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PanuoreoxumMuyeckue M ruiporepMajbHO-MeTacoMaTuieckue (akTopbl
JIOKAJIM3alMH YPAHOBOTO OpYAEHEHUS
B BYJIKAHO-TEKTOHHYECKHX COOpPYKEHHAX 3a0aiiKajibs

Ha npumepax Crpenbnobckoii, Hopanckoii m Myxop-Tammnckoii BTC (3a6aiikaabckas ypaHoBOpY/I-
Has MPOBUHIMSA) PACCMOTPEHBI PAIMOTeOXUMUYECKHE H THAPOTEPMATbHO-METACOMATHYECKHE 0COOEHHOCTH
JIOKAJIM3aMM YPAHOBOTO OpPyAE€HEeHHMs KaK B CaMMX CTPYKTypax, Tak M ux (pynnamente. Cnenan BbIBOJ
0 BJMSHUM TUIPOTEPMAJIBHBIX M3MEHeHUil B mopoaax (yHaamMeHTa HA BO3MOXKHOCTb JIOKAJIM3ALMU NPO-
MBIILIEHHOTO OpyleHeHus B ByIKanuTax. Clia0ast nposiBIeHHOCTh PAMOreOXUMHYECKHX M THAPOTEPMAIBLHO-
MeTaCoOMaTHYECKHX (l)aKTOPOB CHMZKAET NEPCNEKTUBbI q)OpMI/IpOBaHI/lSl YpPaHoBOI0O OPYICHCHUA B BYJIKAHUTAX
BTC. B 10 Xe BpeMmsi HaJM4ue PyAHBIX Tes B 0a3aibHbix ciiosx BTC mpeamosiaraer Haimume ypaHoBoro
opyleHeHUs B (pyHIaMeHTe.

KoiroueBwie cnoBa: 3abaiikanve, eyakano-mekmonuteckue coopyycenus (BTC), ypan.

V. A. MIKHAILOV, A. A. RASSOLOV (VSEGEI)

Radiogeochemical and hydrothermal-metasomatic factors
of uranium mineralization localization
in volcano-tectonic structures of Transbaikal

Radiogeochemical and hydrothermal-metasomatic features of uranium ore localization either in
structures and in their foundations are reviewed on examples of Streltsovskaya, Noranskaya and Mukhor-
Talinskaya VTS (Transbaikalian uranium ore province). The conclusion of the influence of foundation
rocks hydrothermal alterations on a possibility of industrial ore localization is done. Radiogeochemical
and hydrothermal-metasomatic factors weak expression decreases perspectives of uranium ore formation
in VTS volcanites. At the same time the presence of ore bodies in VTS basal layers suggests the presence

of uranium mineralization in the foundation.

Keywords: Transbaikal, volcano-tectonic structures (VTS), uranium.

B ypanoBoit metamnorenun Bocrtounoit Cubupu
LICHTpaJbHOE MECTO 3aHMMaeT 3abaiikajbcKas ypa-
HoBOpyAHas NMpoBUHLMS. OHa SIBJISIETCSI OCHOBHBIM
UCTOYHUKOM ypaHa B Poccuiickoit @eneparn. bosb-
I1ast YaCTh €0 3aI1aCOB COCPEIOTOUYCHA B ME3030MCKIX
BYJIKAaHO-TEeKTOHMYeCcKUX coopyxkeHusx (BTC) u ux
MPOTEPO30ii-Naaec030iMCcKOM (PyHIaMEHTE.

CrpeasnoBckas BTC. Cpenu MHOTOUMCIIEHHBIX
BTC B aT1oil npoBuHLMU BhiAeasseTcs TyayKyeBcKast
CTPYKTypa, a B Heli CTpesblioBCKas Kajbepa, BMe-
marotas 19 MecTopoXXaeHuit ypaHa, TISITh U3 KOTOPBIX
OTHOCSTCSI K KATETOPUH KPYITHBIX ¥ YHUKAJIBHBIX. [IBa
U3 HUX, AHTEI 1 ApryHCKOe, JIOKAJTU30BaHbI B TOPOJax
dyHmameHTa. YHUKabHAS pyIOHOCHOCTh CTPETbIIOB-
cKoil Kanbaepsl, o MHeHuto JI. T1. MinykoBoii u ap.,
00BsICHSIETCS «...(hDOpPMUPOBAHUEM B Mpeaeiax rpaHU-
TO-THECOBOTO KYMOJBHOTO ITOAHSITHS, COOTBETCTBYIO-
IIEro LEHTPY BBICOKOW aKTUBHOCTH acTeHochepbl Ha
MPOTSKEHUU BCEU MCTOPUM Pa3BUTHSI JaHHOIO OJio-
Ka» [3]. JIpyrast o0coOGEHHOCTD KalbIephl — €€ pacIiojio-
JKEeHUE Ha rpaHulle 0JI0KOB 3¢MHOU KOPHI C Pa3IUYHBI-
MM TIJIOTHOCTHBIMM U IETPOXUMUUYECKMMU CBOMCTBAMM.

CraHOBIIEHHE U TIOPOHO0Opa30oBaHME B palioHE
Tynykyesckoii BTC ¢ Hauana mpoTepo30iicKoro Bpe-
MEHHU TPOMCXOAMI0 Ha (hOHE MHOTOYMCIECHHBIX TEK-
TOHHUYECKUX TIEPECTPOEK, KOTOPHIC COIPOBOXKIAINICH
MIPOSIBJICHUEM WHTCHCUBHON pPa3phIBHON TEKTOHUKH,
MarMaTu3MoM, TUAPOTEPMATbHO-METACOMATUIECKUMU

npeobpa3oBaHussMu. Ha paHHux atanax copMupo-
BaJICSI KOMITJIEKC METaMOP(OUIESCKUX TTOPOI 1 YIbTpa-
MeTaMop(pUUecKUX TPaHUTOUAOB, THEMCO-TPAHUTOB,
MUTMaTUTOB, BBICOKOTEMIIEPATYPHBIX KBapll-MoJe-
BOIIITIATOBBIX MeTacoMaTUTOB. Ha pyOexke Imo3mHero
MPOTEPO30s1 U PAHHETO IMAJIe030$ B pe3yIbTaTe NHTEH-
CUBHOI TpaHUTU3ALMU 00pa30BaJiCsl YPYIIOHTYEBCKUI
KOMIIJIEKC THEHCOBUIHBIX I'PAHUTOB, HACHIIIIEHHBIX
peUKTaMU MATEPUHCKUX MeTaMOop(pUuecKux Mopos
¥ paHHUX T'PaHUTOUIOB. B mepmo-TpuacoBoe BpeMsi
B CBOZOBOE NMOJHATHE (DyHIAMEHTa BHEIPWJINUCH Ipa-
HUTOUABI MHOro(a30BOro YHAWHCKOTO KOMILJIEKcaA.
OCHOBHOIT 00beM KOMILJIEKCa 3aHMMAIOT CpeaHe3ep-
HUCTBIC OMOTUTOBBIC TPAHUTHI, IIIMPOKO PacIIpOCTpa-
HeHHbIE B hyHIaMeHTe U obpameHUU CTpesiblIOBCKOM
KaJIbAephl.

IpannTOOOpa30BaHNME HA BCEX dTAIIaX COMMPOBOXKIA-
JIOCh UHTEHCUBHOW TMIPOTEPMAaIbHOM IESITeIbHOCTHIO,
Belylllee MECTO B KOTOPOM 3aHMMAasy BbICOKOTEMIIe-
paTypHBIe KBapIl-aIbONT-MUKPOKIMHOBBII MeTacoMa-
TO3 U rpeiizeHu3anus. [lomTunHeHHOe 3HaYeHUEe UMETU
MPONMUINTU3ALMS U CKADHUPOBaHUE.

Pa3pe3 CrpenblioBCKOI KaJdbIephl IIpencTaBlIeH
CTPaTUDULIMPOBAHHBIMU TOJOTO3aJIETAIOIIUMU OCa-
JNIOYHO-BYJKAaHOTEeHHBIMU OTJOXEHUSIMU, KOTOpPbIE
NEJISITCSl Ha IBE CBUTHI — BEPXHEIOPCKYIO IPUAPTYH-
CKYI0O UM HUXHEMEJOBYI TYpPruHcKyro. [IpuapryH-
CKasl CBUTa HaYMHAETCsl KOHIJIOMepaTaMU, B KOTOPBIX
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MIPUCYTCTBYIOT pacTUTEIbHBIE OcTaTKu. Ham HuMM
3aJIeTaloT 0a3aJIBThl U TPAXUAALIMTHI, TIEPEMEXKAIONITAECST
C IIPOCJIOSIMU KOHIJIOMEPAaTOB, IECYaHUKOB, aJIeBPOJI-
TOB. B cocraBe TYpruHCKOI CBUTBHI B HUXKHEH 4acTu
Mpeo0IafaloT JIaBbl U 9KCTPY3UM PUOJINTOB, B BEPXHEN
yepeayroTcs MOKPOBbI 0a3a7bTOB U KHUCJbIX ByJIKAHUYE-
CKHX CTEKOJI, IEPEKPBITHIX YIJIUCTHIMU aJIEBPOJIUTAMM.

s pa3pe3oB 00eux CBUT XapaKTePHbI TEpeMEHHas
MOIIIHOCTh OTJIOXEHUH, (halimanibHasi U3MEHUMBOCTD,
0OJIBIIIOE KOJMYECTBO MPOCIOEB KOHIJIOMEPATOB, UTO
CBUJIETETLCTBYET O YaCThIX KOJIEOATETbHBIX JIBVDKEHUSIX
npu (GOopMHUPOBAHUM Kajibaepbl Ha (pOHE ee OO0ILIero
ITOTPYKEeHUS.

B mpoliecce NUKITUYHON BYJIKAHUYECKOUW NESATETh-
HOCTHU TIOPOIbI MOABEPraJiIiCh UHTEHCUBHBIM TUAPO-
TepMaJIbHBIM IIPe00pa30BaHUSIM, KOTOPHIE OXBAaTHIIN
BeCh 00beM BYJIKAHUTOB M TIO PA3JIOMHBIM 30HAM
rpaHuTOMAbI U MeTamMopduThl ¢pyHaameHTa. Illnpoxo
pacIpoCcTpaHeHbl TUAPOCTIOAN3AIINS, MOHTMOPHUILIO-
HUTHU3ALIMS, 1IeOJTUTU3AINS, aTbOUTU3AIINSI, & B TIOPO-
Jlax OCHOBHOI'O COCTaBa XJIOPUTU3ALIMSI U KapOOHATU-
3aims. OTMevaloTcs Takke (JII0OPUT, TeMaTHUT, KBapll.
B 00pa3oBaHMM MUHEpaJIbHBIX aCCOLMALIUI TPUCYT-
CTBYET CTAAUMHOCTb KakK CJeACTBUE MYJIbCAllMOHHOTO
IMOCTYIUICHUSI TUIPOTEPMAIbHBIX PACTBOPOB IIPU BO3-
OOHOBJIEHUY BYJTKAaHWYECKOM JeSITeTbHOCTH.

