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MecTopoxaeHus: 30JI0TO-MeIHO-MOIH0AeH-opdupoBoii dopmanuu
ITpuamypcKoii 30JI0TOHOCHOI TPOBUHIUM

IIpuBeneno omucanue mecropoxknenuii Vikanckoe u BocrouHoe JIBoiiHoe 30,10T0-MeaHO-MOJMOIEH-
nopduposoii popmamuu [Ipnamypckoii 3010TOHOCHO! MPOBMHIIMH. DTH MECTOPOKIEHHS BXOAAT B COCTAB
nopGUPOBBIX PYAHO-MATMATHYECKUX CHCTEM MO3/THEME3030/CKOT0 BO3PACTA U SIBJISIIOTCS KPYIHBIMH 10 3ana-
caM 30J10Ta ¢ OeIHBIMH 30J10TOCO/EPKAIMMHU pyAamMu. VI3BieueHue 30J10Ta 1eJIeCO000Pa3HO B KOMILIEKCE C
MeJIbi0, MOJIHOIEHOM U cepedpom. Ha BhisiBlIeHHEe MeCTOPOKIEHHIi 30J10TO-MeIHO-MOINO1eH-opdUupoBoi
thopmanuu nepcnekTuBHBl YMiaekaHo-Oromkunckuii 1 CeBepo-CTaHOBO# BYJIKaHO-IUTyTOHMYECKHE TO5I-
ca MeJIOBOrO BO3pacTa.
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Deposits of gold-copper-molybdenum-porphyry formation
Priamurskaya gold-bearing province

Is a description of deposits Icahnskoye and Eastern Double gold-copper-molybdenum-porphyry forma-
tion Priamurskaya gold-bearing province. These deposits are part of the porphyry ore-magmatic systems of
Late Mesozoic age. They are the largest reserves of gold to the poor gold-bearing ores. Gold recovery is
expedient in complex with copper, silver and molybdenum. On the identification of deposits of gold-copper-
molybdenum-porphyry formations promising Umlekan-Ogodzha and North Stanovoy volcano-plutonic belt

of Cretaceous age.
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Beenenne. MecTopoxkaeHUs 30J10TO-MeIHO-MOJIU0-
JeH-TIop(upoBoit (hopMalMy MPUBJIEKAIOT BHUMaHUE
ncciieoBaTeNeil B CBSI3M CO 3HAUMTEIbHBIMU 3araca-
MU TIOITyTHO JOOBIBAEMOTO HapPsIIy C MEAbIO U MOJIUO-
JIEHOM 30J10Ta, XOTSI COIePXKaHUE MOCTIETHEr0 OOBIYHO
HeBeqnko. B Ipuamypckoit mpoBUHIIMM K 3TOM (hop-
MaIlii OTHECEHBI IBa KPYITHBIX MECTOPOKICHUS 30J10-
ta — Ukanckoe (Mkan) u BoctouHoe JIBoiiHOe, a Tak-
XK€ Pl PYLOIPOSBIECHUI.

Mectopoxnaenne Mkanckoe kak sinemeHT boprynu-
KaHCKOTO PYIHOTO TOJISI BXOOWUT B COCTaB YJIYHTMH-
CKOT'0 PYIHO-POCCHITHOTO y3Jia [OHXMHCKOTO pyIHOTO
paitoHa CeBepoOyperMHCKO METANIOTEHUYECKOI 30HbI
ITpuamypckoit npoBuHLMU [4, 7]. OHO MPUYPOUYEHO K
C3 vactu HumKHEypKaHCKOTO BYJKAHWYECKOTO TOJIS
Ha COWIEHEeHUU ero ¢ bopryimkaHCKUM MacCUBOM Tpa-
HUTOUIOB OYPUHAMHCKOIrO KoMmILiekca. B rpaButanu-
OHHOM TIOJIe MECTOPOXICHUE MPUYPOUYECHO K Tpaau-
€HTY KPYITHOTO MaKcuMmyMma (Ha ceBepe), CBSI3aHHOTO
¢ 0a3uTaMu MUKAHCKOIO KOMILIekca. MecTopoxaeHue
n3yvanoch B. M. CyxoBeiM, H. I KopoOymkuHbIM,
H. U. bapakossiM, M. M. Tupdanossim, A. H. Tara-
eBbiM, B. C. Imutpenko [2], }O. B. KomkoBbiMm,
H. B. KoroBeim, I. ®@. OnpkunbiM, B. I XoMuuewm,
A. E. IlepecTopoHUHBIM [6] U Op. KCCIIEIOBATEISIMMU.

Bwmemaromme opyneHeHHEe CTpaTU(UIIMPOBaHHBIC
00pa30BaHUs MPEIACTaBICHBI CYOTOPU30HTAIBHO 3aJIe-
ralolmMy JaldTaMu, aHae3ugaluTaMu, TpaxuaHae-
3UTaMU U aHAC3UTAMM TaJIJAHCKON CBUTHI (puc. 1)
HIDKHero Mena. MIHorma oHM BCTpedaloTcs B IIpOBe-
cax KpoBjiu 0Oosee MOJIOAbIX MHTPY3Wil JTMOO B BUIE
KCEHOJIUTOB B HUX.

