJIOMHUTBL, 4 — JOJIOMHTOBEIC

U3BECTHSAKH, 5 — KBapLUUTHI, 6 — THEHCHI, 7 — CBUHIIOBO-IIUHKOBBIE
CTpaTu(OPMHBIC MECTOPOXKICHHSL.

Puc. 7. Cxemarudeckuii reoJOrMuecKuil paspes3 CBUHIIOBO-
LHUHKOBOTO MECTOpOXKAEeHUsT MamxeH, mo JaHHbIM [4], ¢
M3MEHEHUSIMHU.

1 - CJIaHIbI, 2- Fpaq)I/ITI/BI/IpOBaHHLIe TEMHO-CEPbIC U3BECTHAKHU C
TOHKOM BKPAIUVICHHOCTBIO C(i)aﬂepI/ITa n @n}oopﬂTa, 3- CBETJIO-CEPLIC
JIOJIOMUTOBBIE U3BECTHSKHU, 4 — TallCHUT-C(aJICPUTOBBIC PyIHbIC
Tena, 5 — Jalky aHJIe3UTOBBIX TOPGHUPHUTOB, 6 — Pa3IOMBI.

HUKOB c()aJiepuTa CBUACTEILCTBYET O MOCIEA0BATENb-
HBIX TIporieccax JedopMaiy U Mmetamophusma pyi.

VY TshKeICHHBIN N30TOMHEIN COCTaB CePHI CYTb(QUIOB
(6%S= +5.4 + +8.0 %o) oTpaxkaeT y4acTue CyIb(paTHOM
CEepBI MOPCKOH BOIBI B IIPOIIECCAaX PyA00Opa30BaHUS.

Kpome paccesnHO#l BKpamaeHHOCTH (II0OpUTa B
KapOOHATHBIX IMOPOAAaX CBHHIIOBO-IIMHKOBBIX MECTOPO-
JKIOEeHAW, 11 [IXeHHaMCKON MEeTaJNIOreHU4eCKON 30HbI
XapaKTepHO NMPHUCYTCTBHE CTPATH(OPMHBIX COOCTBEHHO
(ITEFOOPUTOBBIX MECTOPOXKACHHIA.

Hauboinee 3HaYMMBIM U I€TaNbHO U3YYCHHBIM SB-
asercs GuoopuToBoe Mectopoxaeaue Ilxencan. OHo
HNpeJCTaBICHO CepUel JIMH3 MOLHOCThIO 10 10 M u
MPOTSIKEHHOCThIO 0K0JI0 200 M, TOKanM30BaHHBIX HA
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KOHTaKTe¢ KBAPIUTOB CBUTHI YHNKXEH U MEPEKPHIBAIOIIIX
U3BECTHSKOB CBUTHI cajaHy. IIpeobnanaroT mogocyarsie
PYZBL: YepeaoBaHUE MOJIOC, CIOKEHHBIX U3BECTHIKAMHU
U KPYITHOKPHCTAIUINYECKUM (hrrroopuToM. XapakTepHOU
0COOEHHOCTBIO TAKUX PYI SIBISIETCS KpaiiHe He3HAUH-
TEIbHOE 3aMEIICHUE KapOOHATHBIX ITOPOJ CO CTOPOHBI
ckotuieHui ¢uroopura. [Ipocaon M3BECTHAKOB 4acTo
OBIBAIOT pa30pBaHbI, (ParMEHTHl U3BECTHIKOB «IJIa-
BalOT» B THAPOTEPMAIBLHOM IleMeHTe. TeKCTypHO 3TH
pyabl OJHOTUIIHBI C MOJUMCETANINYCCKUMU, KOTOPBIC
ObUTH c(HOPMHUPOBAHEI CEAUMEHTOTCHHBIMH PACTBOPaMHU
IpU UX HAaTHETAaHUU B CyOCOINAacCHBIE HAIUIACTOBAHUIO
0CaJIOYHBIX MOPOX KOJUIEKTOpEL. Cys 1Mo TeMIeparype
TOMOTI'€HH3al KU I'a30BO-KUIKHUX BKJIIOUCHUI BO (I)J'[IOO-
pUTe, OTH PYIbI, TaK ke Kak U cTparu(opMHBIE TOIHMe-
TaJuIn4decKue, (OPMHUPOBAIUCH IPH TEMIEPATYPe OKOJIO
150°C.

