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! TleHTpa/bHbIIl HAYYHO-UCCIIEROBATENBCKII [e0OTOPA3BESOYHbIIT MHCTUTYT LBETHBIX U G/IATOPOIHBIX
metannos (OT'YII ITHUI'PU), Poccuiickas Penepanys, 117545, Mocksa, Bapiasckoe mocce, 129, kopr. 1
2000 HIIII BUPT-Pypreodmsnxa, Poccuiickas ®enepaunst, 197342, Cankr-Iletep6ypr, yi. Benooctposckas,
17, xopm. 2

B craTbe paccMaTpuBaOTCA OCHOBHBIE YePThI T€0/IOTMYECKOTO CTPOEHNA pyfonposasaenus I0x-
Hoe (EHucelickuit Kpsk), B IIpefie/laX KOTOPOTO BbIAB/IEHA CepUs 30I0TOHOCHBIX MUHEPaIN30BaH-
HBIX 30H. KOMIIIEKC MOMCKOBBIX MCCEOBAHMII OCYILECTBIAICA COIZTACHO 3KCIIPECCHOM METOIMKE
IIOVICKOB 30/I0TOPYAHBIX MECTOPOX/IEHWII B CTIOXHBIX TOPHO-TaeXXHBIX TaHAmadTax. Briepsbie B pe-
TUOHE YCTAHOB/ICHA 30JI0TOHOCHOCTD YITIEPOACOAEPXKALIMX TePPUTEHHO-KapOOHATHBIX OTIOXKEHMI
CBUT a/IaIbMHCKOI M KAPTOYKM CpefiHero pudest Ha BOCTOYHOM ckIoHe EHncelickoro kpsxa. bubmu-
orp. 24 nass. M. 9.

Kntouesvie cnosa: BocTounblit ckon Ennceiickoro kpsxa, pygonpossnenne I0>xHoe, CBUTHI aja-
IBMHCKAA ¥ KAPTOUKM, 30T0TOHOCHBIE MITHEPAII30BaHHbIE 30HBI.
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The paper deals with the main features of the geological structure of the Yuzhnoe (The Yenisei ridge)
gold ore outcroppings within a series of gold mineralized zones. The complex of prospecting is re-
alized according to a set of bedrock gold-oriented techniques and methods for exploration in the
mountainous taiga environments. For the first time in the region the gold mineralization of carbonate-
terrigenous carbonaceous sediments of the kartochki and aladyinskaya series of the Middle Riphean is
detected on the eastern slope of the Yenisei ridge. Refs 24. Figs 9.

Keywords: the eastern slope of the Yenisei ridge, the gold occurrence Yuzhnoe, kartochki and
aladyinskaya series, gold mineralized zones.

BBenenne

[II1poKo M3BECTHO, YTO MOAABIIAIee OOBIINHCTBO 30JI0TOPYAHBIX MECTOPOXKIE-
HUIT Ha EHMCeICKOM KpsDKe JIOKaIM3yeTcsl B IOCTATOYHO Y3KOM JIMTO/IOrO-CTPATUTpa-
¢udeckoM MHTepBase, MPeACTaBIeHHOM YIJIEPOAMUCTBIMM KapOOHATHO-TePPUTeHHBIMU
paHHe-cpenHepudeICKUMM OTIOKEHUAMM CYXOIUTCKON cepuu: KoppauHckont (Rikd),
rop6unokckoit (Rygb), ymepeiickoit (Roud), yactuano moroproiickoit (Rypg) cButamuy,
a TaK)Ke PaHHENPOTepO30MICKIMM KPYCTA/UIOCTAHLIaMM [IeHYeHTMHCKOolT cBUTHI (PR pn)
[1]. BoimensroTcst [jBa ITIaBHBIX I'€O/IOTO-IIPOMBILIIEHHBIX THUIIA: 30JI0TO-CYIb(UIHO-
KBapleBblil (MIHepa/IM30BaHHbIE 30HBI C JXMIbHO-IPOXXWIKOBBIMYU ¥ IIPOXXMUIKOBO-
BKpaIUIeHHBIMU 3anexxamu — OnummmagHuHCKoe, Bemyruuckoe, brarogarHoe n np.)
U 30710TO-(ManoCynb(UIHO)-KBapLeBbIl (KWIBI U CUCTEMBI JKMI — MeCTOPOX/CHNS
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Cosetckoe, Inmpiopaso, AAXTUHCKOe, BacunbeBckoe n ip.) [2-4]. B cTpykrypHOM 1112~
He NPaKTUYeCK! Bce 30I0TOPY/HbIe MECTOPOXKIeHUA EHMcelIcKkoro Kpska mpuypode-
HbI Kk tofioce CC3 npoctupanusa mypuHoi okono 40 kM Mexny TaTapckuM (c 3anapa)
u VmnmOnHCKUM (€ BOCTOKa) ITyOMHHBIMMU TOMTOXKUBYIIUMU PYLOKOHTPOUPYIOUIIMA
pasnmomamu [5]. IIpyueM MecTOpOX/IeHNS 307I0TO-(MaIOCYIbPIIHO)-KBApLeBOTO TUIIA
MPEeUMYIECTBEHHO «TATOTEI0T» K 30He VIMMOMHCKOTO pas3ioMa, a 3010TO-CyIb(UIHO-
KBapIl[eBOI0 — K 9K30KOHTAKTaM KPYIHbIX 'PAaHUTOUIHBIX MHTPY3Mil B 30HE AMHaAMIIe-
ckoro BnusiHus TaTapckoro pasmoma [3].

Opnaxo pesynbrarsl oyckoBbix pabor GI'YII ITHVIPY, npoBoguMbIX B IIpefenax
Cpepne-JmmmMOuHCKOI NepcreKTUBHOM Iwiomaay B 2013-2015 IT. B paMKax rOCKOH-
tpakrta PocHeppa «IlonckoBble paboThl Ha 60/BIIEOOBEMHOE 30I0TOE OPYAEHEHNE, JI0-
Ka/IM30BaHHOE B yIJIEPOAMCTO-TEPPUTEHHBIX KOMIIZIEKCAX B Ipefienax Enmcerickoit, baii-
kasno-ITaromckoit u BepxosaHo-KonpIMCKOI 30/T0TOPYAHBIX IPOBMHINMIT», TOKA3aI, YTO
30/I0TOHOCHOCTb EHMCelIcKoro Kpsbka He OIpaHMYMBAETCs! BLILIIEHA3BAHHBIM JIMTOJNO-
ro-crparurpadpudeckum yposHeM [6]. ITouckoBsie pabots! B npenenax Cpexte- VM-
OVHCKOII TTOLIAN, PACIONoXKeHHOI B 120 KM foro-BoctouHee nrt. CeBepo-EHucerickmit
Ha BOCTOYHOM CKJIOHe EHCeliCKOro KpsbKa, ITO3BOMNMIN BBIABUTD 30/I0TOPYAHOE IIPO-
apneHne OxHOe, TOKa/IM30BaHHOE B CpefHepU(eiiCKIX TepPUTeHHO-KapOOHATHBIX OT-
JIOKEHMSIX CBUT amaibMHCKoil n Kaprouku (Rpal+kr). Panee mauublii cTpaturpadmde-
CKUII YPOBEHb He PAacCMaTpMBAJICA B KadecTBe pymoBMemjaromiero. CrenyeT OTMETUTD,
YTO IIePCIIEKTHBBI 30JI0TOHOCHOCTY BOCTOYHOI'O CK/IOHA PacCMaTpyBaeMOll CTPYKTYPBI
ObUIM TaKOKe yCTaHOB/IeHbI paboTamu B. A. Makaposa, B. I. ®ucenko [7]. Onnako pe3yinb-
TaTbl 9TUX pa60T HE IIPUBJIEKIN NO/DKHOTIO BHUMAHNIA.

BocTtounsit cknoH EHmceiickoro Kpsbka IpefcTaBasfeT cO0ON BBITAHYTBI Ha
700 kM MOKpOBHO-CKIamuareiit mosic CC3 mpoCTupaHus B I0T0-3aMaHOM 0OpaMIeHNN
Cubnpckoit mnardopmer [8]. OcobeHHOCTHIO 3TON YacTy EHMCEICKOTO KpsiKa sBIAETCs
IIMPOKOE Pa3BUTHE CpefiHe-BepXHepUQelCKUX YINIepOACOAEPKAIX TeppUreHHO-Kap-
OOHATHBIX OT/IOXKEHMUIL

Cpepne-MmyMOMHCKass NepcreKTUBHasA IUiowanb (puc.l) mpuypodeHa K BOC-
TOYHOMY KpbUTy IleByHCKOI TOpCT-aHTUKIMHAIM IIEPBOTO IOPSIKa B OCEBOI 30HE
MmmMOMHCKOTO pernoHaJbHOro pasjioMa. B 3amagHoil yacTy IUIomagy B siipe TopCT-
QHTUK/IMHA/IM BBIXOAAT MOPOJBI KPUCTAIINYECKOT0 ffopuderickoro GpyHmaMeHTa — IeH-
yeHruHckas csuta (PRipn). Kpblibs aHTUKIMHAIN CTIOKEHBI IIOPOJAMI CYXOIUTCKOI
cepun. 3amagHoe KPbIIO TOPCT-aHTYK/IMHAIIN ABJIAETCA YaCThI0 9K30KOHTAKTa KPYITHOTO
Huxuae-UnpuMONHCKOTO TapHUTOMIHOTO MacCUBa TAaTaPCKO-asAXTMHCKOTO MHTPY3MB-
HOTO KOMII/IEKCa BepxHepudeiickoro Bo3pacta. B BocTOYHOM HaIlpaBIeHNY IPOUCXONUT

Puc. 1. CxeMaTu3MpoBaHHas KapTa 30JI0TOHOCHOCTH LIeHTpasbHOI yacTu EHucerickoit 3omoropyp-
Hoit mpoBuHIMY (C ucnonb3oBanreM gaHHbIX OAO «KpacHOsSPCKreoncpeMKa):

1-7 — crpatudunupoBaHHble 06pasoBaHusA: | — 4YeTBEPTUYHBIE OTIOKEHUS; 2 — KapOOHATHO-
TEPPUTEHHbINT M3BECTKOBUCTO-OIOMUTO-A/IEBPUTOIECYAHVICTDIN [IECTPOLIBETHBINI KOMIUIEKC (HeMYaHCKas
(Vnm), nogvemckas (Vpd), cyBoposckasa (Vsv), MomakoBckass (Vms), umcTsakoBckas (Vcv), ajelMHcKas
(Val) cButnpl); 3 — KapbOOHATHO-TEPPUIEHHDIN J3BECTKOBJCTO-IIECIAHO-A/IEBPUTO-CIAHI[EBBIIl KOMILTEKC
(umBmpmuckas (Rscv), kappepras (Rskrr), momatmuckas (Rslp) cButel); 4 — nuinonpssiii kapboHATHO-
TEPPUTeHHbII YITIEPOACOAEPKALINIA M3BECTKOBIICTO-TIECIAHO-CTTAHIIeBBIIT KoMIIeKC (cyxoxpebTunckas (Rssh),
ropesckas (Rsgrv), Mopsanuxunckas (Rsmr), gamknuckas (Rsds), Hioxaeanrapckas (Rina), mokpuHckas (Rsmk),
potérHcKas (Rsrb), 6opemnuuckas (Rsbr), ynoporckas (Rsud) cButsl); 5 — yImeponcomepkamyii KapOoHaTHO-
TEPPUTEHHbIIl  [JOJIOMUTO-U3BECTKOBUCTO-GU/UINTO-IIECIAHO-CIIAHLeBbIT  KoMIUleKe (myHTapckas (Rssn),
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notockyiickas (Rspt), amapgpuackas (Rpal), kaproukn (Rykr) cButhl); 6 — yrmeponcomepyKaniyii By TKaHOT€HHO-
KapOOHATHO-TePPUTEHHBIII Ty(POTreHHO-I3BEeCTKOBICTO-QIU/IINTO-IIeCYaHO-CIAHIIEeBbIT KOMIUIEKC (yaepericKas
(Ryud), ropbumokckas (Rygr), kopamHckas (Rykd) cButsI); 7 — kapOoHAaTHO-TeppPUTEHHBIN KPUCTAIOCTaHIIe-
BBIIT KOMIIIeKC (meHueHrnHcKasa ceuta (PRypn)); 8 — MHTpPYsuBHbIE 06pa3oBaHMA: IIATMOrPAHOMOPUTOBBII
KOMIUIEKC (TaTapCKO-asSXTMHCKMIT TPAaHOAMOPUT-IIArMorpannToBbiii (Rsta), TecKmil THeilcorpaHMTOBBIN
(Ryte)); 9 — paspbIBHbBIE HAPYIIEHS: a) JOTOXXUBYIIYIE 30HBI Pa3/IOMOB, 6) OIlepsoliye K HIM paspbIBbl; 10 —
MeCTOPOXK/IeHIIA I TPOABJIEHNA KOPEHHOTO 30/I0Ta: a) BeCbMa KPYIIHBIe, 6) KPYIIHBIE, B) CpPeIHIIE, T) IPOSABICHII;
1] — mpoMBIIUIEHHDIE JIMHEITHbIe POCCHIIN 30710Ta (pa3BefyeMble, paspabaTbiBaeMble, OTpaboOTaHHbIe); 12 —
KOHTYPbI 307I0TOPY/THO-POCCBIITHBIX Y3/10B; 13-14 — KoHTYp pynonposasnenus I0xuoe: 13 — Ha Kaprte, 14 — Ha

