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HNPOTHO3UPOBAHUA ®OPMALIMOHHBIX TUITOB 30J10TOPYJHBIX
MECTOPOXJIEHWUM (¢ocmox Cubupcroii naamgopmor)

3.C. Huxkudoposa, b.b. I'epacumos, E.I'. [lnymkoBa, A.I. KaxkeHkuna
Hncmumym zeonocuu aimasa u 61a2opoonvix memannoe CO PAH, 677980, Axymck, npocn. Jlenuna, 39, Poccus

IIporno3Has omeHKa 1 MOUCKHU 30J0TOPYAHBIX MECTOPOKAEHNMIT Ha BocToke CHOMPCKOi mIaThopmMbl mpo-
01eMaTUuHbI B CBA3U C T€M, YTO UCCIEAyeMasl TePPUTOPHs IEePEKPbITa MOIIHBIM 4eXIoM MZ-KZ oTnoxeHui.
TpasunnoHHBIE METOJIBI TOMCKOB MECTOPOXKACHHI 3010Ta, IIPOBOJMMBIEC KPYMHEHIINMH re0JI0THIeCKUMH Opra-
HHU3aIMSIMHI, HE TPHHECITH TOJIOKHUTEIBHBIX PE3YIbTaTOB, TOCKOIBKY OCHOBHOE BHIMAHHE OBLIO y/elneHo 00Ha-
PYKEHUIO APEBHUX 30JIOTOHOCHBIX KOHITIOMEPATOB THIIA BPITBaTepCpaH[[, a TAKXK€ BBISIBJICHUIO PYNHOI'O IIOTCH-
[MajIa 30JI0TOHOCHOCTH 0a3UTOBOTO MarMaTH3Ma.

HW3BecTHO, 9TO THIOMOP(U3M POCCHIITHOTO 30JI0Ta HECET KOTOCCANBHYI0 HH(POPMAIIHIO O IPHPOJIE CaMO-
POZHOrO 30J0Ta — KaK O MEPBUYHOM PHIOTCHHOM NIPOMCXOXKICHUM, TaK M K30I€HHOM IIpeo0pa3oBaHUU, YTO
MO3BOJISIET BBISIBIIATH (DOPMAIIMOHHBIN THIT OPYAECHEHHsI, TOBBIIIAST JOCTOBEPHOCTH IIPOTHO3A U [eJIeHaNPaBIIeH-
HOCTB TIONCKA 30JI0TOPYAHBIX MECTOPOXKCHHH B TIAT(GOPMEHHBIX 00IACTSX.

BrisBEeHNE XapaKTepHBIX HHAUKATOPHBIX IPU3HAKOB B POCCHITHOM 30J10T€ IO3BOJIMIIO BIEPBbIE 000CHO-
BaTh Ha BocToke CHOMpPCKOH mIatopMbl HOpMUPOBAHHUE 30JI0TOPYAHBIX HCTOYHHKOB MAJOCYIb(MHUIHON 30710~
TOKBAPIEBOH, 30J0TOKETE3NCTO-KBAPIIUTOBOH, 30JJ0TOMEAHO-OPHHPOBOH M 30JI0TOIIATHHOUIHOM (hopManuii
JIOKeMOPHUICKOTo U (hOPMHUPOBAHKUE 30JI0TOPYIHBIX HCTOUHUKOB 30JI0TOCEPEOPSIHOM, 30JI0TOPEIKOMETAIUILHON 1
30J10TOCYITb(UIHO-KBAPIIEBOIT (hopMaIHii ME3030ICKOT0 ITANOB PyL00Opa30BaAHHSI.

YCTaHOBIICHO, UTO BBICOKONIPOOHOE POCCHITHOE 30J10TO ¢ MHKPOMUHEPAILHBIMY BKIIOUCHUSIMHI ITHPUTA,
apCeHONUpPUTa, KBapla 1 KapOOHATOB ¢ MEPEKPHCTAUIN30BAHHBIMU CTPYKTypaMu, TUHUSAMHU ITACTUHYECKUX JIe-
(opmaruii XxapakTepHO JUTsl PyAHBIX HCTOYHUKOB MaoCylnb(QUIHOI 3010TOKBapLeBoi hopmaryu. [ToBbineHHOS
coneprkanue Cu (710 4 %) B BBICOKOIIPOOHOM YeIIyHYaTOM 30JI0TE SBISCTCSI OJHUM U3 TTOKa3aTeIbHBIX MPH3HA-
KOB JUIsSI MECTOPOXKACHUH 30J0TOMEIHO-TIOpdhUpoBoii (hopmannu. YrioBareie (OpMBbI 30J10Ta PYJAHOTO 00JIHKa,
BecbMa Meltkasi (hpakiys, BEICOKasi IPOOHOCTH, MOITHOCTHIO EPEKPUCTAIUIM30BAHHOE U PEKPUCTAIUTH30BaHHOE
BHYTpEHHEE CTPOEHHE, MOCTOSHHOE MpHCYyTcTBHe MuKpomnpumMeceil Fe, Bi, Cu u Hanudne MUKpOBKITIOUSHHH
TeMaTHTa, HIBMEHUTA M KOPYH/Ia CBOHCTBEHHBI OPYACHEHHAM 30JI0TOXKENIE3HCTO-KBAPLIUTOBOI (popManun. BeI-
COKONpPOOHBIE YellyiHuarble U IJIaCTUHYAThIC 30J0THHBI C YCTOHYMBBIMU dJieMeHTaMu-nipumecsimu Pt, Pd u Ni
1 oOHapyKeHHe B HMX MHHEpalbHBIX (a3 Pt u cpacranmii Au—Pt CBHIETEIBCTBYIOT O PYAHBIX HCTOYHUKAX
30JT0TOIIATHHOMHON hopmanum.

VHaMKaTOPHBIMU [IPU3HAKAMH POCCHITHOTO 30J10Ta ISl OPYyASHEHHUs 3010TOCepeOpsiHoN (opmaruu sB-
JISIFOTCS TUTACTHHYATBIC U KOMKOBHUITHBIE (hopMbl (pakmuii > 0.25—2.00 MM, cpemHsis 1 HU3Kast MpoOHOCTb, IIIH-
pokuit Habop mukponpumeceit (Pb, Zn, As, Sb, Cu, Te u ap.), MOHOKPHCTAIUTHYECKOE, HHOTJA TIOPHCTOE BHY-
TpeHHEe CTPOEHUE, HaJTMuie MUKPOBKJIIOUCHUI CaMOpPOHOTO Ag, aaynsipa, CTPOHIMEBOro OapuTa U KaabLUTa.
IInactuHuarele, AEHIPHTOBHIHBIC, KOMKOBH/IHO-YIJIOBAaThIe (hOPMBI, BECbMa IIMPOKas BapHalus MPOOHOCTH
(307—950 %o), BBIsIBIEHIE MUKPOBKITIOUCHUH CAMOPOIHOTO BUCMYTA, MAJIbJIOHNUTA, APCEHONUPHUTA U TEILTyPH-
JIOB cepebpa MoKazaTeNlbHbI Ul OPYASHEHUH 3010TOPEKOMETAIbHOM hopmanun. [ImacTHHYaTbIe 1 KOMKOBH/I-
HBIE ()OPMEI, pa3Mep 30J0TUH OT IBUICBUAHOIO 10 > 0.25 MM, mmpokas Bapuanus npodrocta (600—900 %o),
TIpUCYTCTBHE MUKponpumeceil Hg (10 6 % u 6oree), MOHO- U KPYITHO3EPHICTOE BHYTPEHHEE CTPOECHIE, 0OHApY-
JKEHHE MUKPOBKJIIOUCHHUII KBapIla, KaJlblUTa, TUPUTA, APCCHONUPUTA, TEIUTYPUIOB, CEJICHUIOB U PEAKO3EMEIIb-
HBIX (pochaToB yKa3pIBAIOT HAa HAINYHNE OPYACHEHHS 30JI0TOCYIb(HUIHO-KBAPIEBOH (hopMaruy.

BEIsIBIICHHBIE B POCCHIITHOM 30JI0T€ WHAWKATOPHbBIE MPHU3HAKU JUIS ONPEAENCHHBIX (hOPMAINOHHBIX TH-
TIOB 30JI0TOPYIHBIX UCTOYHHUKOB MO3BOJISIOT BIEPBBIC IPOrHO3UPOBATh (POPMHUPOBAHKE Ha BOCTOKe CHOMpCKOi
mardopmMel Mectopoxaenuit Tuna Kepxienn Jlelik n ITopkbronaiin Manocynb(uIHOM 30J0TOKBapLeBoit Gpopma-
M JokeMOpuiickoro Bospacta, Tuna Kpumi-Kpuk 3omotocepedpsiaoit n Kapnus 3010T0Cymb(OHIHO-KBAPLIEBOH
(hopmaruu Me3030icKOro ATamna pynoodopaszoBanus. PazpaboTaHHbIe KPUTEPUHU ONPEACTICHUS THIIOB OPYACHEHUS
[0 UHIUKATOPHBIM IIPU3HAKAM POCCBHITHOIO 30J10Ta SBJISIOTCA IOKa3aTesieM pyAoreHe3a U MOryT HaliTu ycmen-
HOE NPHMEHEHHUE TIPH NIPOTHO3UPOBAHUH, MTOUCKAX U OLEHKE 30JI0TOPYJHBIX MECTOPOXKICHUH HA MEPEeKPHITHIX
IaThOPMEHHBIX 00JIACTSX.

Hnouxamopnvie npuznaxu 3010md, poccolnHoe 3010Mo, POPMAYUOHHbIE MUNbL MECINOPONUCOCHUN, NPO-
2HO3UPOBaHLLe.

