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Teonorua, meranmorenus, remesme m momckm PYAHBIX MECTOPOMKIEHMIA Ha
MI'K-31. MadhopmaunoHHo-aHa TMTIY e CRITIiA 0630p / Ped. A.J1.Kpusyos. Cocmasu-
meau: B.V.Beneeoavcxuii, B.U .Bazanos, B.JM.Kounes-II epeyxos, A.A.Kpemeneyxuil,
A.M.Kpueyos, M.A.Ky6anyes, B.C.Kydpun, B.B.Kyaneyos, U.E.Maxcumyx,
HM.®.Muzaues, A.B.ITasrosckuil, I.B.Pyuxun, B.J.Yeao08, E.Y.duramos, C.B.Hepxa-
cos, M.B.Ilymurun, A.H.Ilendpueun, B.H Iemouxun. — M.: Teoundopmapk,
2001. 299 c.

VIznoxeHo comepsxanmne 0CHOBHEIX Aoraapoe Ha X XXI ceccun MexayHaapoasOro
TE0JIOTMIECKOro KOHrpecca, JaHa OLeHKa U MPOBEAeH aHAJM3 IePemOBbIX paspabo-
TOK M JIOCTHKEHMI B 00JIaCTH reoJIOri, MEeTaIJIOTeHUM, TEHEe3MCA U TIOMCKOB MECTO
POMIEHMIT BeAYINX [TOT@3HBIX MCKONAEMbIX MCXOAA U3 npobaem rnobaasHOro mMu-
HEPaJILHO-CEIDEEBOro ofecneyeHus u HeobXxoAMMOCTH BbIOOpa IIPUMOPMTETHLIX Ha-
TPaBJEHMII OTeYeCTBEHHEIX MCCaeRoBanmit. [IpMMEHUTETHHO K OCHOBHbBIM I10JIe3HBIM
MICKOIIAeMBIM BLIZIEJIEHE! Hanbosee mepeneKTuBHbIe 3apyGeskHbie paspaboTku B co-
IIOCTABJIEHUH C OTEYEeCTBEHHBIMA

Ob6zop opuenTHMpoBaH Ha IIMPOKUIA KPYT 3aMHTEPeCOBaHHBIX qUTaTeJNen, Kam-
ABIA M3 KOTOPBIX MOYKET ONEeHUTE COCTOSHME I YPOBeHb 3apy0berkHEIX U OTevyecTBeH-
HbIX Pa3paboTOK, KOHKYPEHTOCHOCOGHOCTL OTeYecTBEHHOI Hay4YHO-TeXHUYECKOI
NPOAYKIIM ¥ Onpefie Tk Hauboliee NPMOPUTETHBIE HATIPABJICHNsA COOTBETCTBYIO-
VX uccre[oBaumii Ha NePCIeKTUBY.

YK 553.43’536.001.57

AM.Kpusyos, B.C.38e3dos, U .D.Muzayes, O.B.Mununa. Menaonopduporsie
mecropoxkgenns. Cepua: Mopean mMecToposkmenuii OaaropoaHbBIX M NBETHHIX Me-
Tasios / Ilox pex. AVL.Kpusrosa. M.: IOHUT'PH, 2001. 89 n.

Ommcaner Mopesn Me/IHOIOP(PUPOBBIX MECTOPOKAECHU — IIPOTHO3HO-TIOMCKO-
Bbl€, I'e0JIOro-MpOMLIIIJIEHHBIE (CTATUCTUYECKNE), napaMeTpudeckue, MophOMeTpH-
"eCKMe I IPaieHTHO-BEeKTOPHEIE, OCHOBAHHLIE Ha crucTemMaTM3any obIIMPHON H-
thopMarmu 110 OTeYeCTEBEHHBIM 1 3apy0exubM 06BeKxTam. PaceMoTpens: 3aKOHOMeEp-
HOCTYM pa3MelleHMA MeJHOIOP(PUPOBLIX MECTOPOMIAEHUI, MX THUOMIALMA U
IPOCTPAHCTBEHHO-BPEMEHHLIE CBASU C MECTOPOXKIEHUAMI, BXOOAIIMMY B €QUHLIE
PyAHO-MarMaTtiieckue cucremsl Ilpoanamismposana MCTOPUA CO3OAaHUS TeoJio-
FO-TEHETMIECKUX MOJMeNIell MeAHONOPPUPOBEIX PYAHO-MArMaTHYECKIX cucrem,
IIPMpOJa U yCiaoBus (POPMUPOBAHMA PYAOHOCHBIX INTOKBEPKOB M PYAHO-METacoMa-
TUYECKOM 30HAJBLHOCTH, (PUIUKO-XUMUYECKHE M TepMOAMHAMIYECKUE MapaMeTphbI
PyZnoobpazosarns. PazpaboTaHbl KOMMYECTBEHHLIE MOZeJI I'MIPOTepPMabHbLIX KOH-
BEKTVMBHO-PEIVKIMHTOBBIX Py006pasyommux cncrem, basupyromuecs Ha rpagues-
THO-BEKTOPHOM aHAJM3e MX FE€OMEeTPUH U CTPYKTYPBI, 'MAPOJMHAMIYECKNX XapaK-
TEPUCTUKAX U pacieTax TEIUIOMACCONEPEHOCa C IPYMEHEeHeM KOMIIBIOTEPHOrO MO-
NeJIMPOBAHUSA,

st MpPOKOro Kpyra coenuaseToB B 06sacTi MEeTaJJIOre€HUM, re0JIOTUM, TTPo-
THO3A M IIOVICKOB PYAHBIX MECTOPOMIEHMIA, a TaKxe nperoiaBaTesell u CTYAeHTOB
BBICIIMX y4eOHBIX 3aBeeHMIT TeoNOrIMecKoro u FOPHO-T€0JIOTMYeCKOro npodmis.
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KPYMHbIE MECTOPOXIOEHUSA 30JI0OTA KA3AXCTAHA:
METACOMATUYECKAS, MMHEPAJIbHASYI U TEOXUMUWYECKAS

30OHAJNIBHOCTH

M.C.Padaunosuy, 0.A.®enopenko, M.M.Craposa
(Hay4yHo-uccnepoearensCKkuii MUHCTUTYT NpUpoaHbIX pecypcos IOITEO,

Kasaxcran)

IIposedennt 0606UpeHUE U CPABHUMENLHDIT AHAAUS PAIHOPOOHBLT MAMEPUAI0E TO Beuje-
CTMEEHHOMY COCTABY U MUHEPAA020-2e0TUMUYECKOY 30HaAbHOocTMU AxBakalickozo, Bacu-
ABKOBCKO020 U BaxsipiuKckozo KpynHuix mecmopoxcdenuti sonoma (KM3). Cocmasnenst
eenepanusoeanusie modeau KM3, orsamuisaroujue ponmarshyio, npudpoRmarbuyo,
NPOMENCYMOUHYI0 U MbLI0EYI0 30ubL. [Todueprusaemces, umo paszwomunnuvie KM3 Ka-
30XCMana — IMO 8bICOKOOPLAHUI0EAHHBIE NPUPOOHDBIE cucmemdl, 00.aadawue Heco-

