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Ha ocHOBaHMM HeTaNBHOTO U3yYECHNUS CTPOCHUS PYAHBIX 30H 1 1e()OPMALMOHHBIX CTPYKTYpP BMELIAIOMINX MTOPOI
YCTAHOBJICHO MHOTO3TAITHOE TEKTOHWYECKOE pa3BUTHE MasoTaphIHCKOTO PYIHOTO MO, 30J10TO-KBapIeBOe
OpYIEHCHHUE JIOKAIN3YETCS B MEXCIIOEBBIX U MPOIOIBHO CEKYIIUX HAIBHUTaX, I/I€ KHIIBHO-TTPOXKHIIKOBBIE Tella
3aKOHOMEPHO OPHUEHTHUPOBAaHBI OTHOCHTEIHHO CTPYKTYpP HaJBUTOBOTO 3Tama aedopmanuii. HamoxeHHas Ha
30JI0TO-KBapLEBOE OPYACHEHNE CypbMsHAsi MUHEPAIN3alMs IPOsIBICHA B TEX XK€ CTPYKTYpax U acCOLUUPYET
C XWJIaMH, 00pa30BaBIIMMUCS B CABHIOBBIH 3Tal AeopMannii. BeIsBieH nocinenoBaTenbHbIH BpeMEHHOM psif
THIIOB OPYJCHEHUS: 30JI0TO-BUCMYTOBBIH, MAJIOCYITb(HIHBIN 3010TO-KBapLEBBIH, OEPThEPUT-aHTUMOHUTOBBIH 1
cepeOpo-cypbMsHbIA. [IpuBeeHb cBeieHNS [T0 MUHEPaTIbHBIM aCCOIMALIMAM U THIIOMOP(HBIM 0COOCHHOCTIM
MHHEpaIoB. V3yueH M30TONMHBIN COCTaB MHUHEPAJIOB, TEMIIEPATYPHBIH PEXKHM M COCTaB PyA00Opa3yloIero
¢mronyia. YCTaHOBIIEHO, YTO OTHU U T€ )K€ MUHEPAJIbl Pa3HBIX MUHEPAJIBHBIX TUIIOB OPYACHEHHS CyIIECTBCHHO
pa3ny4aloTcs M0 CBOUM THIIOMOP(HBIM OCOOCHHOCTSIM, YTO OOYCIIOBJICHO Pa3HBIM COCTaBOM M T'€HE3HCOM
THIpoTepMaibHbIX (urtonoB. CoBMENIEHHE Pa3HBIX THIIOB OPYACHEHHMS B IIPE/eNax eIMHbBIX HEOIHOKPATHO
AKTUBU3UPOBAHHBIX, JUINTEIBHO NMPOHUIIAEMbIX TEKTOHHYECKHX CTPYKTYD SIBISETCS BaXHBIM NPH3HAKOM

KPYIHBIX MECTOPOXKICHUH.

Knioueswvie cnoea: cTpykTypa, nepopmanuu, noJureHHoe opyleHeHHe, MHHEPAJIOTHsl, H30TONHBII COCTaB,
TeMIeparypHblii pe:xkum, guionj, Cesepo-Boctok Poccun.

BBEJEHUE

B nocnennue rofpl KuUIbHO-IIPOKUIKOBOE U MPO-
YKHUIJIKOBO-BKPAIUIEHHOE 30JI0TO€ OPYACHEHUE CTaHOBUTCSA
OCHOBHBIM OOBEKTOM TMIOMCKOBBIX M T€0JIOTOPA3BENOYHBIX
pabot Ha CeBepo-Bocroke Poccuu [1, 8-10, 12, 17]. B
SIH0-KOoJIBIMCKOM 30JI0TOHOCHOM II05ICE K 9TOMY THUILY OT-
HocaTes Harankunckoe, [TaBnuk, [dpaxHoe, bazoBckoe,
MasnotapblHCKOE U IPYyTrUe MECTOPOXKACHHUS, CBI3aHHbIE
C MMO3THEIOPCKIMU—PaHHEMEIOBBIMHI OPOT€HHBIMH COOBI-
TUAMH, TEKTOHUYECCKUMH U IIIYTOHO-METaMOP(UIECKH-
MH TIporieccam, Hanboee MacITabHO MPOSIBICHHBIMH B
30HaX KPYyNHBIX NPOTSHKEHHBIX pas3iioMoB. B TapeiHckoM
pyaHoMm y3ne BepxHe-MIHAUTHPCKONH TEKTOHUYECKOU
30HBI HapSAy € THAPOTEPMaTbHO-MEeTaMOP(OTeHHOM
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MaJOCYTb(QHUIHON 30JI0TO-KBAPIIEBOW MHUHEpaIn3annei
pacIpoCTpaHeHsbl 30J0TO-BUCMYTOBasl, 3010TO-CypbMs-
Has U cepeOpo-CypbMsHas THUITBI MHHEpATU3allui. 30J10-
TO-BHCMYTOBAs U MaJOCYIb(pUIHAS 30J0TO-KBapIeBast
THUIB MUHEPATU3aiN (OPMUPOBAIHCEH B CBA3U C KOJUTH-
3MOHHO-aKKPEIIMOHHBIMU IIPOLIECCAMU, & 30J10TO-CYpPb-
MsIHasg ¥ cepeOpo-CypbMsiHas — ¢ TOCTAaKKPEIIMOHHBIMU
IpoLieCCaMHt, YTO O0YCIIOBUIIO IIIUPOKOE PA3BUTHE PA3HO-
BO3PACTHBIX Je(GopMaIuii 1 COBMEIICHUE TIONUXPOHHON
MUHEpaJIM3aluy B Mpenesiax OAHUX U TeX )K€ pYyIOoBMe-
HIAIONINX CTPYKTYp. TapblHCKUM pyAHBIN y3€ BKIIOYaeT
Hopa-ITmibckoe, Cana-ManraHnckoe 1 ManoTapblHCKOE
pyaHsle nois. B mpenenax pyaHbIX MoOJiel MposiBIeHA
MUHEpaIN3alus pa3HbIX TUIIOB B Pa3IMYHbIX COYETAHU-
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Puc. 1. CxeMa reooru4eckoro CTPOCHUSA MaJ’IOTapBIHCKOFO PYAHOTO IO U TPUIJICT A0 X TeppI/ITOpI/Iﬁ (C HCIIOJIB30BAHUEM

JaHHbIX [1]).

1 — anrOBHANBHBIC YETBEPTHYHBIE OTIIOKEHHS: & — FOJIOIIEHOBBIE; O — BEPXHEIUIECHCTOIEHOBBIE; 2 — HKHEKOPCKHE OTIONKEHH J ; 3 — BepX-
HETPHACOBBIE OTIIOKeHHs T,; 4 — KypaaTckuii rpaHUTONHBIH MACCHB; 5 — IAHKK IMOPUTOBBIX, AH/IE3UTOBBIX U 623aIIbTOBBIX ITOP(YHUPHUTOB;
6 — TeOJIOTUUECKHE TPAHUIBL; 7 — PA3JIOMBI: a — ManoTapsIHCKHH, 6 — Ipoune; § — MECTOPOXKICHUS X PyIOIIPOSIBIICHHUS: a — 30JI0THIE, O — 30-
JIOTO-CypBMSIHBIE, B — cepeOpsiHbie. Ha Bpeske MecTononoxenue paiiona padbot. ATP — Anpraa-Tapeiackuii pasnom, MTP — Manorapsiackuit

paznom, BTP — bonbierapbiHckuii pasinom.

ax 1 oobemax. Tak, Hanboee MHUPOKO Ha BCEX PYTHBIX
MOJISIX U 32 UX IpelelaMH paclpocTpaHeHa THAPOTEp-
MaJbHO-MeTaMOop(oreHHast KBapL-XJIOPUT-KapOOHATHAs
muHepanmu3anud. Ha Jlopa-ITwisckom pynHoM mose npe-
o0magaroT Maocynb(GuIHas 30JI0TO-KBapIeBast U cepe-
Opo-cypeMsiHas MuHepanauzanu [18]. Manocynbhuanas
30JI0TO-KBapIieBast, 30J0TO-CYpPbMSIHAsA U cepedpo-Ccypb-
MsIHas MUHEpaju3aluu ycTaHoBieHbl Ha CaHa-Mantas-
ckoM pyxaHoM mone [19, 21]. B ManorapbiHCKOM pyITHOM
none (MTPII) nposnensr Hanbosnee pa3HOOOpa3HBIE IO
BEIIICCTBEHHOMY COCTaBY M BO3PAcCTy 30JI0TO-BHCMYTO-
Bas, MaJoCyIb(UIHAS 30J0TO-KBapIeBas, OepThEPHT-
AQHTHIMOHHUTOBAS U cepeOpo-CypbMsIHAsS MUHEPAIN3aIliH,
COBMEIIICHHBIE B HEOTHOKPATHO aKTHBU3UPOBAHHBIX
pasznomax [20]. OTMeueHHOE MO3BOJIAET HA OCHOBAHHUH
JIeTaTbHOTO aHaIW3a CTPOSHUS PYOHBIX 30H U e op-
MAIMOHHBIX CTPYKTYP BMELIAIOIIMUX MOPOJ, a TAKXKE HU3-
yUEHHS BEIIECTBEHHOI'O COCTaBa Py pacn(pOoBHIBATH
IBOJIOLUIO TEKTOHHUYECKUX CTPYKTYp U MUHEpalIu3aluu
noniuresHoro MTPIT.

MTPII pacmionoxeHO Ha TpaHUIE 30HBI XUHTEP-
nanaa BepxosHckoro ckinanyaro-Haasurosoro u Kymap-
Hepckoro cnanueBoro noscos. Takoe reoCTpyKTypHOE
MOJIOXKEHUE PYIHOTO IOJIsI 00yCIOBHIO HEOTHOKPATHOE
MpOsIBJICHHE B HEM TEKTOHO-MarMaTH4ecKoil aKTHUBHU-
3allud, Pa3HOBO3PAcCTHOIO OPYAECHEHUs, 4acTO COBMeE-
LIEHHOTO B JJIUTEIBHO PA3BUBAIOIIMXCS TEKTOHMUECKUX
3oHax. MTPII pasmenieHo B roro-3amagHoMm kpsuie Ma-
JIOTapbIHCKON CUHKJIMHAIN U CIOXKEHO TePPUTeHHBIMU
OTJIOXKEHUSIMU BEPXHET0 Tpuaca ¥ HUKHEH 0PI, Mpe-
CTaBJIEHHBIMU AJIEBPOJIUTAMH, TIECYAHUCTHIMU aJeBPO-
JIIUTaMU, peXe apriUINTAMH U TecyaHukamu (puc. 1).
[IpucyrcrBue B HEMocpeacTBeHHo# 6mm3octr ot MTPIIT
I'PaHOIUOPUT-TPAaHUTHBIX MaccuBOB (CamMbipckuit 1 Kyp-
JTATCKUN) OTIAMYAET ero OT IPYTUX PYAHBIX 0OBEKTOB
TapbIHCKOTO PYIHOTO y3Jia U 1aeT BO3MOXKHOCTh U3yde-
HUS B3aUMOOTHOILIEHUI Pa3HOBO3PACTHOIO OPYIEHEHHUS,
B T.4. aCCOLUUPYIOIIETr0 ¢ MarMaru3smoM. Panee ycra-
HOBJICHO, YTO (hOPMHUPOBAHHE MPOIYKTUBHOTO 30JI0TOTO
opynererusst MTPII (130 & 4 mua net) [1, 2] npouzornuio
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Puc. 2. CtpoeHue pyJHOro Tena, y4aCTOK 3eJICHBIH.