Bpeske; 15 —
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HapaiuBanue pudeicKoro paspesa OTIOKEHNUAMU 00bETMHEHHBIX CBUT a/Ia/[bUHCKOIT
u xapTouku (Ral+kr), morockyiickoit cuthl (R3pt), a mamee K BOCTOKY BBICOKOYIJIEPO-
IVCTON IIyHTapcKoil cBUTHI (R3sn).

[Tpu atom, Cpepte-VmmbmHCKas IIOLALb HAXOAUTCS B IEPEXOXHOI-TPaeHTHOI
30He (aiumit pernoHaaIbHOr0 MeTamMopdusma (0T 3e/leHOCTaHIeBol daluyu Ha BOCTOY-
HOM ¢ranre 10 aNKUAOT-aMP1OOMNTOBOI Ha 3amagHoM (danre). Vsorpaga 6uoTnra Ts-
TOTeeT K 0CeBOIT 30He VIMMMOMHCKOTO pasnoma.

[TepcrexTrBbl Cpente-VIMMOMHCKOI IUIOLIAA B OCHOBHOM CBSSBIBaNINCh ¢ Ma-
POKCKMM PY[HBIM II07IeM, KOTOpOe ObIIO BBISBIEHO B IPUsepHOIT yacTy [leByHCKoi
TOPCT-aHTUK/IMHAIY U OLleHEHO B XOfje peauiecTByoomux pabot cunamu OAO «KpacHo-
SPCKTreo/ICbeMKa». MapoKcKoe pyfHOe [10JIe IPeICTaB/IeHO MMHEeTHBIMMI >KUTbHO- I TOK-
BEPKOBBIMY 30HaMU 30710TO-(ManoCy1bGUHO)-KBapPLEeBOrO THUIIA, TUIMIHBIMU [JIsI
BOCTOYHOI1 30/I0TOHOCHOII 1onockl Exncerickoro kpsxa. IleppoHavanbHO npepionara-
JIOCD OLIEHUTb CEeBEPHBIIl (PIAaHT PYLHOTrO IIOJIA BO/Ib OCEBOI YaCTy FOPCT-aHTUK/INHATIN
U BBIABUTD QHAJIOTVYHBIE PYHBIEe O0bEKTHI B CXOLHO CTPYKTYpHOIT no3unym. OfHaKo
3TU OXKUJAHNA He MO TBEPANINCH; HO B XOfie pabOoT OBI/IO BBLAB/ICHO 30/I0TOPYAHOE IIPO-
sIBJICHVe HeTPaVILIVIOHHOTO THUIIA IJIs1 BOCTOYHO YacTy EHMceiicKoro Kpsbka, a UMEHHO
pynonposasnenue I0xHoe.

MeropnKa MOMCKOBBIX paboT

BBujy 3HaunTeIbHOI IUIOLIAAN PabOT 1M OrpaHNYEHHOTO 06'beMa rOpHO-0YpOBBIX
paboT MOMCKOBBIE MCCIeNOBaHs ObUIY IIPOBEIEHBI He IO 00LIepUHATON MeTofuKe [9],
a C mpMMeHeHreM HeTPaJUIIIOHHbIX preMoB [10].

CregyeT OTMETUTD, YTO IIOYICKOBBIE pabOTBHI Ha PyFHOE 30/710TO B pacCMaTpyuBaeMOM
perroHe 3aTpylHEHbI 3HAUUTENbHOI 3aKPBITOCTBIO CK/IOHOB M BOJIOPA3/ie/IoB, pa3BUTH-
eM MHOTOJIETHEMEP3/IbIX MOXOBBIX M I'yMYCOBO-TOP(SHBIX C/I0€B 3HAYMTEIBHON MOLI-
HOCTU. B TaKuX yCIOBMSAX TpafMIMOHHBIE METO/IbI ITIOMCKOB OKa3bIBAIOTCS HEJIOCTATOYHO
a¢dexTUBHBIMY, TOCKOIBKY MH(GOPMATUBHBIN /IS OLIEHKY 30JI0TOHOCHOCTY HaIKOPEH-
HOJT MaJIOCMEII[eHHBIN 3TI0BMAIbHO- Ie/TIOBUAIbHBIN C/I0V ITePEKPBIT aTbHEIIPYHOCHBI -
MU oTnoKeHMsAMU. CTaHZapTHOE TUTOXUMMIYECKOe OIpOoOOBaHMe [0 BTOPUIHBIM Ope-
onam paccesiHus (BOP) nmopnoyBeHHOro TOpM3OHTA 3a4acTy0 He IO3BOJIIET BBLAB/IATD
aQHOMaJINY 30710Ta M CONMYTCTBYIOIINX 9/IEMEHTOB. B CBs3M ¢ OTMeYeHHBIM (HDAaKTOM IIpK
IpOBeIeHNN TOUCKOBBIX pabor Ha CpenHe-VmmMMOMHCKOIN MEPCIEKTUBHON IIIONIA-
IV TIPUMEHsIach «DKCIPeCcCHas MeTOfMKa ITOVICKOB 30/I0TOPYAHBIX MeCTOPOXKIEeHMI
B CTIOKHBIX TOPHO-Ta€KHBIX TaHANIAdTax», yCIenHo ucrnonb3osanHasas PI'YIT ITHUTPU
Ha 30/I0TOPYAHBIX 06'beKTax baitkamo-ITatomckoit u Bepxosno-KombpMcKoit 30/10TOPy-
HBIX TpoBUHLNIL, JIe6euHCcKoro 3omoropynHoro ysia (Caxa-SAkyTus) u ap. [10]. Januas
MeTOAIMKA MO3BOJIAET B IOCTATOYHO KOPOTKME CPOKY, C MCIIONb30BaHNMEM MIHVMAIbHO-
ro o6’beMa FOPHO-OYPOBBIX pabOT OLEHUTb 30IOTOHOCHOCTDb U PECYPCHBIN ITOTEHIIMAT
MOVCKOBBIX YYaCTKOB B PaHTe PyAHBIX II0/ell. MeTonMKa OCHOBaHAa Ha KOMIIIEKCUPOBa-
HUM M3BECTHBIX METOMIOB 1 CIIOCOOOB M3YUeHNUs He/II0BUAIbHO-3/IIOBIAIBHBIX OTIOXKe-
HUIT B Le/IAX IIOMCKOB MECTOPOXK/ICHNII PYIHBIX ITOJIE3HBIX MCKOIAEMbIX: 00IOMOYHOM
(oxOHTYpUBaHME [IeTIIOBMAIBHBIX CBA/IOB PYAHBIX TeI), KOIYLIEHVSI, MUHEPaTIOIM4eCKOM
(+ MUHepaIOro-reoXNMI4IecKoM), TurToxuMmmndeckoM [12]. ITouckosbie paboThI oCyLIecT-
BJISIZIUCh B HECKOJIBKO TIOC/IEIOBATETbHbBIX 3TAIIOB.
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Ha nepBoM sTare MoXCKOBBIX pabOT epCreKTUBHAs IUIOLIA/b Obl/Ia M3ydeHa cepueit
OIIOPHBIX T€0/I0r0-reodU3nIecKmx Mpodue ¢ 1enb0 BbLIBIECHNS PYLOKOHTPOTUPYIO-
X 30H CK/IA/[IaTO-Pa3pBIBHBIX lepopmarinit (paccnanieBanms). [[nnua npodueit —
mo 12 KM, paccTosiHMe MEXAy HuMKM — 4-5 KM. VlccmemoBaHusl BKIIOYAMU KOMIITEKC
reo/IorMYecKux (reooro-IoMcKOBble MapIIpPyTHI), FEOXUMUYECKUX (IMTOXUMMIYECKOe
onpo6OBaHI/Ie o BOP nopnouyseHHOro ropn3oHTa Ha rny6MHe 0,3-0,4 M, TUTOXUMMUYE-
ckoe 1o BOP u ckonmkoBoe (Toyeunoe) onpoboBaHMe HIDKHETO HAIKOPEHHOTO MHMOP-
MaTMBHOTO CJTIOsI 3IIOBUAIbHO-IE/IIOBUATBHBIX OTIOXKEHUI! B 3aboe mypdoB rmyomnHoit
1 M, IpoTieHHBIX ¢ MHTepBaoM 800 M Mexxay mypdamu) u reopusndeckux (3MeKTpo-,
TpaBU-, MarHUTOPa3Beflka) METOHOB IOMCKOB. Ha 3ToM >Xe 3Tame OCYLIeCTBIIAINCDH
reoXnMmUdYecKre mouckn 1o morokam paccestunst (ITP) macmraba 1:50 000 [11]. Kpome
TOrO, OBUIN IIPOAHAIM3MPOBAHBI MaTepyUajIbl paHee MPOBeIEeHHBIX KPYITHOMACIITAOHBIX
(1:25 000) asporeodusuuecknx paboT (MarHUTOPa3BeIKa U TAMMACIIEKTPOMETPU).

[IpuMeHeHMe OXapaKTePU30BAHHBIX BBIIIE METOJOB IOVCKOB IIO3BOMMIO yXKe Ha
paHHeM 9Talle VICCIeOBaHMII OIIpefenTh Hauboee epCcreKTYBHbIE II0YICKOBbIE y4acT-
KU JU/I Te0JIoropas3BefioyHbIX pabot (IPP) B mpenenax BbIAB/ICHHBIX PYAOKOHTPOIMPYIO-
IIMX 30H pacclaHlleBaHys. [lepcrieKTMBHBIE yYacTKY BBILEIAINCD II0 IEPBIYHBIM Ope-
onam (I10), BOP, Hannumio Tpo>KMIKOBO-BKPAIUIEHHON >Kele30-MarHe3manbHOM Kap-
6onarusanyy u Cynbpuansanyu, KBapreBoil XIIbHO-IPOKIIKOBOJ MIHEPaIi3aln
B 9/TIOBUAIbHO-IEMIOBUAIBHBIX OTTIO>KEHMSIX.

