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Annomayusn. 301010 U3 ceMU pocchineil AMbLI0-CUCTUTXEMCKOTO PYIHO-POCCHITHOTO paiiona (Pec-
ny6nuka Teia, KpacHosipckuii kpaif) cucTeMaTn3upoBaHO Ha OCHOBAHUM THUIIOMOP(HBIX 0COOCHHOCTEH Jac-
THUI ¥ UX XUMHUECKOT0 COCTaBa, U3yUEHHBIX ¢ IOMOILIbIO ONTHUYECKON U MEKTPOHHON MHUKpockonuu. ITo xu-
MHUYECKOMY COCTaBy 30J10T0 noxpasnensercss Ha Ag-Au, Hg-Ag-Au u Cu-Ag-Au Tunsl. YCTaHOBIEHBI HEOKa-
TaHHbIEC ¥ OKaTaHHBIC YaCTHIIBI, KaK C BHICOKOIIPOOHOW KaiiMoH, Tak u 6e3 Hee. [1o coueTanuio THITOMOP(HHBIX
MIPU3HAKOB BBISIBICHO 17 pa3HOBUAHOCTEN 30/10Ta, XapaKTEPU3YIOIUX MUHEPAIOr0-r€é0OXUMUYECKHIE TUIIbI KO-
PEHHBIX Y[, JAJILHOCTD NEPEHOCa KIACTOTeHHOTO MaTepHala, CTelIeHb MEXaHOT€HHOHM M KpHcTaIuIoQu3nde-
CKO#1 1ehOpMHUPOBAHHOCTH YACTHUI] U JUTUTEIBHOCTh HAXOXKACHHS YaCTUI] B 30JIOTOHOCHOM IUIACTE B YCIIOBHAX
OTHOCHTENBHOIO NoKos. IIpoBeneHHass TUIIU3aIHs POCCHITHOTO 30J0Ta B POCCHINSAX MOXKET UCIOJIb30BaThCS
IIPY TUIAHWPOBAHUH TEMAaTHYECKHUX TPEIIPOEKTHBIX U TTOMCKOBO-OLICHOYHBIX padoT B paifioHe, a METOINYECKHUE
IPHUEMBI — B APYTHX 30J0TO-POCCHIMHBIX pallOHaX.

Kntouegvie cnosa: pocchllb, POCCHITHOE 3010TO, TUITOMOP(H3M, CTPYKTYpPHO-MOP(OIIOTHYECKHIE Pa3-
HOBUIHOCTH, IPOOHOCTH 30J10Ta, KJIACCU(HUKALHS, ITEKTPOHHAsI MUKPOCKOITHUS, KOPEHHOH UCTOYHUK.
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Abstract. Native gold from seven placers of the Amyl-Sistighem ore placer region (the Republic of
Tyva, Krasnoyarsk region) is classified on the basis of its structure, morphology and chemical composition,

32



Tunuzayust 30n0ma poccwvineti AmvLno-CucmuexeMcko2o pyoHo-poccuinio2o pationa, 3anaousiti Casm
Types of gold placers of the Amyl-Sistighem placer region, West Sayan

which are studied by optical and electronic microscopy. Three chemical types of native gold are identified:
Ag-Au, Hg-Ag-Au, Cu-Ag-Au. There are rounded and angular particles with and without a high-fineness rim.
Seventeen types of native gold are established on the basis of combination of various characteristics. These
varieties characterize the mineralogical-geochemical types of primary ores, the distance of the transportation
of clastic material, the degree of mechanogenic and crystallophysical deformations of gold particles, and the
duration of their occurrence in a gold-bearing layer under relatively calm conditions. Our results can be used in
planning thematic pre-project and prospecting-assessing work at this territory, whereas methodological issues
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can be applied in other gold placer areas.
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classification, electron microscopy, primary source.

Acknowledgements. The authors are grateful to S.G. Prudnikov and R.V. Kuzhuget for thorough help and
support of studies and S.A. Sil’yanov, B.M. Lobastov and N.V. Nelyubin for help in preparation of samples and
electron microscopic studies of gold particles. We also acknowledge Reviewer R.S. Palamarchuk and Editors of
Mineralogy for their comments and advices during the final editing of the manuscript.

Conflict of interest. The authors declare that they have no conflicts of interest.

Author contribution. Ch.M. Khertek, A.M. Sazonov — conceptualization, investigation, writing
— original draft; A.M. Sazonov, Ch.M. Khertek — visualization, writing — review & editing. All the authors
approved the final version of the manuscript prior to publication.

For citation: Khertek Ch.M., Sazonov A.M.Types of gold placers of the Amyl-Sistighem placer region,
West Sayan. Mineralogy, 10 (1), 32-53. DOI: 10.35597/2313-545X-2024-10-1-3.

BBEJIEHUE

PocceinHble MECTOPOXKAEHUST 30710Ta AMBLIO-
CHCTHIXeMCKOTO PYyAIHO-POCCHITHOTO paiiona (Pecmy-
omuka TeiBa, KpacHosipckuii kpaii) uzBectHbl ¢ 1838
I ¥ NEepUOANYECKH aKTHBHO pa3palarbiBaiuch. He-
CMOTPS Ha BAXHOCTb yueTa TUIOMOP(HBIX 0COOCHHO-
CTEH POCCHITHOTO 30J0Ta (B TOM YHCIIE €r0 XUMHYe-
CKOTO COCTaBa) MpPHU MOUCKAX POCCHINEH M KOPEHHBIX
NPOSIBJICHWH, WX Ha4yajl aKTUBHO H3y4yaTh TOJIBKO C
cepenunbl XX B. TumomMopgHble 0COOCHHOCTH 30J10Ta
POCCHITNEH MMPOKO MCIIONB3YIOTCS IPU METaNIOTeHU-
YECKOM aHaJIu3€ TEPPUTOPUH, TeHETHUECKUX MOCTPO-
€HMSX, IPOTHO3HBIX U MOMCKOBO-OLIEHOYHBIX padoTax
(ITerposckasi, 1973; Hecrepenko, 1991; Nakagawa et
al., 2005; JlamomoB u s1p., 2015; Craw et al., 2016; Kerr
et al., 2017; HeBoxbko u np., 2019; Hukudoposa u np.,
2020; Goryachev et al., 2020).

CocTaB 30J0TOpYAHO-POCCHINHBIX paiioHOB Pec-
nmyonukn TeiBbI, 1 B TOM uncie AMbIio-CHCTHUTXeM-
CKOro paiioHa, Xopouo u3y4deH. Hekotopele marepua-
761 yacTu4HO onyonukoBansl C.I. [IpynHUKOBBIM € co-
aBTopamu (2003—-2022) u npuBeeHb B POHIOBBIX OT-
yetax (I'puropeesa u ap., 1969¢; Kunparuakos u np.,
1986¢; Kampauuenko, 1972; ®empndapr, 3axaposa,
1980¢; Pycanos, 1987¢; MaxusHckuii u ap., 1991),
B KOTOPBIX OTMEUAETCsI pa3HO00pa3ue rpaHyIOMETpUH,
CTENEHH OKAaTaHHOCTH, MOP(OJIOTHH YacTHUIl U MPOO-
HOCTH 30JI0Ta B KOPEHHBIX U POCCBHINHBIX OOBEKTAX.
Tak, mpoOHOCTH KOPEHHOTO 30510Ta OKTAOPHCKOTO Me-
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ctopoxneHus coctaBisieT 877-933 %o (Trokmmekos,
2013¢). IIpobHOCTH pOCCHITHOTO 3010Ta U3 pp. bo.
u Main. Anrusikam cocrapusier 820—880 %o (Kanpan-
4yeHko, 1972), torna xak (Pycanos, 1987¢) npuBogut
Ooee mmpoKuit quama3oH — 832-955 %e.
Haubonbmmit pa3dpoc mpoOHOCTH yCTaHOBIIEH
IUIs 30510Ta U3 poccwineit pp. Yépnoit — 870, 880, 930,
940 n 950 %o (KunsunuakoB u ap., 1986¢) u bon. n
Man bunenuram — ot 853 10 994 %o (MakusHCKHUH 1
Ip., 1991¢). K. M. Kunparaakos u p. (1986¢h) ormeuan
IUIOIAIHOE U3MEHEHHE TPAHyIOMETPUHN, OKATAHHOCTH
1 npoOHOCTH 3070Ta B AMBUIO-CHCTUTXEMCKOM PYA-
HO-POCCBHIITHOM paiioHe, HalpuMep, yBeJInueHHe Mpoo-
HOCTH 30JI0Ta U3 pocchlnei AoauH oT p. bon. Anrusika
(850—880 %0) ¥ pp. bunemur (897 %o), Man. Anrusix
(918 %o) 1 YépHoii (820-950 %o). Bricokas mpoOHOCTH
30510Ta 0TMeueHa B poccbinu p. Kynaycyr — 940-960 %o
(KunpuangaxoB u nip., 1986¢). Dt 0coOSHHOCTH 30710~
Ta CBSA3BIBAIOT C PA3IMYHBIMU HCTOUHUKAMH M HAJIUYH-
€M HEH3BECTHBIX KOPEHHBIX MPOSBICHUH, MUTAIOIINX
poccemu (Cxisipos, 1982; bepson, 1983¢). JI.A. Hu-
konaeBa (KampHudenko, 1972) cunrana, 4To pOCCHITH
nonuH pp. bunenur, Anrusik u, ocobenno, Y€pHoii 00-
Pa30BaNIKCh HE TOJIBKO 3a CUET KBApLEBBIX KU, HO U B
pe3ynbraTe NepeoTIoKEeHUs 30J10Ta U3 Oosee APEeBHUX
pocceimeii. Kansaudenko (1972) Bbickazan mpearnosno-
JKEHHUE, YTO HCTOUHMKOM IMHUTaHUs pocchinu p. YEpHOiIt
MOTYT OBITh OPAOBHKCKHE KOHITIOMeparbl. OCHOBaHU-
€M JUIsl 3TOTO MPEIOJIOKEHHUS SBUIOCH OTCYTCTBUE B
Oacceiine p. UEpHOI 30I0TOHOCHBIX KBapIIEBBIX JKHUII,
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TUTOMIAHAS 30JI0OTOHOCHOCTh TEPPUTCHHBIX OTIIOXKE-
HUH Op/IOBUKA, HATMYHE UIMXOBOTO 30JI0Ta B PEYHBIX
nmonuHax (kmroun [lmackwH, V3bIMETCKHIN), METHKOM
pacronararomuxcs B Mpeaenax OpJOBHKCKHX TOPO.
CorrocraBneHue MPOOHOCTH PYTHOTO M POCCHITHOTO
30510Ta AMBITO-CHUCTUTXEMCKOTO paiioHa, BBITTOJHCH-
HOE HaMW, TOKa3allo, YTO 30JI0TO B KOPEHHBIX pydax
OKTSIOpPHCKOTO MECTOPOXKICHUS M KBAPICBBIX CBaJAX
B JonwHAX pp. bunemur n Uepnas umeeT mMpoOHOCTH
600-699 %o (35 %) 1 800-899 %o (57 %), B TO Bpe-
Ms Kak, 30JI0TO POCCHITIEH HMMeeT MpeoOIIaaroIIyro
mpo6HOCTE 0T 900 10 999 %0 (73 %) M cpemHIoo TIPOO-
HOCTh 800-899 %0 (25 %) (Xeprek, Cazonos, 2023).
C.TI". [Ipynankos (2004) u3y4aui THTTOMOP(HU3M POCCHITI-
HOTO 30510Ta AMBITO-CHCTUTXEMCKOTO PYTHO-POCCHITI-
HOTO paifoHa W CPaBHII €r0 0COOEHHOCTH C 30JI0TOM
npyrux paiioHoB PecmyOmmku TeiBel. MM BBIIETICHBI
Pa3HOBHUIHOCTH 30JI0Ta MIMPOKOTO THAla3oHa TpaHy-
JIOMETPUH, MOP(OJIOTHH, OKATAHHOCTH W TIPOOHOCTH.
Ha ocHoBanum KomIuiekca THIIOMOP(HBIX CBOHCTB
POCCHITTHOTO MUHEpasa ClIeIaHbl TeHETHYECKHUE BHIBO-
6l 1 0OOCHOBAHBI 3aKOHOMEPHOCTH WX pacrpesere-
HUSl B POCCHINAX W KOpeHHBIX nctounnkax (Ilpymam-
KoB, Xeprek, 2016, 2017, 2018, 2019a, 20196).
Henpro naHHOW CTaTbU SIBISETCS CTAaTUCTUYE-
CKas XapaKTepUCTHKa THIIOMOP(HBIX CBOMCTB pocC-
CBITTHOTO 30J10Ta AMBITO-CHCTUTXEMCKOTO palioHa, ero
TUTIU3AIUS, YTOYHEHHE W JOMOJHEHHE MOTYYeHHBIX
paHee aHATUTHYECKWX JAaHHBIX W BBIBOJOB IIpEIIe-
CTBEHHHKOB M aBTOPOB HACTOSIIIEH CTaThU.