1 — mecuaHuKy; 2 — alNeBPOIHTHI, 3 — KBapIEBhIE: a — XKWIBI, 0 — MPOXMUIKY; 4 — JaiKa aHAE3UTOBEIX MOP(UPHUTOB; 5 — MHIOHUTEL J{ua-
IPaMMBI IIOJIFOCOB: A — CIIOUCTOCTH S ; b — kinBaka, B — KBapLEBBIX KU1, S — IONIOKEHHE PA3IOMa. 3ECH U JAJIee TIOCTPOESHHUS BBIIIOTHEHBI

Ha BepxHel nmomycdepe.

ToCJIe CTaHOBIIeHUS TpaHuTONI0B Kypmarckoro Maccusa
(141.2 mun net) [16], KOTOPBIIl IpOpPHIBaET MO3AHETPU-
acoBBIe TepPUTeHHBIE TIOpoAbl. Hamm 13 kBapu-Ximopur-
kapOoHaTHEIX HpoxunkoB MTPII oToOpan cepuiur,
Bo3pacT kotoporo (Ar-Ar, A.B. Tpasun, UM CO PAH)
cocrasisaer 142.7 £ 1.4 mun ner. [Ipoxuiku He HECYT
HUKAaKOW pyAHOW MHHEpaIM3allly U MOTYT OBITH OTHE-
CEHBI K PaHHUM THAPOTEPMAIbHO-METaMOpP(OreHHBIM
00pa30BaHMAM, PACCESHHBIM IO TUIOIIAMN.

TEKTOHUYECKHUE JE®OPMAIIMU U YCJIIOBUSA
JIOKAJIM3ALIUM PYTHBIX TEJI

Benymieit Texkronnueckon crpykrypoit MTPII sB-
nsercss ManorapbeiHcKas BeTBb AJnbrya-TapblHCKOTO
paszioMa. OHa mpencTaBieHa COBOKYNHOCTBIO pa3iio-
MOB, 30H TPELIMHOBATOCTH MPeo0IaNaonIero ceBepo-
3aIaIHOTO, PeXe CYOIMPOTHOTO U CyOMEepHINOHAIBHO-
ro mpoctupanus (puc. 1). K cesepo-zamany or MTPII
Anprya-TapbIHCKUHM pa3ioM KOHTPOJUPYET pa3MeLIeHHe
30JI0TO-KBapl€BOI0 U 30J0TO-CYPbMSAHOIO OPYAECHEHHUS
Cana-Masnranckoro pyaHoro nois. B xpeuibsx Maio-
TapeiHcKoro pasnoma (MTP) mpoctupanue mopon cy-
IIECTBEHHO pa3inyaercs. B ceBepo-BOCTOUHOM Kphblie
OHO CeBep-CeBepo-3alagHoe U CyOMepHuInOHAIBHOE, a
B IOT'0-3aIlaJHOM — U3MEHSETCS OT CEBEPO-3aMaHOro 10
CEeBEepO-CEeBEPO-BOCTOUHOTO. B 11e10M mopozas! 00pasyror
PETHOHATBHEII MPHUPa3IOMHBIA N3THO, XapaKTePHBIN IS
JIEBOCTOPOHHUX NepemenieHuit. 1o mopgonoruu pyaHsie
tena MTPII npencrapnsror cod0oii MHHEpaTU30BaHHBIC
30HBI ApobaeHus (ydacTku 3eneHslil, [omyOnunslii, Ore-

751X ), IITOKBEPKOMIOAOOHEBIE 30HBI M JTMH30BHUIHBIE TEla
(yuactku Aroansiii, Kyc-lOproe).

HanGonee n3y4eHHBIM SIBISIETCS yYACTOK 3€JICHBIMH.
OH pacIoNoXeH B JTOJIMHE UM BOAOpa3JAeiabHOIl yacTu
OJTHOMMEHHOTO Py4bsi, B 3allaJJHOM Kpblie MaaoTapbiH-
CKOM CHMHKJIMHAJIH, OCJIO)KHEHHOU CKJIaAKaMHU BBICOKHX
nopsiakoB (puc. 1). PynoBmemaromue cTpyKTypsl Ipe-
CTaBJICHBI 30HAMH MHTEHCHBHOTO CMSTHS H JPOOICHHUS C
JKUJIBHO-TIPOXKUIIKOBBIM 30JI0TO-KBapleBBIM OPYIIEHEHH-
eM (puc. 2).

30Ha UMeeT NPEUMYLIECTBEHHO COCKIIaI4aToe mpo-
CTUpaHHe, U3MEHSIOLIEECs OT OJIM3MEPUINOHAIBHOTO B
FOKHOM 9acTH yJ9acTKa 10 ceBepo-3anaaHoro (330°). [Ipo-
SIBIICHBI CTPYKTYpHBIE ()OPMEI, CBSI3aHHBIC C AKTUBHBIMHU
MEKCJIOEBBIMH JBH)KEHUSIMH, CHHXPOHHBIMH PaHHUM
B30pOCO-HAIBUTOBEIM J1e(DOpPMAIUSIM ITO3THEIOPCKOTO—
PaHHEMEIJIOBOTO aKKPELHMOHHOTO 3Tala pa3BUTHUS TeppU-
Topuu. Ha MoBEPXHOCTSAX CIOMCTOCTH S| HAOMHONAIOTCS
00pO3IBI CKOJIBXKEHUS, OPUEHTUPOBAHHEIC 0 TaICHUIO
MOPOJI, IPOSIBJIICHBI BHYTPUILIACTOBBIE PAMITBI U OYTUHBI
MIECUYAaHUKOB CPEIU aJIEBPOJIUTOB. YCTAaHABIMBAIOTCS KaK
CUMMETPHUYHbIC ¥ aCHMMETPUYHBIC, TAK U ONMPOKUHYTHIC
cknaaku F, ¢ OnM3ropu3oHTanbHBIMK IIAPHUPAMHU CEBE-
po-ceBepo-3anaHoit opueHTupoBkH. Ilomtoca cioucro-
CTU 00pa3yIoT MOsIC BAOJb AYrd OONBIIOrO Kpyra, 4To
XapaKkTepHO IS MITHHAPUIECKUX CKIaAoK (puc. 2 A).
Co ckaikaMi acCOLMUPYET TPEILMHHBIN KJIMBaX 0CEBOU
MOBEPXHOCTH, HANOOJIee MHTCHCUBHEIH B aJIeBPOIUTAX U
3aTyXaloIHUil B Ipy003epHUCTHIX PA3HOBUIHOCTSX TIOPO/L.
B 30Hax pa3phIBHBIX HapyIIeHUH KIUBaX JehOpMHUPY-
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erca B cknanku F, B nenom xonpopmusie F, (puc. 2 b).
MO>KHO ITpeAroaraTh, 9To TaKue e Je(popManuy UCTIbI-
ThIBaJa CIIOUCTOCTb.

CrarucTuuecKUi aHanu3 3ajeraHus KBapLEBBIX
KU U POKUIKOB y4acTKa 3eIeHbII MOKa3al, 4To UX
(hopMHpOBaHHE TECHO CBA3aHO C HAJBUTOBBIMH IBHIKE-
HUSIMH 110 MEKIUIACTOBBIM U MPOIOJIBHO CEKYIIUM pa3-
peIBHBIM HapymeHusM (puc. 2 B). Ilo 3Toif nmpuunne
XKIIBI U IPOKUIKA 00pa3yroT CUCTEMBI, 3aKOHOMEPHO
pacrnonoXeHHbIE OTHOCUTENBHO OTMEUEHHBIX CTPYKTYp-
HBIX 3JIeMeHTOB. O[lHa IpyIIIa CHCTEM KU U IPOKIIIKOB
HE3aBHCHUMO OT UX IIPOCTHPAHUS MEPIECHANKYISIpPHA CIIO-
UCTOCTH SO U PYIOKOHTpPOIUpYyIoleMy pasioMy S. [py-
rasi rpylnmna — B LeJIOM IPOCTHPAETCS B COOTBETCTBUU C
So ¥ S, HO KUIBI U NPOKUIKU NAJA0T MO Pa3INYHbIMU
YIIIaMH K BOCTOKY U 3amajy.

Pynnast 30Ha CONpPOBOXKIACTCS ONMEPSIOIIMMHU Pa3-
JIOMaMH, OJUH U3 KOTOPBIX TPACCUPYETCA B IIJIOTHUKE Pyd.
3enenslid. PaznoM ceBepo-BOCTOUYHOIO NMPOCTUPAHUS,
BEPOATHO, CYOPMHUPOBAIICS B aKKPEIIHOHHO-KOJIIH3HOH-
HBII 3Tal Pa3BUTUSA CTPYKTYpPHI KaK IONEPEUHBIA paml,
B aJIbHEHIIEM TPaHC()OPMUPOBABIIHHCS B CMECTUTEIH C
HPEUMYILECTBEHHO BEPTUKAIBHBIM cMeleHneM. KinnBaxk
B BOCTOYHOM KpbUIE MOIIEPEYHOT0 PA3IoMa UCIBITHIBACT
MOJIBOPOTHI, 00pa3yroIue CKIAAKH ¢ KPYTHIMH IIApHU-
paMH, B KOTOPBIX HaOJIFONAIOTCS ITUTMAaTUTOBBIC KBapIl-
KapOOHATHBIE KUJIBL.

Ha yuactke ['onyOuunbiii (6acceiftH OAHOMMEHHOTO
PYdbsl) MHTCHCUBHO PA3BUT KIUBAX OMU3MEPUANOHAIb-
HOTO IPOCTUPAHHUS, C KPYTHIM HAKJIOHOM OBEPXHOCTEH K
Iory-3amnaay U BoCTOKy. OOBIYHO OH CKBO3HOM CEKYIIHH,
HO B MeCTax Ipy0oro nepecianBaHust IOPOJ OTMEUaeTCs
KIIMBaX, CONIacHBIN croncTocTr. Hepenko knuBax obpa-
3yeT JMH3youmecs GopMsl ¢ TONIMHON MUKPOJIUTOHOB
70 1-2 cm. MHorosTranssle JUCIOKALMU IPOCIEKHUBAKOT-
cs 1Mo peopManuaM KIHBaxa, 60po3aM CKOIBKEHHS,
OpeKINpPOBAHMIO TTOPOJL U APYTUM CTPYKTYPHBIM ITPH3HA-
KaM. B muiotuke pydbsi BCKphIBa€TCS MUHEPAIN30BaHHAS
30HA IPOOIEHNs, IPOCTPAHCTBEHHOE MOJIOKEHHUE KOTO-
poii H3MeHSIeTCs OT COITIACHOM JI0 CEKyIIEH CIOUCTOCTb
o HebonpmM yrnoMm. OHa mpoTATUBaeTcs B O1M3Me-
PHUINOHAIFHOM HanpasieHud. I1o-BuauMoMy, 30Ha SIBIS-
€TCs COCTABIIAIONICH THUIOBOTO HA/IBUTA, IIPOXOASIIETO B
HIDKHEM TedeHuH pyd. ['omyOuunsni. ['maporepmanbHble
00pa30BaHMs IPEACTABICHBI KBapI-KapOOHATHBIMU KH-
JaMH, IPOXKUIIKAMHU U IITOKBEPKONIOJOOHBIMU 30HAMH,
DJIABHBIM 00pa3oM, IPUYPOIEHHBIMH K TUIaCTaM ITeCYaHu-
koB. [Tomroca KBapLEBbIX KU U IPOXKHUIIKOB HA CTEPEO-
rpaduueKroi MPOEKIMH PACTIONAraloTcs MPEeNMYIIIeCTBEH-
HO BJI0JIb CJIOMCTOCTHU.

