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YPAHOHOCHOCTb 30H CTPYKTYPHO-
CTPATUTPAQUYECKUX HECOTJTACUA MEX LY
NNATOOPMEHHBIMWU U METAMOPOUYECKUMU
O5PA30BAHMAMU UIOMO-XANKAHCKOIO
KYMOJA ANAAHCKOIO LLUTA

PaccmompeHsl OCHOBHble Kpumepuu JIOKAau3ayuu ypaHossix npossie-
Hul no nepucgepuu NotomMo-XalikaHcKozo Kynosa naaeonpomepo3oUcKUux me-
mamopguyeckux nopod AndaHo-CmaHosozo ujuma Cubupckol nnamegopmel
8 CONOCMAB/IEHUU C YpaHOBbIMU MeCMOpPOXOeHUAMU NPosUHYyUU Amabacka
KaHaoel. Kak u 8 KaHade, oHU 710Kanusylomca 8 30Hax CMpyKmypHo-cmpa-
muepaguyeckozo Hecozaacus 8 Me3onpPomepo3oUCKUX 0CAOOYHbIX 06pa3o-
8aHUAX U epagumcodepxaujux eHelicax ¢pyHoameHma. PydoobpazosaHuto
npedwecmaosas UHMEHCUBHbIU NPOUECC Kaiueso2o0 Memacomamosd 8 30-
He cmpyKmypHO-cmpamuzpaguydecko2o Heco/1acus, 3ampdausaruje2o no-
Ppo0bl 0CAO0YHO20 Yexia U Memamopguyeckozo (pyHOamMmeHma, pasgumozo no
nepugepuu Moomo-XalKaHckozo Kynosd. PyOHble 30HbI conposoxoaromcs
apaunnusayued, xnopumusayueli u kapboHamusayuel 8Meuwarwux nopoo
U UHMeHCUBHbIMU 2eoxumudeckumu opeonamu Mo, Ag, As, Ni, Co, V, Pb, Zn.
Mo 3Mum NpU3HAKAm OHU CXOOHbI C MECMOPOXOEHUAMU HeCo2/1acus NPOBUH-
yuu Amabacka. Bvidenersl Tonykckas, beanaHckas u Aumo-ToKUHCKaA pyoo-
KOHUeHMpupytowue 30Hel, KOHMPOIUPYOWUeE 8Ce U3BeCMHbIe YPaHO8bIE NPO-
AsneHus. Boapacm ypaHoeol muHepanusayuu (1341+17)—(1142+28) maH nem.

Kntoueswle cnosa: Cubupckaa nnameopma, Voromo-XalkaHckul Kynos,
naneonpomeposod, me3onpomepo3ol, 30HbI CMPYKMYpHO-cmpamuzpadu-
Ueckoeo Hecoesnacus, Kaauesolli MemacomMamos, ypaHOHOCHOCMb, apusiiu-
3ayus, xsopumu3ayus, KapboHamu3ayus, KOCMU4ecKas paouos10KayuoHHAs
CoéMKa.

B kKoHue XX ctonetma B CackayeBaHCKOW npoBuHUMK KaHagbl
ObININ OTKPbITbI YPaHOBblE MECTOPOXKAEHUSA HeCOornacus, cogepxa-
LMe NOAABNAIOLLYIO YaCTb MUPOBbIX 3aMacoB BbICOKOKAYECTBEHHbIX
YypaHOBbIX pyA. V3BecTHble MeCcTopoXKAeHMA 3TOro Tuna pasmelya-
I0TCAA B M@30MPOTEPO30MCKMX BHYTPUKPATOHHbIX GacceliHax Atabac-
Ka 1 TenoH nnowanbio 6onee 100000 kKm? [9-11]. O6bIYHO MeCTO-
pOXAeHVA NPeACcTaBAAT COOO0M YpaHOBblE KOHLEHTPAL MM B Me30-
NPOTEPO30NCKUX NeCYaHMKAX B 30HE MUX HECOINTACHOro KOHTAKTa C
NnopoAamMun NaneonpoTepo30ckoro metamopduuyeckoro GpyHaameH-
Ta — NenuToBbIMU, rpadpuToBbIMK 1 6€3rpadUTOBLIMU MMNHO3EMUC-
TbIMW FHENCcammM C NPOCIOAMN FpaHaT-KOPANEPUT-CUNTTIMMAHUTOBbIX
FHelnCcoB, KaibUMdMpPOB, MarHETUTOBbIX ClaHLEeB. MarmaTunyeckue o6-
pa3oBaHUA NpefcTaB/ieHbl NPEVMYLLECTBEHHO TeflaMy TPaHUTOB ”
Xunamy nermatntoB. Mo nopogam dyHAamMeHTa, Kak MpaBuno, pas-
BMBAETCA KOpa BblBETPUBAHUA MOLLHOCTbIO A0 40 Mm.

Hecornacue, paccekawuine ero pasomMbl 1 30HbI TPELLMHOBATO-
CTU — OCHOBHOW CTPYKTYPHBIN KOHTPOJIb OpYyAEeHEeHUs B pervioHab-
HOM 1 NloKaslbHOM MacluTabax. Pa3pbiBHble U TpeLHHbIE CUCTEMDI
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npeuMyLecTBEHHO MPOXO[AAT BAONb NPOCTMPAHMA
C/I0EB THEeNCoB 1 OPUEHTUPOBAaHbI B CEBEPO-BOCTOY-
HOM VAN WMPOTHOM HanpasneHun. KpyrnHbie mecto-
pPOXAEeHNA HeCcornacnua OKpyeHbl OPeosiom rmapo-
TepMasbHbIX U3MeHeHUI [4], pacnpoCTpaHALNXCA
0o 200 m BBepx No necyaHmkam 1 Ha 100 m BHK3 B Mo-
poabl dbyHaameHTa. Opeon N3MeHeHUIN B NecyaHnKax
XapakTepusyeTca cliabbiM nosbilweHrem GOHOBbIX
CoflepXaHnN ypaHa 1 N3MeHeHeM coCTaBa MNHUC-
TOrO LeMeHTa OT WIIUT-KaO/IMHUTOBOIO Ha MOIHOC-
Tbto MANTOBbLIN. o Nnopogam dyHAAMeHTa pa3BuBa-
I0TCA TMAPOCAIAM3aLMA U XopMTM3auna (MarHesm-
anbHbIN XJI0pUT). MecTopoXxaeHnsa Hecornacma pac-
nonarawTcA B OOWMPHbBIX MUHMMYMax MarHMTHOro
nonAa no reodrsnyeckMM AaHHbIM, 30HaX MOHUKEH-
HbIX CONPOTUBMIEHWI NO 3EKTPOPA3BEAOYHbIM faH-
HbIM 1 B MUHUMYMaXx rpaBUTaLNOHHOIO Nons.

Hanbonee nepcnekTvBHa Ha MOWCKM MECTOPOX-
JeHnn Tuna Hecornacua Ha [lanbHem BocTtoke Poc-
CMK Mo npeaBapuTeNbHOMY aHann3y — BHYTPUKpPa-
TOHHaA Yuypo-Manckasa BnaguHa B 10ro-BOCTOYHOMN
yacTn Cnbmpcko NnatGopmbl, MioLaLb KOTOPOW CO-
cTaBnsieT ~200000 Km?.

Llenbto ctatbyn ABNsAeTcA 060CHOBaHWE nepcnek-
TVB TEPPUTOPMM Ha MOUCKM BOraTbiX, BbICOKOPEH-
TabenbHbIX YPaHOBbIX MECTOPOXKAEHNIA TMNa Hecor-
nacuA, aHanornyHbIX KaHaackum. MNpueeaeHbl npen-
MYLLEeCTBEHHO pe3ynbTaTbl NCCNeAoBaHWN, BbINO-
HEHHbIX aBTOPaMU B I0HON YacTn Yuypo-Mainckon
BraAuHbI, Npu paboTe no gaHHoNM npobneme B Taéx-
HOM MPOK3BOACTBEHHOM 06beAnHeHNM «YpaHreono-
ropassegka» u 8 UTul IBO PAH.