INDICATIVE FEATURES OF PLACER GOLD FOR THE PREDICTION
OF THE FORMATION TYPES OF GOLD DEPOSITS (east of the Siberian Platform)

Z.S. Nikiforova, B.B. Gerasimov, E.G. Glushkova, and A.G. Kazhenkina

Prediction and search for gold deposits in the east of the Siberian Platform are problematic because the
study area is overlain by a thick cover of MZ—KZ deposits. Search for gold deposits by the largest geological in-
stitutions using conventional methods have not yielded positive results, because the main attention was focused
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on the discovery of ancient gold-bearing conglomerates of the Witwatersrand type and on the evaluation of the
gold ore potential of basic magmatism. Typomorphism of placer gold bears huge information about the genesis
of native gold, both its primary endogenous origin and its exogenous transformation, which makes it possible
to identify the formation type of mineralization, increases the reliability of the prediction of gold deposits, and
ensures their purposeful search in the platform areas. The revealed indicative features of placer gold made it pos-
sible to substantiate the formation of the gold ore sources of Precambrian low-sulfide gold—quartz, gold—iron—
quartzite, porphyry gold—copper, and gold—PGE mineralization and Mesozoic gold—silver, gold—rare-metal, and
gold—sulfide—quartz mineralization in the east of the Siberian Platform. We have established that high-fineness
placer gold with microinclusions of pyrite, arsenopyrite, quartz, and carbonates with recrystallized structures
and lines of plastic deformation is specific to the ore sources of low-sulfide gold—quartz mineralization. A high
content of Cu (up to 4 %) in flaky high-fineness gold is one of indicators of porphyry gold—copper mineraliza-
tion. The angular shape of gold grains, the fine fraction and high fineness of gold, its completely recrystallized
and regrown internal structure, and the permanent presence of Fe, Bi, and Cu microimpurities and hematite,
ilmenite, and corundum microinclusions are typical of gold—iron—quartzite mineralization. Flaky and laminated
high-fineness gold particles with steady Pt, Pd, and Ni impurities and Pt-mineral phases and Au—Pt intergrowths
in them testify to the ore sources of gold—PGE mineralization. Laminated and cloddy gold fractions of > 0.25—
2.0 mm, the medium and low fineness of gold, its single-crystal or, sometimes, porous internal structure, the
wide range of microimpurities (Pb, Zn, As, Sb, Cu, Te, etc.), and microinclusions of native Ag, adularia, Sr-
barite, and calcite are indicators of gold—silver mineralization. Laminated, dendritic, and cloddy-angular gold
grains, wide variation in gold fineness (307-950 %o), and the presence of microinclusions of native bismuth,
maldonite, arsenopyrite, and silver tellurides are indicative of gold-rare-metal mineralization. Laminated and
cloddy gold grains, their size varying from dust to >0.25 mm, their mono- and coarse-grained internal structure,
wide variation in gold fineness (600-900 %o), and the presence of Hg microimpurities (up to 6 % and more)
and microinclusions of quartz, calcite, pyrite, arsenopyrite, tellurides, selenides, and REE phosphates point to
gold—sulfide—quartz mineralization.

The established placer gold indicators of the particular formation types of ore sources in the east of the
Siberian Platform made it possible to predict Precambrian gold deposits with low-sulfide—gold—quartz mineral-
ization similar to the Kirkland Lake and Porcupine mines and gold deposits with Mesozoic gold—silver mineral-
ization similar to the Cripple Creek mine. The developed criteria for determining the types of mineralization by
indicative features of placer gold give an insight into the ore genesis and can be successfully applied to predic-
tion and search for gold deposits and to evaluation of their gold resources.

Indicative features of gold, placer gold, formation types of deposits, prediction

BBEJIEHUE

[IporuozHas oleHkKa 30JI0TOPYAHOTO MOTEHIIMANA B MI1aT(HOPMEHHBIX 00JacTIX NpobjaeMaTuyHa B CBA3H
C TE€M, YTO TEPPUTOPHM NEPEKPBITHI MOLIHBIM YE€XJIOM ME30KaiHO30MCKUX OTJIOXKEHWUH, Iie TpaaULUOHHbIE
METO/Ibl TIOUCKOB MECTOPOXKACHUHN 30JI0Ta HE MPUHOCST MOJOKUTEIbHBIX Pe3ybTaToB. Tak, Ha BocToke Cu-
Ooupckoii mratdopMel B 70-X rofax MpoInIoro Beka BEIUCh aKTHBHBIE TIOMCKH 30JI0TOPYIHBIX MECTOPOKICHUH
KpynHeimmmMu reonorudeckumu opranmzanusimua BCEI'EW, HUUT'A u HammM WHCTHTYTOM TOJA PYKOBO/I-
CTBOM U3BECTHOTO YYeHOTO wieHa-koppecnionaenta 1.C. PoxxkoBa. OcHOBHOE BHUMaHHUE OBLIO YIEJIEHO TIOUC-
KaM JPCBHUX 30JI0OTOHOCHBIX KOHTJIOMEPATOB THIIA BI/ITBaTepCpaHI[, TapKBa, >KaKO6I/IHa, a TAaK)X€ BBIABJICHUIO
30JIOTOHOCHOCTH 0a3MTOBOr0 MarmMaTtusMa. IIpoBeieHHbIe HccieioBaHus IO 000CHOBAHHMIO HOBOI MeTaylIore-
HHUYCCKOH MPOBUHIIMH HE YBEHYAINCH YCHEXOM, OCKOJIbKY HE OBUTH HalCHBI 30JI0TOHOCHBIE KOHTIIOMEPATSHI
U MECTOPOXKJEHHSI, CBA3aHHBIE C ITMPOKO MPOSBICHHBIM 0a3UTOBBIM MarMaTH3MOM.

Cy1IecTBYIOT HECKOJIbKO TOYEK 3pEHHs Ha MPUPOAY MEPBOMCTOYHUKOB POCCHIMHON 30J0TOHOCHOCTH
BocToka Cubupckoii miatdopmel. PaccMOTpuM TOJIBKO OCHOBHBIE U3 HUX. Psn nccnenosareneit [PxxoHcHuI-
kuid, 1918; O0pyues, 1923; 3Bepes, 1925] cBsizaiu 00pa3oBaHUE POCCHIMTHON 30J0TOHOCHOCTH FOTO-BOCTOKA
Cubupckoii miathopMbl ¢ IPUBHOCOM 3010Ta ¢ baiikano-IlaToMckoro HaABUTOBOTO TOsICA U, YaCTHYHO, C IIHU-
POKO pacnpoCTpaHCHHBIMH Ha JaHHOW TeppHUTOpUH 0azuToBbIMH oOpazoBaHusmu. FO.H. Tpymkos [Tpymikos
u ap., 1975] u b.P. Wnynat [[HoysT u ap., 1976] npeanonaranu, 4To OCHOBHBIMU 30JI0TOPYAHBIMU UCTOYHHKA-
MU SIBJSUTUCH MECTHBIC 30JIOTOHOCHBIC KBapI-KapOOHATHBIC JKUIIBI PAaHHETIPOTEPO30MCKOr0 BO3pacTa M MeTa-
MOp(H30BaHHBIC MPOTEPO30IICKHE KOHTIIOMEpAThl, MPHUYPOUCHHBIE K BBIXOJaM KPHCTAJUIMYECKOTO (yHHa-
MeHTa. DopMHUPOBaHNE COBPEMEHHBIX AITIOBHAIBHBIX POCCHINEH HA TaHHOW TEPPUTOPHU UMH OOBSCHSIETCS
MHOT'OKPaTHBIM IEPEOTI0KEHUEM 3010Ta U3 APEBHUX 30JI0TOHOCHBIX KOJIJIEKTOPOB B 6ouiee Monoasle. B.M. Tu-
Modees [1965], a no3nnee B.A. Muxaitnos [1990], ananu3upys UCTOPHUIO FeOJIOrMYECKOT0 pa3BUTUs Bumoii-
CKOI CHHEKJIM3BI, BBICKA3aJIl MHEHUE 00 00pa30BaHNUMU POCCHINEH 3a CUeT MOCTYIUICHHUS 30JI0Ta U3 JOKeMOpuii-
CKHUX 30JIOTOHOCHBIX TOJIII U KOPEHHBIX HCTOYHUKOB, CPOPMHUPOBAHHBIX B PE3yIbTATE MPOSBICHHON ME30301-
CKOI TEKTOHOMAarMaTU4ecKoi akTUBHU3aLHU.
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Puc. 1. Cxema TeppuTOpHH MCCIeJOBAHMI ¢ BblieJleHHEM MeCTOHAXOKIEHHS NMpeAnoaaraeMbiX KOpeH-
HBIX HCTOYHHKOB PAa3JIMYHbIX (JOPMALMOHHBIX TUNIOB Ha BocToke CudMpcKoii niaaTtdopmsl.

Cxema cocTaBlieHa Ha OCHOBE KapThl penbeda KpucTauinueckoro GyHaamenrta Bocroka Cudupckoit miarpopmsl [TexkTonuka, ..., 2001].
1 — Ttunsl 3050Ta 1 UX cooTHowenue (%): a — I Tum: pasmep 0.10—0.25 mm, npobrOCTB > 900 %0, 6 — 11 THI: pazmep > 0.25 Mm,
podHOCcTE 600—800 %0; 2 — MecTa 0OHapyKEHHsI PyAHOTO 30510Ta; 3—9 — (hOpMaIOHHBIC TUIIBI KOPEHHBIX HCTOYHUKOB: 3 — MaJlo-
cynbuIHAs 30JI0TOKBApLEBasi, 4 — 30JI0TOMEIHO-TIOP(PUPOBAst, 5 — 30JI0TOKEIE3UCTO-KBAPLUTOBASI, 6 — 30JI0TOIIATHHONIHAS, 7 —
30510TOCEpEOpsiHAs, § — 30JI0TOPEAKOMETAITbHASL, 9 — 3010TOCYIb(UAHO-KBapIeBas; /() — pa3nomsr; [/ — 007aCTH BBIXOJ0B MOPOJT
KpucTauiyeckoro ¢pynaamenta; /2 — GppoHT haHepo30HCKUX OPOTreHHbIX MOSICOB.