I'EOJIOTUYECKAA XAPAKTEPMCTHUKA
AMBUIO-CUCTUT' XEMCKOI'O
PYIHO-POCCBIITHOI'O PATOHA

AMBI1T10-CHCTUTXEMCKUH PYAHO-POCCHITHON
30JIOTOHOCHBIA palloH pacroyiokeH Ha ceBepe Pe-
crryomukyd TeIBBI B TIOTpaHUYHON oOmacTé TaHHYy-
onbcko-Xamcapuacekoit n CeBepo-CassHCKOH OCTpo-
BonyxHbIX cucteMm (Kamuuun u mp., 2006; JleGenes,
2018; I'acwkos, [Ipynaukos, 2022) (puc. 1). Ha 3ama-
Jle TEPPUTOPHH PACIIPOCTPAHEHBI Mapa- M OpTOCIaH-
Bl 3€JICHOCITAHIICBOM (aruu  AMBLT0-/)keOamnckoi
CcTpyKTypHO-(hopMannonHoi moa3oHsl (CDII3) Ilen-
tpansHO-Castackor 30HBI (I1C). IlenTpanpHas dacThb
patioHa mpezactaBieHa KypTymmOWHCKAM OGHOINTO-
BBIM TIOSICOM, B COCTaB KOTOPOTO BXOMAT TOJEHTOBBIE
0a3abTHl B MUKPO0OA3aIBTHI KOSPICKOH TOJIIITH, YCIIOB-
HO JaTHPYyeMOH TO3MHUM pHQeeM, a TakKe BEHJCKHE
TOJIIIN — CYIIECTBEHHO BYJKAaHOTCHHAS MaKapOBCKas U
TIPEUMYIIECTBCHHO CaHIeBass opemickas. D¢ y3uBbI

1 CyOBYJNKaHHYECKHE Tela dTHUX TOJI 0O0BhETUHEHBI B
MaKapOBCKO-OPEIICKHIA Oa3aabT-aHIe3UuT-PHUOTUTOBBIN
(MIKAMCKHH ) KOMIUTEKC.

MaxkapoBcKast TOJIIa cIoKeHa 0a3albTaMy U UX
Ty(haMu, TOAYNHEHHBIMA MM JAllUTaMH, PUOJAINTAMH,
pHUOIHATaMH, U3BECTHIKAMH, TTTHHUCTO-KPEMHHUCTHIMA H
YIIIEPOIMCTO-KPEMHICTHIMA CIIAHIIAMH M KBapIIUTaMH.
Kucnpie BynkanuTsl cocTaBnsior okono 10 % momrHo-
ctu paspesa (pp. Wsmmstomp—Yepnast). Hwkasst rpa-
HUIIA TOJIIA TEKTOHWYECKas — aKKPEIIMOHHOTO TPUY-
JICHEHUST OKEaHWIECKUX CTPYKTyp 3amamHoro CasHa K
OKpPaWHHO-KOHTUHEHTAJIBHBIM CTPYKTypaM BocTtouHoi
TeiBbl. MakapoBckas TOJIIa SABISETCS PyAOBMeEIlla-
FOIIe JIIsT 30JI0TO-KBApIIEBBIX M 30JI0TO-CYIb(HIHO-
KBapIIEeBBIX TPOsSBICHUNA U OKTSIOPHCKOTO 30JI0TO-KBap-
[IEBOTO MeCTOpOXAeHuUs. OpemicKas TOJIIa COCTOUT U3
YepenyrOINXCs KBApIUTOB M KPEMHHCTO-TIIMHUCTHIX
1 YIIIEPOIUCTO-KPEMHHCTHIX CIAHIEB C PEAKHMHA TIPO-
CI0sIMU 0a3aJIBTOB U UX Ty(DOB, H3BECTHSIKOB, apTUILIN-
TOB, AJI€BPOJIMTOB, MMECYAHNUKOB M TPaBeIUTOB. | paHu-
11a ¢ HIDKeJekalled MakapoBCKOW TOJIIEH coryacHas
Y TIPOBOAMTCS IO TMPEOOIalaHUI0 B OPEIICKON TOJIIIE
0CaJIOYHBIX TTOPOJ] HaJl ByITKAHUTaAMH.

Bocrounee oduonnToBOTO MOsica pacmpocTpa-
HEHBI OTIIOKEHUS XEeMUYUKCKO-CHUCTHTXEMCKOTO TIpeJI-
JTIyTOBOTO KOJUIM3MOHHOTO MPOTrHu0a, MpecTaBIeHHBIC
CpenHe-BepXHEKeMOPUHCKOW  (hIMITONTHON — aacyr-
CKOM cepuel (MPTrUTXEMCKas, OHYaHCKas W YallllnH-
CKasl CBUTHI) U OPJOBUKCKOM MOJIACCOBOM CHCTHUTXEM-
CKOM cepuei (y3WHCKasl, YCThXaMCapHUHCKasl M KyTap-
ckast cBUTHI). CHCTUTXEMCKas CEpHs BBIIIE TIO pa3pesy
CMEHSETCSI COTNIACHO 3aJIETAlOINMHU HIKHECHITY PHIA-
CKUMH MOPCKHMH KPAaCHOIIBETHBIMH OTIOKECHUSIMHU
aT40NBCKON CBUTHI. CHITypHICKUE OTIIOXKCHHS B TIpe-
nmenax XeMYHKCKo-CHCTUTXEMCKOTO TIpormba mpe-
CTaBJICHBI WM3BECTKOBO-TIECUAHUKOBOW CEMHOPaTCKOMH
cBHUTOH, a B KypTymmOWHCKOM O(QHOIUTOBOM ITOsSICE
— KOHTJIOMEPATO-TIECUaHUKOBOW (heTOPOBCKON CBUTOM
MO3/THETO CHITypa, HECOIIACHO TepEeKPHIBAIOIIEeH HHU-
xenexkare Tonmu. OTIOKEHHs] paHHero JeBOHA B
KyprymmoOuHCcKOM T0sIce TTpeaCTaBIeHbl aHAC3UTaMH,
0azanpTaMu U UX TyhaMu aKIypyTCKOH CBUTHI.

[InyTonndeckne n cyOByJTKaHWUYECKHE 0Opa3o-
BaHUS OT TIO3HETO pres 10 JeBOHA PAaCTIPOCTPAHEHBI
Bo Bcex CDII3. Hambomnee apeBHWE MarMaTHYCCKHE
00pazoBaHUs, MPEATIOIOKUTEIBHO, PUPEHCKOTO BO3-
pacTta TIPEeACTaBICHBl HIKUMCKUM (aKIOBYPAKCKHM)
rab0po-runepOa3UTOBBIM KOMILIEKCOM, (hparMeHTHI KO-
TOPOTO PA3BHUTHI B MEJIAHKEBOM KOMILTEKCE O(DHOTHTOB.

CyOBynKaHUYECKHE Tella PaHHEKEMOPHIICKOTO
M3UH3IOJILCKOTO  Tab0pO-AMOPUT-TIIATHOTPAHUTHOTO
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Puc. 1. Cxema reoioru4eckoro crpoeHust AMbII0-CHCTUIXEMCKOTO PYAHO-POCCHITHOTO paiioHa o mMarepuanam ([Tonos u
ap., 1999¢).