B pervioHanbHOM aHOMasibHOM MarHUTHOM rosne
Malomo-XankaHCKui Kynon pacnonoxeH B npepje-
nax ceBepo-3anagHon yactu batomra-Manckoro mu-
HUMyMa. B pervioHanbHOM aHOMasnbHOM Mosne Cuibl
TAXKECTW TeppuTopuA Kymnosa TAroTeeT K CeBepHON
yacty TbipKaHCcKoro MmuHumyma [14]. Mpwu Gonee pe-
TaNbHbIX CpeAHeMaclITabHbIX MCCefoBaHUAX Ky-
non n npunerawowme K Hemy TeppuTopun Ocagou-
HOro Yexsia XapakTepusylTcA 3HaKomnepeMeHHbIM
MarHUTHbIM NofieM, YTo OBGYCNOBMIEHO Pa3fINYHbIM
COCTaBOM MOPOJA, Kynofa Kak BbIXOAALLEro Ha 3em-
HYI0 MOBEPXHOCTb, TaK M MPOCNEXNBAEMOro MNoj
ocagkamu. B aHomanbHOM rpaBuUTaLUOHHOM nose
nposBnaAloTcA 6onee AeTanbHble NEeMEHTbI — TOKalb-
Hble oTpuuaTeNibHble aHOMaIUU N 30Hbl INHENHbIX
rpagneHToB.

Kynon cnoxeH metamopduuyeckumm nopogamm
$ENOPOBCKOro M TMMNTOHO-AXKENTYNIMHCKOTO CTPYK-

TYPHO-BeLLeCTBEHHbIX KoMmnnekcoB. OH CO BCeX CTo-
POH OKpPY&H NopofamMmmn Me3onpoTepo30CKoro oca-
[OYHOrO Yexsia 1 TOSIbKO Ha ro-BoCTOKe Nno cy6Lun-
POTHOMY Pa3foMy rPaHNYMT C PaHHEAPXENCKUMU Me-
Tamopdutamm TbipkaHckoro 6noka (puc. 1). B coctas
$EnopPOBCKOro BelecTBEHHO-CTPYKTYPHOrO KOMIM-
neKca BXOAAT ABYMNVMPOKCEH-POroBOOOMaHKOBbIE, AN-
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Puc. 1. MONOXEHWE YPAHOBOPY/IHbIX NPOABIEHNI B 30HE
CTPYKTYPHO-CTPATUTPAOUYECKOTO HECOTNACKA NANEQ-
MPOTEPO30MCKUX W HEOMPOTEPO30MCKIMX KOMMIEKCOB
NIIOMO-XAKAHCKOTO KYMOJIA:

1 — ApbapacTaxckasa UHTPY3NA YIbTPAOCHOBHbIX LENOoY-
HbIX Mopofd; 2 — Me30nNpPoTepPO30NCKNIA NNATGOPMEHHDbIN
yexon; naneonpoTepo3orickue meTamopduyeckmne obpa-
30BaHMNA: 3 — TUMNTOHO-AXKENTYNVHCKUIN CTPYKTYPHO-Be-
LeCTBEHHbIN KOMMNNeKe, 4 — GEQOPOBCKUIN CTPYKTYPHO-
BeLLeCTBEHHbIN KOMMNEKC; 5 — paHHeapXencKnin neHrp-
CKM CTPYKTYPHO-BELLECTBEHHbIA KOMMNEKC; 6 — IpCKne
necyaHvKy, aneBponmnTbl C NacTaMn KaMeHHOro yrns; 7 —
pygonpossneHus (a)  paanoakTMBHblE aHoManuu (6) ypa-
Ha B 30Hax CTPYKTYPHO-CTpaTUrpadpnyeckoro Hecornacus;
8 — aHOMasibHble Opeonbl MPMBHOCA Kanna MO JaHHbIM
asporeodursmyecknx nccnefoBaHunin; 9 — rpaHmLa 30HbI
CTPYKTYpHO-CTpaTurpaduyeckoro Hecornacmsa
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oncuaoBble, 6MOTUT-POroBOOOMAHKOBbIE, KBAPL-Au-
oncua-nnarnoKknasosble, BUOTUT-rPaHaTOBbIE THel-
Cbl C NPOCNOAMU KanbUUPUPOB, MPamopoB, rpadu-
TOBbIX U OGUOTUT-TPadUT-rPaHATOBbIX THeNcoB. Tumn-
TOHO-AXKENTYNMHCKUIN CTPYKTYPHO-BELECTBEHHbIN
KOMMJIeKC npeAcTaBiieH GUOTUT-rMNepPCTeHOBLIMYA,
[BYMPOKCEHOBbIMW, FPaHATOBbIMU, CUITIMMAHUTO-
BbIMY FHelcaMmn C NPOCNoAMM MPaMopOoB, rpadunTo-
BbIX THENCOB U CNaHLeB.

Mo paHHbIM A.N.CmenoBa c coasTopamu [13], BO3-
pacT NMPOKCEHOBbIX, ABYMUPOKCEHOBbIX, POrOBOOO-
MaHKOBO-MNPOKCEHOBbIX FTHENCOB 1 CMAaHLEB, rpaHa-
TOBbIX U CUNNIMMaHUTOBbIX THENCOB, aMPpUOONNTOB,
NMPUBoNMTOB U MPAaMOPOB, Hepeako rpaduTcogep-
)awwmx, CyHHarmHckoro u Mgromo-XalkaHckoro 6510-
KOB (TeppenHOB) paHHENPOTEPO30MNCKNIA, a CTENEHb
nx meTamopdur3ma oTBEUYAET YCIIOBUAM, MEPEXOAHBIM
OT BUOTUT-CUITMAHUT-OPTOKIIA30BOW K rpaHaT-Kop-
AVepUT-OpTOKNasoBon cybdaunn rpaHynutoson da-
UMK NoBblWeHHbIX AaBneHui (T=780-820° P=7 Kb6ap).
Sm-Nd paTtnpoBKu nnarnorHericos ¢EnopoBCKOn ce-
pun 2254-2229 MIIH NeT, FTHENCOB XON00IOXCKO CBU-
Tbl 3TOW e cepun 2637-2137 mnH net [13].

MeTtamopduTbl MiatoMo-XalikaHCKOro Kynosna npo-
pPBaHbl MENKUMUK TeNaMM ansiCKUTOBBIX JIEMKOKpPaToO-
BbIX FPAaHUTOB HMMHbIPCKOrO KOMMJeKca 1 rHenco-
BUIHbIX FPaHUTOB (cM. puc. 1). Mexxgy nopogamu GpyH-
JaMeHTa 1 NnaTtpopMeHHbIM Yexom HabnopaeTca
KpacHOLBETHAA Kopa BbIBETPUBAHMA MOLLHOCTbIO OT
nepBbIX 4O MepPBbIX AeCATKOB MeTpoB [2, 3, 5, 7, 12].
Pa3pe3 me3onpoTepo3oncKoro nnaTpopmMeHHOro yex-
Na Ha omnucbiBaemMon Mnowaan npeacrasieH Nopo-
JaMn KOHKYNMHCKOW, afjapraniCKom, FOHaMCKOWN, OMax-
TUHCKOWN 1 SHHUHCKOW CBUT.

HenocpencTBeHHO Ha KOpax BbIBETPUBAHUA FHeEN-
coB dyHOamMeHTa 3aneralT Nopoabl KOHKYIMHCKON
CBUTbI — TEMHO-KPacHble, CMpeHeBbIe, PO30BbIe Ipy-
6ocnoncTble MoneBoLWNaT-KBapLeBble Y apKO30Bble
necyaHuku, coflepkalume «niaBatolme» ranbku u
Npoc/iion rpaBennToB, aneBpPOJSINTOB, APTrUININTOB,
KBapLeBbIX NMecyaHMKoOB. B ocHOBaHWUK CBUTbI 3ane-
ratoT 6aszanbHble KOHFOMEepaTbl, Pexe rpaBenunTbl
M necyaHuKn. MolHOCTb CBUTbI KonebneTtcsa ot 80—
100, makcmanbHo go 500 m [8]. MNopoabl CBUTHI reo-
XUMUYECKM cneumnanmimpoBsaHbl (K,=2,5-5,0) Ha K, As
n Be.