Hccnenyemas TeppuTOpHs OXBAThIBAET BOCTOUHYIO 4acTb Cubupckoil mnatpopmel (puc. 1). dyHnameHnt
IUIAT(QOPMBI CII0KEH KPUCTAIMUECKUMU TOPOJaMH apxes U UMeeT CKIIaadaro-riabiooBoe crpoeHue. Ha An-
JTAHCKOM M AHa0apcKOM IMUTaX MIMPOKO Pa3BHUTHI apXelCKHe MeTaMop(uuecKne TONIM (yHIaMeHTa, Tpe/-
CTaBJICHHBIE KPHCTAJUIMYECKUMH CITaHIIAMH, KPUCTANIMIECKIMH T'HEilcaMy, KBapIIUTaM1 U TePPUTEHHO-Kap0o-
HaTHBIMHU Ttopozamu. [Iporeposoiickue TeppureHHsIe 00pa30BaHMs MPOCIEKHUBAIOTCS Ha IUIOMAAAX BBIXOJOB
¢ynnamenTa. IlnaTgopMeHHBIH 4eXo CI0KEH B OCHOBHOM IaJI€030HCKO-ME3030HCKUMH TeppUTEeHHO-KapOo-
HATHBIMU OTJIOKCHUSIMH — MECYAHUKAMU, U3BECTHSAKAMMU, JOJIOMUTAMU C IPOCIOSIMU KOHITIOMEPATOB.
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HHTpy3uBHBIC TENa 0CAJAOYHOTO YeXja IIAT(GOPMBI IIPEACTABICHBI CPETHENANEC030HCKIMU AaliKaMU U
CHJUIAMH OCHOBHOT'O U LIEI04YHO-OCHOBHOTO cocTaa. [lozauenporepo3olickue rab0bpo-10aepuThl U JeHKOKpa-
TOBBIE TOJIEPUTHI MPOCIEKUBAIOTCSA B pallOHE Y PUHCKOTO AHTUKIMHOPHS U Y JPKMHCKOTO NOAHATHUS. PazHOBO-
3pactHble (AR—MZ) MarmMaTHyeckne KOMIUIEKCH OT YIBTPAOCHOBHOTO JI0 KHCJIOTO COCTaBa IIMPOKO pacIipo-
CTpaHEHBbl Ha AJJaHCKOM M AHabapckoM ImuTax M Ha Teppuropuu OJeHeKCKoro mnoaHsTHa. B 30Hax
9K30KOHTaKTOB MHTPY3UBOB HAOIIOJAIOTCS C PA3HOI CTENCHbI0 MHTEHCHBHOCTH OPOTOBUKOBAHHE M MPaMOpH-
3aIys BMEIIAIONINX OPOJI, a TAKXKE CKapHUPOBaHKE, aM(pHO0IN3anys, XJTOPUTH3ANNS, CEPIICHTHHU3ALNS, Kap-
OoHaTH3aIMs ¥ NHpUTU3AIH. [IpHypoueHHOCTh Pa3HOBO3PACTHBIX MArMAaTHUECKIX 00pa30BaHMi K 30HAM pas-
PBIBHBIX HApyIICHUH YKa3blBAeT HAa HEOJHOKPATHOE NPOSBICHHE HA BOCTOKe CHOMpPCKON MIaThOpMBI
MEe3030HCKOIl TEeKTOHOMAarMaTHYeCKOl aKTHBH3AIMH, CO3MAIOIISH MPEIIOCUIKH s (POPMUPOBAHHS 30JI0TO-
PYZAHBIX HCTOUHHKOB. KalfHO30lCKIe PBIXIIbIE OTIOKEHHUS Pa3HOOOPA3HOTO TeHe3Nca HMEIOT HINPOKOE PacIpo-
CTpaHEHME Ha BCEH UCCIIEAYyEMOU TEPPUTOPUU — ITO AJUIIOBUAJILHBIE, J0JI0BbIE U JI€II0OBUAIILHBIE OTIOKEHUS
HIWDKHE-, CPEJIHE-, BEPXHEUETBEPTUYHOIO U COBPEMEHHOI'0 BO3pacTa.

H3BecTHO, 9TO TUITOMOP(HH3M POCCHIITHOTO 30JI0Ta HECET KOIOCCANBHYIO HH(POPMAIINIO O TIPHPOJIE CaMo-
POIHOTO 30710Ta — KaK O TEPBHYHOM SHJOTEHHOM IPOHCXOXKIECHHHU, TaK U 9K30T€HHOM IIPe0Opa30OBaHUHM, UTO
IIO3BOJIAACT BBISABIIATH (1)OpMaHI/IOHHI>II‘/‘I THUII OPYJACHCHHSA U TEM CaMbIM NOBBIIIACT JOCTOBEPHOCTL MPOTHO3a U
LIeJICHANPABICHHOCTh MOUCKA 30JI0TOPYAHBIX MECTOPOXKACHUN B IIATHOPMEHHBIX 00nacTax. B cBs3u ¢ 3TuUM
BEChMa aKTyaJIbHBIM SBIISCTCS HCCIECI0BAHIE MHHEPAIOTO-T€OXUMUYECKNX 0COOEHHOCTEH POCCHIITHOTO 30J10Ta 1
BBISIBJICHHE TIPOCTPAHCTBEHHBIX 3aKOHOMEPHOCTEH €ro pacmipeaesieHus], HeOOXOIMMBIX JUTS pa3pabOTKH MHHEpa-
JIOTUYECKHUX KPUTEPUEB MPOTHO3HOM OLICHKH Py IHOIT 30;0ToHOCHOCTH [Hukudoposa u ap., 2013].

PE3YJIBTATBI U3YUEHUS TUIIOMOP®HBIX OCOBEHHOCTEM POCCBIITHOTI'O 30JI0TA

O060011eHre pe3yabTaTOB MHOTOJETHETO M3YyYeHHUs] MUHEPAJIOrHU POCCHITHOTO 30J10Ta MO3BOJIMIO Ha
HOBOM YPOBHE 3HAaHHI OTPEIEIUTH IIEPCIICKTHBEI PyIHON 30JI0TOHOCHOCTH BOCTOKa CHOMPCKOM IIaT(hOPMEL.
BriepBrie 060CHOBaHO, 4TO (POPMUPOBAHUE POCCHIITHON 30JIOTOHOCHOCTH HA JJAHHOH TEPPUTOPUHU MPOUCXO -
JI0 B OCHOBHOM 3a CHUET OpYJCHEHU JOKeMOPUICKOro BO3pacTa, a Ha JIOKAIbHBIX y4acTKaX — Me3030MCKOro.
Ha uccnenyemoii TeppuTOpUM HE UCKIIOUYAETCS HAIMYHME MAlI€030MCKUX 30J0TOPYIHBIX UCTOUHUKOB, HO JUIS
JIOKa3aTeIBCTBA ATOTO TIOJIOKEHHUS €IIe HeJOCTaTOYHO TOCTOBEPHBIX JaHHBIX. AHAIH3 MUHEPAIOTO-TCOXIMU-
YECKUX 0COOCHHOCTEH POCCHIITHOTO 30JI0Ta ¥ 3aKOHOMEPHOCTH €T0 PaclpeieiCHHUs Jali BO3MOKHOCTD IO BbI-
SIBIIEHHBIM MHMKATOPHBIM IIPU3HAKAM POCCHIITHOTO 30JI0Ta, XapaKTePHBIM JJISl ONPEIeNIEHHBIX PYAHBIX MECTO-
POXKICHUH, YCTAHOBUTH (DOPMAIIMOHHBIE THITBI PYAHBIX HCTOYHUKOB M X MECTOHAXOXKICHUE.

PesynbpraTsl n3ydeHns: THTOMOPGHBIX MPU3HAKOB POCCHIITHOTO 30JI0Ta U COMOCTABIICHUE TONTYyYSHHBIX
JIAHHBIX C HCTOPHUEH Te0IOTHYECKOTO PA3BUTHS PETHOHA TIO3BOJIMIIM BIIEPBbIC BBIJCIUTH JIBA THIIA 30J10Ta, CO-
OTBETCTBYIOIIUX JIBYM dTanaM pya000pa3oBaHus — JOKEMOPUHCKOMY U ME3030HCKOMY.

IepBbIii THI 30,10Ta TIPEACTABICH XOPOLIO OKATAHHBIMH YEUTYHYaTHIMH ¥ TUTACTHHYATHIME (hOpMaMu
pasmepom 0.10—0.25 MM ¢ rpy0orarpeHeBoi, rpy00sMYaToi TOBEPXHOCTHIO, HHOT/A C OTIIEYaTKaMH BIaBIH-
BaHUSl MUHEPAJIOB BMEINAIOUINX OTJIOKEHUH. {7 Hero xapakTepHbI MCEBAOCPOCTKH 30JI0Ta C OKATAHHBIMH
KBapleM, WIbMEHUTOM, IIUPKOHOM M JAp. MUHEpalaMH, CBUETEIbCTBYIOIINE O €0 MOCTYIUIEHUH U3 APEBHUX
30JIOTOHOCHBIX KOJUICKTOPOB. 30JIOTUHBI HMEIOT BBICOKYIO MPoOHOCTH (900—999 %0), y3Kuit Habop dreMeH-
TOB-TIpUMECEH U eMHUYHBIC MUKPOBKITIOUCHHNS IPUTA U apCeHONMPHUTa. BHyTpeHHEee CTpoeHHE 30J10Ta CyIIie-
CTBEHHO MPeo0Pa30BaHO U MPEACTABICHO CTPYKTYpaMH MEePEKPUCTAIUTH3AINHN, PEKPUCTAIITU3AIUH, C IMHUSAMHE
IUIACTUYECKUX JAedopMaii, MOIIHBIMUA BBICOKONPOOHBIMH 0Oooukamu (10—30 MKM), yKa3bIBalOLUIMMH Ha
€ro JUTNTEIFHOE NMPEOBIBAHNE B DK30TCHHBIX YCIIOBHUSX.

Bropoii Tin 3010Ta XapakTepu3yeTcs B OCHOBHOM Oosiee KpynHbIME (0.25—2.0 MM) TUIaCTHHYATHIMU |
KOMKOBUIHBIMH (pOpPMaMH, MHOTJA 30JI0THMHAMH PYAHOrO OONMKa, MbUICBHIHON (pakiueil menee 0.1 mm.
IIpoGHOCTH 30710Ta BapbupyeT B npenenax 500—900 %o, mpeolaamaroT cpeHe- U HU3KOPOOHbBIC Pa3HOBH/I-
Hoctu. Conepxanue Ag mensercs B npeaenax 12—40 %, Hg— 10 6 %, Cu ot 1 1o >1 %. B 3050Te ycTanos-
JIeH MUPOKUi Habop sanemeHnToB-ipumeceii: Fe, Pb, As, Sb, Zn, Te, Bi u np. BayTpennee crpoeHue 301m0Ta
MPAKTUYECKH HE U3MEHEHO, EMY CBOMCTBEHHBI MOHO3EPHA U KPYITHO- U CPEHE3EPHUCTbIE CTPYKTYPhI, HHOT/IA
OTMEUAIOTCs (PparMeHThl OY€Hh TOHKUX BBICOKOIIPOOHBIX 000ouek. Kpome 3Toro, B HeM 0OHApYKEHBI HEsIC-
HO-30HAJIBHBIE U MEXKOJIOKOBEIE CTPYKTYPHI, TPAHYIISIIHA, IE3UHTETPALUs, @ TAKXKE IIOPUCTOCTh, TUITHIHBIC /IS
30J10Ta MaJOTTyOMHHBIX MecTopokaeruid [CaBa u ap., 2004; Hukomnaesa, S6mokoBa, 2007].

HUHJIUKATOPHBIE IPU3HAKU POCCHIITHOT' O 30J10TA PYJIHBIX ®OPMAIIMIA
JOKEMBPUMCKOI'O 3TAIIA PYIOOBPA3OBAHMUSI

BrlsiBiieHrE B pocchITHOM 3010Te | THITA TOKeMOPHUIICKOT0 dTama py1000pa3oBaHus XapaKTEPHbBIX WH]U-
KaTOPHBIX MPU3HAKOB TO3BOJIMJIO BIIEPBBIE 000CHOBATH Ha BocToke CuOMpckol 1uatdopmbl GoOpMUPOBAHHE
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30JIOTOPYHBIX MCTOYHUKOB MAalOCYJIb(PHUIHON 30J0TOKBAPIIEBOM, 30JI0TOXKEIE3UCTO-KBAPLIMTOBOM, 30JI0TO-
MeTHO-TTOP(PHUPOBOI ¥ 30JI0TOIIIATHHOUHOU opmaruii (cM. puc. 1, Tadim. 1).