B mnotuke pyu. Kyc-HOproe (01HOMMEHHOTO y4acT-
Ka) KOHTAKThl IECYAHUKOB U AJIEBPOJIIUTOB aKTUBH3HPO-
BaHbI MEXKCIOEBBIMY HA/IBUTaMU 3al1aJHON U FOro-3amnaj-

HOW BEpreHTHOCTH. Pa3ioMbl 3HaYNTENFHOW MOIIHOCTH
B €CTECTBEHHOM 3aJIeTaHUM HE BCKPBIBAOTCS, OHAKO UX
HaJIMYUe MOKHO TMPEIoNarath 1o MIMpPOKOMY Pa3BUTHIO
TEKTOHUTOB. [IpocTHpaHue Mopox MEHsIeTCs 0T CeBEpO-
3amajHoro J0 Oiaum3MepuaAnoOHaIBHOTO (A3. maa. 50-90°,
yroi 46—61°) B COOTBETCTBHHU CO CTPYKTYpPaMH PETHo-
HaJbpHOTO M3rubda mopon. B BepxoBesax pyd. Kioc-tOproe
Pa3BUTHI HECKOJIBKO CUCTEM Pa3HOBO3PACTHEIX JKUII. Pan-
HUE KBl MEKIIACTOBEIE C XapaKTEPHOU IMOJI0CaTON
TEKCTYpOU MPENCTABIAIOT THAPOTEPMATBEHO-MeTaMopdo-
TCHHYIO KBapIl-XJIOPUT-KapOOHATHYIO MUHEPATH3AIHIO.
B mepecnanBaromuxcs magkax MecyaHUKOB M aJeBPO-
JUTOB TOA YIJIOM K 3aJIETaHUIO MTOPOJ PACIPOCTPAHECHEI
JIBE CHCTEMbI OJTHOBO3PACTHBIX KBapI-KapOOHATHBIX JKUJI
MIPOAYKTUBHOTO dTamna pyaoodpasosanusi. [lepBas cucte-
Ma MajaeT K 3amajay U ceBepo-3amaiy, BTopas K Iry Toj
YMEPEHHO KPyThIMH yriiaMu. O0e cucTeMbl TIepIieHINKY-
JISIPHBI CJIOUCTOCTH.

Takum 00pa3oM, CTPYKTYpHBII aHaIU3 IPOCTPAHCT-
BEHHOT'O TIOJIOKEHUS 30JI0TO-KBAPIEBBIX JKHII M MPO-
JKUJIKOB MOKa3all UX TECHYIO CBA3b C MEKCIOCBBIMH H
KOCOCEKYIIMMH HAJBUTAMH, 3aJIeTaHUEM MOPOJI. 30J10-
TO-KBapIIEBbIE KUIJIBI 00Pa3yIOT CHUCTEMBI, 3aKOHOMEPHO
PaCIIONOKEHHBIE OTHOCUTEIHHO CTPYKTYP HaJBHTOBOTO
stana aedopmaruii. I1o 310l npruYMHE MPOCTPAHCTBECH-
HOE TIOJIO’KEHHE JKUJI OTHOM M TOU YK€ CHCTEMBI Ha pa3-
JUYHBIX YYacTKaX PYIHOTO MOJSI MOXKET OTIUYaThCS, HO
UX B3aHMOOTHOIICHHS C PYTOKOHTPOJIHPYIOIINMH JIePOop-
MaIIOHHBIMHU CTPYKTYypaMH COXPaHSIOTCS.

HanoxeHHBIE Ha 30JI0TO-KBapIIEBOE OpyICHEHUE
IeopMaIi H3y4eHBl B CPEIHEM TCUCHUU Pyd. Drelax
(OHOMMEHHOTO yJacTKa). YCTaHABIMBAETCS OJIM3MepH-
IMOHANBHOE MPOCTHPAHUE TIOPOI U KPYTHIE BOCTOUHBIC
azumyThl ageHus (85—70°). Ha 3HaunTeNIbHOM paccTos-
HUH pydei Te4eT BAOIb IPOCTHPAHUS TOPOJ, U Ha YIaCT-
Kax, COBMAJIAIONINX C MOJIOKEHUEM Pa3phIBHOTO HapyIIle-
HUS, 00pa3yercs y3KUi KaHBOH C ONM3BEPTHKATBHBIMU
6opramu (puc. 3).

Ha Bcem mpoTsikeHHH ydacTka Orelsx Habo-
JAIOTCSI MHTCHCUBHBIE HEOTHOKPAaTHBIE TEKTOHHIECKHE
neopMaIug, pasHOHAIIPABICHHBIE OOPO3ABI CKONbKE-
HuUs. B ipaBoM OOpTy pyubsi KapTHPYETCS 30HA pa3iioMa
MOIIHOCTHIO 110 0.5 M, ClIOKeHHasi OKBapIIOBAHHBIMU MU-
nonutamu. OHa 3aneraeT cyOCOIIacHO MopoaM Jiexa-
yero kKpbuia. [loponbl BUCAYETO Kpblla CMATHI B OTKPHI-
TyH0 CKIaiKy F, ¢ mapHUpoM, KpyTO MOTPyKarOIKUMCs
Ha ceBepo-BoCTOK (A3. morp. 25° £ 60) (puc. 3 b). Kak
MIPaBUIIO, CABUTOBEIE Je(OpMaliil pa3BUBAIOTCS B Y3KUX
30HaX B KPBUIBSIX MPOIOIBHBIX Pa3pBIBHBIX HAPYIICHUH.
HeobGxoanmMo oOpaTuTh BHIMAaHUE TaKXKe HA TO, UTO TPO-
crupanue mopoxa B 1.0—1.5 M K BOCTOKY OT 30HBI pa3iomMa
CMEHSIETCSI Ha CEBEepO-3aIaJHOe — coriacHoe Anprda-Ta-
PBIHCKOMY Pa3jiioMy. YUYHUTHIBas OTMEYCHHOE, MOYKHO 3a-
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Puc. 3. Jlehopmariun opos B 30HE GIM3MEPHUINOHATBLHOTO PA3JIoMa, CPEIHEe TeUCHHE Pyd. DresX.

1 —pa3znom S; 2 — IeBOCTOPOHHHUI CIBUT; 3 — CIIOMCTOCTh SO; 4 — MIapHUP CKIAJAKU b,; 5 — HanpapIeHHe CxKaTus. A — 3aJIeTaHue Mopoj B
KPBLIbAX OTM3MEPHIHOHAIBHOTO pasnioma; b — npupasnomnas cknaaka F,; B — momroca cinouctocty nSo cknaaxu F, (MyHKTHpHAS THHMS)
U TION0KEHHE OCEBOM MOBEPXHOCTH (CILIONIHAS TUHHMA), b, — mapEup ckiaaku F; I' — momroca Tpelue B KPBUIbAX OMHM3MEPUIHOHAIEHO-
TO pa3IoMa, He3alIuThIi KPYT — ock Oyropuarocty; JI-E — pekoHCTpPYKIHS MOJIeH HANPSKEHHH (G, — OCh CIKATHA, G, — OCh PACTKCHUS,
G, — IpoMesKyTodHas ock), Sdk, — NMHaMOKMHEMATHIEeCKas MIIOCKOCTh, MepBbIi Tan nedopmarmit D, Sdk, — nunamMoxnnemMaTHdeckas

IDIOCKOCTh, YETBEPTHIH dTamn aedopmaruii D oLy
9TanoB AedopMmanuii, S — MOI0KEHUE COMPSKEHHBIX CKOJIOB.

KITIOYUTD, YTO PETHOHAIBHEIN U3THO MOPOJI, H3BECTHEIH B
MTPII, — meBpOHHOIO TUIIA U TAKXKE CBA3aH C II03HUMU
peruoHaJbHBIMU CABUTOBBIMH IBHKEHUSIMHU, KOTOPBIE
HPOSIBISIIOTCS IIHPOKO PAacHpOCTPAHEHHBIMU TOPU30H-
TaJBHBIMU OOPO3IaMH CKOJIBKEHHS Ha TIOCKOCTSIX CIIOH-
CTOCTH IIOPOJ], 0COOEHHO Pa3HOil KOMIIETCHTHOCTH.
AHanu3 TPEIUHHBIX CTPYKTYp ydacTka Dreisix mo-
KasaJl, 4yTO 3/1€Ch Pa3BUTHI LIECTh CUCTEM TpeuuH. [lep-
Basi CHCTEMa TPELMH HapalulelbHa CIOUCTOCTH, OH3Me-
PUAMOHAIILHOMY Pa3JIOMy U MaJaeT B TOM )K€ HallpaBJie-
Huu (puc. 3 I'). Bropas cucrema TpeluH UMEET MOJIoroe
najieHue K BOCTOKy. TpeThbsl cucTemMa TpeluH nepreH -

/ l4 — pacu€THOC HAIPABIICHUE CMCUICHUA ITOPOJ COOTBETCTBCHHO IEPBOTO U UCTBEPTOTO

KyIsIpHA CIOUCTOCTH M KPYTO MagaeT Ha tor. CHCTEMBI
TPEIIUH CEBEpPO-3aMafHOrO MPOCTUPAHNUS, CEKYIIHE IO
OTHOIIEHUIO K Pa3JIOMy, HHOTJ]a CMEIIAIOT CIOUCTOCTE.
JlaHHBIE CHCTEMBI OTHOCSTCS K OJJHOMY TaparcHe3ucy,
X 00pa3oBaHUE CBS3aHO C PAHHUMH CKJIaq4aTO-HaIBH-
TOBBIMU JTUCIIOKAlUAMHU. PaccuntTaHHOE MOJIOXKEHHE TIa-
JIEOTEKTOHUYECKUX OCEH HampshKeHuit: o, — 76°£20°;
o, —305°£71°; o,-170°£14° (puc. 3 JI). C no3nnu-
MU JIEBOCIBUTOBBIMH J1e(hOPMAIIUSIMH CBSI3aHO Pa3BUTHE
CHUCTEMBI TPEIINH S CEBEPO-BOCTOUYHOTO MPOCTUPAHUS:
c,—122°/3% o, —-205°£31°, o,-28°/68° (puc. 3 E).
BaxxHo o0paTuTh BHUMaHUE Ha COBIMAJCHHE OPHUEHTHUPO-
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BOK 3aMEPEHHBIX U PACCUUTAHHBIX OOPO3/ CKOIBKCHHUS
(puc. 3T, E).

MHUHEPAJILHBII COCTAB PY]I

Munepanorndeckue JaHHbIC CBHIETEIBCTBYIOT O
gammuun Ha mromaau MTPII HecKoILKMX THUIIOB MHU-
Hepajau3alnuy; 1 — 30J0TO-BUCMYTOBOM; 2 — OCHOBHOM
MPOMBIIUIEHHOH MaloCyIb(QHUIHON 3010TO-KBapIIEBOI;
3 — OepThepUT-aHTIMOHUTOBOH; 4 — AMHUTEPMAIBLHOM Ce-
pedpo-CypbMSIHOM.

3on0mo-eucmymosan munepanuzayus npercTaB-
JIeHa MAJIOMOIIHBIMH (2—4 CM) BETBSIIUMUCS CyOBEpTH-
KaIbHBIMH MPOXKHIKAMHU B TIECUYaHUKaX. B mpoxxmimkax
BBISIBJIICHBI KBapIl-MyCKOBUT-IHPPOTUH-Co-Ni-cyiabdo-
apcenunHas (Tadbn. 1, aH. 1-6) u BUCMYyT-Cynb(doTeNTy-
punHas (tabdmn. 1, aH. 12—16) MUHepaIbHbIE acCOIMAIINY.
CocraB cynb(hoapceHUI0B HUKENS, KOOANbTa U Kee3a
npuBenieH B Tabn. 1 (aH. 1-3, 5-6). YcTaHOBJIECHO, YTO B
apCCHOMMPUTE MPAKTHICCKH OTCYTCTBYIOT mpumMecu Co u
Ni, B TO BpeMsl KaK HX COJIep)KaHuUs B JISJUIMHTUTE, JaHau-
Te u repcropdure 10 10 % cBOHCTBEHHBI MUHEpAJIaM I10-
JTOOHBIX MECTOPOXKICHHUN ¢ MAJIBIM SPO3UOHHBEIM CPE30M
[6]. MuHepasbl JaHHON acCOLMAIMK HEPEIKO COACPIKaT,

@puoosckuii, Iamsnun, [onygynmurosa

0 pe3yibTaTaM aTOMHO-a0COpOIIMOHHOTO aHamu3a, 50—
150 r/T 30mota. Munepainsl BucmyTa (Tadn. 1, an. 12—16)
MIPEACTABICHEI BACMYTHHOM U MUHEpaJIaMy FTOMOJIOTHYE-
CKHX psJIOB TETPAANMHUTA, k03euTa A u B, TemmypoBuc-
myTHTa [4].