MHEHHBLMU NPUIHAKAMU NoJ06UA,

HanexxHoCTs M KOHKYPEHTOCNOCOGHOCTh 30-
JotonobeIBaromielt orpacayn Kazaxcraxa onpepe-
JAKT KPYIIHbIE MECTOPOMXKASHHA 30J10Ta, IOApas3-
NeNAI0Iecs Ha TPHM IeoJOoro-npoMbILIIeHHBIX
Tuna: akbakalickuii 3010T0-cyabduIHO-KBapLe-
BBl KMJIbHBIA B MHTPY3MBHBIX M TepPpPUIreHHBIX
obpasoBaumax (Axbaxrait, fHonsimbeT, Bectiobe);
BaCHJIBKOBCKMIT 30JI0TO-CY (M MIHO-KBA PLIEBbIA
LITOKBEPKOBEIA B MHTPY3MBHEIX oponax (Bacu-
JBKOBCKOE); OaKBIDYMKCKMI 30J0TO-cyJbdnj-
HbIIl NPOYKMIKOBO-BKPAllJIEeHHBI B YIJIeponco-
Jepialnx TeppUreEHbIX M TeppPUreHHo-Kapbo-
HaTHBIX Tonmax (Bakerpumk, Cysmaibekoe).

B macroamem ofizope Ha npumepe 3TaJIOH-
HBIX MecTopoMcnenuii Axbaxali, Bacuabkosckoe
u BaxpIpumk npuBesens! Hanbojiee BbIPas3UTeb-
Hble 4epThl BellecTBeHHoro cocraBa KM3, oxa-
PaKTEPM30BaHLI crienuduKa 1 oOLHOCTE MX Me-
TACOMATHUHYECKOH, MMHEpPaNbHOW M reoXuMmude-
ckoif 3cHaJbHOCTel. PaccMorpeHHble B craThe
monenn KM3 noppasnenessl Ha YeThIPe MHIMKA -
TOPHBIE 30HBL (PPOHTANBHYH A (HAAPYIHYIO),
npudporTansEyo B (BepxXHepyAHYO), IpoMe-
AayTounywo B (cpemHepynuyo) u Teinoeyio I
(mnoxHepynHYIO M noApyAHylo). IlepeuncienHbie
30HHEI 10 00'BEMY M COREepKaHuio BIM3KKM TTOHS-
Tio dhana pynoobpasosanus [15]. 3oHa A oTse-
gaeT anukanbHol dhanyu KM3, zsoue B u B (cym-
MapHO) — CTBOJIOBOM, 30Ha I' — xopreroi. Moge-
nuposanne KM3 npoBoamiiocs B UENAX CoOBEp-
LIEHCTBOBAHMA METOAMKM MX HETAJLHOIO IMIPO-
rHO3a, MOUCKOB M OLEHKH.

MecTopoxaenne Axbaxai JIOKANM30BAHO B
HKanaup-Hafimauckoi MeTanIoreEMyeckoit sone
Hly-Mnawmitckoro cknapuaToro nosica. Bmemator
pyAbl TEePPUreHHBIE M YTJIEPOLMUCTO-TEPPUrEH-
Hble II0OPOJikl BEDXHEr0 OPJIOBMKA (IOyJIaHKApUH-
CKaf M aHJAEPKEHCKAHA CBUTHI) M CAMOCTOATEb-
Hble crnoxHOAMGMQEepeHIMPOBAHHEIE JeBOHCKHUE
MaJiple MHTpysuu rabbpo-maMopuT-gMopuT-rpa-
HOAmopnToBoro pAfga. Mopdosoriuyeckue THIIBI
pyn — 30JOTOHOCHBIE KBAPIEBLIE YKHUJIIbI M 30HLI
BKPAILJIEHHON CyJIb(hIAHON MMHEPAIM3ALMN.

Memacomamums. u MmemacomamuiecKas
sonaavrHocms. MeTacomaTugeckne M3MeHEeHUS
[IPOABJIEHb] KOHTPAcTHO U IHcdepeHIIMpoOBaHHO
(8, 9]. K mx Begymmm THIIAM OTHOCATCA Gepesu-
TU3AIMA ¥ TPOIMINTU3ALMA, [IOAYMHEHHOE 3Ha-
YEeHME MMEIOT aNbOUTHIaLMA, TYPMaJIMHEMBAIINA,
agynApusanmM#d, apruaamns3anma (puc. 1).

Cunpyznnele Gepe3uThl COZRAKT OTOPOYKM Ha
KOHTAKTe C KBaPUEBBIMH MHIAMHM WM CAMOCTOA-
rencHble (06e3 ksapua) cynbtupcomepscamye
30HbI, BBINOJHAIOMME TPEIIMHELL OTPHIBA M CKOJIA
B MHTPY3MBHBLIX M TEPPHUIeHHBIX 00pas3oBaHMAX.
MeracomaTiyeckas KOJOHKA GEpe3uTOR COCTOUT
M3 BHEILIHEeH, IPOMEeXyTOYHOM ¥ BHYTPEeHHe ! 30H.
Bo Bremmneit 30He npoABNeHb! cepuuuT, Kap6o-
HAT, XJOPUT, B IIPOMEKYTOYHOH — CEepPULIUTHUIA-
uma 1 kapboHaTHM3aUMA YCUIMBAIOTCH, TOABJIA-
IOTCA KBapl, MYCKOBMT, cyibcpmuaei Fe m As.
BuyTpennsasa soHa cnosxena cobctenHo Gepesu-
TOM — KBapI[-MYCKOBMUT-CEPUIIMTOBLIM arpera-
TOM ¢ uacToit (7o 10—15%) BKpaIUIeHHOCTbIO 30-
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Puc. 1. Feonormweckuit paspes (I) u mogenn meracomarugeckoii (II), munepanenoii (II1) u reoxumugeckoii
(IV) somambHOCTEl KPYNHOro MecTopoxAeHuA 300Ta Axbaxaii, no [9]:

