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«YTYMCKMN» TUN 60NblueoOBEMHBIX 30/I0TOPYAHbLIX MECTOPOXAEHUMN,
cchopMUpOBaHHbIX B JIMHEMHON KOpe BbiIBeTPUBaHUA (loro-zanagHas
AkyTua)

H0.A.3YBKOB, A.B.CATUP (00O «leolona»; 678960, Pecnybnuka Caxa (AAkyTua), r. HeptoH-
rpu, yn. Kapna Mapkca, 4. 16, kB. 98),

H.B.YBAPOBA(OOO «HeploHrpu-MeTtannuk»; 678976, Pecnybnuka Caxa (kytus), r. HepioH-
rpu, nrr. Xanm, yn. 70 net OKTabps, 4. 3, K. 55)

B toro-3anagHoli AKyTuKM B npegenax Yryickoro rpabeHa BbifB/IeHa CEPUA 3010TOPYAHbIX
mecTopoxaeHuin — Ipocc, TabopHoe, TEMHOE, BbICOKOE U Ap. — C CYyMMapHbIMM 3aLMLLEH-
HbIMM 3anacamu 3010Ta 6osee 330 T. CambIM KpynHbIM U Haubonee U3y4yeHHbIM ABAAETCA
mecTopoxkaeHue pocc ¢ 3anacamm 30/10Ta 265 T, KOTopoe 6bl10 OTKPLITO U pa3BenaHo
B TeyeHue 2008-2014 rr.

MecTopoaeHusa copmupoBanmch B neproa Me3o30MCcKo TEKTOHO-MarmaTUUYECKOM aK-
TUBM3aLMK, KOTAA B OXKHOW YaCTM YIyMcKOro rpabeHa npoucxoamuio BHegpeHue Masbix
WHTPY3NI CUEHWUTOB Ka/MEBOI CEPUU, CONPOBOXKAABLUEECA Ka/MEBbIM METAaCOMATO30M
U MUPUTM3aLMEN BMELLAIOLLMX NOPOA, BAO/Ib MOLHbIX TEKTOHUYECKUX 30H B3BPOCO-Haa-
BMroBoli npupoabl. HaxoxaeHne 30H NUPUTM3aLMM B IMHENHOW KOope BbIBETPUBAHMUA
HenosnHoro npo¢uns 06ycnosuao ¢opmnposarue 60/1bWeo0H6BEMHbBIX 3010TOPYAHbBIX Me-
CTOPOKAEHWUWN C HEBBICOKMMMU COAEPMKAHUAMU METa/I1a U YHUKANBbHbBIMU TEXHO/TIOTMYECKU-
MW CBOUCTBAMM.

Kntoyesslie cnosa: 3onoTopyaHble mectopoxaeHusa Mpocc, TabopHoe, Yryickuii rpabeH,
pudeinckmne necyaHUKM, WeaoUYHble CUEHUTDI, KaIMEBbIN MeTacoMaTo3, B3OPOCO-HagBuUIK,
NUPUTU3ALMA, IMHENHAA KOPa BbIBETPUBAHUA.
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Carup AnekcaHap Bacunbesuny g sagiralex@mail.ru
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The «Uguisky» type of large-volume gold deposits formed in a linear
weathering crust (Southwestern Yakutia)

Yu.A.ZUBKOV, AV.SAGIR (GeoGold LLC), N.V.CHVAROVA (Neryungri-Metallik LLC)

In southwestern Yakutia, within the Uguisky graben, a series of gold ore deposits — Gross,
Tabornoye, Temnoe, Visokoe and others — with mutual mineral reserves of more than 330
tons of gold was revealed. The largest and most studied is the Gross deposit with 265 tons
of gold reserves, which was discovered and explored during 2008—2014.

Deposits were formed during the Mesozoic tectonic-magmatic activation, when in the
southern part of the Uguisky graben, small intrusions of syenites of the potassium se-
ries were introduced, accompanied by potassium and pyritic alteration of the host rocks
along thick tectonic zones of thrust nature. The presence of pyritization zones in the linear
weathering crust of an incomplete profile led to the formation of large-volume gold de-
posits with low metal contents and unique technological properties.

Key words: gold deposit Gross, Tabornoe, Uguisky graben, Rifean sandstones, alkaline sy-
enites, potassium metasomatism, thrust, pyritization, linear weathering crust.



30710TOpYIHbIE MECTOPOXKICHHSI HOBOTO «yTryicko- TuiaTGOpMbl B FOKHOW 4acTH Yryiickoro rpabeHa
ro» THma o0beUHAIOT pa3pabaTbiBaeMble B HacTos-  (puc. 1). ['paben Obi oOpa3oBaH B pudee Ha apxeid-
Iee BpeMs B IOro-3amagHoi SIKyTHH MecTOpoXIeHHs CKHUX MeTaMOoppHUUYecKHX 00pa30BaHUSAX KpUCTAIIIU-
I'pocc, TabopHoe u ap. OHK pacrofoKeHbl Ha 3aMaja- Yeckoro GyHIaMeHTa, B TJIaHe OH UMeeT POMOOBH/I-
HOM ckJioHe AngaHo-CtaHoBoro wura Cubupckoit Hyro ¢opmy. Illupuna rpabena ¢ 3amaja Ha BOCTOK
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Puc. 1. CTpyKTypHO-reonornyeckan cxema sanagHoi yactu AngaHo-CraHoBoro wura. [1o [4], ¢ dononHeHusmu:

1 — HeoreH-4yeTBepPTUUHbIE: @ — BNaAWHbI (MECKM, raIeYHWKK, MUHDbI), 6 — NaBbl U Tydbl TPaxMbasanbTos; 2 — Me3030MCKMe BNaguHbl
(TeppureHHble OTNOXKeHUSA opbl); 3 — puden-naneo3onckme TeppureHHO-KapboHaTHbIE OTNOXKEHUA; 4 — YryUCcKui rpabeH (HemeTamop-
$U30BaHHbIE TEPPUrEHHbIE OTNOXKEHMA pudes); 5 — paHHeNpoTepo3oinckme rpabeHbl (MeTamopdunsoBaHHblE KapbOHATHO-TEPPUTEH-
Hble OT/IOXEHWS); 6 — KPUCTANNNYECKUI GYyHOAAMEHT (MeTamopduyeckne M marmatnyeckne obpasoBaHua apxes); 7 — Me3030McKne
rPaHUTbI U rPaHOCUMEeHUTL CTaHOBOW 061acTU; 8 — ME3030MCKME e I0YHbIe MHTPY3UM AnfaHo-CTaHOBOrO WKTa; 9 — cpefHenaneosom-
CKMe LWenoYHble UHTPY3um CTaHoBOW 06/1acTu; 10 — pa3nombl: @ — MaBHble, 6 — BTopocTeneHHble: K — KOHAMHCKKM, T — TOKKUHCKUI;
11 — MecTopoKAEHUA META/LIMYECKUX MONIE3HbIX UCKOMaeMblx: a — Fe: TapbiHHaxcKoe (5), KebekTuHckoe, MmanbiKckoe, TopKUTCKoe (6),
TaexkHoe (7), Lecosckoe (9), HuHecakykaHckoe (10), Canymatckoe (11), KOxHoe (12), 6 — Ti, Fe: YuHelickoe (14), 8 — Cu: YaoKaHcKoe
(13), 2 — Ce: Tac-HOpsxckoe (16), 0 —Ce, Y, Nb, Ta, Be, Zr: Katyrunckoe (15), e — Au: CeBepHoe (1), LieHTpanbHoe 1 Mopduposoe (2), Boko-
Boe (3), PabuHosoe (4), TabopHoe u Mpocc (8)



coctaBiisieT 30 kM, qJMHA ¢ ora Ha ceBep — 70 KM.
B HuxkHeil yacTu paspesa cnararoliux €ro OTJIOXKe-
Hull rpaOeH BBITIONHEH PUPEHCKUMH MEICHOCHBIMHU
BYJIKAHOT€HHO-KapOOHATHO-TEPPUTEHHBIMH NIECTPO-
LBETHBIMU 00pa30BaHUAMMU, KOTOPbIE y3KOW MONOCOI
OOHa)KaIOTCs BAOJb €r0 BOCTOYHOTO Kpas. Mx moru-
HocTh BapbupyeT oT 800 1o 400 M Ha BOCTOKE M cO-
KpallaeTcsi A0 HyJid B LEHTPajbHOM YacTu rpadeHa.
Bblle TpaHcrpeccMBHO 3ajieraeT TeppUreHHas ToJ-
a2 KPACHOLBETHBIX apKO30BBIX MECYaHUKOB KeOek-
THHCKOH cepyM (TEMU3PCKON U OTOHHOKOHCKOM CBUT)
MoLHOCTHIO 0T 500 10 2000 M, KOTOpPBIE BBIMOMHAOT
OCHOBHY10 uacThb rpabena (6onee 90%). Ha cepepe
U 1ore rpabeHa apKo30Bble MMECYaHUKU ¢ Oa3alibHbI-
MU KOHIJIOMEpaTaMH B OCHOBAHMH 3aJIeTatoT Ha pas-
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MBITOH MOBEPXHOCTH apXEHCKOro KpUCTAIMYECKO-
ro ¢yHnamenTa. IlecqyaHukH Mosjoro morpysKarTCs
K LEeHTpy rpabeHa, Tae UMEIOT CyOropr30HTaIbHBIE
3aieraHus.