Oco0eHHOCTBIO COCTaBa MUHEPAJIOB BUCMYTa SIBJIS-
€TCsI IPUCYTCTBUE B HUX S€ U JTOBOJBHO 3HAYUTEIHHBIE
(mo 2.5 %) mpumecu Pb (tabn. 1, an. 12—15), kotopsie
CBOMCTBEHHBI MHHEPAJIaM 30JIOTOPYIHBIX MECTOPOKIE-
Huil Anpraa-TapbIHCKOH MeTamioreHu4eckoi 30Hb. C
MUHEpaJaMH BICMYyTa aCCOLUUPYETCS CBOOOTHOE MeEI-
koe (0.01-0.1 MM) 3070TO ¢ IIUPOKUM HANA30HOM BapH-
aruid mpoOHOCTH 750960 %eo.

OnucanHas 30J0TO-BHCMYTOBasT MUHEPAIA3AIHI
HMeeT MHOTO 00IIero ¢ MMUHepaIu3anueil H3BeCTHOTO
30JI0TO-BHCMYTOBOTO MECTOPOXKIACHUS Dpreiisix, BO3pacT
KOTOPOTO, OIPEICIICHHBIH 10 OKOJIOKHUIBHOMY CEPULIHTY,
cocrapmusiet 114-125 moH net [7].

3onomo-xkeapyegas manocynvohpuonana munepa-
Au3ayua MpeJCTaBIeHa KBapleBbIMH XKunaMu (m —10—
40 cM, 1 — 50-100 m) u mposkmikamu (m — 1-0 M, 1 — o
1 M) cnoXkHOI MOP(OIOTHH, C PE3KUMH pa3lyBaMH U Iie-
PEKUMaMH 110 MOIITHOCTH.

Ta6auna 1. CocTaB pyaHbIX MUHepPaoB MaloTAPpbIHCKOT0 PYTHOTO MOJIsI.

n/m  |Munepan Fe | As | Co | Ni | Sb |Bi Ag | Pb | Zn | Cu | Te | Se S Total
1 l“epczlop(bHT1 1598 62.62 8.05 6.41 - - - - - - - - 6.67 99.72
2 Ni-nanaut ' 19.27 58.42 6.84 5.31 - - - - - - - - 985 99.69
3 Co-Ni-nemmurur | 20.28 71.06 4.31 3.67 - - - - - - - - 059 99091
4 HI/IppOTI/IH3 59.50 0.00 0.06 0.15 - - - - - - - - 40.18 99.89
5 ApceHOHI/IpI/ITl 33.70 46.32 0.10 0.00 - - - - - - - - 19.07 99.18
6 ApceHOHI/IpI/ITl 34.26 44.56 0.02 0.01 0.13 - - - - - - - 2026 99.24
7 ApCeHOUpUT : 34.11 45.67 0.03 0.05 0.11 - - - - - - - 1954 99.51
8 ApceHonHpHuT ° 33.87 44.76 0.04 0.05 0 - - - - - - - 21.12 99.84
9 ApceHOnHpHT ° 33.96 43.14 - - 234 - - - - - - - 19.77  99.21
10 TIuput : 46.55 0.56 0.05 0.05 0.07 - - - - - - - 53.87 101.15
11 Tluput 3 47.19 0.15 0.04 0.03 0.18 - - - - - - - 51.36  98.95
12 BI/ICMyTI/IH1 - - - - 0.27 79.88 0 0.63 - - 034 029 1832 99.73
13 Terpamumur : - - - - 0.2 63.24 0 243 - - 2751 0.59 5.64 99.50
14 XKozeur A - - - - 024 7717 0 154 - - 1284 044 8.00 99.68
15 KoseurB' - - - - 024 7194 0 0.89 - - 2251 043 422 9947
16  Temrypo-BucMyTHT' - - - - 0257424 0 234 - - 2249 - - 99.43
17 C(i)a.nepI/IT3 8.50 - - - - - - - 5834 0.19 - - 33.66 100.68
18 Tanenntr’ 0 - - - - - 0.23 86.63 - - - - 1259 99.45
19 TeTpa3,I[pI/IT3 3.39 - - - 29.54 - - - 4.55 36.12 - - 25.07 98.67
20 (Dpei?l6epr1/n“5 5.62 - - - 27.07 - 15.87 - 221 25.04 - - 2298 98.79
21  Menerunur’ - - - - 2136 - - 60.67 - - - - 1759 99.62
22 BymamxepuT - - - - 25.07 - - 5524 - - - - 17.59 99.62
23 BepTBepI/IT4 12.94 - - - 56.94 - - 013 - - - - 29.08  99.09
24 Antuvonut’ 0 - - - 7201 - - - - - - - 2793  98.94
IIpumeuanue. 1 — U3 30J10TO-BUCMYTOBBIX JKIII; 2—3 — U3 30JI0TOPYAHBIX MeTacOMaTUTOB (2) u >k (3); 4 — U3 6epThepUT-aHTUMOHUTOBBIX

JKHJT; 5 — U3 KW KPUITO3EPHUCTOro KBapua. [Ipodepk — aJieMeHT OTCYTCTBYeT. AHaIN3 BBINOIHEH B VIHCTHTYTE Teooruu
anMasa 1 OnmaropogHslx MetamioB Ha mpudope JEOL JSM-6480LV. Anamutuk Jleckoa H.B. Coneprxanns — B mac. %.
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MuHepaabHBIH COCTaB PYAHBIX TEN JOBOIBHO OJI-
HooOpa3zeH: kBapll — 85-95 %, kapOoHaT (aHKEPUT) —
5-15 %, pyauble MuHepaisl — okoiio 1-2 %. Beinensercs
PAI MUHEPATBHBIX aCCOIMAIIMH, MOCJIE0BaTEIbHO CMe-
HSIOMUX JAPYT Apyra 0e3 MpU3HAKOB MepecedeHus, Kop-
pO3UH U 3aMeIIeHUsl.

[Muput-apceHOMMpPUT-KBapIeBass MeTacoOMaTH4e-
CKasl acCOIMAIIHS OKOJIO TIPOCTHIX JKUII cllaraeT MpU3aib-
0aHIOBBIC 30HBI OKOJIOKMIBHBIX METACOMAaTHTOB IIUPH-
Hoii 710 50 cm. B mpenenax 1-5 cM ot 3anp0aH10B coaep-
JKaHue SiO2 nocturaet 90 %, a Ha pacctosiauu 40 cM cHU-
xaeTcst 10 75 %. 30HBI METaCOMAaTUTOB COJEP)KaT HepaB-
HOMEPHYIO BKPAIUIEHHOCTh KYOMIECKUX METaKPUCTAIIOB
MUPUTA U TOHKOTIPU3MATUYECKUX — aPCEHOMPHUTA.

B MeTacomaruTax mupUT IOBCEMECTHO peodaa-
€T HaJ apceHOMUPUTOM. HachIIeHHOCTh IEPBOTO MOXKET
nokanbHO gocturars 10-20 %, Torma kak Ha IO apce-
HOITUpUTA IpuxoanuTcs He Oornee 3 %. APCEHOMMPUT, KaK
MPAaBUIIO, TATOTEET HEMOCPEICTBEHHO K IpHU3anb0aH/I0-
BBIM y4acTkaM (2—5 cM) metacoMaruToB. B cocTaBe me-
tanmuputra MTPIT As nubo oTcyTcTByeT, 100 ero Koiu-
yecTBO HezHauuTensHO (0.2—0.7 %). MeTtacomaruueckuii
apceHonuput MTPII oTHOCHTCS K HU3KOCEPHUCTHIM
(Tabn. 1, aH. 7), 4TO XapaKTEPHO IS MOMABIISIONIETO
OONBITMHCTBA MATIOCYIB(UIHBIX 30J0TO-KBapIIEBBIX Me-
cropoxaeHni Anpraa-TapbiHCKON MeTalIoreHrIeCKOM
30HBI [4]. ConepxaHue 30J10Ta B METAITUPUTE COCTABIISET
7-12 v/t (Tabmn. 2), Ag (1-16 1/1), Co (80-270 r/1) u Cu
(30-720 r/T). 30I0TOHOCHOCTH apceHOMUpHUTa — 6—8 T/T
(tabm. 2). Conepxanne Ag HaAXOIUTCS B TEX XKe Tpee-
nax, uto u Au. B HeOonpmux xomuuectsax (10 100 r/T) B
METaCOMaTHYECKUX CYINb(QUAaX MPUCYTCTBYIOT Pb u Zn.
Heckonbko Beime (10 1000 r/T) conepxanue Sb, konmue-
CTBO KOTOPOTO B apCEHOIIUPUTE CPEIH aHTUMOHHUT-0epTh-
EpUTOBBIX Py monHuMaetcs a0 1 %.