WHTpYy3UBHBIC TTOPOIBI TIpUHAMIEKAT K PydOHOC-
HOMY OYPUHIMHCKOMY KOMILIEKCY HWXHEro meja, B
COCTaBe KOTOPOTO OTMEYAIOTCS TPAHOIMOPUT-TIOPPUPHI
BTOpOIt a3kl M KBapleBbIC IHOPUT-TIOPGUPHUTHI,
MOHUOAUOPUT-IOpPUpuUTH mnepBoii da3bl. CeBepo-
3anajHee pyaHOro I1oJisi obHaxeH bopryinukaHckuii
WHTPY3UBHBI MacCHB TOTO Xe KomIriekca. Kpos-
Jisl MaccuBa, MPOPHIBAIOIIETO BYJKAHUTHI TaJAaHCKON
CBUTHI, Tojoro morpyxkaercss Ha HOB. IMoBepxHocTh
e€ HeOomXHOpPOJHasl, C MHOTOUYMCJIEHHBIMU arodusa-
MM, KOTOpble OOHaxalTcsl Ha bopryimkaHCKOM pyi-
HOM TIOJIe, 0Opa3ys LIENMOuYKy Tejd, BBITIHYThIX B CB
IO IIMPOTHOTO HampaBiaeHus. Cpeayt HUX BBIACIISICTCS
Hkanckas unmpysus cyOLIMPOTHOTO MPOCTUPAHUS Pa3-
mepom 300—700x4000 M. K Heil mpuypodyeH pymIHBI
mTokBepK MKaHcKoro mectopoxmeHus. JIakkommTo-
o0pa3Hasi MHTPY3UsI BMECTE C BMeENIAlOLIMMU BYJKa-
HUTaMU o0pa3syeT JuHeliHyo MKaHCKYy0 UHTPY3MBHO-
KyIOJIBHYIO CTPYKTYypy. Ha MecTopoxkmeHMM dYacTo
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Puc. 1. CxemaTuyeckas reojiormdeckasi Kapra u paspe3 Mectopoxnenns Vikanckoe [6]

1 — ajuoBUANIbHBIE OTJIOXEHHUS; 2 — AallKU JTUOPUT-NTOPGUPUTOB aMypO-CTAHOBOTO KOMIUIEKCA MaJIbIX MHTPY3Uil MECTPOro cocra-
Ba; 3—4 — OYpUHIMHCKUI KOMILJIEKC MOHLOHUT-TPAHOAMOPUTOBBIN (3 — BTOpas daza, 4 — nepsas ¢aza); 5 — TajgaHckas CBU-
Ta (JalMThl, aHAE3UAALUTDBI, aHIE3UTbI); 6 — pa3pblBHblE HapylleHUs; 7— /0 — ruaporepMalbHO-METaCOMaTUYECKUE U3MEHEHUS
(7 — denpaumaronuToBble, § — NPONUWIUTOBBIE, 9 — punusnToBble, /0 — APrUJUIM3UTOBLIE); /] — TIPOEKLIUS PYTHOTO LITOKBEP-

Ka Ha TOPU3OHTaIbHYIO (TJIaH) U BePTUKAIbHYIO (pa3pe3) TUIOCKOCTH; /2 — JUHMS pa3pes3a; /3 — CKBaXXUMHBI Ha pa3pese

BCTPEYAIOTCS TTOCTPYAHBIC TAKK IMOPUTOBBIX TTOPGHU-
PUTOB, KBaplIeBbIX AMOPUTOBBIX MOPHOUPUTOB, aHAE-
3UTOB aMypO-CTaHOBOT'O KOMILJIEKCA HIDKHETO MeJa.

OCHOBHBIMHU 3JIEMEHTaAMU CTPYKTYphI boprynukan-
CKOro pyaHoro mojst 1 MKaHCKOro MecTOpoXKAeHUS
SIBIISIIOTCST «IIOP(UPOBBIC» MHTPY3UBHI BTOPOU (has3nl
OYpPMHAMHCKOTO KOMILJIEKCA, K KOTOPBIM TTPUYPOYEHBI
30JI0TO-MeIHO-MOJIUOAeH-TOPGUPOBBIE PYIbI; 30HBI
KaTakjia3a M TPEIIMHOBATOCTU KaK OJIaroIrpusIiTHas
cpena uist Cyab(pUIHO-TIPOKUIKOBON MUHEpaau3a-
LIMM; YYaCTKU COWICHEHUS pa3pbIBHBIX HapylIeHUM
CB 1 MepuaMoHaJIbHOTO HampasieHus [6].

Boprynukanckoe pynHoe mojie BbITsHYyTo B CB
HampaieHUM Ha 12 kM mipu mwmpuHe 1—2 kM. OHO
COBIAZaeT C cepueil cydmapauieIbHBIX Pa3phIBHBIX
HapyILIEHWI TOTO Xe MPOCTUPAHUS, BIOJb KOTOPHIX B
BYJIKAHUTBHI TAJIJAHCKOW CBUTHI BHEIPUJIACh LIEMIOYKA
nop¢dUPOBBIX MHTPY3UI OYPMHIMHCKOTO KOMILIEKCA.
WHTpy3un B T1aHe UMEIOT pa3Hyo KOHOUTYpalumo —
OT CyOM3OMETPUYHBIX OO0 JUHEWHbIX. K HUM mpuy-
pOYEHBI TPU 30JIOTO-MEIHO-MOJUOAEeH-TTIOp(UPOBHIE
pynHbeie 30Hbl — WkaHckas, BoprymukaHckas u
ApOuHcKasl.

Mectopoxnenune Mxanckoe (MkaH) pacronaraet-
cs1 B MUkaHCKOM pyaHO# 30HE, COBIaAaoIen ¢ IMpoT-
HO OPUEHTUPOBAHHOW WHTPY3UEH TPaHOAUOPUT-
nopdupoB OYPMHAMHCKOTO KoMIuieKca. OpHeHTH-
pOBKa U 3ajieTaHue PyTHOTO IITOKBepKa KOH(MOPMHBI
KOHTaKTaM WHTPY3UM, XOTSI OPYyJ€HEHUE TTPOHUKAET U
BO BMEIIIAIOIIME BYJKAHUTHI. PymHoe Teno moBTOpSIeT

METAJJIOTEHHUA

KOHTYpPBI JIAKKOJIUTOOOpa3HOU MKaHCKOI MHTPY3UMU.
Bo BHyTpeHHeli (0ceBoii) YacTu MHTPY3UU HAXOAUTCS
HauboJiee MPOAYKTUBHOE OPYICHEHHUE.