Apapranckaa cButa obbepuHAET TOJLWY Cepo-
LBETHbIX KApOOHATHO-TEPPUTreHHbIX MOPOA, KoTopas
COrfIacHo 3arneraeT Ha KPaCHOLBETHbIX KOHKYMHCKMX
necyaHvkax U C pasMbiBOM WU a3vMyTasibHbIM He-
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cornacmem nepekpbiBaeTCA KOHroMepaTaMn 1 nec-
YaHMKaM1 FOHaMCKOW CBUTbI. B eé cocTaBe npeobna-
JaloT nepeciavBalowneca aneBponecyaHnku, anes-
pPONUTbI, N3BECTKOBUCTbIE NMECYAHUKM, CTPOMATONN-
TOBblE U OONIUTOBbIE MEeCYaHUCTbIe JONOMUTLI. Pexe
BCTPEYAKTCA U3BECTHAKM, NMUTOKPUCTAINIOKIACTYe-
cKue Tydbl 1 KococnoncTble necyaHmkn. OTMeyaroTcs
MeNikKue NIMH30BUAHble BKtoUeHUs $ocdaTOHOCHbIX
N GUTYMMHO3HBIX NMOPOA, NPeBpPaLLEHHbIX NOCNERYIO-
LWMM MeTaMopdpuU3mMom B Nopoabl KapboHaT-rpadput-
KanuwnaToBOro COCTaBa C rMApOCOAAMU, Kaonm-
HOM, AJIMHHOYEeLYNYaTbiM MYCKOBUTOM. MoLHOCTb
cBuTbl 20-180 M. KapboHaTHO-TeppurreHHble Noposbl
CBUTbI reOXMMmMYecKkn cneymranunsmpoBaHbl Ha As, K,
Ag, Ba, Nb, Mo, Cr n cnabo (K,=1,5-2,5) - Ha Sc, Zr,
Pb, V, Y, Co.

[oHamckana cBuTa pacuneHeHa Ha Tpy Naukn. Hux-
HAA nauka (0o 200 m) cnoXkeHa KpacHOLBETHbIMM MO-
neBolNaT-KBapLeBbIM/ NeCYaHMKaMU C MasloOMOLL-
HbIMW NIMH3aMW KOHrnomepaToB. Pa3pes3 cpepHen
naukn (oo 300 M) HauMHaeTCs TOHKO NepecianBato-
LWMMUCA aNeBpoNUTamMK, aneBpornecyaHnkaMm 1 men-
KO3€PHUCTbIMY MecyaHKamu. Boiwe no paspesy oHu
CMEHSATCA N3BECTKOBUCTbIMK MeCYaHUKamu, mepre-
NAMM, CTPOMATONIMTOBLIMMK AONIOMUTAMU C NPOCOA-
MW MEeJNIKO3EPHUCTbIX NeCYaHNKOB U aneBpOSIMTOB.
3aBepluaeTca pa3pes Naykon NecyaHnKoB, nepecna-
MBALMMKCA C aneBpornecyaHnkamm n N3BeCTKOBUC-
TbIMW KBApL-MOMeBOLINATOBbIMU NeCHaHNKamu ¢ Npo-
cnoAMN € NUH3amm gonomutos (50-200 m). ObLwan
MOLHOCTb cBUTbI 360-700 ™ [8]. NMopoabl cBUTHI reo-
XVMUYECKU crieumanmsnpoBaHbl Ha As 1 Co 1 cnabo -
Ha La, Ba, Be, V, Cr, Y.

OMaxTUHCKaA CBUTa COrnacHo 3aneraeT Ha Nopo-
Jax roHaMmckomn. Eé HMKHAA rpaHuua NpoBoauTCa No
NOAOLBE FOPU30OHTa AOIOMUTOB U U3BECTKOBUCTbIX
necyaHnkoB. CioXeHa KBapLEeBbIMY, pexke KBapL-Mno-
NeBOLUNATOBbIMU M U3BECTKOBUCTbIMM NECYAHNKaMMU,
nepecnanBaloWMMNCA CO CTPOMATONIMTOBbLIMI, OONN-
TOBbIMY 1 MAaCCBHbIMU JonomMuTamm. MoLwwHOCTb CBU-
Tbl 250-400 m. [Nopoabl CBUTbI FeEOXUMUNYECKU NHTEH-
CMBHO cneymanusupoBaHbl Ha Co n La, cneynanusu-
poBaHbl Ha Ba, Mn, Mo, Cu n cnabo - Ha Ga, Sc, Ag,
Yb, V, Cr.

DHHMHCKaA CBMTa pacnpocTpaHeHa He3HaunTesb-
Ho. OHa cornacHo, uHorga ¢ npv3Hakamu pasmbiBa,
3aneraeT Ha OT/IOXKEHUAX OMAXTUHCKOW CBUTbI U CHO-
»eHa cepbiMK, KpaCHbIMU, 3€/IeHOBATO-CEPbIMU KBap-
LeBbIMM MecyaHnkamun. B Hu3ax n Bepxax paspesa no-
CTOAHHO NPUCYTCTBYIOT C/IOM JONOMUTOB. MOLHOCTb
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Puc. 2. TIOJIOXXEHWE MPOABIEHUA YPAHOBOM MUHEPASH-
3ALMU B MONE IMHEAMEHTHBIX CTPYKTYP 3EMHOW NO-
BEPXHOCTW, BbIMUCIEHHBIX MO MPOrPAMME WINLESSA [15]:

30Hbl MHTEHCVMBHOMO PA3BUTUA JIMHENHbIX JINHEAMEHTOB:
1 — Tonykckas, 2 — Aumo-ToKkuHcKasn, 3 — bernaHckas; oc-
TasibHble yCi. 0603H. CM. puc. 1

cBuTbl 4o 160 m. CBMTa MHTEHCUBHO Cneunanmsnpo-
BaHa Ha Mo, cneunanmsnposaHa Ha La n cnabo - Ha
As, Co, Yb, Zn.

B toxHOIM yactn Yuypo-Manckonm BnaguHbl ycTa-
HOBJIEHbl Me30MpPOTePO30MCKMe faliKu AONEPUTOB,
Tpaxnba3anbToB, WeNnoYHbIX 6a3anbTonL0B, NHTPY-
AMpytolme KapboHaTHO-TEPPUTreHHbIE 1 OCafjOUHble
TOJILM YUYPCKOM 1 yaHCKon cepuin. Mx Bo3pacTt 1166
n 1486 mnH ner [1].

M3 conoctaBneHus ctpaturpaduyeckmx paspe-
30B BnaguH Atabacka n Yuypo-Malickoli MOXKHO
cAenatb BbIBOA4 O BbICOKOM CTeMeHW CXOACTBA MX
BELLECTBEHHbIX 1 BO3PACTHbIX XapakTEPUCTUK, YTO
ABNAETCA NPeAnocbITkon ana GopMMpPOBaHUA Ha
paccMaTpvBaeMon TeppuTopumn noaobHOro Tuna
MECTOPOXAEHW ypaHa (Tabnuua).

Ponb pa3nomHol TEKTOHUKN B KOHTpoOne ypa-
HOBbIX pyf TUMa HecornacuA. AHanM3 PasBUTUA Nu-
HeaMeHTHbIX CTPYKTYp (pa3HOpaHroBbIX Pa3fioMOB)
(pnc. 2), nonyyeHHbIX U3 UNPPOBLIX MOAENEN pe-
nbeda Ha OCHOBE KOCMUYECKMX pagnonoKaLoH-
HbIX CHMMKOB no nporpamme Winlessa [15], noka-
3blBaeT, uTo B ValoMo-XalkaHCKOM paioHe pa3Bu-
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Puc. 3. MOMOXEHWE NPOABIEHN YPAHOBOWN MIUHEPAIIN-
3AUMKN B NONE NNOTHOCTW BbIYUCIIEHHBIX JIEMEHTAP-
HbIX TMHEAMEHTOB (cTeneHb AecTpyKumm npunoBepXHOCT-
Hoil yacTn 3emHoit kopbi), M0 MPOTPAMME WINLESSA [15]:

ycn. 0603H. cM. puc. 1

Tbl pa3pblBHble CTPYKTYpPbI: CyOLIMPOTHbIE, CEBEPO-
3anafHble, CEBePO-BOCTOUHbIE 1 CyOMepranoHanb-
Hble (purc. 3; cM. purc. 2). YpaHoBaa MrUHepanm3auma
pa3BuTa He paBHOMEPHO NO nowann, a KOHUeH-
TPUPYeTCA B 30HAX CryweHnsa TMHeameHTOB ornpe-
AenéHHoro HanpasneHna: Tonykckon n bernaHckon
cybwmpoTHbIX 1 AuMO-TOKMHCKOW cybmepuano-
HanbHon. KpynHewwasa n3 Hux — Tonykckasa cy6wm-
pOTHaA 30Ha pa3nomos wupuHom 20-30 Km, Npo-
TArMBaloLWasacA Yepes BClo niolaab 6acceliHa p. To-
nykK B 6acceliH p. YaH. 3Ta cucteMa pas3fnomMoB HOCUT
c6poCo-CcABUIOBbIV XapaKkTep, MPUYEM ABUXKEHNE
Mo 30He MPOUCXOAUNO C 3anafa Ha BOCTOK. 30HbI
pa3fioMoB ceBepo-3anagHoOro NpocTupaHmsa B6u-
31 30Hbl TONYKCKUX Pa3noMOB MOCTENEHHO Moja-
BOPAYMBAIOTCA B IOr0-BOCTOUYHOM HarnpaBsieHuu,
MIaBHO MeHAA CBOE MPOCTMPaHMe Ha CybwmpoT-
HOE U LWMPOTHOE, YTO FOBOPUT O BarkHOW ponu cy6-
LUMPOTHBIX Pa3/IOMOB B TEKTOHMKe parioHa. Tonyk-
CKOW 30HOW KOHTponupyeTtcs nopasnswoLee 6onb-
LWMHCTBO YPaHOBbIX PYAOMNPOABAEHWIA parioHa.
Anmo-TOKMHCKaA cucTema pa3noMOB BblAeneHa
Hamu BrnepBble. 30Ha WNPUHON ~20 KM MPOCexun-
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BaeTcA oT TONYKCKOW CUCTEMbI pa3fioMOB B 6accelH
p. Aum Ha 60-80 KM. MpeacTaBneHa CONUKEHHbIMM
30HaMW KaTaknasa, TPeLMHOBATOCTY U BpPeEKYMpPOBa-
HUA, KOTOPble YacTO KOHTPOMMPYIOT MO HECKOJNbKO
YPaHOBbIX MPOABAEHUN 1 OPEOSIOB.

bernaHckaa cnctema pas3nomMoB CyOLIMPOTHOrO
NPOCTUPAHNA WNPUHOW 4-5 KM NpOC/ieXnBaeTca Ha
30-35 KM oT AMMO-TOKMHCKOWN CUCTEMbI Pa3fioOMOB
B 6acceliH p. bernsaHka. C BOCTOKa OHa orpaHunyeHa
ceBepo-3anafHbiM Pa3noMoOM, B Y3/ie COUsieHeHUs C
KOTOPbIM NTOKaNn3yeTca ypaHOBOEe pyAonposBieHne
bernanka.

Ha puc. 3 nokasaHa CBA3b YPaHOHOCHOCTM paio-
Ha C opeonamMmn MakpOTPEeLMHOBATOCTM NO AaHHbIM
06paboTKkn UndpoBbIX Moaenen penbeda no npo-
rpamme Winlessa [15]. MNaneonpotepo3onckuin ¢yH-
JameHT Matomo-XanKkaHCKoro Kyrnona obnagaert mak-
CMMaJIbHOW TPEeLMHOBATOCTbIO, YTO MOXET CBUAe-
TeNbCTBOBaTb O €ro BbICOKOW MPOHMLAeMoCTu AnA
rNYOVHHbBIX PYAOHOCHBIX PAacTBOPOB M UX TPaHCMOpP-
TUPOBKe B BEPXHME FOPU30HTbI 3eMHOI Kopbl. PyaHble
NnosA ypaHOBbIX MPOABNEHUI TATOTET K Nepudepun-
YeCKUM YacTAM LeHTpasibHOro opeosia MakcuMarsb-
HOW TPELLMHOBATOCTU 1 B GOMbLUMHCTBE C/lyYyaeB UM
CBOWCTBEHHbI JIOKaJlbHble OpeOosbl MaKCMMAasIbHOM
WA NOBbIWEHHOWN TpeLMHOBaTOCTH.

MeTtacomaTtuTbl U ypaHOBOe opyaeHeHue. [1o pe-
3yNbTaTaM KOMIMIEKCHBIX KPYMHOMACLITaOHbIX aspo-
reopusnyecknx CbEMOK, NPOBEAEHHBIX COTPYAHMKA-
mu IO «Taéxreonorna» nog pykosoactsom M.B.lo-
poLuko [6] B o6pamneHmm Natomo-XalkaHckoro Kynona
MeTamopduyecknx obpasoBaHU C ME3ONPOTEPO30MA-
CKMM NNaTGOPMEHHbBIM YEXJIOM, BbIABNEHA YHMKASb-
HasA No MHTEHCMBHOCTY U NAOLWAAN PacnpoCTpaHeHns
Kanuesaa aHoManua (cM. puc. 1) NPOTAXKEHHOCTbIO
>220 kKm npu cpegHen wupuHe 10-14 kKm 1 go 40 kKm
B pa3agyBax. [poTarusasacb no nepudepun Mawomo-
XanKaHCKOro Kyrnosa, aHomanuma HakfnagbiBaeTca Kak
Ha HVXKHUE TOPM30HTbI NIAaTGOPMEHHOIO Yexna, Tak
M Ha npuneravwmin ¢pyHaameHT. MakcumanbHoe co-
nepxaHne K B Kanuwinatm3MpoBaHHbIX NecYaHnKax
12%, B KanuwnaTM3npOBaHHbIX rHencax 6%, B Kanu-
LUNaTM3NPOBAHHbIX KOpax BbiBeTprBaHUA 16% Ha ¢o-
He 1-2,5% B Hen3MeHEHHbIX nopoaax [6]. Bo3pacT Ka-
nvwnaTmMsaumm NpoTepo3onckuin. Bospact no nnnuty
HaNIOXKEeHHbIX Ha KanuwnaTuTbl KBapL-rugpocniogn-
CTbIX N KBapL-KaONNH-TUAPOCIOANCTbIX MeTacoMa-
TMTOB cocTaBnAeT (1324+52)-(1185+35) mnH ner [6].
B opeone kanneBoro metacomaTto3a NOKanu3yloTCA
NpakTMyecKn BCe NpoABneHnsa ypaHa, 3010Ta, BaHa-

avsa, 6apua n 4pyrux XMMmUYecKkmx 31eMeHTOB, BbisB-
NeHHble B palioHe B 30Hax CTPYKTYpPHO-CTpaTurpa-
dunuecknx Hecornacui (CHH).

Ha Kanuwnatn3npoBaHHble NOPOAbI HaKnaablBa-
loTcA 6onee No3gHUe rngpPoTepMasibHO-MeTacomaTu-
yeckne npeobpas3oBaHKsA, CONPOBOXKAAOLLME YpaHO-
BYIO MUHepanv3auunio: aprunnmsanms, kKapboHaTtusa-
uusa, xnoputmsauna. Xapaktep MeTacoMaTuToB 1 pya-
HaAa MuUHepanu3auua B GyHOAaAMeHTe M 0CaJOYHOM
yexsie B HEKOTOpPbIX YepTax pasnuyatorca. Boigensa-
loTCA TpY 06CTaHOBKM JIOKaNM3aLmMm ypaHOBOroO Opy-
JEHeHuA: B MOpoAax KpucTananmyeckoro dyHaameH-
Ta B 30He CCH; B necyaHnkax nnatpopMeHHOro yex-
na B 3oHe CCH; B nopogax nnatpopmeHHOro yexna
Ha 3HauMTeNbHOM yaaneHun ot 3oHbl CCH.

B Kpuctannnyeckom ¢yHaameHTe Hanbonee vH-
TEHCUBHO aprunnn3aLma NPosaBIeHa BAOSb 30HbI CY6-
WMPOTHOrO TONYKCKOro passioma B palioHe pydonpo-
A871eHUA KoHKynu, NOKann3oBaHHOIO B HEMOCPeacT-
BEHHOW 6/IM30CTX OT OCHOBAHWA 3PO3UOHHOIO OCTaH-
La NopoA, KOHKYNIMHCKOM CBUTbI. B nonoce wnprHon
[0 HeCKONbKNX AeCATKOB MeTPOB Ha pygonpossne-
HUM UCXOOHbIE NOPOAbl MOYTU MOMHOCTbIO 3amelle-
Hbl MMHUCTO-TMAPOCIIOANCTBIM arperatom. Aprunnm-
3auuma conposoxganack npusHocom U, Ni, Co, V, Mo,
Pb, Zn, Ag, As, Sc, Ba.

Kapb6oHaTtrzauma 1 xnoputrsauma nposiBieHbl
HernocpeACTBEHHO B PYyAHOWM 30He. 3a eé€ npepena-
MU B KanbLUTOBbIX MpaMOpax BO BHELLHEN 30He ap-
rMAM3UTOB OTMEYeHa JONoMUTU3aumsA (MPUBHOC Mar-
HUA 0o 14% Ha ¢oHe 0,65% B HEM3MEHEHHbIX MOPO-
nax) [5].