C 3amazga v BocToka Yryickui rpabeH orpaHuueH,
COOTBETCTBEHHO, TOKKMHCKMM 1 YapyoauHCKUM
cyOMepuauoHai bHBIMU pasyiiomamu. C rora rpa-
O0en orpaHuvyeH KOHIMHCKMUM B30pPOCO-HAJBUTOM.
B roxxHoli yacTu rpabeHa BblienseTcs cyOmnupoTHas
(70°) 30Ha pa3BUTHS TTUKATUBHBIX CTPYKTYP M TEK-
TOHMYECKUX HapyLIeHUi B30pOCO-HaABUIOBOTO TH-
Ma, KOTOpble SBJISIOTCS MEPEeJOBBIMU HapyILEHUs-
mu KoHnuHckoro B30poco-HanBura. HKOxxHo-Yryii-
cKas 30Ha WIMPUHON 3—4 KM U NMPOTAKEHHOCTHIO
10 20 kM BMeUlaeT BCE M3BECTHBbIE B HACTOsLLEe
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Puc. 2. Ffeonornueckan kapta KO3KHO-YryMCcKo 3010TOHOCHOM 30HbI:

1—roNoLeHOBbIe 1 NNENCTOLEHOBbIE a/l0BUA/IbHbIE, MPONOBUA/bHbIE, AIOBUOMALMANLHBIE OTIOMKEHUA: NECKHU, FaNIeUHWUKU, BaNyHbI,
rpasui, mblbbl (1-30 m); 2 — pudeit, 0NOHHOKOHCKaA cBUTa (06LWan MOLLHOCTL A0 1500 M): KpaCHOLBETHbIe KBapL-NOIeBOLWNaTOBbIe
necyaHuKM, B OCHOBaHUM FOPU3OHT KOHIZIOMEPATOB U KOHIoMepaTo-6pekumnin (0-30 M) C NpoCcioamMM aneBpoamToB; 3 — No3gHeapxen-
CKMe meTamopdU30BaHHbIE NOPOAbI GYHAIMEHTA: FPAHUTLI, IPAHUTO-THENCDI; 4 — ANLAHCKUI MHTPY3UBHbI KOMMIEKC: paHHEMEIOBbIe
CUATbI, LAKU CMEHUTOB M BOCTOHUTOB; 5 — No3aHepUdeNcKMin TOopcKMiA rnabuccanbHbli KOMNAEKC: AaWKK LONEPUTOB; 6 — PySOBME-
LWatoLLMe NIMHENHbIe KOPbl BbIBETPUBAHUA NO KaAMEBbIM METaCOMAaTUTam: Bypble MMMOHUT-NENIUTOBbIE MOPOAbI MO NecHaHMKamM 1 NoOpo-
Jam dyHAaMeHTa; 7 — paspblBHbIE HAPYLLEHWA: 0 — HAABUIU, B3BPOCHI INaBHbIE U UX Ha3BaHus, 6 — HaaBWUMM, B3GPOCHI BTOPOCTENEHHbIE,
8 — CABUIM; 8 — 3/IeMEHTbI 3a/1eraH1A CIOUCTOCTU: @ — HAKIOHHOE, 6 — rOPU3OHTaNbHOE; 9 — MECTOPOXKAEHUA 30M10Ta: 1 — TabopHoe,
2 —TIpocc, 3 —TémHoe, 4 — Bbicokoe; 10 — nposasaeHua 3010Ta: 5 — AHomanna-13, 6 — TOKKUHCKoe



BpeMsI MECTOPOKICHUS 30JI0Ta «YTyHCKOTrO» THIa
(puc. 2). Bce oHu pacrnonararoTcss B MHOTOJIETHE-
MEP3JIBIX MOPOAAX.

HcTopust oTKPBITHSA 30JI0TOPYAHBIX MECTOPOSK-
AeHuil «yryWckoro» tuma. BrnepBbie MmoBbIlIEH-
Hoe coneprkanue 3oi0Ta (0,001-0,2 1r/T) B 000XpeH-
HBIX TIeCHaHMKaX KeOEKTHMHCKOW (HbIHE OJIOHHOKOH-
CKOM) CBUTHI OblI0 ycraHoBieHO B.B.JIaxHuiikum
B 1968 r. Oacceiine py4. TabopHbIii Tipu moaro-
ToBKe k wu3maHwio locreonkaptei-200 Ha auct
0-50-XXIV (IOxHo-fIkyTcKkast KOMIUJIEKCHas 3KCIe-
auuus, noc. YyabMaH).

B 1976—1979 rr. B roxHOM yacTu Yry#ckoro rpa-
OeHa ObLIa MpoBelieHa reojoruueckas chbéMka Mac-
mraba 1:50000 mox pykooactBoM A.A.Csacbko
(TumnToHO-Yuypckasi reosioropa3BeodHast HKCIIe-
auuus, r. Anaad). B roxHoi wactu Yryiickoro rpa-
OeHa BriepBbie ObIJIO BbIAEICHO OpYIEHEHHE 30JI0TO-
KBapueBoii gopmauuu B GacceliHe pyu. TaGopHbIit
(12 r/1), B BepxoBbsx pyu. ['pocc (0,1-0,6 r/1), pyub-
€B BpesanHblid U PyaHbId, 4TO MOCTYXKHUJIO OCHOB-
HBIM TOJYKOM JJIs JalbHEMIIEro M3y4eHus 3TOH
tepputopur. B 1978—1981 rr. Ha oOHapyKeHHBIX
3/1eCh MEPCHeKTUBHBIX MIOLIAASX TOJ PYKOBOJ-
ctBoM B.U.llleBueHKO OBIIM BBITIOJIHEHBI TTOUCKO-
Bble pabOThI, U y4acTkH pyubéB TabopHbiii, TEMHBIN
u ['pocc mepeseneHbl B pa3psia 30710TOPYAHBIX MPO-
aBieHU. JlanpHellnee UX UM3yuyeHUE, MPOBEAEHHOE

B 1990-1991 rr. C.B.Cenenko (LITICO AIITO), nos-
BOJIMJIO OLIEHUTh IPOTHO3HbIE PECYPChl PYNOMPOSB-
nennii TabopHoe no kareropusim P +P,— 50 T u I'pocc
no kareropuu P.— 50 T.

B 1999 r. mo pe3ynsratam pa3BeqO4HbIX padoT,
npoBen&HHbIX B.ILAmapckum (ITTTI «tOxskyTreo-
Jorus», noc. YynemaHn), pyaonposisieHue TaGopHoe
ObLIO TIepeBEACHO B pa3psil MECTOPOKICHHUH C reo-
JIOTHYECKMMH 3anacamu 30510ta kateropun C, —27 T,
3a0aJTaHCOBBIMU 3aracaMy — 8 T ¥ MPOTHOZHBIMU pe-
cypcamu kareropuu P —2 1.

B 2002 r. Hegponone3zoBateneMm OOO «Hepron-
rpu-MeTasinuk» Ha MecTopoxkaeHur TabopHoe Obla
HauaTa OMbITHO-MPOMBbILLIIEHHAs OTPadoTKa ¢ 100bI-
4ell pyzbl OTKPBITBIM CIIOCOOOM U € oboraleHnem
METOIOM KYYHOrO BbIlLleslauMBaHus. B pesynbrare
npoBen&HHbIX nox pykooacTtBoMm M.A.Ilamkoa ne-
TaJbHBIX pa3BeouHbIX padoT (20032006 rr.) reoso-
TMYECKHe 3amachl pa3BeJaHHOW 4acTH MECTOpOXK/ie-
nus Taboproe no kareropun C,+C, cocrasuaum 20,3 T
30JI0Ta CO CpPEeOHMM cozepxkaHueM 1,5 /T, U3 HUX
B KOHTYpe Kapbepa — 23,5 MutH. T pyabl 1 14,8 T 30110-
Ta CO CpelHUM cojiepxkanueM — 1,59 1/T.

B teuenue 20052014 rr. B npenenax HOxHO-
VYry#ickoii 30HbI ObIITH MPOBEIEHBI AaTbHEHIINE MO~
HUCKOBO-OLIEHOUYHbIE M pa3BeqouHble padOThl C HC-
MOJIb30BAHUEM KOJIOHKOBOTO OypeHHs B 00BEME
225 Teic. M (puc. 3).

Puc. 3. fletanbHana 6ypoBas pasBeaKa MectopoxkaeHus Npocc Ha ctagum 3aBeplueHusn, 2014 r.



Puc. 4. Kapbep mectopoxaeHusa TabopHoe, 2019 r.

3a aTo Bpems noa pykoBoacteoMm HO.A.3yOkoBa
B 5 KM K BOCTOKY OT MECTOpOKAeHUs1 TabopHoe ObLI0
pa3BeaHo U MOATOTOBJICHO K MPOMBILIJIEHHOMY OCBO-
SHHIO KpYyTMHOe 30JI0TOpyAHOe MecTopoxaeHue ['pocc
C 3AIIWIIEHHBIMY T'€OJIOTMUECKMMHU 3aracaMi Kare-
ropun C +C,— 415 myH. T pyabl, 3011012 — 265 1 cepe-
Opa — 1340 T (MOMyTHBIN MeTaJIN, U3BJICKAEMBbIH TIPH
adpuHaKe) CO CpeIHUMU MPOMBILUIEHHBIMU COAEp-
skanusaMu 0,65 u 3,23 /T, cooTBeTCTBEHHO. M3 HuUX
B KOHTYpE Kapbepa:

173 maH. T pyast u 136,1 T 30510Ta CO CpeAHUM CO-
nepxanuem 0,79 r/T — GanaHCOBbIC 3aMachl, OKOHTY-
peHHble 1o 6opToBomy conepikanuto 0,4 1/T;

105,8 MsiH. T pyabl 1 35,36 T30510Ta CO CPETHUM CO-
nepxkanveM 0,33 1/T — 3a0ajlaHCOBBIE 3anachl, OKOH-
TypeHHble 1o 6opToBomy coaepkanuto 0,2—0,4 r/t.

[IporHo3Hble pecypcbl BOCTOYHOIO M IOXKHOTO
(nanror MectopoxkaeHus I'pocc, oleHEHHBIE N0 Ka-
Teropun P, cocraunu 307 T 3070Ta NpK CpeaHEM
conepxkanuu 0,9 r/T.

[lepsooTkpbiBarensimu MectopoxkaeHus ['pocc mpu-
3HaHbl: 0T OO0 «I'eol'oma» (2008-2014 rr.) F0.A.3y6-
koB, A.H.Konganos, B.B.CaBenbeB, n3yuuBiimne
MECTOPOXKJICHUE M MPOBOAMBIIME MOMCKOBO-OlIEHOU-
Hble paboThl, IETAILHYIO Pa3Be/IKy W MOJACUET 3arma-
COB 30JI0Ta U cepebpa, ¥ OT FOCyIAPCTBEHHBIX yUpPexk-
neHuit A.A.Csceko, B.M.1llesuenko n C.B.Cenenko,
BBITIOJIHUBILIME MEPBbIC TIOUCKOBBIE PabOThI.

Kpowme Toro, Ha 3anagHoM QaHTe MecTOpOXkKae-
Husi TabopHoe ObLIM OTKPBITHI U pa3BelaHbl MECTO-
POXJIEHUS 30J10Ta C HEOOIBIIUMU TeOJIOTHUYECKUMU
zanacamu kareropuu C +C_: Témnoe — 4,4 T 30m0Ta
co cpenHuM coaepkanreM 1,31 r/t u Beicokoe — 1,8 T
30J10Ta ¢ conepkanueM 1,33 /1.

Pa3paGoTka MecTopoxkaenus TaGopHoe M ero
(naHroB Ben&rces A0 HACTOALLETO BpeMeHu (puc. 4).
OTkpbITas pa3paboTka v oOoraiieHHe pyJbl MeTO-
JOM KYYHOTO BbILLIENAauYMBaHUsA Ha pyaHuke ['pocc
Obln Havathl B 2014 1., 1 yxe B 2019 r. ronoBast rpo-
W3BOJIMTENILHOCTD PyJHUKA AOCTUINA MouTH 8 T 30-
JoTa (puc. 5).