CnabonponyktuBHble boprynukanckas u ApOuH-
cKasl pyoHbIe 30HBI (pyIoOIposiBAeHUs bopryiukaH
u ApOu) pacIojioXeHBl Ioro-3amagHee KKaHcKoOTo
MecTopoxaeHust. OHM Takke TIPUYPOUYEHBI K UHTPY-
3USIM TPaHOIMOPUT-TIOPOUPOB, HO UMEIOT 3HAUUTEIIb-
HO MEHBIINE pa3Mepbl U CYOM30METPUYHYIO B ILIa-
He (popmy.

TuaporepmanbHO-MeTacOMaTUUYECKUE U3MEHEHUS 1
OpyIeHEHME 00pa3yoT CepUI0 MOCIeA0BATEIFHO HAJIO-
JKeHHBIX MUHEPAJTbHBIX TTapareHe31COB, TUITMIHBIX IS
30JI0TO-MEIHO-MOJIUOIEH-TOP(MUPOBBIX MECTOPOXKIIE-
Huii. Hanbosnee mHTEHCUMBHAS TUIPOTEpMalIbHAs TIPO-
paboTka TopoJl XapaKTepHa JUIsl IIEHTPAJbHbBIX YacTeit
PYIHBIX 30H. MeTacoMaThyeckre U3MEHEHUS CBEICHbI
K CJICIYIOIINM IJIABHBIM TUTIAM (OT paHHUX K ITO3THMIM):
GeTbAIITIATOIMTOBOMY C KBapll-(MarHeTHUT)-OMOTHUT-
KJIMIIIATOBOM MUHEPAJIbHON accoldalueit; mporu-
JIMTOBOMY C aTbOMUT-(KapOOHAT)-3IUA0T-(aKTUHOIUT)-
XJIOPUTOBOI accoumaimeii; 6epe3nToBoMy C KBapll-
(x710puUT)-(TypMaiauH)-(TUIpOCEPULINAT ) -CEPULIUTOBOMN
accouMalyeil ¥ aprTyUTM3UTOBOMY C KBapIl-(KaOJIMHUT-
MOHTMOPWIJIOHUT)-TUIPOCTIOANCTON.

Denvounamonumosnle uzmeneHus POSIBJICHBI TIaB-
HBIM 00pa3oM Mo TopoaaM MopGUPOBBIX UHTPY3UI U
3aHUMAIOT LIEHTPaJbHBIC YaCTH METACOMATUIECKHX 30H
(puc. 2). laHHBII TUIT U3BMEHEHUI BbIpakeH B Kau-
LIMATU3alUA ¢ 0oJIee TTO3IHEN MarHeETUT-OMOTUTOBOM
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Puc. 2. CxemaTuyecKuii paspe3 ruIpoTepMaIbHO-METACOMATHYECKNX M3MeHeHuil MecTopokaenus Mkanckoe [6]

[—-3 — denpammnaronautoBbie usMeHenus, K % (I — cnabwoie, 2,8—2,99, 2 — cpenHeii uHTeHcUuBHOCTH, 3,0—3,49,
3 — mHTeHCHBHBIE, 3,5—5,0); 4—5 — KBapI-CEepUIIMTOBBIE M KBaPIl-CEPULIUT-TUIPOCTIOANCThIE M3MeHeHUs (-
3utoBbie), Na% (4 — cnabwie, 1,49—1,0, 5 — cpenHeii MHTEHCUBHOCTH 10 MHTEHCUBHBIX, 0,99—0,1); 6 — nponwiu-
TU3ALMST; 7 — aprujuiM3anmsi; & — KOHTYP PYAHOTO IITOKBEpKa

MUHepanuzauueil. B 3oHax (enbpammnaroiuToB oTMe-
yaeTcs HanboJiee MPOAyKTUBHOE 30JI0TO-MEIHOE OpY-
JIEHeHWe, COIepXXaHue MOJIMOJeHa OOBIYHO HU3KOE
(0,000—0,00n %).

Ilponuaumer XapakTepHBI IS TTepudepur METaco-
MaTUYEeCKMX 30H M OTMEUAIOTCST Ha TJTYOOKUX TOPU30H-
Tax MecTopoxneHus. Yaine Bcero MpoONmUJIUTU3ALUS
pa3BUTa IO BYJIKAHWTAM TaJIAHCKOW CBUTHL. [Ipomu-
JIUTBI MOTYT COJIEpKaTh yOOTOE OpyIeHEHUE.

Hawubosee mmpoko nposiBiaeHbl 6epezumst. B 30Hax
Oepe3uTu3anum JOKaJIU3YIOTCA TPEeUMYIICCTBEH-
HO MOJMOIEH-30JI0TO-MeHble pyabl. ComepkaHUs
MOJIMOIeHA OOBIYHO BbIIIE OTHOCUTEIBHO OPYIECHEHUS
B (enpammaronurax (0,00n—0,0n %). Apeunsuzumor
MOTYT OBITh HAJIOXKEHBI HAa BCE TUITHI METACOMATUTOB.

Iupoko mposiBeHa MPOXUIKOBasT MUHEpaan-
3anus. MHOTOYMCIEHHBIE 30HBI IIPOXIIKOBOIO M
MPOXUIKOBO-CETIATOTO OKBApIIEBAHUSI COIIPSIKeE-
Hbl ¢ denpammaToauTaMyu U Oepe3uTamMu. MoIHO-
CTH KBapleBBIX U CYJbGUIHO-KBAPILEBBIX ITPOKUII-
koB oT 0,n mo 20 mM. KBapi HECKOJbKUX TeHepaluii
C BKPAIUICHUSIMU TOHKO U MEJIKO3EPHUCTBIX CYIb(hu-
JIOB, TIPEUMYIIIECTBEHHO IMUPHUTA, PeXe XaJIbKOIMPUTA
u Monubnenuta. [locTpymaHble TPOXUIKKU TPENCTaB-
JIGHbl KaJIbILIUTOM, TUIICOM, aHTUApUTOM. [Ipoxxuiku
TUIICA ¥ aHTUAPUTA XapaKTepHBI IJISI HIDKHUX TOpHU-
30HTOB MECTOPOKICHUSI.