B pervoHasbHOI pagroreoXMMUYECKO 30HaNIb-
Hoctu TynykyeBckasg BTC u CrpenblioBcKast Kajabie-
pa OTHOCATCS K UHTEHCUBHO AUdbepeHIIMPOBAHHBIM
Ha YpaH COOPYXEHMUSIM C KOHTPACTHON HEOIHOPOI-
HOCTBIO pacmpenciicHus ypaHa B mopomax. B ¢yH-
JIaMEHTE pPaJUuOTCOXMMUUYECKON creuurainu3auuen
Ha ypaH (comepxXalluMu 5 I'/T U 0oJiee) BBIIESIOT-
Cs PAHHENPOTEPO30MCKNE THEMCOBUIHBLIE TI'PAHUTHI
(3,9 /1), ux nopupoBUIHBIE U3MEHEHHbIE PA3HOCTU
(10,8 r/T) 1 mo3nHeNane030MCcKe OMOTUTOBBIE TPAHU -
Tl (9,6 r/T). [Ipn 3TOM B CKUAIUTaX CpPeaud METAaco-
MaTUYeCKUX TPAHUTOUIOB CPEIHEE COEPXKaHUe ypaHa
nMeeT OJIM3KIIapKoBoe 3HaueHue. PaHHemaneo3olickue
IPpaHUTOUIH B oOpamiaeHNU CTpeablIOBCKOTO PYIHOTO
TOJIST TAKXKe COJAEpXaT ypaH Ha ypoBHE OJIM3KIIapKO-
BBIX BeJIMUMH. M3 aTOrO caenaH BuIBOA [3], 4TO paauo-
reoXMMHUYecKas CIlelMaan3amnus mopon (pyHmamMeHTa
B CTpenblIOBCKOM PYAHOM TIOJIE «MMEeT HaJlOXKeH-
HBII XapakTep, a oboraiieHue ypaHOM OOYCIOBJECHO
IMOJINXPOHHBIM TTOCTUHTPY3UBHBIM METaCcOMAaTO30M».
Ero akTuBHOE Tiepepacripeie/ieHre COTpsiKeHo ¢ bosee
MO3IHUMU HU3KOTEMIEPATYPHBIMU TUAPOTEPMATIbHO-
METacOMATUIECKUMM TTPOIICCCAMMU.

B Me3030iickux ByJIKaHWUTaX BBICOKOW HACBIIIEH-
HOCTBIO YPaHOM OTJMYAIOTCSI TPaxUIALUTHI (CpenHee
5,4 1/1), ux urHumoputsl (7,2 1/T), U3MEHCHHBIC
pasHocTi 3TUX nopox (13,1 u 28,9 r/1), peap3uThH
(14,2 r/T) 1 urHUMOpuUTHI (8,4 1/T), UX U3MEHEHHbIE
pasHoctu (21,4 r/T), crekia puoautoB (20,6 r/T),
puonutsl (7,1 t/1). [ToBBILIEHHOE comepXXaHue ypaHa
XapakTepHO W il 0a3anbToB. B 11e10M Me3o3oiickue
BYJIKAHUTHI OTJIMYAIOTCS] BEICOKOM CITeIMaan3alneil Ha
ypaH (Tabauua).

Bce MectopoxxneHust ypaHa B CTpeIblIOBCKOM PYI-
HOM II0JIe pacIioJiaraloTcs B IIpeaeiax 30H MaKCUMalb-
HOU panroreoXuMuiecKoil auddepeHIIMPOBaHHOCTH
Cpeau TeKTOHUYECKM HapYIIEHHBIX U TUAPOTepMaslb-
HO M3MEHEHHBIX Nopol. PynHble Tesa pa3HOOOpa3HOH
Mopdosiornu. B ByJKaHOT€HHO-OCAJOYHOW TOJIILE
opyldeHeHue MHorosipycHoe. Ha ero noxanuzaiuio
BJIUSIIOT Pa3JIOMHBIC 30HBI OPEKUMPOBAHUS M HAIMUKE
9KPAHUPYIOIINX TTOBEPXHOCTE Ha TpaHUIAX MOPOJ
C Pa3IMYHOU MPOHUIIAEMOCTbIO U T'€OXUMUUYECKUMU
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CcBolicTBaMU. DTO onpenenio GopMupoBaHe KPyTo-
najalolux pyaoHOCHbBIX 30H (puc. 1). B dyHnameHTe
Kajbaepbl MOpP(OIOrus PyAHBIX TEJ OMNpPENEseTCs
KPyTONaJaloIMMMI TeKTOHUUYECKUMU HapyIICHUSIMH
(puc. 2).

B npotiecce mpoBeneHus MOMCKOBBIX, Pa3BEIOYHbBIX
paboT 1 OypeHUsl r1yOOKMX CKBaXMH Ha MECTOPOXK-
neHusix AHTeil (1o 2668 M) u ApryHckoe (2550 m)
JeTaTbHO U3YUYEHBI JIUTOJIOT0-CTPYKTYPHbIE U MUHEpPA-
JIOTO-T€OXUMUYECKHUE YCIOBUS (POPMUPOBAHUS MECTO-
poxnaeHuit CtpenbloBCKOro pyaHoro mojsg. Ha ux
OCHOBE COCTaBJIEeHa €ro reojIoro-reHeTu4ecKast MoJeb.
JIMCKYCCMOHHBIM B 3TOII MOJIEIM OCTAeTCsl BOIIPOC 00
WCTOYHMKE YpaHa KaK B mopomax (yHIaMeHTa, TaK
1 00pa30BaHUSIX KadbAephl.

IMTo mpencraBnenusm WM. C. MoagHuUKoOBa
u . B. CbrueBa, UICTOUHUKOM MOTJIU CIYXXUTb paino-
TeOXUMUYECKHU CIlelMaIn3uPOBAaHHbIE TPAHUTOUIbI
W TPaHUTU3UPOBAHHbBIE TTOpPOAbl (pyHOameHTa [2, 5].
I A. latkos u JI. H. [IlatkoBa mpenmnoyaratoT B Kaye-
CTBE MCTOYHHMKA ypaHa KHUCJbIe BYJIKAHUTBHI CaMOM
KaJlbAephl 3a CUYET MOABUKHBIX (POpPM, MOSBICHUE
KOTOPBIX CBSI3aHO C pacKpucTajim3alueit crekna [8].
JI. T1. MykoBa — CTOPOHHUK MaHTUHHOIO TPOUC-
xoxnaeHus ypana [1, 3]. OgHaKo MOJYEPKUBAET, YTO
YpaHOM HaCHIIIeHbI KUCJTbIe MArMaTUIECKIE TIOPOIBI —
TPaHUTOUIBI U pUOIUTHI. O6e Pa3HOCTU — MPOU3BOI-
HbIe TTOJUXPOHHOM IUTOMMILHON TuddepeHnmrmaumnm
3¢MHOM KOPHI, TIPY KOTOPOI mo3aHue TuddepeHInaThl
MHTEHCUBHEE 00OoraileHbl ypaHOM U TopueM. [lepBuy-
HBIE COIeprKaHUsI ypaHa aKTUBHO IepepacIpeesisuiich
SMUTEHETUICCKUMU TIPe0Opa30BaHUSIMU MOPOJ, KOTO-
pble B paiiOHE PYAHOIO IO UMEJH TTOJUTEHHYIO ITPU -
pomy ¥ MHOTOKPAaTHO ITOBTOPSUIMCH, HauMHas C paH-
HEro MpoTepo30sl.

B dyHmamenTe CTpesblIOBCKOI Kallbaephl B JOME-
3030MCKMI 3TaIl TPAHUTOMUABI IMOABEPTAIUCH MOJIHN-
XPOHHBIM IIPOLIeccaM KBapIl-aTbOUT-MUKPOKIMHOBOTO
MeTacoMaro3a UM TpelizeHusanuu. BosgeiicTBue aTux
MPOIIECCOB Ha IMOBEICHNE ypaHa pa3IndaHo. B kBapii-
MOJICBOIIITATOBEIX BBICOKOTEMITEPATYPHBIX METaco-
MaTuTax ypaH COCPEeIOTOYEH B aKleCcCOpUsX — ypa-
HUHUTE, IIUPKOHE, MOHAIIUTE, KCCHOTUME U APYTHUX
MUHepasiax. bojbiias ero yacTh B BUJe MUKPOAKIIEC-
CcopueB cocpegoToueHa B Ouotute. [lpu HamoxeHUU
MPOIIECCOB T'PEeH3eHM3AlIMM aKIIeCCOPUM pa3pylla-
[0TCSI, 2 OMOTUT TOJTHOCTHIO OUMIIAETCS OT BKJIIOYE-
Huii. TTosBasiIOTCS MEXX3epHOBBIE BBIACICHUSI, CIYCT-
KM, TOHYAHIINE MPOXWIKK U T. A. [lpn HanoxXeHUn
MO3HUX CJIA00KMCIIBIX PACTBOPOB CYIIECTBEHHAsI €To
4acTh IMEePEeXOIUT B PACTBOPEHHOE COCTOSIHUE, B TO
BpeMsI KaK M3 HEM3MEHEHHBIX M TIOJICBOIIIATU3UPO-
BaHHBIX TPAHUTOMIOB IPY BBIIIEIAYNBAaHUM W3BJIEKa-
€TCsl He3HauuTeJbHas 4acTb ypaHa. B BepTukaibHOI
METacOMaTUICCKON 30HAIBHOCTU TPAHUTHBIX MacCH-
BOB HIKHSIST 9aCTh IIPEICTaBIIeHa 30HOM MUKPOKITUHU -
3allMU, BbIIIE 30HOI aIbOUTU3AIIMU, & BEPXHSISI 30HOM
rpeiizeHusanmnu. I[lepexoabl Mexay 30HaMU HEUYETKHE,
TOCTETIEHHBIE, C COBMECTHBIM COHAXOXICHUEM 3THUX
MUHEpaJIoB. DTUM, BEPOSITHO, OOBSICHSIETCS HaOJII0-
JIaeMoe B TJTyOOKMX CKBaXXMHAX Ha MECTOPOKICHUSIX
AHTell 1 ApPTyHCKOE YBEJMYECHHE JICTKOIOMBIKHBIX
¢dopmMm ypaHa mpu NpuOIMXKEHUU K KpoBiie ¢yHIa-
MeHTa Ha ()oHE OOIIEro YMEHBIICHUSI €ro comepKa-
HUS B rpaHuTax. Haoboport, ¢ riayouHOi cymMMapHbIe
KOHIIEHTpallUM ypaHa YBEJIMYUBAIOTCA. Makcumasb-
HBbIC UX 3HAYCHUSI IPUYPOUCHBI K MHTEpBajaM KBapll-
OJIEBOLITIATOBOTO MeTacoMaro3a. MIHTepBaj 3aMeTHBIX
M3MEHEHUI comepKaHusl ypaHa v J0JI1 ero MOABUXKHBIX
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Cpeanue conepxKaHusi ypaHa v TOpuUst

B mopozaax CrpelibiioBcKoro pyanoro nojsi, Hopaunckoit m Myxop-Tamunckoit BTC (B 1/T)