B cocraBe pynonocHoli pugeii-paHHenaneo301McKoi
TOJIIH, KOTOpas BBITOJIHAET [IXeHHaMCcKui mporud, He
(bUKCUPOBAaHBI TOPU3OHTHI, OOOTaMeHHBIE OopoM. Tem
HE MEHee, IIMPOKO MPOSBICHBI 30HBI CKAPHUPOBAHUS C
CYaHHTOM Ha KOHTaKTe JOJIOMHUTOB U W3BECTHSKOB C MH-
TPY3USMH TPAaHUTOUAOB IOPCKO-PAaHHEMEIIOBOTO BO3pa-
cra. IIpennonaraercs, 4To HCTOYHUKOM OOpa BBICTYIAIOT
aCCUMUINPOBAHHbIE IPAHUTOUAMU OOPOHOCHBIE TOJIU
HNEePEeKPBITOro pudelckuMu NopoaaMu JO0KeMOpHIicKOro
¢dbyHnameHnra.

IOPCKO-PAHHEMEJIOBBIE METAJIVIOTEHUYECKHUE
30HbI BHYTPUIVIMTHOI'O MAI'MATHU3MA

IOpcko-panHeMenoBble METaNIOT€HUYECKHE 30HBI
CEBEpHOM U ceBepo-BocTouHOM "actn CuHo-Kopetickoro
KpaToHa CBS3aHbI C MPOSIBICHHEM FOPCKO-PaHHEMENOBBIX
BYJIKAaHO-IIJIYTOHUYECKUX MporeccoB. CaMbIMU 3HAYH-
TENbHBIMU SBISIOTCS METaAIJIOTEHUYeCKue 30HbI Jxu-
nsiony, SAxmans u Ta0srcan (puc. 1).

Mertannorenueckas 30Ha JKAIsony mpeacTaBieHa
KaK MOSAC BYJKAaHO-IJIYTOHUYECKUX JENPEeCcCUuil I0pCcKo-
PaHHEMEJIOBOTO BO3pacTa, KOTOpbIe CPOPMUPOBAIUCH
Ha JoKeMOpuiickoM (yHIaMeHTe. ByJIKaHUTHI JIOKAIBEHO
nepekpriBatoT Jxunun-JIssonnn-Boct.-lllanayncknit
TepperH apxeiickoro Bo3pacra u Toimu Boct.-IllanayH-
Bocr.-JIsonun-Bocr.-JxunuHackoro pudroBoro 6acceii-
Ha IPOTEPO30HCKOTro Bo3pacTa. B cocraBe Me3030icKux
BYJIKAHIYECKHX TOJI JOMHHUPYIOT aHAE3HUTHI, JAIUTHI 1
PHOJIUTHI H3BECTKOBO-IENIOYHOH cepu. [LmyToHmIecKue
MOPOIBI — MIPEUMYIICCTBEHHO MHOTO(a3HbIe HHTPY3HU
rpaHuToB. DOpMUpPOBaHKE TOSICA CBS3BIBAETCS C MPOIIeC-
caMu Me3030iickoit nectpykuuu Cuno-Kopelickoro kpa-
TOHA B 30HE BIIUSHUS CUCTEMBI pa3ioMoB Tan-JIy [15].

[TpocTpaHCTBEHHO, B IJIaHE, METANIOTEHUIECKAs
30Ha /KMoy B TIOJHOM 00bEME COOTBETCTBYET JIPEB-
HUM METaJUIOTeHHYECKUM 30HaM (puc. 1): Ha ceBepHOM

OKOHYAaHWH — apXEUCKON METAIITIOTEHUYECKOH 30He [Ixu-
JIyH; B IEHTPE U Ha FOTe — IPOTEPO30HCKOI METaIIOreHU-
yeckor 30He JIKUIISOMKH.

C rpaHUTOMIHBIMH TIOPOJIaMU CBSI3aHBI IIPEHMYIIIC-
CTBEHHO MHOTOYMCJICHHBIE XKWJIBHBIE 30JI0TOPYIHBIE ME-
CTOPOXKJIEHUSI, HO MPUCYTCTBYIOT TAKXKe IITOKBEPKOBHIE,
JKUIIbHBIC U CKAPHOBBIC MECTPOXK/ICHHSI CBHHIIA, ITTHKA U
MEaH.