1 — aHzesuro-necYaHMKOBas (DOPMALYA PAaHHEro — CPEJHEr0 NEBOHA; TEePPUTreHHbIE (DOPMAIMM TO3JHETO
OPAOBHKAI 2 — YTNEDOJCONEPIKAINAA ANEBPOJMT-IECYAHUKOBAH, 3 — KOHIJIOMEDPAT-NEeCYaHWKOBAd, 4 —
HBEBOHCKME MaJIbIe MHTPYSUH AMOPUT-TPAHOIMOPHUTOR; 5 — 30JI0TOHOCHBIE KBAPLIEBIE KU 6 — PeruoHaisHuIe
OPONMIMTEL, 7 — JIOKAJbHbIE IPOMMINTEL, § — GepesuTE; JIOKAIbHbIE MSMEHEHHMA B Haf- M BePXHEPYAHON 30HAX:
9 — apynapusaums, 10 — raomauTrsaus; 11 — uraukaTopesie nameseHns 308 Bu I (@ — ansbuTHsamis, 6 —
TypManuuusamuaA), 12 — ponoMuT-GapMT-KBapUeBble MBI C MapKA3MTOM, AHTMMOHMTOM, GepThepuToM,
KHHOBaPLIO; 13 — 30JI0TOHOCHBI KBaPII (@ ~— cpeqHe-HU3KO0TeMIIEDATY PHBI, 6 — BBICOKOTeMIIepaTypHsii); 14 —
TO3HAH MUILHAH ¥ HKMIbHO-TIIPOIIIKOBAS IPONYKTHBHAA MMHEPAJIBHAN acconManms (@ — 30J0T0-KBapIl-Cy-
JAbHOCOTBHO-TIONMME TAJLTMYECKa s, § — 30J0TO-KBAPI-NOAMMETAIINECKAR); 15 — reoXMMUYecKie acCommMaim

(parnmne: a — yOoras peakoMeTanbHas, 0 — (eMUYECKaH, & — 3OJOTONPONYKTHRHAA, NO3AHME & —
B0JIOTONPOAYKTHBHAA NOJMMETANIIECKad, 0 — 30JI0TONPOYKTMBEAA CYJibPOCOJIBHAS; € — 3aKIOYUTENBHAR);
GopMBI HaXOKOEHMS 2JeMeHTOB: Au I — TOHKOAMCIIEPCHOE 30/0TO B NMpHUTE ¥ apceHommpure, Au II —

cBODOAHOE B0JI0TO B ACCOIMALMM € KBapLeM, IOJIMMETAIMIeCKHMY CynshuaaMu u cyabsdgoconamy, Au IIT —
NIEPEOTI0HKEHHOR TOHKOE 30JI0TO B COCTABE 3aKMOTUTENbHOI acconmarpmm, Cu I — xanskonupur, Pb I — ramenur,
Hg I — msanur, Sb I — rerpasaput, cynsgocoms, Cu I u Pb II — eyandocomn Cu u Pb, Hg IT — KMHOBapPhb,
Sb II — auTumonnt; 16 — so0mbI (A — dpoHTamsbHast, B — npucdportansran, B — mpomesyrounan, I —
TBLIOBAA)

JIOTOHOCHLIX MMPHUTa 1 apceronuputa. B orpens-
HBEIX MHTeppalax B OepesuTax oTMedalOTCH
ansbnt u Typmanus. Opeosn GepesuTusanmm cum-
METPMYEH OTHOCHTEILHO OCEBOM JIMHWM MEeTaco-

G0t caMble ApeBHHME 3€JICHOKAMEHHBIE M3MEeHe-
HMA (XJIOPHUT, BOMJOT, KBapll, KaJIbIUT, IUPUT),
AcCOIMMUPYIONIMe C IOBBIIEHHBIM (hoHoM demu-
yeckux xomnoHeHToB (Cu, Ni, Co, Cr). B zonax

MaTHYEeCKOl KOJOHKY. BepesuTsl cTBONOBOI ha-
LM MMEIOT MAKCHMAJIBHYIO IOMPYMHY ¥ MOJIHOBI-
pa’KeHHYI0 30HAJLHOCTb. B anmkxansHoi (A) m
kopHeBoit (I') danmax ofbvemsl Gepesurnzanum
COKPAIIEHbl TPM OTCYTCTBMM (BBHIKJIMHMBAHWM)
BHyTpeHHel soHBL B 30Hax B u I' B Bepeaurax
OTMEYaeTCA MOBLIIIeHHAA POJb AHKEPUTA, CHjie-
puTa, TYpMalIuHA ¥ aasbura.

IlponunnTel NMOAPasAeNnATCA HA peruoHa-
JbHEIE M JOKanbHbIe. [IepBble NIpencTaBIAIT CO-

A—PB pernosasbHBIE IPONMJINTBL YAAJNEHEl OT
PYZAHBIX TeJI Ha AECATKY METPOB M CIATAl0T epy-
thepuitHy0 4aCTb METACOMATHHECKOI KOJNOHKHY. B
30He I' IPOMMAMTEI M 30I0TOHOCHBIE KBapIEBLIe
MMJIIBI HEepeaKo cOJIUMKEeHbI.

JloxkanpHBIE TPONMMIAMTEI OPOABNEHH! B HAl-
PyAHO} 3cHe A. JlA HMX XapaKTepPHbLI [Be reHe-
pammM XJIOpUTA (IIMPOKO PasBMUTasA CKPLITOKPU-
CTAJUIMYeCKad 3eJIeHOrO IBETa M PeKe BeTpeya-
IOWaACH MeJKoYeniyii4aTas, CBETJIOOKpallleH-
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Haf, aCCOLMUPYIOLAA ¢ BUIMpaMuIaibHEIM PHU-
COBMZHBIM KBapreM) M HOHMPHUTHI Pas3sINYHOH
orpauku ({100}, {210}, {100}+{111}), cogepxamme
TOHKME INMIeHETHYEeCcKHe BKJIOYEHUA CaMOpoji-
HOTO B30JIOTA, APCEeHONMMPpHTa, OJEKJoi pYyAEL,
cpasepura.

C zaBeplualolieif cragnell pyaHOTo rpoecca
CBAZAHBI HMBKOTEMIIEPATYPHLIE KBapl-amyJifa-
poBas ¥ KBapI-KaoJMMHMTOBAA accorpanmm. [lep-
BasA accoumanys (C aHTMMOHUTOM M CaMOPOJHOIM
cypbMolt) Taroreer k Oepesuram 3oHbl B. Jlna
aZyJApa XapaKTepHEI 3epHA U NMPOXKMIKK, CeKY-
IMe B30JIOTOHOCHBIH KBapl. KBapl-KaoJMHMTO-
Bad accouMalMA pacloJaraerTcsa IMIcoMeTprye-
cKM Bbillle 6epe3UToB B 30HaX ApoOJIeHus Nponm-
JUTUBHMPOBAHHBIX TEPPUTEHHBIX M BYJKaHOTEH-
HO-TeppureHHsx nopon. Kaomuaut (1o 15%) ob-
pas3yeT TOHKO3EPHMCThIE YelIyiidaThle arperarTsl
PO30BOro LBeTa.