[Toponbt U Th Th/U
Crpenbuosckas BTC (o nanubim JI. I1. MirykoBoit)
Ilopoosr BTC
Denb3uThl 14,2 45,7 3,2
HNruumOpuThl (henb3uToB 8,4 45,4 5,4
BysnkaHuuyeckoe CTeK10 pUOJIUMTOBOTO COCTaBa 20,6 57,0 2,8
Puonuter 7,1 49,0 6,9
TpaxuganuTe 5,4 27,0 5,0
Bazanbrel 1,1 6,0 5,5
Tpaxubazanbrbl 2,0 7,5 3,8
Topodwr hynoamernma
[HelicoBuIHbIE KPYMHO3epHUCTBIE TpaHUTHI (PZ)) 3,9 22,0 5,6
[HelicoBunHbBIE KPYMHO3epHUCTBIE TpaHUTHI (PZ,), u3MeHeHHbIe 10,8 16,8 1,6
CpenHe3epHUCTbIC OMOTUTOBBIC TpaHUTHI (PZ,) 2,8 21,0 7,5
CpenHe-KpyITHO3epHUCThIe OMOTUTOBBIE TPaHUTHI (PZ,), n3MeHeHHBIE 9,6 He onpenenenst
[MopdupoBuaHbie 6GroTUTOBBIE TpaHUTHI (PZ,) 0OpaMiieHUs Kaibaepbl 4,2 17,7 4,2
Hopanckas BTC (1o gaHHbIM aBTOPOB)
Iopoowr BTC
Tpaxutsl (MOKpOBHBIE) 2,7 9,2 3,4
Tpaxugauutel (CyOBYJIKaHUYECKUE) 4,7 26,0 5,5
BazanbTel, moepuTH 1,2 473 3,8
AHIE3UTHI 1,5 4,6 3,1
Tydonecuanuku, TydoaneBpoauThl MpudaszaaibHbIe 3,8 7,7 2,0
KoHriomepatsl 6a3zaibHble Or2,5107,5*| Or 6 1m0 17 2,4
[lopoodel gpyndamenma
CueHuTsl, rpaHocueHuThl HopaHckoro maccusa (P,) 7,6 17,5 2,3
CnaH1pl OMOTUT-TTI0JIEBOIIITATOBBIE 43 7,1 1,7
CrnaHI1ieBo-kapOOHATHBIE TTOPOJIBI YTJIEPOACOAepXKAaIe 5,0 8,2 1,6
CrnaHI1bl KBapli-CepULIUTOBBIE 5,0 7,2 1,4
CrnaH1pl yriaepoacoaepxXaliye 9,4 14,1 1,5
Myxop-Tanunckas BTC (1o gaHHbIM aBTOPOB)
Ilopodvt BTC
JlonepuThl MeJIOBOro Bo3pacTa 0,8 3,1 3,9
Denp3uthl, Geab3UT-MOPOUPLI 3,5 13,4 3,8
Bynkanudyeckoe CTEKJIO KUCIIOTO COCTaBa 3,0 13,8 4.6
Puonutel, ux tydut 2,5 10,8 4,3
TpaxuToBble U TpaxuaaLMTOBbIE MOPMUPBI 2,5 10,6 4,2
KoHrnomepatbl, necyaHUKU, ajeBPOJIUTHI 2,5 10,0 4,0
BazaneThl, uX TYGhb 1,5 5,6 3,8
Ilopoodet ghynoamenma
Ipanurounsr mxuauHckoro komruiekca (PZ,) 2,9 13,8 4.8
CUEHUTBI, TPAHOCUEHUTBI KYHAJIEHCKOTr0 KOMILIeKCa 7,2 29,6 4,1

*2,5 - ¢ mpeo61afaroLert rabKoil IOpOj OCHOBHOIO COCTABa; 7,5 — € Ta/IbKOI 1 Ba/lyHaMU CUEHUTOB U IPAaHOCUEHUTOB.

¢opMm Haxoautcst Ha rayouHe 1500—1800 M. YMeHb-
LIEHKE KOHLIEHTPALMK ypaHa B BepXHEW 4acTU CBS-
3aHO C BBINIEJTAYNBAHUEM €T0 HU3KOTEMITEPaTyPHBIMK
BYJIKAHOTEHHBIMU ME3030MCKUMU IMIPOTEPMaIbHBIMU
pacTBOpaMM U MMIpalUeil O CKBO3HBIM TEKTOHMYE-
CKMM 30HaM M3 (dyHIaMeHTa B MOPOIBI KallbIephl,

METAJIJIOTEHHUA

rae OH ocaxjajicsl B OJaronpUsTHBIX cpelaX U B Iep-
BYIO O4Y€pCIb B Oa3aTbHBIX TOPU30HTAX, COACPKAalINX
yriaedumpoBaHHbIE OCTaTKU (hJIOPHI.

B pynooOpasyloiiiem mpolecce BHYTPU Kajblie-
pbl IPUHUMAJI yYaCTUE TAKXKE YPaH, COAEPKABLUMIA-
C4d B CTCKJIaX BYJIKAHMTOB. an/I pacKpucTtajjin3alinumn
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Puc. 1. IllTokBepkoBas mMopdosiorusi pyIHbIX 3ajiexkeid B Mo-
KpoBe TpaxuaanuToB CTpeJbIIOBCKOro MecTopoxienus. Ieo-
Jiormgeckuii paspe3 mo jmaun 113 + 50. ITo JI. I1. MimykoBoii
u 1p., 2005

1 — XoHTTIOMEpaThl; 2 — 0a3aJIbThl CPEIHEr0 IMTOKPOBa; 3 — TY(HI;
4 — TpaxuaauuThl; 5 — 0azaJbThl HUXKHETO MOKPOBa; 6 — rPaHUTbI
(yHnamenTa; 7 — KpyTonagaolme pa3ioMbl; § — MEXCIOEBbIe
HapyleHusi; 9 — ypaHoBble pyabl; 10— opeoJibl yOoroii ypaHoBoi
MUHepan3alu

OH TEepexXOIUT B MUTPALMOHHYIO (hopmy. YuuThIBast
BBICOKME KOHIIEHTpAaIllMM B PUOJUTAX, Tpaxumallu-
Tax, O0OBbEMbI MOABUXHBIX (DOPM ypaHa MOTYT OBITh
3HAYUTEJIbHBIMU.

Bonee BepoATHBIMU MCTOYHMKAMU ypaHa B PyHdO-
oOpasytomux npoueccax CTpeabllOBCKON KaJabaepbl
SIBJISIIOTCS. BHYTPMKOPOBBIE OYaru KUCJIOW Marmbl.
PynooGpazoBaHue 00yCIOBIEHO 3MUIEHETUYECKUMU
IMpeoOpa3oBaHUSIMU TIEPBUYHBIX KOHIICHTpALMI pa3-
JIMYHOM TIPUPOIBIL.

Hnss mecTtopoxneHuit CTpeablIOBCKON Kaabaephl
XapakKTepHbI cienyioume ocobeHHoctu |[3]:

— JUIUTEJIbHAsI aKTUBHOCTb MarMaTUYeCKMX 04aroB
OT 2TaroB TPAaHUTOOOPA30BAHUS B IIPOTEPO30ii-IIaIeo-
3oiickoe Bpemsi 1o dhopmupoBaHus BTC;

— cBsa3b BTC ¢ dyHgamMeHTOM TpOHUILIaeMbIMU
30HAMM Pa3pPBIBHBIX HAPYIICHMIA;

— TIPOSIBJICHHOCTb B TpaHUTOMAAaX (yHIameHTa
IIUPOKUX OPEOJIOB Ipeii3eHU3ALINN;

— pa3BUTHE HU3KOTEMIIEPATyPHBIX TUAPOTEPMATIb-
HBIX U3MEHEHUI, OXBATHIBAIOIINX BCE BYJIKAHOTEHHO-
ocagouHble moponbl BTC, a B pa3IoMHBIX MpOHUIIAE-
MBIX 30HAX I'PAaHUTOUIBI (DYHIAMEHTA;

— BBICOKME KOHIIEHTpAIlMK ypaHa B Tlopojax (yH-
JameHTa U ByakaHutax BTC;

— MHTEHCUBHO IuhdepeHIINPOBAaHHOE pacIIpee-
JsieHue ypaHa B nopogax BTC u dyHnameHnra.

Hopanckas BTC. [Ipyroii mpumep COHaxOXAeHUS
YPAaHOBOTO OpPYICHEHUS B ME3030MCKOI BYJIKAHU-
YEeCKOW CTPYKType M ee (yHAaMeHTe TpelCcTaBlieH
MectopoxneHueM CraHueBoe. OHO pacIojoXeHO
B 10r0-3amnanHoii yactu CeJIeHTMHCKOTO ITOTEHIIMAIBHO
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Puc. 2. Mopdomaoruss 0CHOBHO# KII000pa3-
Hoii 3ajexu Ne 6a MeCTOpOKIeHUS AHTENd.
Teonoruueckuii pa3pe3 mo junun 633 + 50.
IIo JI. II. WmykoBoii u ap., 2005

1 — KoHrnomeparsl; 2 — rpaHuTbl GyHIAMEHTa;
3 — MeXCJIoeBble HapylleHUs; 4 — ypaHOBbIE
pyabl

ypaHoBopyaHoro paitoHa B Hopanckoit BTC, koto-
pas HaXomMTCsS B TIpeaejax OJoKa 3eMHOI KODBHI,
pa3doUTOr0 MHOTOUMCICHHBIMH pa3jIoMaMU pa3ind-
HOM TIyOMHHOCTH, YTO CIOCOOCTBOBAJIO TOSIBJICHUIO
BBICOKOITPOHUIIAEMBIX 30H, KOTOPbIE KOHTPOJIMPOBAIU
TOJIOXKEHNE BYJIKAHUYCCKUX IIEHTPOB B ME30301CKOE
Bpems (4, 7].

BTC umeet nByxbsapycHoe ctpoeHue. HkHuii sipyc
CJIOXKEH paHHEITAIe030MCKUMU cllaboMeTaMOoppu30-
BaHHBIMU KapOOHATHO-TEPPUTEHHBIMU OTJIOKEHUSIMU,
Cpeau KOTOPBIX PacIpOCTpaHEHBbI MauykKU YIIepPOaCO-
JIepXKallux TeppUTeHHBIX M KapOOHATHBIX MOpOd. DTU
OTJIOKEHMSI OTHECEHBI K TeMHUKCKOM cBUTe. OHU TIPO-
pBaHbl TPAHOCMEHUTAMM M CUEHUTAMM BEPXHEIEPM-
CKOTO BO3pacTa COrOTMHCKOro KoMrutekca (Hoparckuii
maccuB). BepxHuii sipyc mpeacTaBiieH 0CcaloYHO-BYJI-
KaHOTEHHBIMU O0Opa30BaHUSIMU PaHHE-CPETHEIOPCKO-
ro Bo3pacta. Pa3pe3 sgpyca HaumHaeTCS Oa3abHBIMHU
KOHTJIOMepaTaMu, KOTOPbIE TIEPEKPHITHI MAauyKoil Tyho-
TMEeCYaHUKOB, COAEPKALIUX YIJIe(hUIIMPOBaHHbBIE PACTH-
TeJbHBIC OCTATKU. BHIIIE 3ajeraioT IMMOKPOBHI U TY(HI
0a3anbTOB U Tpaxuba3aasToB. B 3amagHo yacTu Bysika-
HUYECKON CTPYKTYpPhl pacIiojiararoTcs cyoByIKaHUYE-
CcKue 00pa30BaHUS TPAXUT-TPAXUIALIMTOBOTO COCTaBa.
Ha roro-Bocroke CTpyKTypbl HAaXOIWUTCSI MAaCCUB MeEJ-
KO3E€pPHUCTBIX TPAHOCHEHUTOB IPEINOJOXKUTEIbHO
MO3THEIOPCKOro Bo3pacta. Ero odpasoBaHmsI B CKBa-
KMHAX YCTAHOBJICHBI Ha TJIYOMHE IO/l MEeTaTepPUTEH -
HBIMM TIopoaamMu ¢pyHaaMeHTa. JIpyrue mo3mHeopckue
WHTPY3UBHBIC 00pa30BaHMS IIPEIACTaBICHBI KOMILICK-
COM JIaeK M MaJIbIX MHTPY3Uil METKO3ePHUCTBIX THO-
PUTOB, CUEHUTOB, IPaHOAMOPUT-ITOPMUPOB.
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Puc. 3. CxemMaTnyecKuii paanoreoXuMudeckuii paspe3 (Mectopoxiaenne CinanneBoe — pyaonposiienne CiaHineBoe)