Meramioresuueckas 30Ha SHmadp 00bEAUHSIET
JNECATKU PYIOHBIX PaiOHOB, pa3MELIEHUE KOTOPBIX KOHT-
ponupyeTcsl CyOIIUPOTHBIMU pa3joMaMu. PynoBmera-
IOIKUMH SIBJISIIOTCSL Pa3JIOMBI CEBEP-CEBEPO-BOCTOYHOM
OPUEHTUPOBKHU. JJOMUHHUPYIOT 30I0TOPYAHBIE MECTOPO-
JKJICHUS, TECHO aCCOIIMMPOBAaHHBIC C UHTPY3HUSIMHU CyOIIle-
JIOYHBIX TPAHUTOHMIOB B apXEHCKUX MeTaMOp(UIecKux
opoJax, U 30J10TO-cepeOpsHbIE SMUTEPMalIbHbIE MECTO-
pOXKIEHUA B ME€3030MCKUX BylkaHuTax. C UHTPy3UAMHU
IPaHUTOB U IPAHOJUOPUTOB, KOTOPbIE IPOPHIBAIOT apXeii-
PaHHENPOTepO30HCKUEe MeTaMOpPHUUECKUe TOILH, CBA3a-
HBI CKapHOBBIE MEHbIE U BOJIb(PAMOBEIE MECTOPOXK/IE-
Hud. HeMHOrOounciaeHHble CBUHIIOBO-IIUHKOBBIE MECTO-
POXIEHUS MPeICTaBlIeHbl IPEUMYIIECTBEHHO JKUIaMU U
30HaMH TPOXKUIIKOBAHUS B 30HAX METACOMAaro3a, KOTOphIe
HAJIOKCHBI Ha KPUCTAJUINIECKHE MeTaMop(hUIecKue Imo-
POZBI apXes U paHHETo NMPoTepo30s. Me3030HCKue MeCTo-
POXIIEHUS OTYETIIMBO KOHIIEHTPUPYIOTCS B CYOITUPOTHOM
oJioce, KOTopasi OTBeYaeT APEBHEN apXeHCKoW MeTaJuio-
reHU4ecKol 30He JPKUAYH U MPOTEpPO30MCKUM 30HaM STH-
11510 1 KUHBIYH, U TI0 BEPTHKAJIA COBMEIIEHbI C MHOTOYH-
CIICHHBIMH apXeH-IpOoTepO30MCKUMU 30J10TOPYAHBIMU U
CBUHIIOBO-LIMHKOBBIMU MECTOPOXKICHUSIMHU.

Merannorennueckas 30Ha TabarcaH, pacnonarato-
masicst B BOCTOUHOM 4acTu npubpexHoil yactu Kopeii-
CKOTI'0 TIOJIyOCTPOBa, HE UMEET BUJUMOMN IIPOCTPAHCTBEH-
HOH CBSI3U C IPEBHUMHU METANIOT€HUYECKUMHU 30HAMH,
HO, TEM HE MeHee, MPUYypodYeHa K BOCTOYHOMY (JIaHTy
OKYXOHCKOTO mporuba — BHYTPHUIUIUTHOTO OacceiiHa
pudeii-panHenaneo3orckoro Bo3pacta. Jias naHHoi Me-
TaJUIOTEHNYECKOW 30HBI XapaKTePHbI MPEUMYIIECTBEHHO
CKapHOBBIE JKE€JIE30PYIHbIE, CBUHIIOBO-LIUHKOBBIE U BOJIb-
(bpamM-mMonnbaeH-OepHITHEBBIE MECTOPOXKACHHSI, CHOP-
MHUPOBAHHbIE TIPH YYaCTUU TeJ IOPCKO-PAHHEMENOBBIX
TPaHUTOB, TPAHUT-TIOPPHUPOB U KBAPIEBBIX MOPPUPOB,
KOTOpBIE IPOPHIBAIOT KapOOHATHBIE TOJIIH MO3THETO
MPOTEPO30s U paHHero majeo3os. Otmeuaetcs [15], uro
MaJible UHTPY3HUH, C KOTOPBIMH CBSI3aHbl CKAPHOBOPY/AHBIE
TeJa, aHOMaJIbHO 00OraleHbl, TaK )Ke KaK ¥ BMEIIAoLI1e
WX TOJIIHU OCAJOYHBIX TOPOA, PYAHBIMH JIEMEHTAMHU.