Opyaenenus: MajaocyabQuIHON 30/10TOKBapueBoii ¢opManuu NPOrHO3UPYIOTCS B MECTaX BBIXOIOB
¢dbyHaameHnTa U X oOpamiieHH Ha OCHOBAaHUHM BBISIBJICHUS B POCCBHITHOM 30JI0TE psAJa MHAUKATOPHBIX MPU3HA-
KOB. /laHHOE 30J10TO LIMPOKO PAaCcCIpPOCTPAHEHO B AJUTIOBHAJIBHBIX OTJIOKEHHSX BCeX BOJOTOKOB. OHO mpencTas-
JICHO B OCHOBHOM YEIIyHYaThIMHU, PEXKE TOHKOTUIACTHHYATBIME (popMamu Mekor (pakiuu (—0.1...+0.25 mm)
1 BBICOKOH TPpoOHOCTBIO (900—999 %0) (puc. 2, a—-e). 3070TO MMeeT TOMOTeHHBII Au-Ag coctas. [ 30moTa
XapaKTEePHBI TOIHOCTHIO MEPEKPUCTAILTIN30BAHHBIC BHYTPECHHUE CTPYKTYPHI, CIUIOIIHBIC BEICOKOIPOOHBIE 000-
n09k# 10 20—40 MKM, cIIepl IITACTHYSCKUX Ae(opManuii B BUAEC MHOTOYNCICHHBIX JTUHUH TPAaHCISINN, HHO-
IJ1a IPUBOIAIINE K TTOJTHOMY MJIM YACTUYHOMY MCUYE3HOBEHHIO NEPBUYHON THITIOTEHHON 3€PHUCTON CTPYKTYPHI,
B pE3yIbTaTe 4YEro 30JI0TO MPHOOPETACT CIOMCTOE CTPOEHHUE (CM. pHC. 2, 0—oic). BBIsBICHHBIE BHYTPEHHUE
CTPYKTYPBI POCCBHIITHOTO 30JI0Ta YKA3bIBAIOT HA €r0 JUIMTEIBHOE NPEObIBAHUE B SK30TCHHBIX YCIOBUSAX U CBOM-
CTBEHHBI ISl APEBHETO HEOAHOKPATHO MEPEOTI0KEHHOI0 30J0Ta U3 J0KeMOpuilckux ypoBHEH B 6ojee MoJIo-
nele. B pesynbraTe aHanm3a coctaBa MUKPOMUHEPAJIOB, 3aKIIOYEHHBIX B MATPHILE 30J0THH, OOHAPYKEHBI MU-
KpoHHBIE (1—5 MKM) BKJIIOYCHHS CYIB(QHUIOB, IO 3JIEMEHTHOMY COCTaBYy COOTBETCTBYIOUINE IHPUTY H
apCEHONMUPUTY (CM. pUC. 2, 3, 1). ITH MUKPOBKJIIOUEHHUS PaCIOI0KEHbI HETOCPEACTBEHHO B MaTPULIE 30JI0THH,
B YJAJIEHHOCTH OT KPaeBbIX YacTeH, YTO JaeT OCHOBaHME MPEAINoJaraTb UX CUHI€HETUYHOE 3HJOIeHHOE MpPO-
UCXOX/IeHHEe. B 3070Te oTMeuaeTcst mpeobiaianie MUKPOBKITIOUEHHIH OPOI000pa3yIoMNuX MUHEPAIOB — B
MIPOIICHTHOM COOTHOIICHUH JJOMHHUPYET KBapIl (CM. pHC. 2, K), 3aTeM HOJIEBBIC IMATHl U KapOoHATHL. B memom
YCTQHOBJICHHBIC MHAWKATOPHBIC MPU3HAKH POCCHIITHOTO 30JI0Ta, @ UMEHHO — BBICOKas MpoOHOCTH (950—
999 %o), MUKPOMHMHECPAJIEHBIC BKIIOUEHHS TUPHUTA, APCCHONMMPHTA, KBapla U KapOOHATOB, HATMYHE CTPYKTYP
MEPEKPUCTATITU3AINY, TUHUH IUIacTUYecKuX AeopManuil XapakTepHbl A1l KOPEHHBIX HICTOYHUKOB MaJOCYJIb-
¢buaHOI 30710TOKBApPIIEBOH popmanuu (cM. puc. 2).

Crnenyer OTMETUTh, YTO 110 COBOKYIMHOCTH BBISBIICHHBIX MUHEPAJIOr0-reOXUMHUECKUX MPU3HAKOB 30J10-
TO CONOCTAaBMMO C MHHEPAJOrHYEeCKHMMH OCOOCHHOCTSMH POCCHIITHOTO 30ii0Ta JpeBHHX Iuiatdopm (Cesepo-
AmMepuKkaHcKasi, ABcTpanuiickas, Adpukanckas, Mumuiickas u ap.) [Dunn, 1929; Giusti, 1986; DiLabio et al.,
1988; Minter et al., 1993; Knight et al., 1999], rne oHO Takxe 00pa3yeT MIUPOKUI OPEOJ paccesiHHs BOJIM3H
BBIXOJIOB (DYHJIaMEHTA U CBSI3aHO C OPYACHEHUEM MaJoCyIb(UIHOMN 30I0TOKBAPIICBOH (hopMaIiu JOKeMOpHii-
CKOTO dTama pynoodpa3oBaHMs. AHAIM3 3aKOHOMEPHOCTH pACTpEleNICHHs 30JI0Ta Ha BOCTOKe CHOMpCKOif
TUIAT(GOPMBI TTO3BOJIMIT YCTAHOBHUTH, YTO OHO MMEET IIMPOKOE PACHPOCTpaHEHNE BOIN3Y BEIXOI0B (pyHIAMEHTa
Y Ha €T0 KPaeBhIX YacTIX — Ha CeBepHOU okpanHe baiikano-IIaToMcKoro HaABUTOBOIO MOsica, B 0OpamMIICHUH
Amnabapckoro 1 AIIaHCKOTO IUTOB, BOMM3u OneHekckoro, bunnpo-Y mxunckoro, Skyrckoro nogustuii, CyH-
TapCcKOro CBOJA U Ap. Ha 3THX TeppUTOpHUSIX B paHHEIPOTEPO30HCKUX KBAPI-KApOOHATHBIX JKUIJIAX yCTAaHOBJIE-
HO cozepskaHue 30j0Ta 10 2 /1 [TpymkoB u np., 1975; nyHT u ap., 1976]. Ha ocHOBaHMU MHHEPaOro-reo-
XUMHUYECKOT0 CXOJACTBA 30JI0Ta U BBISBJICHHOM 3aKOHOMEPHOCTH €ro IPOCTPAHCTBEHHOI'O pacHpeesieHus

Tab6ununa 1. MNHaukaTopHble NPU3HAKH POCCHIITHOTO 30J10Ta PYAHBIX opManuii
J0KeMOpHUIicKOro 3Tana pyaoo0opa3oBaHus

XapaKTepUCTHKA POCCHITHOTO 30710Ta
Twr 3010-
TOPYAHBIX T'panynome- Ipo6- Buyrtpenuune
bopmarwii Tpus, Dopma Ho0 CTb, DNeMEHTBI-IPUMECH MHUKPOBKIFOUCHHS CTpYKTYDHI
MM %0
Marnocyib- —-0.1; Yewryitua- | 900—999 Ag <20 %, ITuput, apcenonupur,
¢bunHas 0.1—0.25; | Tas, nna- Cu0.1 % KBapll, kKapOoHat
Au-Q pexe > 0.25 | cruHyaras
Au-Cu- 0.1—0.25; » 950—999 Cuor 0.5—1 % 104 % He 06H.
nopduposas >0.25 Iepexpucranmm-
30BaHHBIC, PEKPHU-
CTaJNIM30BaHHbIE,
Au-Pt 0.1—0.5 » 950—999 Pt 96 r/1 (B en-x mpobax MuHepanbHble (asbl uHmH TehopMa-
630—1130 r/1), Pd 5—570 r/T| rpynmns Pt, cpactanus 1M, BEICOKOTPOG-
(m0 7 %) (Ben-x >1015r/1), | 30mora (Au—95.95 %, HbIE OGOIOUYKH OT
Ni 5—100 r/1, Cu 10 1.5 % Pd—4.12 %, Ag— 20 MKM 1 Goree
(B en-x ciyqasx 1o 27 %), Hg | 1.36 %) u narusst (Pt—
(0.2—0.5 %) 87.79 %, Fe—10.95 %)
Au-FeQ —0.1—0.25 | Yemryitua- | 950—999 Fe — 68 r/T u 6onee I'emaTuT, MarHeTHT,
Tast KOPYHJ

[Ipumeuanue. Dnementol-npumecu Ag, Cu, Hg — Mukposonnossiit anamus (%), Fe, Pt, Pd, Ni, Bi — aromuo0-3MuccH-
OHHBIN CTIeKTpanbHbIi aHanu3 (/7). Otaen gpusnko-xuMuueckux Merono ananuza UTABM CO PAH. Ananutuku C.1O. Kopku-
Ha, E.JI. Happimkuna.
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Puc. 2. UuaukaTopHblie NPU3HAKU POCCHINHOIO 30/10Ta, XapaKTepHble Uil PYJIHbIX HCTOYHHKOB MAaJIo-
cyJab(UIHOM 3010TOKBapLeBoil hopmanum.

a — TPaHyJIOMETPUUYECKHIl cocTaB (MM); 6 — TIPOOHOCTH (%o); 6, ¢ — UellyidaTeie (OPMBI C OTIICUATKAMHU BIABIMBAHHSA MHUHEPAJIOB
BMEIIAMOIIUX MOPOJI; 0—oi¢ — BHYTPEHHHE CTPYKTYPBI POCCHIITHOTO 30JI0Ta: 0 — IJIOTHASI BBICOKOTIPOOHAs 000JI0UKa, ¢ — JINHHUU JIe-
(dhopmanuu, Jic — CTPYKTypa MEePeKpUCTAIIM3ALNE BEICOKOIPOOHOTO 30J10Ta; 3—K — MUKPOBKJIIOUEHHUS] B MAaTPULIE 30J0THH (Au): 3 —
apceronput (Ar), u — mmupurt (Py), x — xBapi (Q).