AHanus asporeodysnyecKux MaTepyaaoB ¥ Ha3eMHBIX CbEMOK IO JIMHUAM OIOp-
HBIX IPOdUIell MO3BOMI CYI[eCTBEHHO YTOYHUTD CTPYKTYPHO-TEKTOHMYECKIIT KapKac
Iouany pabor.

B cocTaBe moropoiickoit CBUTHI 1 00 beIHEHHBIX CBUT a/a[bMHCKOI U CBUTHI Kap-
TOYKY OBLIM YCTaHOBJIEHBI OT/ie/IbHbIE MarHUTHBIE, Harbomee BepOsTHO, IUPPOTHH-CO-
IepyKaliyie TOPM30HTHL. DTO MO3BOJIsIET UCIONb30BATh A9POMATHUTHBIE TaHHBIE [T pe-
IIeHNs 3aa4 KapTUPOBAH, @ UMEHHO IIPOCTIe)XMBAHMS T€ONOTMYeCKUX TPAHNUL] U Pa3-
PBIBHBIX HapylHeHI/H?I. TaK, II0 COIIOCTAaBJICHUIO CprKTypHOFO pI/ICYHKa MarHuTHOTO
OIS HaJ| 9TUMMY TOPU3OHTaMIU C pelbedOM MOXXHO YCTaHOBUTb OTHOCUTEIBHO IIOJIOr0€e
(<50°) majieHne MOPOJ, MOTOPIOIICKON 1 a/aibUHCKOI CBUT B BOCTOYHOM HaIlpaBIeHUN.

B pesynprare aHanmmsa CTPYKTYPHBIX OCOOEHHOCTEN MarHUTHOTO HOJIS B I0)KHOI Ya-
ctn Cpenne-VmmmMOMHCKOI TUTOIIAAN OBUTH BBIIE/IEHBI 30HBI TIOTIEPEYHBIX PA3PHIBHBIX
HapyIIeHNIT CeBEepPO-BOCTOYHOTO IpOoCTUpanusi. KpoMme TOro, o CTpyKTYpPHBIM 0COOEH-
HOCTAM MAaTrHUTHOTO ITOJIA BbIJEC/I€HBI Y‘IaCTKI/I VIHTEHCUBHDBIX TUAPOTEPMA/IPHO-METACO-
MaTUMYeCKIX M3MEHEHNUI, OTBevalolye 00/MacTsM Pe3Koro ocnabieHnst MHTeHCUBHOCTH
JIMHEVHBIX MAaTHUTHBIX aHOMAJIMII ¥ IIOTHOTO Tpag€HTa MarHuTHOTO IIO/IA — y‘IaCT-
KI paspylieHus («pacmaga») CTPYKTYpbl MarHuTHoro nosns [6]. Ilpegmonaraercs, 4to
YYaCTKM «paclafia» CTPYKTYPbl MAaTHUTHOTO IIOJIS CBSI3aHBI C PaspylIEHUEM B pe3yiib-
TaTe IMAPOTEPMATbHO-METACOMATUYECKOTO IIPeoOpasoBaHusA 0CafOIHO-MeTaMopdo-
TeHHOTO MarHeTuTa (KOPAVHCKAsi ¥ TOPOMIOKCKask CBUTHI) U NUPpPOTHHA (yHeperickasi,
amafibMHCKast CBUTHI U fIp.).

B mone cypl TsKecTy (JIOKaNIbHASA COCTABIIAONIAS IPU paiyce OCpefieHeHNs 4 KM)
Ha BOCTOYHOM (hr1aHTe MIOIa/fy, Ha KOHTaKTe CBUT a/laf{bMHCKOI 1 KaPTOUKM OOBe-
HEHHBIX C BBILIe/IeXKallell IOTOCKYICKOI CBUTON YCTaHOBJIEH IIyOOKMIT IMHEHBIN MI-
HUMYM (10 1 MIai), KOTOPBII YeTKO MPOCIeKNBALTCS OT IIPOduIA K IPOdUIII0 ¥ XOPO-
110 TPOsIB/IEH Ha KapTe M3OMHMUII JIOKaJIbHOI COCTaBisiolieil. MUHUMyM obpamsiet
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CUHK/IMHA/b, ALPO KOTOPON CI0XXEHO OTHOCHUTEIbHO IUIOTHBIMM IMOPOJAMM HIYHTap-
ckoit cButbl. OTpuiaTenbHass aHOMaINA 00yC/IOB/IeHa Ha/IMYyieM HU3KOIUIOTHBIX OPO
B KPOBJI€ TIOTOPIOVICKONM CBUTBI MM B IIOJIOIIBE aaIbMHCKON CBUTBI. MUHMMYyMY OT-
BEYAIOT HM3KOIIOTHBIE TOPOABI (2.55-2.6 T/CM?), pefcTaB/IeHHble KBAPLIEBBIMY TeCya-
HMKaMM, KBapLUTaMy, a TAKXXe M3BECTKOBVCTO-TIMHUCTBIMU claHuamu. Huskas miot-
HOCTb IIOPOJ, ITO3BOJIAET NPEAIIOoNaraTh, YTO JAHHBII CTpaTUrpaduieckniti ypopeHb 00-
JIaJlaeT MOBBIIIEHHON MOPUCTOCTDIO I COOTBETCTBEHHO IOBBIIIEHHOV ITPOHMUIIAEMOCTDIO.

JeKTpopasBeKa METO/IOM BbI3BaHHOI MO/IAPU3aLIMI IO3BO/INIA BBILENNUTD yUacT-
KJI HaJIO>KEHHOI! Cy/nbuusanyy. AHOMaINy NOJIpU3yeMOCT HaJl 30HaAMIU CYIbQUIN-
3aIUM VIMEIOT YMEPEHHYI0 MHTeHCUBHOCTD (OT 2 70 4%) M TATOTEIOT K y4acTKaM pac-
ClaHLleBaHMA 1 ApOOJIeHNA B 30He BIMAHMA VIMMOMHCKOTO pasioma.

CyllecTBeHHO KapOOHAaTHOTO COCTaBa HOPOABI OOBENVHEHHBIX CBUT aajbJH-
CKOJI ¥ KapTOYKJ) 3aKOHOMEPHO BBIJIEJIIIOTCA B IIOJI€ €CTECTBEHHON PafMOaKTVBHOCTH
(M3]I — MOLIHOCTD 9KCIIO3MLIMOHHOI 03Bl TAMMa-U3/Ty4eH)s) HU3KIMY 3HAYeHUAMU
ot 0.5 7o 1.5 MKP/u.

B nenoM aHanms MaHHBIX a3pOraMMAaCIEKTPOMETPUYECKON ChEMKM ITOKa3asl, 4TO
mna Cpenne-VmmMOMHCKOM TUIOMAAM XapaKTepHA MOBBIIIEHHAs MPOCTPaHCTBEHHAA
U3MEHYMBOCTD (9HTPOMMA) Haf(POHOBLIX KOMIIOHEHT ypaHa, TOPMs ¥ Ka/us, 4TO CKO-
pee BCEro CBA3aHO C YCIOXKHEHMEM CKIaJ49aTo-TEKTOHMYECKON CTPYKTYPhI B IIpefiefiax
MmnmMOmHCKOTo pasnoma.

Ha BTOopoM aTare moncKoBbIX paboT B IIpefie/iax MepCIeKTVBHBIX MOMCKOBBIX yJ4acT-
KOB OCYILIeCTB/IANNCD IUIOLafIHble MUTOXMMMYecKye rmoyucku 1no BOP, npoxopka myHMil
Korryuteyi rmy6uHoit 0.8—1 M, re01oro-1ouckoBbie MapIipy sl Maciraba 1:10 000. JInrto-
xummyeckye moucku no BOP Bemich 1o HectanpaprHoit cetn 200x20 M, ry61Ha OIpo-
6oBanus — 0.3-0.4 m. IIpoxonxa nuHuit Koryues rmy6unoit 0.8-1.0 M ocyIiecTBIsIACh
II0 HVDKHUM 00pTaM CKJIOHOB C MHTepBasoM 20-40 M ¢ I[e/IbI0 IIIMXOBOTO U JINTOXUMMI-
yeckoro 1mo BOP onpo6oBaHys HMKHETO HaJJKOPEHHOTO MH(POPMATUBHOTO CJIOS 9JTIO-
BIA/IbHO-/Ie/IIOBMAIbHBIX OT/IOKeHMIL. KpoMe Toro, mpousBOAMIOCh CKOJIKOBOE OIpPO-
6oBaHNe I'MAPOTEpMaTbHO-M3MEHEHHBIX IIOPOJ C KBAapIeBOIl >KIIbHO-IIPOKMIKOBOIL,
JKe/le30-MarHe31MaabHO-KapOOHATHOI U CY/Ib(PUAHOI BKPAIJIEHHOV MUHepaan3aIyent.
Ieonoro-nouckoBble MapIIPyThl IPOBOVIINCE C II€/IbI0 M3Yy4eHUs ITUAPOTEpPMaTbHO-Me-
TaCOMATMYECKUX IIPOLIECCOB, BBIACHEHUA NPUPOJDI MMOTEHINATIBHO PYLOKOHTPOIUPY-
IOIIVX U PYHOTOKAIM3YIOIX 37IeMEeHTOB KOCMOJiemnpUpOBaHNs, BbIABIEHNA 1 IIPO-
CIIeXKMBAHMA IOTEHIMAIbHO 30/I0TOHOCHBIX MMHEPA/IN30BaHHBIX 30H. IToncknu BTOpOTro
9Tala NO3BOMMIN BBIABUTH MOTEHIMAIBHO 30/I0TOHOCHBIE MUHEpANIN30BAHHbIE 30HBI
B IIpefie/laX HeCKOIbKYX y4acTKoB [11].

Ha TpeTbeM sTare MOKUCKOB C 1Ie/1bI0 TOKANM3aliy 30I0TOHOCHBIX MUHEPAIN30BaH-
HBIX 30H BBIIO/IHAIACH IIPOXOZIKA JIVMHMIT ITYPOB 0 KOPEHHBIX IIOPOJ C MHTEPBAIOM
10-20 M 1 6y/IbJ03€PHBIX PaCYNCTOK IIy61HOI 1 M. OCyIIecTBIANIOCh IINX0BOE U JIN-
toxumndeckoe 1o BOP ompo6oBanue HIDKHEr0 MHGOPMATUBHOTO C/I0sI 3/IFOBUAIBHO-
IeIOBUA/IBHBIX OT/IOXKEHMII B 3a60e mypdos Ha rryouHe 1.0-1.4 M, a TakKe 60po3/I0-
BO€ OIIpOOOBaHNe KOPEHHBIX TOPOJ B o1oTHe 11yp¢dos. ITo pedynbraTam ompoboBaHus
ObUIM BBIZIeTIeHBI Hanbolee MIHepaIN30BaHHbIe YUYaCTKY C COIep)KaHueM 30/10Ta bonee
0.1 r/t B ITO u BOP s Bckpsiiy 6ynbro3epHbIMu pacuncTkamu. [Toyckn aToro sramna
MO3BO/IVM/IN TIOKA/IM30BaTh CEPUIO 30I0TOHOCHBIX MMHEPAIM30BaHHBIX 30H B IOr0-BOC-
TOYHOJ YacTV IePCIEeKTUBHOM IIomany — pyponposasnenne 0xHoe.
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Puc.2. KapTa pe3ynbTaToB JTUTOXMMUIECKOTO OMPOOOBAHMSA II0 BTOPUYHBIM OpPEOTaM PacCesHMs.
Yer. 06. cM. puc. 3

Ba)kKHBIM TIpeNCTaBIATCA TOT (aKT, YTO Pe3y/IbTaThl IUTOXUMMIYecKoro mo BOP
onpo6OBaHUs HIDKHETO HAIKOPEHHOTO MH()OPMATHBHOTO CIOSI SMIOBUATBHO-IEMTIOB-
aJIbHBIX OT/IOXKEHUII CYIIeCTBEHHO OT/INYAIOTCS OT JAHHBIX CTaH/JAPTHOTO OIIPOOOBAHNSA
Ha rny6MHe 0.3-0.4 M, BBIAB/ISISA HAaMOOJIee BBICOKIE aHOMATbHbIE KOHI[EHTPAIINI 30/10Ta
B BOP (puc.2). IlocnenHue ycTaHOBIEHBI MMEHHO IIO Pe3y/IbTaTaM JIUTOXUMIYECKOTO
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onpo6osanus mo BOP Ha KOHTaKTe ¢ KOPeHHBIMY ITOPOfIaMI TOPHBIX BEIPAaOOTOK. AHO-
Manuu 30710Ta B BOP mpakTudeckn coBIajlaloT C MOBBINIEHHBIMU COflEPKaHMAMU Me-
taua B I1O. ITony4yeHHble faHHbIE IIOKA3a/IN, YTO METOAMKA TUTOXVMMUYECKOTO OIP06o-
BaHyA 110 BOP HivkHero MHGOPMATMBHOTO C/I0s 9/MI0BMA/IbHO-EMI0OBAATbHBIX OT/IOXKe-
HUII TI03BOJIAAET C BLICOKOI CTETIeHbI0 TOYHOCTH OIPEe/INTD IT0/I0XKeHe 307I0TOHOCHBIX
MIHEPaIM30BaHHBIX 30H U IIOTEHIIMATbHO PYAHBIX 30H B X Ipefiesiax.