Hawubonee npoaykTrBHOE OpyeHEHNE JTOKATU3YET-
cs B 30HAX MaKCHMAaJIbHOTO MeTacoMaTo3a M TeJIeCKO-
MUPOBAHUS PA3IMYHBIX TUTIOB U3MEHEHUI C TIpEeuMYy-
IIECTBEHHBIM Pa3BUTHEM (DEJIbAIIIATOIUTOB, Oepe3u-
TOB U CYJIb(UIHO-KBaPIIEBO-IIPOKUIKOBOI MUHEpa-
quzauuun. s MkaHCKOrO MeCTOPOXIEHUST yCTaHaB-
JIMBAETCS Cleaylolasi MeTacoMaTuieckasi 30HaJbHOCTh
OT IEHTPAJIbHBIX 30H K BHEITHUM: (heIbIIIITaTOIM-
Thl — OEpe3UThl —> MPOTWIUTHI. APTUITU3UTH MOTYT

80

MPOSIBJISITBCS BO BCEX METaCOMAaTUYECKUX 30HaX JIMOO
pa3BUBATbCSL BHE CBSI3U C HUMM.

ITo 6opToBOMY comepkaHuto ycioBHoM meau 0,2 %
BBIJICTISIETCS €AMHOE PYAHOE TEJO (IITOKBEPK), BBITSHY-
TOE B IIMPOTHOM HampapjieHuU. B miaHe pazmep Tena
150—600 x 3200 m. [last Hero XxapakTepHbl pPa3nyBbl U
nepeXuMbl. PyTHBIN IITOKBEPK MPUYPOYEH K OOIIMP-
HOMY 0peoJTy (peTbIIITIaTOIMTOB — 0epe3nuToB. B mmomne-
pEYHOM pa3pe3e KOHTYp IMITOKBEPKA UMEET TTUTOBU/I-
HyI0 (hOpMY €O CJIaOBbIM ITOTPYKEHUEM KpaeBbIX YyacTei
B CEBEPHOM M IOXHOM HampaBleHusx. OTMedaloTcs
JIBA y4acTKa yBEJWYEHUs MPOAYKTUBHOCTU OpY/IEHe-
HUSI — 3alagHblii 1 BOCTOYHBIN. OpyleHeHue 3amnaj-
HOTO y4acTKa IIPUYPOUEHO K (PeJIbALLIIAaTOIUTAM, PYIbI
30JI0TO-MEIHBIE WJIN METHO-30JI0Thie. BOCTOUHBIN yua-
CTOK TMPHUYpOYEeH K Oepe3uTaM, 31eCh IpeobJiamaaroT
MOJIMOIEH-30JI0TO-MeIHbIE pPyIbl. BHelrHue rpaHu-
1Bl PYTHOTO HITOKBEPKA 00PaMJISTIOTCST OPEOJIOM BKpa-
IUIEHHOCTU IMPUTA, HE HECYIIMM IT0JIE3HON MUHepa-
JIA3ALMN.

IMomnepeuHast pymHasi 30HaJIBHOCTH KMKaHCKOTO
MECTOPOXICHMS TIPOSIBIIEHAa B TOCTEIIEHHON CMeHe
OT KOHTAKTOB IOP(UPOBOro MHTPY3MBA K €ro LEHTPY
MaKCUMYMOB KOHIIEHTPALUI PYTHBIX KOMITOHEHTOB B
nocaenoBateabHOCTU Mo — (Cu-Mo-Au) — (Cu-Au).
ITo GoproBomy coaepxaHuio yciaoBHoi memu 0.2 %
MOIITHOCTb PyIHBbIX cedeHuit ot 15 no 405 m. Comep-
KaHue meau 1o cedyeHusMm ot 0,15 mo 0,42, monubae-
Ha 0,003—0,02 %, 3omota 0,15—0,6 (1m0 1,2), cepebpa
0,5-2,5 r/T.

3oHa OKMCJIEHUSI MpOsIBIeHa cjaabo, riyouHa eé
4—15, B cpeqaem 10 M. OcHOBHBIE KOMITOHEHTHI Tep-
BUYHBIX PYI — KBapll, ITOJIEBBIE INMAThl U KOMITJIEKC
IJIMHUCTO-CJIIONMCTBIX MUHEpaaoB. Pymbl 3amamHoi
YacTH MECTOPOXICHUS OTIMYAIOTCS OT PYyA BOCTOY-
HOM OOJILIIMM KOJMYECTBOM KaJaWe€BOTO MOJEBOI0
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ImaTta ¥ MEHBIIMM TDIMHUCTO-CIIOAUCTBIX MUHE-
panmoB. Pynmbl manmocynb(humaHBIC, TIABHBIA PYIHBIA
MuHepan — nupuT. [Ipoune cynbduabl (XaabKOIMUPUT,
MOJMONEHUT, OJeKas pyaa, OOpHUT, TaJIEHUT, cae-
pUT) B HE3HAUUTETHHBIX KOJMUYeCTBaX. Penko BcTpe-
YaloTcsl KJayCTaduT, MUPPOTUH, alKUHUT, SMIUIEKTUT
u camoponHass Menb. OCHOBHOM MHWHEpaa-HOCUTEIb
MeI — XaJIbKOITMPUT, B MEHBIICH CTEIeHU OJIeKIIast
pyna, GOpHMT.

BreigeneHust cynbhumoB pa3MepaMyd OT IIEPBBIX
MUKpPOH 110 1 mM. Copepxanust cyib®OUIoB B (eb/-
mmnaTojuTax u 6epesurax 1—3 %. B mponmintax oObIy-
HO IOBBIIIeHHOE copepxaHue nuputa (3—10%).