MIPABOMEPHO MPETOI0KHUTh, YTO KOPEHHBIMU UCTOYHUKAMHU OOIIMPHOTO OPeoJia paccesHus 30J0Ta Ha BOCTOKE
Cubupckoil maardopmbl, Tak ke Kak U Ha APYTUX APEBHUX IUIaTdopMax, SBISIOTCS OpYAECHEHHs MajloCyJiib-
(dbumHON 3070TOKBAPIIEBOH (popManuu. DTO MaeT OCHOBaHUE MPOTHO3HPOBATH Ha BOCTOKe CHOMPCKOM Iniat-
(hopMBbI aHAIOTH KPYITHBIX MeCTOpokaeHui Trma [lopkbronaiin, Kepkienn Jleik u ap.
3o0s10TOMeaHO-IOpupoBas popmanusi. OOHapykeHue B Oacceiine p. bon. Kyonamka (AHabapckuii
IOIAT U ero o0pamiIeHHe) BBICOKOTIPOOHOTO 30J7I0Ta ¢ yCToHunBEIM conepskanueM Cu ot 0.3—0.5 %, a B enu-
HUYHBIX — OT | 710 4 % SIBISIETCSI OTHUM M3 HHANKATOPHBIX MPH3HAKOB 30JI0TOMETHO-TTOP(HHPOBOH (hopMaIium
(puc. 3). IlomyueHHbIe TaHHBIC TOATBEPXKAAIOT paHee BRIABHHYTOE Ipeanonoxkenue A.B. Toncrosa [2002] o
(hopMUpPOBaHNH TAKOTO THIA OPYJCHEHHS B BHIUISIXCKOM 30HE TITyOWHHBIX pa3iioMoB (y4acTok Bopocky,
p. bon. Kyonamka) Ha OCHOBaHHH BBISIBIICHHSI B POCCHIITHOM 30JI0TE MOBBIIIIEHHOTO COlepKanHust Meau 10 4.5 %
u Oonee. [To3nuee A.Il. CmenoBeiM ¢ coaBTopamu [2004] B Buiuisixckoit 30He 0O0HapyKE€HO TOBBIIIEHHOE CO-
Jepxanue Au J0 2.5 r/T B MarMaTMYeCKUX NopoJax IPaHUTOMIHOTO MAacCHBa U BMELIAIONIUX ero MeraMmopgu-
YeCcKHX KOMILIeKcax (IUIaruorueiicax, rpaHUTorHeiicax, KpUCTANTMYECKUX CIaHIax), YTO MOCIYKUII0 UM OCHO-
BaHMEM [POTHO3UPOBATH HA JaHHOH TEPPUTOPUH (OPMHPOBAHUE MECTOPOKICHHHN 30JI0TOMEIHO-IOP(HUPOBOTO
tuna. A.A. KpaBuenko [KpaBueHko u np., 2010] Takxke MporHO3upyeT 3070TOMETHO-IOPPUPOBEII THIT Opyie-
Henust B brunsixckoit n KoTylikaHCKON 30HaX TEKTOHHYECKOTO MENaHXKa, B PACCIAHIIOBAaHHBIX TPAHUTOUIAX U
BMEIIAIONIHMX THeicax ¢ cylb(UIHON MUHEepATU3aIie, TJe YCTaHOBIICHO CoJiep kaHue 30510Ta J1o 2.7 T/T.
3oJ0TOKeNE3NCTO-KBapuMTOBasi opmanusi. Ha ceBepo-3amane ANJaHCKOTO IINUTa B POCCHITHBIX
MPOSIBICHUAX CPETHETO TeUCHUsS p. TOKKO U ee mputoka Topro, HapsAy ¢ 30J0TOM MaJoCyIb(PHUIHOM 30710TO-
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Puc. 3. UnankaTopHblil IPU3HAK, XapaKTePHbIH A5

PYAHBIX HCTOYHHMKOB  30JI0TOMeTHO-IOPHUPOBOIT 4.0 ¢
T °

hopmanumn. i

° 2.0
Huarpamma cozepxanust Mukponpumeck Cu (%) B pocChIIHOM 30110-
te. Konmuectso onpenenenuii — 1748, 3 1.59

© Cu, %

X *

S 1.0 &
KBapIeBol (hopMaliu, BBISIBICHO IpeoliajaHue Hc- 0.5+ R AN
KIIFOYUTEIBHO BBICOKOTIPOOHOTO (950—999 %0) Bechma @ .&
menkoro (—0.1...+0.25 MM) 30710Ta, TPEACTaBICHHOTO 0

500 600 700 800 900 999

YIJIOBAaTBIMM YEIIyHYaTbIMU, TOHKOIJIACTUHYATHIMU H o
Mpo6HoCTb, %o

KOMKOBUJHBIMU (hopMaMy pyJHOTO OOJNMKA C TIOJIHO-
CTbIO MEPEKPUCTAIUIN30BAHHON M PEKPHCTAIIN30BaH-
HOI BHYTpeHHEH CTpyKTypoil (puc. 4, a—=e). CeKTpaJibHbIM aHAJIM30M B HEM YCTAHOBJIEHO YCTOHYMBOE Ha-
maue sneMentoB-nipumeceit Fe (0.0068 %) u Bi (0.0016 %), a mukpo3zorgoBeiM — Cu (>0.1 %). Takxe B
30JI0T€ BBISBICHBI IIOCTOSIHHBIC MHKPOBKIIOUCHHS TeMaTHTa, WIIBMEHATA U KopyHaa (cM. puc. 4, 0). JlanHoe
30JI0TO TI0 THIIOMOP(GHBIM IPH3HAKAM CX0)KE C BHIMMBIM CAMOPOIHBIM 30JI0TOM U3 JKEIIE3UCTHIX KBAPIIHTOB
OOpCcaTMHCKOM CBUTHI apxesl 3amaHol dactu Aurmanckoro mmra [Kaccanapos, Mapunand, 1979], riae kpome
TOHKOJIUCIIEPCHOTO 30JI0Ta OBTIO OOHAPY)KEHO BHIUMOE MENKOe W Oo4eHb Menkoe 305070 (0.04—0.25 mm)
BEChbMa BBICOKOH MpoOHOCTH (~950 %0), MpEeACTABIEHHOE YTIIOBATHIMHU YEUTYHUaTHIMH, IUTACTHHIATHIMH, H30-
METPUYHBIMHI U HETIPAaBWJIBHBIMH (DOPMaMU C HEPOBHOM SMYATOH MOBEPXHOCTHIO. B Kene3ncThIX KBapuuTax
3TO 30JI0TO ACCOLMUPYET C MATHETUTOM U T€MATUTOM, U3 AJIEMEHTOB-TIpHIMecel B HeM IpUcyTcTByIoT Fe, Bi
noBbleHHoe koaudecTBO Cu. Takum 00pa3oM, BEISIBIEHHOE CXOICTBO CAMOPOAHOTO 30J10Ta CBUICTEILCTBYET,
YTO PYAHBIMH MCTOYHHMKAMHM JUIS POCCHIMHBIX MPOSBICHUI cpeaHero teueHus pek Tokko u Topro sSBIsIUCH
JKEeJIe3UCThIe KBAPIUThI apXEHCKOro BO3pacrta, B KOTOPBIX MPOOUPHBIM aHAJIM30M YCTAHOBJIEHO COJEPIKaHUE OT
0.6 1o 1 r/T 30mota (Pomnonos, brnaxkyn, 1965 r.). KpoMe 3T0T0, B pyCcIOBOM aJUTIOBHH 3TUX BOJOTOKOB Ha-
OIIomaeTCs MPUCYTCTBHE TEMATUTA U TaTbKH KBAPIUTOBOTO COCTAaBa, UTO TAKKE YKa3bIBACT HA 30JI0TOXKEIC3U-
CTO-KBApIMTOBEIA THIT HCTOYHHKA. OOHApY)KEHHE B 30JI0T€ CIICTYIONIIX HHANKATOPHBIX IPH3HAKOB — MEJKast
dpakmust —0.1...+0.25 MM, genryifuaTsie,

60 ¢ 0 ] 80- ¢ TOHKOIUIACTUHYATBIE ¥ KOMKOBHJHBIC
&) @ (hopMBI pyITHOTO OOJIMKA, HCKIIOUYUTEIb-

50 59 70 HO BBICOKasi poOHOCTE (>950 %o), HaNU-
% @ 604 Ype IOCTOSHHBIX DJIEMEHTOB-IIpUMeceii

40 @% 5o Fe, Bi u Cu, npucyTcTBHE€ MUKPOBKIIIO-
0.25 MM YeHWH reMaTHTa, WIBMEHUTA U KOPYH/a,

a TaKkKe CTPYKTYpPhI IOJHOW IEPeKpH-
CTAIUTM3AIMN U PEKPUCTALIH3AIHHY, 1aeT
OCHOBAaHHE MPOTHO3UPOBATh HA JAHHOM
IUIOIIAAN OPYACHEHHE 30JI0TOXKEIC3H-
CTO-KBapIUTOBOM Qopmanuu. MecTto-

8

N
T

YacTtoTa BCTpeyaemMocTu, %
- w
T T

YacToTa BcTpevaemocTtu, %

0 POXKIEHUS  30JI0TOXKEIE3UCTO-KBAPIHTO-
2 g w 2 g BOI (popManuu ¢ COAepKaHHEM 30J10Ta
T3 2 2 10 10 r/T mWMPOKO pacHpoCTpaHEeHbl Ha

S s 8 tepputopun HOxHo# SxyTHu (xeneso-
FparynomeTpus MpoBHocTs, % PY/UHbIE MECTOPOXKIeHUs TapbIHHAXCKOE,
0 bImanaxckoe u jp.).
Ne | BkntoyeHne Fe (6] Cymma

1 lematut 77.18 | 24.14 101.32
2 Fematut 77.73 | 22.27 | 100.00

Puc. 4. UnaukaTopHble NPU3HAKHU POC-
CBINTHOTO 30JI0Ta, XapaKTepHbIe IJIsI
KopyHn | 41.43 | 43.01| 17.25 | 101.69 PYAHBIX HCTOYHHKOB 30JI0TOKEJIE3U-
CTO-KBAPUHMTOBOI (popmamum.

Bkntoyenvne| O Al Au Cymma

BkntoyeHne| O Al Si Ti Fe |Cymma
MnbmenuT | 36.23 | 1.83 | 1.90 | 37.01 | 22.26 | 99.23

a — TpaHyJIOMETPHYECKUI COCTaB (MM); 6 — yTIIO-
BaThIC 30JI0THHBI PYIHOTO OOJNKA; 8§ — CTPYKTypa
PEKPUCTAIUTU3ALNH; & — MPOOHOCTD (%0); 0 — MH-
KpOBKJIIOYeHUs B 30110Te (%).
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Pb Fe Sb Pt Sn As Bi Mn Pd Co Ni Cu Zn
0
CnekTp 0] Al Si Ti Cr Pt Au Cymma
1 2585 | 292 | 582 | 3.15 | 11.59 | 10.03| 17.72 77.08
Cnektp (¢} Al Si Ti Cr Fe Pt Au | Cymma
2 18.07 | 257 | 2.81 | 942 | 1.24 | 1.75 |6.89 | 21.23 | 63.98
6
’

CnekTtp Cu Pd Au Cymma
1 4.14 3.08 91.69 98.91
4.46 3.87 91.37 99.70

4.42 4.17 89.74 98.33

‘el 2
Aul(95/95.%), Pd (4.12 %), Ag (1.36 %)
4 A

Pt (87:791%);, Fe|(10.95/%)
a

Puc. 5. HH}]HKaTOpHLIe NPU3HAKHU 30J10Ta, XapaKTEePHbIC IJfl PYAHbBIX HCTOYHUKOB 30/10TONJIATUHOU/I-

HOH (hopManuu.

a — COJIepKaHue AIIEMEHTOB-TIpUMeceil B POCCHITHOM 30510Te JIeHO-BHITIoicKOro Mexaypeubst (aTOMHO-3MHCCHOHHBIN CIIEKTPaIbHBIN
KOJIM4eCTBeHHbIH aHanus, cnexrporpad JCP-8. Ananuruku C.}1O. Kopkuna, E.JI. Hapbimkuna); 6 — BKIIIOYeHHs 3K30THUECKUX (a3 Pt
u Ti B 30710T¢; 6 — MONEPEUHBIH Cpe3 ¥ XUMUYECKHUI COCTaB NALIaUCTOro 3010Ta (%); 2 — AeTallb: CpaCTaHHE MAJUIAJUCTOrO 30JI0Ta H
JKEJIe3UCTOM ITaTHHBL. N — KOJIMYECTBO OOHAPYKECHHIA.
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PynHble HCTOYHUKH 3010 TONJIATHHOMAHOI (popMaluu BIIEpBBIC IPOTHOZUPYIOTCA B 0OpamieHun CyH-
Tapckoro cBoja (bacceitnsl pex Kemnenasii, bysrunckas, Tenkunckast Hypuyyky u 1p.) 1 AHabapckoro mura
(6acceiin p. bon. Kyonamka) Ha ocCHOBaHMHM OOHApY>KEHHUSI B BBICOKOIPOOHOM YELIYyH4aTOM 30JI0T€ YCTOWYH-
BBIX 37eMeHTOB-TipuMeceit Pt, Pd, Ni, a takxke Pt MmunepaipHbIX (a3 u cpactanuii Au-Pt (puc. 5).