YeTBepThli, 3aBepIIAIOMINII TAIl MOMCKOB — KOMIUIEKC TOPHO-OYPOBBIX paboT.
Hamn6omnee nepcrexTBHbIe MUHEPaIM30BaHHbIE YYaCTKI B IIpefielaX 30JI0TOHOCHBIX 30H
OBUIM BCKPBITHI TPaHIIEAMI IO KOPeHHBIX Topof. ITo pesymbraram 60po3[0BOro OIpo-
00BaHNA IOJIOTHA TPAHIIEN BBIABICHBI MHTEPBaIbl Hanbojiee BBICOKUX COMepPXKaHMI
3onora (6omee 0.3 r/1 B I10). Ilocmennue ObIIN «IIOfCEYEHBI» HECKOTIBKIMY OYPOBBIMM
CKBaXVHaMI. B pesynbraTe oOHapy>keHa cepys HOTEHIMAIBHO PYAHBIX 30H. VIccmenoa-
HMA OpefycMaTpuBaIl BeCbMa He3HAYMTeIbHbI 00beM OypeHs, B 9TOil CBA3U Tpeby-
€TCsl IOCTAHOBKA JOIIOTHUTE/IbHBIX OVCKOBBIX PabOT C I[e/IbI0 I0KAIN3AIVI IPOMBIII-
JIEHHBIX 30/I0TOPYHBIX 30H B IIpefieNiax pygonposasnenus I0xHoe.

B 3axmoueHne K MeTOIMYECKOI YacTy CIefyeT OTMETUTD, YTO HOBBIM 1 Haumboree
3¢ deKTUBHBIM HaIIpaB/IeHVeM VCIIONb30BAHHON METOAVIKI ABJIAETCA TUTOXMMIIECKOe
o BOP onpo6oBanne HIDKHero MHGOPMATUBHOTO CJIOS S/TIOBMA/IbHO-/Ie/TI0OBIATbHBIX
OT/IOKEHNI, KOTOPO€E JIaeT BO3MOXKHOCTh MAaKCHMMa/IbHO TOYHO JIOKaIM30BaTh 30/I0TO-
HOCHBbIe MIHepa/I130BaHHbIe 30HBI, HEITOCPEACTBEHHO ONpPENeNINTh YIaCTKM A/ MOCIe-
IYIOLIMX TOPHO-6YPOBBIX pabOT 11, COOTBETCTBEHHO, MUHMMNU3NPOBATh 3aTPAThl Ha Te0-
JIOTOpa3BefjOuHbIe PAOOTHL.

Teonornuyeckoe CTpo€eHnue

PynokoHTponupyromas 30Ha CK/IayaTo-pasphIBHBIX fleopManmit (pacciaHiieBa-
HIA) pyponposrenns I0O)Hoe MoKam30BaHa B y3/ie lepecede Nl pa3pbIBHBIX HapyIle-
Huit CC3 HanpaBjieHs1, COHAIpaB/IeHHOTo VIMMMOMHCKOI CHCTeMe Pa3/ioMOB, CEKYIIN-
MM IIOCTPYAHBIMU pa3pbiBaMu cyoimmporHoii BCB oprentnpoBkn. 3oHa pacciaHieBa-
HIISI OCTIOXKHEHA MEJIKOV CK/IQI4aTOCTBI0 BBICOKVX MOPSIKOB, (h/IeKCYpPHBIMU Iepern6a-
mu. Kax y>ke 0TMe4asnioch BhIllIe, Ha Y9aCTKe UCCIeI0BaHNA PYLONPOsAB/IEHE IPUYPOYEHO
K BOCTOYHOMY KpPbIITy prHHOI‘/'I AHTUKIVHATbHOMI CKJIalKN ¥, B LI€JIOM, IIPpE€ACTaBIAET
co6oit MmoHOKMHanb BCB mapenus. Ilafenne BMematommux mopoy, B CpeflHEM COCTaB-
nstet 35-40°. B HEKOTOPBIX yuacTKax majieHne Bappupyet ot 20 10 60°, 4T0 06yCc/I0B/IEHO
OC/IO)KHEHMEM CKIaJloK BBICOKMX MOpAAKOB (puc.3). Bmemrarone moponbl mpencTas-
JICHDBI (OT AJPEBHUX K MOHO[[IJIM): AJIEBPUTO-TTIMHUCTBIMU CIaHIIaMI C IIPOCIOAMU KBap-
LUTOBMIHBIX IIECYAHMKOB M KBAPLIUTOB IOTOPIOICKON CBUTBHI, M3BECTHAKAMHU, MpaMo-
PU30BaHHBIMY M3BECTHAKAMM C IIPOCTIOAMU YITIEPOACOAEP KAIINX U3BECTKOBUCTO-ITIN-
HICTBIX CIaHIIeB OObeVHEHHBIX CBUT a/IafIbMHCKON M KapTOYKYU CYXOIUTCKON Cepumu,
" TIMHUCTBIMU CHIaHIAMN HOTOCKYf/]CKOﬁI CBUTBI TyHI‘yCI/IKCKOf/l cepun. Hp]/ICYTCTBI/Ie
yInepoancToro Bemectsa (YB) ycTaHOB/IEHO 1O JaHHBIM MMKPOCKOIMYECKUX UCCIeNO0-
BaHMII B OT/IOXKEHVSIX OCHOBHOJ PyZOBMeIIAIOLIel TN — TePPUTeHHO-KapOOHATHBIX
OT/IOKEHMAX HIDKHEI ITauKy 0ObelMHEHHbIX KAPTOUKY U a/Ia[ibIIHCKOI CBUT, a TOYHee
B ITPOC/IOAX U3BECTKOBUCTO-TTIMHUCTDBIX C/TAHLEB KBAapL-KaJIbIIUT-CEPULNTOBOIO COCTA-
Ba. Copepxanue YB B mopoyie He3HaUNTeNbHO 1 COCTABIAET He 6omee 0.5%.
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Puc. 3. Teonorndeckas cxema pygnonpossnenus IO>xHoe u reonorndecknit paspes no ayaun I-1I:

1-5 — crpartuduIpoBaHHble 00pa3oBaHMsA: 1 — YeTBEPTUYHbIC OTIOXKEHNU; 2—3 — TYHTYCUKCKas Cepys:
TIOTOCKYJICKasA CBUTA: 2 — BEPXHAA TOJICBIUTA: CTTAHIIBI IIMHICTHIE XTIOPUTOMIHbIE C MIPOCTOAMM M3BECTHAKOB,
3 — HWXKHAA IIOACBUTA: ITIMHUCTDIE CIAHILIbI TEMHO-CEPDBIE C TOPM3OHTAMI CBET/IO-CEPDIX N3BECTHAKOB; 4-5 —
CYXOIIUTCKAsA cepus: 4 — CBUTHI KaPTOUKM ¥ alajbMHCKasA 0ObeIMHEHHbIEe: M3BECTHAKY, MPaMOPU30BaHHbIE
M3BECTHAKM, M3BECTKOBUCTbIE [NOJIOMUTBI C MNPOCIOAMM YITIEPOACOAEPIKAIIMX WM3BECTKOBMCTO-IIMHMCTDIX
CTaHIeB, 5 — MOTOPIONCKas CBUTA: aIeBPUTO-IMMHIICThIE CTAHIIBI PUTMITIHO-CTIOUCTbIE, XTOPUT-CEPUIUTOBbIE

clmaHnpl; 6-11 — muTonormyeckue o6o3HaveHMs (Ha paspese): 6 — M3BECTHAKM, / — MPaMOPU3OBAHHBIE
U3BECTHAKN, 8 — W3BECTHAKM C IIPOCIOAMN JOMOMHUTOB, M3BECTKOBUCTBIE JOMOMUTBI, 9 — IIPOCION
Yraepopconepxalmmnx M3BECTKOBUCTO-ITIMHUCTDIX C/IAHLIEB, 10 — AJIEBPUTO-IIMHUCTDBIE C/IAHLIBI PUTMMUYHO-
crouctble, 11 — MPOCION KBAPLUUTOBMEHBIX IECYAHMKOB ¥ KBAPLMUTOB; 12 — TeONIOrMYecKMe TPAHMUIIBL:

a) yCTaHOBJIEHHBIE, 0) IIpefoaraeMble; 13 — paspbIBHbIC HAPYIIEHN: ) YCTaHOB/ICHHDIE, 0) IpeIoIaraeMble;
14 — pymOKOHTpONUpYIOIaA 30Ha pacclaHIeBaHuA (Ha IiaHe); 15-16 — 307I0TOHOCHbBIE MUHepPaII30BaHHbIE
30HBL: 15 — yCTaHOB/IEHHble, 16 — mpejnonaraeMple; 17 — MNOTEHIMANbHO PyAHbIE 30HbBL; 18 — TOYKM
JIMTOXMMIYECKOTO OMPOOOBAHNS II0 BTOPUYHBIM OpeoiaM paccestHus; 19-23 — ropHble BbpaboTKi: 19 —
xomyiy ray6unoit 0.8-1.0 M, 20 — muany mrypdos: a) Ha I1aHe, 6) Ha paspese, 21 — 6y/Ibj03epPHbIe PACUNCTKI
rry6uHoit 1 M, 22 — Gy/b/03epHble TPaHILeH, IIPOiifieHHbIE JO KOPEHHBIX MIOPOJ;: a) Ha IIaHe, 6) Ha paspese,
23 — cKBa)XXMHBI KOIOHKOBOTO OYpeHIs: a) Ha II/IaHe, 6) Ha paspese

BeisiBleHHBIe MMHepanM30BaHHbIE 30HBI JIOKAIM3YIOTCS B IPUIIORHSATOM OJIOKe,
KOTOPBII OTPaHNYEH C CeBepo-3alaja ¥ I0r0-BOCTOKA JIBYMs CXOAALIMMICA B36pOco-
CHABUTaMI CEeBEPO-BOCTOYHOIO HAIPAB/IEHN. AMIUINTY/A TIEPEMELeHNs [0 pasioMaM
cocrasisieT 6omee 100 M.