BoineneHsl aTambl, cTaauu, MOACTAANN Pyroo0dpa-
30BaHMSI M COOTBETCTBYIOIIME UM MUHEpaJIbHbIE acCo-
muammu (puc. 3). PymHbIi aTamm BKIIOYaeT TpU CTaINK:
30JI0TO-MeTHOTIOP(PUPOBYIO, MOIMOAEH-TTOPHOUPOBYIO
U MBILIbSIK-CYypbMa-MOJUMETAIbHYIO. DTan T'eHEeTH-
YeCKM CBSI3aH CO CTaHOBIeHMeM WMKaHCKOIl MHTpY-
3un. EmMy mpeninectBoBaiu (ebAIINaTOIUTOBbIE U
MPOIWJIMTOBBIE UBMEHEHUsI, a TakKxKe 00beMHasl MUpU-
tusauus mnopoxn. Haubosee mpoayKTuBHasE CTaaus,
BO BpeMsI KOTOPOUl MPOUCXOAUIO OTJIOXKEHUE OCHOB-
HOM Macchl 30J10TO-MEIHOTO OPYIEHEHUSI, — 30JI0TO-
meaHonopduponasd. [To3nHee Ha (poHE MHTEHCUBHO-
TO KBapll-CEPUIIMTOBOTO METacOMAaTo3a IMPOUCXOIUIIO
oTJIOXXeHHe MojuoneHuTa. OCHOBHOE 30JI0TO-MEIHOE
OpyIeHEeHHUEe OTJIarajJoch B 30HE (heIbAINIIATOIUTOB,
04YeBUAHO, (UKcUpylOlIeil co0ol TIaBHBIA KaHas
IOCTYIUIEHUS PYIOHOCHBIX PACTBOPOB, a TaKXe CIIy-
Kalei 61aronpusiTHOM Cpeioit IJ1sl JIOKaIM3alu Opy -
JIEHEHUSI.

KomuuectBo 3omora B pyae 0,15-0,8, B cpen-
Hem 0,3 r/T. OHO TIPUCYTCTBYeT B CBOOOIHOM BUJE,
B cyibdumax, Mpoxuiakax KBapla, B cpocTkax. Pasz-
MEpPHI 30JIOTUH TpeuMyliecTBeHHO 1—5 MkM. Conep-
JKaHME 30J10Ta B MOHO(MpaKILUsIX CyabGUaoB OT § 10
100 r/1. PazaMepbl BCTpeYeHHOro B MPOTOJOYKAX CBO-
6omHoro 3ojota 0,05—0,15 MMm. 3epHa ero yrJioueH-
HBIE, JICTICIIKOBUIHbBIE, KOMKOBUIHbBIE. MaKcuMab-
HBII pa3Mep 30J10Ta, OOHAPY>KEHHOIo B aHILIMMAX,
20 MKM, ecTb 3epHa pa3mMepoM <2 MKM, oOpasyloliue
BKJIIOUEHUSI B mupute (puc. 4).

PanvonanbHbIil aHaIM3 TPoOO pydbl Ha 30JI0TO
BBIIIOJIHEH Ha MaTepuajie KpyImHOCThIO 95 % Kiacca —
0,071 mMm. Pynbl xapakTepu3ylOTCsl HEBBICOKOI HOJIeit
cBobonHoro 3osota (10—30%). Hons TUCIIEPCHOIO
30JI0Ta, BKPAIUIEHHOTO B CYJb(MUIbI, TAKXKe HEBEIMKa
(3,6—13,4%). KonnyecTBo HEU3BIEKAEMOIO 30JI0TA B
kBapie 9,5—28,5%. [IpeumMyIieCTBEHHO 30J10TO 00pa-
3yeT CPOCTKU ¢ MuHepaiamu (28—72%), T. e. yaiie
HaxXOOUTCS B M3BJIeKaeMOU (hopMe, UTO ITOATBEpPK-
AT Tmokasarenu nuanupoBaHus (51-71%). Ipoba
3o510Ta 700—850 %o0.

TexHomornueckue WCCIEIOBAHUSI MOKa3aiu, 4TO
U3BJIEYEHUE 30JI0Ta U3 PyA MecTopoxnaenus Hkan
rpaBuTaneii HedOEKTUBHO. YpPOBEeHb M3BJICYECHUS
Huskuii, 7—11%. IpudnHOIi ABJISIETCS TOHKAsl BKpa-
TUIGHHOCTb 30JI0Ta B CyIb®UAbl U MOPOA0OOpa3yIo-
II1e MUHEPAJIb.

OnbIThI 1O JIOTAlMKM OBUIM HaIpaBJAeHbl HA MOIY-
YyeHue TOBApPHOTO MEIHOrO0 KOHIIEHTpaTa C IOMYT-
HBIM M3BJICYCHUEM 30J10Ta, MEIr, MOJUOIeHA U cepe-
Opa. B pesyabrare (otauuu noayyeH KOJJIEKTUBHBIM
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Puc. 4. Mecropoxnenune Vkanckoe.

a — VHTEHCUBHO (heNbAINaTU3MPOBAHHBIN TPAHOAMOPUT-TIOPOUP € TTPOXKMIKOBO-CETYATHIM OKBaplieBaHUEM (COIepXKaHUe MeIn

0,66 %, 3omora 1,0—4 r/T); 6 — BKIIOYEHKE 30JI0TA B MIUPUTE

Mo-Ag-Au-Cu KOHIIEHTpAT, TIPUTOAHbIN IJIS Tepepa-
0OTKM Ha METAJTYPIMYECKMX 3aBOAaX C BBIICICHUEM
MEIHOTO 30JI0TO-CepedpOCOaePKAaIIEero U MOJIMOIEHO-
BOTo KOHLIEHTpaToB. [I1aHupyeMoe n3BaeuyeHue 3010Ta
B KOHLEHTPAT Ipu (PJIOTALMK COCTABIISIET 55—65, Meau
83—88 %. TlpoMBIIIIIEHHO LIEHHBIMM KOMITOHEHTaMU
pya (mo mone ux croumMoctu) sBsOTCs Cu (OCHOB-
HOl) U Au (momyTHbIIT). Mo 1 Ag He WUTpaloT cylie-
CTBEHHOW POJIN.