I'upaporepmalibHO-MeTacOMaTUIecKad 30Ha-
JILHOCTE OCJIOMKHEHa ¥MJIbHBIMH 00pa30BaHMAMHK
pasJstuHoro cocraBa. OceBoe MoJOMEeHUe B MeTa-
cOMATHHECKO! MOoJenu 3aHMMaeT KBaplesasd
skuna (cucrema xui). Ilpeobrazaer pynHBIA
KBapIl ABYX IeHepaluii: pagHU BBICOKOTEMIIe-
PaTYpPHBINA MAaCCHMBHBIHA (IOMMHMpYeT B 30HaxX B u
I') u mospuuMit cpejgHe-HUIKOTEMIIEPATYPHEBIN
cpenHe-MeNKO3epHUCTLIN (pa3BuT B Oonbmeit
crerneny B 30He B). B BepXHMX ropus3oHTaX Mec-
TOPOIKAEHUA KOHIEHTPUPYIOTCH KaJbLUT, MycC-
KOBHMT (MJLIIMT); B HMIKHMX — KeJIe3MCThIN Kap-
forar, ansbut, Typmanud. IlosnHepy HEIe MKH-
JbHBIE 00pa30BaHUA NIPOABJIEHE] B 30HaX AN b B
BUE Ipoceder N0JoMHUT-6apHUT-KBapIeBOTO CO-
craBa. IlocTpygHble MaJOMOIHLIE KBapI-KaJb-
MTOBBIE [IPOMKMUIIKKM Pa3BUTHEI IOBCEMECTHO.

Pydnsie Munepanrsvl U MUHEDAABHAR 30HAAb-
HocmMb. B pyZax B pasiiyuHbIX COYETAHMAX [TPOAB-
JIeHBI TPM 30JIOTOHOCHBIE MMHepanbHBIE accolua-
uuu (6, 9]: paHHAA BKparUIEHHAad 30JI0TO-IIM-
PUT-apCeHOMMPHUTOBAA C TOHKOAMCIIEpeHBIM Au I

NO3HAA MWIBHAA U MHUJIIbHO-IIPOXKMIIKOBaA 30J10- .

TO-KBapIL-CyMb(hOCONBHO-NOJIMMEeTANIMYecKaa Co
ceoboaubiM Au 1I; 3akmoyunTe)bHAA [IPOKMIIKOBAA
KapboHaT-GapuT-KBapLEeBad ¢ MapKas3uTOM, AaHTH-
MOHMUTOM, BEPTEEPUTOM, KMHOBAPEIO 1 MeNKUM Au
IIT (cm. pue. 1). IlepBrie nBe acconyalmu MMEOT
[IPOMBILIUIEHHOE 3HAYeHMe; (hparMeHTapHO NposBR-
JIeHHaA TpeThs cnabo30J0TOHOCHA, pasBUTA B
ANMKANLHON YacTH CHCTEMBI, CIIYIKUT I[IOKARATE-
JIeM «CKPBITOTO» OPYIEHEeHUA.
300TO-IIMPUT-APCEHOTIMPHUTOBAA acconHa-
A — oBA3ATENBHEN 3JIEMEHT CHMHPYLHBIX Oe-
PE3UTOB — FAPKO BLIPAMEHA B [IPOMEKYTOYHON U
npu¢poxTaNLHOM 30HaxX. IIMpHUT M apceRONMPUT
— ryiaBHbIe MHIUKATOPE! (o 10—15%). Popmer
nupura — MmeTarpucraaas {100}, {210},

{100}+{210} zouansroro crpoenus. Ilupur umeer
ckeneto- U GyTaapoobpa3HbIii BHYTpPeHHuU 06-
JIMK, COUEPIKUT AU (IecATKH, pexe COTHM rpaM-
mos Ha 1 1), As, Sb, Pb, Cu (zo 0,n %), Ag (mo co-
TeH rpammos Ha 1 7). C rnyGunoit raburyc nupn-
TOB yupomaeTcsa (HOMMHMPYROT KyOhl), B
MMUHepaJie BO3pacTaloT cozepxaHua As (mo
1—3%). ApceBONMpPUTY 30HEI b CBOMICTBEHHBI ar-
peraTMBHBIC CKOMJIEHMSA, KOPOTKOCTONOYaThIe
MIPU3MEI, TOHKOMIOJIBYATRIE BBIIGJIEHUA, arpera-
THMBHBIE CKOIJIeHMA ¢ Au (cortHu, uzorma 1000
r/T), Ag (mno 300 r/1), Sh (0,1—1%), Bi (go 100
r/T); B HusxHux ropuzontax (B u I') ypemausa-
eTcs poJib NPU3MaTHHECKMX KPMCTAJIIOB ¢ MeHee
KOHTPACTHONM reoxuMuyeckoil Harpyskoir. Camo-
ponuoe Au I ToHKOe, KalleJILHOM, OBAJIBHOM, ITbI-
JIeBUIHOM, ameG0oBMaHOM (hopM, 3aKJIIOYEHO B IIH-
PMTE ¥ apCEHOIMPHUTE.
30J10TO-KBaPL-CYJILMOCONbHO-TIOJIHMETAN-
JMHecKad accouMaluA pasBMBaeTCA Beaes 3a be-
pesuraMmu. B HazpyaHOI 30He OHa NpOABJEHA B
BIIE OYEHb PEKMX TOHKMX BKpaNJeHMit camo-
POZHOTO 30JI0Ta, apceHonupuTa, Oiexnoi pyner,
raneHuTa. B 3oHe B, KOHIEHTPHPYIOLIEH OCHOB-
HOM o0BeM zanacoB OnaropopgHoro meranna (no
75—85%), accouMauMA OTIUYAETCHA CJOKHBIM
COCTAaBOM (CAMOPOJHOE 30JI0TO, IMMPUT HECKOJhb-
KMX resepariuit, apcesnomupur II, 6yrexbsie pyasi,
OJIMMEeTANIMYECKMe CyIbMuAbl, BUCMYTHH, ca-
mopoaumie Au, Sb, Bi u up.). MrauxaTopHBEIMK
SABJIAIOTCH pasiuuHble cyibtocomn (Gynammxe-
puT, npxeMcoHUT, OYPHOHNUT, MEHETMHNT, MJIaruo-
HWUT), 00pasyrlIMe C 30JIOTOM TECHBbIE CBA3Y
(3.A.Koanosckass, M.M.Craposa, M.M.BakeHnos,
Y. KyansnnGaer). PasHoaMKM KpHcTaiorpa-
dhuyeckne BBIENEHMA 30JOTOHOCHOIO NMPHUTA,
BRJIIOYAIONMe mosnave komoumuarm {100}+{111},
accouumnpymouue ¢ cyasgoconsamu Sh u Pb. 3o-
JIOTOHOCHBI KBapll oTianyYaeTcH obuiameMm Tex-
cTyp (ronocyaTas, XaJlefoHOBMAHAH, IIeCTOBa-
Tasd, THe3/[0Basd, DpexuyneBas, NATHUCTAA M AD.).
Camopozaoe 30s0T0 30HBI B xapaxTepuayerca
[IOBBIIEHHONM KPYIIHOCTBIO (o 2—3 MM, MHOTZA
5—10 MM), IMIMPOKMM JMaIlla30HOM IIPOOHOCTH

(<600—980), nmectpbim HabGopom npumeceit (Ag,
As, Pb, Sb, Hg, Cu), MHOXXeCTBEHHOCTRIO (POpM,
BKJOYAA AeEAPMTBI, OKTa3pUYMeCKMue BblIaeJe-
HMA 1 1p. B npomesxyTO4HBIX M TBLIOBLIX 30HAX
MCYEe3AT CYJLQOCoNN, TeTPasApHT, MIBalWT,
aHTMMOHMT, caMoposiakle Sb u Bi, causxcaerca Ko-
JMYecTBO cyaschunor (o 1-—3%), yeenuyuusaer-
ca npoba camopopsHoro zonota (B 3oHe B —
800—950, I' — 500—980).