I — BepXHEIOPCKUII KOMILIEKC aeK M MaJIbIX UHTPY3Uil (@ — NAallMTOBOTO M TPaxWUAALIMTOBOIO COCTaBa, 6 — AMOPUTOBBIX MOpdhU-
PUTOB, 8 — OOJIEPUTOB); 2—&§ — WUETYWCKasl CBUTA: 2 — TPAaXUThl, 3 — TpaxXuaHIE3UThl, 4 — Ty(hbl TPAXUTOB, 5 — Ty(oIecyaHUuKU,
6 — ba3aJbHbIC BYJKAaHOMUKTOBBIE KOHIJIOMEPATHI, 7 — TY(OKOHIJIIOMEpAThl, Ty(POorpaBenuThl, § — NOJIepUTHI; 9— 13 — TeMHUKCKas
cBUTa: 9 — KBapII-TI0JIEBOIITIAT-OMOTUTOBBIE ClIaHIIbl, /() — KapOOHATHBIE CIaHIIbl, MHOTAA MPAMOPU30BaHHbIe, /] — amocaHIIeBble
aTBOUTUTHI, 12 — yriepojacoaepXaiine ciaaHibl, /3 — KBapleBble M KBaplicoaepXKallre CUeHUTHI; /4 — reojlorTmdecKre rpaHulIbl;
15 — paznomebl; 16 — OpeKurMu B 30HAX Pa3jioMoB; /7 — MOUCKOBO-Pa3BeIOYHbIC CKBAKMHbI

Pymnas cneumanusanus Hopanckoit BTC mpen-
cTaBjJcHA ypaHOM W (IIFOOPUTOM. MIMEIOTCS TakkKe
MPOSIBJICHUST MOJTMOIeHA 1 OCPUILIMSL.

Pynbr ypanoBoro wmectopoxaeHus CiaHIiieBoe
JIOKaJIN30BaHbI B ITOpOAAaX BEPXHETO0 CTPYKTYPHOTO
spyca M HEIMOCPEACTBEHHO MO HUMHU B OTJIOXCHU-
SIX HIDKHeTO sipyca (puc. 3). B BepxHem sipyce pymo-
BMEIIAIOIMINMU SIBJISTIOTCST 0a3ajbHbIC TY(hOIeCUaHUKHA
C pacTUTEJNbHBIMM OCTaTKaMM. B mepekpbiBaroline
0a3aibThl OpyIeHEHWE He IPOHMKaeT. PymHble Tesa
cTpaTiOPMHOTrO BUIA.

OpyneHeHue B (yHIaMeHTe JIOKAJIM30BaHO B MeTa-
MOp(PUUIECKUX CIaHIIaX TEMHUKCKOI CBUTHIL. PymHbIe
Tella TATOTEIOT K TOPHM30HTaM, COIEpKaIIUM yTJjie-
POIMCTOE BEIIECTBO B Pa3MMUHBIX KOHIICHTPAIIUIX,
MHTEHCUBHO M3MEHEHHBIX. Ha pasmelneHue ypaHo-
BBIX KOHIIEHTpallWii B (PYHIAMEHTE OKA3bIBACT BIIHSI-
HHE TaKXKe TpeIMHHAs TeKTOHUKA U TUIPOTepMaIbHO
MeTacoMaTHIeCKre M3MEHEHMsS, YTO CITOCOOCTBOBAJIO
00pa30BaHNIO XKWIHHO-IITOKBEPKOBOTO OpPYICHEHWS,
CcyOCOTIacHOTO ¢ 3ajieraHueM BMeIalomux mopon [4].

30HATBHOCTh THUIAPOTEPMANBHBIX W3MEHEHUN
B TToponax (pyHaaMeHTa (popMUpoBaiach B pe3ysibTaTe
MOJIMXPOHHBIX U IMOJUICHHBIX ITpolieccoB. MeTamop-
(r30BaHHBIC TEPPUTCHHBIC OTJIIOKCHMS Ha yJacTKax
MECTOPOXKIECHUI W pPYIONPOSIBJICHUIT WHTEHCUBHO
M3MEHEHbI, MHOT/IA 0 TTOJIHOMPOSBICHHBIX MeTacoMa-
Tuecknx Teia. IInpoko pacnpocTpaHeHBI MHOTOKOM-
ITOHEHTHBIE THIPOTepMalIbHBIC accomuanui. B moct-
MeTaMopGUIECKUI TIEPUO TIOPOAbI ObIIIN MOIBEPIXKE-
HBI HU3KOTEMIIEpaTypPHOI aTbOMTU3AIINN U OTACTbHBIC
YYaCTKN METAIOPO.I MOJTHOCTHIO 3aMEIICHBI aTbOMTOM.

METAJIJIOTEHHUA

IIpouecc ampOUTH3ALMU TIPOTEKAl OO0 BHEIPECHMUS
IPaHOCUEHUTOB COTOTMHCKOIO KOMIUIeKCa, TaK KakK
B HUX IIPUCYTCTBYIOT KCEHOJIUTHI aIbOUTU3NPOBAHHBIX
ciaHIeB. Ha cienmyloleM aTame THIPOTEPMAaTbHOTO
MeTacoMmaTo3a c(hopMUPOBAIACh COBOKYITHOCTb acCo-
Hyaluii, HaJTOXEHHBIX Ha albOUTUTHI (KBapll, Kapoo-
HAaT, CePULINT, TUAPOCTIONBI, XJIOPUT, SIMUIOT, OMOTHUT).
ITo cocTaBy accoumanum pa3uesiioTcsl Ha IBe TPYIIIIbL:
Oepe3uTOMaHYIO (KBapll, CEPUIIUT, KapOOHAT, TIEeHHUH,
IIAMO3UT) U TIPOTMJIUTOBYIO (3ITUIOT, IIOMU3UT, XJIOPUT,
kapooHar). Ilocneayrolire HOBOOOpPa3oBaHUSI XapaK-
TepPU3YIOTCS KUJIbHOM M MPOXMIKOBON (opMaMu.
Hawubosee pacripocTpaHeHbl KapOOHAT U KBapll. bonee
penKU TIPOXWIIKA KaoJIMHUTA, aJbOWTa, KaJuIIaTa
(amyssipa), meosura, (uoopura.

B yrimepompcomepskalnx MPOCIOSX YIJIEPOHd BBIIE-
JigeTcsl B ABYX (popMax — B BUJE JMH3 U IPOCTOEB
(BepOSITHO, CHHTEHETUUYECKIX) U 00pa3yeT MPOXKUJIKHA,
TOHKHUE TpaUTOIMOAO00HBIC TIJICHKM Ha ITOBEPXHOCTHU
TpelH (3nureHernyeckuit). C HUMU acCOLMUPYET
MUPUT, BKPAILUICHHbIA 1 TUIEHOYHBIN.

B HIXHMX TOpM30HTaX OTHAEABHBIX CKBaXXMH Ha
mecTtopoxaeHun CraHueBoe u pyaonposiBieHuu [ped-
HeBoe 3a(DMKCUPOBAHBI XJIOPUT-IMUA0T-aM(pUOOIOBbIE
accormanuu (amduodonoBbie mponuauThl). [TosiBneHne
TaKUX METaCOMaTUTOB OOBIYHO HaOJI01aeTCsI B 0OpaM-
JICHUY Y HaABIHTPY3UBHBIX 30HaX MAaCCUBOB TPAHUTOU -
JIOB, U3 YeTO MOXKHO TIPEAIIONIOXNTh, YTO 3TU PyITHBIC
OOBEKTHI PACTIOIaraloTCsl Hajl HE BCKPBITBIMU 3PO3Uei
TPaHUTOUIAMMU.

CHEeHNTHI M TPAHOCHEHUTH M3MEHCHBI HE3HAUM-
tenbHO. Cpeau HOBOOOpa3oBaHUIA B HUX TIPUCYTCTBYIOT
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aJIbOUT, MYCKOBUT U OMOTUT. B 30Hax OpekunpoBaHUs
Ha HUX HAJIOXEHBI KBapI-TUAPOCTIOONCTEIC 1 KapOo-
HaAT-TUAPOCTIOAUCThIE accouuanuu. [IpucyTcTByrOT
Tea 0apuT-(PIIOOPUTOBOTO COCTaBA.

B BepxHeM sipyce, KOTOPHIII Ha yJacTKaX MeCTO-
POXIEHUI W PYLONPOSBIEHUN CIOXEH KOHIJIOME-
patamMu, TyQoIlecCyaHUKAaMHU C OPTraHUKOM, JaBaMM
u TydamMu 06a3allbTOB, U3MEHEHUS IIPOSBICHBI MEHee
3HauYMMO. B OCHOBHBIX BYJKaHUTaX U KOHIJIOMepaTax
[JIaBHBI HOBOOOpPa30BaHHBIM MUHepand — KapOoHaT.
B BysiKaHUTaX MOSIBASIIOTCS BblAeaeHUs OuoTuTa. Pexe
BCTPEYAIOTCS CEPULIMT-XJIOPUTOBbIE acCOLMAIIM, Pa3-
BUBAIOIIIMECS T10 IIEMEHTY KOHIJIOMepaToB. MHTeHCUB-
HO M3MEHEH TOPU30HT TY(DONECIYAHUKOB C YPAaHOBBIM
OpyIeHEHUEM, KOTOpbIe 3aMelllaloTcs KapOoHaT-Kao-
JIMTHUT-TUAPOCTIONUCTEIMUA arperaTaMu.

TpaxuTel ¥ TpaXUOALNTHI, PACTIONIOXKEHHBIE Ha TICPH -
¢epun BTC, nameHeHbl 10 TUITY (PeabamnaTopupon
(HM3KOTEeMITepaTypPHBIX KBaPIl-aIbONT-KaTUIIITATOBBIX
mapareHe3ncoB). DenpammaToGpupoBble 00pa30BaHUS
pa3BUBAIOTCS [0 OCHOBHOM Macce B BUIE JIMH3, Hellpa-
BWJIBHOI (hOpMBI THe3. JIOKaJIbHO, IMPEeNMYIIIECTBEHHO
BIOJIb 30H TEKTOHMYECKNX HAPYIIEHUIA, 110 (heThaIIITAa-
TodUrpaM pa3BUBAIOTCS KBapIl-TUIPOCTIOAUCTBIE ACCO-
YAy (aprIIA3UTHI).