B 2016—2018 rr. B pe3ynbraTe NOUCKOBBIX padorT,
NpoBeAEHHBIX B palioHe pyd. Bpe3aHHbId, Ha 3a-
nagHoM ¢uanre FOxxHO-YTyicKo#t 30HBI B TOpOAax
apxest Obl10 OOHapy’KEHO pyaomnposiBieHue AHO-
Manus-13 ¢ MpOrHO3HBIMMU pecypcaMu 30j0Ta Ka-
Teropun P 30 T ¥ cpefHMM comepiKaHHEM 30J10Ta
0,8-1,0 r/T.

B cBs13u ¢ TeM, UTO B OTKPBITOM MeYaTH XapaKTe-
pHUCTHKa MECTOpPOXAEHUs I'pocc u ero caremiuTos
MPUBOAUTCS BIEPBbIE, OMUCAHUE UX Te0JOrMUYecKo-
ro CTpoeHMst JaéTcs MoaApOGHO.

B nanHoii paboTe onpeneneHue nopoaoodpasyto-
mux komnoHeHToB XRF meromom, coctaBa MOHO-
¢dpakumnii muputa Metogom LA-ICP-MS, a Takxke na-
THUPOBKH abCOIIOTHOTO BO3pacTa MOPOA MPUBEICHBI
Mo pe3yJsibTaTaM A0roBopHbIX padoT (A.B.CamcoHOB,
E.}O.Anukuna, UT'EM, r. Mocksa, 2011-2014 rr.).
Abdpo-raMma-crieKTpOMeTpUUECKHe HCCleIOBaHuUs
(AT'CM) Takxke ObLIIM BBIMONHEHbI HAa JIOFOBOPHOM
ocrore (M.B.Mononuos, ®I'Y HIII «I'eomoropas-
Bezkay, . Cankt-TletepOypr, 2009-2010 rr.).

T'eonoruyeckoe crpoenune IO:xxHo-Yryiickoii 30-
JIOTOHOCHOH 30HBI. Bce 30710TOpYAHbBIE MECTOPOK-
JeHUsI F0XKHOM yacTH Yryiickoro rpadeHa OgHOTHIM-
HbI, pacroyioKeHbl B €IMHON cTpaTurpaduueckoit
ToMIe pUPENCKUX apKO30BBIX MECUaHUKOB, JUMIb
pyaonposiBnenus TokkuHckoe U AHOMamnus-13 mpu-
ypOUeHbl K apXeHCKUM I'paHUTO-THelicaM ¢yHIaMeHTa

Puc. 5. Kapbep mecropoxpaeHnus pocc, 2016 r.



(cM. puc. 2). Ha Bcex HUX MPOSBIIEH OJHOTUITHBIN
CUEHHUTOBBI MarMaTu3M, KaJUEBBIA METaCOMAaTO3
M 30J10TO€ OpYZIeHEHHE.

Cmpamuepagus. 3010TOpyAHBIE MECTOPOKIC-
Hus «yryickoro» Tuna ['pocc, Tabopuoe, TémHoe
u Bricokoe pacronoxkeHbl B TOJIIE MOHOTOHHBIX
MOJIOro3ajieralolinX KPacHOLBETHBIX MOTUMHK-
TOBBIX U apKO30BbIX NECYAHUKOB OJJOHHOKOHCKOMH
cBuTHl. B npenenax KOxHo-Yrylickoit 30HHI Mecya-
HUKHK ¢ 0a3aJlbHBIMU KOHTJIOMEpaTaMH B OCHOBa-
HUM HECOIJIACHO 3ajleratoT Ha MeTaMOop(UUECKUX
Nnopoaax apxeickoro KpucTajljluueckoro ¢yHaa-
MeHTa. [lopoabl majgaroT Ha ceBep, cCeBepoO-BOC-
Tok nof yriom ot 0 go 20°. MolHOCTh NecyaHu-
KOBOH TOJIIIM B FOXKHOI 4acTH rpabeHa MpeBbIlIaeT
1000 wm.

[lecyaHWKKM ONIOHHOKOHCKOW CBUTHI MapaslieibHO-
Y KOCOCJIOUCTHBIE, UMEIOT clieqyIoInii cocTaB 00J10M-
KOB: JINTOKJACThI (TPaHUTOMIBI, 3PQy3UBBI), KpHC-
TaJIOKJACThl — KBapll pa3jMYHOM CTENEHM OKa-
tanHocTu (30—60%), mmarwoksiaz ciabookaTaH-
HBI# (10 40%), KaMeBbIil MONEeBOH IIMaT — MUKPO-
KJIMH cyiabookataHHbIH (15-20%), MyCKOBUT, OHOTHUT
(o 1%), snuAOT, TypMasivH, anaTuT, LUPKOH, Py THII
(ennHMYHBIE 38pHA). M3 pynHBIX MUHEpaoB 3HA4YH-
TEJbHO PacHpOCTPaHEH reMaTUT pa3MepoM OT mep-
BBIX MKM 110 40 MkM (3—5%), WUIBMEHHUT, MarHeTHT,
tutaHoMarHetut (ot 0 no 10%). [lecuanuku He me-
TaMOp(QU30BaHbl U XapaKTEPU3YIOTCSd HUYTOKHO Ma-
JIBIM KOJIMYECTBOM COpr —0-0,1%.

XUMHUYECKHH COCTaB KPACHOLBETHBIX MECYaHMKOB,
no nannbiM XRF-metona (B %): SiO, — 74-78, TiO, —
0,3-0.4, A1 O, - 10-14, Fe,O, - 3, MnO - 0,1, MgO —
0,4-1, CaO-0,2-6,Na,0-2,4-3,K,0-3-4,P 0, -
0,03-0,09, S —0-0,06.

AOGCOIOTHBIE AaTUPOBKU OOJIOMOUHBIX 3EPEeH LIUp-
KOHAa W3 KPacHOLBETHBIX MECYaHUKOB, MOJYUYECHHBIE
U-Pb metonom corpynnukamu UT'EM, nokazanu 3Ha-
yenus ot 1,45 mo 3.4 Mipd. neT, 94TO COOTBETCTBY-
10T paHHeMY pUdero—paHHeMy apxero. DTO O3Hadvaer,
YTO HAKOIJIEHUE MECYaHUKOB MPOU3OLLIO HE MO3JHee
1,45 MITpa. 7IeT, B CBSI3M € YeM MPUHAT pUErCcKHii BO3-
PacT OJIOHHOKOHCKO# CBUTBI.

Mazmamusm. KpacHOLBETHbIE NMECYAHUKH OJIOH-
HOKOHCKOW CBHUTBI MPOPBaHbl PAHHEMEJIOBBIMU CHJI-
JaMH M JaiikaMM STHMPHHOBBIX CHEHUT-MOpGUpPOB
1 OOCTOHUTOB AJJIAHCKOTO KOMIUIEKCa, a TAK)Ke AU~
HUYHBIMUA TO3AHEPUPEHCKUMH NalikaMH J0JIEPUTOB
Topckoro komrIekca.

Heckonbko cuanoB M naek cueHUT-opdpupos
yCTaHOBJIEHBI Ha MecTopoxaeHHsXx TabopHoe,
I'poce, TémHoe, Beicokoe, a Takke B palloHe pyAo-

nposiBneHnss AHomanus-13. X MoLIHOCTE BapbUpy-
etT oT 2,5 go 10 m. CtaHOBNEHHE CHEHUTOB MPOKUCXO-
nuno B 2 dasel. [Topoasl neproii Gasbl BHEIPUIUCH
J0 TIPOSIBJIGHHWsS MeTacomaro3a W (OPMHPOBAHMS
30JI0TOPYJHBIX T€Jl, MOPOAbl BTOpOH (a3bl — nmocie.
Ha mopoasl nepBoit ¢azbl HaloKeHBI MocTMarMa-
THUYEeCKas KaJulInaTu3auus U 30710Tas MUHEpau-
3auus. CUeHUTbl BTOpoi (a3bl Oe3pylHbIe, CEeKYT
METacOMAaTHUThbI, BCE THUMbI Pyl W MNPUPa3JIOMHbIE
¢dnekcypol. CueHUTHl 00erX a3 BHEAPEHHS COCTO-
a1 mouTH Ha 100% u3 MUKponeicT KaaueBoro noJje-
BOTO LUTIATA.

MuHepanbHblii COCTaB Aa€K: dTMPUH-ABIUT, Ka-
JIMILTIAT, aJIbOUT, aKIeCCOpHbIe (MAarHETHUT, anaTuT,
cten). Ctpykrypa nopoa nopdupoBuinas ¢ 6octo-
HUTOBOI OCHOBHOU Maccoii. Tekctypa MaccuBHas
WJIW TPaxUTOUIHAS.

XUMUYeCKU cocTaB NOPYIAHBIX CHEHHUTOB,
no nanHeiM XRF-meTona (8 %): Si0,— 61,50, TiO,—
0,53, ALO,— 14,79, Fe,O, - 5,17, FeO - 0,21, MnO —
0,09, MgO - 1,66, CaO — 3,59, Na,O — 2,63,
K,O — 10,68. IlocTpyaHble CHEHWTBI OTJIMYAKOTCS
JIMLIB MOBbILIEHHBIM 10 18,72% coaepkanuem A1203
U noHwxkeHHbIM 10 0,66% coxepxanuem Na,O.
Ilo coBOKYMHOCTH MPU3HAKOB MOXKHO KJIacCHU(PHLIU-
poBaTh MOPOIbLI MEPBOM W BTOPOH (a3 BHEApPEHUS
KaK 1IE&I0YHOMOEBOLIATOBbIE CUEHUTHI 10 Tpaxu-
TOB CyOIIEIOYHBIX U HIETOYHBIX (TT0 TOSBICHHIO 3T H-
puHa). Bce oHu neiikokpaToBbie, BHICOKOMTHMHO3EMU-
CThIE M OTHOCATCS K KaJUEeBOM CepUU.

Bozpact nopynHbIX M MOCTPYIHBIX cyOlienou-
HBIX CHEHMTOB OJIM30K W COOTBETCTBYET paHHEMY
meny (6eppuacc). Jlist opyaHbix cHeHUTOB**Ar/*°Ar
W30TOIHOE JaTUPOBAaHHE MO KaJUEBBIM TOJEBBIM
wnatam (KIII) mokaszano 3HaueHue Bo3pacTa
143,9£1,5 muiH. net. [{ns noCcTpyAHBIX CHEHUTOB BO3-
pact, yctaHoBjieHHbI U-Pb MeTomom no nupkoHam,
cocrasnsieT 140+2 muH. jer.