YpaHoBas 1 cynbduaHaa MUHepanm3aLma Makcu-
MaJsibHO pa3Buiacb B BPEKUMAX LeHTPaNbHOM YacTu
30HbI aprUIN3UTOBbIX M3MEeHeHUN. bpekunmn nHTeH-
CMBHO remMaTuT131MpPOBaHbl. B HNX ycTaHOBNEHbI KBapL,
XPOM- 1 BaHaAuncoaep:kaLyme cofbl (PockoanuT, gy-
KCUT), CMEeLLIaHOC/I0MHble CUINKATbl (MOHTMOPWO-
HUT-rugpocniodbl ¢ 85% rmapocnioanCTbiX CJI0EB) U
KOMMAEKC NepBUYHBIX 1 BTOPUYHBIX PYAHbIX MUHEpPa-
NOB — FTMAPOKCUAbI YPaHa, KAPHOTUT, MeTaTopbepHNT,
LuerHepuT, MeTaueliHepuT, chanepuT, XanbKONUPUT,
nMpuT, repcaopduT, ByNbGeHNT, XaNbKO3MH, KOBES-
nuH, 6accaHnT. CpegHee cogepxaHue U coctaBnsieT
0,186% Ha mowHOCTb 1,7 M, B ToM uncne 0,78% Ha MmolLw-
HocTb 0,5 m. CopeprkaHue V 3,09% Ha MoLHOCTb 1,7 m.

B ppecBAHMKax 1 KOHrnomepaTax nnathopmeH-
HOro yexsa, NepeKpbIBalOWNX PYAOHOCHbIN NHTEP-
Ba/l TONYKCKOro pa3fioma, UHTEHCUBHOCTb OpyAeHe-
HuA nagaeT. CogepxaHne U B ruapocnioan3npoBaH-
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HbIX rpaBenuTtax He npesbiwaet 0,01%, V 0,6%, Au
0,05 r/T Ha MoLWHOCTb 0,5 M.

PydonposesneHue Y20aH NpuypoYeHo K 30He ceBe-
pO-3anagHoro pasfioMa, K KOHTaKTY rpaduTcopepia-
LMX rPaHAT-OMOTUTOBBIX THENCOB C NEeCYaHUKaMU KOH-
KYJTMHCKOW CBUTbl. [OPU30HTasbHBIN KOHTAKT necya-
HUKOB C FHeriCamMn OC/TIOXKHEH ManoaMnnTygHbIMU
cbpocamm. MakcmanbHoe pa3BuTrie OPYAEHEHMSA Ha-
6nt04anocb B 30HE MHTEHCUBHOW TPELLMHOBATOCTH,
KaTaKnasa 1 6peKkunpoBaHUs rHencoB. MoLHOCTb py-
[OHOCHOW 30Hbl ~36 M. [Helcbl B pyaHOW 30HE UH-
TEHCBHO MMAPOCIOAM3NPOBaAHbI Y FeMaTUTU3NPOBa-
Hbl. CopgepxaHue U go 0,056% Ha MOLHOCTb 2,4 M, B
ToM uncne 0,1% Ha mowHocTb 0,5 M. YpaHoBadA mu-
Hepanusauus npeacTasneHa cabyranutom. OakTop-
HbIM aHaNM30M onpegeneHa TecHaa ceasb U ¢ V, Mo,
Pb, As, Zn.

lMpossneHue muHepanusayuu XaHeac-2 noKanmnso-
BaHO B MIHTEHCUBHO aprusiiu3vipoBaHHbIX U NMpeBpa-
LEHHBIX B MMHbI KOpax BblBeTpMBaHUA GyHAAMEHTa.
CopeprkaHne U 0,012% Ha mOWHOCTb 6 M. B mmHepa-
NOrNYeCKUX NPobax 13 MYH NPUCYTCTBYIOT MAPOKCU-
Lbl »Kenesa, ropcenkcunT, NupuT, 6apuT, aHaTas, Mana-
XUT. AKLeCCOpHble MUHEepParnbl: ONIMBUH, rpaHarT, uup-
KOH, pyTuA, TypManuH, MoHauuTt. AHomanbHble (0,01-
0,05%) KoHueHTpauun U oTmeualoTcA B arperartax
TOHKO3€PHUCTOro aHaTasa 1 MMMHUCTON dpakuumn no-
poabl.

B necuaHnkax 3oHbl CCH o6Hapy»keHbl ypaHo-
Bble nposasneHua lNpasoyraaHckoe, XaHrac-1, bernax-
Ka, Onry. MeTporpaduyecknmmn nccnegoBaHUAMN yc-
TaHOBJMIeHa cfiefytowasa NocnefoBaTeflbHOCTb MeTa-
COMATUYECKNX M3MEHEHNN NOPOL PYAHbIX NUHTepBa-
NOB: anbOuTK3aUus, OKBapLEeBaHME, KanuwnaTisaumus
(apynapuvsauus), rmgpocntoamsanms, KapboHatumsaumsa,
XJiopuTH3auuA.

[Mpasoyz0aHckoe nposasneHue ypaHa (CMm. puc. 2)
pacnonoxeHo B 1,25 KM 3anagHee pyaonposBieHns
YrgaH. MpuypoueHo K 6a3anbHbIM rpaBenmMTam KoH-
KYJIMHCKOW CBUTbI, 3aeratoLmm Ha rpadut-6moTmTo-
BbIX FHercax. 34ecb BCKPbITa TEKTOHMYECKas 30Ha ce-
BEPO-BOCTOYHOIO NMPOCTUPAHMA, COMPOBOXAaemMasn
WHTEHCUBHOW aprunnusaumen nopop nnatGopmeH-
HOro yexna ¢ 06pa3oBaHMEM MAACTUYHbIX FAINH MOLL-
HOCTblO 25 M. PyaHbI MHTepBan HaXo4uUTCA B LieH-
TpanbHOWM YaCTU VHTEHCUBHO remMaTUTU3NPOBAHHbIX
nopog. ConepxaHue U B 30He fo 0,025%, As no 0,05%,
Zr 0,1-0,5%, Ag 0,2-0,3 r/1, Au 0,04-0,3 /7. B uenom
Habop 3NeMeHTOB XapaKTepeH Asi MECTOPOXKAEHUN
TUMNa Hecornacus.
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lposasnerue XaHzac-1 NnpuypoYeHo K y3ny coune-
HeHUs CyOLIMPOTHOrO pasfioMa C pa3pblBHbIM Hapy-
LIeHieM ceBepO-3anafHoro npocTnpaHus. lpasenunTbl
N NeCYaHUKN KOHKYMHCKOW CBUTbI B 30HE CeBepo-
3aMagHoro AN3bIOHKTMBA MHTEHCMBHO apruiin3npo-
BaHbl, BMJIOTb A0 MOJIHOrO 3aMeLeHNA MANHNCTbIMU
MUHepanamu LemeHTa nopoabl 1 06/10MOYHbIX 3épeH
nonesbiX WMNAToB. [10 MHOrOUMCAEHHbIM TpeLwrHam
OHV MPOHM3aHbI rapoKcugamm xenesa. CogeprkaHume
U B 30He pgocturaet 0,0122%. MuHepanormyecknm
AHaANN30M BbIIBJIEHbl TOPCENKCUT, TMAPOMYCKOBMUT,
NPT, XaNbKOMUPUT, TMAPOKCUADI XKene3a, 6aput. Ak-
LleCCOpHble MUHeparbl: TYPManuH, LUPKOH, aHaTas,
MOHaumT, pyTus. AHoManbHble cogepxaHuna U oTme-
yeHbl B ropceikcuTe 1 aHaTase, Th - B pytune. Kpo-
Me U, B aprunnmsntax c ropCcemkCcuToM NpucyTCTBY-
toT (%) Zr (1), Cu (0,2), Pb (0,1), Bi (0,01), Zn (0,15), Be
(0,01), Cs (0,05), Y (0,02), P (30), Sr (0,3), Ba (20), B (0,4),
Ag (1 r/71). NMoBblweHHbIE copepxaHuna (%) Mn (0,3), Ni
(0,007), Co (0,001), W (0,002), Cu (0,07), Pb (0,03), Ag
(0,0004) onpepeneHbl B ruapoKcuaax xenesa.