I[To pammorecoOXMMHWUYECKMM CBOWCTBAM TIOPOIEI
Hopanckoit BTC cnabo cneunanu3upoBaHbl Ha ypaH
IIpY HEPAaBHOMEPHOM €T0 IIPOCTPAHCTBEHHOM pacIIpe-
nmeneHnu. Ha ydyacTkax, OTmajleHHBIX OT PYyIHBIX 00b-
€KTOB, KOHIICHTpAalLlM1 YpaHa BO BCeX Pa3HOBUIHOCTSIX
TIOPOJI SBJISIIOTCS OJU3KIAPKOBBIMU IIPU HOPMAJTbHOM
(3—5) Topuii-ypaHOBOM OTHOILLIEHUU. JINIIIb B JIOKAJIb-
HBIX aHOMaJIbHBIX OpeoJjiaxX MPH MOBBILIEHUU COAepKa-
HUI ypaHa 3TO OTHOIIEHWE 3HAYUTEJIbHO YMEHBIIA-
ercda. B neHtpanbHoilt yactu BTC, rne pasmerarorcs
MectopoxaeHue CraHIeBoe U TpyIrna pyaonposiBie-
HUI, cpemHee comaepKaHWe MPAKTUYECKU BCEX TUIIOB
ITOPOI YBEJIMUMBAETCS B IBA-TPU pa3a BBIIIE KJIapKa
MPpY YCTONYMBOM IMMOHWXKEHHOM TOPUIi-ypaHOBOM OTHO-
meHuu (< 2). Takke IOBBINIAETCS HEPAaBHOMEPHOCTh
IMPOCTPAHCTBEHHOIO paclpeneiicHus ypaHa. B mera-
TEPPUTEHHBIX OTIOKEHUSIX TEMHUKCKO CBUTHI CpeHee
colep:kaHue ypaHa COCTaBiseT 4,5 I'/T, a B OTAEJIbHBIX
MIPOCIIOAX YIJIECOAEPKAIINX CIAHIEB YBEIMINBACTCS
10 9,4 r/T. I1oBbIlIEHHBIMU KOHLEHTPALIUSIMU BbIAC-
JISIIOTCS TpaHOCUeHUThI (cpeaHee 7,6 1/1) HopaHckoro
MaccuBa (Tabauua).

Pynonoxkanusyoiieit cpenoii B mopomax Me3030ii-
CKOTO 4YexJia SIBJSIIOTCS apTWLIM3UPOBaHHBIE TY(hO-
TeCYaHWKHN, HACBIIIEHHBIC OpraHnKoi. B dyHmameHTe
OpYACHEHUE TIArOTEeT K YIIepoacoAepXKaliiM MeTa-
IecyaHMKaM M MeTaclaHLaM, UHTEHCUBHO TUIPO-
TepMaJIbHO M3MEeHEHHBIM. [IpakTWdyecKu Bce PYIHEIC
KOHIICHTpAallMU ypaHa pacriojaraioTcsl B opeosiax ajlb-
OUTHU3aLMMU, a PYAOBMELIAIONIEN CPenoil SIBISIOTCS
TUAPOCEPULIUT-XIOPUTOBEIC 30HBI ¢ TTMpUTOM. Kpome
TOro, B PErMOHaJIbHON TUAPOTEpPMabHO-MeTacoMa-
TUYECKOW 30HAIBHOCTU PYJOHOCHbBIC 30HbI TSTOTCIOT
K 00JIaCTU COIPSIKCHUS TPOIWIINTOBEIX U Oepe3u-
TOUJHBIX 30H, CJIYXalllell TeOXMMUYECKUM O0apbepoM,
0JIarONPUATHBIM U1 PYA0OOPa30BaHMUSL.

Takast pyITOKOHTpOJMpPYIOIIass 00CTaHOBKA Xapak-
TepHa 11 MHOTUX MecTopoxaeHuit CeBepHoro Kazax-
CTaHa — MPUYPOUYCHHOCTh K OApbepHOM 30HE IPOIIH-
JINTOB M OEPEe3NTOB, KOHTPOJIb YIIIEPOACOAEPKAIINMU
nopoaaMu. PynoKOHTpOJUPYIOIIMMU MeTacOMaTUTaMU
SIBJISIIOTCSI aIbOUTUTBI U Oepe3uThl. Hanboliee cxomHbl
¢ MectopoxaeHreM CiaHlieBoe MecTopoxkaeHus I[pa-
yeBcKoe, depraueBckoe u Jyoposckoe [6].
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TuaporepmanbHble U3MEHEHMSI B TTopoaax (yHaa-
MeHTa Ha CJaHUEBOM MECTOPOXIEHUU OTCYTCTBYIOT
B OTJIOXKEHMSIX BEPXHETO sIpyca, T. €. OHU 0oJiee paHHUE
o OTHOIIEHMIO K ctaHoBIeHUI0 BTC, Kak u mporecc
pynoobpazoBaHus. OpyaeHeHre XK€ B Heil BOZHUKIIO
3a CYET BBIHOCA ypaHa U3 PYAHBIX Tell B (PyHIaMEH-
T€ B CBSI3U C ITOCTBYJIKAHMYECKOM TMOPOTEPMAaIbHOM
JIEATeIbHOCTBIO B IOPCKOE BPEMSI U OCAXIEHUEM €ro
Ha BOCCTaHOBUTEJbHOM Oapbepe HaCBIIICHHBIX Opra-
HUKOI TydorecuaHnkax 1 TydorpaBesinTax.

s ypaHoBopyAaHbiX 00bekToB HopaHckoit BTC
XapaKTepHbI CAeayIolIe 0COOCHHOCTHU:

— JIUTOJIOTUYECKUI KOHTPOJIb M pa3MeIleHUe ypa-
HOBOTO OpPYIEHEHMUS;

— TUAPOTEPMaTbHO-METaCOMaTUUYECKHUE H3MEHE-
HU, BKIIOYAIOLIKAE NOPYAHYIO albOUTU3ALUIO, PYIO-
BMEIAIOIIME TUAPOCTIONUCTO-XJIOPUTOBBIE METACOMA-
TUTHI B DyHIAAMEHTE, M apTUJUTU3UTHI B BEPXHEM SIpyCe;

— TMIOBBIIICHO COAEpKaHME ypaHa Ha ydJacTKax
PYIHBIX OOBEKTOB B MOPOJAX O0OUX SIPYCOB Ha (hpoHe
TMOHVXEHHOT'O TOPUI-YpaHOBOTO OTHOILIECHUS;

— yMepeHHasa auddepeHIanys pacipeneaeHus
ypaHa 1o Bceil Teppuropun BTC;

— IIOCPEIHEIOPCKOE Pyoo0pa3oBaHKe ypaHa, BO3-
MOXHO, C IIOCJIECIYIOIIUM IIepepaclpencieHueM Ha
MO3IHUX 3Tanax akTuBu3auuu. [losiBieHue 101pcKoro
opyAeHEeHUs B GyHAAMEHTE TaeT OCHOBaHUE MTPe/Ioia-
raTh OOHapyXeHIe MECTOPOXKICHUI ypaHa 3a TIpeiesia-
MU BYJIKAHWUUYECKUX CTPYKTYP, aHAJTOTUIHBIX TAKOBBIM
B CeBepHo-KazaxcTaHCKOI ypaHOBOPYIHOM MPOBUH-
LIUHU, TOe aIbOUTUTOBBIC (MCUTOBBIC) U OEPE3UTOBEIC
METaCOMATUTBI PYLOKOHTPOJIUPYIOLINE;

— MPOCTPAHCTBEHHAsl COMPSIKEHHOCTh ypaHO-
BOTO OpYIEHEHUSI B IOPCKMX TEPPUTCHHO-BYJIKaHO-
TEHHBIX OTJIOKEHUSIX WU METAaTePPUTEHHBIX MOPOaaX
(yHzameHTa.

Ha onHom u3 yuactkoB Hopanckoit BTC (pynompo-
sapneHue [peOHeBOe) Haa pyAHbIMU TeJlaMU B (pyHIa-
MEHTE U B MOPOAAaX ME3030MCKOro uexjia OpyaeHeHue
OTCYTCTBYET, YTO MOXKHO OOBSICHUTHb 3HAYUTEIHHOMN
OTOPBAHHOCTHIO TIO TJYOMHE OT HUXe3aJeralolnx
pya (6osee 200 M 10 6a3aqbHBIX KOHIJIOMEPATOB) WU
BBIMIAICHUEM U3 pa3pe3a 4exiia TyGpoIrecYaHUKOB C pac-
TUTEBHBIMU OCTaTKAMMU.

[Tpu comnocrtaBieHun co CTPeabLIOBCKUM PYIHBIM
nonem B Hopanckoit BTC nmeet MecTo 60JbIIoe pas-
JIMYUe B COCTaBe MOPOJ BEPXHETO M HUKHETO SIPYCOB,
Ipyrue TUIApoTepMaibHble U3MEHEHUs, Pa3HbI ypo-
BEHb CPEIHMX COIEpKaHMI ypaHa B MOPOAAX, Pas3Ind-
Has cTerneHb ero nuddepeHuuanuu. [IpuunHa HU3KUX
PYIHBIX KOHIEHTpAllMii ypaHa W Majible MacIuTaObl
PYIHBIX Te€J, HECMOTPS Ha AOBOJIbHO 3HAYUTENb-
HBII TEOXMMUYECKUI pecypc ypaHa B (yHIaMeHTe,
MO-BUIMMOMY, 3aKJTI0YAETCs B C1a00M MPOSBICHHOCTU
MOCTBYJIKAHNYECKOM TUAPOTEPMAIbHOM AESITEJIbHOCTH.
DTO CBSA3aHO CKOPEE BCETO C «HEIOPA3ZBUTOCTbIO» BYJI-
KaHUYECKON CTPYKTYPhI U OTCYTCTBUEM MOIIIHOT'O KC-
TUIO3UBHO-3(P(PY3UBHOTO BYJIKAHU3MA.

Myxop-Tamanckas BTC. Myxop-Tanunckass BTC
HaXOIUTCS B BOCTOUHOM yacTh CeJIeHIMHCKOIO MTOTEeH -
LIMAJIBHO YPaHOBOPYJIHOIO paiioHa U Mo Mopdoaorun
MPEICTaB/SIET BIAAUHY, CIOXEHHYIO 0CaA0YHO-BYJIKA-
HOTEHHBIMU O00pa30BaHUSIMU CpPeaHE-TI03IHEIOPCKOTO
BO3pacTa, KOTOPHIE IIePEKPBITH MEJTOBBIMU 0a3aIbTaMM
u noneputamu. @yngament BTC — pazHoBo3pacTHbIe
TPaHUTOUIBI PA3IMYHOTO COCTaBa, PaCcIpOCTPaHEHHbIE
B 00paMJICHUM U B BUAC €AMHUIHBIX B HEil BHICTYIIOB.
Beinenstorcs Tpu KOMILIEKCa TPAHUTOUIOB: PaHHEase-
O30MCKUM IXXUIUHCKUM, CPEIHE-BEPXHEIIATIE030UCKUM

Pecuonanvhas eeonoeuss u memannoeenus Ne 66/2016



OMUYYpCKMII U TpHacC-pAaHHEIOPCKUN KyHaJIEMCKUIA.
IMociaemHne mBa MMEIOT OJIM3KUE TETPOXMMHUUECKIUE
XapaKTEePUCTUKU 1, BO3MOXHO, SIBISIIOTCS (ha30BbI-
MU 1 (alMaTbHBIMU PA3HOBUAHOCTIMU. [paHUTONIBI
JCKUIWTHCKOTO KOMIUIEKCa CJIaraloT KPYIHBIA 0aTOJIHUT
C TOMOAPOMHBIM (pa30BbIM COCTaBOM — OT radbopo-
IMOPUTOB 10 OMOTUTCOAEPKAIIUX I'PaHUTOB. B 3THX
IPAaHUTOUIAX TIPUCYTCTBYIOT KCEHOJHUTHI MPaMOpPOB
1 KpUCTAJUTMYECKMX cIaHIIeB. B cocTtaB 6ojiee MOI0abIX
IIOpO BXOAST JEHKOKPATOBBIE TPAHUTHI, PUOCKUTO-
BbIe, STUPUH-PUOCKUTOBEIC M STMPUHOBBIE I'PAHOCH-
€HUTbl U CUEHUTHI. VIX MpOphIBaIOT JaiKU U IITOKU
CUEHUT-TIOPHUPOB, JTaMIIPOPUPOB, METKO3EPHUCTHIX
MOHIIOHHMTOB.