CnabozonoronocHaa kapBonaT-bapur-keap-
[[eBas acCONManMA Pa3BUTa B BEPXHUX rOPU30H-
rax. OCHOBHOM pyAHBINM MUMHEPAJ — AHTUMOHHUT B
BIUJE THE3 I, TOHKOIPU3MATHYECKUX KPUCTAILIOB,
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CIYTaHHO-BOJIOKHUCTRIX ¥ MHUKPONPOKHMIKOBLIX
obpasosamuit. IIpimecu B aHTUMOHNTE — Au (He
menee 10 r/1), Ag (mo 100 r/T), As (0,1%), a Tax-
s#e Pb, Zn, Cu, Co, Ni.

Ha mecTopoxaerun pa3noofpasHo IposEe-
Ha oceBad (BePTUKANbHAA) 30HANLHOCTL. MakcH-
MaJIBHOE KOMMYECTBO MMHEDAJIOB 3aMKCUpOoBa-
HO B pyHax BepxXEMX ropua3oHToB. Ha raybume
PasBUTO MaJIOCYJbGUIHOE OPYIEHEHNE, MEHee
GoraToe, MMEIOLIEE OTHOCUTENLHO IMPOCTOi co-
cTaB (CaMOpPOJHOE 30M0TO, NMPUT, TEHHAHTHT,
apceHOrmpuT, cynntunsr Cu, Pb, Zn). Cuusy
BEEPX TI0 paspesdy YBEJMYMBAIOTCA AMCIEPCUA
npobHOCTM CaMOPOINHOTO 30JI0TA M KOJMYeCTBO
3JIeMEHTOB-IpuMeceii, YepThl 30HAJNBHOCTH ITHM-
puTa (CHMBY BBepX): yCJaoMHeHue raburyca,
YMeHbIIeHNE KOHIEHTPAII AS IIPM MAKCUMYME
Fe0OXMMHYECKOH Harpy3ky B 3oHe B. CocTar Gnex-
JIBIX DY/ MEHAETCH B CTOPOHY PasHOCTEN, conep-
mamux Hg n Sb (TeBHaHTMT — CcMemaEHam
Onexsad pyga, MBANUT — TETPasAPNUT).

leoxumunecicue ocobennocmu u zeorumuye~
CKaA 30HAAbHOCM S, [VIaBHYIO POJb B reoXuMmae-
CKOM CIIEKTPEe MEeCTOPOMAEHMA urpaioT Au, As,
5Sb 1 Ag (kOHTPACTHOCTD [0 COTEH — INEPBhIX Thi-
caY Knapkos). IlonyTHHIMKM OIPUMECAMY ABJIAIOT-
cA MeHee KoHTpacTHeie Pb, Bi, Cu, Zn, W ( egu-
HUIIBI — NEepEbIe NecATKH KIAaPKOB) i claboroHT-
pactaele Mo, Sn, Ba, Co, Ni, Cr (egmuuim
KJapKoB). VIHAMKAaTOPLI BEPXHUX TOPHUBOHTOB —
B3aMMOKOppenaTusHbie Sh, As, Ag, Pb u Bi (aJe-
MEHTBI C BBICOKOH M CpefHell KOHTPaCTHOCTHIO
cogepacannii). «CKBO3HBIE» NPU3HAKYM [NIA BCex
PYZOHOCHBIX YPOBHENH — BEAYIIas POJib 3050Ta,
NOBLIIUEHHbIE 3Ha4Yenna Au/Ag (2/1—3/1), no-
JIOKHMTENbLHBIE KOPPEeNANMOHHEIE CBA3K B Iapax
Au—As u Au—Ag. Pysam TLUIOROI 30HBI CBOJ-
CTBEHHBI HN3KME KoHIeHTpauuu Sh u Pb, nosbi-
meHHaA pons W, Mo, Sn, TecHasa xoppeasuua B
Tpuage Au—As—W.

CunTesupoBaHHads MOJENb BEPTUKAJILHOMN
FeOXMMMYECKOMA 30HANLHOCTH, OXBATHIBAIOIIAA
Becs 00neM KM3 (sore1 A—T'), BRITIAZNT caemy-
oM obpaszom (cHM3y BBepx): W, Mo, Sn — Ni,
Co, Cr — Bi, As, Aul - Cul,Zn,PbI, Ag, Aull -
Cull,PbIL SbI,Hgl, Aull - Ba, Hg II, Sb II, Au
IIT. OcrOBY MOIENM COCTABIAOT MECTL ACCOIMA-
LM, [TOCTIeJOBATENbHO CMEHAINMX APYT APYTa B
COOTBETCTBMM CO CTANMIHOCTBIO MUHEpasoobpa-
3oBaEuA (cM. puc. 1). Ha yposHe cTBOJOBOI cha-
OUM MHMOPMATHBHLIM OKA3ATEJEM 30HAJNbLHO-
cTu sBaAercA oTHowrexue (Au-Pb)/(Co-As), ko-
TOpOe CHM3Y BBEPX yBemuusaercd B 200 paz —
or 1,5-10* go 3-1072 [14]. KouTpacTso B obbeme
BCell MOJenyM MeHAeTCH cpefHee 3IHAYEeHUe
Sb/As— ot 5-1073 (30ma I') 5o n-10' (30ma A) [9].