B nopynHbIX cMeHHTaX, pacroIOKEHHBIX B 30HAX
MeTacoMaro3a, HepeaAKO OTMeuaeTcs NpeanouTH-
TellbHash KOHLEHTpalMs 30J0Ta MO OTHOLUEHHIO
K MecyaHuKaMm.

Haiiku noneputoB nosgHepudetickoro Topckoro
runabrccaabHOro KOMIUIEKCa OTMeYaroTesl B pudeii-
CKMX KPacHOL[BETHBIX MeCUYaHUKaX Ha MEeCTOpOXae-
Hun TaGopHoe, rie cyOmMpoTHas Taika MOITHOCTBIO
7 M pacrnojiokeHa B pasjioMe, OrpaHH4YMBaIOLIEM
¢ cesepa ['naBHyto pynHyto 3oHy. OHa ¢parmen-
TapHO TIPOCIEKUBAETCS 32 Mpenesibl MEeCTOPOXKIe-
HUS U Ha BOCTOK, U Ha 3amajl Ha paccTosiHue 6,5 KM.
JlonepuThbl B 30He pas3yioMa CHIIbHO OyAMHHPOBAHBI,
pa3apobieHbl, TPeLMHOBATBI U XapaKTepU3yOTCs



MPUYPOUEHHOCTBIO K HUM PYIHBIX TeJ ¢ TIOBBILIEH-
HBIMH cofepxaHuaMu 3o50Ta. K rory ot Yryiickoro
rpabeHa B Mopoiax KPUCTaIMYeckoro pyHaaMeHTa
JAWKW ONEePUTOB UMEIOT CyOBepTHUKAJIbHOE 3aJiera-
HUE U CYOLIMPOTHOE MPOCTUpPaHUE MPHU 3HAYUTEI b-
HOM MOLLHOCTH M MPOTSHKEHHOCTH.

Memacomamuueckue obpazosanus. C Me3030H-
CKMM CHEHUTOBBIM MarmMaTH3MOM KaJHeBOro psija
napareHeTHYeCKH CBS3aHO MPOsIBICHUE KAJIHUEeBO-
ro Meracomarosa, pacrnpocrpaHéHHoro B HOxHO-
VYrylickoil 30He Mo MopoxaM pa3jMyHOrO COCTaBa
W Bo3pacta. MeTacoMmaTuueckre npeoOpazoBaHUs
MPEMMYLIECTBEHHO MPOSIBJIEHBI B MOLIHBIX 30HaX
KaTakja3a U MUJOHUTHU3ALUH, COMPOBOKIAIOIINX
B30pOCO-HAIBUTH.

[lepBruHBIE HEOKHCIIEHHBIC KaJMEBbIE METAaco-
MaTUTbl BCKPbITHl CKBAXKMHAMU Ha MECTOPOKACHU-
sx TabopHoe u I'pocc Ha rnybune 350 M u Gonee.
OnHu mpencTaBisioT co0oi cepyro U TEMHO-CEpPYIO
MJIOTHYIO MOPOAY, B KOTOPOil pa3BUTa TOHKO-MPO-
JKUJIKOBasi KBapl-KapOoHaTHas (JIOJJOMHT), pexe
OapuT-QuooputoBas MuHepanuzanus (1o 1-2%)
v ToHkas (0,01-0,1 mM) HepaBHOMEPHO paccesHHas
BKPAIUIEHHOCTh 30JI0TOHOCHOTO MHUPHUTA, COCTaBJIs-
rowmast 0,07-1,0%, Ha JoKkanbHBIX yuacTkax A0 3—5%
u 6onee. MUKpPOCKOMTUYECKHUIA COCTaB METaCOMAaTH-
TOB TIPEJICTABIIEH KBapLeM, MUKPOKIIMHOM, LIEMEHT
cioxkeH cepuuToM (2—3%), KaJTWeBbIM TOJIEBBIM
winaroM, nuputom (0,07-5%), peako BcTpeyaroT-
csl TOHKHMe NMPOXKUIKK KBapua. [Tuput umeet Gpopmy
MEeHTaroH0/1eKasIpoB U KyOOB.

Metonom LA-ICP-MS B MoHO(pakuusx nupu-
Ta, OTOOPAHHOTO U3 METACOMATHUTOB NIEPBUYHBIX Pyl
Ha MecTopokJeHHH ['pocc, ycTaHOBJIEHO cofepika-
Hue 30J0Ta ot 7 10 232 r/1, cepedpa ot 52 no 133 r/T.
Ha mectopoxxaennn TaGopHoe copepskaHue 30J0Ta
B nupute — 2441752, cepebpa — 54—152 u MbIbS-
ka— 1890 u 1467 /1.

B kope BbIBeTpUBaHUS BUJ U COCTAB KAJIMEBBIX
METacOMaTUTOB pe3ko u3MeHsieTcs. [leTporpadu-
YECKHUE MCCJIeIOBaHUsl OKUCJIEHHBIX METacoMaTH-
TOB TIOKa3bIBAIOT, YTO KajWeBble MUHEpasbl MeTa-
COMAaTHYeCKOi MpUPOIbl MPUCYTCTBYIOT B OCHOB-
HOM B BHJIe U30TPOIMHON TOHKO3EPHUCTOW MaccChl
(menmTa), He MOAIArOIIEHCS TOYHON NTHArHOCTHKE.
[Muput 3aMemnaeTcs JIMMOHUTOM. 30JI0TO BBICBO-
OoxaaeTcst U3 mUpUTa U yKpynssetcs. Muorna ot-
MeYaloTCs MOJIHbIe NMCEeBAOMOP(]O3bI 30/10Ta MO MHU-
puty. CocTaB nmopoaoo0pa3youux KOMIOHEHTOB
HEOKHUCJIGHHbIX METACOMATUTOB (NEPBUYHBIX PYN),
no nanHbIM XRF-meTona (B %): SiO, — 70-77, TiO, -
0,3-0,5, ALO,—10-12, Fe,O, -3, MnO - 0,02-0,06,

MgO - 0,61, CaO - 1,5-3, Na,0 - 0,06-1,5, K,O -
7-11,P,0,-0,1-0,2, S — 1,52, [ITIIT - 3-4.

[lpu cpaBHEHWM COCTaBOB HEU3MEHEHHBIX Oe3-
PYAHBIX TECYaHUKOB U METaCOMAaTHUTOB BHMIIHO, YTO
B MpOLECCE METACOMAaTo3a MPOUCXOAUT 3aMETHBIH
MPUBHOC KaJusl, CEPbl, JETYUHUX KOMIOHEHTOB U BbI-
Hoc HaTpus. KpeMHuii, sxene3o, aqtoMUHUH, Kajb-
Uil 1 MarHuii BenyT ce0st UHEPTHO.

Kanuepsie meTacomatutsl FOxHO-YTyHCKON 30HBI
MO HEKOTOPBIM TPU3HAKaM OJM3KM K yPaHOHOCHOM
HU3KOTEMIIEpPAaTypHO MeTacoMaTuueckoll ¢opma-
LMY 30H perMOHAJIBHBIX Pa3JIOMOB [6], KaJueBbIM Me-
TacoMaTUTaM cpelHe-HU3KOTeMNepaTypHoil denba-
mnatuToBoi hopmauuu [7] u rymbentam Ypana [3].

HecmoTtpst Ha nMetommecs: pa3ianyurs B reosoru-
Yeckoil obcTaHOBKe (OPMUPOBAHHS U MUHEPATBHOM
cocTaBe, KaJiueBble MeTacoMaTuThl HOxHO-Yrylickoi
30HBI MOXKHO OTHECTH K TpyIe CpelHe-HU3KOTEM-
MepaTypHbIX MeTacoMarrueckux (Gopmaiuii, oobe-
nuHss ux ¢ rymbenrtamu J[.C.KopxxuHckoro.

leoxnMuueckyro crnenuanu3aumio KajaueBbIX Me-
TaCOMaTUTOB — r'yMOeuTOB — HO>KHO-YTyHCKO# 30HbI
XapaKTepHU3YIOT MOBBILIEHHbIE COAECPXKAHUS 30J10Ta,
cepebpa, MbILIbSKA U BaHAINA.

Bo3spacT meTacomaruyeckux U3BMEHEHUI U opyae-
HEHMsI COMOCTABUM C BO3PACTOM CYOILEIIOUHBIX cHe-
HUTOB KaJIMEBOW CepHUH — paHHHUI Mel (GeppHac).

30HBI MeTacoMaro3a, MpUypoYEHHbIE K pyJOBMe-
LIAIOIIMM pa3jioMaM MeCTOPOXKJIEHUH W PpyJoIpo-
ssBjeHud FOkHO-YTyHCKO# 30HBI, MAPKUPYIOTCS pa-
JMOAKTUBHBIMM AHOMAJMSAMU KaJMEeBOH NPUPO.BL,
KOTOpbIE YETKO BBISBIAIOTCA MPU MPOBEICHUH a3po-
ramma-crekTpomeTprdeckoit chéMku (AI'CM) u Ha-
36MHOU pajuOMETPUU.

Texmonuxa. I'MaBHBIMU PYJOKOHTPOJUPY IOLIUMHU
cTpykTtypamu HOkHO-YTyHCKOH 30HBI SBISIIOTCS
nepeaoBble TEKTOHMYeCKHe HapylueHus — ['poccos-
ckuit u TabopHUHCKUI B30pOCO-HAZBUTH, OMIEPsItO-
ume KonawmHckuii paznom (cMm. puc. 2), KOTOPBIH,
[0 MHEHHUIO aBTOPOB, ABJISETCA OJHOM W3 BETBEH
OxHO-SIKy TCKOTO peruoHaIbHOrO B30pOCO-HaABUTA
(cM. puc. 1). B 30Hax nepenoBbix B30pOCO-HABUTOB
MeCYaHUKU OJIOHHOKOHCKOW CBUTBI M CHIIIIBI JOPYI-
HBIX CHEHUTOB CMSATHI B TIPUPA3IOMHbIE (hIIeKCYpbl,
MOABEPKEHbl MHTEHCUBHOM TPELIMHOBATOCTH M Ka-
JMeBOMy MeTacomarosy. PyaHble Tena B OCHOBHOM
CEKYT CJIONCTOCTb MECYaHUKOB, PEKE 3aHUMAIOT COT-
JJaCHOE C Hel MOJIOKEHUE.

HaubGonee netanbHO H3yHEeHO Te0JIOrHYECKOE
cTpoeHue MectopokaeHuii ['pocc u TabopHoe.