[Mupur-apceHOMUPUT-KBapIIeBas )KUIIbHAS acCOlLIHa-
IS ClIaraeT OCHOBY PYAHBIX Tell. TumomopdHbIe Ipu3Ha-
KM KBaplia CJIeAyIoIe: ABYXITMKOBas TEPMOJIIOMUHEC-
[CHIIUS; CPEAHSS CTETeHb KPUCTAILTMIECKOTO COBEPILICH-
crBa (50-60 %); nuskoe comepxkanue LiO (5-12 r/1);
00BeM dIeMeHTapHoH sueiikn — 112.990-112.998A53,
[TupuT U apCEHOMUPHUT SBISIIOTCS COKBapLEBHIMHU TIO
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BpPEMEHH KPHUCTAJLTH3AINY U HAOMIOOAIOTCS B HEM KaK B
BHUJIC THE3IOBBIX 000cO0IeH i (10 2—3 cM), Tak U B BUJIC
pacCessHHBIX MEJKHX HAMOMOPQHBIX (10 5 MM) win Oec-
(hopMeHHBIX 3epeH. B3anMOOTHOIIIEHUST TUPUTA U apce-
HOITMPUTA XapaKTEPU3YIOTCS B IEJIOM KaK OIXHOBPEMEH-
HBIE. APCEHOITUPUT YaIle, YeM ITHPHUT, TPOCTPAHCTBEHHO
ACCOIMUPYET C CAMOPOIHBIM 30JI0TOM, KOTOPOE HEPEIKO
10 MUKPOTpELINHAM paccekaeT apceHonuput. CocTaB
MUPUTA HECTEXUOMETPUUEH, C SIBHBIM MpeoOdiagaHueM
Fe, uro cBumerenscTBYeT 0 neduiute S B pynooopasyro-
meM ¢mronze (tabm. 1, an. 11). 13 npumeceit B HeM ycTa-
HOBJICH AS, COIEpP)KaHHI KOTOPOTO YacTO MPEBBIIIAIOT
0.5 mac. %; B KoIM4ecTBe COTHIX 0JIel Macc. % MpHUCYT-
ctBytoT Co, Ni u Bi. [lo taHHBEIM peHTTEHOCTIETPATHLHOTO
MUKpOaHaJN3a, COCTaB apCEHOMMPUTA XapaKTepU3yeT-
Csl HEKOTOPBIM TIpeoOnaganueM S Hax As, a U3 dJIeMeH-
TOB-TIPUMECEH YCTAaHOBIICHBI HU3KHE KOHIICHTpANUH (He
ooxnee 0.2 mac. %) Co, Ni u Sb n u3penka Sn, Ge u V.
Takne 0COOEHHOCTH COCTaBa apCCHONMMPUTA CBOUCTBEH-
HBI JUI1 MECTOPOXKACHUH MOJIMMETAUTMUECKOTO ITOITHIIA
MaJocynb(QUIHON 30710TO-KBapieBoil popmanuu [6]. B
apcenonupute BoIsiBIeHB Co, Ni 1 Sb, KOHIIEHTpanuu
KOTOpbIX He mpeBbimaT 0.2 mac. %. 3010T0-XaIbKo-
MUPUT-C(PaTepUT-TaICHUTOBAS aCCOIUAINS OTMEIAeTCs
crnopaguueckd. Ee ocHOBY coctaBnsroT rajgeHut (60—
70 %) u chanepur (25-30 %). Cyapduas! >T0# accorma-
MY YaIlle BCEro BCTPEUAIOTCS B BU/IE MEJIKHUX PACCESIHBIX
eIMHUYHBIX 3epeH, IPUYPOUCHHBIX Yallle BCETO K MHKPO-
MYCTOTaM B KBaplle, pexe MPOCTPAHCTBEHHO TATOTEIOT K
CKOIUICHHSIM THPHUTA U apceHomupuTa. B ygactkax, 000-
TaIlEHHBIX 30JI0TOM, TIPAKTHYECKH BCET/Ia IPUCYTCTBYIOT
eIMHUYHEIC 3epHa CYIb(pHUIOB JaHHOM acconnarmu. Han-
OOJIBIINM PAaCHIPOCTPaHEHUEM HOb3yeTcs chaneput. Ero
cocTtaB npuBejicH B Ta0M. 1 (aH. 17). TeMHO-KOpHYHEBBIN
JIO YEPHOTO MBET canepuTa 00yCIOBICH YCTONYNBHIM
conepxanueM Fe B npenenax 8-10 %. B nem npucyrct-
BYET OMYJIbCHOHHAs BKPAIJICHHOCTh SAUHUYHBIX 3epEH
xanpkomuputa. Chanepur comepxur npumech Cd 1o
0.3 %. CrekTpanbHBIM aHAJIU30M TIOCTOSIHHO BBISIBIISICTCS
Sn —0.3-0.9 % u In — 0.02—04 %, 4TO B 1ICTIOM IJIS 30J10-
TOPYIHBIX MECTOPOXKAECHUI Anprya-TapblHCKON 30HBI HE
CBOHCTBEHHO. ['aJleHUT 110 COCTaBy MPAKTHYECKH CTEXHO-

Tabaumna 2. Pe3yasTaThl aT0MHO-20COPOIIMOHHOTO aHAIN3A CYIb(pUI0B U3 PyIHbIX TeJ MajoTapbIHCKOT0 PYTHOIO MOJS.

n/n | MUHEpaJl | Ag | Au | Cu | Co

1 [Mupwur * 5,4;72;8,1 6,3;8,9; 10,1 283;337; 387 124; 138;151
2 mupuT ** 7,5, 8,3;12,6 117; 137;154 41; 48; 62 82;99; 117
3 MUPUT *** 49; 76 480; 605 274; 353 62;77

4 apceHonmupur * 5,9 5,7; 10,2 43; 57 78; 90

5 apCeHONMUPUT ** 16,3; 21; 32 195; 251;364 44; 60; 75 114; 129;154

umMeuaHue. ¥ — N3 METACOMATUTOB; ** — U3 30JI0TOHOCHBIX JKIJI; — U3 KPUNTO3EPHHUCTOTO KBapia. AHAJIN3 BBINONHEH B THCTUTYTE
H * ; k3 ; sksksk A I/I
reoJoruu anmasa u Gnaropoansix MeraiuioB CO PAH. Anamutuk Cannukosa A.H. ConepxaHust — B I/T.
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126x au2b-v-1

Puc. 4. MUKpPOCTPYKTYPBI 30J10TAa.

163x aulg-v-1

200x 7.2 auscant-1

A — cpacranue 3070Ta ¢ raneHuToM (1), B 30J10Te BKIIFOUEHHE KprcTaiuta apceHonuputa (2); b-I' — Mopdomorus 3epeH 3010Ta U3 accouu-
alui ¢ pa3IMYHBIMU MUHEpalaMu: b — B cpacTaHusx ¢ rajgeHuToM, B — B cpacranusx ¢ cynbdocomsimu, I — B kBapue. ComyTcTByIOIIHe
MHUHepaJlbl paCTBOPEHBI B a30THOI min maBukoBoil kucnorax. Ckanuposanue, JEOL JSM-6480LV. Ananutuk H.B. Jleckosa.

MeTpuueH (Tabi. 1, an.18). OH Hanbonee yacTo BcTpeya-
€TCS B CPacTaHUU ¢ 30J10TOM (puc. 4 A).

30110TO B KBapIueBOil MaTpuIle BCTpedaeTcs B Cpa-
CTaHUSX C apCEHOIMPHUTOM, TaJICHUTOM U OyJIaHKESPHUTOM.
OHO OKOHTYPHBAET 3€pHA MMUPHUTA U APCECHOMUPUTA WA
MIPOHMKACT B HUX MO MHKpoTpemuHaM. Co chanepuTom,
a "aIle ¢ TaJeHUTOM 00pa3yeT cpacTaHHis COBMECTHO CO-
KPUCTAIUTM3YIOIIAXCS MUHEPAJIOB C POBHBIMHU I'paHUIIA-
MH, a MHOTZIA ¥ CPACTaHMS UX KPHCTAIUIOB. B HrompIaTeIx
arperarax CyJib()OaHTHMOHHTOB OHO JIOKQJIU3YETCsl BIIOJIb
WX YIUTHHEHHBIX 3€PEH.

Mopdodonornueckue HopMbI 30J10Ta pa3HOOOPA3HBI.
KapkacHble, a)KypHO-BETBHCThIC, KOMKOBATO-BETBHCTHIC
(OpMBI XapaKTepHBI Ul 30JI0THH B CPACTAHUU C MHPH-
TOM M apceHonupuToM. OHO NPOHUKAET B UX KaTakia-
3UPOBAHHEBIC arperaThl U NEMEHTHPYET UX. 30JI0THHAM
B aCCOIMALUU C MO3JHUMHU CYIb(pHUIaMU CBOMCTBEHHO
npeobaanaHue MaCCUBHBIX (OPM, B T.4. M KPUCTAILIOB,
a B aCCOLIMAIINU C CYJIb()OaHTHMOHUTAMH — YIAJIHHEHHO-
IUTaCTUHYATHIC WK BeTBHUCTHIE. Hanbonee Mopdonoru-
YeCcKH pazHooOpa3Ho 3050TO B KBapie (puc. 4). Boiss-
JSIETCS OTPENICICHHAs 3aBUCHMOCTE IPOOHOCTH 30JI0Ta

0T acCOUMAINK C Pa3IHYHBIMU MUHepanamu. HanGonee
HU3KOIIpoOHOE 30710TO (894-910 %0) accomuupyer ¢ ra-
JICHUTOM, B aCCOIMAIMM C apCEHOIMPUTOM €ro Ipood-
HOCTB cocTaBisieT 901-925 %o, ¢ cyap(hOoaHTUMOHHTA-
MH — 930-960 %o, a ¢ aHTUMOHHUTOM — CaMasi BBICOKAs —
980-995 %o.

B cynvgpoconvro-kapbonamnoii acconnanum Bemy-
MM MHHEPAJIOM SBJISIeTCS KapOOHAT, B TOM WJIK HHOM KO-
JMIYECTBE BCTpedaeMblii moBcemecTHO. [1o cBoemy cocra-
BY OH OTBEYaeT TPyIIe aHKEPUT-TOJIOMHUTA C U3MEHYH-
BbIM cootHomeHneM FeO/MgO (0.6-2.3). Conepxanne
OKCHIOB BapHpyeT B ciieayronmx npenenax: MgO — 9.5—
18.4; FeO — 13.5-22.5; MnO - 0.02-1.3; SrO — 0-0.35.
Cynbdoconu ke 0TMeUaroTCsl CIIOPaIUIeCKH 1 HECKOJIb-
KO TIPEIBaPSIOT OTIOKEHUE KapOOHATa, KOTOPBIA BKITIO-
yaeT ux 06ocobnenus. Cynbdoconu npeacTaBieHbl Te-
TPadIPUTOM, MEHETEHUTOM U OynamxkeputoM (Tadm. 1, aH.
19-22). TerpasapuT BCTpedaeTcsi HCKIOUUTEIBHO B BUIE
MEJIKHX 3€peH B ACCOIMAIINH C HTOJFIaTBIMU CYIb(OaH-
TUMOHHUTaMH I 000COOIEHHO B KBapLEBBIX ITyCTOTKAX.
[o cocTaBy 3TO THITUYHBIN TETPAdAPUT C OUYCHD HUZKUM
conepxanueM Ag < 0.3 % (tabn. 1, an. 19)). MeHereHur
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U OyJTaHmKEePUT BCTPEUAIOTCS COBMECTHO, MHOTZIA B acco-
[HAIMY C TETPa3IPUTOM M 3070ToM. MX cocTaB Gmu3ok
K TeopeTuueckomy (tadm. 1, 21, 22). KapOboHaT naHHOH
accolMaluy sBISeTCs Hauboee MO3AHUM MHHEPAJIOM
U JIOKaJHU3yeTCs B IyCTOTaX cpequ kBapua. B ygacTkax
JIpoOJieHUsT KBapila OH BBICTYMAET B KAYECTBE LIEMEHTH-
PYIOILIETO WIIN CEKYIEro MaTepHrana.
Bepmyepum-anmumonumosas munepanuzayus
BCTpeuaercs cropanuuecku. CocTaBsl OepTbepuTa U aH-
TUMOHHUTA CTEXHUOMETpHYHHI (Tabm. 1, an. 23, 24). Ha-
OJFOTIAFOTCSL KBAPIEBBIE KBl M MPOKUIIKU C aHTUMOHH-
TOM B OEPThEPUTOM, HEPEAKO COJEpIKAIINE THUPHUT, KOTO-
pble TPYNIUPYIOTCS B CEBEpO-3aMaHble CUCTEMbl THIIA
IITOKBEPKOBHIX 30H. MOITHOCTE TPOXKHIIKOB KOJIEOIeTCs
B npenenax 0.1 qo 2—3 cMm, MOIMHOCTH KW IOCTHTAET
70-80 cM. B Menmkux npoxuiIKax npeoonanaet OepThbepuT,
B KPYIHBIX MPOKUIIKAX ¥ KIIaX — aHTUMOHUT. B cBs3n
C HAJIOKEHUEM TaHHONH MHUHEpaIH3aliy Ha IMPOXyKTHI
30JIOTOPYIHOTO dTara HepenKo OTMEYaeTCsl MHTCHCHB-
Hasi KOPPO3Hs PaHHETO MOJIOYHO-0eJIOro KBapua u Cyilb-
¢unoB xun u MeracomaruToB. Ilo cepunuty (cocras, B
mac. %, cp. u3 4: Si0, —43.49; TiO, - 0.22; AL,O, - 35.36,
FeO — 0.58; MgO — 094 Na,O - 013 K,0 - 763 Cym-
Ma — 95.51) Gepe3uToB pa3BUBaETCS PUIUAOIUT (COCTAB,
B Mac. %, cp. u3 3: Si0O, — 25.36; AL O, — 28.76; FeO —
12.19; MgO — 12.04. Cymma — 88.66). TouHo Taxoii e co-
CTaB IMEET XJIOPHUT, PACIIONATAIOIIIIACS CPEIH IPOKUIKOB
IIIECTOBATOTO KBaplia ¢ THe3AaMu OepThepruta. OTMEqaroT-
sl TaKXKE WHBEKIIUH OepThepHTa B BUIIE TOHYAUIIINX MPO-
CE€UeK B 3TH METaCOMATHTHL B ydacTkax, 00oTameHHbIX
AHTUMOHHTOM, BCTPEUCHBI PEITUKTHI PAHHUX 30JI0TO-KBap-
1eBBIX pya. OTMeuaeTcs HeOouIbIIoe 0 MacTadam me-
PEOTIOKEeHHE KBaplia ¢ 00pa3oBaHUEM IPO3PAYHBIX KPHU-
CTaJUIOB pereHepUpPOBaHHOIO KBapIa. B perenepuposan-
HOM KBaplle yCTaHOBJIEHO MOBBILIEHHOE conepxkanue Li,0
(0.021 %). On umeeT GonbIMA 00BEM DIEMEHTAPHOM
aueiiku (113.084 A3) U HU3KYIO CTEIEHb KpUCTaJuIUye-
CKOTO coBeprreHcTBa (43 %). OTMeuaroTcst HOBOOOpa3oBa-
HUs apCEHONMPHUTA U MUPUTA ¢ TOBBIIIEHHBIM (10 0.3 %)
cozxepkanneM Sb. PaHHee 30110TO B 3THX CITydasx UMEeT
KaBEPHO3HYIO MTOBEPXHOCTh M KOPUIHEBATHIC OTTCHKH,
COITOCTABUMEIE C TOPYHUYHBIM I'yOUaTHIM 30JI0TOM 30J10-
TO-CYPBMSIHBIX MecTOpoXkaeHuit [5]. HoBooOpazoBanHOE,
MEPEOTIOKEHHOE 30JI0TO 00pa3yeT OOBIYHO OYEHb MEJIKHE
KPHUCTAJUIbI, HAXOSAIINECS B CPACTAHUN C aHTUMOHHUTOM.
OHO xapakTepu3yeTcs BEICOKOH ITPOOHOCTHIO 975987 %eo.
Coctas OepThepuTa 1 aHTUMOHHTA (Ta0I. 1) ONU30K K cTe-
XHUOMETPUUYECKOMY COOTHOIIICHHIO KOMITOHEHTOB.
Cepebpo-cypomanoe opydenenue IMeeT MIUPOKOE
IUTOIIATHOE PACIPOCTPAaHEHHE He TOJIBKO B Manorapbia-
CKOM pYAHOM IT0JIe, HO U BOJIb Bcell Afprya-TapbIHCKOM
30HBI Pa3JIOMOB, XOTS KOHIICHTPUPOBAHHOE OpPYICHEHIE
JIaeT JIIIb B CyOMEpHUINOHAIBHBIX 30HaX TapbIHCKOTO