B 6accelHax HUXHUX TeuyeHWin pek MByH u ber-
NAHKA Ha NpaBobepeXxbe p. YUyp BbIABNEH INTOreOXM-
MMYECKNIN Opeon ypaHa ¢ cogepxaHuamu go 0,014%
(pyponpossneHue bernaHka). Opeon BbITArMBaeTCA
BOOJIb CeBepO-3anagHOro passioma, BbINMoOSHEHHOro
TEKTOHUYECKMMM OPEKUNSAMM, KOTOPbIE Ha NPOTAXe-
Hum 1200 M OKBapLoOBaHbl 1 CynbGUAN3NPOBaHbI.
B nopopax ¢dyHoameHTa v nnaTtGoOpMeHHOro yexna
BAO/Mb pa3sioMa MPOABAEHbl MHOTOCTaguiHbIE WH-
TEHCMBHbIE TMAPOTEPMaNIbHO-MeTacoMaTNYecKre ns-
MEHeHMA: xnopuTusauusa, kapboHatrusaumsa, aprmn-
nu3auuA. 3aBeplialowas cTagma rmgpoTepmMasnbHbIX
NU3MEHEHU Bblpa3unacb B 06pa3oBaHNK XJIOPUTO-
BbIX, XJIOPUT-KapOOHATHbIX, afynApPOBbIX, KBAPLIEBbIX,
KBapL-agynapoBblX, KapboHaT-KBapLU-aaynapoBbIX,
rmapocepuLmnT-KBapL-KapboHaTHbIX, CepuULUT-KBap-
LeBbIX, XNIOPUT-CEPULNTOBBIX, KBapL-agynap-nnpu-
TOBbIX 1 KapOOHATHBIX »KM 1 Npoxunkos. LLUnpoko
pa3BuTa bapunTr3auus, 3axBaTbiBatoLas nopoabl GyH-
JaMeHTa, KOpbl BbiBETPUBaHMA 1 Ga3anbHble c/ion
MEe30MpOoTEepPO30NCKOro yexna. M3 pyaHbix MUHepa-
NTOB B 30HE HapyLUeHNs, MOMMMO TOHKOANCNEPCHOrO
HacTypaHa, 3aduKcMpoBaHbl BYNbGEHUT U XanbKo-
nuput. K-Ar Bo3pacT rugpotepmanbHO N3MEHEHHbIX
nopog no nnnuty 1324+52 mnH nert.

PydonpossneHue Oty (cm. puc. 1) pacnonoeHo
Ha Bogopasjene pyybéB YnaxaH-Komkyi un [paBbin
MNepeBanbHbIN, MPaBbIX NPUTOKOB p. Anroma. Nnowanb
yyacTKa pygonposBieHNsA CIoXKeHa rOHaMCKUMM No-
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neBoLWNaT-KBapLEBbIMM 1 KBapLEBbIMM NecyYaHKa-
MU C MaJIOMOLLHbIMWN FOPU30HTaM1 N3BECTKOBUCTbIX
necyaHnKoB. B mofoLuBe roHaMCKoOM CBUTbI 3aneraiooT
obHaxawLyeca B 3p0O3MOHHbIX Bpe3ax naseonpore-
pO30IicKMe rpaduTcopepKaLlyme rHencobl. Mexxpy Kpuc-
Tanmyecknm dbyHaameHToM U NnaTGOPMEHHbBIM Yex-
Nnom HabnofaTCA KpaCcHOLBETHbIE KOPbI BbIBETPU-
BaHVA HE3HAUNTENbHOW MOLWHOCTU. PygonpossneHne
NoKanu3yeTca B y3/ie nepeceyeHnsa CyOLWMpPOTHbBIX 1
CyOMepuaroHanbHbIX Pa3fioOMOB, KOHTPOMPYHOLLEM
Opeon MHTEHCMBHOW aprunnusaunn, 6aputnsayuu,
remMaTuTM3aumm, TMMOHMUTU3ALUNN, MPOXUIKOBOW Kap-
6oHaTU3aL MU 1 INTOFEOXUMUYECKNI OPesT paccesHuns
ypaHa pa3mepom 320x280 m. B KapboHaTHbIX npo-
XUSKax YCTaHOBJIEHbI BK/IIOYEHNA NOYKOBUAHbIX ar-
peraToB aTpakconuTa, pefkne Kpuctamibl cbanepu-
Ta. YpaHOBOe OpyAeHeHMne TOKaNn3yeTca B 30He VH-
TEHCUBHOW TPELMHOBATOCTM 1 MPOXUIKOBOWN Kap-
60oHaTtm3aumn. Copepxanme U 0,012% Ha MOLWHOCTb
6,95 M. OpyneHeHune conpoBoxaaeTca npusHocom Ni,
Co, V, Mo, Cu, As, Pb, Zn. B nopoaax nnatbopmeHHo-
ro yexna Bbiwe 30Hbl CCH oTmeueHbl pygonpossne-
HUA ypaHa Agaprarickoe, YraaH, Tponka, aapoaHoMa-
nnA 18-1, pag NpoABAeHUN MUHePanu3aunn 1 pagmo-
aKTMBHble aHOManuu B Mofie pacnpoCcTpaHeHnsa Mno-
pof yuypckow cepum Ha npaBobepexbe p. Yuyp, B
HUKHEM TeyeHun pek OHHe, Anroma, Vatom [5, 12].
Ha Adapeaatickom pydonpossneHuU B 30He KOHTaK-
Ta KOHKYNIMHCKOW 1 aflapraickon CBUT B MOJIOCE LWK-
pvHon 100-180 M MpoOCNeXuBalOTCA MOLYHbIE LIBbI
WHTEHCMBHO MeTacoMaTUYeCKn M3MEHEHHbIX Oe3UH-
TerpupoBaHHbIX, PaccNaHLOBaHHbIX 1 OpeKYMpoBaH-
HbIX NOPOA C rETUTOBbLIMY, BEPHAAUTOBLIMU, GapuTo-
BbIMU, CyTbPUOHO-KBAPLEBbIMI »KUNAaMWN N NPOXKUNII-
Kamu. 30Ha raBHOrO, N3yUYeHHOro BypeHnem, Tek-
TOHMYECKOro HapyLlleHVa B MOAOLLBE afapranickomn
CBUTbI MIMeeT ceBepo-3anajHoe NpocTupaHne n na-
[leHVie B CeBepOo-BOCTOYHOM HarnpasiieHUn Nog yr-
nom 3-7°. Bmelyarowme aneBponecyaHukn n oamro-
MUKTOBbIE MECYaHMKN CO CTOPOHBI Nexauero 6oka
HapyLeHNA NHTEHCMBHO apruin3npoBaHbl N Cyib-
duansmnpoBaHsl [5, 12]. B aprunnmsnpoBaHHbIX NOpPo-
Zax NPUCYTCTBYIOT UNANT, MOHTMOPWIOHUT, anbour,
naparoHuT, 6apueBbIli OPTOKNA3, rannyasut, rpadut,
TYpManuH, yrnepoamncToe BelwecTso. B Bucayem 6o-
Ky BAO/b 30H TPELMHOBATOCTN CEBEPO-BOCTOYHOIO
1 cyOLIMPOTHOrO NPOCTMPAHUA HabMAATCA CTPYK-
TYpbl pacTBopeHua 1 obpyleHnsa nopon ¢ bopmu-
poBaHueM rpy6bix 6pekunii, CLLeMeHTUPOBaHHbIX Ha-
puTOM, KBapLeMm, KapboHaTamu. B nexauem 60Ky Tek-

TOHNYECKOrO HapyLUEeHMA B BEPXHEWN YaCTu KOHKYJIVH-
CKOW CBUTbI HA MOLLHOCTb 33-45 M B CAaMOM TEKTOHU-
YeCKOM HapyLUEHUM 1 ero BucaYem 60Ky yCcTaHOBIe-
Hbl aHOManbHble cogepxaHua (%) U (0,034), Pb (0,15),
Cu (0,2), Zn (0,2), Mo (0,07), Ni (0,03), Co (0,3), Ag (0,004),
As (0,25), Mn (>1), P (>1), Au (0,3 r/1). PygHaa muHepa-
nu3auma npegcTaBiaeHa HacTypaHoOM, MPUTOM, Xaib-
KOMUPUTOM, apCEHOMMPUTOM, XaJIbKO3MHOM, FafieHun-
TOM, GNEKNON pyaon, repcaopdutom, NUTNOGOPUTOM,
aTakaMUTOM, ManlaxMTom, OPOLLIAHTUTOM, a3ypPUTOM,
XPU30KOJION, OTEHUTOM, KapHOTUTOM. MapraHueBble
MUHepanbl: BepHaauT, NncunomenaH, 6payHut. MuHe-
panbl ¢ocdopa: anatut, pTopanaTnT, WPeHrnT. Mo-
nnbeH B aHOMasIbHbIX KOHLEHTpaLMAX YCTaHOBMEH
B réTnTe, rMApPOréTuTe, IMMOHNTE, NHOTAA B NUpUTE.
CamocTosATenbHble MyHepasnbl Ag 1 Mo He obHapy-
XeHbl. [o pe3ynbTataMm MUHEPANornyeckmx aHann3os
MOBbILLEHHbIE cOAep)KaHnAa Ag oTMeyaroTca B 6NEK-
NbIX pyfdax, ncunomenaHe, BepHaanTe, rétute, IMMo-
HUTe, NnpuTe, rannyasute. CamopoaHoe Au yCcTaHOB-
NeHO B npobax M3 KepHa CKBaXKWUH, OTOGPAHHbIX 13
30Hbl MONOrOro TEKTOHNYECKOro HapyLeHNA Ha riy-
6uHe 12-14 m.