1 — YeTBepTUUHBIC OTIOKEHUS, 2—4 — HIKHUI JICBOH: 2 — KCHJICHCKasl CBUTA, HUKHSS [TOJICBUTA, aHIC3UTHI, 0a3alIbThl; 3 —
KYIIXOJIbCKasi CBUTA, TPAXUPUOJIUTHI, TPAXUIALMTHI, UX TY(bI; 4 — aKTypyrcKasi CBUTa, aHAE3UThI, 0a3aJIbThI, TPaXUaH/IE3UTHI,
ux TyQsl; 5, 6 — cunyp: 5 — (enopoBcKasi CBUTA, BEPXHSS MOJICBUTA, KOHIIIOMEPATHI, TPABEINUTHI, TIECUAHUKH, aJICBPOJIHTHI;
6 — aT4oINbCKasl CBUTA, NIECYaHUKH, KPACHOIIBETHBIEC AJIEBPOJIUTHL; 7 — OPJIOBUK (CHCTUTXEMCKAsl CepHs), y3UHCKas CBUTA, MeC-
YaHWKH, KOHIJIOMEPaThl, TpaBesuThl; 8—11 — keMOpHii: 8§ — YanmMHcKasi CBUTa, PUTMUYHOE YepeIOBAaHUE KOHIIIOMEPATOB, I1eC-
YAHUKOB, aJI€BPOJIUTOB; 9 — OHUAHCKas CBUTA, AJICBPOJIMUTHI, ApTMIUINTHI, alI€BPOIECUaHUKH, JIMH3bI IPABEIUTOB, H3BECTHSIKOB,
10 — upruTxemckasi CBUTa, arlioMepaToBbIe TY(bl, KOHIJIOMEPAThI, [IECYAHUKH, IPABENIUTHL, JTUH3bI U3BECTHSKOB; 11 — operckas
TOJIIIA, TIMHUCTO-KPEMHHCTBIE M YIIIEPOANCTO-KPEMHHCThIE CIIaHIIbI, TOPU30HTHI KBapIUTOB, 0a3aJbTOB, UX TY(OB, U3BECT-
HsikoB (Oomee 1280 m); 12, 13 — Bena: 12 — MakapoBCKasl TOJIIA, METa0a3abThl, UX TY(bI, KPEMHHUCTO-IJIMHUCTBIC CIIAHIIBI,
JIMH3BI M3BECTHSIKOB; 13 — aMbUIbCKasi CBUTA, CEPULIUT-XJIOPUT-AILOUT-KBAPLEBbIE CIAHIIBI, JIMH3bI MPaMOpPOB, MeTada3allb-
TOB; 14-22 — unTpYy3uBHBIE IOpoabl: 14 — CHCTUTXEMCKas M0A30Ha, ByJIKMHCKUIT pacCiiOeHHBINH aHOPTO3UT-Ta00OPOBHIA KOM-
TUIEKC, aHOPTO3MTHI, Tab0PO, HOPUTHI, TAOOPOHOPHTHI, TPOKTOJIUTHI, MUPOKCEHUTHI; 15 — KbI3bikuaapckuii rab0opo-HOPUTOBBIN
KOMIUIEKC, AUOPUTHI, KBaplEeBbIe TUOPHUTHI, rab0po, radbdpoanoputsl; 16 — KyprymmbuHckuit odroauToBslii nosic, Kykimma-
CKHUl CHCHUT-IIICIIOYHOTPAHUTHBIN KOMIUIEKC, TPaHOCUCHUTHI; 17 — Jlrkebamicko-AMBUIBLCKAs TIO130Ha, J[XKOWCKHUIA TpaHUTHBIHA
KOMIUIEKC, IesiouHble rpanuThl; 18 — Kennelicko-CarinHckuil 0a3aibT-pUOIMTOBBIN KOMIUIEKC, TPaHUT-NOP(HUPBI, PHOJIHTHI;
19 — 6a3anbThl, MUKpOTradopo; 20 — MakapoBcko-Opelickuii 6a3anbT-aHIe3UuT-PHOIUTOBBIH KOMIUIEKC, MUKpOrad0opo, Jonepu-
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ThI; 21 — TIarnorpanuTel, nopdupsr;, 22 — MmxuMckuii rab0po-ruepOa3uToBBIi KOMIUIEKC, YIIbTpada3uToBas 30Ha (G): Tapil-
OypTHUTHI, TyHUTHI, CEPIICHTHHHUTHI, CEPIICHTHHU3NPOBAHHBIC TIOPOIBI, TabOponaHas 30Ha (V): Tab0po, TaO0OPOHOPHUTEI, TaKH
MHUKpPOTadOpO, TOIEePUTHI, 0a3aBTHl; 23 — TEKTOHUYECKUH MeTanxK; 24, 25 — pa3noMsl: 24 — yCcTaHOBIIGHHEIE; 25 — HEYCTaHOB-
neHHol Mopgonorum; 26 — HagBury; 27 — Mectopokaenue Oxrsaoprckoe (94°3530" B.a., 53°05' c.mr.); 28 — Touk| 30710TO-
pyIHOI MuHepanm3aum; 29 — Touku HabmoneHus (T. H.); 30 — HoMepa 1po0; 31 — pocchinu; 32 — MOTOKEHNE TEOTOTHIECKIX
pa3pesoB.

Fig. 1. Scheme of geological structure of the Amyl-Sistigkhem ore placer region, after unpublished report of (Popov et al.,
1999).

1 — Quaternary deposits; 2—4 — Lower Devonian: 2 — Kendey Formation, lower subformation, andesite, basalt; 3 — Kupkhol
Formation, trachyrhyolite, trachydacite, their tuff; 4 — Akturug Formation, andesite, basalt, trachyandesite, their tuff; 5, 6 —
Silurian: 5 — Fedorovsky Formation, upper subformation, conglomerate, gravelite, sandstone, siltstone; 6 — Atchol Formation,
sandstone, red siltstone; 7 — Ordovician (Sistigkhem Group), Uza Formation, sandstone, conglomerate, gravelite; 8—11 —
Cambrian: 8 — Chapshi Formation, rhythmic intercalation of conglomerate, sandstone, and siltstone; 9 — Onchan Formation,
siltstone, claystone, silty sandstone, lenses of gravelite and limestone; 10 — Irgitkhem Formation, agglomerate tuff, conglomerate,
sandstone, gravelite, limestone lenses, 11 — Oreshsky Formation, clayey-siliceous and carbonaceous-siliceous shales, horizons
of quartzite, basalt, their tuff, limestone (>1280 m); 12, 13 — Vendian: 12 — Makarovsky Formation, metabasalt, their tuff,
siliceous-clayey shale, limestone lenses; 13 — Amyl Formation, sericite-chlorite-albite-quartz schist, lenses of marble, metabasalt;
14-22 — intrusive rocks: 14 — Sistigkhem Subzone, Bulka layered anorthosite-gabbro complex, anorthosite, gabbro, norite,
gabbronorite, troctolite, pyroxenite; 15 — Kyzykchadr gabbronoritic complex, diorite, quartz diorite, gabbro, gabbrodiorite;
16 — Kurtushibinsky ophiolite belt, Kukshin syenite-alkali granitic complex, granosyenites; 17 — Dzhebash-Amyl Subzone,
Dzhoy granitic complex, alkali granite; 18 — Kendey-Sagly basalt-rhyolitic complex, granite porphyry, rhyolite; 19 — basalt,
microgabbro; 20 — Makarovsky-Oreshsky basaltic-andesitic-rhyolitic complex, microgabbro, dolerite; 21 — plagiogranite,
porphyry; 22 — Idzhim gabbro-ultramafic complex, ultramafic zone (c): harzburgite, dunite, serpentinite, serpentinized rocks,
gabbroic zone (v): gabbro, gabbronorite, microgabbro dikes, dolerite, basalt; 23 — tectonic mélange; 24, 25 — faults: 24 —
proven; 25 — inferred; 26 — thrusts; 27 — Oktyabr’skoe deposit (94°35'30" E, 53°05’ N); 28 — points of gold mineralization;

29 — observation points (0. p.); 30 — sample numbers; 31 — placers; 32 — position of geological cross-sections.

KOMIUJICKCa PACHpPOCTPAHEHBbl CPEAN OTIOKEHUH Ma-
KapoBCKoi W opemnickoi Tomm. IToku n xmmoodpas-
HBIE TeJIa CpeIHe-, MEJIKO- 1 MUKPO3EPHUCTBIX Tab0po,
JUOPUTOB, KBAPLEBBIX IMOPHUTOB, IIATMOIPAHUTOB U
IPaHOMOPHUTOB NPEOOPa30BaHbI B yCIOBUSX 3€JIEHOC-
naHueBod Qauun mMeraMoppu3Ma, a BMEIIAIOUINE HX
a¢dy3uBHBIE 0a3UTHI MIPEBPAICHBI B allbOUT-ATHIOT-
AKTHHOJIUTOBBIE CIIAHLIBL.

B CucrurxeMckoii TOm30HE, B JIEBOOEPEKBHE
p. bunemur, oOHaXkaeTcst pacciIOeHHBI bBylkuHCKHIA
MaccuB rad0po-aHOPTO3UTOB OPJOBUKCKOTO BO3pACTa.
K paHHeneBOHCKOMY MHTPY3MBHOMY MarmMarusMy yc-
JIOBHO OTHECEH KbI3BIKYAAPCKUI rab0po-IuopuT-rpa-
HUTHBIN KOMIUIEKC. B Haganme neBoHa B AMbuio-/[xe-
0alICcKoi 30He MPOUCXOIUIIO CTAHOBJIEHUE OOJIbIIEIIO-
POXKCKOTO IPAaHUTOMIHOTO M DKOWCKOIO IPAaHUTOBOIO
koMmIuieKkcoB. B KypTymmOuHckoM mosice K 3ToMy Bpe-
MEHH OTHECEHBI TeJla KYKITMHCKOTO CHEHHUT-1LEI0YHO-
IPaHUTOBOIO KOMILJIEKCA.

CrpyKkTypHble OJIOKHM pailoHa pa3rpaHUIMBaIOT-
Cs1 PETMOHAIBHBIMHU Pa3pbIBHBIMY HapyLICHUSIMH: Cy0-
mupoTHelid KaHparckuii pasiiom (ceBepHee paiioHa)
paznensier CeBepo-CasiHekyto u TaHHYOJIbCKO-XaMm-
CapUHCKYIO OCTPOBOAYKHBIE cucTeMbl; Kyprymmoun-
CKUIl O(HMOIUTOBBIN MOAC OKOHTYpUBAaeTcs cyOMepH-
IUaNbHBIME (Ha Tepputopun paiiona) CasHo-TyBuH-

CKHUM (C BOCTOKA) Pa3JIOMOM U YCHHCKUM HaJBUTOBBIM
LIBOM Ha 3amnajie. Pa3pbiBbl Oojiee BHICOKHX MOPSIIKOB
B AMbUT0-CHCTUIXEMCKOM paiioHe SIBJISIOTCS CaTeIIu-
TaMH PErHOHaJbHBIX pa3noMoB. [IIMKaTUBHBIE CTPYK-
TYpBl CEBEPO-BOCTOYHOIO U CyOIIMPOTHOrO Halpas-
JICHUH COINPOBOXKIAIOT Pa3pbIBbl PA3HBIX IOPSIKOB.
Pa3pbIBHBIE HAapyLICHUS KOHTPOJIUPYIOT IOJIOKEHHE
NPOTSHKEHHBIX KBAapLEBBIX *HJ, IITOKBEPKOB, IOJIEH
THIPOTEPMAIbEHO-U3MEHEHHBIX ITOPOA, TaeK U POCCHII-
HBIX MECTOPOXKACHUH 30J10Ta.

AMbI10-CHCTUTXEMCKAsT  ACTIPECCUs  SIBIISETCS
JTONITOXKUBYIIIEH MOPPOCTPYKTYPOH C IMTUPOKO PA3BUTOM
HEOr€HOBOM T'MIIPOCETHIO, OYTH MOJHOCTBIO YHace-
JIOBAaHHOM COBPEMEHHOH rusipocerbio p. Cuctur-Xem
Y 3HAYUTEJIBHO Pa3sMbITOM COBPEMEHHOW T'MIPOCETHIO
p. AMBUL DTO OTIIMYME B TeOMOP(OIOrHUECKOM TUIaHe
00BSACHSIETCS TE€M, UYTO OaccelHbl ITUX PEK, pa3lieieH-
Hble KypTymmOuHcKkuM XpeOToM, NMpUHAIJISKAT pas-
JMYHBIM Oazucam 3po3uu: p. AMbul oTHOcuTCs K FOx-
HO-MMHYCHHCKOM BIlajinHe ¢ aOCOJIOTHBIM YPOBHEM
Oaszuca apo3uu 243 M, a p. Cuctur-Xem — K Yiryrxem-
CKOH BraainHe ¢ a0COMIOTHBIM YPOBHEM Oazuca 3po3uu
540 M. DTO OTpakaeTcs B MPUYPOYCHHOCTH Oaccceii-
HOB 3THX PEK K Pa3HbIM THUIAM MOP()OreHeTHUECKUX
TUTIOB pocchineld. B OacceiiHe p. AMBUT mpeoOnagaroT
IpoLIeCChl Bpe3aHusl pycen pek (yOuHHas 3po3usi) U
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BBIHOC MaTepualia, POCCHIU MPEUMYIIECTBEHHO JI0-
JUHHBIC HOPMAJIbHBIE, PEXKE TeppacoBbIe, MeCTaMH
OHHM MOTYT OBITh MEPEKPHITHI JETOBUAILHO-TIPOIFO-
BHAJILHBIMU OTIIOKeHUsIMHA (YKiToH monmH 0.02-0.015).
B Oacceiine p. Cuctur-Xem mpeobOnagaeT OOKoBas
3pO3UsI U aKKyMYIISIIUsSI Marepuana ¢ (GpopMHUpOBaHU-
€M MOrpeOCHHBIX OTIIOKCHUH B MpejeliaX JIOKaIbHBIX
OJIOKOB OITyCKaHWUsI, POCCHITIH HOPMAJTbHBIC JIOTTUHHOTO
THUIA TOJIBKO B BEPXOBBSIX PEK, HIIKE OHH TEPEXOJAT
OOJBITICH YacThIO B TOTPeOCHHBIC HEOTEHOBBIE POCCHI-
U, TEPEKPBITHIC YEXJIOM OoJiee TIO3HUX OTIOKECHHUH
(yxmon gomua 0.005-0.006) (ITpymaukos, 2004).