Mecropo:xgerne BacunsroBckoe pacrosio-
}EHO B cepepo-BocTo49HOM GopTy Kokietaycko-
ro cpeiMHHOr0 Maccusa — KpynHoro 6J0ka MeTa-
MOphHUIECKUX Mopo, foKkeMBpN#A, NIONBEPrHYTOIO
B (paHEpO30e MHTEHCHMBHONM rpaHMTHM3armu. Py-
AOBMELUAOMA AnTeibaiickuii noz3THEOpAOBUK-
CKO-PaHHECHIYPHUIACKUIA KYNOJOBUAHEBIN MHTPY-
3MB MMeeT KOHTPaCTHBIA cocTaB -— oT rab-
6po-nMOpKMTOB O IPaHOOMOPUTOB M TPAHUTOR.
MeTacoMaTHTEl ¥ PYACHOCHLIH IITOKBEPK TATO-
TET K XoHTakTy rabbpo-muopuTos ¢ porosoot-
MaHKOBO-OMOTHTOBLIMK rpaHommopuramu. Opy-
NEeHeHMI0 OpefUIecTBOBANM MNEBOHCKKE MaJkie
MHTPY3MM M JlalikoobpasHble Tena — oT anabaso-
BBIX MOPUPUTOB A0 TPaHHMT- M IIArMorpa-
HUT-TIOPUPOB.

Memacomamumsl U MeMACOMATRULECKAR
3onaavnocmes. Ha MecTOpomZeHMM pasBMThI
pazaoobpasHbIe MBMEHEHMA. KaJMIIIaTH3aIusA,
Gepesurusanus, OKBapLeBaHMe, amuOMTUIAINA,
XJopuTH3aua 1 ap. [2, 3, 8, 13]. fApko euipamena
[IONUaTANHAA KaJdUIIIaTATOBAaA hOPMaLMA ¢ He-
CKOJIBKMMM Pa3HOBMIHOCTAMM MEeTacoMaTH4Ye-
CKOTO KanuinaTa (MMKDPOKJIMHA). AOPYIHBIM
(MeTaKpMCTaNNBl B MHTPY3MBHEIX [OPOJAX, IO~
JIEBOIIGATOBLIE JIMH3EI U MHJIISI B IIOJIOTHUX IPOTO-
TEKTOHMYECKHMX TPeIMHax), CUMHPYAHBIM (0TO-
POHKM Ha KOHTAKTE € 30JI0TOHOCHBIMM KBAPI-CY-
NbMUAHBIMUA HKMIAMH); NOCTPYAHBIM (KBapll-
TIOJIEBOLUIIATOBBIE TPOMXMIKK, CEKYL{Me MTOK-
BEPKOBOE OpyneHeHue). MUKPOKIMH KpPacHOro,
PO30BATO~CEPOTo M Ceporo useTa; mpeobiagaioT
TabaurdaTsie nopgupobnacTel pasmepom nep-
BelE CAHTHMMETpPH! (B0 45—70% obsema nopoxn).

KammmaTusanua WMpPOKO NposABJeHa B 30-
Hax B u I' u noxanswo B oxe B (puc. 2). C kammm-
[AaTHTOBBIMM M3MEHeHMAMM aCCOUMHPYET BKpaIll-
JIEHHAA B0J0TO-BUCMYT-IIMPUT-aPCEHOINPHUT-
KBapuesas MuUHepanusanus. BepeauTsl (KBapy,
CepPULMT, MYCKOBHUT, KapOOHAT, NMMPHUT, apCeHo-
UMPHUT) PasMellaTCHd BBIIE KaJHIUIIATHTOB (B
3oHax B u B, yacTiysO B 30He A); GepeauTossii
Opeos B HECKONBKO pa3 NpeBbIaeT pasMepbl
pyaHoro mTokBepka. B Gepeaurax cosmenieHsl
liBe MMHEPaNbHBIC ACCOUMAI[MHM: PAHHAA BKpal-
JIEHHA S 30JI0TO-IMPUT-a PCeHONIUPUT-KBapLeBasn
W MOBOHAA KMJIbHO-TIPOKWIIKOBAA 30JI0TO-II0-
NTUMMETaJIMYecKan (caMopoaHoe 30J10T0, Oekyasn
pyzna, TenmypuAbl, raleHuT, TerpaguMuT). Max-
CHMAaJILHO NPOAYKTHUBHOE B30JI0TOE OpYASHEeHHe
JIOKAMM30BAHO B y4ACTKaX TepeKpsITHA Gepeanu-
TOB M KQJHMIINATHTOS (30Ha B). Xmopur-ansburo-
BBIE METaCOMATHUTHI (30Ha A) pasBMBAIOTCA MO
BOCCTaHMIO PYAOHOCHBIX CTPYKTYP HAa COTHM MeT-
pos [13].

Ha mecroposxaenun nmMpoko pacnpocTpaHe-
HBI JKHIIBHBIE MMHEpaJb! (kBapl, kapbonaT, Typ-
MaJuH, cepuimT, Gumooput 1 ap.), obpasyiomnme
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Puc. 2. Mopgesm metacomarugeckoit (I) u reoxumugeckoii (I, III) 3oHansHOCTEl KPYIHOre LITOKBEPKOBOTO
MecTOpoNeHus 30J0Ta BacMabKoBeKoe, cocmasiensl ¢ UCROAb30EaHUEM Mamepuanos (2, 8, 11, 13]:

1 — ra66po-amopuTel;, 2 — rpaHOIMOPHTEL, 3 — KOHTAKT raGbpo-AMopHTOB M IPaHOAMOPHTOB; THUAPOTEPMAalHThL
4 — BHICOKOTEMIIEPATYPHBIE KAJMIUNIATHTEI, 3 -— GepesuTsl, 6 — XI0pHUT-ansbHUTOBbIE METACOMATHTEL, 7 — Py -
Hble 3aniexn (@ — Au-As-Bi murokseproBoro Tuna, 6 — 30J0T0-KBaPL-IOIMMETAJIIMYECKOTO 2KUILHOIO THIIA);
8 — reoxumuHecKue acconmalnmy (@ — HMIKHepy/AHaA, 6 — OCHOBHAA 30JIOTONPOAYKTHEHAA B 30Hax B, B, I', ¢ —
MPeUMYIIeCTBEHHO BEPXHEPYNHAA NONNMeTANIMYecKasn, 2 — HaJApyOHO-BEPXHEPYAHAA); TeOXMMUYECKUE 30HKL
9 — Au-As-Bi, 10 — Au-As-Ag c Pb, Zn, Cu, Sb, Hg, 11 — Mo-W; ocrameseie ycn. oboss. cM. puc. 1