[Tomanp pyfoONpOsIBIEHNs AB/IsAeTCs aMarMatndHoi. OfHAaKo ee pacIonoXXeHe
B 15 KM BOCTOYHee 30HbI BbIXOJOB Ha HHCBHYIO IIOBEPXHOCTDb I'PAaHUTONIOB TaTapCKO-
ASIXTMHCKOTO MHTPY3uBHOTro KoMiutekca (HipkHe-UnpuMOMHCKMIT MacCUB) HpefIona-
raeT «BJMAHME» B TOW WIM MHOW CTENEeHU U HpOCTpaHCTBeHHyIO CBA3b I'PAaHUTONIOB
¢ popMupoBaHMEM 30/I0TOPYLHON MIUHEPATU3ALINN PYOIPOSIBIEHISI.

PynonposiBnenre FO>kHOe paclionoXXeHO B 30He PasBUTHSA HU3KOTEMIIEPATYPHBIX
MeTaMopduuecKnx 00pa3oBaHUII — CEPULINT-XTIOPUTOBON cybdaunm 3emeHoCIanIe-
BOII (paluy pernoHanbHOrO MeTaMopdusMa. ITO MOXKET SAB/IATHCS KOCBEHHBIM 0O/1aro-
HOPUATHBIM (GAKTOPOM, CBU/IETENbCTBYIOLINM O HPOSIB/IEHUN PETPECCUBHON CTAUN Me-
tTamopdusmMa — uadTopesa XJTOPUT-CEPULIUTOBOTO YpoBHs. [T0o JaHHBIM psifja aBTOPOB,
B IIpOIlecce perpeccuBHOro AnadTopesa B IpefieNlax paHee 00pa30BaHHBIX 30JI0TOHOC-
HBIX 30H IPOMCXOMUT uX oboraienne [12-14].

[upporepmManpHO-MeTacCOMaTUYeCK/e IPeoOpPasoBaHMsl IIMPOKO MPOSIBISIOTCS
B IIpefiefIaX BCell PyOKOHTPO/IMPYIOLeil 30HBI pacciaHIleBaHys pyfonposisienns Ox-
Hoe. OHM TIpeficTaB/IeHbl, IJTABHBIM 00Pa3oM, IIOLAfHOI (IIPOXKUIKOBO)-BKPAIIEHHOI!
cynpdupusanyeit (IpeyMyIecTBEHHO, IMPUTH3ALIMelT) U >Kelle30-MarHe3uaabHoI Kap-
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6onarusanuent (OypournaTnusanueit). Byporunarusanym nogBep>KeHsl Bce CTpaTnuIm-
poBaHHBbIe 00pPa30BaHMs B IIPeJie/aX 30HBI PACCIAHI|EBAHNS, B 0COOEHHOCTH, PyLOBMe-
I[AKoIast TEPPUTEHHO-KapOOHATHAS TOMIIA CBUT a/Ia[bMHCKOI 1 KapTouku. Kpowme toro,
MHTEHCUBHO IPOsIBIIEHA CEPULIUTU3ALNS, MYCKOBUTHU3ALMS, 4 TAK)Ke HEPaBHOMEPHOE
OKBapIleBaHIe.

Bypormmnarusaius sBaseTcss MHOTOCTaAMITHBIM IIporjeccoM. Haubomee panuss 6y-
pormarnsanys 0603HadeHa TIOMAHBIMI U3MEHEHNSIMI B BUJIe TOHKOI HepaBHOMep-
HOJI BKPAIJIEHHOCTH, @ TAK>Ke TOHKMX CEKYIIMX U COTTIACHBIX MPOXKMUKOB (puc. 4). B mpe-
Jie/lax 30/I0TOHOCHBIX MVHEpPA/TN30BaHHBIX 30H, KaK IPABIIO, OTMEYaeTCsl yBeIMYeHe
cofep>KaHusl BKPAIIeHHOCTH Oyporo IImara, peie BCero aHKepUTa, BO BMEIAIOIINX
nopogpax, gocturamouero 50 06. %. IIpuyeM npuUCyTCTByeT KaK BKPAIUICHHOCTb TOHKO-
ro 6yporo mmnara (go 0.5 mm) (mo 40-45 06. %), Tak 1 KpyIIHble OKPYI/Ible BbIIE/ICHNS
pasmepoM 6omee 1-2 MM (o 10-15 06. %), BO3MOXKHO, MeTaMOpP(OTeHHOI IIPUPOJBL.
B 30Hax pa3BUTHA KBaplLEBOU >KWJIbHO-NPOKIMIKOBOI MMUHepanusanyuy OypoILIIaTu-
3aI[isl TaK)Ke MPOSBIEHA OCTATOYHO MHTEHCUBHO, B BUJIE CAMOCTOSITENbHBIX TOHKUX
(<0.5 MM) CeKyIuX ¥ MaJIOMOLIHBIX (<1 MM) IOCTIOMHBIX IPOXXWIKOB, TNH30BUIHBIX
BKJIIOYEHUI, & TAK)KE BKPATUIEHHOCTY BO BMEIIAOIIIX ITOPOJIAX, M COBMECTHO C KBapile-
BBIMI )XIIbHO-TIPOXKMTKOBBIMY OOPa30BAHMSIMY, B OCHOBHOM, CIarast X 3a/1b0aH/[OBble
vacTy. B Macce KBapIieBbIX KNI/ 4aCTO OTMEYAIOTCS PEIMKTBI KPUCTA/UIOB KPYITHOKPH-
CTa/UINYeCKOro 6yporo Imara — CUfIepuUTa.

n.
_@tr

Puc. 4. ®opmbl BbIfie/IeHNI1 OYpOro IImaTa:

a — mopupobaacTel OKMcIeHHOro 6yporo mmara (rmceBfoMopd O3Bl TeTUTA 10 AHKEPUTY);
6 — BblLIeNI0YeHHbIe TOPUPOOIacThI GypOro IImara B KBapli-CepULINTOBBIX CIAHI[AX; 8-2 — KBapIl-
CepPUIIUTOBbIE CIIAHI[BI C TOpdIpobIacTaMn OKMcIeHHOro Gyporo mmmara. Ank — ankepurt, Q-Ser —
KBapl{-CepULIUTOBbIII arperar
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Puc. 5. ®opmpl BbIfieneHNiT BKPAIJIEHHOCTY IMPUTA:

a — ¢opMbl BbIIeNICHNI KPUCTAIOB TUPKUTA; 6 — CYyOMUKPOCKONMYECKOe BBIfje/ieHNe
30710Ta B KPUCTAIIe TIMPUTA; 6-2 — KBaPI-Ka/IbIUT-CEPUIINTOBbIE CTAHIBI C KPUCTA/LIAMMU TTMPUTA
C «BeHYMKaMM» KBaplja crebenpyaTort CTpyKTyphl. Py — muput, Q — kxBapi, Au — 3o0moto, Q-Ser-
Calc — KBapII-CcepUIUT-KaIbIUTOBBIN arperar

OxoopyHble OKBaplieBaHUe M KBapLieBO-XXMIbHO-IPOXKIIKOBbIE 00pa3soBaHMs
MpOSsIBJIeHbl BecbMa HepaBHOMepHO. OKBaplieBaHMe C PasHOIl CTENeHbI0 MHTEHCUBHO-
CTU pa3BUTO HpeI/IMYH_[eCTBeHHO BIO/Ib KBApLEBDIX JXMJI U IIPOXMIKOB Ha pacCTOAHNE
IO IEPBBIX METPOB, PeXKe O IEPBBIX JECATKOB METPOB. YCTAHOB/IEHDI Y€ThIPE OCHOBHbIE
reHepaLuy KBapLeBOJ >XVJIPHO-IIPOXKMIKOBOJ MUHepanmuaalnuu: 1) IpeuMyLiecTBeH-
HO MollHble (0T 2-3 MM 70 5-10 M) IPOXXM/IKM U >KIIBL ceKytero (45-50°) cetoro,
B OCHOBHOM, MOJIOYHO-0€/I0T0 KBaplia; 2) TOHKIE, O HUTEBUIHBIX pa3HOHAIIpaB/ICHHBIE,
YacTo B3aMMOIlepeceKalolecs MPOXWIKY (B OCHOBHOM, MeHee 2 MM) CBET/IO-CepOro,
Ceporo, MOyIPO3PaYHOro KBaplia, YacTo ¢ OYPbIM IIIATOM, CEKYIIEro Kak BMelIalolye
HOPOJBL, TaK ¥ KBapIieBble >KU/IbI U1 IIPOXKIIKY epPBOIi TeHepaLuy; 3) pefKie IpOoXKIIKI
XPYCTaleBUJHOTO KBaplia MOIHOCTBIO 1-5 MM; 4) Hanboree MO3He IPOXKVIIKM KBapli-
KJIBLIUTOBOTO COCTaBa MOITHOCTDIO 10 1-2 cM. JKuibl ¥ NpOXXM/IKY TIepBOIl TeHepalun
Hauboree VHTEHCUBHO IIPOSIB/ICHBI B TEPPUTEHHOI TOJIIIE IIOTOPIOVICKON CBUTHI, @ TOY-
HE€ — B rOpM3OHTaX KBApUMTOBMIHDIX II€ECYAHNKOB /I KBaplJMITOB. H(I/I}IbHO-HpO)KI/UIKO-
Bble 00pasoBaHus BTOPOIL, TPETbel U YeTBEPTOIT TeHepaLuil pacCIpOCTPAHEHbl B OCHOB-
HOM B MMHEPA/IN30OBAHHbBIX 30HAX. HpOI[yKTI/IBHbIMI/I, HO-BI/I,T_[I/IMOMY, ABJIAKOTCA BTOpaA
UL TPEThs T€HEPALIVIIL

Cy}lb(bmmsauMH — opuH u3 Hanbojee MHTEHCUBHO IIPOAB/JIEHHBIX IPOLIECCOB
B IIpefienax 30HbI paccinaneBanns. CyabpuaHas MIUHepaausays pa3BuTa B OCHOBHOM
B BUJE pa3Hopa3MepH017[ BKpaIUVIEHHOCTYM NVPUTaA HpeMMymeCTBCHHO BO BMEIIAIOIINX
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nopogax (puc.5). Beifiensrotcst 1Be OCHOBHBIX PasHOBUAHOCTU (cTammm 0O6pa3oBaHMs)
BKPAIUICHHOTO Iuputa: 1) KpymnHble, pasMepoM 6omee 2-3 MM (mocturaoT 1.5-2 cm)
KPUCTA/UIBI KyOMYEeCKOro IMPUTA, BEPOSTHO, AMATeHeTNYeCKOl IMPUPOAbL; 2) TOHKAs
Ha/IO)KeHHasi HepaBHOMepHasi BKPAIVIEHHOCTh MMPUTa pasMepoM oT <0.5 MM 0 1 MM
KyOM4ecKoil ¥ OC/IOKHEHHBIX (opM (KYOOKTasAphI, OKTASLPhl, HEHTATOHIOEKAIAPHI).
ToHKasi BKpamjieHHOCTb B OCHOBHOM OTMeYaeTcsl B KBaplieBO-)KIIbHO-IIPOXKMIKOBOM
IPOCTPAHCTBE, IIPOCIEKIMBACTCS HA PACCTOSIHME OOBIYHO JI0 3-5 CM OT >KIJT ¥ IIPOXKIII-
KOB. ITo JTaHHBIM MUKPOCKOIIMYEeCKUX UCCIIeTOBAHNIT, BKPAITIEHHOCTD MMPUTA COEPIKNUT
TOHKOIVCIIEPCHOE 30/I0TO, KOTOpPOEe OOHAPY>KMBAETCS B IIMPUTE BCEX KPUCTAJUINIECKIX
($bopM IIPOAYKTUBHOI HAJIOKEHHOI CTAIUIL.

[Tpomecchl cepuIMTU3aLY MHTEHCYBHO Pa3BUTHI B IIpefie/iax BCell 30HbI PacC/IaH-
IleBaHMsA, B OCHOBHOM B acCOLMALMM C 30HAMU KBapl-OypOLINATOBBIX >KIIbHO-IIPO-
JKVJIKOBBIX 00pa3oBaHmii, popMupysi opeossl 1o ux rnepudepun.