3AK/IIOYEHUE

Tepputopus cesepa u cesepo-socroka Cuno-Ko-
pENCKOro KpaToHa — KPYMHEHIINA METaJIIOTeHUYECKUN
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ANIEMEHT BOocTOKa EBpasmu. 31ech MHOTOKPATHO MPOSIBH-
JIUCH TPOLECCHl PyL00OPa30BaHHUs, CBSI3aHHBIE C CEIU-
MEHTOTCHE30M YHACJIEJJOBAHHO Pa3BHBAIOIIUXCS PH(D-
TOTCHHBIX 30H apXeH-IpoTepo30ii-paHHenaIeo301MCcKOro
Bo3pacta. [Ipu coxpaHsIomencst BO BpeMEHH 3HAYUTEIb-
HOM pOJTH Pa3HOBO3PACTHBIX 30JI0TOPYAHBIX MECTOPOXKIE-
HUH OTYETIMBO BHIPAXKEHA SBOJIIOLUS PYA000Pa3yOLINX
IporeccoB. ApxeiiCKkue MeJHO-IIMHKOBBIC KOJTUEaHHbIC
MECTOPOXKACHUA B BYJIKAHOT€HHO-0CAJJOYHBIX TOJIIIAX
CMCHAKTCA HpOTepO?,OﬁCKPIMH CBHUHI OBO-ITMHKOBBIMH
MECTOPOXXKICHUSIMH B TEPPUTCHHO-KapOOHATHBIX MTOPOIaxX
U Jlajee CyIMEeCTBEHHO CBUHIIOBEIMH CTPAaTH()OPMHBIMA
MECTOPOXKJICHUSIMA B pU(EH-KeMOPHICKHX KapOOHATHBIX
tonmax. Ilpu 3TOM, apxelckue MECTOPOXKAECHHS CIOU-
CTBIX JKEJIE3HBIX PYI CMEHSIIOTCS B IPOTEPO30€ IKEIe30-
MapraHIeBBIMA OKUCHBIMU H CHIIEPUTOBBIMH MECTOPO-
xaeHusmu [15]. Ang paHHero npoTepo30sl XapakTepeH
KOMILIICKC TYPMAJIHHOBBIX THEHCOB M IIACTOBBIX TEI TYP-
MaJMHUTOB. BOPOHOCHBIE, YaCTO aHOMaJbHO OOOTaIleH-
HBIC PYTHBIMU KOMIIOHEHTaMH, TOJIIH (HOPMHUPOBAIIUCH B
PE3YNbTATEC NOABOAHBIX SKCTAIAINOHHO-0CAaJ0YHBIX IIPO-
[IECCOB, a TaKXe Npu ydacTuu 3Banoputos [20]. Cobct-
BEHHO HBAIlOPUTOBBIE OTIIOKEHHUS TIPeoOpa3oBaHbl B IIPO-
mnecce MeTaMop(du3Ma 1 MpencTaBIeHBl B COBPEMEHHON
CTPYKTYPE MECTOPOKICHUSIMH CyaHUTOBBIX Py MHPOBO-
ro kiacca. s pudei-keMOpHHCKIX OTI0XKESHUN KpOMe
CTpaTu(GOPMHBIX CBHHIOBEIX MECTOPOXACHHUI Xapak-
TepHa aHOMaJbHAasi HACHIIIEHHOCTD TOJII KapOOHATHBIX
MOPOJ CTPATH(HOPMHBIMH MECTOPOKACHUSIMHA (PIFOOPUTA.

Wzydenne CBHHIIOBO-IITHKOBOTO THTAHTa BOCTOKA
EBpasun — mectopokaenns Komnok — mokasano, 9to B
CpeIHEM MPOTEPO30€ B MOPCKUX KOHTHHEHTABHBIX Oac-
CeiHaX pU(PTOTCHHOW MPHUPOABI JOMUHHPOBAIH IIPOIIEC-
CBI SKCTAIIIMOHHO-0CAJJOYHOT0 PYIOTeHE3a IIPH YIACTUU
cynb(haToB MOPCKOW BOABl. PynHbIE Tella COBMECTHO C
BMEIIAIOIINMU TEPPUTCHHO-KapOOHATHBIMH MMOPOIAMU
y4acTBOBAJM B CKJIQ[IAaTOCTH, ObUIM PETHOHANBHO METa-
MOP(U30BaHbI U B OCIEAYIOEM YACTUIHO CKapHUPOBa-
HBI 110/l BIMSIHUEM UHTPY3UM IPaHUTOMIOB.

B Me3030McKUX CTPYKTYypax Takke MposiBIeHa Me-
TaJUIOTeHUYecKasl yHacaeloBaHHOCTh. KOpcKko-paHHeMe-
JIOBBIC 30JIOTOPYAHBIC M MOJIUMETANINYECKHE MECTOPO-
KACHUA aCCOIIMUPOBAHBI C BYJIKAHO-IIITYTOHUYCCKUMU
KOMIUIEKCaMU BHYTPUIUIUTHBIX CEPUil, apealibl pa3BUTUS
KOTOPBIX COBIATAIOT C TEPPUTOPHIMH, TA€ PYHIAMECHT
MIPEACTAaBICH PYJOHOCHBIMH TONIAMH PUPTOTEHHBIX J10-
KeMOpHUHCKUX OaccelHOB.