Paspes Myxop-Tanunckoit BTC HaumHaeTcs, Kak
MMPaKTUYECKX BO BCEX BYJIKAHMUECKUX CTPYKTypax
3abaiikabs, KpyITHOBAJIyHHOTAJICUHBIMU KOHTJIOMEpa-
TaMu, Cpelu 00JOMKOB KOTOPBIX MpeodIafaloT IpaHu-
TOUABI — JISMKOKPATOBBIEC M MEJIAHOKPATOBBIE TPAHUTHI,
IPaHOIVOPUTHI, TUOPUTHI, TPAHOCUEHUTHI, CUCHUTHI,
nammnpodupsl. Hag HuMu 3aneraloT TydorecuaHuKH,
TyorpaBenuThl, TyQOUTHL. BhIlle pa3pe3 npeacraBiecH
JIaBaMU ¥ Ty(haMU Pa3IMIHOIO COCTaBa C ITaYKaM1 KOH-
IJIOMepaToB, MeCYaHUKOB, ajJeBpoJUTOB. B mporecce
crtanoBieHuss BTC wnaOmomaercs mocienoBaTelbHas
CMEHa COCTaBa BYJIKAHWUTOB OT OCHOBHBIX K KHUCJIBIM.
OO01eil yepToil coctaBa BCeX BYJKAHUTOB SIBJSICTCS
MTOBBIIIEHHAS IIEJIOYHOCTbD.

Brie koHromepatoB paspe3 BTC B BocTouHOM
1 3amagHOM YacTsX pa3JuyHbIii. B BocTOYHOI KOHIJIO-
MepaThl IIePeKpPbIThI 0a3ajbTaMu, TpaxubazaabTaMu, UX
TypamMm, aHIe3UTaMH. 3aBepIIAIOT pa3pe3 MOKPOBHEIC
U CyOByJIKaHMYeCcKMe aluu TpaXuaallUTOB U TpaxXu-
ToB. Kucible ByJIKaHUTHI OTCYTCTBYIOT. B 3amagHoii
YaCTH Ha KOHIJIOMEpAaTax 3aJierafoT ITOKPOBHEI U CUJLITBI
TPaxyuTOB U cueHUT-nopdupoB. Hax Humu pacrnosara-
10TCSI TY(DBI, JIABOKJIACTUTHI, JIABBI PUOJIUTOB, KOTOPBIE
MIepeKPHIBAIOTCS TTOKPOBAMM CTEKOJI KHMCJIOTO COCTaBa
u ¢pmouaanbHbIMU (penb3utamu. Ha oTaenbHbIX yyacT-
Kax Ha KOHIJIOMEpaTax HEIOCPEACTBEHHO 3aJIeTaioT
JIABOKJIACTUTHI U JIaBBI PUOJINTOB.

[MocnenHss ¢asza ByJIKaHMYECKON AESTEIbHOCTU
B Myxop-Tamunckoit BTC 3aBepmmiach U3MTUSTHUEM
0a3aIbTOBBIX JIaB B MeJIoBOil mepuoa. OHU 00pasyroT
CepHI0 MOKPOBOB B BOCTOYHOI YacTH CTPYKTyphl. Cpe-
JIA KPYITHBIX TTOKPOBOB PaCIIOjIaraloTcs CyOByJIKaHUYE-
CKHE pa3sHOCTU — JIOJCPUTHI M TaOOPO-I0JICPUTHI.

Bynakanutet BTC npopBaHbl gaiikamMmu, cujia-
MU [JOJICPUTOB, CHEHUT-IMOPGUPOB, TPAXUTOBBIX
nop@upos.

Ddopmuposanune BTC Ha Bcex aTanax mponucXomauiIo
B YCJIOBUSIX aKTUBHOW TEKTOHMYECKOU MeATEIbHOCTH.
Eé 3anoxeHuio mpeanecTBOBaao MHTEHCUBHOE BO3-
IbIMaHUE TEPPUTOPUM, KOTOpas MMesaa pPa3JIOMHO-
OJIOKOBBI XapaKTep, YTO IMPUBEIO K 00pa3zoBaHUIO
pacujieHeHHoro naneopelibeda. [Ipoluecc nporudaHus
OCHOBAaHMSI CTPYKTYPbl MTPOUCXOAWI B YCJIOBUSIX BOC-
XOISIIIIEe-HUCXOMSIIINX IBMKEHU, KOTOPHIE COIPOBO-
KIATUCh Pa3pbIBHBIMYM HAPYIICHUSIMUA Pa3HBIX TTOPSII-
KOB M HallpaBJIeHUl, paCWICHUBIIMX CTPYKTYPY Ha psi
0710k0B. BHyTpu 0J10KOB HabJIt0gaeTcsl UHTEHCUBHAS
TeKTOHUYECKAs MpopadoTKa, YTO OOYCIOBUJIO TOSIB-
JIeHUE 30H ApOoOJeHMS, KIMBaXxa, KaTakjaaza U APYrux
IIPOHUIIAEMBIX CTPYKTYp. Haamare 30H BBICOKOI MpoO-
HUIIAEMOCTH O00ECIIeUIO aKTUBHYIO MUTPAIUIO pac-
TBOPOB Pa3JIMYHON MPUPOIbl U MHTEHCUBHOE MPeood-
pa3oBaHME TTOPOI.

Haunbonee paHHUe ruaporepMaibHO-MeTacoMa-
TUYECKME U3MEHEHMsI CBsSI3aHbl ¢ (hOpMUPOBaHUEM

METAJIJIOTEHHUA

TPAaHUTOMIHBIX KOMILJIEKCOB. B KaxmomM m3 HHX
B MOCTUHTPY3UBHBIN TEPUOA MHTEHCUBHO IIPOSIBICH
KBapIl-aJIbOUT-MUKPOKIMHOBBII BBICOKOTEMITEpATyp-
HBIA METACOMAaTO3, KOTOPHIM BO BPEMEHU CMEHUJICS
MPONUINTU3AIMEN C BBIIEJICHUEM BIUI0TA, XJIOPUTA,
KapOoHata. B cueHuTax u rpaHOCHEeHUTaX OMIYPCKOTO
¥ KyHAJIEHCKOTO KOMIUIEKCOB, HapsIy ¢ IePEUNCICH-
HBIMY MUHEpaJIaMU, pacIpOCTPAHEHbI METacOMaTUye-
CKMe 1IeJouHble aMduOobl (puOEeKUT, apdBEICOHUT)
¥ MUPOKCeHBI (3rupuH, akmut). [Ipornecc rpeiizeHnsa-
MU TIPAKTUYECKU HE TPOSIBJIEH HU B OTHOM U3 KOM-
TUIEKCOB, 3a UCKJIIOYEHHUEM JIOKATbHO pacpOCTPaHEH-
HBIX eIMHUIHBIX YelTyeK MyCKOBHUTA B 3allaHOI YacTH
BTC cpenu rpaHUTOUAOB JXKUAWHCKOTO KOMILJIEKCA
U B KyHaJIeiCKMX TPAaHOCHEHUTAX.

Hawubosiee MTHTEHCUBHBI TUAPOTEPMATIbHBIE MTPEOO-
pa3oBaHMsI B ByJKaHWUTax. KaxjaoMmy TuIy BYJIKaHU-
YeCKUX TPOSIBIEHUI COMyTCTBOBAJIM CBOEOOpa3HbIC
M3MeHeHus rmopod. bosee mo3aHue anureHeTUYECKue
MUWHepaibl HaKJIaIblBaIMCh Ha paHHUE. B Gazanbrax
U aHAe3UTaxX paclpoCTpaHEHbl XJIOPUTOBBIE, MOHT-
MOPWIJIOHUTOBBIC, XJIOPUT-3IMUIOTOBBIC aCCOLMAIINM.
MHorma uM cormyTCTBYIOT KBaplil, KapOOHAT, CeJIaloHUT,
peako (aroopur.

B tpaxmTax M TpaxmmamuTax 4aiie BCEro pa3BUTHI
KBapll, CEpUITUT U TUApocTionsl. M3penka nossisitorcst
KapOoHaT 1 XJIopUuT. Ha oTnenbHbIX yyacTKax, 0COOeH-
HO B CYOBYJIKAaHMUYECKMX Pa3HOCTSIX, IIPOSBICH HU3KO-
TeMITepaTypHbBI KBapIil-KaJIUIITMATOBBIII METacCOMaTO3.

MHTEeHCHUBHO U3MEHEHbI PUOJIUTHI, ByJIKAHUYECKHUE
cTekJia, Genb3uThl U Tydbl 3TUX Mopoa. Turmomopd-
HBIM MHWHEPaJIOM B KOMIIJIEKCE HOBOOOpa3oBaHMIiA
SIBJISIETCSI 11€OUT. Yalle Bcero B accouuali ¢ HUM
YCTaHOBJICHBI TUAPOCIIONBI, MOHTMOPWJIJIOHUT, PEXe
KPUCTOOAJINT, aayJisip, CMEKTHUT, OIajl, KBapil B KPUII-
ToarperaTHOM BUIE. DTU MUHEpabl HaKJIadbIBAIOTCS
Ha TpaxWThl W TpaxWIALIMTHI, pexXe Ha BYJIKAHUTHI
OCHOBHOT'O-CPEIHETO COCTaBa.

B o6111eM Buze B MOJISIX pacpOCTPaHEHUST PUOTUTO-
BOI TOJIIIM BEAYIIMMU TUIIAMU M3MEHECHUN SIBIISIIOTCS
1eoauTU3aus u aprumsaius. CoctaB COMyTCTBYIO-
KX MUHEpaJoB HermocTossHeH. Kpome mepeuncieH-
HBIX BBIIIE, M3penKa K HUM IPUCOCANHSIOTCS ITUPUT
U GIOOPUT.

B cBs13u ¢ MenOBBIMM Oa3ajibTaMU TUIPOTEPMalb-
HbII MeTacoMaTo3 ouyeHb ciab. Ha 3HauuTenbHOM
YacTU MX PacMpOCTpaHeHUsI OHU He u3MeHeHbl. Cpe-
1 HOBOOOpPa30BaHUI HE3HAYMTEIbHO Pa3BUT OMOTUT.
Kpucramibsl oavBruHA 3aMeIIaloTCs MITUHTCUTOM.

Kax u Bo MHorux pymoHocHbix BTC 3abaiika-
Jbsi, B Myxop-TaJluHCKOI CTpPYKType IIMPOKO pac-
MPOCTPAaHEeHbl aprWLIM3UThI, CIyXallixe OJarompusiT-
HOU TpearnochuIKoi ajisi (hopMUPOBaHUST YPAHOBOTO
OpYIEHEHMUSI.