CTpoeHue THIIOBBIX ONIPO0OBAHHBIX Pa3pe30B

Paspes B mommuae p. KyHmycyT (paBsIii MPUTOK P.
AwMbLT) 10 JIUHUH 6 (puc. 1) BKITIOUaeT (CBEPXY BHU3):

1 — MOYBEHHO-PaCTUTENBHBIN CIIOH, MOITHOCTB 0.3 M;

2 — CKJIOHOBBIE OTJIOJKEHHUS C 00JIOMKaMH, 111e0-
HEM W JIPECBSHO-TIIMHUCTBIM MaTepramoM (apQuin),
MOIITHOCTE 1-2 M;

3 — MPOMBITHIE COPTHPOBAHHBIE 30JIOTOHOCHEIE
TPaBUAHO-TAJIEYHbIE OTJIOXKECHHS C IE€CYaHO-TIUHH-
CTBIM 3€JIEHOBATO-CepBIM 3aroauuTeneM (aQyt), mor-
HOCTH 45 M;

4 — ToTHK: Ta00PO, CIITHHO BRIBETpEIbIC 2(h(y3HBEL

Pazpe3 B mommue p. UepHOl (TIpaBBIid MPUTOK
p. Cuctur-Xem) mo nuauu 146 (puc. 1) BKIIOUaeT
(cBepxy BHH3):

1 — MOYBEHHO-PACTUTENBHBIN CIIOH, MOITHOCTB 0.3 M;

2 — cepwle, CHHE-3€JIeHbIe U KOPUYHEBBIC TIIH-
HUCTBIE ¥ WIMCTO-TJIMHUCTHIE OTIOKEHUS, KOTMIECTBO
obmomouHoro marepuana 5-35 % (TpaBwii, rambka,
npecsa, meoeHs ), (apQuiu), MOIITHOCTD CJI0ST BEIPBUPY-
er ot 0.5-1.5 no 5-7 m;

3 — sIpKHe KeJITOBATO-KpaCHBIC TaJeqHO-Ipa-
BUWHBIC OTIOKEHHUS C TJIMHHUCTHIM 3arlOIHUTENIeM JI0
15-25 %, momHOCTS 2—7 M. ['anbka u TpaBuii XOpOIIo
OKaTaHbl, UX comepkanue Bapeupyet ot 40 mo 70 %.
OO0JIOMKH TIOPOJT CHITEHO BBIBETPEITBIE, JIETKO pa3pyiia-
forcs. CoctaB 06moMkoB: kBapir (5—10 %), ahdy3uBsr,
rab0poaradassl, MecuaHnKky, KOHTToMeparsl (aNyt);

4 — IIJIOTHK: CHJILHO BRIBETpeNbic ()P y3UBHI.

Tsoxemast Qpakiust [UTMXa TECKOB W3 POC-
cemu  p. YepHOW BKIIOYAaCT Clemyronwe (ppaxmmu
(%): wmarmutHyto (MarHetut 80-85, TUTaHOMarHETHT
10-15, xpommmuHenua 5—10, emMHUYHbIE 3HAKU YKEJe3U-
CTOTO XpOMHTA 1 TETHUTA), HICKTPOMArHUTHYTO (MITbMEHHUT
+ manranousibMeHut 7075, snupor 10-15, maptur + re-
Marut 1520, equHIIHBIe 3HaKH aM(UO0IIa U TypMaITiHA)
Y HeMarauTHyto (3rmaoT 90, IpKoH 3—5, 30710TO, TTHPHT,
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APCEHOITNPHT, IIIEEJIUT, KHHOBAph, OApHT, 3HAKK TpaHara,
pyTuIa, aHatasa, arnaruTa, TATAHUTA U MyCKOBHTA).

METO/IbI JIABOPATOPHBIX UCCJIEJOBAHUI

Yactumpl 3070Ta U1l M3yYEHHUS OTOOpaHBI B
pe3ynbTare MPOMBIBKH AJUTIOBHS CTapaTeIbCKUM JIOT-
KOM B TOYKaxX HaONIOAEHUS MCCIENOBAHHUS POCCHITTEH
pationa (puc. 1). MuHepanbHBI COCTaB MIINXa, I'pa-
HyJIOMETpHICCKAE U MOP(OIOTHUECKIE 0COOCHHOCTH
YaCTHII 30JI0Ta U3ydanach NMoj OMHOKYISIPHBIM MUKPO-
CKOTIOM TIpY HEOOJBIIIOM yBETMYECHUH T10 TPAJUITUOH-
Hoit cxeme (Pompirnna, 2007). M3yuena 31 mmuxoBast
mpoba. XWMHUECKUH COCTaB W BHYTPEHHSS CTPYK-
Typa' YacTuI[ 30JI0Ta B MOJUPOBAHHBIX SMOKCHIHBIX
IIamrkaXx M3y49eHbl Ha CKAaHUPYIOIMIEM SIIEKTPOHHOM
Mukpockore (COM) Tescan Vega 11l SBH ¢ unTerpu-
POBaHHOW CHCTEMOM HEProJIUCIIEPCUOHHOTO MHKPO-
ananmm3a Oxford X-Act B maboparopun R&D mentpa
«Hopaukens» MHCTUTYTA TOPHOTO A€Ta, TEOJOTHH U
reorexHoioruit CHOMpPCKOTo (emeparbHOro yYHHUBEP-
cuteta, T. Kpacuosipck (omeparopsr b.M. JlobacToB u
C.A. CunbsaoB). @ororpaduy 4acTHIT 30710Ta TIOTyUe-
HBI B pe)KUMe 00paTHOpacCEeSTHHBIX AEeKTpoHOB (BSE),
3HAYEHUS SIPKOCTH ¥ KOHTpAcTa OAONPATUCH WHINBH-
JyaJTbHO JUTS HAWITY4Ied BU3yalIu3alid BHYTPEHHUX
HeomHopomHocTel 3epeH. Ilpemen obHapyxkenus Au,
Ag, Cu cocraBun 0.5 mac. %.

PE3YJITATBI UCCJIEJJOBAHUIA

CrpykTypHO-MOposiornyecKkasi HEOTHOPOIHOCTH
POCCHIITHOTO 30J10TA

YacTHIibl 30J10Ta B M3YYCHHBIX POCCHITISIX UME-
IOT KOMKOBAaTy[0 W30METPUYHYIO U YITUHEHHYIO (op-
MBI ¢ KCEHOMOP(HBIMH M HHOTJIA THITUIAOMOP(PHBIMH
OTpaHWYCHISIMH (TUTACTHHYATON, TaOIUTUATOH, TIPHU3-
MaTuaeckoit Mopdonorun) (puc. 2).

KonndectBeHHass XapaKTEpPHCTHKA TpaHyJIOMe-
TPUICCKHUX, MOP(POTOTHICCKUX OCOOCHHOCTEH M CTe-
MICHH OKaTaHHOCTH 30JI0Ta B POCCHIISX MPHBEICHA B
tabm. 1. B BomoTokax pp. Kyaaycyr (MeX Iy ToJTOBKOM,
CepEeNMHON W XBOCTOM POCCHINH), V3UH3I0IL (MEXITY

[Tpum. ped. Ynorpebisemasi TePMUHOJIOIHS, OMHCHIBAIOIIAS
CTPYKTYpY B MOP(}OJIOTHUECKHE OCOOEHHOCTH arperaroB 30J0Ta
(rpanoGnactoBas, OCTOHHAs, MWJIOHUTOBas, (ETB3UTOMONOOHAS,
HICEBIOMOP(HO-KPUIITOrPAHOOIACTOBAsA, K30TCHHBIE CPOCTKH, pe-
Opa vacTtu), siBrsieTcs aBTopckoit (Xeprek, CazoHos, 2022, 2023).
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Puc. 2. Mopororinueckrne 0COOCHHOCTH POCCHITHOTO 30JI0Ta: @ — KOMKOBaroe, Heokaranuoe, T. H. 1001 (p. Main. Anru-
SK); 6 — MI30METPUYHOE, KOMKOBATOE, OKaTaHHOE, T. H. 559 (p. bom. Anrusx); B — mractTuHYaroe, okaraHuoe, T. H. 573 (p. Yep-
Hasl); T — HEOKaTaHHBII arperar CIunImmxcs 9actuiy, T. H. 1015 (p. Max. Anrusx).

Fig. 2. Morphological features of placer gold: a — lumpy, unrounded, o. p. 1001 (Maly Algiyak River); 6 — isometric,
lumpy, rounded, o. p. 559 (Bolshoi Algiyak River); B — lamellar, rounded, o. p. 573 (Chernaya River); r — angular aggregate of
particles, o. p. 1015 (Maly Algiyak River).

Tabnuya 1
Du3nyeckne TUNOMOPGHbIE NPU3HAKH POCCHITHOT0 30710Ta AMBLIO-CHCTHIXEMCKOT0 PYIHO-POCCHITHOTO paiiona, %o
Table 1
Physical typomorphic features of placer gold of the Amyl-Sistigkhem ore placer region, %
Bonorok Konnycyr M3unztons  (Man. bunenur| bon. bunenur | Man. Anrusix | bon. Anrusik Yepnas
[Tonoxenue B
pOCCHHHFCXFCXFCXFCXFCXFCXFCX
I'panynomerpus
-5+2 10| - | - |20|15|100f 3 | — |v/o|H/O| 5 |HO|10|10| - | 2|3 |2 |10|5 |1
2+1 35| -] -130|3|-|7 |1 |noflv/o|15|u0|25|20| 2 |5 |20|43|30|25]| 9
—1+0.1 55 1100]100| 50 |50 | — [90 | 99 |n/o|n/0o| 80 |H/o| 65|70 98193 |78 |55]60]|70]90
Mopdomorust
KomkoBarass | 90 | 95| — | 60 | 40 [100| 72 | 85 |H/o|H/0| 65 |H/0| 65 | 65|25 |85 | 60 | 30 |100| 20 | 35
IMnactuauaras | 10 | 5 |100(40 | 60| — | 8 | 5 |w/o|w/o0|35|H0|35(35|75(15(40|70| — |70 |65
Kpucramisr,
ZFeHZ[pI/ITLI -/-/-1-1-1-120|10 |w/o|n/O| — |HO| = | - | - | —-|—-|—-|-1]10] -
OKaTaHHOCTD
He oxarannbie | 30 | 15 | 50 | 45 | 60 |100| 65 | 40 |n/o|nw/o| 5 |n/o| 75|20 | 20|60 | 60 |10 |85 |55 |30
YactruHo
oxaranuee | 79190 | 50 | 55|60 [100| 20 | 30 | #/o |H/o | 90 |w/0| 25|70 | 55| 38| 25|45 |15 45|30
Okaramnple | — |35| — | — | — | — | 15|30 |H/o|H/o| 5 |Ho| — |10]25| 2 |15]45]| - | - |20