Cu

lIP 103

Teoxumuueckuit Tun pynm — Cu-Au-(Mo)-(Ag).
IMepBuuHBIE OPEOSBI OOPA3YIOT ITU K€ 3JIEMEHTHI
(puc. 5). BoiaeneHsl ciaenyome reoXuMUIeckKue acco-
LIMALIMK SJIEMEHTOB C OTYETIMBBIMU KOPPEJISIIMOHHbBI-
mu cBsa3simu: Cu-Au-Ag — ry1aBHasi pyIHasi accolma-
1ust; Mo — BropocterneHHast; As-Sb-(Pb-Zn) — tpeTbe-
cTereHHast. Mo oTyiarajicst B CaMOCTOSITETbHYIO CTA/INIO
C TPOCTPAHCTBEHHBIM pa3pbIBOM C TJIABHOU PYIHOU
acconuanueit. OO0OIIEHHBI PaHXUPOBAHHBINA P

Au, As, Sb

005019 02029

J'I ’fﬂ

. 3-0.49

fas-n v

L2029 03049 = (L5 01-0,08 0.0]-005

Mo, %
i e —
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Puc. 5. l'eoxumuueckue paspessl o oaHoMy M3 nmpoduieii Mmecropoxaenns Vikanckoe [6]
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MecTopoxaeHus: MkaH BBINISIAUT CIIeayoluM olOpa-
30M: Au-Cu-Sb-Ag-S-As-Mo-Bi.

HMkaHcKoe MecTopoxXaeHHE 30J10TO-MeIHO-TTIOphU-
pPOBOE, COIEPKUT MOJIMOIEH U cepedpo. DTO TUITMIHAST
nopdupoBasi cucreMa, BKIIOYaloliasi B ce0sl Xapak-
TepHbIE MJIs1 TTOMOOHBIX CUCTEM MPU3HAKU U 3JIEMEH-
THI, — HAIMIKE TOPGUPOBOM MHTPY3UH, ITPOKUIKOBO-
BKpAaIUIEHHBIM XapakTep MUWHEpaln3alliy, TeOXU-
MMYECKHE OCOOECHHOCTU M TWIIBI PYA, 30HAJIBHOCTh
TUIPOTEPMaTbHO-METACOMATUUECKNX WM3MEHEHUIA.
OCHOBHBIE 3JIEMEHTHI MECTOpPOXKIeHUs: boprynmmkan-
CKUI MaccuB, MOJIOTO MOrpyKarolMics B BOCTOUHOM
HaIlpaBJIeHUH; TUHEHHO-KyIToabHas MiKaHcKast CTpyK-
Typa; KpyTOITagalollne TeKTOHWMISCKIE HApYIICHUS U
00yCIOBJICHHAsI UMY HapylIeHHOCTh MacCuBa, MOCIY-
KUBIIAs 0JIaTONPUSITHOM Cpeaoi IJisl pydOOTI0KEHUSI;
30HAJIbHBIC TUAPOTEPMATEHO-METACOMAaTHUECKIE Ope-
0JIbI; COOCTBEHHO PYIHBIN IITOKBEPK C LEHTPAIBbHOM,
o0OoramieHHO MeIbl0 M 30JI0TOM 4acThlo U OOEIHEH-
HOW UMHU KPaeBOM.

Mecrtopoxaenue Bocrounoe JIBoiiHoe pacriosioxe-
HO B YMIJIEKAHCKOM pYyIHO-pocchImHOM y37e CeBe-
pOOYpPEeMHCKOI MeTalJIoreHUUeCKOoil 30HbI, B Oacceil-
He pyd. [IBoitHOM, MpaBoro mpuToka p. YmiekaH [4].
Yyacrox JIBoiiHO# GbUT 0OHapykeH B 1978 . YMiekaH-
ckoil maprueit 3eiickoit 'CHO (Hau. maptuu B.A. Cre-
naHoB). MectopoxaeHue BocTtouHoe JIBoitHOE BBISIB-
JeHo u okoHTypeHo B 2008—2014 rr. padoramu OO0
I'TIK «CaxTtaxan» Ha HanboJyiee U3y4eHHOM BOCTOYHOM
¢nanre yyactka JIBOMHOIL.

BMmermaroniumMu mopomamMuy  CIIyKaT Tejla JUOPHUT-
MOpPUPUTOB OYPUHIMHCKOTO WHTPY3MBHOTO KOM-
TMJIeKca, MPOPbIBAIOLINE aHJIE3UTHI, X JIABOOPEKUUU U

Tybbl TalgaHCKO# cBUTHI (puc. 6). [mporepmaibHO-
MeTacoMaTUYeCcKre W3MEHEHUsI DPa3BUTHI TI0 BYJI-
KaHUTaM W UHTpy3usiM. OHM mpeacTaBieHbl delb-
JIITaTU3alueid, ponwinTu3anueit, oepe3utusauueit
u apruuiuzauueii. Haubosiee MHTEHCUBHO TPOSsIBIIE-
Hbl KBapll-CEPUIIMTOBbIE METaCOMATUThl (OEpEe3UTHI),
WHOTIA C TYypMaJMHOM. 30HBI METaCOMAaTUTOB, BMe-
alole pyaHble Tejla, 3ajJeraloT MOJIOTO U IMpociie-
JKeHbl Ha Tayouny a0 500 m.

MecTtopoxaeHue npeacTaBisieT co0oit U30MeTpUU-
HBII IITOKBEPK AuaMeTpoM okosio 500 M. 3o10ToOHOC-
Hbl KBapll-CEPULIMTOBbIE METACOMATUThI. 30HbI MeTa-
COMAaTo03a MPOCIIEKMBAIOTCS B CYyOITMPOTHOM HaIlpaB-
JICHUU Ha paccTtosiHue 0osiee 3 npu mmpuHe 1,2—2 kM.
IToKBEPKOBOE 30JI0TOE OPYIAEHEHUE NPUYPOUEHO K
HEeOOJIBIINM TeJIaM AUOPUT-TTIOP(GUPUTOB TIepBOit (ha3bl
OYpUHIMHCKOTO KOMILJIEKCa HUXHEro mena. Bcero
BBISIBJIEHO TISITh IMOJIOTOHAKJIOHHBIX PYAHBIX TeJl pa3s-
mepom 300 x 200 u mMomHocThIO oT 10 1o 70 M, 3aie-
raolUX 3TaXHO APYr Haj APYroM. PasMepbl pyaHBIX
TeJ 3aBUCST OT OOPTOBOrO COAEPXKAHUS 30J10Ta.