I'naBnasi pynoBMemawmas cCTpyKTypa MecTo-
poxkaenus ['poce (puc. 6) pazputa B pudeiickux
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Puc. 6. leonornueckas Kaprta u paspes no

nuHuKM A-b yepes LeHTpanbHYIO YacTb MecTopoxaeHus Mpocc:

1 — yeTBEPTUUHbIE a/I/IIOBUANbHBIE NECKM, MIHBI, FafleqHUKK; 2 — pudeiickue apKo3oBble NecYaHUKU: g — Ha KapTe, 6 — NONOXEHWe CNno-
MCTOCTM NEeCHaHMKOB Ha paspese; 3 — rpaHnTbI, rPaHUTOrHENChbl apXeCcKoro GyHaaMeHTa; 4 — CUAJIbl, A4aliKM PAaHHEMENOBbIX CUEHWUTOB; 5 —
FNaBHbIE Pa310Mbl U HanpaBAeHUe CMeLLEHMA; 6 — TUMbl PyA;: d — OKUCAEHHbIE, 6 — NePeXOAHbIE, 8 — NePBUUHbIE; 7 — CKBaXKMHbI Ha pa3pese



recYaHWKaxX OJIOHHOKOHCKOW CBHUTBI M apXxeHCKHX To-
ponax ¢pynnamenra. OHa npencrasiset coOoii B3Opo-
CO-HaJBUIOBYIO TEKTOHMYECKYIO 30HY 4ellyH4aToro
TUNA, OTPAaHUYEHHYIO IByMs HaJIBUTaMu — BepxHum
u HuxHuM. B ceBepHOli M LEHTpabHOM YacTIX Me-
CTOPOXJEHHUS OHHW MOJIOTHe, CyOropru30HTaNbHbIE,
YacTo COrflacHble CO CIIOMCTOCTBIO. B 10KHOM yacTh
OHH KpPYTO NOTPy KatOTCsl B F0XKHOM HaIlpaBJIeHUH MOJ
yriioMm 6osee 45° u, paccekasi CIIOUCTOCTh OCaIOUHOM
TOJNIH, MPOHUKAIOT B TOPOABI apxelckoro ¢yHma-
MEHTa, COCTaBJIsAs KOPHEBYIO YacTb HaJBUra.

TekToHMYeCKasi MJIACTHUHA, orpaHuueHHas Bepx-
HUM ¥ HyoKHUM HazBUramu, cocTasisieT Teo ['poc-
COBCKOr0 Ha/iBUra. BHyTpeHHee CTpoeHHe ero Clox-
Hoe. 3aech pa3BHUTHI B3OPOCH BTOPOro MOpSAKA
CO CMECTUTENIMH, MEHSIOLKUMH CBOE TOJIOKEHUE
OT MOJIOTUX, COTJIACHBIX CO CJIOUCTOCTBIO A0 KPYTO
3a/lerallnX, CeKyLUX CIOUCTOCTh. CTPYKTYpbl
BTOPOTO TOPSIIKAa HE BBIXOIAT 3a MpeAesbl OrpaHu-
YMBAIOIIMX HAABUIOB. Brosk ninockocrel cmectute-
Jiei B30pOCOB MeCYaHHWKHU 3HAYMTEbHO TeKTOHHUYE-
CKM TiepepaboTaHbl — CIIOW TOABEPHYTHI B COOTBET-
CTBUU C MepeMelleHUus MU OJIOKOB, 00pasys ¢uiekcy-
pbl, HaOIOAaeTCs MHTEHCUBHAS TPELIMHOBATOCTH
pa3iauYHbIX HarpaBieHui. DekcypHble neperuGbl
cnoés (yrnel mageHus ciouctoctu 45°-90°), Tpac-
CUPYIOLLIME PAa3JIOMbl, PACIOJIOKEHbl KyJIucooOpas-
HO JIpyT OTHOCHMTENBHO JAPYra, UX TPaHULbl UMEIOT
B pa3pese JIMH3000pa3Hyto GopMmy. OHU UMEIOT 3Ha-
YUTENBbHYI0 MPOTHKEHHOCTH (10 700 M) U MOLIHOCTH
(mo 300 m).

HenocpencTBeHHO BAOMb MIOCKOCTH CMECTUTENS
KaK HaJ[BUTOB, TaK U B30POCOB MOPOJIbI ObIBAIOT Opek-
YUPOBAHBIMH, JINOO MUJIOHUTU3UPOBAHHBIMU. 3A€Ch
MepBUYHAS CIOMCTOCTb NECYAHUKOB MOJHOCTHIO Te-
psieTcsi. MOIIHOCTD 30H OpeKYMpoBaHUS U MUJIOHH-
TU3aLMU COCTABJISIET OT HECKONbKUX CAHTUMETPOB
JI0 HECKOJIbKMX METPOB.

I'parnus! draexkcyp JOBOIBHO YBEPEHHO yCcTaHaB-
JIMBAIOTCS MpPU AOKYMEHTAUWU U POTONOKYMEHTa-
MU KEPHA BEePTUKAJBHBIX CKBAXWH. YT0OJ HEHapy-
LIEHHOHM CJIOMCTOCTH MO OTHOLIEHHWIO K OCH KepHa
cocrapnsieT 80°-70° a B obnacTsax, HapyLIEHHBIX
braexcypamu, oH ymeHblnaeTcs 10 45°—0° BOJIOTH
JI0 PACIOIOKEHHUS! CIOUCTOCTH BIONb OCH KEpHA.
Takue KpyTo3anerarouide y4yacTKH, OTMEUYEHHBbIE
B K&)KJ0W OTAEbHOM CKBa)KHHE, YBS3bIBAIOTCA C CO-
CeHUMHU CKBAXXMHAMU Ha reoJIOrMYECKUX pa3pesax
BO (hiekcypHbie 30HbI. DreKcypbl UMEIOT PyAOBMe-
njaroniee 3HaueHre. K HuM u npuneratommm obna-
CTSIM MpPUYpOUYECHbl HauboJIee MOLIHBIE PyIHbIE WH-
TepBaJIbl.

B npenenax Tena HagBUra MOXHO BBIAGITUTH TPU
4acTU: CEBEPHYIO, LEHTPaJIbHYO U toxHY10. CeBep-
Has niepenoBas (ppoHTasibHas UK JIOOOBas) YacTh
HaJBUTA pacrojiokeHa B 00JIaCTH BBIXOJA 30HBI
Ha JHEBHYIO MOBEPXHOCTb. 34ech NpeodiaatoT Kpy-
ToMajarollie U CyOropu3oHTa bHbIE B30POCHI, pas-
BUTHI MOJABOPOTHI CJIOEBR BIUIOTH 0 BEPTHUKAJIBHBIX,
a BO3MOXKHO, U OMPOKUHYTbIX, HE MCK/IIOUEHO HaJlU-
yue JieKaunx cKJIajJok. JTo Haubonee aedopmupo-
BaHHas 4YacTb CTPYKTYPBHI.

B ueHtpanpHOil yacTu Onuke K KpoBie Bblaess-
eTCsl OTHOCHUTEJILHO CIOKOWHasi obnactb — 00JacTh
MOCTONHBIX HAIBUTOB, a OJMKe K OCHOBaHHIO — 30-
Ha KpYTOM CJIOUCTOCTH, NpUuypoueHHas Kk Huxuemy
HaJBUTY.

HOxHast yacTh —3TO 001aCTh MOTPY>KEeHHSI HaIBU-
rOB M MEpexoa K KOPHIO HaJBUra, pacrooKeHHO-
My B apxeiickoMm ¢yHaamenTe. Tak ke kak u B ceBep-
HOW YacTH 3eCh OTMEYaloTCs 3HAUUTETbHBIE TEKTO-
HUYeckue nedopMainu 1 GriekcypoodpasHbie U3ru-
Obl CIIOEB.

ITo cMereHMrO TpaHuUIIBI IECYAaHWKOB U (pyHIaMeH-
Ta, a TAK)KE CUJIJIa CHEHUTOB YCTaHOBJICHO, YTO Cpea-
Hee BepTHKaJIbHOE MepeMelleHre no I'poccoBckoi
B30pOCO-HaIBUTOBO# 30He cocTaBiser 350—450 w,
MIpY 5TOM FOPU30HTaNbHAS AMIUIUTYa epEMELLEHU I
cocrasjisgeT 600—800 M, uctunHas — g0 1000 m.

PynokoHTposimpyomasi cTPyKTypa MecTOpo-
:kaennsi TaGopHoe Takke mpeacTaBisieT coOoi
B30pPOCO-HAABUT U COMPSKEHHYIO C HUM MPSIMYIO
cyOmmpoTHyto daekcypy. | naBHas pynHas 3oHa Ta-
OOPHUHCKOIO pa3yioMa MOIHOCTHIO OT 60 10 200 M
Y TIPOTSHKEHHOCTHIO 10 450 M Ha TIOBEPXHOCTH Ta-
JaeT Ha Ior mox yrioM 55°—70°, BeIMONaXUBasCh
Ha ryoune ao 45°-30°. B mpupasnomHON 30HE
oTMeuaeTcsl pe3kuil (ieKCypHbIl meperud clro-
&B BIUIOTH JI0 CPbIBa MO B30pocy, rae Moponabl uMe-
10T cyOBepTHKaIbHbIE 10 OMPOKUHY THIX 3aJIeraHMsl.
AmnuTyaa B30poca BapbHpYeT MPearnooKUTe b-
HO oT 35 1o 140 m.

KpyToii B36poc conpoBoxaaeTcs cepueil mano-
MOULIHBIX U MalOaMIUIUTYIHBIX COMPSXKEHHBIX 30H
MOJIOro3ajeratollMx HaABUTOB, UTO MPUIAET eMy Ye-
LIYyHYaTyo BHYTPEHHIOIO CTPYKTYpY.

MHoroyucneHHble pyJaHble Tesa MaBHOW pyIHOR
30HBI JIOKAJIM30BaHbl B y4acTKaxX pa3yIIOTHEHMS,
chopMUpPOBaHHBIX NMpPH B30pOCO-HAJABUIOBLIX M-
pemeteHusax. OHU MajgaloT HA IOTr-IOr0-BOCTOK MOJ
yriom 45°-30°, coBnagas ¢ HAKJIOHOM OCEBOI JTMHUHU
pynoBMeliatoniel Gprekcyphl.