Ipumeuanue. Tlonoxenne Touek HadIrOAEHNS B pocebinu: I —ronoska; C — cepenuna; X —XBOCT; H/O — HE M3y4allOCh;
MIPOYEPK — HE BBISBJICHO.
Note. Position of observation points in a placer: I — head; C — middle part; X — tail; #/0 — not determined; dash — not revealed.
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Puc. 3. COM ¢oto cpe3oB pocchInmHOro 3010ta AMbUIO-CHCTHIXEMCKOTO PYAHO-POCCHIMTHOIO paifoHa: a — HeoKaTtaHHast
KCEHOMOpP(HAs YaCTHUIIA C BBICOKOPOOHOH KaHMOM 1 JIMH30BHJHO-TISITHUCTBIM HEOJHOPOHBIM SIAPOM; O — OKaTaHHAs YacTHUIIA
C BBICOKOIPOOHOH KalMOM ¥ MIMTIOBUAHBIMH OTPOCTKAMH HOBOT'O 30JI0Ta Ha MOBEPXHOCTH; B — ()parMeHT arperarHoii (rpaHo-
01aCTUUECKOMN ) YaCTHIIBI C YCITyHYaThIMU OTPOCTKAMU Ay THT€HHOTO 30JI0Ta Ha OBEPXHOCTH U MEK3EPHOBBIMH MTPOXKUIKAMU
BBICOKOIIPOOHOTO 30JI0Ta; I' — arperar CIUMIIMXCS YaCTHIl C BHICOKOIIPOOHBIMH KaliMaMu; I — U30THYTas YaCTHIA C BHICOKO-
MpOOHOM KalMO# 1 MATHUCTO-HEOJHOPOIHBIM SAPOM, 00Pa30BABIIUMCS TTOCIE U3rM0a YACTHUIIBL; € — M30METPUYHAS OKATAHHAS
YaCTUIA C IIMTOBH/IHBIMH M YELITyHYaThIMU OTPOCTKAMH ay TUTEHHOTO 30JI0Ta Ha TIOBEPXHOCTH M IIIOWYATO-MUJIOHUTOBOM BHY-
TPEHHEH CTPYKTYPOii, B KOTOPOIi MOIOCKHI Pa3HON HHTEHCHBHOCTH CEPOTO IIBETA OTPAKAIOT PAIUUHYO MPOOHOCTB; K — OKaTaH-
Hasl 9acTHUIIA C BEICOKOIPOOHON KalMOiA, IIMITOBUIHBIMU M YEUIyH4IaThIMH OTPOCTKAMHU ayTHT'€HHOT'O 30JI0Ta Ha MOBEPXHOCTH
U S7IPOM C MIJIOHUTOBOM CTPYKTYPOif; 3 — HEOKaTaHHAs TUITUANOMOP(HAS YaCTHIIA C BBICOKOPOOHON KaiiMOM U MATHUCTO-HE-
OIHOPOJIHBIM SIPOM; U — (DPArMEHT YACTHUIIBI MEANCTOTO 30J10Ta C MIACTHHYATO-PEIIETYATON CTPYKTYPOM, B KOTOPOU CBETIIbIC
1 CBETIIO-CEpBIE ITACTHHKHU UMetoT cocTaB Cu-Ag-Au ¢ mpo6HOCTEIO 930 %0 11 Cu-Au ¢ ipoOGHOCTEIO 896 %0, COOTBETCTBEHHO.
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Fig. 3. BSE images of cross-sections of placer gold of the Amyl-Sistigkhem ore placer region: a — angular anhedral
particle with a high-fineness rim and a lenticular-spotty heterogeneous core; 6 — rounded particle with a high-fineness rim and
spiky aggregates of new gold on the surface; B — fragment of an aggregate (granoblastic) particle with scales of authigenic gold
on the surface and intergranular veinlets of high-fineness gold; r — aggregate of merged particles with high-fineness rims; m —
curved particle with a high-fineness rim and a spotty-heterogeneous core formed after bending of particle; e — isometric rounded
particle with spikes and scales of authigenic gold on the surface and plicated-mylonite internal structure, in which the bands
with different gray tint reflect different fineness; »x — rounded particle with a high-fineness rim, spikes and scales of authigenic
gold on the surface, and a core with mylonite structure; 3 — angular subhedral particle with a high-fineness rim and a spotty-
heterogeneous core; n — fragment of cuprous gold particle with platy-lamellar structure, in which the light and light gray plates
have the Cu-Ag-Au and Cu-Au composition with fineness of 930 and 896 %o, respectively.

cepeauHoi 1 XBOCTOM), Mai. bunenur (Mexmy roios-
KOl M cepenuHoii), bom. ANTHsIK (MEXIy TOJIOBKOM,
cepenHOM B XBOCTOM) 1 UepHas (B cepennHe) GUKCH-
pYIOTCS pe3Kre M3MEHEHHs KOJIMYECTBEHHBIX MOKa3a-
Tesel THMOMOP(HBIX MPU3HAKOB YaCTHUIT 30JI0TA.

Mopdonorugeckne 0COOEHHOCTH YAaCTHIl HAH-
Ooree oTUETIIMBO TIposiBlieHBI Ha BSE m300paskeHHIX
(puc. 3): xcenomopdHas ameboBugHAsA (hopma, THUTIH-
nuoMopdHas. Ha MOBEepXHOCTH YaCTHIl TPOSBIECHBI
MIUITOBUAHBIE W YelIyidaThle OTPOCTKH ayTHTEHHOTO
30JI0Ta; OTMEYAETCS COBEPIICHHAs OKAaTAaHHOCTh 4a-
CTHII, a TaKKe DK30TeHHBIE CPOCTKH. Pa3sHOBHIHOCTH
CTPYKTYp BHYTPEHHETO CTPOCHHS BBIPAXKAIOTCSA He-
OIIHOPOITHOM OKpACKO¥: OT OelIoit 10 cepoil pa3Hoi HH-
TEHCUBHOCTH; PUCYTCTBYIOT MIJIOHUTOBAS CTPYKTYypa
M CTPYKTypa pacraja TBEPJOTo pacBopa. YBeIU4eHHe
WHTEHCHBHOCTH CEPOT0 IBETa MOMYEPKUBAET CHUKE-
HUE KOHIIEHTpaIui AU B COCTaBe.

[Tomumo MeTacoMaTHIeCKuUX MpeoOpa30BaHMA B
SJIpax YaCTHI] POCCHIITHOTO 30J10Ta MPOSBIEHBI Ae(op-
MaIMOHHBIE CTPYKTYphl. ['umneprennsie mpeoOpa3oBa-
HUSl B arperarax 30J0Ta CONPOBOXKIAIACH (POPMHUPO-
BaHHEM MHHEPAIFHBIX aCCOIMANN BO BKIFOUCHHSX:
JUMOHHT; JIUMOHHUT ~+ THAPOCIIOAMCTHIC TITHHUCTHIC
MUHEPaJIbl U JUMOHHUT + KAOJMHHUT + KBapII.

XuMHYeCKHEe TUTHI H HEOTHOPOIHOCTh
POCCHITTHOTO 30J10TA

Tunu3zanus 30JI0THH 110 XUMHYECKOMY COCTaBY
MPOBEJICHA N0 BHYTPEHHUM yYacTKaM YaCTHII, TAK KaK
BHEIITHUE YYACTKH MPEACTABICHB XUMHUECKH YUCTHIM
30JI0TOM T'HIIepreHHoro npoucxoxkaeHus (I[lerposckas,
1973). B pocchimsax paiioHa BeIsBIeHB MeaucToe (Cu-
Au; Cu-Ag-Au), prytucroe (Hg-Ag-Au) u cepebpu-
ctoe (Ag-Au) 30710TO, KOTOPBIE HACTIEAYIOT COCTaB TH-
MTOTEHHOTO 30J10Ta (TalI. 2).

I{eHTpasbHbIE YacTH 3€pPEH POCCHIITHOTO 30J10-
T4, CUMTAIOIIUECS PETMKTaMU DHJIOTCHHOTO 30J10Ta
(ITerpoBckast, 1973), obnamaror Oojiee OTHOPOTHBIM

COCTaBOM, 4Y€M YACTHIIBI 30JI0Ta W3 KOPEHHBIX PYI.
HeonHopomHOCTh KOHIIEHTpAIMK 30JI0Ta B COCETHHX
TOYKaX SHJAOTEHHOTO 30JI0Ta OOBIYHO COCTaBiseT 15—
20 %, a B a1pax pOCCHIHBIX YacTUll — 2—5 %, npuyem
KOJIMYECTBO BBISIBIEHHBIX CIIy4aeB HEOITHOPOTHOCTEH
cHwkaercs Ha 20 %. [Ipeobnanarouine ciyyan Heon-
HOPOJHOCTH COCTaBa SJIepP YaCTHI] POCCHIITHOTO 30JI0Ta
oTMedeHHI B cpeHenpoOHoM (800—899 %o) 30m0Te.

ToHwaifme MeX3epHOBBIE TPOXKIIKH (950—
1000 %o), BCTpewarommecs BO BCEX XHUMHYECKHX
TUTIAX 30JI0Ta, TOSBJISAIOTCS B 3€PHUCTBIX TpaHOOIa-
cToBBIX arperarax. OHM OTMEUalOTCS B YacTHIAX C
OXpaMH JIMMOHHTA, Oe3 CIIeJIOB OKAaThIBAHHA, NPHU
MUHUMAIIEHOM MPOSIBICHUH BBICOKOMPOOHBIX KalM
¥ B OKaTaHHBIX YaCTHUIIAX C TOJICTOW BBICOKOIPOOHOM
Kaiimoii. Ix oOpa3oBaHWe CBS3BIBACTCS C aKTHBHBIM
¢ y3HOHHO-UHPMIBTPAIMOHHEIM —~ MeTacoMaTnye-
CKHM TIpeoOpa3oBaHUEM 30JI0TO-CEPEOPSHBIX U Oojiee
CIIOKHBIX XHMHYECKUX 30JI0TOCONEPKAIINX CHCTEM
B TUmepreHHbIx ycnoBusax (Xeprek, CazoHos, 2022,
2023). Bricokast mpoOHOCTH 30J10Ta B IPOXKHUITKAX CBSI-
3aHa ¢ BeIHOCOM Ag 1 Cu, 60ee IOABIKHBIX, 4eM AU.
[Ipennonaraercs, 4To pa3Mepsl TapaMeTPOB KPUCTAII-
JTUYECKON PEmeTKH OTIANYAIOTCS Y HU3KO-, CpPeIHe-, ’
BBICOKOTIpoOHOTO 30510Ta (Xeprek, Cazonos, 2023).
PackppiTHEe TPaHMYHOTO TIPOCTPAHCTBA M OTJIIOKEHHE
BBICOKOIIPOOHOTO TPOKFITKOBOTO 30JI0Ta, BO3MOXKHO,
OCYIIECTBIISIIOCH MTPH METACOMATHYECKOM 3aMeIIeHUN
TpaHOOIACTHYECKOTO arperara siiep W yMEHBIICHUU
0o0BbeMa KPUCTAUTMUECKON PEIIeTKH 30J10Ta OT HU3KOH
K CpeoHEl W Janee YBEJWYEHUM K BEChbMa BBICOKOH
MIPOOHOCTH B 30JI0TE sIpa.