BemecTBeHHBIN cOCTaB pya IPUMEPHO OTMHAKOB.
DTO MPOMWINTU3UPOBAHHbBIE, HEPABHOMEPHO OKBapIIO-
BaHHbIC U 6€pe3UTU3UPOBAHHBIE TUOPUT-TTIOPDUPUTHI,
aQHIE3UTHl 1 JAlIMAHIAC3UThI WIM KBapIll-CEPUIIUTOBBIC
MEeTacoMaTUTHhI TT0 HUM. Ha 1mopoipl HajlokeHa UHTEH -
CHBHas KBaplieBasl U KBapll-KapOOHATHO-TPOXKUIKOBAsI
MUHepanu3alus. MOIIHOCTb TPOXWUIKOB 2—3 MM,
THE30BbIX CKOIUJIEHUI KBapLa 1 KapooHara a0 1,5 cM.
KommdecTBo BKpaIieHHBIX cyabduaoB oT 1 10 2—5%.
Pasmep 3epen cynbdpugon 0,25—0,5 mM.

TekcTypbl pyl MpeuMyIIeCTBEHHO MACCHUBHBIE 10
OpEeKUYMEeBUAHBIX 32 CUET Pa3BUTUSI MHOTOYMCIECHHBIX

Puc. 6. Mectopoxnenue Bocrounoe JIpoiinoe (/1. JI. Boio-
HOB, A. JI. flmHoB, 2014)

1 — ajumioBMANbHBIC TIECKM, TJIMHA, TpaBuil; 2 — Georop-
cKasl CBUTA, MECKU C TpaBUEM U rajibKoit; 3 — OypuHIMH-
CKUIi KOMIUIEKC — JMOPUT-NMOPGUPUTHI, TPAHOAUOPUT-
nopdupsl; 4 — TaTgAHCKUI BYJKAaHUUYECKUI KOMILIEKC —
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CHUBHBIX INIMHUCTBIX U3MEHEHUI; 6 — 30HBI OKBapLIeBAHNS;
7 — 30HBI Ipo0IeHUs; § — TPOEKIINSI MUHEPATU30BAHHOM
30HBI Ha MOBEPXHOCTh; 9 — pasinombl; /0 — CKBaXXUHBI
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Puc. 7. Mukpodotorpadus nonmposannoro numda. 3010to
(Au) nepBoii renepanuu B 3epre xaapkomuputa (Cp). Xanabko-
NUPUT HAXOAUTCS B cpactaHuu ¢ Gopuutom (Bor) u xanbko-
3uHoM (Cz)

Puc. 8. Mukpodororpadus nommposansoro numdpa. 3o0to
(Au) BTOpOIi reHepamun u xagabKomuput (Cp) B mupure (Pyr)

Cp

e

B EE .
(0,02 s
i N

Puc. 9. Mukpodotorpadus nommposanunoro mumdba. 30010
(Au) TpeTbeii renepanun B 3epHe reccuta (Ge) Ha rpaHuIe 3e-
peH rajsennta (Gn) u cdanepura (Sf), KoTOpblil HAXOAUTCA B
cpactanun ¢ xajabkomupurom (Cp)
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CeTYAThIX IIPOKUIKOB 1 THE3IOBBIX BbLICICHMI KBapIl-
KapboHaTHOTO coctaBa. CTpyKTypa TOHKO3EpHUCTAsI
JI0 CKPBITOKPUCTAJUTMIECKOM, a TakKKe MOopGhHUpOBUII-
Hast. Pyna B OCHOBHOM CJIOXeHa KBapleM, CIIOAUCTO-
TUAPOCTIONVCTEIMU MUHEpaJlaMM, TIJIarMOKJIa3aMu,
XJIOpUTAaMU, OUOTUTOM, KapOOoHaTaMU (KaJbLIUT, A0OJIO-
MUT ¥ aHKepUT) U muputoM. KonmyecTBeHHBII cOCTaB
pya (%): xBapu 39,5, mosieBble IIMATHI 12, CIIOAUCTO-
TUAPOCTIONNUCTbIE MUHEpaJIbl 28, KapOoHaThl 3,5, 6uo-
TAT 4, xoput 9, amduodobl, mipokceHs 0,3.

ITo naHHbIM MUHeparpadU4YecKUX MCCIeI0BaHUM,
TJIABHBIMU PYIHBIMU MMHEDPAJaMU SIBJISIIOTCSI MarHe-
TUT, IUPUT U TeMaTUT. BTopocTerneHHbie MUHEpaIbl —
XaJbKOIMUPUT, MOJUOIEHUT, chalepuT, rajieHUuT, OJie-
KJas pyaa, OOpHUT, XaJIbKO3UH, WIbBMEHUT, MUPPOTUH
1 CaMOPOAHOE 30JI0TO.

30JI0TO caMOpONIHOE, TIPEJCTABICHO TpeMs TeHe-
pauusiMu. 30J0TO paHHel (TepBoit) reHepaluu JoKa-
JIN3YETCSI B KPAaeBbIX YACTIX XaJIbKOIIMPUTOBBIX 3€PEH
WJIN arperatoB KakK B COCTaBe IOPOABI, TaK M KBap-
LHeBbIX Mpoxuikax (puc. 7). Kak mpaBuio, 30J0THH-
KU HMMEIOT POBHBIE KOHTYPbI, OKPYIJIbIE WIM DJLIMII-
coBumHbie (opMbl. Pasmepsr 3epeH ot 0,3 x 0,3 mo
19,5 x 22,3 mxm. ITpo6a 3omota 750—850 %o.