[lo pesynasratam aspo-ramma-creKTpomMeTpuyec-
koii cbéMkM (AI'CM) ObIJ10 YyCTaHOBIIEHO, YTO 30HbI



PYAOKOHTPOJMPYIOUIUX Pa3IOMOB MeCTOpPOXKae-
Huii ['pocc, TaGopHoe u Jip. pyAonposBieHU YETKO
MapKUpYyIOTCS HWHTEHCHBHbIMHM aHoManusmu K
(ot 3-6 nmo 9%) u cnabeimu aHomanusmMu U
(2,5-3,2x107*%) u Th (10—13x10%).

MaruuTtHoe mone pyAHOH 30HBI MECTOPOXKIEHUS
I'pocc crokoitHoe, a MecTopoxaeHns TabopHoe xa-
paktepusyetrcst MUHUMYMOM AT.

Opyoenenue. Bce MecTOpOXKACHHS W TIPOSIBJICHUS
«yTyHCKOro» TuIa JOKajJu30BaHbl B MOJSIX pacnpo-
CTpaHEeHUS KaJMeBbIX METaCOMaTUTOB Kak B Yryi-
CKOM rpabeHe, Tak M 3a ero npeaeiaMu. [ maBHbIM
MPOMBILIEHHBIM MHUHEpPajJoM Ha MECTOPOXKACHHUAX
3TOr0 TUINA SABJSETCS CAMOPOAHOE 30JI0TO.

3oJ10TOC OpyaeHeHHe HA MecTOopoxkaAeHHH I'poce
(2) uzyueno no riryounsl 950 M. PyanHas 3oHa B 11e-
JIOM OYEeHb UYETKO BbIAEJISETCS Ha MOBEPXHOCTHU OT-
HOCHUTEBHO BMELIAIOLUIMX KPACHOLBETHBIX Mecua-
HUKOB MO XapakTepHOW OypoBaTO-KENTOM OKpacke.
Ha craguu mouckoB oHa Takke OTUETIMBO (DUKCH-
poBajachk paJuoMeTpUYEeCKOl ChEMKOM MO paguoak-
TUBHOCTH, B 2—3 pasa npesbiliatolleii GoH, cocTas-
nsrormii 6—10 Mxp/yac. OgHaKO BHEIIHE pyJia C TIPO-
MBILJIEHHBIMHU COAEPKAHUSIMH 30JI0Ta HEOTIMUYMMA
OT HEKOHJMLMOHHbIX OKHCJIEHHBIX METAaCOMaTUTOB
¢ conepxanneM 3onota 0,0—0,19 r/r. ['paruibl npo-
MBILJIEHHBIX PYyIl OMPEnesstoTes TOJBbKO OMpobo-
BaHUEM W, MO YTBEPKAEHHBIM IJI1 MECTOPOKIe-
HUS MOCTOSHHBIM KOHAMLMIM, OKOHTYPEHBI 1o O0p-
ToBOMY cofepxkaHuto 0,4 T/T nas GallaHCOBBIX PYA
u 0,2—0,4 r/T nns 3abanancoBbiX. [Ipu n3ydeHuu me-
CTOPOXKJIeHUSI OBbLIO MPOBENEHO TEXHOJOTMYeCcKoe
KapTHUpOBaHUe, cocTosiiee U3 (pa30BOro MUHepa-
JIOTUYECKOro aHajm3a pyasl (28 TeXHOIOTHUECKUX
npo0) U NPsIMOro TEXHOJOIMUYECKOro KapTUPOBAHM S
pyAbl MeToaoM J1abopaTOpHBIX OOTII-TECTOB, MOAe-
JMPYIOIMX Ky4YHOE BbIlIeTadyMBaHue (OKOJIO 2 ThIC.
6otn-TectoB). belo ycTaHoBIeHO, YTO pyaa mpen-
CTaBJIeHa TPeMsl TUMAMH: OKHCJIEHHBIMH, MEpexol-
HBIMH ¥ IEPBUYHBIMHU PYAaMHU C OYEHb MPOCTBIM MU-
HepaJjbHbIM COCTaBOM (puc. 7).

Okucnennsie pyost 3anumarot 82% ot Bcex mpo-
MBILUIEHHBIX 3anacoB. OHU pacmoioKeHbl B JTUHEH-
HOM KOpe BBIBETPUBAHMSI HETMOJHOTO MPOQuIIs, UMEIOT
MotHoCTh OT 350 1o 500 M W mpoCexXeHsbl 10 TITy-
ounbl 350—500 M. OKHCIIeHHBIE PY/bI CIIOXKEHBI Oy-
POBaTO-KENTHIMU JTMMOHUTU3UPOBAHHBIMU U pa3y-
NJIOTHEHHBIMHU NOPOJAMH, Pa3BUTBHIMHU MO MEPBUY-
HBIM 30JIOTOHOCHBIM MeTacoMaTHUTaM MO apKO30BbIM
necyaHukam. B HUX oOTMeuaroTCsi peakue TOHKHUE
(mo 1 MM) KBapieBble MPOXKHUIIKK C BKJIIOUSHUSMH
(dmroopuTa, 6apuTa U kapboHara. PyHbie MUHepaTbI
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Puc. 7. Tunbl pya mecropoxaeHus pocc, cBepxy BHU3: OKMUC-
NleHHble, NnepexoaHble, NepBUYHbIE:

KpacHble udpbl — COAepKaHUsA 30/10Ta B KEPHOBbIX Npobax, r/T

MPE/ICTABIICHBI PAaBHOMEPHO PACCESIHHOW MO BCEMY
00BbEMY MOPOJIbl BKPAINICHHOCTBIO FeTUTa, THPOre-
TUTA, IPO3UTA, MPEACTABISIOIUMHU COOOI NCeB10-
Mopdo3sl o mupuTy. Penko BcTpeuaroTcs HEOKHC-
JIeHHbIe 3&€pHa MUPHUTA U OYCHb PEIKO aPCEHOMUPHTA,
XaJIbKOMMPUTA, FaJeHUTa, MUPPOTHHA, MapKa3uTa,
Xanbko3uHa, OOPHUTA, aKaHTHUTA, 30JI0Ta CaAMOPOA-
Horo. Pa3mep 3€peH 30510Ta B cpeiHEM He TpeBbIla-
et 100 Mkm, npoba cocraBnsier 826—895%o. Cepe-
Opo HaxonuTes B BHJe puMecH B 3oj0Te (12—17%),
NUpUTE, PeIKO B COOCTBEHHBIX MUHepaax cepedpa:
KaH(pUIBIUTE, FecCcuTe, MeTUuTe, aprenTure. OTHO-
IIeHHEe CPEeTHUX cosiepikanuii Au/Ag=1/4.
[TpombIlIeHHbIE 3amachl 3010Ta, OKOHTYPEHHbIE
no 6GopToBoMy cozepkanuto 0,4 /T, UMEIOT cpeiHee
conepxkanue 3omota 0,79 /T B 6amaHCOBBIX pyaax
u 0,33 r/T B 3a0anaHCOBBIX, OKOHTYPEHHBIX 1O Oop-
ToBOMY conepxkanuto 0,2—0,4 r/t.
TexHonoruyeckre CBONCTBA pyI: a) BbICOKas
(82-92%) u3BiekaeMOCTb 30J10Ta MPU KYUHOM BBI-
ieJauyMBaHny; 0) aHOMaJbHO BBICOKAash TWHAMHUKa
nporecca BhlIeIaqYuBaHus 3a CUET BBICOKOH MOpH-
croctd 10 13% u npoHunaemoctu J0 32 M/CyTKH,



MaKCHMyM H3BJIEUEHHs JAOCTHUTaeTcsl BCero 3a 14 nmueif;
B) OTCYTCTBHE BPEIHbIX sl TexHonoruu KB npu-
meceit — C_ . IJIMH, BPEIHBIX MeTas10B. [Ipi sTOM
pyna He TpeOyeT arjoMepaunuu, 4To JaéT BO3MOXK-
HOCTb 0€3 AOMOJHUTENbHbIX 3aTpaT peHTalesb-
HO M3BJIEKaTh 30JI0TO ¢ coaepxkaHusmu ot 0,3 r/T
Y pa3MepHOCTHIO Kycka oT 40 o 170 mm.

Ilepexoonsie pyost oTmeuaroTcs Ha TiyOuHe
ot 350 mo 400 M ¥ mpeACTaBASIOT COOOH HEMOIHO-
CTBIO OKHCIIEHHBIC NEPBHUYHBbIE pyAbl. DparMeHTbI
NEPBUYHBIX PyJl pacmnojiaratlorcsi B HUX B BUJIE HKUIL,
JIMH3, TISITeH TEMHO-CEPOro LBeTa pa3iu4HoOi Qop-
Mbl. [lo cBOMM cBoiicTBaM (XMMHUYECKHM, (Qu3HUe-
CKHM, TE€XHOJIOIMYECKHM), MUHEPaJbHOMY COCTaBY,
OHH 3aHUMAIOT MPOMEXYTOUHYIO MO3ULIMIO MEXITY
OKHCJIEHHBIMH U TIEpBUYHBIMU pyaaMu. CpenHee co-
nepxkanue 3oi0ta B HuX — 0,79 r/1. M3BnekaemocTthb
30J10Ta LIMAaHUPOBAHUEM B CPEIHEM COCTaBIsIeT 65%.

Ilepeuunbie pyosl yCTaHOBJIGHBI CKBaKMHAMU
Ha riyoune cbite 400—500 M 1 yXonsT B 30He HaJl-
BUra Ha riyouny 6onee 900 M, mpoHUKas B OPOMABI
apxest. OHM MpecTaBIeHbl TEMHO-CEPBIMHA W3MEHEH-
HBIMU NOPOJAMU C PEAKUMHU HaJIOKEHHbIMH JIMH3a-
MH W TIPOXKHUIIKAMH KBapli-kapOoHaT-6aput-ditoo-
putoBoro cocraBa. OCHOBHBIM CYJTb(UAHBIM MHUHE-
paJioM NMEpBUYHBIX PyA SBISIETCS PaBHOMEPHO pac-
CEAHHBIH TOHKO- U MUKPO3EPHUCTBIA 30JI0TOHOCHBIN
muput — A0 1%. CpenHee comeprkaHye 30710Ta B Iep-
BUYHBIX pynax coctasiaseT 0,91 r/t. U3BnekaeMocTh
30J10Ta LIHaHUPOBaHHWEM cocTaBisgeT 25%.