CyOBYyJIKaHA. JTa MO3THSS MUTEpMalbHAss MUHEpAI3a-
ST TIPE/ICTaBIICHA IPOXKUIIKAMU U KIJIAaMH C(EpOIUTO-
BOTO, KPUITO3EPHUCTOTO MIIA KOJUIOMOP(HHO-TTOIKOBHUI-
HOTO KBapIia ¢ yooroi cynb(pumHON BKpaIICHHOCTHIO.
OmHa BBISIBIICHA Ha BCEX PYIHBIX IMONSX TaphIHCKOTO pya-
Horo mouist [18, 19, 21]. Oxrako mMacmiTad ee mposiBie-
HUS pa3nuuHbii. Ha Mectopoxaennn MajgoTapelHCKOe
3a()MKCUPOBAHBI JKUJIBl TEMHO-CEPOTO JI0 YEPHOTO KPHTI-
TO3EPHUCTOTO KBapIla, CEKyIIEro U IeMEHTHPYIOIIEeTO
HPOLYKTH MaJOCYIb(HIHOTO 30JI0TO-KBAPIIEBOTO OpYye-
HEHUS. DTOT KBapIl IO CBOUM THIIOMOP(HEIM CBOWCTBAM
(conmepxanuto Li,O — 300-500 r/t; 00bemMy seMeHTap-
HOM stuetikm Va.sa. — 113,121 A3 CTEIEH! KPHUCTAITNYIE-
ckoro cosepiuercTBa CKC, 3441 %) cxoneH ¢ kBapueM
MECTOPOXKICHUN cepeOpo-CypbMSHOTO THIA, PA3BUTOTO
cpeau TapblHCKOTO CyOBynkaHa. B KpuITO3epHUCTOM
KBapIe u3 CyIb(UIOB mMpeodiagaeT BKPAIICHHOCTb,
WHOT/Ia HHTEHCUBHAS, TOHKO3EPHUCTOTO JIO MBUICBHI-
HOTO MHPUTA C PEIKUMHU 3epHAMH POMOOBHIHOTO apce-
HomupuTa. B cocraBe mupuTa MOCTOSHHO MPUCYTCTBYET
As B kommuectse 10 0.7 %, peako Co u Ni (Tabm. 1, aH.
10, 11). AToMHO-aGCOPOIIMOHHBIM aHATHU30M B JTaHHOM
MUPUTE BEIBICHEI MOBHIIICHHBIE (Ta0N. 2) KOHIEHTpA-
un Au (599 r/1) u Ag (66 1/T). APCEHOTTUPHT U3 KU
KPHIITO3EPHUCTOTO KBApIla COACPKUT MOBBIIICHHBIE KOH-
neHtpauu Sb (1.6-2.3 %, tabn. 1, aH. 9), yTo sABIIETCA
TATIOMOP(HBIM IJIsI cepedpo-CypbMSIHOTO OpYACHEHUS
BepxosHo-KonsiMckux me3o03ouj [4]. brieknas pyna ot-
HOCHTCA K (pelibepruty (Tadim. 1, an. 20).

HM30TOIHLII COCTAB MUHEPAJIOB,
TEMIIEPATYPHBII PEKUM U COCTAB
PYIOOBPA3YIOLIETO ®IIONJIA

C nenpio onpeneNeHusI HCTOUHUKOB KOMIIOHEHTOB
pymoobpasyromero ¢uona ObUTH BBITOTHEHBI H30TOTI-
HBIE MCCJICOBAHUS MUHEPAJIOB PAa3IUYHBIX TUIIOB OPY-
IeHeHus: MaloTapsIHCKOTO pyaHOTO Toiist. B Tabmure 3
IpUBENIEHBI Pe3yJbTaThl olpeaeeHus 6°*S nupura, ap-
CEHONMPHTA, OEPThEpUTa U AHTUMOHHUTA. J{JIs cpaBHEHHUS
B TabnuIe NPUBOATCS CBEICHHUS 00 M30TOITHOM COCTaBe
MHUHEPAJIOB THAPOTEPMAIBEHO-METaMOP(POTeHHOTO THITA
OpYJCHEHHsI, MUHEPAJIOTHSI KOTOPOTo ObLIa aBTOPAMH U3-
yueHa panee [18, 19, 21]. YcraHOBII€HO, YTO TUPUT U3
THIPOTEPMAIEHO-METaMOP(OTECHHBIX KHUJI XapaKTepu3y-
eTcsa Haubosee yTsHKeJIeHHOM cepoit (Tabi. 3), uTo Mo-
JKET YKa3bIBaTh Ha 3HAUUTEIBHOE 3aMMCTBOBAHHE CEPHI
M3 BMEIIAONIMX Mopox. J{Jsi muprTa 30J0TO-KBapIEBOTO
TUNa opyneHeHus 6**S namensercs ot -1.1 10 -2.82 %o.
[Tupuram cepeOpo-cypbMsSHOTO opylaeHeHHs (Tadiu. 3)
CBOJMCTBEHEH OKOJIOHYJIEBOH, HECKOIBKO YTS)KEJICHHBIN
H30TOITHEBIN COCTaB CEPHI.

ApCEHOTUPHT 30JI0TO-BUCMYTOBOTO OPYICHEHUS
xXapakTepusyeTcsi obnerueHHoi cepoii (-2.8; -3.7 %o), a
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Ta0nuua 3. U30TonHbIi cocTaB cepbl Cyab(HUI0B, yIiiepoia U KHCJI0poAa Kap0OHATOB Pa3INYHbIX THIIOB opyleHeHus Ma-

JIOTAPBIHCKOTO PYIHOIO MOJIS.

3'S CDT | C pDB "0 smw
T'uaporepmanbHO-MeTaMOP(OTreHHBIH

MUPUT 9.1;9.5

KapOoHaT -1.1 20.3
30710TO-BHCMYTOBBIH

apCEHOMUPUT -2.8;-3.7

kapOoHaT -6.9; -5.86 5.7;2.1

30110TO-KBapLIEBHIN

apCeHONUPUT -1.44; -0.96-1.14; -0.86; -2.13;-1.56

TIUPUT -1.83;-2.82; -1.23; -1.15; -1.1

kapOoHaT -8.1;-7.5;-7.7 16.1;16.4; 18.7

bepThepUT-aHTUMOHUTOBBIN

OepThepuT -0.6; -1.3

AHTUMOHMT -0.75; -0.55

kapOoHaT -10.5;-10.4; -11.2; -12.1 | 15.0; 15.3; 15.8; 15.8
Cepebpo-cypbMsHBII

MTUPUT 0.23;0.34

KapOoHaT -11.57;-11.3 2.3;4.7

IIpumeuanue. AHau3 BHITIONHEH B U30TOMHO-reoxuMuueckoit madoparopun UI'EM PAH. Ananutuk E.O. JlyonHuHa.

cepa apceHONMPHUTA 30JI0TO-KBaPLIEBBIX MECTOPOKICHHI
uMeeT Ooliee YTSHKEIICHHBINA H30TOMHEINA cocTaB: oT -0.86
10 -2.13 %o. brin3kue 3HaU€HUS] M30TOMHOTO COCTABa
Cephl s MUPUTA U I apCCHOMPHUTA CBUICTEIHCTBY-
10T 00 OTCYTCTBHH (PaKIITHOHUPOBAHHS U30TOIMOB CEPHI
B MEPUOJ MX KPUCTAIM3ALUK. 3HaueHus 6**S mus O6ep-
ThEPHUTA U AHTUMOHUTA OJM3KU K HYJIEBBIM 3HAUCHHSIM.
B ycnoBuax kKpucTamIn3alud MUHEPAIOB U3 €IUHOTO
pynoobpasytoniero (ronaa IPOUCXOJUT €CTECTBEHHOE
(paKIHOHUPOBAHIE H30TOITHOTO COCTaBa CEPHI B CTOPO-
Hy e¢ 00JIeryeHus, YTo il OepThepruTa U aHTUMOHHTA,
KaKk HanOolee MO3THUX MHHEPAJIOB, 3TOTO HE OTMEYa-
eTCsl. DTO MOXET CBHUJCTEIHCTBOBATH 00 MHOM MPUpPOIIE
¢monna, oTIarasIiero JaHHbIe MUHepaisl. B miemom ode-
BHUJHA TCHJCHIUS K YTSKEICHHIO U30TOMHOTO COCTaBa
CepHI B PSIy: 30I0TO-BHCMYTOBOE — 30JI0TO-KBapIICBOE
— OepThEPUT-aHTUMOHUTOBOE — CepPeOPO-CypbMIHOE
opynenenue. Takum o0Opazom, 3HadeHus &6**S cynbdu-
JIOB JUTSI KQKIOTO THAPOTEPMAIILHOTO THUIIA OPYICHEHHUS
HUMEIOT CBOM 0COOCHHOCTH, YKa3bIBAIONINE HA HCTOTHUK
Y UHAMBUIYaJIbHOCTD (DIIFOUIIOB, U3 KOTOPBIX OHM OTJIara-
FOTCsI, @ BCE OHH B I[EJIOM COOTBETCTBYIOT MarMaTHIECKO-
MY UCTOYHUKY (DOPMHUPYIOIIETO UX (IIFOHIA.