Ko BTOpoii reHepaum OTHECEHBI 3¢pHa CaMOPO/I-
HOTO 30JI0Ta, JIOKAJIU3YIOIINECS BHYTPU ITHMPUTOBBIX
MeTa3epeH WIK B MaTHETUTE U 3aMeIaloIIeM ero remMa-
tute (puc. 8). CpemgHue pa3Mephl 3epeH 30JI0Ta JTaH-
HOI reHepauuu 16,7 MM (13 59 3epeH).

TpeTbs1 reHepalysi caMOpoAHOro 3o0y0Ta (puc. 9)
[0 COCTaBy IPUHAMIEKUT K DJIEKTPYMy WIH KIOCTe-
JINTY ¥ CBsI3aHa C TeJITypuAaMu cepedpa (TecCUToM) U
TaJICHUTOM, pacIiojlaraeTcs B IMO3IHUX KapOOHATHBIX
npoxuiikax. @opMa BblIeIEHUI CAMOPOIHOIO 30J10Ta
JAHHOI TeHepaly HellpaBWJIbHASI, YACTO MPOKMIKO-
BuaHas. Pa3zmepsl 3on0tuHOK Menkue, ot 0,5 x 0,7 1o
1,6 x 5,3 MKM.

XUMUYECKUI COCTAaB YCPEOHEHHOI TPOOBI PYIBI
MectopoxneHust (mac. %): SiO, 76,3, Al,0;9,5, TiO,
0,68, CaO 3,3, MnO 0,092, K,0 2,8, P,O; 0,013, Fe,,
g,O, Feggen 3,07, Fegg 0,93, Sy 1,02, S <0,2,

OKHCJIT

cybh 502
Ilo pe3ynbrataM KOppeIsILIMOHHOTO aHa/lIu3a ycTa-

HOBJIEHBI TPU acCOLMAMU XMMUWUYECKUX 3JIEMEHTOB:
Au-Cu-Mo — rnaBHas pynHas; Pb-Zn-Ag-Sb (As, S,
Mn, Bi) — cepedpo-nomnmeTamudeckas n Co-Ni-Fe-
Cr-V-Ti (Ba-Sr-P) — npenMyImecTBeHHO cruaepodib-
Hast. [IpoOMpPHBIM aHAJIM30M YCTAaHOBJIEHO, YTO COAEP-
xaHue Au B cynbbuaHol dhpakimu KosedeTcst B Ipe-
nenax 13—15 r/T. Cootnomenne Cu/Mo 7,5:1, Cu/Au
9:1, Mo/Au 1,2:1.

CpenHee coiepkaHue Au JJId MojcyeTa 3aracoB
kat. C, o 6opry 3ojota 0,5 /T cocrasusier 0,83, Ag
0,63 r/1, Cu 0,06 %, Mo 0,0086 %. BHyTpu pymaHbIX Te
OTMEUAIOTCSI MAJIOMOIIHBIE CEYEHUSI C COAEPXKAHUEM
Au 6onee 1 no 10 r/T. Pacripenenenre Au OTHOCHUTEb-
HO paBHOMepHoOe. M3 1IBeTHBIX METaJJIOB B pyaax Io
macce (0,071%) npeo6namaer Cu. Jomas Mo coctas-
aser 0,009, Zn 0,012%. Pb, As u Sb mpakrtuuyecku
otcyTcTBYIOT. OcHOBHast Macca Fe (77 %) nHaxomurtcs
B OKCUIHOI (opme.

3anacsl 30710Ta 110 KaT. C, cocransitiot 20 1. [To coBo-
KYITHBIM 3aIlacaM M pecypcaM 30JI0TOTO 3KBHBaJIeHTa
MeCTOpOXIeHue oTHeceHOo K KpymHbiM (1. JI. Brio-
HOB U 1p., 2014; J1. JI. BetoHos, A. JI. SlimHos, 2015).

3akioueHne. MecTOPOXICHUSI 30JI0TO-MEIHO-
MOJINOEH-TTOP(PUPOBOI (popMaLIMK KPYITHEIE 110 3ara-
caM M TIPOTHO3HBIM pecypcam 30JI0Ta ¢ OeTHBIMU 30710~
TocoaepxKauMu pyaraMu. O6ecrneyeHHOCTh 3armacamMu
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MeJIM, 30J10Ta, MOIMOAeHa 1 cepedbpa He MeHee 20 JeT.
OKCIutyaTtaluus 30J10T0-MeIHO-MOJUOIEH-TTOPGHUPOBBIX
pyd MoTpedyeT MPUBJICYCHUS HOBEHUIIUX, B TOM YKC-
JIe 1 HAaHOTEXHOJIOTUi. M3BIedeHWe 30J0Ta M3 PYI
paccMaTpUBaeMbIX MECTOPOXKIEHUI 11eecoo0pa3Ho
JIUIIb B KOMIUIEKCE C M3BJICUYEHUEM MeIu, MOoJubIe-
Ha U cepebpa. Dkcruryatanusi ToppUPOBBIX MECTO-
POXIEHUI C 30JI0TOM JACT HOBBI MOIIHBIA TOJYOK
DPa3BUTUIO TOPHOPYIAHOI TMpombilieHHocTH Ilpu-
aMmypbs. 30JI0TO-METHO-MOJMOIEH-TTOP(UPOBBIE U
30JI0TO-TIOP(UPOBBIE MOTUOIEHCOAEPKAIIUE MECTO-
pPOXAEHUs BXOAST B COCTaB MOPGOUPOBBIX PYIHO-
MarmaTudeckux cucreMm [1,3,5,8] mo3gHeme3030iicKo-
ro Bospacta [6,9]. [TosTOMy Ha BBISIBIEHHE MECTO-
POXIEHUII 3TOT0 TUIA B TEPBYIO Oouepedb Iepcrex-
TUBHBI YMiekaHo-OromkuHckuit 1 CeBepo-CTaHOBOIM
BYJIKAHO-TIJTYTOHUYECKHUE TI0sica MEJIOBOTO BO3pacTa.
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