JInToreoxummnyecknm onpoboBaHMEM KOPEHHbIX
1 3MI0BMANbHO-AEN0BUANbHbIX OTIOXKEHN BblABIIEH
OOWNPHBIA KOMMIEKCHDBI TeOXUMUUYECKUIA Opeon
nnowanbto Ao 32 Km? [5], OCHOBHYIO POJib B KOTOPOM
urpatot U, Ag, Mo, Ni. Opeonbl oxBaTbIBalOT y3/bl ne-
peceyeHns KPyTbiX U MNOMOrUX TEKTOHUUYECKUX Hapy-
WeHUn cybmepuanoHanbHoOro, CyoLwmnpoTHOro 1 ce-
BEPO-BOCTOYHOIO NPOCTMPAHUN B GacceHax pek
MyHanbl n YaH [5]. Paamep opeonoB fo 19%x6 Km.
MacwTabbl NprMBHOCA PYAHbIX IEMEHTOB B OPEOSbl
Afapranckoro pygHoro ysna orpomMHbl. [laxe no ca-
MbIM CKPOMHbIM MOACYETAM B HUX MPUBHECEHO He
meHee 110 Tbic. T U, 120 Tbic. T Mo, 8 Tbic. T Ag. Oc-
HOBHaA 4YaCTb rEOXMMUYECKMX OPEOJIOB NMpuypoye-
Ha K TEKTOHMYECKN HapyLLEHHOMY KOHTaKTy KOHKY-
NIMHCKOW 1 afapranckon CBUT U KOHTPONMPYeTCA No-
NAMU MHTEHCMBHbBIX MeTaCcoOMaTUYECKMX N3MEHEHNI
nopoa. Mpu ApKO Bblpa)keHHbIX MpoLeccax Kanuwna-
TM3auuu B Nopofax Ha MopAdoK BO3PacTaloT KOH-
ueHTpauun Pb, Zn, Ag, Cu. B opeonax aprunnusaumm
(rmppocniogmsaunm), KapboHaTusauum 1 XnopuTnsa-
UMM NecyYaHUKoB HabnogaeTcss YETKUN npmusHoc U,
Ag, Au, Pb, Mo, As, Mn, Co, Ni.

AspoaHomanusa 18-1 HaxoguTCAa B Mexaypeube
BepxHero TeyeHua p. BepxHuin Konkynn — pyu. Ogu-
HOKMI B TEKTOHMYECKOM KOHTaKTe MOpOA ajaprau-
CKOW 1 KOHKYNIMHCKOW CBUT Me30MpoTepo304, B y3ne
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COuNieHeHVA pPa3NoMOB CeBepOo-3anagHoro 1 cybme-
PUANOHaNbHOrO NpocTupaHui. Ha yyactke aHoma-
NN BbIABJIEHbI OPEeOosT aHOMabHON PagnNoakTUBHO-
CTV UHTEHCMBHOCTbBIO >30 MKP/4 Ha dpoHe 12-15 MKP/y
nsomeTpuryeckon opmbl pasmepom 450300 m n
Opeon paccesaHnA ypaHa, BbITAHYTbI B MepUamno-
HanbHOM HanpasseHnn Ha 800 M nNpu WUpuHe Ao
300 M. AHOManbHasa pPagnoakTUBHOCTb CONPOBO-
XKpaeTcAa OpeonoM WUHTEHCMBHOW apruinnnsaumnu
BMeLlalwWwmux nopos, B obLmx YyepTax coBnajato-
KM C OPeOosioM pacceaHusa ypaHa. Kpome Toro, oT-
MEYaeTCA 30Ha NPOXUIIKOBOW 6aputr3almm, Npo-
TArMBaloLWanca B CybMepnanoHanbHOM HanpasJse-
HMUM Ha 2 KM Npu wuprHe 200 m, Begywas cebs
Heckonbko 060CcO6/1IeHHO OT OCTanbHbIX OPEOsiOB
PYAHbIX 31€MEHTOB.

B HMKHUMX TeueHnax pek OHHe, Anroma, Vawom n
KycauaH-lOpsax 6acceliHa cpefiHero TeueHus p. Yuyp
pacnonoxeHbl pygonpossneHue Tporka, pag NposB-
NEeHVN MUHepanu3aumm 1 aHoManuii pagnoaKkTUBHO-
CTW, TATOTEIOWMNX K CpeHel nayke roHaMCKo CBU-
Tol [5]. Bce nposABneHna NokanmsyloTca B y3fe coune-
HeHnA cybmepnanoHanbHON AMMO-TOKMHCKOW 30HbI
pa3fioMoB C pa3fioMamMm CyOLIMPOTHOrO 1 CeBepo-3a-
nafiHoOro NpocTpaHuin. B nnatpopmeHHOM yexne Ha-
pyleHna npeacTaBneHbl 30HaMU BpeKkunpoBaHua,
Apo6NeHnA 1 TPELLMHOBATOCTH COPOCOBOrO XapaKTe-
pa, a TakXe MonorMmMm LWBamn pacciiaHueBaHus, pe-
e MUOHUTK3aL MK, CONPAXKEHHBIMY C KpyTonagato-
LWMMUN pa3fioMaMMu.

MposBneHna MrHepanu3aumMm U aHOManun KOH-
TPONMPYIOTCA 30HaMM CYy6MNOCIONHOM TpeLMHOBaTO-
CTV 1 MONOTMMM LWBaMN MUTIOHMTM3aumK. fuagpoTep-
MaJibHO-MeTacoMaTMYeCcKe N3MEHEHNA NPoTeKanun B
HeCKOJIbKO 3TamnoB: OKBapLeBaHue 1 dnoopuTnsaums,
KanuwnaTtm3auma (@gynapmsaumsa), MUHUCTO-TUAPO-
COANCTAA aprunnvsauns, KapboHaTusauumsa, xnopu-
T3auna. KapboHaTbl (KanbuuT, LONOMUT) Pa3BMBaLOT-
CA NO LeMeHTY NecYaHWKOoB. VIHorga B HMX COBMeCT-
HO NpUCYTCTBYIOT BapwWT, anaTuT, yrnepogmcToe Be-
wecTtBo. bonee No3gHMM NO OTHOLLEHMIO K KanbUUTy
JonomuT npeobnapaet. B metacomaTtutax Habnopa-
eTCA BKParieHHOCTb HUKenb- U KobanbTcoaepa-
Lero nNupuTa, apceHonMpuTa, Xanbkonuputa, cdane-
puTa, TOHKOAUCNEPCHOro HacTypaHa. CogepkaHue
(%) U po 0,08, Pb 1 Cu B pygHbix 30Hax go 0,015, Mo
£o 0,002, Co 0,001,Ba no 0,2, F go 1, Ag go 7 r/T npun
¢boHOBbIX cofepkaHNAX B 6e3pyaHbIX 30Hax. Opeonbl
paccesHuA U HECKONIbKO Y>Ke MYbTUIMIMKATUBHbIX
OpeosIoB OCTaNlbHbIX 3nemeHToB. O6WUM ana Bcex

22

Pyabl u metannbl N 2/2018

PyZONpPOABAEHNA 1 aHOMannIN ABAETCA TEeCHasA Kop-
pensumoHHan ceasb ypaHa ¢ Ni, Co, Ag, As, Pb, V, Mo.