3nayenus 0"°C u 8"*0 mis kapOOHATOB pa3HBIX TH-
OB OpyAeHeHUsT MaloTapbIHCKOTO MECTOPOXKICHHS TIPH-
BezieHb! B Ta0i. 3. KapOoHaTsl MeTaMop(OreHHO-THAPO-
TEPMAIBFHOTO U cepedpOo-CYpbMIHOTO THIIOB OPYICHEHISI
MPEICTABICHBI KAJIBI[UTOM, OCTaTbHBIX TUIIOB — Kap0o-
HATaMU psia aHKePUT-TOJOMHUT. [IprBeeHHbIC TaHHBIC
CBHUJIETENIBCTBYIOT O CYIIIECTBCHHOM OTIMYUHU U30TOITHOTO

COCTaBa yrepoja U KUCIopoaa KapOOHATOB THAPOTEP-
MaJIbHO-METaMOP(OTeHHOTO TUIIA OT OCTAIBHBIX HAN00-
Jiee JerkuM nu3oToroM §C 1 3HaUUTENTLHO TKENIBIM 8'%0
(tabm. 3). Y xapOoHaTOB cepedpo-CypbMSHOTO OpyIeHE-
HUS KapTHHA IPOTUBOIONOXHAA (Tabd. 3) — BecbMa 00-
JIETYCHHBIA YITIEPOa 1 MUHUMAIBHO TSXKEIBIH KICIOPOI.
Kap6oHar 30710T0-BHCMYTOBOTO OpyAeHeHHUs (Tabn. 3)
XapaKTepHU3yeTcss YMEPEHHO OOJIETYEHHBIMH M, COOTBET-
CTBEHHO, YTSKEJICHHBIMH 3HAYCHUSIMH U30TOITHOTO CO-
CTaBa yIiepona u KHciIopoaa. B To sxe Bpems kapOOHATHI
30JI0TO-KBapIeBOr0 U OEPThEPUT-aHTUMOHHUTOBOTO THIIOB
OpYICHEHHS TI0 CBOMM H30TOITHBIM COCTaBaM JOCTATOYHO
omusku: cpenuue 3HadeHus 6'°C (-7.7 u -11.1 %o) u 30
(17.2 1 15.5 %o), COOTBETCTBEHHO, PUYEM JJIS 30JI0TO-
KBapIIEBOIO OPYy/ICHEHHUs XapaKTepeH Ooee yTsaKeIeHHbIH
COCTaB yINIepoaa U KHCIopoaa. B menom ycraHaBmmBaeT-
sl JIMHEHHas HANPaBJICHHOCTh OOJIErYeHUs] H30TOITHOTO
COCTaBa KHCIOpPOJa U YIIepona OT 30J0TO-KBapIeBOTO
U OepThePUT-aHTUMOHUTOBOTO THIIOB K 30JI0TO-BHCMY-
TOBOMY U Janee K cepedpo-cypbeMsHoMy. [IpuBeneHHEIe
JIaHHBIE CBUJICTEIBCTBYIOT O CYLICCTBEHHON POJIM METa-
Mop(HUIEeCKUX BOI IpU HOPMUAPOBAHIH THIPOTEPMATIHHO-
MeTaMOp(OTeHHBIX KapOOHATOB U YACTHYHOM YYacTHH
MoAOOHBIX BOX IPH ()OPMUPOBAHHH 30JI0TO-KBAPIIEBOTO U
OepTbepUT-aHTUMOHUTOBOTO OPY/ICHEHHSL.
MHUKpOTEepMOMETPHYECKUE UCCICAOBAHHS BOJIHO-
ro ¢uronaa nposogmauch (aHaauTuK B.1O. IIpoxods-
eB, UII'EM PAH) na mukporepmokamepe THMSG-600
¢upmel «Linkamy, B TeMIiepaTypHOM HHTepBaje —196
+600°C. ConeBoii cocTaB pacTBOPOB, KOHIICHTPAIIUS CO-
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JIel, 1aBlIeHHe ONPENEIISIIUCh C UCTIONIb30BaHHUEM U3BECT-
HBIX MeTouK [3, 11, 15, 23]. AHanu3 BOTHOW BBITSIKKA
73 BKIIOUCHUH pa3IMIHBIMI METOAaMU OBLI BBHITIOTHEH
u3 Hasecku 0.5 r ppaxunu 0.5-0.25 mm B LTHUIT'PU (ana-
mutuk FO.B. Bacrora) mo meronuke, ommyONnKOBaHHOH B
pabote [13].

TepMobapoMeTpHIEeCKIEe HCCIEIOBAHHUS IIPOBO-
JUINCH JUIIb IS KBapIia Manocyiab(UIHOTO 30J0TO-
kBapieBoro opyaeHenus (anamutuk B.1O. IIpokodwes,
HUT'EM PAH), Tak kak u3-3a yabTpaMeJIKHX pa3MepoB
(IFOUITHBIX BKIIOYCHHUH B KBapIe cepedpo-CypbMsIHBIX
KU TIONTyYUTh JAaHHBIE 0KA3aJI0Ch HEBO3MOXXHBIM, a B
0epThepUT-aHTUMOHUTOBBIX PylaX BecbMa TPYIHO OBLIO
0TOOpaTh YUCTHIE 00pa3Ibl ¢ TUITHYHBIM KBapLieM JaHHO-
ro tuna opyaeHeHus. B kBapue u3 pynssix kw1 MTPII
ObUTH OOHAPY>KEHBI aCCOLMAIMH JIBYX THIIOB TIEPBUYHBIX
Y TIEPBUYHO-BTOPUYHBIX (DIFOMIHBIX BKITIOUCHUH: CYIIle-
CTBEHHO YIJICKUCJIOTHBIX (THI 1) ¥ yIIIEKUCIOTHO-BOJI-
HBIX (TUN 2), CHHTEHETUYHBIX JPYT APYTY U CBHIIETEIh-
CTBYIOIIMX O T€TEPOTeHHOM COCTOSHUU PyI000pasyolie-
ro ¢umonna. Kpome toro, B kBapue MTPIIT oGHapyxeHO
00JIBIIIOE KONMUYECTBO BTOPUYHBIX ABYX(a3oBbIX (THH 3)
(hITFOMIHBIX BKITFOUEHHH (puc. 5). BonmbImHCTBO (urrona-
HBIX BKIIIOYCHUN uMeroT pazmep 1-20 MkM u Gpopmy 0T-
PHULATENBHBIX KPUCTAJIOB UM HEPAaBUIbHYIO.

[To naHHBIM TEPMO- U KPUOMETPUUECKUX HCCIIEN0-
BaHWUH MHIWBUAYaJIbHBIX (DIIOWIHBIX BKIIOYCHHH PYI0-
obpazyrorme durorasl MTPIT ObLau 3aXBaueHbI BO BKITIO-
YyeHusI B HHTepBaje Temneparyp 318-253°C, naBinenun
760 6ap u comepKaaH pacTBOPEHHEBIC XJIOPUABI HATPHUS
u MarHus (koHieHtpamnus 5.9-2.6 mac. %-3kB. NaCl),
YDIEKUCIOTHI (6.6—3.4 MOJIB/KT pacTBopa) u MeTaHa (1.0—
0.6 mMonb/kr pacTBopa). [lepBUYHBIC BKITFOUSHUSI HMEIOT
(hopMy OTpHIIATENBHBIX KPHCTAIIIOB U MTPEACTABICHEI KaK
JByX(ha30BbIMH, TaK M CHHTEHHYECKUMHU ONHO(A30BbIMH
ra3oBbIMH BaKyOIISIMH, KOTOpbIE conepikar xkuakyro CO, ¢
npumMeckto 6—11 mon. % merana. Bropuunslie (uroniabie
BKJIFOUEHUS COZIEPXkaal BOAHBIN pacTBOpP C KOHIEHTpa-

20 L

Puc. 5. Tunbl GroUIHBIX BKIIOYEHHH B KBApLE PYJHBIX JKHUII.
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nuel coneit 6.5-2.2 mac. %-3kB. NaCl 1 ToMOreHu3upo-
BaJIMCh B ®KUIKOCTh mpu 230-169 °C. CienyeT OTMETHTD
BBICOKYIO TIoTHOCTH (monaa (0.80—1.02 r/cm?) u romo-
TCHU3AIHIO Ta30BBIX BKIIIOUCHUH B )KUAKOCTb.

JlaHHBIE IO COCTAaBY OCHOBHBIX W MPUMECHBIX KOM-
MIOHEHTOB Ta30BO-)KUAKHUX BKIIOUCHHUI MPEACTABICHBI B
Tabnue 4, U3 KOTOPOH BUIHO, YTO MaKCUMAaJIbHEIC KOH-
LEHTPAIH KOMIIOHEHTOB (IIFOMAA OTMEUAIOTCS IS Ce-
pedpo-CypbMSIHOTO 1 OEPThEPUT-aHTUMOHUTOBOTO THITOB
OpYIEHEeHHs, 3 MUHUMAIIbHBIC — U MaJoCyIb(QHIHOTO
30JI0TO-KBapIIEBOTO THIIA C MOJTUMETAIUINIECKON acCOIH-
aryeil MHHEPAJIoB. YCTAHOBJICHO, YTO PyA000pa3yrOIIni
(urona KaXKIOTo THIIA OPYIECHEHUS UMEET CBOH Ompeze-
JICHHBIN COCTaB:

3010mo-sucmymosoe (Au-Bi) — HaTpoBO-OHKapOO-
HaTHO KpeMHe3eMHUCThIH ¢ 60 % CO,u 40 % CH, B co-
CTaBe ra3os;

manocynvgpuonoe 3zonomo-keapyesoe (Au-Q) —
KaJIbI[eBO-HATPOBO-OMKapOOHaTHEIN ¢ 80 % moneit CO2
B Ta30BOH COCTaBIISIONICH;

cypvmanoe (Sb) — KalblIMeBO-MarHUEBO-OUKapOo-
HaTHBIA ¢ Ipeobnamaromeit ponbro CO, cpenw rasos;

cepebpo-cypvmanoe (Ag-Sb) — KanneBo-MarHueBo-
cynbharHO-OnKapOOHATHBIH.

Uro xacaercst comepkaHui MUKPOKOMIIOHEHTOB BO
(urongax pazIMYHBIX TUIIOB OPYIEHEHUS, TO OHHU CYIIe-
CTBEHHO Pa3iNYaloTCs KaK 10 COACpPKAHUIO, TaK M II0
HaJUYHI0 UX Bo Qumionae. B memom mis kakmoro Tuma
OpYICHEHUS MOKHO COCTABHUTH HAIIPABICHHBIN PS CHH-
JKEHHUS KOHIIEHTPAIUH 3JIEMEHTOB B PacTBOPE BOIHOMU
BBITSDKKU (KOHIEHTPAIIUH MT/KT HZO: >1000 — sxkMpHBIA
wpudt; 100—1000 — sccupnorii kypcus; 10—-100 — xyp-
cus; < 10 — mpocroii mpudr):

Au-Bi — B, As, Se, Li, Sv, Fe, Zn, Cu, Cr, Ni, Mn,
Ba, Sb, Pb, Rb;

Au-Q — As, B, Zn, Li, Sv, Pb, Sb, Ni, Cu, Ba, Cr, W,
Au, V;

a — I[EPBUYIHOC CYHIECTBEHHO YIJIICKUCIOTHOC BKIOYCHHUE (TI/IH 1), 0 — TNEPBUYHOC YIIICKHUCIOTHO-BOAHOC BKIIFOUCHUE C JKHIKOH YIIIeKuc-

noToi (Tun 2); B — BTOPHYHOE HU3KOTEMIIepaTypHoe AByX(a3oBoe (IronaHoe BKIHOUYeHHE (THII 3). LHZO — BOJHEIN pacTsop, V,,

L, — uKas yriekuciora, V., — rasoo6pasHas yrIeKHCIOTa.

o —Ta3,
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Tabauna 4. OCHOBHOIM 1 MMKPOKOMIIOHEHTHBIN cOCTaB pyroo0pasyiomero ¢quionaa pa3au4HbIX THIOB opyaeHenus Mauo-
TaApPbIHCKOI'0 PYAHOIO MOJISl.