CJIOKHBIE B3aMMOOTHOLIEHMSA C PyAHO-METacoMa-
TudeckuMm tenamy. Kanmumnaruzanuu, Gepesu-
TH3AIMKM U (HOPMUPOBAHMIO 30JI0TOTO OpyJeHe-
HMA [pejIIecTBOBANM pPAaHHME MaJIOMOI[HBIE
KBapl-TypPMaJlHMHOBbIE M KBapLO-NMPHTOBLIE
JKUJIKW: IEPBLIE PA3BHTHI B CTEOJIOBON 30HE, BTO-
pbIe JAIOT OPeoJ, JajlieKo BhIXOJALIMIA 3a Ipese-
JbI pyaHO# 30HBL Kymucoobpazsbie, cybmapas-
JIeJIbHBIE, B3aMMOII€ DECERAOLMECH MBI H [IPO-
KUAKK PYAHOM cTagumM (ONA HUX XapaKTepeH
MEJKO3EPHUCTBI TEMHO-CEpbI KBapl] € CyJb-
cdhumaMmu M cCaMOPOAHBIM 30JI0TCM) CJIATalOT OCHO-
BY pyAoHocHoro mrtoxksepka. Iloctpyansie o6pa-
30BaHMA NPEACTABIEHBI KaJbLMT-KBApI-Cepy-
LUTOBOH, hmoopuT-KapGOHATHOM, KBapU-Typ-
MAaJIMHOBOM M KapboHaT-3NMA0T-IIPEHNTOBOM ac-
coumanuaAmMi. JAMIIbI, TPOMKMIKIM ¥ THE21A Kallb-
LUT-KBapl-CEPUIMTOBOIO M hbawopuT-Kapbo-
HaTHOTO COCTaBa paclpoCTPaHEeHk! IIpeHMyLlecT-
BEHHO B CPeIHMX M BePXHUX TOPHMBOHTAX;
KBapL-TyPMaJMHOBAA aCCOLMAIMA PacIIOIoMKe-
H8 B CaMOM BepXHeli 4acTy MeCTOPOXKISHNA; Kap-
BoHaT-3NMUAOT-IPEeHUTOBAA accolualmsa obpaM-
JIAET 30J0TOHOCHBIN IITOKBEDK.

Pyodnvie munepaavt U MUHEPAABHAR 30HAAL-
Hoema. A pYAHOM CTAnUM XaPaKTEePHBI Cley-
IOIMe MapareHeTHYecKHe accOoUMaluM: paHHAA
IUPHUT-TIMPPOTHH~-Ma PKa3UT-KBapIesad, cobcr-
BEHHO pPYJHbIe B30JIOTO-IUPHUT-aAPCEHOIIU-
pHUT-KBapresad (C NMPPOTMHOM, JEJJIMHTHUTOM,
XaJNbKOIMPUTOM), 30J0TO-BUCMYT-IUPUT-apCce-
HONMPHT-KBapuesad (c MonubaeHUTOM, KyDaHu-
TOM, CAMOPOJIHBIM BMCMYTOM, BUCMYTHHOM, TeT-
PaIMMMTOM, CMellIaHHOM BJIeKII0N pyLoit) 1 3050~
TO-MONMMEeTaNAndecKkada (¢ XaJdbKONMPHTOM,
cchasiepmuToM, raJeHHMTOM, TEHHAHTUTOM); II03](-
HAA KBapIl-KapboHaT-aHTUMOHMT-TETpas3ipuTo-
Bad [2, 3, 6]. IIupur u apcesonupur (95—98%)
Pa3BHUTHI BO BCEX aCCOLUMALMAX, HO B OCHOBHOM
KOHUEHTPUPYIOTCA B 30JIOTOHOCHBIX KBAPIIERLIX
MuJax u npoxmnkax. IInpur obpasyer npoced-
KM, arperaTHMBHbIE CKOILIEHUA, KyOudecKue u Ky-
DooxTasApuYECKMe KPHCTAJILL, COAEepIKalme
TOHKME BbIJIeJIeHMA CaMOPOJHOTO 30JI0Ta ¥ BHC-
MYTHHa. ADCEHONMPUT CJIaraeT KUIKK, po3eTda-
Thl€ 1 rpeberyaThie 00pa30BaHud, IMH30- U THE3-
noobpasHble CKOIJEHHUsI, HEPABHOMEPHYIO
BKPAIJIEHHOCTh B KBapLe M IMAPOTePMAalIbHO M3~
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MEHEHHBIX 110poJjax. PopMbI BEIAEJIEHMI apCeHo-
IMPUTA — 3€PHA, HTOJILYATEIE, KOPOTKONIPHM3Ma-
THYECKHE U TICeBobHIMpaMUIaIbHbIe KpUCTa-
JILI PA3MEpPOM OT TBICAYHBIX JloJeit 70 2—4 mm.
ApceHONMpPUTEI CogepkaT Au (10 COTEH TPpaMMOB
Ha 1l T), Ag (5—50 r/71), Bi (mo 100—300 r/1), Pt
(0,3—0,5 r/T), Cu, Pb, Zn, Co (mo 0,01—0,1%),
Mo (mzo 20—50 r/T) u np. ApCeHONUPUTEI BEPX~
HMX TOPM30HTOBR MECTODPOMKAEHMHA, B COOTBETCT-
Euu ¢ oboieit MUMEEpPaNoro-reoXuMMHYecKoli 30Ha-
JIBHOCTRIO, oboraensr Sb, Ag, Cu, apceronupu-
ThI CpeAHENX M riIyboKuX ropusoHToB — Zn, Mo,
Bi, Co, Ni. HauGosnee BEICOKNE KOHLIEHTpalmyu Au
M CONYTCTBYIOIIMX BJIEMEHTOB XapaKTePHBI AJA
MEJIKO3EPHIMCTHIX PasHOCTel apCeHOMMPUTOR.

OcHoBHaf Mmacca 30J0Ta CBA3aHAa € INU-
PUT-8PCEHONMMPUT-KBaPLEBO M BUCMYTHMH-IIM-
PUT-apCeHONMUPUT-KBAPLEBOH aCCOUMAMAMMN.
IIpecbnanator ABe remepaimy Giaroponsoro Me-
TaJla: 3aKJIOUEeHHAA B apceHonupure M csobof-
Had B KBapue. 30J0TO MeJKoe (JecsaThle [oJm
muxkpomerpa — 0,12 mm), ofpasyer oxpyribie,
KaresuEbIe, aMeboobpaszHbie, KOMKOBU/IHEIE U
HENpaBMNIbHON (opMEl BEINeNeRusd, pombogone-
Kaaapudeckue Kpucraaabl. IIpo6a zosora
840—950 [3].