B o6pamiiennn CyHTapcKOro cBojia B IPaBOOEPEIKHBIX IPUTOKAX p. BHIIroii o pe3yabpTaTaM CIieKTpaib-
Horo aHanm3a (6osee 100 0OBEKTOB) B BBICOKONPOOHOM YCHIYHYATOM 30JI0TE C MOBBIIICHHBIM COJICPKaHHEM
Cu mo 2 %, ¢ppakmm 0.10—0.25 MM, BEISIBICHO ITOCTOSIHHOE TPHCYTCTBHE MHUKponpuMeceir Pt — 96 1/T (B
eMHUYHBIX 1Tpo6ax jo 1130 r/1), Pd — 5—570 1/t (B enuHmuHBIX pobax >1015 /1) u Ni — 5r/T (B equHMY-
HBIX 1pobax 10 100 /1) (cM. puc. 5, a). [y TaHHOTO 30J10Ta CBOMCTBEHHBI ITEPEKPUCTAIUITN30BAHHBIC BHYTPEH-
HUE CTPYKTYpBI, JTMHUU JIfojiepca U MUPOKOe Pa3BUTHE MEK3ECPHOBBIX BHICOKOTIPOOHBIX MPOXKUIKOB. J{oka3a-
TEJIBCTBOM HAJIMYUsS PYJTHBIX MCTOYHHKOB Au-Pt dopmanmu Ha ucciieyeMol TEppUTOPUH SBISETCS TaKKe
oOHapy)XKeHHe B psAJie 30J0THH BKIFOUYEHUH 9K30THYECKON MUHEpalbHOU (hasbl rpymnmsl Pt (cm. puc. 5, 6). Kpo-
Me TOTr0, B Pe3yJbTaTe CHEKTPaIbHOTO KOJIMYECTBEHHOTO aHaJM3a KPYITHOW 30JO0THHBI (> 2 MM) U3 PyCIOBBIX
otnoxeHwuii p. Yapa (toro-soctok CuOUpCKoit muaTgopmbl) 0OHAPYKEHBI aHATOTUYHbIE 3JIeMEHThI-NipuMecH Pt
(16 /1), Pd (6—52 1/1) 1 Ni (40 r/1) [['mymkoBa, 2009]. COBOKYITHOCTh YCTaHOBJICHHBIX B POCCHIITHOM 30JI0TE
HHJUKATOPHBIX IPH3HAKOB — BBICOKAsi IPOOHOCTB, TIOBBIIICHHOE coaepikanue Cu, MOCTOSHHOE MPUCYTCTBUE dJ1e-
MeHToB-TipuMecel Pt, Pd 1 Ni, a Takke BKIIFOYESHHIA SK30THIECKON MUHEPAITBbHOH (ha3el rpymiisl Pt 1aeT ocHOBaHUe
MPOTHO3UPOBATh B Tperenax CyHTapcKOTO CBOIOBOTO TIOMHSATHS OPYACHEHHS 30JI0TOIUIATHHOUIHON (hopMaItyy,
BEPOSITHO, CBS3aHHBIX C IIMPOKO MPOSIBICHHBIM Oa3WTOBBIM MarMaTH3MOM PaHHETPOTEPO30ICKOTO U Ooiee
MO3IHETO Bo3pacTa (cM. puc. 5). CBA3b 30JI0TOPYIHBIX HCTOYHUKOB C 0A3UTOBBIM MarMaTu3MOM HOATBEPIKIa-
ercs nanabiMu B.JI. Macaiituca (Macaiituc u ap., 1970 r.), KOTOpsIM 00HApYKEHBI 30JI0TOPYIHBIC TPOSIBIIC-
HUSI B TPAMIOBBIX 00PA30BAHUSIX C COJCPKAHUEM 30J10Ta 710 1 T/T, YTO MOCTYKUJIO €My OCHOBAHHEM JJIS TOUC-
Ka 30JI0TOPYIHBIX MECTOPOXKICHHH B TOJSIX pa3BUTHs Oa3uToBoro marmarusma. [lozgnee B.M. MumrHuH
[MurinuH 1 1p., 2002] Ha OCHOBaHUM aHANIK3a re0(hU3UYECKUX UCCIIEAOBAHUM CBS3all EPCIEKTUBBI PYIOHOC-
HOCTHU JOKEMOPHUHCKOro BO3pacTa ¢ LIMPOKO MPOSBICHHBIM 0a3UTOBBIM MarMaTH3MOM.

OpyaeHeHus 30J10TOIJIATHHOUIHON (pOpMallMK Takke MPOrHo3upyrorcs B Oacceiine p. bon. Kyonamka
(Anabapckuil MAUT) MO pe3yabTaTaM MUKPO30HJOBOTO aHAJIN3a B BEICOKOIIPOOHOM IUTACTHHYATOM 30JI0TE MU-
kpomnpumeceit Pd (ot 4 mo 7 %), Cu (7o 4 %), Hg (0.1—0.5 %) (cm. puc. 5, 6) 1 1o pe3ysbTaTtaM CIeKTpabHO-
ro anamm3a — Pt (mo 0.026 %), Ni (mo 0.011 %), a Takke oOHApYKCHUS B 30JI0T€ BKIIOUCHHH >KEIIE3UCTOM
IUTATHHBI (CM. puc. 5, 2). OOHapyKeHHEe HHIUBUIOB MAJLIAJUCTOrO 30J0Ta B CPACTAHUH C )KEIE3UCTOH TIaTH-
HOIA, a TAK)Ke COBMECTHOE HAaX0XKJICHHUE B TSDKENIOH (hpakiuu numxa Au 1 MEHEpalioB Pt rpymnmsl, mpencraBiieH-
HBIX TIOJIMKCEHOM (60 %), poaucroii miatuHoi (25 %), xoHrmmroM (6 %) u mamiaauctoi miatnHou (9 %),
SIBIISIFOTCS] CBUJICTENBCTBOM €IMHOTr0 ucToyHuka 3o0j0ta 1 MIII [['epacumos, Huxudoposa, 2017]. [Iporuosu-
pyeMble OpPYACHCHHUs 30JI0TOILIATMHOUAHON (hopmanuu, BEpOATHO, JOKAIN30BAaHBl B PACCIOCHHBIX HOPHT-
AHOPTO3UTOBBIX TUTyTOHaX KoTyiikaH-MOHXOIMHCKON TEKTOHO(IIOUIUTHON 30HBI AHAOAPCKOTO IWTA, TIE,
no nauubeM J{.A. oxuna [2002], ycranosiensl conepkanust (r/t) Au (1o 0.5), Pd (mo 0.17) u Pt (mo 0.11).

WHIWKATOPHBIE ITPU3HAKH POCCBIITHOTO 30J10TA PYJIHBIX ®OPMAITAN
ME30301CKOI'O 3TATIA PYJIOOBPA3OBAHMSI

BrisiBienue B poccbinHoM 3010Te 11 Tuna Me3030iickoro 3tamna py1000pa3oBaHus XapaKTEPHBIX HHIUKA-
TOPHBIX TPU3HAKOB, CBOMCTBCHHBIX ONPEICIICHHBIM PYAHBIM (POPMAIIHSM, ITO3BOJIHIIO BIIEPBBIC MPOTHO3HPO-
BaTh Ha BocToke CHOMPCKOil m1aThopMbl GOPMUPOBAHUE 30JI0TOPYIHBIX UCTOYHUKOB 30JI0TOCEPEOPSHOM, 30-
JIOTOCYJIb(DHTHO-KBAPIIEBOK U 30JI0TOPEAKOMETAIILHON (hopmaruii (cM. puc. 1, Tadi. 2).

OO0pa3zoBaHre MAJOTIYOHMHHBIX OpYJICHCHHI 30J10TOCEPeOpsiHOI dopMaIluK TPOTHO3UPYETCS B HCTO-
Kax pek Jleno-Bumoiickoro mexaypeuns (peku Kemmnenasii, Hamana, Tonryo, YUeOblaa u 1p.) B 30HE KEMIICH-
JITACKUX JIUCIIOKAIMH HAa OCHOBE OOHAPYKEHHS B POCCHIITHOM 30JI0TE CJICAYIOUINX HHIUKATOPHBIX TpPU3HA-
KOB— IUTACTUHYATasl U KOMKOBHIHAS (popMbl, ppakiust 0.25—2.0 MM, cpensist U Hu3Kast TpooHOCTh (0T 500
10 870 %o0) ¢ moBbIIEHHBIM cojepkanueM Ag (1o 47.7 %) u Hg (10 1.46 %), HUPOKUIA CHEKTpP 3JIEMEHTOB-
npumeceil Pb, Zn, As, Sb, Cu, Te u np., a Takke HAJIMYKUE B 30JI0TE€ MUKPOHHBIX BKIIFOUYEHUI CAMOPOJHOTO Ag
Y BKIIIOYEHUH aayiisipa, CTPOHIIMEBOr0 OapuTa U KanpuuTa (puc. 6, a—-x).