CpenHe-KpyIHOKpUCTa/UIN4IeCcK/e 06pa3oBaHNs MYCKOBUTA PAaCIPOCTPAHEHBI IIpe-
MIMYIIECTBEHHO B 3a/1b0AHIOBBIX YaCTIX KBaPI[-0yPOIIITATOBBIX KNI

MI/IHCPaHOI‘O-I‘eOXI/IMI/I‘ICCKI/Ie 0COOEHHOCTH

ITo pesymbTaTaM IJIOIJAHOTO ONpPOOOBAaHMA YCTAHOB/IEHO, YTO Hamboree KOH-
TpacTHbIe OpPEeOIbl 30/10TA JIOKa/IN30BaAHbI B IIeHTPa/lbHOM M BOCTOYHON YacTAX PyHo-
nposineHys (cM. puc.2). Opeosnsl 30/10Ta 06pasyoT IPAKTUIECKY CIUIOIIHOE aHOMAJIb-
Hoe reoxyumuyeckoe none (ATXII) pasmepoM okomo 1.5%2.2 KM, B IIpefiesiax KOTOPOTo
JIOKanuayeTcst 067acTh MakcuManbHO BbICOKUX (0.1-0.8 1/T) copep>kaHumii 30/10Ta, IIN-
punoit 1o 300 M. ATXII 30710Ta COMPOBOXKAAETCSA OpeOIaMy MapraHIia, Py 3TOM IO/
MaKCMMaJ/IbHO BBICOKMX ero copiep>kanmit (0.5-2%) MpaKTH4eCcKy COBIIAZIAIOT C MOIAMU
BBICOKOQHOMA/IbHBIX cofiepykanuii 3omora. ITo nepudepun AIXII 30710Ta ycTaHOBIEHBI
aHOMaJIbHble MO/ cepebpa 1 umHKa. [To ganusiM ICP-MS, anomanbHOe 107Ie 30710Ta CO-
MPOBOXK/IAeTCS TMOBbIIIEHHBIMI coiepxkaumsimu B BOP As, W, Sb, Cu, Co u fip. (puc. 6).

B mmxoBBIX Opeonax pyfonposBieHne GUKCUpyeTcs JOCTaTOYHO YeTKO U 06pasy-
eT mpoKuii (6oee 1 KM) Opeos1 CO CpeIHNMM COfiep>KaHMsAMU OKOTIO 8—10 3HAKOB 30710-
Ta Ha IIVINXOBYIO ITpo0y. B mpepenax aToro opeosna BbIfje/AeTCA HECKOIBKO OPEO/IOB Hall-
0o/ee BBICOKMX KOHIIEHTPALMII 30/I0Td, IPOCTPAHCTBEHHO OTBEYAIOLINX ITOTOXKEHIIO
30JI0TOHOCHBIX MIHEpa/IN30BaHHbIX — OT 10 10 19 3HAKOB 30/10Ta Ha IIUINXOBYIO IPOOY.
JJoCcTaToYyHO HM3KME KOHIEHTPALNU 30710Ta OOBSACHSIIOTCS TOHKOIVCIIEPCHOIT, /IO TIBIIe-
BUJHOI, Pa3MePHOCTBIO 30/I0TUH, KOTOPbIE, IIO BCEJl BEPOATHOCTY, B OCHOBHOI Macce
«yXOJSAT» IPY IPOMBIBKE UIIMXOBBIX MP06. OTMeUeHO, YTO HIIMXOBOE 30/I0TO ITOSIBIIA-
eTCsl B LIVIMXOBBIX IP06ax, 060ralleHHbIX OKMCIeHHBIM IpuToM. [IpudeM Kpucramm-
Jeckye pOpMbI IMPKUTA Pa3HOOOPA3HBI: IEHTATOH/O/eKas/IPbl, KyOOOKTas/[Phl, a TAKXKe
KPUCTA/IIbI Ky61rdeckoit ¢popmsr [11].

OcHOBHaA YacTb CAMOPOJIHOTO 30/I0Ta, BCTPEYEHHOTO B IIIMXOBHIX MP0o6ax, He Ipe-
Bpimaer 0.15 MM 1 COOTBETCTBYET MEJIKOMY U cpefiHeMy kinaccaM. Ha kpymHoe (6omee
0.5 mM) npuxonutcst He 60o1ee 10% Bcero BBISIBIEHHOTO CaMOPOHOTO 30710Ta. OTMeva-
€TCs1 HeOKAaTaHHbBIN ¥ Ma/lIOOKaTaHHbBIN BUJ, 3HAKOB 30/10Ta. KpucTanibl 1 CpoCTKHU HO-
CTAaTOYHO XOPOIIO COXPAHAIOT I'PaHM, MHTEPCTUIIMAIbHbIE U IleMEeHTAIVIOHHbIE POPMBI
COXPaHAIOT YITIOBAaTOCTb BblfieNieHnit. CaMOpPOfIHOE 30/I0TO IIPeJCTaBIeHO HECKONbKIMMU
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Mopdonornueckumu popmami: 1) IeMeHTALMOHHOE 30/I0TO — Hanbosee pacpocTpa-
HeHHasA (opMa, BCTpedaeTcs B CPOCTKAX C XPYCTa/IeBUIHBIM KBapIieM, Ke/le30-MarHe3n-
aMbHBIM KapOOHATOM; 2) MHTEPCTUI[MAIBHOE 30710TO — PEIKO BCTpevaromiasics Gpopma;
3) TpelMHHOe 30710TO — pacHpOCTpaHeHHas popMa, BCTpedarolasAcsa B 30HaX OKBap-
1ieBaHMsI ¢ OOJIBIINM KOIMYECTBOM IIPOXKIIKOB MOJIOUHO-6ertoro kBapia. Bcrpeyaorces
MOHOKPUCTAJIIBI 30/I0TA, @ TAK)XKe CPOCTKY KPUCTAJIVIOB WJIN L[eTI0YeYHble (POPMBIL.

Kpucrannel mupuTa npefcTaBaeHbl pasInaHbIMI KpucTannorpadudecknmu popma-
M, Cpefiyl KOTOPBIX Hanuboee pacpocTpaHeHbl Kybmdeckue Kpuctamnl (1o 90 06. %).
OcnoxxHeHHbIe GOPMBI IMPHUTA TAK)KE BeCbMa PaCIPOCTPAHEHBI, YACTO COCTABIIAIOT [0
20 % o6bema MIMXOBBIX IP06. Cpeny 0C/IOKHEHHBIX GOPM IPe0bIafaloT KyOOKTas/Ipbl;
OKTaspyryecKkye GOopMbI MUPUTA JOCTATOYHO PEKM M COCTAB/IAIOT TIePBbIe IPOIEHTHL.
[Tentaronpofexasgprudeckie GoOpMbl IMPUTA — PACIPOCTPaHeHHass GOpMa BbIfIeTIeHI,
HO COCTaBJIsAeT He 6oree 5% HaBeCKH, OJTHAKO B OT/EIbHBIX IP0Oax B Ipefie/iax MIHepa-
JIN30BAHHBIX 30H MOXKeT HocTurarh 30 %. Oco6eHHOCTHIO 9TOI (OPMBI IVPUTA ABJIAETCA
YIUIOLeHHBIiT TabUTyC KpUCTa/UIOB. YacTo oTMedaeTcsl Halmm4due B Ipo6ax 3HaUNTeTbHO-
TO KOJIMYeCTBA IEHTATrOH/IOAEKA3PUIECKIX KPUCTA/UIOB IVPUTA U 3HAKOB CAMOPOJIHO-
ro 30710Ta XapaKTepHOe JI/IA IIeHTPaIbHbIX YacTell OPeoIoB MAKCHMAa/IbHOM BKpPAIlIeH-
HOJI MMPUTU3ALUIL.

CrenyanusupoBaHHOE MIIMXOTeOXMMIIECKOe UCCIeOBAHNe MIIMXOBBIX P06, Ipu
KOTOpPOM Hambosiee eTaJbHO M3Y4Ya/lCh /IEKTPOMATHUTHAS U TsDKe/Iass HeMarHUTHAs
dpakium, MoKasano, YTo CpefHee CofepKaHue 30710Ta B HIX MPAKTIYECKN He pasyda-
eTcs1, B TO BpeMsI Kak, 1o fanHbiM ICP-MS, konuentparuu As, Sb, Bi, W, Cu, Ni, Co, Pb,
Zn, Mo B a71eKTpOMarHuTHO Gppakuuu B 1.6-2.7 pasa Beiiue (puc. 7). CregyeT OTMETUTD,
YTO ITOBBIIICHHDbIE KOHIIEHTpAaUu AS CBUIETETbCTBYIOT O BHICOKON MBILIbSIKOBUCTOCTHI
NVPUTA IPU OTCYTCTBUM apCEHONMPUTA U PYTUX CYIbPUAHBIX MuHepanos. Kopperns-
IIIOHHBIM aHA/IM30M B 00eVX (paKIVAX YCTAHOB/IEHA IPAKTUYECKY UJeHTUYHAS CTPYK-
Typa cBs3eil ¢ 3010TOHOCHO Au—As—Bi n conyrcryromeii eit Cu—Ni—Co—Mn ac-
conVanuAMN. YCTaHOBJIEHDI TAK)Ke 3HAYMMBbIe IIOTIO>KUTENbHbIE KOPPEALIOHHbIE CBA3K
B psigax Na—K, Ca—Mn—Sr [15].

[To pesynpTaTaM WM3OTOIIHO-TEOXMMUYECKUX MCCIEJOBAHNMII 30/I0TOHOCHBIX 00-
pasoBaHmit pymompossiaennsa HO)xHoe, BbImonHeHHBIX B nmabopatopun OIYIT LTHU-
I'PVI, ycraHOB/IEHO, YTO Cepa, BXOAAIIAs B COCTAaB NMPUTA, AaHOMAJIbHO oboraieHa
TspKenbiM u3otoroM (84S = +16.0...419.0 %o). [To sTOMY NpU3HAKY pyAHAs MUHepa-
NM3anys OTINYAeTCA OT M3BECTHBIX 30/I0TOPYAHBIX 00BeKTOB EHMCeiicKoro Kpska.
Tak, 30/10TO-CynbOUAHO-KBapIleBble 00BEKTH ASXTMHCKOTO PYAHOro ys3nma (AsSXTHUH-
ckoe, KoHplysikcKOe MecTOpOXKIeHM) XapaKTepU3yITCs 3HAYeHNAMMI Cephbl CyIbMII0B
88 = +5.5...46.5 %o0. MeCTOPOX/eHMsT 30/I0TO-MbIIIBSIKOBUCTO-CYnbunoi (Omim-
MUAJHIHCKOE) ¥ 307I0TO-CYPbMSHO-KBapIeBoit (Ymeperickoit) dopmaumii Takxe OT-
NMMYAITCA HU3KUMM 3HadeHnAMM (8348 = +3.5...+7.5%o) [2, 3]. O6orauienue TaKenIbIM
uzoronom (8**S = +11.0...+17.0 %o) xapakrepro myist CoBeTckoro, Begyruuckoro mecro-
poxxaeHuit [16]. 30HBI MOCIOMNHOI CYIbGUIHON BKPAIUIEHHOCT! 30/I0TO-CY/Ib(UIHOTO
BenyrnHCKOTO MeCTOPOXKIEHNUA MOTYT CITY)KUTb B Ka4eCTBe aHA/IOTa J/IsI 30/I0TOHOCHBIX
MJHEpPaI30BaHHBIX 30H PACCMaTpPUBAaeMOro pyfonpossieHns. Kpome Toro, cxogHbIMM
re0JIOTMYeCKIMM 9/IeMeHTaMU ABJIAI0TCA IOKaIN3anys B KapOOHATHO-TepPUTEHHBIX OT-
JIO>KEHMSX CYXOIIUTCKOM Cepuy, IPUYPOYEHHOCTb K CEPULINT-XIOPUTOBOI Ccybdamym
3e/IEHOC/IaHIIeBOlT (paliuyl pernoHaaIbHOro MeTaMopdusma [5].
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[TpuMeuarenbHO, YTO 0bOralieHye Cephbl CYIbQUIO0B TAXKETIbIM M30TOIIOM HAXOIUT
CBSI3b VICCIIEyEMOTO OOBEKTA M C MECTOPOXKAEHMAMN «KapiuHckoro» tuma (§*4S = mo
+18%o0) [17-21].