[Ipeobnamaromiee KOIMYECTBO 3€PEH POCCHIITHO-
TO 30JI0Ta UMEJI0 BBICOKONPOOHYIO KaliMy TOJIUHON
2040 mxMm, penxo 200 mxm. M3 obmiero uncia u3y-
YEHHBIX 30JI0THH KaiiMa oTcyTcTBOBanay 13 % (Heoka-
TaHHBIE YaCTHIIBI 30JI0Ta CEPeOPO-30JI0TOTO COCTaBA U
pryTHCTOTO 30510Ta). OKOMIO 55 % YacTHIl HE OKAaTaHBI,
HO MUMEIOT BBICOKOIIPOOHYIO KaiiMy 1 33 % vacTui oka-
TaHbI U OKPY>KEHbI KalIMOM.

MUMHEPAJIOTVISI/MINERALOGY 10 (1) 2024
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Tabruya 2
XHMUYECKHIT COCTAB POCCHITHOTO 30J10Ta AMBLI0-CHCTHIXeMCKOr0 paiioHna
Table 2
Chemical composition of placer gold of the Amyl-Sistigkhem region
DnemenTbl, aT. % | Xuwe | Xuw | X | S | \Y
Cucrema Ag-Au (cepeOpucroe 3071010, n = 841)
Ag 24.45 0.39 7.20 4.65 65
Au 99.94 75.32 92.84 4.72 5
IIpoOHOCTB, %0 996 755 928 46.76 5
Cuctema Hg-Ag-Au (pTyTHCTOE 30J10TO0, N= 44)
Hg 20.23 1.5 6.52 5.38 83
Ag 22.85 3.95 10.60 4.43 42
Au 96.09 70.72 83.25 5.79 7
IIpoOHOCTH 953 707 831 56.28 7
Cucrema Cu-Ag-Au (Meaucroe 3051010, n = 27)
Cu 10.77 0.47 2.32 2.01 87
Ag 7.34 0.3 3.07 2.42 79
Au 100 87.94 94.6 3.87 4
[TpoGHOCTH 988 879 946 35.78 4
Cucrema Cu-Au (MeIucToe 30J10T0, n = §)
Cu 10.47 0.99 7.51 3.94 53
Au 99.51 89.04 92.05 4.20 5
[IpoGHOCTH 990 896 924 39.46 4

Ipumeuanue. Conepxanusi: Xy, — MUHUMAIbHOE, Xyae, — MAKCUMAIIBHOE, X, — CPEAHEE; S —
CpEeIHEKBaIPaTHYHOE OTKIOHEHHE; V — Koa(pUIMEHT BapHaly, %.
Note. Contents: Xy, — Minimum, X,.e. — maximum, X, — average; S — average square

deviation; V— coefficient of variation, %.

BricokonpoOHast kaliMa y PTYTHCTOrO 30J10Ta
IUIOTHAs ¥ TPaHOOJIACTOBAsI TOJIBKO BO BHEILIHEH ee ya-
ctu. Ha rpanuiie kaiiMbl ¢ pEJIMKTOBBIM SAPOM OTMEUa-
eTCsl TPaHOOIACTHUECKUI I'paHyJIUpPOBAaHHBIN arperar
HEPBUYHOTO 30J10Ta, B KOTOPOM BBICOKOIIPOOHOE 30J10-
TO KaliMbl 00pa3yeT MmeTelbyaThlii y30p MO IpaHHLaM
3epeH. CTpoeHHe KaiiM y 4acTHLl PTYTHUCTOTO 30J10Ta C
coaepkanueM 5.4 % Hg u Oonee (B Hawem ciyyae 10
9.21 %) nopuctoe, npuyeM Mopsl UMEIOT YepBE00Opas3-
HBII (MEPMEKUTOBBIH) 005MK. OCOOEHHOCTh CTPOSHUS
KallMbI PE3KO BBLAEISIET PTYTHUCTOE 30JI0TO CPEIH JIPy-
IMX XUMHYECKUX THIIOB POCCHITHOTO METaJlIa.

Y MeaucToro 30J10Ta CTPOSHUE BHICOKOIPOOHON
kaiiMbl (5-200 MKM) IJIOTHOE, HO WHOTHA, B HEH OT-
MEYaroTCs ISITHA YYaCTKOB C IPyIMIIaMM LIEJIeBHIHBIX
nop, Hacienymoummx (opMy IUIAaCTHHOK COOCTBEHHO
MeancToro 3o1ota pasmepoM (1-2) x (10—40) mrm.

XapakTepHCTHKA PA3HOBUIHOCTEH POCCHIITHOIO
30J10Ta paiioHa

B Toukax HaONIONEHUS M3YyYEHHBIX POCCHIIEH
BBISIBJICHBI Pa3JIMUHbIE COUETAHUSI YACTHL 30JI0Ta IO
coctaBy u ipoOHOCTH (Tadi. 3). [1o cocraBy gacTHIbI
30J10Ta NOApa3AessioTcs Ha cucteMbl Ag-Au, Hg-Ag-
Au u Cu-Ag-Au 1 XapakTepu3yrTCs pa3InIHOMN TPoo-

MUMHEPAJIOTVISI/MINERALOGY 10 (1) 2024

HOCTBIO, OKAaTAaHHOCTBIO, CTPYKTYPaMu, IPUCYTCTBUEM
BBICOKOIIPOOHOI KaiiMbl MJIM €€ OTCYTCTBHEM U apare-
HETUYECKUM KOMIIJIEKCOM MHUHEPAJIOB BO BKIIOUCHHSX.

Cucmema Ag-Au. 30710TO TAKOTO COCTaBa MPe0o-
JajaeT B POCCHIsIX paiiona. Ha ero nomiro npuxoaurcst
ok0110 93 %. Yactuipl 30510TocepeOpsSIHOrO cocTaBa Xa-
PaKTEpU3yIOTCSl IPOOHOCTBIO OT OTHOCUTENIBHO HU3KOM
o BecbMa BbICOKOH. ConepikaHue Ag BapbuUpyeT OT
0.39 o 24.45 mac. % (tabmn. 2). Cpean HIX OTMEYAr0TCs
YaCTHLBI Pa3HOH CTENEHU OKaTaHHOCTH, KOTOpbIE 00I1a-
JTAIOT BBICOKOTIPOOHOHN KaiiMOW M3MEHUYUBON TOJIIWHBI
WM HE UMEIOT ee. B HeKOTOpbIX U3 HUX MPOsIBIICHA Hep-
BUYHAs TPaHOOIACTOBAs 36PHUCTOCTb.

30n10mo nepexoonoli om omHOCUMENTbHO HUZKOU
K cpeoueu npoonocmu (794—802 %oe) mpencraBieHO
MOJTYOKAaTaHHBIMM YaCTHLAMH CO CIUIOIIHOH BBICOKO-
poOHO# KaiiMoit TommmHo#N 10—20 MxM. PactipocTpa-
HeHHOCTh — MeHee 1 %. BcerpedeHo B pocchbinmu 1o
p. M3un3tone. @opma yactul miactuHyaras. [panuiisi
YacTUll NPSIMOJIMHEHHBIE CO CTYNEHYaTbIMU IOJIMIO-
HAJIBHBIMHU YDIyOJIEHUsIMU M BbIcTynamu. llepBuunas
CTPYKTypa 4acTHI I'paHO0IacTOBAasI C MJIaBHBIMU M3BH-
aucTeiMU rpanunamu. Pasmep 3epen 100 x 100 MxM.
[TpucyrcTBytor npoxuiaku ¢ npoOHocTeio 1000 %o.
Jedopmarionsas cTpyKTypa B siApax 4acTul — OeToH-
Has (Xeprek, Ca3oHoB, 2023). YacTuisl 3TOTO 30510Ta
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COITOCTaBHUMBI C 30JI0TOM KOPEHHBIX KBapIEeBBIX pyn OK-
TAOpbCKOTO MecTopoXaeHus (Xeprek, Ca3zonos, 2023).
[Ipeamonaraercs, 9To 30JI0TO ATOTO THIIA TTOCTYMATO B
POCCHITTH U3 ONTU3 JISKAIINX KOP BEIBETPHBAHMSL.

3onomo cpeoneti npoorocmu (800-899 %o) mon-
paszmensieTcs Ha IBe Pa3HOBUIHOCTH.

1. HeokatanHbple ¥ MOJyOKAaTaHHbIE YacTH-
IIBI C BBICOKOMIPOOHOW KaiMoil. PactpocTpaHeHHOCTh
— oxono 4 %. IlpeoOmamgaer 30710TO ¢ MPOOHOCTHIO
BoIme 850 %o (72 %). PactipocTpaHeHo B pOCCHITISIX 110
pp. Usunzions, Kyanycyr, Main. Anrusk, Mai. u bom.
bunenur n Yépuas. Mopdomorus gacTuI] TadbiauTyda-
Tas, OCIIOKHEHHAS TOJIMTOHAIBHBIMH CTYTIEHYaThIMH
BBICTYTIAMH | YIIYONEHUSIMHA. B HEKOTOPBIX dacTHIax
HaOIIroMaeTCs MIepBUYIHAS TPAHOOIACTOBAS CTPYKTYpa C
MPSIMOTMHEHHBIMHU U TUTABHBIMH W3BHITUCTHIMH TPaHU-
1aM¥ 3epeH. MeK3epHOBBIE TPaHHIIBI YaCTHYHO TIOJI-
YEPKHUBAIOTCS TPOXKHUIKAMH BBICOKOIIPOOHOTO 30JI0Ta
TOJIIITUHON 0 5 MKM. PasMepsl rpaHoOIacTOBBIX HH-
nuBuA0B Koeomores ot 80 x 80 go 150 x 150 mMkM.
B dactumax pa3BuTBI OCTOHHBEIC Ie(OpMaIlMOHHEBIE
CcTpyKTypHl, 3anumMaromeir ot 30 mo 100 % obnema.
B MenbI1€# cTeneHn pacnpoCTpaHeHbl KaTakjiacTH4e-
CKasi 1 MHJIOHUTOBAS CTPYKTYPBHI.

YacTuip! 3010Ta UMEIOT BBICOKOIIPOOHYIO Kaii-
My tosmuHon ot 10 go 100 Mkwm, yamie Bcero — 20—
40 mxm. Kaiima mpepbIBUCTast U OKpY’>KaeT 4YaCTHIIbI
Ha 70-80 % mpotsxeHHOCTH TIepumMeTpa. [IpodHOCTH
3omota B Kaiimax o0bsrgHO 1000 %0, HO W307IMpPOBAH-
HBIE parMeHThl UMEIOT TPoOHOCTE 970, 980 1 996 %e0.
B yrmyOneHnsx MOBepXHOCTH YacTHI] MHOTA HaOI0-
JTAETCSI «MOXOBHJIHOE» 305I0TO. B HEKOTOpBIX HYacTH-
1[aX OTMEYAIOTCS BKJIIOYEHHS KBapIla, XalbKOIHPHTA,
JTUMOHHUTA, KAOJTTMHHUTA ¥ THPOCIIOIUCTHIX TMTHHUCTHIX
MUHepajoB. [ TMHUCTEIE MUHEPAJIBl OOBIYHO TPOTIHTA-
HbI TUIpoKcuiamMu Fe.