BayTpeHHHE CTPYKTYPBI POCCHIITHOTO 30J10Ta OTJINYAl0TCs B OCHOBHOM MOHO3EPHUCTOCTHIO, BCTPEUAIOT-
csl pa3Ho(a3Hble ¥ MOPUCTbIEe WHAMBU/BI, TUIIMYHBIE /Ul 30JI0Ta OJU3MOBEPXHOCTHBIX HU3KOTEMIEpaTyPHBIX
MecTtopoxkaennit [Hukonaesa u ap., 2003; Hukonaesa, S165okxoBa, 2007]. CiegyeT OTMETHTD, YTO B PYCJIOBOM
AIUTIOBUM 3THX PEK Hapsay C BBICOKMMH cojepxaHusmu 3070Ta (1.5 1/M3) Habmomaercsi MIMPOKOE pac-
MPOCTpaHCHNE HEOKATaHHBIX 3epeH OapuTa, TeMaTuTa, a TAKXKe XaJIIleJOHOBHIHOTO KBapua. /lokazaTenscTBOM
(bopMupoBaHUs OPYACHEHNS 30J0TOCEPEOPSIHON (POPMAIIUH CITy’KaT TaKKe JaHHBIC MTPEAIICCTBEHHUKOB, KOTO-
PBIME B OTJIOKEHHSX PaHHEH I0PHI B Mella 00Hapy>KeHBI KBAPII-KaIbIIUT-0apUTOBEIC JKIJIBI C COAEPKaHHeM Au
1o 1.4 /1. [IpoucxoxaeHue dTUX pyaonposiBIIeHUH psj uccienosareiein (Kupuna, 1966 r.; Kucenes, 1970 1.)
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Tabnauma 2.

NHaukaTopHble NPU3HAKU POCCHIITHOTO 30J10Ta PYAHBIX (hopManmii
Me3030iiCKOro 3Tana pya000pa3oBaHus

Twur1 3010TO- XapaKTepI/ICTPIKa POCCBIITHOTO 30J10Ta
P}’ll;zll’l(nﬁ()p' I'panynome- Dopma Hp060HOCTI>, ONeMeHTbI- MuKpoBKTIOUCHNS BryTtpennue cTpyk-
TpHsl, MM %0 IIPUMECH TypBI
Au-Ag —0.25; IInacrtunuaras, | <500—870 | Ag 1o 47.7 %, CrpoHuueBslit 6apur, Hanuuue nByxdas-
u O6onee 1—2 | TabmuTyaTas, KOM- Hg no 1.46 %, APCEHOIUPHUT, ITUPHUT, HOTO 30J10Ta, MO3I0-
KOBH/IHAs Pb 20—90 r/t, | kBapw, agyisp, KaJdbLUT | BHIHOE CTPOCHUE,
Zn 110—170 r/1, MTOPHUCTOCTD
As 20—70 r/t
(o 1000 r/T),
Sb 12—60 r/1,
Te 40 r/T u mp.
Au-penxo- | —0.25; 0.25— | Ilnactunuaras, | <400—990 Bi 480 r/1, CaMOpOIHBIN BUCMYT, CpenHesepHUCTHIE,
merauibHas | 0.50 u Gonee | TabimuTUaras, KOM- Fe 1000 r/T, MaJIbIOHHT, apCEHO- HESICHO30HAJIbHBIC,
KOBHIHAS, JCH- Cu 1109 r/t MIUPHUT, TEJUTYPUABI SICHO30HAIbLHBIE
JPUTOBHIHAS cepebpa
Ag-S-Q —0.25; 1—2u | Ilnactunuaras, 750—999 Hg o 5 % Iupur, apcenonupur, KpynHoszepHucrtsie,
bonee TalmuTyaras, KoM- KaJIBLIUT, TEJUTYPUIBI, CpeIHE3ePHUCTBIC,
KOBH/IHAs MHHEPAJIbI C PEIKO3e- HESCHO30HAJIbHbIE
MEIbHBIMH JIEMEHTaMU

[Ipumeuanue. Dnementel-npumecu Ag, Cu, Hg — muxpo3onnosslii ananus (%), Pb, Zn, As, Sb, Te, Bi, Fe, Cu —
ATOMHO-OMHCCHOHHBIH CIIeKTpabHbIi aHamn3 (1/1). Otaen pusuko-xumMuyeckux Meto 0B ananuza UITABM CO PAH. Ananurtu-
ku C.IO. Kopkuna, E.JI. Hapeimkuna.

CBSI3QJIN C KHCTIBIM BYJIKAHU3MOM PAaHHEIOPCKOTO M MEJIOBOTO Bo3pacTa. KpoMe yCTaHOBICHHBIX B POCCHITHOM
30JI0T€ MUHEPAIOTO-TCOXUMHUYCCKIX KPUTEPHUEB, XaPAKTEPHBIX I KOPEHHBIX HCTOYHHUKOB 30JI0TOCEPEOPSIHOM
(hopMmaru, BBISBICHBI U T'€0JIOTO-CTPYKTYPHBIC MPEANOCHUIKH, CBUETEILCTBYIONINE O (POPMUPOBAHUY TaKUX
OpYJCHEHHI B 30HE KeMIIeHIAHCKUX nuciaokanuil (Bumoiickuii naneopudt). IToneBsiMu nccnenoBanusMu 00-
Hapy>KEHO, YTO B PYCIIOBBIX OTJIOKEHHIX MaKCUMAaJIbHbIE KOHIIEHTPALMU POCCHIITHOTO 30JI0Ta U TAJIbKH XaJllle-
JIOHOBUJIHOT'O KBaplia MPOCTPAHCTBEHHO COBIMAJAIOT C MOJISIMU Pa3BUTHs BYJIKAHWYECKHX 0Opa3oBaHMU, 3aie-
TafoIINX Ha PAHHEMEIIOBBIX OTIIOKEHHSX. [[aHHbIC BYJIKAHUTHI IIPEICTABICHBI aHIC3UT-TAI[UTAMH, O0IOMKaAMH
CTEKJIa KUCIIOTO COCTaBa U MEM30H, a TaKKe MICAaMMUTOBBIMHU Ty()aMH, CIIEMEHTHPOBAHHBIMH BYJIKAHUICCKUM
crexioM. Ha ocHOBaHMM NPOBEIEHHBIX CHEKTPAIbHBIX U XUMHUYECKUX aHAJIN30B BBIBJICHO, YTO KaK B BYJIKa-
HHUTaX, TaK ¥ B HU3KOCPEIHEIPOOHOM 30JI0T€ OTYCTIMBO IPOCIEKHUBacTCs ycToitunBas Ag-Pb-Zn-Cu reoxu-
MHUYECKas accolyalys, MO3BOJISIIOIAs YCTAaHOBUTH IapareHETHUYECKYIO CBS3b AIMTEPMAIBLHOIO 30JI0TOCEpE-
OpsIHOTO OPYJICHEHHUS C BYJKAHH3MOM, IPOSBJICHHBIM B 30HE KeMIICHASWCKUX Auciokanui [Huxudoposa u
ap., 2007]. Ha ocHOBaHMHM CXOJICTBA MHHEPAJIOTO-TEOXUMHUYECKUX OCOOCHHOCTEH POCCHIITHOTO 30J10Ta U T€O0-
JIOTMYECKOTO PA3BUTHSI JAHHON TEPPUTOPHH (BHYTPHUKOHTHHEHTANBHBIN Bumoiickuii maneopudt) mpaBoMepHO
IPEANOIOKUTE 34eCh (POPMUPOBAHUE 30JI0TOCEPEOpsiHOrO MecTopoxkaeHus Tuna Kpumn Kpuk me3okaitHo301i-
CKOTO BO3pacTa, KOTOpOe TaKKe MPUYypodeHO K 30He CkalbHOro pudTa, rie MUPOKO MPOSBICH BYJIKaHU3M
aHJIE3UT-IALUTOBOIO COCTABA.

KopeHHbIe MCTOYHHKH 30JI0TOCEPEOPSIHOM (hOpMAIIK IIPOTHO3UPYIOTCS TaKXkKe Ha ceBepo-BocToke CH-
oupckoii mardopmel B OacceitHe p. Yka Ha OCHOBE BEISBICHHUS B POCCHIITHOM 30JI0TE MOBBIIICHHOTO COJEp-
xkaaust Ag (mo 60 %), 9acTo MMEIOIIEro HepaBHOMEPHOE 30HAIBHOE paclpeelieHne, i HaInIne MUKpodas
(1—2 MxM) camMopoiHOTO Ag, a TaKKe TIOPUCTOE CTPOEHUE (CM. pHC. 6, 7). BBISBICHHBIC HHIUKATOPHBIC TIPH-
3HaK{ JAal0T OCHOBAHUE INPEIoyiaraTth (GopMHUpoBaHne Ha Buampo-Y HKUHCKOM MOAHSATHH PYAOIPOSBICHUH
MaJIOTTTyOMHHOM 30J10TOCEpeOPSIHON (opMaIny, 9TO MOATBEPKIAACTCS HAXOIKOH B aJUTFOBHAILHBIX OTJIOKEHH-
AX p. YKa MEJIKOH raJIbKi XaJIleAOHOBHIHOTO KBapIa, B KOTOPOH MHUKPO30HAOBBIM aHAJIH30M YCTAHOBJICHBI
Menbyaiiime MuHepanbHbie (hasbl 3070Ta, cepebpa, nupurta u 6apura (cMm. puc. 6, v—in).

3os10TOpenkoMeTaLibHas popmauus. OpyaeHeHUs JaHHOW (hopMally BIEpPBbIE POTHO3ZUPYIOTCS B
Oacceiine cpeanero teuenus p. boi. Kyonamka (BoctouHoe oOpamiienue Anabapckoro mmra) [['epacumos,
Huxudopora, 2017]. UHAUKaTOPHBIMH MPU3HAKAMH POCCHITHOTO 30JI0Ta 30JI0TOPEAKOMETAILIBHOM (hopMauu
SBIISIIOTCS €ro BechMa Iupokas Bapuanust npooHocTH (307—950 %o) u oOHapykeHue B 3010Te MUKPOBKIIIOYE-
HHUI CaMOpPOTHOTO BHCMYTa, MaJIbJIOHNTA, apCCHOIMPHUTA U TEIUTyPUIOB cepedpa (puc. 7, a—e). DTo 30II0TO
MPEAICTaBICHO Pa3HOO0Opa3HbIMK (opMaMy (TTaCTHHYATEHIC, NCHIPUTOBHIHBIC, KOMKOBHIHO-YTJIOBAThIC H
KPIOYKOBATBIE) U XapaKTEPU3YETCsl IMPEUMYLIECTBEHHO CPEIHE3EPHUCTBIM M 30HAIBHBIM BHYTPEHHUM CTpOE-
HUEM (cM. puc. 7, 0, e). OOpa3oBaHue OPYJICHEHUH 30JI0TOPEIKOMETAINTLHON (hOpMAITiH, BEPOSTHO, CBA3aHO C
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0
400 500 600 700 800 900 1000 400 500 600 700 800 900 1000
Mpo6HocTb Au, %o Mpo6HocTb Au, %o

CnekTp Ag Au Cymma
1 32.62 63.86 96.48
2 35.01 62.56 97.57
3 3.44 88.74 92.18
4 23.11 40.56 63.67
5 48.76 25.07 73.83 Cnektp| O Si Ag |Cymma Cnektp| O Si Au |Cymma
6 23.90 63.01 86.91 1 11.66 | 9.74 | 41.01 | 62.40 1 15.67 | 4.20 | 78.40 | 98.27

- 50 MKm e

Cnektp| O Si S Fe [Cymma
1 2528 [ 22.58 | 18.80 | 17.92 | 84.58 Cnexktp| O Si S Ba |Cymma
2 26.48 | 14.12 | 33.74 | 30.18 | 104.52 1 41.76 | 32.63 | 3.00 | 9.25 | 86.65
3 28.65 | 26.06 | 16.49 | 13.60 | 84.81 2 41.41]33.88 | 2.37 [ 8.39 | 86.05

Puc. 6. UnauxaTopHble MPU3HAKH 30JI0Ta, XapaKTepHbIe AJs1 PYIHBIX HCTOYHHKOB 30JI0TOCEPeOPSHOI
dopmannu.