Kowmro- 30510TO-KBapLIEBHIN bepThepUT-aHTUMOHUTOBBIN

Cepebpo- 3omnoT0-
HEHTE © apeeHo- ¢ TAICHITOM, c 6epTteeputoM * | c aHTUMOHHUTOM * CYpPbMSIHBIM | BUCMYTOBBIH

MTUPUTOM * ctanepurom *
I'maBubIe KOMIOHEHTHL, I/KI H,O
Si0, 0.0 0.0 0.0 0.0 0.0 505
CO, 154.3 49.2 277.8 555.4 11.9 964
CH, 222 6.1 32.9 21.0 0.5 555
Cl 7.7 23 12.8 4.4 0.0 40.4
SO, 0.0 0.0 0.0 54 17.3 -
HCO; 38.1 17.6 306.7 134.4 281.4 114
Na 11.6 5.5 203 8.2 15.9 619
K 0.7 0.0 1.6 0.5 25.2 72
Ca 5.6 2.1 34.6 15.2 33 14
Mg 0.4 0.2 32.7 15.7 41.8 1.9
MuxkpoanemeHntsl, mMr/kr H,O

As 7408 91 296 232 432 1732
B 1035 459 1843 986 3063 40837
Li 86 38 67 124 9800 785
Rb 0 0 4 0 215 4
Sr 69 32 1237 430 1648 722
Sb 26 9 348 176 412 7
Mn 0 0 560 447 0 16
Cu 8 27 5 16 127 377
Zn 52 101 115 39 47 523
Pb 67 16 0 10 94 6
Ba 0 3 12 3 2120 14
W 0 1 9 4 0 0
Au 0 1 0 0 0 0
Fe 0 0 948 1082 11727 545
Ni 47 1 11 20 28 40
A% 1 0 4 1 66 0
Cr 3 0 10 12 26 42
Se 0 0 0 0 5 1697

Tpumeyanue. AHamU3bI BBIIONHEHBI B aHanuTH4ecKoi maboparopuu [IHUT'PU mo meromuke [3, 11, 15, 23]. Ananutuk Bacrora 10.B.

* acconyanys KBapua ¢ MUHEpaJIaMu.

Bt-Ant — B, Fe, Sr, Mn, Sb, As, Li, Zn, Ni, Cu, Ba,
Cr, W, Pb, V, Rb;

Ag-Sb — Fe, Li, B, Ba, Sr, 4s, Sb, Rb, Cu, Pb, V,
Zn, Ni, Cr, Se.

OTH pAIbl KOHLIEHTpAIUH CBUACTENBCTBYIOT, TIpe-
XKJIE BCEro, O TOM, YTO BBICOKHE COJIEPXKAHUSA TOTO WIIH
WHOTO JIEMEHTa B PACTBOPE BOJIHOM BBITS)KKH HUKOMM
00pa3oM He CBA3aHBI ¢ MUHEPAIBHBIM COCTAaBOM PyA, U
O0OBSICHUTH 3TH KOHIICHTPAIMH «3apaKCHHEM» HEBO3-
MOkHO. [IpranHy 3TOTO ClieayeT UCKaTh, IPeXe BCEro, B
WCTOYHHMKAX KOMIIOHEHTOB. B 1aHHOM citydae Ham mpe-
CTaBIIAETCA, YTO HaHOOJIee BEPOATHBIM OOBSICHEHHEM SIB-
JISIeTCSl 3aMMCTBOBaHUE PyA000pa3yonMy GIonaamMu
3THX THIIOB OpYACHEHHS JTUTO(GMUIBHBIX U psAa PyIHBIX
komroHeHTOB (Fe, As) Ha MPOTSKEHHOM ITyTH MHUIPAIUN
Yepe3 BMEIIAroHe TOPOIBI K MECTY MX Pasrpy3Ku.

3AK/IIOYEHUE

B npenenax MTPII nabnronaeTcs HapacTaHUE WH-
TEHCUBHOCTH CKJIAI4aTO-pa3phIBHBIX AeopMaliuid,
MaKCUMaJIbHBIX B 30HE€ JJIUTEJIbHO Pa3BUBAIOMIETOCS
PYAOKOHTPOJIUPYIOLIEro pas3jioMa U €ro BETBSIX. 30JI0TO-
KBapleBOE OPYICHEHHUE JIOKATU3YETCs] B MEKCIOEBBIX U
MPOJIOJIBHO CEKYIIUX HAJIBUTAX, >KMIJIBHO-IIPOKUIIKOBBIE
TeJa 00pa3yroT CUCTEMBI, 3aKOHOMEPHO PACIIONOKECHHBIE
OTHOCHTEIIBHO CTPYKTYpP HaJBUTOBOTO 3Tamna jnedopma-
nunii. HanoxxeHHast Ha 30J10TO-KBapleBOE OpyICHEHHE
MHUHEpalnu3anus MposiBIeHA B TEX XK€ CTPYKTypax, HO
aCCOITMUPYET CO CABUTOBBIMH Jiehopmarmsamu. [Iporcxo-
JIUT aKTUBH3AIMsI Pa3JIOMOB, TEKTOHUYECKAs rmepepadoT-
Ka paHee cPOPMHUPOBAHHBIX CTPYKTYP, UX YCIOKHCHHE,
pa3BUTHE MPUPA3TOMHBIX CKIAJIOK CEBEPO-BOCTOYHOTO
MPOCTUPAHUS, HAJIOKEHHBIX Ha pAHHUE CKIIAJIKU CEBEPO-



Cmpykmypul, MuHepano2us u QrroUOHbI pexicum GopmMuposaHsl

3amaJHOro NpOCTUpPaHUs. AHAJIOTHYHBIE CKIAaAKH, CO-
MPOBOXKAatoIKe (POPMUPOBAHNE 30JI0TO-CYPbMSIHON MH-
HepaJln3alliy, yCTaHOBJIEHbI B 30He LleHTpanbHas MecTo-
poxaenus Manran [21] u Ha MecTOpOXIIeHNH MaltoTka
Hopa-ITunbckoro pyaroro mons [18].

[IpuBenenHsIil BhIIe (pakTHUUSCKUN MaTepuanl mo-
3BOJISIET YTBEPXKIAaTh MHOTOATAIIHOCTD U MOJUT€HHOCTD
opynenenuss MTPII, koTopoe pencTaBieHO PsIOM TH-
IIOB: PAHHUMH 30JI0TO-BUCMYTOBBIM H MaJIOCYTb()HIHEIM
30JI0TO-KBapIIEBBIM U MO3IHUMH OepThEPUT-aHTUMOHHU-
TOBBEIM H C€peOpO-CypBMIHBIM, CEKYIIIIMA paHHUE TUIIEL.
l'eonornueckue HaOMOICHUSA YKa3bIBalOT Ha pa3HO-
BPEMEHHOCTh UX (POPMHPOBAHUS, YTO MOATBEPKAACTCS
nepeceueHreM, IpobJeHeM U IeMEHTalluel py mpe-
[ICCTBOBABIINX TUIIOB OPYIEHEHHsI O0Jiee MOJIOIBIMU C
SBHBIMU CJIEIaMU KOPPO3HH, TIEPErpyNIUPOBKHU U Tepe-
OTJIOKEHUS BEIIECTBA.

OpxHu U Te K€ MUHEpPAaJIbl Pa3HbIX TUIIOB MECTO-
POXICHHUI OTIMYAIOTCA MO CBOUM THUIOMOPQBIM TpH-
3HaKaM — XUMHYECKOMY COCTaBY, COAECPKaHUIO dJIEMEH-
TOB-TIpUMECEH, H30TOIMMHOMY COCTaBY Cephl CyIb(HUIOB,
yriepona u Kuciopoaa kapoonatoB. CoctaB (uIrOHIHBIX
BKITIOUEHUH B KBapliax pa3HbIX THUIIOB OPYICHEHUS OTUYET-
JIMBO CBUJETENIbCTBYET O PA3IMYUU U CAMOCTOSTEIBHO-
CTH pynoo0Opasyromux (GarounoB, GopMUPYIOMIHUX pa3HO-
TUITHOE OpYZIEHEHHE.

OTMedueHHOE yKa3bIBaeT Ha UIMTENbHYIO MPOHU-
raeMocTh cTpyktyp MTPII mis pazHorTyOHHHBIX (utto-
HUJOB, YTO IPUBEJIO K HAJIOKEHUIO B Mpejenax pailoHa
Ha aKKPELMOHHOE OpPYIECHEHHE I103IHEIOPCKO-PAaHHEHEO-
KOMOBO# Apnprda-Hepckoil MeTamioreHH4ecKoi 30HbI
MMOCTAaKKPELMOHHOTO OpyJAeHEHHUs O3HEMEIOBOW—paH-
HEKaHO30MCKON TapbhIHCKOW METaIIIOTE€HUYECKON 30HBI.
CoBMellleHHE pa3HbIX TUIIOB OpPYAECHEHUs B Mpejaenax
€IMHBIX HEOJHOKPATHO aKTUBU3WPOBAHHBIX TEKTOHUYE-
CKHUX CTPYKTYD SIBJISICTCS] BaXKHBIM TMPU3HAKOM KPYITHBIX
MmecTtopoxaeHui [4, 14, 22].

HccnenoBanue BBIIOJIHEHO 3a cyeT rpanTta POOU
(mpoext Nel14-17-00465), no uiany HUP UTABM CO
PAH (mpoext Ne VIII.72.2.5).
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OTCKTOHHYCKas MO3ULIUA, I'€OJIOT'NYECKOE CTPOCHUCE, ocobeH- PeKOMeHaOGaHa x neuamu H.A. FopﬂQEGblM

V.Yu. Fridovsky, G.N. Gamyanin, L.1. Polufuntikova

Structures, mineralogy and fluid regime of ore formation in the polygene Malo-Taryn gold-ore field
(Northeast Russia)

In-depth study of the structure of ore zones and deformation patterns of the host rocks showed a multi-stage
tectonic history of the Malo-Taryn ore field. Gold-quartz mineralization is localized within bedding thrusts
and longitudinal fault, where vein-veinlet bodies are naturally oriented relative to structures of thrust stage of
deformation. Antimony mineralization, superposed on ore-quartz mineralization, appears in the same structures,
and is associated with the veins, formed during thrust stage of deformation. Time sequence of mineralization
types is defined: gold-bismuth, low-sulfide gold-quartz, berthierite-antimonite, and silver-antimony. Data are
given on mineral associations and typomorphic features of minerals.

Isotopic composition of minerals, temperature regime and composition of ore-forming fluids were studied. It
is found that, the same minerals of different mineral types of mineralization signi ficantly differ in typomorphic
features, due to different composition and genesis of hydrothermal fluids. Combination of different types of

mineralization within the entire repeatedly activated long-permeable tectonic structures is an important evidence
of large-scale deposits.

Keywords: structure, deformations, polygene ore formation, mineralogy, isotope composition, temperature
regime, fluid, Northeast Russia.