B KadecTBe IpeAnosaraeMbIX IPUYNH, OOYCIOBUBIINX BBICOKME 3HaYeHUsr 84S
Ha pypouposisienny K))kHoe, MOTYT BBICTYNATh YAaT€HHOCTh 0OBEKTa OT TPAHUTHBIX
MHTPY3Mil M/WIM NOKanu3anys 30/710TOM MUHepanM3aluy B BepXHe 4acTu paspesa
CYXOIIUTCKOI cepuy (CBUTBI IIOTOPIOJICKast, ajajibMHCKas u Kaproukn). ITpepmomnarae-
Mble MOJe/Il MarMaTOreHHO-MeTaMOP(OreHHOIO Py[000pa3oBaHMsA [OMYCKAIOT Bepo-
SATHOCTDb B3aVIMOJIEJICTBYUS PACIIABOB ¥ (IIIOMIOB C TEPPUTEHHBIMU IIOPOJAMI U, KaK
CreficTBIe, — MoBbILIeHNe 8>S 30/I0TOHOCHBIX pacTBOPOB [22]. C Hpyroit CTOpOHBL, BbI-
COKOe COfiepyKaHIe TSDKEIOT0 M30TOIIa Cepbl CYIb(UIOB B 1I€/I0OM XapaKTePHO /IS KpeM-
HICTO-KapOOHATHBIX popmannit. B a1oit cBA3YM Hanbomee BOSMO>KHBIM IIPEfICTABIIACTCS
JIOKaJIbHOE IIepepacipefiesieHyie cepbl (a Takoke ¥ 30710Ta) B IpefieliaX PO yKTUBHOI
TOJIIY TePPUTeHHO-KapOOHATHBIX MOPOJ, C IMH3aMI KBapIMUTOB. [/ MOC/IeHIX MOX-
HO JIOIIYCTUTDb BEPOATHOCTD IMAPOTEPMaNTbHO-0CAIOYHOTO TeHe3ca.

OTpa)KeHI/Ie B FCO(1JM3I/I‘{CCKI/IX IIO/IAX

B aHOMa/IbHOM MarHUTHOM IOJIe PyAHOe Iofe pyfonpossaeHns IOxHoe Bbimens-
€TCsl YYaCTKOM «BBINAJIEHNA» MAaTHUTHBIX MapKMPYIOILIX TOPU30OHTOB B COCTaBe IIOTO-
PIOCKOII U a/IafIbUHCKOI CBUT B pe3y/bTaTe Pa3pylieHNs 0CaoYHO-MeTaMOP(OreHHOro
IMPPOTHHA M ero IpeobpasoBanyA B muput. O6IaCTh «pasMBITHA» CTPYKTYPHOTO PH-
CYHKa MarHMTHOTO IOJIsSI IOYTY TOYHO OKOHTYpUBaeT pyfgHoe norne (puc. 8, a) [6].
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Puc. 8. Otpaxkenne pygonposisnennus IskHoe B reodusiIecKyx MOMAX: @ — TeHEBOI MUKpopenbed
aHOMaJIBHOTO MarHUTHOTO IOJIsT; 6 — ecTecTBeHHas pajoakTuBHOCTb (MO]T); 8 — rpadmk Agyox 110 OHOP-
HoMy ntpoduio Ne 1; 2 — rpaduk Kaxkylierocsa yieIbHOTO COIPOTUB/ICHNA 110 OIIOPHOMY Ipodumio Ne 1.

1 — rpanunsl cBut n noncsut (R,uds — BepxHeypepelicKas IOfCBUTA YHEepeNCKOil CBUTBI, Rpg —
Horopioiickas cBuTa, Ryal+kr — o6befnHeHHbIe CBUTDI anabUHCKas ¥ KapTOUYKH, R3pt — MOTOCKYiicKas CBUTA,
Rysn* — myHTapckas cBuUTa); 2 — BBIXOABI CBUT A/lafibMHCKON M KapTOuKy obbemyHeHHbIX (Roal+kr); 3 —
PpaspbIBHBIE HApYLIEHNS: . B3OPOCO-CABUIM, 0. CeKyliue paspbiBbl; 4 — 06acTh paspylIeHNs CTPYKTYPHOTO
PMCYHKa MAarHMTHOTO IIONA; 5 — TIIpefIoiaraeMas pPyJOKOHTPONMpYIOI[as 30Ha pacCIaHIEBaHUA; 6 —
30/I0TOHOCHBIE MIHEPA/TN30BaHHbIE 30HBL: @ — YCTAHOB/ICHHbIE, 6 — IIPeAIonaraeMble; 7 — JIMHIS OIOPHOTO
npodust Ne 1

LlenTpanbHasi MUHepPaIM30BAaHHAsL 30HA OTMEYAETCsl HU3KON PafOAKTUBHOCTBHIO
(<2 MxP/4) 3a cyer CyleCTBEHHO KapOOHATHOrO COCTAaBa BMEILIAIOLINX ITOPOJ, a TAKKe
B pesy/IbTaTe HAJIOXXEHHOIT JKe/le30-MarHesnanbHol Kapbonarusamyu. [Ipn o6paboTke
MaTepyaioB a3pOraMMACIeKTPOMETPUIECKON I CheMKM ObIIO YCTaHOB/IEHO, YTO ILieH-
TpaJIbHasl MIHEPATN30BaHHAs 30HA TATOTEET K Kpato 06/macTy, crabo 06oraleHHo Ka-
nmeM 1 ypaHoM (puc. 8, 6). Craboe moBBIIIeHMe YpaHa U Ka/us, BEPOSITHO 00yC/IOB/IEHO
HaJIO)KEHHOI CepyLUTH3alIMell TIOPOJ, B pe3y/ibTaTe IpefpyAHOrO MeTaCOMATO3a.

ITo pesynbraTaM IpOQWUIbHBIX HAOMIONEHMII YCTAaHOB/IEHO, YTO MUHEPATN30BaH-
Hble 30HBI TATOTEIOT K IPABUTALIMIOHHOMY MUHUMYMY HaJ| BBIXOZ{aMJ KBAPLIUTOBIIHBIX
IIECYaHVKOB ¥ KBapINTOB B COCTaBe a/lafbMHCKOI cBUTHI (puc.8, 8). Ilocmenume Tak-
Ke OTYET/IMBO BBIAE/IAIOTCS AaHOMAIVSIMIU BBICOKOTO KaXKyIerocsi conporusiennus. Of-
Hako lleHTpanpHas, HanboIee MEPCIeKTUBHAS MIHEPAIM30BAHHAsI 30HA, BBIIETISIETCS
Y4acTKOM ITOHVDKEHHOTO COIIPOTHUB/IEHMS 3a CUeT JIOKa/IN3aluy 30HbI B cl1abo yriepo-
IVUCTBIX M3BECTKOBMCTO-ITIMHICTBIX CIaHIax (puc.8, ¢). HecmoTpst Ha 06oraieHHOCTD
MIHepaIN30BaHHBIX 30H MIPUTOM, OHI He BBIJIE/AIOTCS aHOMa/IVSIMU TIOTISIPU3YeMOCTIL.
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HamnpoTus, Haj IleHTpabHO MUHEPaI30BaHHO 30HOI HAO/MI0IAeTCs IOHVKEH e I10-
nApusyeMocTu. [IpmdamnamMu 3TOro ABAAITCA NOBbILIEHHAA MOLHOCTD KOPbI BBIBETPU-
BaHUA (7o 100 M) HaJy MUHepa/lIN30BaHHBIMI 30HAMI U ITOBBIIICHHAS CTEIIEHb OKIC/ICH-
HOCTH CYITbQUIOB.

CTPOCHI/IC 30/I0TOHOCHBIX MMHEPATN30BAHHBIX 30H

KoHIjeHTpalum 30/10Ta 1 COMyTCTBYIOMMX 91eMeHToB B I1O ompepensmics 60pos-
IOBBIM ONPOOOBaHMEM IIOJIOTHA OY/IbIO3EPHBIX TPAHIIEN O KOPEHHBIX IIOPOJ, U KEPHO-
BBIM OIIPOOOBaHMEM CKB)XXVMH KOJIOHKOBOTO OypeHus. B pesynbraTe ycTaHOB/ICHO He-
ckonbko ITO 30/m0Ta B IJeHTpaIbHO ¥ BOCTOYHOI 9acTsAX pypomposisiaeHusa. Hanbonee
npepcraButenbubiit 110 ¢ xkoHneHTpannsamu 6omee 0.01 T/T BbISIBIEH B LIEHTPATbHOIN
YacTy pyHoIposiBaeHus (cM. puc.2). B mpepenax nmocnegHero o faHHbBIM 60pPO30BOTO
U KEPHOBOTO OTIPOOOBAHIS YCTaHOBJIEHbI Ma/IOMOLIHbIE (O IepBbIX JEeCATKOB METPOB)
Opeosbl ¢ Hanbosee BBICOKMMM KOHIeHTpauusMu 3o71oTa (6omnee 0.1 1/T).

30/10TOHOCHBIE MMHEpa/lN30BaHHbIe 30HBI pymomposBiaeHus IHO>kHOe CIoKeHbI
B PasHOI CTENEeHM OKBApIL[OBAHHBIMU, MHTEHCUBHO >Ke/le30-MarHe3uaabHO-KapOoHa-
TU3NPOBAaHHBIMI, Cy)Ib(bI/II[I/I?;I/IpOBaHHbIMI/I, CEpUINTU3NPOBAHHBIMU IIOPOJAMU. 30HbI
JIOKa/IM30BaHbI B HYDKHEI IayKe CBUT a/laf[bMHCKOI M KAPTOYKM 0ObEeAMHEHHBIX, TIpef-
CTaBJIEeHHOM M3BEeCTHAKAMU C IIpOC/IOAMN MPaMOPU30OBaHHbBIX M3BECTHAKOB, M3BECT-
KOBUCTBIX HOJOMUTOB I YINIEPOACOAEPXKAIMX U3BECTKOBUCTO-IJIMHUCTBIX CIaHIIEB.
B mpepenax 307T0TOHOCHBIX 30H OTMEYAeTCs YBe/IM4eHue KOHI[eHTpal[uy TOHKO pu-
TOBOJI BKPAIIEHHOCTH 10 5-7 00.%. [Ipuyem, BKpaIrieHHOCTb IUPUTA IPUYpOUIeHa KaK
K 30HaM pa3BUTNUA KBAPLEBbIX TOHKNUX ITPOXXNMIIKOB, C1arasd NX 3K30KOHTAKTOBbIE YaCTN
B BIIJIe OPEOJIOB, TaK U BHE CBA3MU C HUMIL.