B oTnenpHBIX CTPYKTYpHBIX CKBa)KMHaX, MpoOy-
PEHHBIX 110 TIYyOUHBI 950 M, YCTaHOBJICHO, YTO Tep-
BUYHBIE PYyAbl C TaKUM € YPOBHEM CoOAep KaHUN
MPOHMKAIOT B MOPOAbI apxes. TOT (akT o3Hayaer,
YTO HE TOJIbKO OCAJ0UHbIe MOPOAbl pUdes, KaK CUM-
TaJoch paHee, HO M apxelickhe meTamopduyueckue
W MarMaTU4ecKue MOpoAbl MOTIYT ObITh NepCrek-
THUBHBIMM ISl OOHApy KeHUsI MECTOPOKIACHUH, TO-
nobueix TabopHomy u I'poccy, mpu HaIWM4YUU CO-
OTBETCTBYIOIIEH ONaronpusITHON TEKTOHUYECKOMN
oOcraHoBKU. [laHHOE yTBepkaeHue OnecTsilue Mom-
TBEPAMIIOCH HA PyJIONpPOsBICHUH AHoManus-13, roe
apxelcKue Mopobl B 30HE HAABUTa ObLIN BbIBEJCHBI
Ha MOBEPXHOCTb.

[epBruHBIe pyabl MPUHAIIEKAT 30JI0TOCY I I-
HOW dopmanmu ¢ yOboruMm conepaHueMm cynbdu-
JIOB, MPECTAaBICHHbIX MPAKTUUYECKH OTHUM MUHEpa-
JIOM-HOCHTEJIEM 30J10Ta — MUPUTOM.

leoxumuueckas XapakTepUCTHKAa MECTOPOXKAe-
HUs ['pocc, BBHIMOMHEHHAs MO OIHOMY M3 OypOBBIX
npodunedi meronom ICP Ha 37 anemeHTOB ¢ pasio-
JKEHUEeM B 4eThIpéx kuciioTax (7444 npol), nmokasa-

Jla, YTO MO MNEPBUYHBIM OpEOJIaM PyAHbIE 30HbI Xa-
paKTepU3yIOTCsl 3HAUUTENbHBIM NpUBHOCOM K, Au,
Ag, As, V u BeiHocoM Ca, Na, Mg, Zr. Bropuyinbie
opeoJibl paccessHUsl (GUKCUPYIOT PydHbIE 30HbI aHO-
ManusimMu Au, Ag, As.

Mectopo:xaenne Tadopuoe (1) no ceoemy reo-
JIOTMYECKOMY M TEKTOHMUYECKOMY CTPOEHMIO, Belle-
CTBEHHOMY COCTaBy METAacOMaTHTOB W PyA, TEXHO-
JIOTUYECKUM CBOMCTBAM Py, SIBISETCS MPAKTHUECKH
aHaJoruyHeIM MectopoxaeHuto ['pocc. OOBbEKTOM
9KCIUTyaTaluu SBJSIOTCS OKUCIICHHbIE PYAbl, pa3BU-
ThI€ B JINHEHHOM KOpe BbIBETpUBaHUS 10 30He Tabop-
HUHCKOT0 B30poco-HaaBura A0 rnyounsl 300350 m
OT AHEBHOW MOBEPXHOCTH. 3A€Ch MEPBUUHBIE Cepble
KaJIMeBbIE METACOMaTUTBl U PYAbl MO apPKO30BBIM
fnecyaHUKaM MOABEPKEeHbl Pas3yIJIOTHEHUIO, JTUMO-
HUTH3aUMK U nenuTtuzauuu. [lopuctocth OKHMCTEH-
HBIX MopoJ BapbupyeT ot 16,65 1o 37,13%.

30J10TO B pyiaX 0TMEYAIOCh B BUIE M30METPHUUYHBIX
KPUCTAJJIOB, I€HAPUTOBUIHbIX, KOMKOBATO-YyIJIO-
BaThIX M MJIACTUHYATBIX MUKPOHHBIX BbIICJIEHUH,
penko B Buzae 3épeH pazmepom ot 0,05 mo 0,1 mMm
W MHUKpocamMoponkoB pasmepoMm 1 mm. Kpucrannbl
30510Ta KYOOKTa®ApU4ECKO M JEHAPUTO-KOMKOBH/I-
HOM popMBI, OTMEUAIOTCSI CPOCTKH 30JI0Ta C KBapLIEM
1 MOJIEBBIM LLIIATOM.

YpoBeHb coepkaHMi 30J10Ta TAKOM ke, KaK U Ha
MecTopoxkaeHun I'pocc. B 3o05oTe mnpucyTcTByeT
npumech cepedpa ot 11,6 no 19,8%, koTopoe u3Bie-
kaeTcs npu addunaxke. OTHOLIEHHE CPEIHUX CO-
nepxanuii Au/Ag=1/1. [lpoba 30mo0Ta BapbUpyeT
ot 700 mo 799, coctaBnss B cpenHeM 777%o.

Pynnbie Tena ¢ conepxanuem 3oiota 0,4 r/T u 60-
Jiee MpeacTaBIslOT cOOOH KpyMHblE JUH3bI W JIeH-
ThI MOUTHOCTBIO OT 5 M J10 45 M 1 o011eii MpoTsHKEH-
HocThIO Mo MpocThpanuto 200—430 m. Ilo napenuro
pyaHsbie Tena npociexensl Ha 200—-250 M, Ha T1yOu-
HY HE OKOHTYpeHbl. MOIIHOCTb PyIHBIX T€J J10BOJIb-
HO BbIJEpKaHa MO MaJeHHIo. [ paHULBI PyIHBIX Tel
YCTaHABJIMBAIOTCS TOJBKO OMPOOOBAHUEM.

B nepBuuHBIX pyAax OCHOBHBIM MHHEpalOM-KOH-
LEHTPATOPOM 30JI0Ta SBJSETCS MUPHUT, KOTOPBIH
B Mpoliecce rumnepreHesa Obla 3aMeEH TUMOHUTOM
¢ oOpa3oBaHMEM MOJHBIX MCEBAOMOP(O3, MPU ITOM
30JI0TO, Haxo/slIeecs B MUPHUTE B JUCTIEpCHON (op-
Me, BBICBOOOXK/1ATOCh B CAMOPOIHOM BHJIE.

JJisi TeXHONMOrMYecKMX CBOMCTB pyabl XapakTep-
Ha: a) Bbicokas (75—-92%) uzBiekaemMocTb Au MNpu
KY4YHOM BbIllIeJIaduBaHuK; ) aHOMaJIbHO BBICOKAS
JMHaMMKa IpoLecca BbllleauuBaHUs 3a CUET BbICO-
kot mopuctocti 16—37% wm mponunaemoctu 10 30—
50 M/CyT., MaKCUMyM H3BIIEUSHHUS TOCTHTAETCs BCETO



3a 10 1Heil; B) OTCYTCTBHE BpEIHbIX AJIs TEXHOIOTUN
KB npumeceii — C . IIuH, MbILIbSIKA ¥ APYTHX Me-
TaJlIOB.

Bo6nuzu ot Mmectopoxknenus TaGopHoe (cm. puc. 2)
BbISIBJICHbI HECKOJIBKO MEJIKMX CaTeJIJIMTHBIX MECTO-
poxaeHuii — Témnoe (3) u Bricokoe (4), umeromux
aHanoruyHoe TaOOpHOMY TreoiorMuecKkoe cTpoe-
HUE, COCTaB U KauecTBO pyd. MecTopoxaeHue Teém-
HOE nepeaaHo B dKCIUlyaTaluto, Beicokoe HaxonuT-
sl Ha CTaaWK MOATOTOBKHU K HKCTUTYaTaLlMH.

Kpome 00bekTOB, MpUYpOUYEHHBIX K TEPPUTEHHBIM
OTIIOXKEHUSIM YTylickoro rpadeHa, k 3anaay oT Hero
oOHapy KeHbl 1Ba PyIONPOSIBIEHUS B I'PAaHUTO-THEH-
cax ¢pyHnamenta — Anomanus-13 (5) u TokkuHckoe
(6). 30oHa KallMeBbLIX METACOMATUTOB 3/ech chop-
MUpOBaHa B TITyOOKHX, BOBMOXKHO, KOPHEBBIX 00Jia-
CTSX Ha/IBUra, BbIBEJCHHOrO Ha MOBEPXHOCTb Tok-
KMHCKMM B30pocoM. OHa MMeeT 3HauMTeNbHbIe Ma-
paMeTpbl — MPOTHKEHHOCTH OKOJIO 8§ KM, MOLIHOCTh
no 500 M, mageHue Ha IOr-IOr0-BOCTOK MO, YTJIOM
ot 0 go 20°. l'eodusnyeckne, reOXUMUIECKHIE 0CO-
OEHHOCTH 30HBI T€ XK€, YTO MU Ha OMHCAHHBIX BBILLIE
MECTOPOXKICHUX. Pybl Takxke aHaJIOTMYHBI.

PynonposiBnenne Anomajusi-13 mnpuypoueHo
K MO3JHEe-apXelCKUM MeTamMop(r30BaHHBIM TOpO-
naM (yHOaMeHTa — TpaHUTaM, I'PaHUTO-THeicam.
IIpoTsaKEHHOCTEP WM3YUYEHHOH 4YacTWU PYAHOH 30HBI
o poctupanuio coctasnsgeT 1100 m, mo nmageHnro —
oT 300 no 600 m. [Tanenue 20° Ha rOr-rOro-BOCTOK.
BeprukanpHas momHocThe npesbimaet 150 M, Mow-
HOCTH OTHEJIbHBIX PYAHBIX WHTEPBAJIOB JOCTHU-
ratoT 30—40 M mpu cpenHeM cofep:KaHWW 30J10Ta
0,8—1,0 r/r. HecMoTps Ha TO, 4TO OCHOBOM MeTaco-
MaTHUYECKUX Pyl Ha MPOSBIEHUH SBISIOTCS HE Tec-
YaHWUKH, & TPAHUTBl U TPAHUTO-THENCHI, OHU MO Ka-
YeCTBY W TEXHOJIOTMYECKUM CBONCTBAM aHAJOTMYHBI
pynam mectopoxnaennii Taboproe u ['poce. M3pneue-
HHUE 30J10Ta M0 TEXHOJOIMM Ky4HOro BbILIEIaynBa-
Hug cocTasisieT 88% mnsg kpynHoctu —40 mm u 81%
115 kpyrmHocTr —100 M. [IporHo3HBIE pecypchl Ka-
Teropuu P, ouenuBarorcs B 30 T 30510Ta.

Ha pynonposiBiennn TokkHmHCKOe MOUIHOCTH
PYAHBIX Tes BapbupytoT oT 1,5 no 10 M, mpoTskéH-
HOCTB PYJHBIX T€J1 O MPOCTUPAHUIO COCTABJIAET Mep-
BbI€ COTHH METPOB, Mo nafeHuio — ot 70 mo 220 m.
CreneHb W3y4eHHOCTH PyHdONposiBieHus TOKKHH-
CKOE MO3BOJIMJIA OLEHUTD €rO M0 KaTeropuu P, B ko-
audecTBe 2,6 T 30JI0Ta CO CPEIHUM COACPKAHHUEM
0,99 r/t.