K pammoreoxmmmyeckoil xapakKTepUCTUKE ITOPOI
Myxop-TanuHCcKoOl Tolanu cieayeT 100aBUTh, YTO
OHa He CIlelMaIM3upoBaHa Ha ypaH. CpenHee 3HaueHUe
ypaHa (MeCTHbIE KJIapKu) JJisi OONbIIE YacTh TTOPOJ,
3aMETHO HMXe KJIapKOB 3eMHOI Kopbl. MckimoueHne
COCTaBJISIIOT TPAHOCHUEHUTHI U CUEHUTHI OMUYYpPCKOTO
W KyHaJIeiicKoro KomIuiekcoB. [IpeBBIIalOT KiIapKu
3eMHOI KOPbI KOHIIEHTPAIIMU YpaHa B TOPOIaX OCHOB-
HOTO cOoCTaBa, IpuYeM B 0a3ajbTax paHHEIOPCKOIO BO3-
pacTa KjapK KOHIIEHTpaluM ypaHa ~ 3,0, B MEJIOBBIX
1,6. Cpenu KUCIBIX BYJIKAHUTOB KJIapKy YpaHa 3eMHOM
KOpBI COOTBETCTBYIOT (PeIb3UTHl — 3,5 U ByJIKaHUYE-
ckue crekina — 3,0 T/T. B puommTax, ux tydax, Tpaxu-
TaX U TpaxuaaluTax, COCTaBJISIONINX OCHOBHON 00B-
€M KUCJIBbIX U YMEPEHHOKMCIIBIX BYJIKAHUTOB, CPEIHUE
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KOHIICHTpAllMU ypaHa cocTaBisoT 2,4—2,5 1/1. B mec-
YyaHUKaX M KOHIJIOMepaTax MECTHbBIC KJIAPKU COOTBET-
cTBeHHO 2,3 u 2,5 r/T. B KOHIMIOMepaTax KOHIIEHTpa-
IIMK ypaHa MOBBIIIAIOTCS B BocTouHol yactu BTC, rae
HX TaJIbKa COCTOUT IPEUMYIIECTBEHHO U3 TPAHOCHEHU-
TOB, U MOHMXKAIOTCS B 3alaJHOUN B CBSI3U C ydyacTUEM
B COCTaBe TajJieK JUOPUTOB. B rpaHUTaX TKUAMHCKOTO
KOMILIEKCA B CPeTHEM COIEPXKUTCA 2,9 T/T, B CHEHUTaX
U TPAaHOCUEHUTaX OMYYPCKOTO M KYHaJIEHCKOTro KOM-
wiekca 7,2 1/1. I BceX TPYIIT IOPOI XapaKTePHBI
OTHOCHUTEJIbHO HM3KME KO3(DOUIIMEHTH BapUalluu
conmepxaHuit — meHee 50 % M HOpMaJbHOE TOPUIi-
ypaHOBOE OTHoIeHUe 3—4 (Tabnauia).

B pammoreoxmMHUuecKoil 30HaJIbHOCTH BOCTOYHAS
yacth BTC 3HauuTeNbHO OT/IMYAETCS OT 3amagHOiA.
B Heli mpeobyianatoT 30HbI ¢ KOHLEHTPALIMSIMU yYpaHa
oT 1 1o 3 r/T ¢ HEMHOTOUYMCICHHBIMM JIOKAJTbHBIMU
yJyacTKaMM B TpaxuTaX, B KOTOPBIX €ro KOHIIEHTpa-
My uHorma pocturaioT 7—10 r/1T. B 3amagHoii yact
OCHOBHOU (DOH CO3IAIOT ITOPOIEI ¢ 2—5 T/T, JOBOJBHO
MHOTOYMCJICHHbI YYAaCTKU B PUOJUTAX U TpaxuTax Co
3HaueHUsIMU 5—10 T/T u BhIlIe, 00pa3ylolIne J0Kalb-
Hble opeoJibl (puc. 4).

B 3amanmHoli yacTu pacroJiararoTcsl IBa MeJKMX
PYIOMPOSIBICHUSI ypaHa U TOYCUYHBIC IIPOSBICHUSI
B 30HAX APOOJIEHUST Pa3TUIHBIX mopoa. OmHO U3 pyno-
MPOSIBJICHUI HAaXOAUTCS MO KOHTAKTy CTEKOJ U Tepe-
KpbIBalOIIMX MX (enb3uToB. MuHepaibHas (opma
MIpecTaBlieHa YpaHOBBIMU clTogKkamMu. Bropoe mpuypo-
YEHO K TeKTOHUYECKOMY KOHTAKTy TPAaHUTOB JKUINH-
CKOro KOMITIEKca CO cTeKiIaMu U (enb3utamu. Pymo-
MIPOSIBJICHUST OJIM3MOBEPXHOCTHRIE. PymoBMelaroniye
B 00OMX PYIOMPOSIBICHUSIX — LIEOIUT-apTUJUTU3UTOBBIE
METaCOMATUTHI, MHOT/Ia HACKIIIIEHHBIE TUAPOOKHCIAMM
xkene3a. KoHueHTpamu ypaHa Huszkue. OpyneHeHue
HE3HAUYUTEJbHBIX MacIITa0OB U MPEACTaBIEHO YpaHO-
BBIMH CIIIOIKaMH. MIMEIOTCS JTOKalIbHBIC IepeceuyeHUs
B CKBaXXMHAX pa3MepoOM B HECKOJIbKO CAHTHMMETPOB,
rae comepxkanue ypaHa rpesbiaer 0,01 %. OHO KOH-
TPOJMPYIOTCS 30HAMU OPEKYMPOBAHUSI, TIO KOTOPBIM
Pa3BUTHI INIMHUCTBIE MUHEpaJibl. HecMOTpsT Ha 3HAYM-
TeJbHBIE 00beM OypeHHsl, BBIMIOJHEHHBIH B Myxop-
Tamuuckoit BTC, mpoMbIIIUIEHHBIX PyTOKOHIIEHTPALINIA
B HEl HE BBISBIICHO.

B Myxop-Tanunckoii BTC nposiBiaeHbI clieaytoliye
METaJUIOTEKTHI:

— OJarompusTHasT CTPYKTypPHO-BelIeCTBEHHAs
00CTaHOBKa (COCTaB MOPO/I, TeTEPOreHHOCTb CTPOSHUS
OTJIETbHBIX 0JIOKOB, MHTEHCUBHAS TEKTOHWYECKAST TTPO-
paboTtka nopon);

— IIMPOKOE pa3BUTHUE TUAPOTEPMAIbHO-MEeTacoOMa-
TUYECKMX U3MEHEHUI apTJIIM3UTOBOIO TUIIA B TIOPO-
nax BTC;

— B (pyHIaMeHTe MPUCYTCTBYIOT CITeLIMAIM3UPOBAH -
HbIC Ha ypaH IPaHOCUEHUTHI M CUEHUTHI, HA KOTOPHIC
HaJIOXXeH WHTEHCUBHBIM KBapIl-TIOJICBOIITATOBEIM
BBICOKOTEMITEPATypPHbBII METACOMATO3.

OmHako IUTOIIAAM, 3aHMMaeMble KUCIBIMU BYJIKa-
HUTaAaMM, ¥ WX MOIIHOCTH He3HaumTeJlbHHI. [lo cpas-
HeHMIo co CTpenbllOBCKOM Kalbaepoil B 30HAJIbHO-
CTU TUAPOTEPMAIbHO-METACOMATUICCKUX U3MEHEHUM
OTCYTCTBYIOT IIPEAIIECTBOBABIINE TUAPOCITIONN3AIIAN
anbOUTUTHL. B crnenuanu3vMpoBaHHBIX Ha ypaH TIpa-
HUTOMIAX U CHEHUTAX OMUYypCKOTO M KYHaJIeHCKOTo
KOMILIEKCOB HET TIPOSBIICHUI Tpeii3eHN3alllni, OTBET-
CTBEHHOM 32 BO3HUKAIOIIKE B OOJIbIINX 00BbEMax MO~
BUKHBIE (POPMBI YpaHa, KOTOPHIA MOT OBITh 331 ICTBO-
BaH 1nipu pynoobpazoaHuu B BTC. B Gosblieit yvactu
nopoj ¢pyHaaMeHTa U ByJIKaHUTOB Myxop-TanuHckoii

METAJIJIOTEHHUA

BTC HusKue KOHIIEHTpallu ypaHa, Ha (DOHE KOTOPBIX
cnabo mnposiBiieHa nuddepeHImanns ero pacrnpeaese-
Hus. Ilnomanu 30H ymepeHHo# nuddepeHUnauuu
MPUYPOUCHBI K MOJISIM Pa3BUTUSI KUCIBIX BYJKAaHUTOB
W UMEIOT He3HAUMTE/IbHEBIC pa3MepHI.

Ha doHe nosoxXuTeabHbIX Te0JJOrMYECKUX U TUIPO-
TepMaJbHBIX KPUTCPUEB HAIMYNC TIEPEUYNCICHHBIX
OTPHUILIATEIBHBIX (PAKTOPOB CHUXKAET BEPOSITHOCTH
(opMUpoOBaHUS TPOMBIIUICHHBIX PYIHBIX KOHIIECH-
TpalMii 3a CYeT TeOXUMUICCKUX PecypcoB (pyHIaMeHTa
u ByakaHutoB BTC. B takoii cutyauuu njast obpaszo-
BaHUsI MECTOPOXIECHUI HEOOXOAMMBbI, KaK IojaraeT
JI. TI. MiykoBa, «MaHTUIMHbBIE UCTOUHUKU», HO TIpU-
3HAKOB WX ITPOSIBIICHUST HA Ha TIOBEPXHOCTH, HU B CKBa-
kuHax (mo 500 M) moka He ycTaHOBIeHO. M3BecTHBIE
MEJIKME PYIOIPOSIBICHUSI OTHOCSATCS K KJaccy «bec-
KOpHeBbIX». Bce 310 He mo3BojisieT Myxop-TalnHCKY10
BTC oTHOCUTB K KaTeropuu MepcrieKTUMBHbIX HA OOHA-
pYXeHHE B HEil YpaHOBBIX MECTOPOXKICHUSIX.

Hau6onee nHbOpMaTUBHBI U JOCTYITHBI 7151 BBISIB-
JIEHUST ypaHOBBIX MecTopoxiaeHuit B BTC cienyromine
rpynibl (akTOpOB:

— reojiorn4eckue — B (YHIAMEHTEe IIUTEJIbHas
aKTUBHAsI MCTOPUS T€OJOTUUECKOTO Pa3BUTHS; ITOJIH-
XPOHHBIN TpaHUTOUAHBI Marmatu3m, B BTC mon-
HBI LIMKJ ByJKaHUW3Ma, OT 0a3ajJbTOB 10 PUOJUTOB.
Hanuyue rryOMHHBIX pa3IOMHBIX 30H M MHTEHCUBHAS
TEKTOHUYECKasi MpopaboTka Mopoj, odecreyrnBaroas
MPOHUIIAEMOCTb CPEJIbI;

— THIPOTEpMATbHO-MeTacCOMATHYeCKHEe — B (DyHIa-
MEHTEe MHTEHCHUBHBII MHOTO3TAITHBIN BBICOKOTEMIIE-
paTypHBbIit (THEBMATOIUTO-TUAPOTEPMAaIbHbIN) KBAPII-
TMOJIEBOIIIIATOBBIA METACOMATO3 U TPEU3EHU3ALUS.
IMocnenHsss — dakTop nosiBieHUs1 OOJbLIMX OOBEMOB
MUTPAllMOHHOTO ypaHa, yJYacTBYIOIIEro B pyaooOpa-
3yIOIIMX TIpoleccax B ¢pyHaameHTe u mopogax BTC.
B BTC o6uupHbIe Opeosibl apTWIIU3UTOB U IPYTUX
HU3KOTEeMIIepaTypHbIX 00pa30BaHUiA, OJIArOMPUSTHBIX
IUIS1 pyA0OOOpa30BaHUS;

— paauoreoOXUMHYeCKHe — 3HAYUTEITbHBIA O0BEM
CelMaJu3MPOBaHHbBIX Ha yYpaH Mopoia B dyHIaMEHTe
un Bynkanutax BTC, unteHcuBHas nuddepeHnanmns
pacripezieJieHusI ypaHa C TOsIBJIeHUEM 30H TMpUBHOCA
U BBIHOCA;

— pyAHBIE — HAJIUYKME YPAHOBOPYIHBIX OOBEKTOB
B (pyHIAMEHTE M COMPSIKEHHBIX ¢ HUMU PYIHBIX TeJ
B BTC.