Hanbonee nepcneKTUBHOI ISl BBIABICHUSA IIPOMBIIIIEHHOTO 30/I0TOTO OpYyJieHe-
HUs sAB/IsieTCs 30HA LleHTpanbHasA, BCKpbITasA TpaHileell T1 1 epecedyeHHast CKBAXXIHOI!
601 (puc.9). MuHepan3oBaHHAs 30HA MMeeT CYOCOIIACHYIO CTIOMCTOCTY OPUEHTUPOB-
Ky. Ee MOHOCTD cocTaBsAeT 0Ko/o 280 M B LIeHTPaIbHOI YacTy PYLONPOABIEHNA, IIPO-
C/Ie)KeHHas IPOTAKeHHOCTD IpeBbIiaeT 800 M. IIpoTsayKeHHOCTD 110 NaJeHII0 COCTaBIA-
eT 6ormee 150 M. Mopdonorndeckn 30Ha IpefcTaBiIAeT COO0Il IMHETHO-N30MeTPUYHYIO
IITOKBEPKONOZOOHYIO 3a/IeKb. 30HA He MMeeT YeTKUX IPaHMI] M BbIJie/ieHa 110 JAHHBIM
60po3noBoro onpobosanus (MPOOMPHO-ATOMHO-a0COPOLIMOHHBII aHAN3).

Puc. 9. Teonorndecknii 1aH LeHTPaIbHON YacTu pyponpossiaeHns KO)kHoe ¢ pesynpraTamu 60po3-
IOBOTO OIIPOOOBaHMA TOPHBIX BBIPAOOTOK 1 paspes 1o muauy I-1I:

1-2 — deTBepTUYHbIe OTIOXeHNA: I — Ha IUTaHe, 2 — Ha paspese; 3-10 — cTpaTUUIMPOBAHHbIC
obpasoBanusi: 3-4 — moTocKylickas ceuta (Rspt): 3 — Bepxusist mopcuta (R3ptz): IIMHMCTBIE XIOPUTOMSHbIE
CIaHLBl C IIPOCNIOSMMU HOJIOMUTOB, M3BECTHAKOB, 4 — HIDKHAA mopcButa (Rspt;): IZIMHMCTBIE CIaHIIBI
C IPOCTIOSIMIL M3BECTHSIKOB; 5-8 — CBUTBI a/TafbMHCKAS U KapTOUKY 00benuHeHHble (Roal+kr): 5 — usBeCTHAKM,
6 — MpPaMOpPU30BAaHHbIE U3BECTHAKY, 7 — MU3BECTHAKIU C IIPOCTOAMU JIOTIOMUTOB, M3BECTKOBMUCTDIE JOTIOMUTBI,
8 — mpocnon YrueponcopepKalnx M3BeCTKOBUCTO-ITIMHUCTBIX C/IaHLeB; 9-10 — IOToprojickas CBUTa
(Rypg): 9 — aneBpUTO-IIMHUCTBIE CTAHIBL, 10 — IPOCION KBaPLUTOBUIHBIX IIeCYaHUKOB Y KBApLUTOB; 11 —
TeO/IOTMIECKI€ TPAaHUIIBI CBUT; 12~13 — paspbIBHbIE HAPYIIEHN:A: 12 — yCTaHOBJIEHHbIE, 13 — MpENIIonaraeMble;
14-20 — ropuble BpipaboTKy: 14 — xomyum ray6uHoit 0.8-1.0 M, 15 — mypdsl O KOPEHHBIX HOPOX: a) Ha
paspese, 6) Ha 1wIaHe; 16 — Oy/IbLO3epHBIE PACUNCTKY DIYONHON 1 M, 17-18 — 6ynbHO3epHbIe TPAHILEN O
KOpEHHBIX IIOPOJ] ¥ UX HoMepa: 17 — Ha paspese, 18 — Ha mnaHe; 19-20 — CKBa)XXUHbI KOJIOHKOBOTO OypeHus
” X HoOMepa: 19 — Ha paspese, 20 — Ha IJIaHe
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B mpenenax 30HBI IleHTpanbHON yCTAaHOB/IEHBI MHTEPBAjIbl Haybo/mee BBICOKUX
copep>xanuit 3onota (6onee 0.3 r/T), BbIAB/IsEMble [0 TaHHBIM 6OPO3JOBOTO OMpPOHO-
BaHMs — IOTEHI[VA/IbHO PYAHBIE 30HBI, OTBEYAOII/e YIACTKAaM YBeNIeHNsI KOHI[eH-
Tpauuu KBapll->Kene30-MarHesnanabHO-KapOOHATHBIX IPOXKIUIKOB 1 CYIbGUIHOI BKpa-
mwrenHoctn. Cofiep>kanne 30/10Ta B OT[ENbHBIX MPpobax mocTuraeT 6.5 /1. MomHoOCTh
HOTEHIMA/IbHO PYAHBIX 30H ffocTuraeT 30 M, IpOTsHKEHHOCTD 6omee 300 M.

3axknaoueHne

B npepenax pygonpossnenus I0>kHoe BBLAB/IEHDI 11 JTIOKATM30BaHbI 30/I0TOHOCHBIE
MJHEpPaI30BaHHbIe 30HBI, KOTOPble NPEeIBAPUTENbHO CIefyeT OTHOCUTb K 30JI0TO-
(xBapu)-cynb¢uaHOMY (IPOXUIKOBO)-BKPAIICHHOMY TUITY LITOKBEPKOIIOZOOHBIX MM-
HepalN30BaHHbIX 30H, ITie OCEBble YaCTM C/IOXKEHBI >KUIbHO-IIPOXKVIKOBBIMM 30HAMM
30/I0TO-KBapIeBOTO TUIIA.

[To pesympraTaM reodusmuecKMx MCCAEHOBAHMII MOXKHO CJie/laTh 3aKJII0UYeHMUe,
4TO Hambosee MHGOPMATUBHBIM reopU3NIeCKNM IIPU3HAKOM HAJIOKEHHBIX TUAPOTEP-
MaJIbHO-MeTaCOMATNYEeCKIX VI3MEHEHMII SIB/ISETCS «PasMbITHE» CTPYKTYPHOTO PUCYHKA
MAarHMTHOTO ITIOJIA. KPOMe TOro, o6pa1uaeT Ha Ce65{ BHUMAaHUNE IIOHM)XKE€HHAaA IVIOTHOCTDb
PYAOBMEIIAIONINX ITOPOT, YTO MO>KET CBUJIETEIbCTBOBATD 00 MX BBICOKOI IIPOHMIIAEMO-
CTU U1 pyfoHecyux ¢ronsos. IIpu atom, pyronpossienne KO>xHoe Tokanusyercs Ha
y4acTKe IpeceyeHns OIepPeyHOll CUCTeMbl PaspbIBHBIX HapyLIEHW T CeBEPO-BOCTOYHO-
Tro HaHpaB}IeHI/IH C BbICOKOHpOH]/I]_[aeMOf/’I TOHHIef;I. HO COYETAaHUIO BbIHIeHepe‘H/IC}IeHHbIX
IPU3HAKOB MO>KHO IIPOBECTY IPOTHO3MPOBaHNE aHATIOTMYHBIX PYIOIPOSIBIECHNIT B 30He
BnvstHyst VmmMOmHCKOTO pasimoma.

Ba)kHbIM Hay4HO-IIPAKTUIECKUM 3HAaUYeHVEM BBIIIOTHEHHBIX MCCIEOBAHMUI SBIS-
€TCA q)aKT BbIAB/ICHUA CBA3U HeKOTOprX T€OJIOTNYECKIX IJIEMEHTOB pyHOHpOHBHeHI/IH
FO>kHOE € 307I0TOPYHBIMI MECTOPOXKAEHUSAMMN «KapIMHCKOro» tuma. K mocneganm, mo
[AQHHBIM psifia MCCIefoBaTeNell, ClefyeT OTHOCUTh OObeKThbl, XapaKTepU3YIOLMecs 13-
BECTKOBO-I/IMHICTBIM COCTAaBOM pas3pesa PyZOBMELIAOMINX TOMI, CTPaTUPNUIpPOBaH-
HBIM XapaKTepOM MUHEPaIV30BaHHBIX 30H Y PYAHBIX TeJl, IIPO>KUIKOBO-BKpPAIICHHBIM
U PacCessHHBIM OpYyAeHeHMeM, CYIb(UIHBIM COCTABOM PYJ C TOHKOAMCIIEPCHBIMYU (MM-
KPOHHBIMIU) BBIJIJICHVSIMY 30710Ta B CY/Ib(UIAX, HUSKMM CPeJHIM COfiepXKaHMeM 30/10Ta
B pyfax, oboraijeHneM cepbl CyIb(PUIOB TAKEIbIM M30TOIOM, BHICOKOI MBIIIbSKOBH-
CTOCTBIO CYynbGUAOB (MMPKUTA), HUKON CTEIEHDIO YIVIEPOAMCTOCTY PYHLOBMEIAIOIINX
tonuy [17-22]. MHOr1e uccnegoBaren 30JI0TOPYAHBIX 00beKTOB TUIIA «KAP/IMH» OTMe-
YaIOT CTPOIuil cTpaTurpaduueckmii KOHTPOIb ¥ IPUYPOUYEHHOCTDb 30JI0TOPYLHON MU-
Hepa/IM3alLuy K ¢1a00 YIJIepOAVICTBIM TOMIIAM IJIMHUCTO-3BEeCTKOBUCTO-KapOOHATHOTO
cocTaBa [17, 22], T.e. TO, 4TO MBI HAO/IIOaeM Ha pyronpossnennn I0xxnoe. Kpome Toro,
c1abOKOHTPACTHBIE OPEOTIBI OCTIENHETO C ZOCTATOYHO HU3KUMIU COflEP>)KaHUAMYU 3HAKOB
30710Ta B IITMXOBBIX IIPOOAX COMOCTABUMBI C MECTOPOXKIEHUAMU TUTIA «KAP/IVH», Ha KO-
TOPBIX Pa3Mep YacTHUI] 30/I0Ta He [TO3BOJIsieT PUKCUPOBATD €ro MPU IUTMXOBON CheMKe
[22]. ITonHBIX aHATOTOB MECTOPOXKEHMUII 9TOr0O THIa B Poccuy He BBIABIEHO, JINIIb Ce-
pusl PyHOIpOsIBIeHMII Ha 3amafHoM cKi1oHe CesepHoro Ypanma (ITammiickas mepcrek-
TUBHas IUIOIIAfb), a TAKKe s 30JI0TOPYLHBIX MecTopokneHuit Ha CeBepo-BocToke
(Krouyc, Tac-IOpsix) 06mafaloT HEKOTOPBIMM CXOZHBIMU YepTaMy ¢ 0ObeKTaMy THUIIA
«KapnuH» [23, 24].
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CrnepmyeT KOHCTATMPOBaTb, YTO BOCTOYHAA YacThb EHNCEIICKOTO KpsiXka HeOCTaTou-
HO M3y4YeHa U TpeOyeT NpOBefeHN KOMIUIEKCHBIX IOVCKOBBIX paboT, B 0COOEHHOCTI
C Y4€TOM IIONTY4YEHHBIX B XOJI€ MICCIIEIOBAHMII JAHHBIX ¥ MAaTE€PUA/IOB NPEAIIECTBYOIMX
paboT, CBUIETETIbCTBYIOIUX O HA/IMYNY NIPAMBIX IIPM3HAKOB 30/I0TOHOCHOCTH TEPPUTO-
pun [5, 7, 8, 11]. K mocieHNM OTHOCATCSI KOPEHHbIE Y POCCHINTHBIE IIPOSBICHNS 30710Ta
(p. Unpumba, pyu. Mapoxko, Sxora, HaxopHblil u [p.), I/INXOBbIE, IEPBUYHbIE OPEOJIbI
U BTOPUYHBIE OPEOJIbI pacCesHNsA, MIOTOKM paccessHus 30m0Ta. [loTeHnmanbHo pygHbIe
30HbI, BbIAB/IEHHbIE B IIpeJie/laX MUHEPaIM30BaHHONM 30HbI lleHTpanbHasa pygonpossie-
HuA HOXHOe, peKOMEHYIOTCA I/IA aNbHENIIer0 U3YIeHNUs I BBIABIEHVA ITPOMBIII-
JIEHHBIX 30JI0TOPYHBIX TEJL.
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