YacTuIrsl 3TOTO 30JI0Ta OTHOCSTCS K XaJIbKOTIH-
PUT-TTHPUTOBOMY MHHEPAIIOTUIECKOMY THITY B KBapIie-
BBIX XKUJIaX CPEIu OEpe3nTOB, MOCTYITAIOIMINX W3 OIH3
PacCTIONOKEHHBIX KOpP BBIBETPUBAHMS.

2.  OxaraHHbBIC YaCTHIIBI C BBICOKOIPOOHOM
Kaitmoit Tonmuuo# ot 10 1o 40 mxm. PactipocTpanen-
HOCTH — OKOJIO 7 %. YacTHIIBI BCTPEUEHBI B POCCHITISIX
pp. Man. u bon. Anrusk, bon. bunenur, a B pocceinu
p. UEépHOM OKpyKEeHBI KAUMOW TEXHOT€HHOM 30JI0TO-Ce-
pebpsHOI amanbraMbl. Mop(]oI0THS YaCTHIT AITUTICO-
BHHAs, UHOTAA cheprueckas U penKo TPEyroiabHas C
OKpyTIIeHHBIMU peOpamu. [loBepXHOCTH IIepoxoBaras
C TIaBHBIMHU «IPSIMOYTONBHO-AITHYHBIMAY», & WHOT/A
KITMHOBUIHBIMHU TIEIEBUIHBIMI YTITyOJeHUAMA. BbI-
CTYIIBI CTJIXKEHBI U MPIKATHI K MTOBEPXHOCTH YACTHIL.

BHyTpeHHss CTpyKTYypa sSiaep 9acTuil 0OBIIHO aAedop-
MaloHHass — OeTOHHas W Karakjactudeckas (25—
80 % obOwvema). Penko HabmromaeTcsl MEepBUYHO-Tpa-
HOOJacTOBas CTPyKTypa ¢ pasmepamu 3epeH 200 x
200 MKM. 31ech e M0 MEX3EpHOBBIM TpaHHUIIAM Ha-
OTFOIATOTCSl HUTEBHIHBIC TPOXKIIKH C TIpoOoit 983—
939 %o. BricokompoOHas KaifMa 9acTHIl TPEPHIBUCTAS
u crutomHas. [IpoGHOCTH 30/10Ta B KaliMe M3MEHUINBA!
B Pa3HBIX YacTUIax oHa Bapbupyet oT 976 10 1000 %o;
WHOTJIAa HEOTHOPOIHOCTh TMPOOHOCTH OTMEYaeTcs B
KaiiMe OTHOM YaCTHUIIBI.

[IneHkn TEXHOreHHOW aMajbraMmbl TOJIIMHON
20-40 mxMm (p. YépHas) ¢ TpeIIMHAMH «YCHIXaHUSDY
OKPYXAIOT BBICOKONIPOOHYIO KakiMmy. MHorma amais-
rama MpOHWKAeT B MOTPAHUYHYIO 007acTh MEXIYy pe-
JIUKTOBOW YAaCTUIIEH W €€ BBICOKOMPOOHOW KaiMOA.
B amanerame oTMedaroTcsi TOY€IHBIE YACTHIIHI 30J10Ta
0e3 pryTH.

B smpax mepBH9YHOTO 3070Ta HAOIIOMAIOTCS
BKITFOUEHHUST apPCEHONHMPHUTA, CONEPIKAIIero MHUKpOYa-
CTHUIBI 30510Ta ¢ MpoOHOCThI0 840 %0 M KaomMHHTA,
MPOMUTAHHOTO THApPOKcHAamMu Fe u comeprkarero
penkozemenbHble 3neMeHTHI (P3D). C.C. HmbeHOK
(1948¢) ormeuan B mmmmxax mo pp. Man. bunenury
n M3un310m0 MOHaUUT. MecTa MOsIBI€HUST MOHAIIUTA
KOHTPOJHMPYIOTCS BBIXOJAMH TE€Nl METaJHOPUTOB. XH-
MHUYECKHil cocTaB apceHommpuTta (mac. %): 34.58 Fe,
44.65 As, 21.01 S. Otnomenus S/As = 1.099 u (S +
As)/Fe = 2.021 cBUACTENBCTBYIOT O KPUCTAILTU3AIINN
apPCEHONHPHUTA C BKITFOYCHUEM 30JI0Ta MPH TeMITEpaTy-
pe 428 °C 1 akTUBHOCTH CepHI B pacTBope —log a S; =
—6.55 (Cazonos u mp., 2016).

3onomo svicoxoti npoorocmu (900-949 %o) nox-
paszmenseTcs Ha TpU Pa3HOBHIHOCTH.

1. HeoxaraHHble 4acTHIIbl, B KOTOPBIX BBI-
COKOTIpoOHasT KaiiMa OTCYTCTBYeT WJIM (DparMeHTap-
HO-TUTeHOYHasT ToamuHoN mo 1 mMkMm. HawmbGomee pac-
MIPOCTPAHEHBI YaCTHUIBI C TpoOHOCTRIO 920-930 u
940-949 %o. B HekoTOpBHIX HacTHIAX B y3Jax pedep
OTMEYAIOTCS Y3€TKH BBICOKOTIPOOHOTO 30J10Ta TOJIIIN-
Hoit o 10 Mxm. [IpoOHOCTE 30510Ta B KaitMe cOCTaBIIs-
et 1000 %o. PactipocTpanenHocTs — oKono 2 %. Mop-
(omorus YacTHWIl MHTEPCTUIIMOHHAS (ITJIacTUHYATas,
aMeOOBUHAS, TaHTENEeBUAHAS) C KIWHOBHIHBIMH W
MTOJTUTOHAIIFHO-CTYIIEHYATHIMH BBICTYIIAMH | yTITyOIte-
HUsIMU. YacTuilbl BCTpEUYEHBI B POCCHIMAX pp. YEpHOU
1 Man. bunenur. YacTtuisl 3050Ta B pocchinu p. Yep-
HOW OKpY>KeHBI TEXHOTeHHOU amanbramoit (90.5 % Au,
9.5 % Hg). [lnenka mopucras 3epHUACTAs TOIIIUHON 0
10 Mxm. CHapyXH TTEHKA ITOKPBITA THAPOKCHIaMH Fe
C THE3[IaMH THAPOCITIONHI.
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BHyTpeHHSS CTpyKTypa 4acTHIl TpaHOOIacTo-
Basi, MEX/Ty OTJEIbHBIMH 3€PHAMHU Pa3BUTHI TPOXKUIIKA
BBICOKOITPOOHOTO 30J10Ta. YYacTKaMHt B 3epHaX HaOJII0-
JaeTcsl Karakia3. B gacTumax BCTpedeHbl BKITIOYCHUS
anp0nTa, aHKEPUTa W arperatoB — SMHUOT + CEPHUIIAT
+ KkBapi. YacTHIIBI 3TOTO 30JI0Ta UCIBITATN HE3HAYH-
TEBHBIN TIePeHOC N3 007acTH BBIBETPENBIX yUaCTKOB
aThONT-KBAPIIEBO-KMIIBHBIX Py[ HHU3KOTEMIIeparyp-
HBIX TPOTTAIINTOB.

2. HeokaranHnble, pexxe HE3HAYUTEIHLHO OKa-
TaHHbIE YACTULBI, YACTO OKANWMJIICHHBIC CIUIOLIHOK
BbIcOKOTIpoOHON Kaimoir (1000 %o) Tommmuo#M 20—
40 mxM. Hepenko kaliMa cOMpPOBOXKIAETCS CaTesUIH-
TaMH M30METPUYHO-TIONATOHATBHON hopmbl 10 X 10 MKM.
Pacmipoctpanennocts — 48 %. Mopdonorus 3epeH
WHTEPCTUIIMOHHAS (KOMOBHIHAS M TaOIUTUaTast C T0-
JUTOHATBHBIMH ~ OTPOCTKAaMH;  TJIOMEPOOIacCTOBBIC
CPOCTKHM W3 HECKONBKHX 3epeH). [loBepXHOCTh YacTuil
XapaKTepru3yeTcs MOJUTOHATFHBIMU M KIIMHOBHTHBIMA
BBICTyIIaMH M OTpaHmdeHusMH. llepBudHas cTpyKTy-
pa 9acTuI paBHOMEPHO-TPaHOOIaCTOBAs C pa3MepaMu
3eped 100 x 100 u 200 x 200 mkwm. Ilo rpanunam 3e-
PEH HEpemKo MPOSBICHBI MPSIMOIUHEHHbIE MPOKIITKA
¢ mpooHocThIO 1000 %0. JledopmarimoHHbIe CTPYKTY-
pBI B SAApax YacTHIl — TpeoOmamaromas OCTOHHAS, a
TaK)Ke KaTakjacTUYecKass W MHJIOHWTOBas. YacTHIlwl
9TOT0 THUIIa BCTpEUYEHbI B pocchimsx pp. [Ipas. u Jles.
Kynnycyr, M3unstons, bon. 1 Man. Anrusik u YEpHOI.
B pocceinu p. UépHOU NMpUCYTCTBYIOT YaCTHUIIBI C Kaii-
MO TEXHOI€HHOW amayibraMbl TOJIIUHONW 1-20 MKM.
CTpykTypa TUICHKH 30JI0TO-CEpeOpSTHON amabraMbl
Kpunto3epHucTas ((heap3uTonogo0Has) ¢ TperuHaMu
«yceixaaus». [IoBepXHOCTh YacTHIl 30J10Ta KOPPOIN-
pyeTcst KaiiMoil amasbramsl.

B gactumax orMedaroTcst BKIIOUECHUS WIHBMEHU-
Ta, aruaota (p. [Ipas. KyHmycyr), kBapima, TIMHACTHIX
MHHepanoB, ruapokcumoB Fe (pp. M3un3tons, bou.
bunenur), apcenormmputa (p. U€puas). Xummaeckuit
cocraB apcenonmpuTa (Mac. %): 34.21 Fe, 43.78 As,
22.12 S. Otuomennst S/As = 1.181 u (S + As)/Fe =
2.082 cBUAETENBCTBYIOT O KPUCTAJIU3AIMU apCEHO-
nupuTa B 3070Te pu temmeparype 400 °C u akTuB-
HOCTH cephl B pacTBope (log a S; = —7,2) (Ca3oH0B u
np., 2016). I[Ipeamonaraercs, 9T0 YaCTHUITHI TOTO THITA
30JI0Ta MOCTYIHIN U3 OIMM3PacoI0KEHHBIX KOpP BbIBe-
TPUBAHHS KBAPIIEBO-KMIBHBIX PYJI CPENU MTPOITHIATOB.