ITocnenHue nBe rpyrmbl (paKTOPOB I€MOHCTPUPYIOT
B3auMOCBs3b ypaHoHOCHOCTU BTC u e€ dyHmameHra.
[Topoasl BTC HacieayoT reoOXuMMYECKYI0 U PYAHYIO
crnelyanm3anuio MoacTuialmx oopazoBanuit. Heo0-
XOIMMOE YCJIOBUE — IIMPOKOE PA3BUTHE IMPOIECCOB,
CIMOCOOCTBYIOIIUX TEPEBOAY ypaHa B MUTPALMOHHOE
coctosiHMe. MHTEeHCUBHOCTD MPOIIECCOB HAKOILICHUS
ypaHa B MOpPOJAX, €ro InepepacrnpeneieHue, nepeBos
B TOABUXXHOE COCTOSIHME U PYJOHaKoIuleHue B Ona-
TOTIPUSITHBIX TC€OJIOTUIECKUX OOCTAHOBKAX SIBJISIOTCS
TPOM3BOAHBIMU PA3IMUHBIX TEOJIOTMUECKUX ITPOIIECCOB
B MCTOPUU PA3BUTHUsI TEKTOHUYECKUX OJJOKOB, BMEIla-
IOIUX ByJKaHUYECKHE CTPYKTYpHl. boiee pymoHOCHBI
OJIOKM C TIOJTUXPOHHBIM MeTaMOp(pU3MOM, MarMaTu3-
MOM, TUIPOTepPMaJTbHBIM METacOMaTO30M U APYTUMU
0COOEHHOCTIMU, HabmomaeMbiIMu B CTPEIbLIOBCKOM
PYIHOM TIOJIE.

[lepeuncieHHble 3aKOHOMEPHOCTU pa3MelIeHUs
ypana B BTC u ux ¢yHmaMeHTe MOTYT ObITh BaXKHBIMU
MPOTHO3HO-TIOUCKOBBIMU (PaKTOpaMu TIpU TIpeBapu -
TeJIbHOH OlLIeHKe MepcrnekTuB ypaHoHocHoctu BTC.
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OTcyTCTBHE WIIM cl1aboe TpOsBIIeHWE 3TUX (PaKTOPOB
CYIIECTBEHHO CHIKAIOT TEPCIIEKTUBEI OOHAPYKCHMUSI
IIPOMBILLIEHHOTO OPYAEHEHUS, KaK 9TO BUJHO Ha IIPU-
Mepe Myxop-Tamunckoit BTC. C npyroii cTOpoHbI, Kak
nokasbiBaeT npumep Hopanckoit BTC, ypaHoBoe opy-
JIEHeHNEe, YCTAaHOBJICHHOE B IMOPOAaX BYJIKaHWYECKOM
CTPYKTYPBI, MOXET CIYXUTh WHAMKATOPOM HAIMIHUSI
pyaHbIX Ten B ¢pyHnameHte. DyHnameHT He 00s13a-
TEJbHO MOJXKEH OBbITh TPAHUTOUIHBIM. BeposTHBIMU
MpolieccaMu TOSIBIEHUS] TOABUXHBIX (opMm ypaHa
B nopopax e€ dbyHIaMeHTa MOTYT ObITh MPeodpa3oBa-
HUS YIJIEPOIMCTOTO BellleCTBa B TEPPUTEHHBIX OTI0Xe-
HUSIX 1 MeTaMOp(13M MepBUIHBIX OCanKOB. Bo3aMoxHO
TaKKe BO3ICICTBIE TPAHUTOWIOB Ha CJIAHIIBI, HAJTINe
KOTOPBIX TPeAroaraeTcs Mo MnosiBieHuto amduooo-
BBIX MIPOIMWJIIUTOB Ha TUIyOMHE ITOJ MECTOPOXKICHUEM
CnaHueBoe. AuddepeHunalius pacrpeneaeHus ypaHa
OCYIIECTBJISIACh UHTEHCUBHO TMPOSIBICHHBIMU TUAPO-
TepMaJbHBIMU U3MEHCHUSIMU.

BoisiBneHue 0603HaYeHHBIX (DAKTOPOB BO3MOXHO
MPU aHaJIU3€ FeOJIOTMYECKOr0 CTPOEHUSI KOHKPETHOM
BYJIKAHMYECKOIN CTPYKTYPHI U (DyHIAMEHTa, KOTOPBIM
MOXKET OBITH BBITTOTHEH B KAMEPATbHBIX YCIIOBUSIX ITyTEM
KapTUPOBaHUs TUAPOTEPMaTbHO-METACOMaTUYECKOM
U PagoTeOXUMUYECKON 30HAIBHOCTH, MMPU KOTOPOM
YCTaHABJIMBAIOTCSI OJIATONMPUSTHBIC IJIT BO3HUKHO-
BEHMSI MUTPALIMOHHBIX (POpPM ypaHa MeTaCOMATUTHI,
pagroreoXnuMmiyeckii GoH u creneHb auddepeHIm-
POBAaHHOCTU pacrpezaesieHus: ypaHa. [lepeuncieHHbIe
(hakTOpBI B KOMILUIEKCE CO CTPYKTYPHO-BEIIECTBEHHbI-
MM, TeODUMIECKMMU U IPYTUMU KPUTEPUAMHU TTO3BO-
JISTIOT IIPOBECTHU TIPEIBAPUTEIBHYIO OLICHKY TTEPCITEKTUB
DPYIOHOCHOCTM BYJKAHO-TEKTOHUYECKUX COOPYKEHUI
1 UX (pyHIAMeHTa Ha paHHHUX 3TaIlax OIepeKaIOIINX
reoJioro-reou3nyecknx pador.

1. Abpamosuu HU.H. IitybuHHAS TeOAMHAMKMKA Y METaJIJIO-
renust ypana. — CI16.: U3a-Bo CII6I'Y, 2004. — 88 c.

2. Hwyxoea JI.II., Moonuxoe H.C., Coiues HU.B. Ypa-
HOBBIE pya000pasylolre CUCTEMbl 00yiacTeil KOHTUHEH-
TaJIbHOTO ByJKaHu3Ma // Teomorust pyaHeix M-Huii. 1991.
No 3. — C. 16-25.

3. Hwykoea JI.II. YpaHoBbie MecTopoxaeHus Ctpelib-
LIOBCKOTO PyIHOTO ToJist B 3abaiikanbe. — Upkytek, 2007. —
260 c.

4. Muxaiinoe B.A., Muponos I0.b., JImumpues HU.A.,
Jemuuesa JI.A. CTpyKTypHO-BEIIECTBEHHbBIE YCIOBUS PYIO-
nokanu3anuu ypaHa B Hopanckoit OKC (CeneHruHcKui
MOTeHIIMATIBHO YPaHOBOPYIHBIN paiton, Bypsitust) // Mate-
pUAJIBI TI0 TEOJOTMH MECTOPOXKIEHUM ypaHa, PEAKUX U peji-
KO3eMeJIbHbIX MeTajuioB: MHpopM. cOopHuk. — M., 2012.
Beim. 158. — C. 53—61.

5. Moounurxos U.C., Coiues H.B. YcnoBust hOpMUPOBAHMS
OpYIeHEeHNsT B BYJIKAaHWIECKUX NETPeccUsix Mpocemanus //
Teonorus pynubix Mm-uuit. 1984. Ne 1. — C. 31-41.

6. Ilempos H.H., Sd3ukoe B.I. v np. YpaHOBbIE MECTOPOX-
nenus Kasaxcrana (snmoreHHble). — AnmMa-Arta, 2000. — 532 c.

7. Camoeuu J.A., Ilapyx U.U. v np. MuHepalbHO-ChI-
preBast 6a3a ypana Bocrounoit Cubupu. — Upkyrek, 2012, —
C. 99-101.

8. IHlamxosa JI.H., Illamkos I A. O BO3BMOXHOM UCTOY-
HUKEe PyIHOTO BellecTBa ypaH-(hII0OPUTOBBIX MECTOPOXKIE-
Huii // Teonorust pynHbeix M-HUi. 1973. Ne 4. — C. 36—44.

1. Abramovich I.I. Glubinnaya geodinamika i metallo-
geniya urana [Deep-level geodynamics and uranium metal-
logeny]. St. Petersburg: St. Petersburg State University Printing
House. 2004. 88 p.

2. Ishchukova L.P., Modnikov I.S., Sychev I.V. Uranium
ore-forming system of areas of continental volcanism. Geologiya
rudnyh mestorozhdenij. 1991. No 3, pp. 16—25. (In Russian).

3. Ishchukova L.P. Uranovye mestorozhdeniya
Strel’covskogo rudnogo polya v Zabajkal’e [Uranium depos-
its Streltsovsky ore field in the Trans-Baikal region]. Irkutsk.
2007. 260 p.

4. Mihajlov V.A., Mironov Yu.B., Dmitriev [.A., Demi-
cheva L.A. Structural and material factors of uranium ore
localization within Noranskoy OKS (Selenginsky potentially
uranium ore region, Buryatia). Informative Collection of Data
on Geology of Uranium, Rare and Rare Earth Metal Deposits.
Moscow. 2012. Iss. 158. Pp. 53—61. (In Russian).

5. Modnikov L.S., Sychev 1.V. Conditions of formation
of mineralization in volcanic depressions sagging. Geologiya
rudnyh mestorozhdenij. Moscow. 1984. No 1, pp. 31—41. (In
Russian).

6. Petrov N.N., Yazikov V.G. Uranovye mestorozhdeniya
Kazahstana (ehndogennye) [ Kazakhstan uranium deposits (en-
dogenous)]. Alma-Ata. 2000. 532 p.

7. Samovich D.A., Caruk I.I. Mineral’no-syr’evaya baza
urana Vostochnoj Sibiri [Uranium mineral resources base of
Eastern Siberia]. Irkutsk. 2012. Pp. 99—101.

8. Shatkova L.N., Shatkov G.A. A possible source of ore
material uranium-fluorite deposits. Geologiya rudnyh mestoro-
zhdenij. Moscow. 1973. No 4, pp. 36—44. (In Russian).

Muxaiinoe Bumanuii Anexceesuu — ct. Hayd. cotpynHuk, BCEI'EU !. <Vitaly Mikhailov@vsegei.ru>
Pacconos Anexcandp Anekcanoposuu — reonor, BCET'EU !. <Aleksandr_Rassolov@vsegei.ru>

Mikhailov Vitalij Alekseevich — Senior Researcher, VSEGEI '. <Vitaly Mikhailov@vsegei.ru>
Rassolov Aleksandr Aleksandrovich — Geologist, VSEGEI !. <Aleksandr Rassolov@vsegei.ru>

' BcepoccHiicKuii HayYHO-KMCCIeA0BaTeIbCKU reostormuecknii THCTUTYT uM. A.T1. Kapmuuckoro (BCEI'EN). Cpennwit mip.,

74, Caukr-IlerepOypr, 199106, Poccust.

A.P. Karpinsky Russian Geological Research Institute (VSEGEI). 74, Sredny Prospect, St. Petersburg, 199106, Russia.

112

Pecuonanvhas eeonoeuss u memannoeenus Ne 66/2016