MunepaneHafd 30HAJBHOCTH [POABNEHA Ha
YPOBHE IIapareHeTHYeCKMX acCOUMAmui M oTne-
JIbHBIX MuHepaJos. [Iupur-nupporuH-Mapka-
BUT-KBaplieBad acCcoOUMalMA PasBUTa IPUMYyILe-
CTBEHHO B CpPeNHMX U TIIyOOKMX rOpM30HTaX
(30omp1 B 1 T'); sonoTo-nupuT-apceHONMpPUT-KBap-
LeBasd M 30JIOTO-BUCMYT-IMPHUT-APCEeHOIH-
PHUT-KBapLERaA BRINOMAHAIOT CTBOJOBYIO 30HY (B
u B); sosoTo-nmonmuMeTanmmMyecKan u KBapl-Kap-
OCHAT-aHTMMOHMUT-TETPABAPUTOBAA THTOTEIOT K
BEPXHMM ropusonTam (B 1 A). ApceHonupurTosas
MMHEPaNM3aLMa pacrpesiesesHa CAeAyIOnMM ob-
pas3oM: BHEIIHIONW KaliMy o0pasyeT BKpallieH-
HBIA THUII, TPOMEMKYTOUHYIO [I0JIOCY — IIPOYKIII-
KOBO-BKpAallJIEHHBIH, BHYTPEHHee AP0 — Mpo-
MMUNKOBEIA. MaKcuManbHO IUMPOKMIA oOpeod
CO3ZIaI0T NMPUTHI Pa3JMMYHBIX TreHepauumii. Bo
BMEINANILNX MHTPY3MBHBIX Mopofax urcupy-
€TCA arperaTHBHBI NUPUT, acCOLMMPYIOLIMIA C
AOPYAHBIM KBapuem. B nepudepuiinoii sone py-
AOHOCHOTO INTOKBEPKA, 4 TAKIKE HA KOHTAKTe ¢
B0JIOTOHOCHBIMYM KBaPLIEBLIMIM MHUIAMHI PA3BUTEHI
WMMIKK M BKpaleHus Ooslee MO3JHEro muUpuTa,
aCCOLMMPYIOIIIero ¢ MapKASHTOM, NUPPOTHHOM,
XaaLKOIMPUTOM. B 30JI0TOHOCHEBIX JKUNAX U MTPO-
JKUIKAX NPOABJIEH OMPUT DPYNHONW CTamuu
(BKpanyienuA, rHes A, MOHOKPUCTAILILL B ACCOLM-
alMK C APCEeHONMMPUTOM, BUCMYTOBRIMM MMHEpa-
snamu, GaexabiMu pynamu). BeprukansHas 30Ha-
JIBHOCTE NpEJCTaBlIeHa IIOCJEN0BATEIbHOCThIO

(cHMBY BBEpX): MMPPOTHUH, MAPKA3UT —> BUCMY-
TUH — aPCEHOIMPUT — NOJIMMETANINIECKHE Cy~-

JbMUIEI —» AHTHMMOHMT. 30HANBLHOCTL BIEKIBIX

Py¥A. cMeulaHHaA OJeKIadA pyla — TEHHaHTUT —>
TeTpasgpuT. Ha rmybuny BodpacTaroT npobHOCTE
caMmopozuoro 3oyiota (mo 900—950) u pasmep-
HOCTB ero Beiesenuit (7o 0,1—0,12 mm).

Teoxumuuecrkue ocobenHocmu U 2eorumue-
CKAA 30HAABHOCTS. OJEMeHTHBINH COCTaB MeTa-
COMATUTOB M PYA OTPaj)kaeT MX MUHepaJorude-
ckue ocobeHHocTH. ['NaBHbIE MHAMKATOPLI MECTO-
poxaenna — Au, As, Bi (koHTpacTHOCTE COTHM
— THICAYM KJAPKOB); MEHee KOBTPacTHEL Sh, Ag,
Cu, W, Pb, Hg (eamuuIsl — nepBble JECATKH
KJapros), cnafokoHTpacTHEI Zn, Mo, Ni, Co, Cr,
Mn (egmuuns! Enapkos). 30JI0TO — CKBOZHOI
3JEMEHT C IOJMMOJAJLHBIM paclpeiejeHueM
KOHIEHTPaLWii; cpeiHue coneps:KaHuA ero, o [3],
r/T: B OKOJOPYAHLIX noponax — 0,37, B pyAHBIX
3o0Hax — 1,0, B pyassmx Temax — 3,7, B pyAHbIX
cronbax — Gogsee 10. Comepaxanus As cocTaBmusa-
10T BO BKparieHHbIX pyaax 0,01—0,1%, opossn-
KoBO-BKpanmeHHeX 0,3—1,0%, npomnaKoBBIX
0,5—2,09% n Gomee. BucMyT TeCcHO CBA3aH C M-
PUT-apCEHONMPUTOBOM} MHUHepaausauuein. Bo
BKParIeHHBIX M IIPOKMUIIKOBO-BXPAIlIEHHBIX PY-
Oax copepsxannsa Bi 5—10 r/T, B nposunKoserx
— 10—50 r/t, B pymumx crogbax — go
100—1500 r/T. 3omoTo obpasyeT TecHBIE KOppe-
JIAITMOHHBIE CBA3Y C 3JIeMEHTAMM PYIHONM cTafmn
— Bi, As, Ag, Pb, Cu. 3unoresnsie reoxmuMuye-
CKME OpeoJinl pa3MelleHsl 30HansHo. Opeonsl Bi
OKOHTYPMBAIOT PYJHBIE TeNa M PYAHBIE CTONOLL
Buemnsasa rpanuma opeonos Ag, Pb u Cu ot pya-
HBIX 3aJjlexell yJaJleHa Ha MEpPBbIE — JECATKM
meTpos. MakcuMasibHBEIE ITapaMeTphl CBOHCTBEeH-
HbI opeosaM Au u As [2]. Mo, W, Ni, Co B 6oab-
ew CTerneHy XapaKTePHbI IS CPeHUX 1 IIyDo-
Kux ropusonTos, Sb u Hg — nna sepxuux.

Ocesoe noNokeHMue B reoXMMUYECKOl Momne-
JIM 3aHMMAaeT pyAcHocHoe Au-As-Bi sapo (30HBI
B, B u yactuuno I'), koTOpoe B CpegHMX M HMM-
Hux ropusoHTax obnexaerca Mo-W zonoii (B, I),
a B cpefHux ¥ Bepxuux (B, b u A) — Au-As-Ag
sonoit ¢ Cu, Pb, Zn, Sh, Hg [14]. O6obiennnrit
PAA BEPTHMKAJILHON S0HAJLHOCTH TAKOB (CHUBY
BeBepx). W — Co — Mo — Pb — Au, Bi — Sb —
As, Ag — Cu — Hg [14]. OcroBy aroro psaga 06-
pPas3yT YeThIPE TeOXMMUUYECKMe aCCOLIMAIINM:
HmKHepynHaa Co-Mo-W; ocHoBHaA NPORYKTHB-
Has Au-Bi-As-Ag (passuta B 3o0Hax B, B, T');
BepxHepyaHaa noauMeTannuyeckas Cu-Pb-Zn-
Bi (soma B); HampynHo-BepxXHepynHas As-Ag-
Sb-Hg (A, B).

Mecropoxaenue Baksipunuk — ofyH U3 ca-
MbIX KPYIIHBIX MMPOBBIX 06beKTOB YepHOCIaHIe~
BOI0O THUIIa — PacIoioeHo B KrIsenoBeKoit 30He
emarusa (Kanbuuckuit permon B Boerounom Ka-
saxcrase) [3, 6] Pynoememaiomme nopogsr —
pacClaHUOBaHHBIE U CYNbOMAN3HPOBAHHbIE YI'-