My6uHHoe cTpoeHue Natomo-XailkaHCKOro Ky-
nona. Ha nsyuyeHHom TeppuUTOPUM BbINOHEH KOMIM-
NneKc KpynHoMacwTabHbIX reosioro-reopnsnyeckmnx
paborT, Bkntoyasa HebonbLol 06bEM ropHO-0ypPOBbIX.
OueHKa MOLHOCTY NNaTPOPMEHHONO Yexsia OCHOBa-
Ha Ha AaHHbIX BEPTMKaIbHOrO 3N1€KTPUYECKOrO 30H-
AVPOBaHUA, CeNCMNYECKNX NCCNefOoBaHNA METOLOM
OTPaXXEHHbIX BOJIH, onpefeneHnsa rmyouH O BePXHUX
KPOMOK 11 OTAENbHbIX MarHUTOAKTUBHbIX Ten. Bbige-
NeHHble 30Hbl UHTEHCUBHOIO Pa3BUTUA IMHEAMEHT-
HbIX CTPYKTYP (CM. puc. 3) cornacytoTca ¢ ryOuHHbI-
MW NAOTHOCTHbIMY HEOAHOPOAHOCTAMM BEPXHEN Ya-
CTW 3eMHOI Kopbl. B yactHocTn, Tonykckas 30Ha nu-
HeaMeHTOB MpUypoUYeHa K ceBepHOMY obpamneHunio
TbIpKaHCKOro pPermoHanbHOro MUHUMYMa Mo CUbl
TAKECTU, MMEIOLLEero B Npefeniax Tepputopumn nccne-
ZJOBaHWI cybLumpoTHoe npocTupaHmne. O6 ocnoxHe-
HNAX B CTPOEHWM BEPXHEN YacTy 3eMHOW KOpPbl CBU-
[EeTeNbCTBYeT Hannume MHTEHCUBHBIX OTpULATENbHbIX
aHOManui Nona CUMbl TAXKECTW B Mpeaenax Kynosna
1 BHe ero. [NaneonpoTepo3solickme meTamopduyeckmne
06pa3oBaHMA MO CTPYKTYpPEe M 3HAKY aHOMasbHOroO
MarHWTHOro NOMA NPOCNEXNBAKTCA N0 OT/IOKEHWA-
MU NNAaTGOPMEHHOTO Yexna, YTo pacmpaeT nioLa-
AN AnA fjanbHenwmx nccnenoBaHnii. Mo cTpyKTypHbIM
npu3Hakam o651acTu nepeceveHns rnyounHHbIX pas-
NIOMOB M ONTVMasbHble MOLHOCTY NNaTGOPMEHHOTO
yexsia BblAesieHbl Kak Hanbonee npeanoyYTUTENbHbIE.

B 3akntoueHne otmeTum cnegytouee. Mo ocobeH-
HOCTAIM reoNornMYecKkoro CTPOEHUA U MeTansIoreHnm
Yuypo-Maickasa BnagmHa conocTtaBnsaeTca ¢ Bnagu-
Hol ATabacka CeBepo-AMepurKaHCKoN nnatdopmbl.
Kak n BnagnHa Atabacka, Yuypo-Maiickaa BnagunHa
cbopmumpoBanacb Ha apxen-naneonpoTepo30iCKoM
OCHOBaHMK, BMELLAoLLEM NPOCSION 1 Nayku rpaduT-
cofieprKallMx rHercoB, BAOMb KOTOPbIX YacTo pa3Bu-
BalOTCA 30HbI MWIOHMTU3AUUM 1 KaTaknasa. Meso-
NPOTEPO30MCKMEe OTSIOKEHMA 3TUX BMaAUH MO COCTa-
BY W BO3pacTy COMOCTaBMMbl APYr C Apyrom (cm. Tab-
nvdy). PyaHaa myHepanusauma Kakgaown n3 BnaguH
HOCUT KOMMJIEKCHbIN XapaKTep 1 CONPOBOXAaeTCA
NHTEHCUBHbBIMN MHOTOCTaAUNHBIMU TnApOTEPManb-
HO-MeTacoMaTMyYeCKNMN U3MEHEHVAMU NOPOA Npu
rMaBeHCTBYIOLLEN POy KaoNVH-TUAPOCIIOANCTbBIX ap-
runnmsnToB. [1na pyn obenx BnagvH xapaktepeH 6nums-
Kui Habop pyaHbIx anemeHToB (Pb, Zn, Mo, Ni, Co, As,
Cu, V). B HMX NOCTOAHHO cogeprkaTca TypMauH, ana-
™T 1 apyrue ¢ocdopcopepxalyme muHepanbl. Bos-
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pacT pyaHon muHepanusaumm Yuypo-Manckon Bna-
[VHbI 6/IM30K BO3PacTy YPaHOBbIX PyA BrafuHbl ATa-
6acka (1341£17)-(1142+28 mnH neT). B otnnume ot
BrnaguHbl Atabacka B Yuypo-Malickon BnaguHe Bbl-
ABJIEHbl CAaMOCTOATENIbHble KOHLEHTpauun 30M0Ta,
meaun, bapus.

B 30He cTpyKTypHO-CcTpaTurpaduryeckoro Hecor-
nacvs nNaneonpoTepo3onNCcKUX meTamopdruecknx 06-
Pa30BaHUN 1 Me30MPOTEPO30NCKNX OCA[OUHBIX TOMLL
B o6pamneHnn Vigtomo-XankaHckoro Kyrnona AngaHo-
CTaHOBOrO WMTa yCTaHOBMEHbI NMPAMbIe MPU3HAKK
YPaHOHOCHOCTM TEPPUTOPUN.

1. Mexpy cknagyatbim ¢yHOAMEHTOM 1 OCafou-
HbIM YeXJ/IOM Pa3BMBalOTCA KPACHOLBETHbIE KOPbI Bbl-
BETPVBaAHUA M NPOAYKTbl UX Pa3pyLUeHNA B JOKOH-
KYJIMHCKYIO SMOXY.

2. B ocHOBaHUM Me30MpPOTePO30NCKNX TONLL, (KOH-
KYNMHCKasA, rOHaMCKasA U OMaxTUHCKaA CBUTbI) 3ane-
ratoT KpaCHOLBETHbIe OTNOXKEeHMSA, MO BO3PacTy U CO-
CTaBy 6/11M3KMe K TakoBbIM 6acceiiHa ATabacka.

3. Oco6eHHO BaXXHbIM KOHTPONEM OpyAeHeHMUA
CNY>KWT BbIIBNEHHAA HaMU LUMPOKasA 30Ha NHTEHCUB-
HOW NpefpyAHON KanuwinaTr3aumm, pa3BuUTon Ha rpa-
HYLe KprcTannyeckoro dyHaameHTa ¢ Nopogamum mMe-
30MPOTEPO30MCKOro NIaTGOPMEHHOro Yexna npak-
TUYeCKn No BceMy nepumetpy Viaomo-XankaHCcKoro
Kynona. Macwutabbl NprvBHOCa Kannsa OFPOMHbI 1 oLje-
HuBatoTcA ot 15 go 30 mnppg 1. B opeone kanuwna-
TM3aUMW JIOKaNM3ylTCA BCe U3BECTHbIe B HacTosALlee
BpeMsA ypaHOBble NPOABNEHNA.
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URANIUM POTENTIAL OF STRUCTURAL-STRATIGRAPHIC DISCONFORMITY ZONES
BETWEEN PLATFORM AND METAMORPHICUNITS OF ALDAN SHIELD IDYUM-
KHAIKAN DOME

M.V.Goroshko, G.Z.Gilmanova
(Yu.A.Kosygin Institute of Tectonics and Geophysics, Khabarovsk)

Major criteria of uranium occurrence localization on the periphery of the Idyum-Khaikan dome of Paleopro-
terozoic metamorphic rocks within the Siberian platform Aldan-Stanovoy shield in comparison with Athabasca
province (Canada) uranium deposits are discussed. Like in Canada, they are hosted by structural-stratigraphic dis-
conformity zones in Mesoproterozoic sediments and graphitic basement gneiss. Ore formation was preceded by
intense potassic metasomatism in the structural-stratigraphic disconformity zone covering rocks of sedimentary
cover and metamorphic basement developed on the Idyum-Khaikan dome periphery. Ore zones are accompanied
by host rock argillization, chloritization and carbonatization and strong geochemical Mo, Ag, As, Ni, Co, V, Pb and
Zn haloes. This evidence makes them similar to Athabasca unconformable deposits. Tolukskaya, Beglyanskaya
and Aim-Tokinskaya ore concentration zones controlling all the known uranium occurrences are identified. Uranium
mineralization age is (1341+17)-(1142+28) Ma.

Keywords: Siberian platform, Idyum-Khaikan dome, Paleoproterozoic, Mesoproterozoic, structural-stratigraphic
disconformity zones, potassic metasomatism, uranium potential, argillization, chloritization, carbonatization, sa-
tellite radiolocation survey.
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