4—3 — MHUKPOMMHEpaJIbHbIEC BKIIOUYCHHUSI B POCCHITHOM 30J0Te: @ — kBapl (Q); 6 — kanbuut (Ca); 6, 2 — Oaput (Ba); 0 — oprokna3
(Ort); e — anbbur (Alb); orc — apcenonupur (Ars); 3 — pytui, ansmaaauH (Rt, Alm); u, Kk — rucrorpaMMsl pacrpe/eseHus pumeceii B
pocceimHOM 30710Te (%): t — Ag, k — Hg; 7 — mopucroe 3070T0 B IOINPOBAHHOM CPE3€ M €0 XUMUYECKUH COCTaB; M—1# — MHHEpaIIb-
Hble (ha3bl, 00HAPYKEHHBIE B XAJILIETOHOBUIHOM KBaple: M — cepedpa, # — 30J10Ta, 0 — IHUPUTA, 1 — OapuTa.
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Puc. 7. UnaukaToOpHbIE NPU3HAKH POCCHINTHOTO 30J10TA, XapaKTePHbIE JJIsI PYAHBIX HCTOYHUKOB 30JI0TO-
peaAKoMeTAIILHOM (hopManH.
a—2 — MUKPOMHHEPAJIbHbIE BKIIIOUEHUs B 30510Te (Au): @ — caMopojHoro BucMyta (Bi), 6 — cpacranus camopojsoro sucmyra (Bi) u

manbonuTa (Mal), 6 — reccura (Hes), 2 — apceHonupura (Ar); 0 — 30JI0THHA JCHIPUTOBUIHOI (HOPMBI; ¢ — 30HAIBHOE BHYTPEHHEE
CTpOEHHE HU3KOMPOOHOT0 30JI0Ta.

IPOSIBICHAEM TeKTOHOMAarMaTHIeCKO! aKTHBU3AINK ME3030HCKOT0 BO3pacTa M MPOCTPAHCTBEHHO MTPHYPOUYCHO
K MOOWITbHOU 30He BocTouHO-AHabapckoro pasziioma.

3ous10TOCYIBpUAHO-KBapueBast dopmanus. OpyAcHEHUS JTaHHOW (opMali TPOTHO3HPYIOTCS Ha
toro-Boctoke Cubupckoi miathopmbl B mpeaenax YpUHCKOTo aHTHKIMHOpUS B Oacceiitne Cpenneit JIensl, B
ycTbsx pek boi. [latom n Kamenka Ha ocHOBaHMM OOHAPY>KEHHSI POCCHITHOTO 30J10Ta TACTUHYATONH M KOMKO-
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Puc. 8. I/IH)II/IKaTopHBIe NMPU3HAKU POCCHIMMHOTO 30/10Ta, XapAaKTEePHbIC IJIl PYJAHbIX HCTOYHUKOB 30J10TAa
30JI0TOCYJIb(UAHO-KBapIeBoil (popmanum.

@ — IpaHyJIOMETPHUUYECKHIi COCTaB; 6 — MPOOHOCTD; 6—0 — MOPQOJIOTHS: 8 — IUTACTHHYATOE Ty0UYaToe, 2 — KOMKOBHIHOE, 0 — CPOCTOK
3oi0ta (Au) ¢ kBapueM (Q); e—3 — BHYTPEHHEE CTPOSHHUE 30JI0Ta: € — I'y0uaroe, s — IPaHyIIsIIus, 3 — HESICHO-30HAIBHOE; U — BKITIO-
yenust nuputa (Py), apcenonupura (Ar) u kBapua (Q) B 30510Te (Au); k — BKiIroueHus kBapua (Q) B 3050te (Au); 7 — 3J1€MEHTHI-IIPUMECH
POCCBIITHOTO 30J10Ta OacceiiHa cpeaHero TedeHus p. AHabap; M — 3aBUCHMOCTh MEXIY conepkanueM Hg u npobHOCThIO 3010Ta: [ —
p- Kypyur-lOpsix, 2 — p. Masr, 3 — p. Moprorop.

BUJHOH (POpPMBI pasMepoM OT MBUIEBUAHOTO 70 > 0.25 MM ¢ mupokoi Bapuanmend mpooHocTH 600—900 %o 1
MOCTOSIHHBIM cofiepskanueM Hg (> 6 %), a Takxe 10 40 % ry04aTeIx XpyIIKUX arperaTtos, COCTOSIIIUX U3 CPOCT-
KOB MeJIKUX dacTuIl 30110Ta (10 0.01 MM) ¢ ruapokcunamu xenesa (puc. 8, a—e). ['yduaTsie pa3sHOBUIHOCTU
UMEIOT HU3KYI0 IPOOHOCTH (664—727 %o) 1 IOCTOSIHHYIO MUKponpuMech Hg (> 2 %). BHyTpeHHUE CTPYKTYpBI
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30JI0Ta MOHO- U KPYIHO3EPHUCTBIE C TOHKUMHU U MIPEPBHIBUCTHIMU BHICOKOMPOOHBIMU 000JI0UKaMH, UHOT /1A Ha-
Oro1atoTCs HesiICHAst 30HANIBHOCTD, MATHUCTAs HEOAHOPOAHOCTD, IIOPUCTOCTh, Pa3HO(a3HOCTb, TPAHYIALHUS U
Jae3uHTerpauus (puc. 8, s, 3). B 3010Te ycTaHOBIEHBI MUKPOBKIIFOUEHHSI KBaplia, KajblMTa, TUPUTA, apCEHO-
MUPUTA, TSJUTYPHIOB, CEICHUIOB H PEIKO3EMEIbHBIX (pocdaTos.

BrrmmenepeurciieHHpIe MHANKATOPHBIE TPU3HAKH XapaKTePHBI IJIST OPYIACHEHHU 30JI0TOCYIB(UIHO-
KBapreBoi (opmarun. [1o BEIIBICHHOMY KOMITICKCY MHHEPAIOTO-TEOXHMUIECKUX 0COOCHHOCTEH POCCHITTHOE
30JI0TO aHAJOTUYHO 30J70Ty KypaHaxCKOTro pyaHO-pPOCCHITHOTO y37a. B CBS3M ¢ 3TUM Ha TaHHOH TEpPUTOPUH
MPOTHO3UpPYETCsT POPMUPOBAHUE 30JI0TOPYAHOTO MecTOpokaAeHUs TrHa Kypanax.

dopmupoBaHUE OPYJICHEHHUS 30JI0TOCYIbQHUIHON (hOpMAIMH TaKKe MPOTHO3UPYETCS U Ha CEBEPO-BOC-
Toke CHOMpCKON mIaTGOopMbl HA OCHOBAHWHU BBISBIICHUSI B POCCHIITHOM 30Ji0Te OacceliHa p. AHabap (Masr,
Moprorop u Kypynr IOpsx) cnenyromux HHIMKaTOPHBIX MPU3HAKOB — TNIACTHHYATHIE M KOMKOBUIHBIE (op-
MBI, CpelIHss U HU3Kast TpoOHOCTh, MIMPOKUiA Habop anementoB-npumeceid (Hg, Fe, Cu, Zn, Pb, Sb, As) u Ha-
JTYre MUKPOBKIIIOUEHUH UPUTa U apceHonupuTa (cM. puc. 8, u—m). O6pazoBaHue PyIONPOSBICHUNA JTaHHO-
ro TUMAa, BEPOSATHO, CBA3AHO C MPOSBICHUEM TEKTOHOMAarMaTH4eCKON akTHBH3AllMU ME3030MCKOro Bo3pacra.
OtH opyneHeHus ¢ conepxkanueM Au 0.6 T/T IPOCTPaHCTBEHHO IPHYPOUCHBI K 30HAM METAaCOMATUTOB, IPOSIB-
JICHHBIX B MAJICO30MCKUX KapOOHATHBIX TOJIIIAX, UMEIOT IIMPOKoe pa3BuTHe B Momono-Ilonurarickoit u AHa-
0apo-DEeKUTCKON CHCTEMaX pa3oMOB, UTO JaeT OCHOBAHUE IPOTHO3UPOBATH (pOpMUpOBaHHE Ha JaHHOI Tep-
PHUTOPHH aHAJIOTOB 30JI0TOPYAHBIX MECTOPOKACHHUH Tnma Kapium.

3AK/IIOYEHUE

Y cTaHOBJIEHHBIE B POCCHIITHOM 30JI0T€ WHAWKATOPHBIC MPU3HAKH, CBOMCTBEHHBIE OIIPEACICHHBIM (op-
MAallMOHHBIM TUIIAM PYAHBIX HCTOYHUKOB, ITO3BOJIAIOT BIICPBLIC IPOTrHO3UPOBATHL HA BOCTOKE CH6HpCKOﬁ iaT-
¢opmbr Mectopoxnaenus tuna Kepxienn Jleiik u ITopkbronaiin (Manocyab(huaHON 30J0TOKBapIeBoi Gopma-
IUM) JOKeMOpuUiicKoro Bo3pacra, a Takxke Tuna Kpumn Kpuk (30motocepedpsnoit) u Kapnun (3omorocynbdun-
HO-KBapIleBOH) ME3030MCcKOro 3tama pyaoodpa3oBaHus, U3BECTHbIX Ha CeBepo-AMepHUKaHCKOW TuaTdopme.
BrlsiBlIeHHBIE KPUTEPUU OTIPEAETICHHUS TUIIOB OPYJIEHEHUS 110 MHAWKATOPHBIM MIPU3HAKAM POCCHIITHOTO 30J10Ta
ABIISAIOTCS OECCIIOPHBIM TOKa3aTeNeM PyA0oTreHe3a U MOTyT HalTH YCIEIIHOe IPUMEHEHUE TPU TPOrHO3UPOBa-
HUH, TIOUCKAX M OIICHKE 30JI0TOPYAHBIX MECTOPOXKICHUH.

Pa6ora Beimonaena B pamkax mmana HUP UTTABM CO PAH, mpoekt Ne 0381-2016-0004.
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