B 3akstoueHue cienyeT OTMETMTb, YTO 3a MO-
ClIeIHMe [Ba AECATUIIETUS B HOro-3anaaHon SAkyTuu
B mpepenax Yryickoro rpabeHa BbIsSBJICHa U pa3Be-

JaHa cepus 30JI0TOPYAHBIX MecTopokaeHuii — Ta-
oopHoe, I'pocc, TémHoe, Bricokoe ¢ cymMmapHbIMU
3alMINEHHBIMU 3anacamu Oonee 330 T 3050Ta
¥ TIPOrHO3HBIMH pecypcamu Kateropuu P 60-
see 300 T. Camoe KpymHOe ¥ HauboJiee U3yYeHHOe —
MecTopoXkJeHHue ['pocc ¢ reojoruuecKkMmu 3amnaca-
MU 30510Ta 265 T, OTKpBITOE U pa3BenanHoe F0.A.3y0-
KOBBIM U J1p. B Tedenne 20082014 rr.

Ilo reosornvyeckomMy CTpPOEHHIO, BELIECTBEHHOMY
COCTaBY M TEXHOJOTMYECKHMM CBOMCTBaM pyaA JaH-
Hble MECTOPOXKJAEHUSI He MUMEIOT MOJHBIX aHaJIOroB
B mupe [1, 2], B CBS3U C YeM BBIACJSIOTCS KaK HO-
BBIIl «YTYHUCKHI» T'€0J0Tro-NpOMBILIJIEHHBINA TUII
00711100 BEMHOI 30JI0TOPYIHON MUHEpalu3aluu
C HEBBICOKMMU COACPKAHUSAMHU METasia.

Pynbl «yryiickoro» THma npuypoueHsl K 30HaM
yeuryidyaTbelx B30pOCO-HAJABUIOB ME3030MCKOro BO3-
pacta, B KOTOpPBIX MOPOABI KaTakja3upoBaHbl, MHU-
JIOHUTU3WPOBAHBI, MOJBEPKEHBI KaJTUEBOMY MeTa-
COMATO3y M HacCblIllEHbl TOHKOW PaBHOMEPHO pacce-
SSHHOW BKpPanjeHHOCTbIO 30JI0TOHOCHOTO MHUPUTA.
MoHOCTh OpyAeHeNbIX YYacTKOB BapbupyeT oT 200
1o 500 M, npoTsxk€HHOCTD nocturaet 2,2 km. Cpea-
Hee coAep)KaHHe 30/10Ta, YyCTAHOBJICHHOE B MEpBHUY-
HBIX, IEPEXOJHBIX U OKUCIIEHHBIX pyJaX, COCTABISET
0,7-0.9 r/T.

XapakTepHasi 0COOEHHOCTh MECTOPOXKASHUH «yTyH-
CKOro» THMa 3aKJ4aeTcs B TOM, YTO B MOIIHBIX
30Hax B30pOCO-HAJABUIOB MO METACOMATUYECKH W3-
MEHEHHBIM MUPUTU3WPOBAHHBIM MOPOAAM, Mpe-
MOJIOXKUTEBHO B TMaJIeOreH-HEOreHoBoe Bpems [5],
chopmMupoBasiack JMHEHHas KOpa BbIBETPUBAHMUS
HEMoJIHOTO Mpoduis, MPOHUKAIOIIAS HAa TIYOHHY
1o 500 M. imeHHO B KOpe BhIBETpUBAHUS OOJIbIIe-
00BEMHBIE yOorue pyasl ¢ coaepiKaHUEM 30J10Ta
0,7—0,9 r/T ObLIM MpeoOpa30BaHbl B MPOMBILIJICHHbIE
PYIbl, YHUKAJIbHbBIE IO CBOUM TEXHOJOTHYECKUM
CBOICTBaM.

3amackl MECTOPOXKJICHNUH OKOHTYpPEHBI 0 OOPTOBO-
My copeprkanuto 0,4 /T 1y1st 6anaHCoBBIX Pyl cO cpei-
HUM cojepxaHueM 3oj0ta 0,79 /T, ayis 3abananco-
BBIX pyA NpuHATO OopToBoe comepxkanue 0,2—0,4 r/t
MpH cpeaHeM conepxkaHuu 3omota 0,33 r/T.

OcHoBHas 4acTb pya (82%) mpencraBieHa OqHUM
MPOMBIILIEHHBIM THUIIOM, YHUKAJbHBIM MO pa3Mepam
W TEXHOJOTMYECKUM CBOWMCTBAM,— OKHCICHHBIMHU
pyaamu. OHM pacnosioKeHbl B MHOTOJETHEMEP3IBIX
Mopojax, pa3yIuIOTHEHbl, HO HE JEe3UMHTerpHupoBa-
HbI, TOPUCTOCTH MOPOJ B 30HE OKHUCIICHUS AOCTHUTa-
et 15-37%, rmuHuUCThIe MUHEpalbl U ApyTrHe Bpen-
Hble MPUMECH MPaKTUYECKU OTCYTCTBYIOT. M3Bie-
YeHHe 30JI0Ta METOAOM KYYHOIO BbILIEJIadMBaHUS



Ha MecTopokaeHusx Tabopnoe, I'poce u npyrux no-
cruraet 82-92%. Ilpu aTom pyna ne TpeOyet arso-
MepaluH, 4To AaéT BO3MOXKHOCTH Oe3 JOMOJHU-
TeJBHBIX 3aTpaT PEeHTAa0eNbHO HW3BIEKATh 30JI0TO
c copgepxkaHusamMu ot 0,3 I/T U pa3MEpHOCTHIO Kycka
oT 40 1o 170 mmM.

OTKpBITHE TEPCNEKTUBHBIX PYIOMPOSIBICHU
B MOpozaxX KPUCTAJUTMUYECKOro (yHAaMEeHTa MO3BO-
JIWJIO TIEPEOCMBICTUTh BO3MOXKHOCTBH OOHApy KEeHHS
MECTOPOKIECHUIN «YTYMCKOro» THIIa BHE MOPOA Oca-
JOYHOr0 4exja, TO eCTb BHE rpabeHOB, UTO paHee
CUMTAJIOCh 0053aTeIbHBIM YCIOBUEM 1Sl UX POPMHU-
poBanus. [loaToMy, MoO-HOBOMY MpoaHaNTH3UPOBAB
reoJIOrMYecKylo CUTYalMio 3/1eCh, MOKHO OOHapy-
’KUTb HOBBIE 30JI0TOPYAHbBIE OO BEKTHI, MOIOOHbIE Me-
cropoxaeHusm ['pocc u TaGopHoe, 1 B ApyTHX paii-
OHaX.

[lepBoouepenHbiMu 0OBbEKTaMU MOMCKOB BOJW3H
ONMCAHHON TEPPUTOPUM MOXKHO cuuTarh KoHauH-
CKUH B30pOCO-HAABUI U CEPHUIO COMPOBOXKAAIOLINUX
€ro HaJABMIOB K IOr'y OT Yryiickoro rpabeHa, raoe
B mopoaax (yHaameHTa BO3MOXKHO OOHapyskeHue
LIEJIOYHBIX MarmMaTu4eckux obpa3oBaHUi AsgaH-
CKOr0 KOMIIJIEKCa, KaJIMEeBbIX METacCOMaTUTOB W Ma-
JIEOT€H-HEOTE€HOBBIX JIMHEIHBIX KOpP BBIBETPHBAHUS.
Ob6bexkTamu BTOPOH ouepenr AOJKHBI CTaTh 3ama-
Hble BETBU pervoHajbHoro HOxHo-SAkyTckoro Han-
BUTa B palOHax MPOSBJIEHUS ME3030MCKOro IIEIO0Y-
HOr0 MarmaTu3Ma.

[Ipu nouckax MogoOHBIX 30J0TOPYAHBIX OOBEK-
TOB ClIelyeT y4ecThb, YTO OONBUIMHCTBO PYJHBIX Tell
MECTOPOXKIACHUNA U MPOSIBIEHUN «yTryHCKOro» Tumna
HE BBIXOJST HA JHEBHYIO MOBEPXHOCTh, MO BHELLIHE-

MY BUIY PYAbl MAJIOBBIPA3UTEIbHbBI U YACTO HEOTIIU-
YUMBI OT MYCTHIX NOPOJ, MOITOMY 0c000€ BHUMaHUE
cieayeT oOpaTUTh Ha MOBBIIEHHYIO paAHOaKTHB-
HOCTb MOPOJ KaJIMeBOW MPUPOABI, XOPOIIO (PUKCH-
pyemyto metogom AI'CM, 1 reoxumudeckue aHoMa-
muu K, Au, Ag, As, V 1o BTOpU4HBIM OpeoJiaM pac-
CessHUsA, YETKO OKOHTYpPHUBAIOUIME 30J0TOPYIHbIE
00BEKTHI «YT'yHCKOroy» THA.
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TpeGoBaHusi K 0(pOpMIIEHHIO PUCYHKOB

Pucynku u npyrue rpaduueckue Matepuaisl (He 6onee 8) MpeAcTaBIAIOTCSA B LIBETHOM HIIM YepHO-0€JIOM Bapu-
aHTe B BIICKTPOHHOM BUIE. Pa3Mep OpUTHHAIIOB PUCYHKOB HE JIOJDKEH MpEeBbIIATh opMara cTpaHULbI KypHaja
(170x237 mm). Kaxaplit pruCyHOK TTOMEINAETCsl B OTACNBHBIN (aiin B OJHOM M3 ciienyomux (opmaros: rpadpu-
yeckuit penaktop Corel Draw, JPEG, TIFF (tomsko mist ¢oto), nuarpamma Microsoft Exsel. ['paduka momkHa
OBITH IPSIMO CBS3aHA C TEKCTOM M CIIOCOOCTBOBATH €T0 COKpalleHno. OpopMIIeHHE U cofiepkaHNe WILTFOCTPATHB-
HOTO MaTepuaja JOJKHBI 00eCIeurBaTh €ro YNTAEMOCTh MOCIIe BO3MOXKHOTO YMeHbLIeHHs1. Kcepokonin
Y CKaHUPOBAaHHbIE KCEPOKONMU He MPUHNUMAIOTCS. [1oIprcyHOUHBIE MTOAMUCH MeYaTaloTCs Ha OTASIBHOM
cTpaHWLe. PHCYHKH, He yIOBIETBOPSIOLINE TPEOOBaHUSIM PeIaKL1K, BO3BPAILAOTCS aBTOPY.