[IpuHUIMNHANbHO Ba)XXHOE 3HAYEHUE JJIs1 OLEHKU
NEPCIEeKTHB OOHAPYKEHHS aHAJIOTOB CHHO-KOPEHCKHUX
MECTOPOXKIEHUN Ha JaJbHEBOCTOUHOU Teppuropuu PO
AMEET BOIIPOcC 0 Hanmmuuu pparmenToB CuHo-Kopetickoro
KpaToHa B cOCTaBe (paHEepO30WCKUX OPOTCHHBIX IOSICOB
BOCTOKa A3un. Henb3s uckirodath MHEHHE, YTO 3HAYH-

TeJbHas YacTh TEPPEUHOB Ha CEBEPO-BOCTOKE A3uM ObLIa
CBsi3aHa B JIokeMOpwuiickoit ucropun ¢ Cuno-Koperickum
kparoHoM. K uucity Takux ¢pparMeHToB OoTHOCSAT OXOT-
ckuid 1 OMonoHckuid MaccuBsl [9]. B nuTtonoro-crpatu-
rpad)UIecKoOM OTHOIIECHUH CXOICTBO MPOSBIISAIOT U TEp-
peWHbI, y4acTByIOIINe B cTpoeHuu bypes-Xankaickoro
cynepreppeitaa. B ocob6oii Mmepe 310 oTHOcUTCS K Bo3He-
CEHCKOMY TeppeiiHy, Ile yxKe BBISIBICHbI INIaCTO00pa3HbIE
Texa (II0OPUT-MAarHETHT-C(haTepPUTOBBIX Pyd B TOJIIE
KapOOHATHBIX MOPOJI kKeMOpHUicKoro Bo3pacra [1], a mmu-
POKO TIPOSIBIICHHBIN OOPHBINM METacoMaTo3 B PYAHBIX 30-
Hax C OJIOBAHHBIM OPYAEHEHHUEM, Cy/As 0 aHOMAaJIbHBIM
sHaueHunsM &''B typmanuna (+26.98 %o), CBI3aH ¢ 3aUM-
CTBOBAHMEM PYAOHOCHBIMH Mal€030HCKUMU I'PAHUTO-
unaMu 0opa U3 3BAOPUTOBBIX TOJMI] JOKEMOpHUIiCKOro
¢ynnamenra [7].

Pabora BeIMONIHEHA TIpU (PUHAHCOBOI MOIIEPKKE
rpanta POOU Nol12-05-9293-Nua_a, Nel2-05-31041
MOJ_a.
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Pexomenoosana x neuamu H.A. Iopsiuesvim

V.V. Ratkin, V1. Gvozdev, O.A. Karas’

Boron-polymetallic metallogeny of the northern and northeastern

Sino-Korean craton

On the basis of published data and original investigations it has been shown that for metallogenic belts of the north
and northeastern Sino-Korean craton the combination of widely known Fe, Fe-Mn ores, Au-deposits and unique
boron, lead-zinc world class deposits is typical. Here the ore-forming processes have been spatially inherited from
Archean to Mesozoic times. The Archean metallogenic belts are related with protocontinental margin terranes
of the craton basement and include the banded iron formation (BIF) and volcanogenic Cu-Zn massive sulfide
deposits. The Proterozoic - Early Paleozoic metallogenic belts are the rift basins where volcanic and sedimentary
rock assemblages covered the folded Archean ore-bearing basement. Proterozoic metallogenic belts contain Au
in shear-zone and quartz-vein deposits, BIF and sedimentary Fe-Mn deposits, major sedimentary-metamorphic
borate and magnesite deposits, tourmalinite-hosted Cu-W deposits, sedimentary exhalative Pb-Zn (SEDEX)
deposits, and large polygenic REE-Fe-Nb deposits. The Riphean and Cambriam terrigenous carbonaceous strata
are characterized by the presence of stratiform Pb-Zn and fluorite deposits. The Mesozoic metallogenic zones
associated with volcano-plutonic complexes of intraplate series exhibit the same inheritance and coincide with
the zones where the basement consists of Precambrian ore-bearing sequences. Au-deposits are typical for all
metallogenic belts but their most part is connected with Mesozoic volcano-plutonic complexes.

Keywords: rift, metallogeny, deposits, iron, lead, zinc, boron, fluorite, gold, craton, Sino-Korean.