3. OxaraHHBIE YaCTHIBI, OKPYKCHHBIE TIpe-
UMYIIECTBEHHO CIDIONTHONH BBICOKOIPOOHON KaiMOit
TouHOM 0T 5 1o 50 MkM. Oxono 80 % wactur] nme-
10T MPoOHOCTE 920-949 %o. IIpephIBUCTOCTh KaiiMBI
HaOmomaercs y 20 % wactui. PacmpoctpaneHHOCTH
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— oxoio 20 %. BcrpedaroTcst 4acTHIBI C BHIUMBIM
TIEPBUYHBIM TPAHOOIACTHYECKNM CTpoeHHneM. Paszmep
3epeH — 150 x 150 Mxm. Mexay 3epHaMH HaOTIOMaroT-
cst poxkuiK ¢ pobHocThio 1000 %o. Popma gacTuir
TabJuTYaTast U KIMHOBHUIHAS C OKPYIJICHHBIMHU pedpa-
MH, SJUTHTICOBU/THAS 1 PE/IKO TIapoBUIHAs. PeTMKTOBBIE
BBICTYIIBI TIPIKATBl K OCHOBHOMY Teny dactuil. Heko-
TOpBIE ITACTHHKH U30THYTHI H IMEIOT S-00pa3HyI0 WiIH
nmyroobpasuyro dopmy. Jledopmannonnas BHYTPEHHSS
CTPYKTypa 4acTHIl OETOHHAS WITH, PEXKE, MAJIOHUTOBAS.

B wactuiiax OTMEYEHBI BKIIOYCHHS WIBMEHHU-
Ta, SMUIOT-KINHOIOW3UTA, KAOIWHUTA, THIPOCITIONH-
CTBIX TIMHHUCTHIX MHUHEPAJIOB, KBapIla W TUIPOKCHUIOB
Fe. YacTuiipl 3TOM pasHOBUIHOCTH BCTPEUYEHBI B POC-
coimsix pp. IIpas. u Jles. Kynaycyr, M3un3stons, boi.
Aunrusk, bon. bunenur u Yépuoit. YacTuiisl, BeposiT-
HO, ITOCTYTAJIA B POCCHITTb U3 KBAPIIEBO-KUIIBHBIX PYI
MIPOMIIATU3NPOBAHHBIX METAIHOPHUTOB.

3onomo secoma gvicokoti npoorocmu (>950 %o)
MOJIPa3IeNAeTCs Ha TPH PA3HOBUIHOCTH.

1. HeoxaraHHsle 4acTULbl, B KOTOPBIX BBICO-
KOTIpOOHAsI KaiiMa OTCYTCTBYET JIMOO TIpepBIBHCTAs
mieHogHas. IIpoOHOCTs mmmeHOK cocraBmser 1000
n 995-998 %o. KommuectBo wacTui ¢ mpoOHOCTHIO
950-969 %o coctaBmser 40 %, 970-989 %o — 60 %.
PacnipocTpaneHHOCTh B POCCHINSIX paloHa — OKOJIO
8 %. Mopdomorus gacTuI MHTEPCTHIIMOHHAA (ame-
OoBuHas, TabnuT4aras, TaHTEJEBHIHAS, KOMOBH]I-
Has, TIPU3MaTHIECKasi ¢ KOJICHOOOPA3HBIM H3THOOM).
I'paHuIel  XapakTepHU3yIOTCS TMOJUTOHAIHHO-CTYTICH-
YaTbIMH yTITyOJIIEHUSIMU W BhICTymamu. [loBepxHOCTH
MIPSIMOJIMHEHHBIE U TTOJIOTO-BOJTHUCTHIE, HHOT/IA C TOH-
KOOYTOpYaTHIMH U 3yOUaThIMH HapOCTaMHU (BO3MOKHEI
KOPPO3WOHHBIE OTpaHWYeHNs). B 3aHOpBIIIax oTMeda-
eTCsl «MOXOBHIHOE» 30J0TO. B eIMHWYHBIX CITydasx
MIPHUCYTCTBYIOT PSMOJIMHEHHBIE U TyrooOpa3HbIe TPO-
JKUITKH BBICOKOTIpOoOHOTO 30110Ta (1000 %O0). Hedopma-
IIUOHHBIE CTPYKTYphI He TposiBieHsl B 30 % gacTwi,
B OCTAJIbHBIX (PUKCHUPYIOTCS KaTaKJacTHUYEeCKHue u Oe-
TOHHBIE Pa3HOCTH B OJMHAKOBOM KoindecTBe. B da-
CTHIIAX OTMEUYEHBl BKIIOUEHHUS XaTbKOTHPUTA, MHPH-
Ta, OpeliHepuTa, aHKepUTa, MyCKOBHUTa, Tepcraopdura,
rajeHuTa (B TOM YHCIe Se-COMepIKaIero), alekCuTa u
pyTuia. 30J0TO 3TOTO THIA BCTPEUEHO B POCCHITIAX P.
Maut. bunenur. Yactuiisl 30510Ta MpUHAIJIEKAT, BEPO-
ATHO, XaJIbKOMUPUT-TTHPUTOBOMY MUHEPAITEHOMY THITY
cpenu 6epe3uToB. [locTynmmmm B pocchIlib U3 Om3Iie-
JKAIIAX KOPEHHBIX HCTOYHHUKOB.

2. HeoxaraHHple YacTHIBI C BBICOKOIPOO-
HOM Kaiimoi TommuHoM oT 10 mo 50 Mxwm. Ilpeobma-
matornas (85 %) mpobHocTs coctaBmsieT 950-959 %o,
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15 % nmpuxomutcs Ha mpoOHOCTE 960-969 %o0. Kaiima
yTONIaeTcss Ha pedepHBIX BBHICTYMAX. B yrmyOmeHusx
YACTHI[ BCTPEYAETCS «MOXOBHIHOE» 3070T0. CTpyK-
Typa KalMBlI KpUTITO3epHHUCTAS ((PEITBb3UTOMOMOOHAS).
[Ipo6uOCTE 30Mm0Ta B Kaitme — 985—-1000 %o. Pacmpo-
CTPaHEHHOCTh B POCCHINIAX COCTaBisAeT okojo 1.5 %.
Mopdonorust YacTHI] HHTESPCTUIIHMOHHAS (TIJTaCTHHYA-
Tast, aMeOOBHTHAST, KOMOBH/IHAS) C TTOJIUTOHATIHLHO-CTY-
TIEHYaTBIMU BBICTYTIAMH | YIITyOiIeHusMu. HekoTopsie
IJIACTHHKN S-00pa3Ho M30THYTHL JledhopMannmonHas
CTPYKTypa Y9acTHI] IPEUMYIIECTBEHHO OETOHHAS, PeJl-
KO MIJIOHHTOBas. B "acTuIiax OTMEYeHBI BKIIOYCHUS
PBIXJIBIX arperaroB JIMMOHWTA M TJIMHHUCTBIX THAPOC-
JOMMCTBIX MUHEPaoB. YacTHIIBI 3TOTO THIA 30JI0Ta
BCTPEUCHBI B POCCHIIISIX pp. M3uH3101b 11 boir. Anrusk
Y TIOCTYTIAIIHN U3 ONM3JIEKAIIX KOP BRIBETPUBAHUSI.

3. OxartaHHbIC YACTHIBI C BBICOKOIPOOHOMH
(1000 %o) crutomrHOM W TIPEPHIBUCTON KaWMOW TOI-
muHOM 10-30 Mxwm. Ilpeobnamaroriee KOJIHYECTBO
(90 %) gactum umeroT mpoOoHOCTH 950-959 %0, a OKOITO
10 % gactur — 960-969 %.. PactipocTpaneHHOCTH B
poccrmsx — meree 1 %. Popma 9acTHI] AIITUTICOBU-
Hasl, KapaBaeBuAHAasA. [[0BEpXHOCTD YaCTHI TOHKOIIIN-
moBHuHAsA. TOHKHME BBICTYIIBI TPIIKATHl K YaCTHIIAM.
JedopmarioHHbple  CTPYKTYPBI TUIOXO Pa3THYNMBL,
BO3MO)KHO, M3-3a TOHKOM MWJIOHWUTH3aLMU. YacTHUIbI
3TOTO TUIA BCTpeueHbl B pocchimsax pp. [Ipas. Kynay-
cyr u Man. bunenur. YacTuiipel, BEpOsSTHO, MOCTYIAIN
13 MTPOMEKYTOUHOTO KOJUIEKTOpa.

Cucmema Hg-Ag-Au. PacupocTpaHEeHHOCTH
PTYTHCTOTO 30JI0TAa B POCCHINAX paliOHA COCTaBISET
oxoito 5 %.

Pmymucmoe 3010mo omuocumenvHo HU3KOU
npoorocmu (707—795 %o) mmeet cocras (mac. %): 71—
79 Au, 22.8-10.7 Ag, 4.3-9.8 Hg (tab:x. 2). Beraenenst
JIBE €T0 Pa3HOBHUTHOCTH.

1. HeokaraHHbIE 9acTHIIBI ¢ MPOOHOCTHIO 775—
788 %o 6e3 BbICOKOTIPOOHOH Kaitmbl. CocTaB (Mac. %):
77.6-78.8 Au, 15.9-17.0 Ag, 4.3-5.5 Hg (tabn. 2).
Bcerpeueno B poceoiniu p. JleB. Kynaycyr, xapakrepu-
3yeTCsl KIIMHOBHUIHOW (HOPMOH ¢ TOTMUTOHAIBHO-CTY-
MEHYaTBIMU BBICTYTIaMH. OTMEYaroTCsi BOJIOCOBUTHBIE
TIPOXKHIIKHU 30J10Ta 0e3 mpuMeceii. YacTHITsl TOCTyIH-
71 13 ONM3NIEKANUX OKUCIIEHHBIX PYII.

2. M3omMeTpudHbIe OKaTaHHBIE YaCTHIIBI C TIPOO-
HOCTBIO 707 1 791-795 %o m mopucroii xaitmoii. Co-
ctaB (mac. %): 70.7-80.2 Au, 22.8-10.7 Ag, 6.4-9.8
Hg (tabm. 2). I[Topbr XxapakTepu3yroTcs depBeoOpasHoit
Mopdomorueii. KaiiMa mMeeT HEOTHOPOIHOE CTpoOe-
Hue. IleHKu, okpysKarolue Mopsl, HEe coaepkar Ag
n Hg. Marpuma mopucToro 30710Ta UMeeT 0ojiee BBI-

COKYIO TIPOOHOCTD, YEM sIZIpa YacTHIl, HO OoJiee HU3KOE
conepxanne Hg mpu modTr onnHAKOBOM COAEPIKaHUN
Ag. 3omoTo ycranosieHo B mpobax NeNe 563 u 566
pocchinu 1o p. Main. Anrusik. Ha crenkax rmop otmeya-
FOTCSI HaJIeTHI arperaTtoB THAPOKCHIOB Fe, kaomuHuTA,
TeiKOKCeHa, MUHEPAJIOB KpEMHE3eMa, CephI 1 cepedpa.

Pmymucmoe 30nomo cpeoneii npoonocmu (810—
882 %o0) nmeet coctaB (Mac. %): 79.9-91.5 Au, 10.03—
16.25 Ag, 2.12-5.40 Hg. BrisaBrieHbI A1BE Pa3HOBUIHO-
CTH — OKaTaHHasi ¥ HEOKaTaHHasl.

1. Heokaranuble 9acTHIIBI ¢ MMPOOHOCTHIO 824—
882 %o 0e3 BBICOKOTIPOOHOH KaiimMbl. BcTpedeHo B poc-
CHIMIX pp. Man. Anrusk u bon. butenwr. Mopdomorust
YacTUI] WM30METPUYHAS W HMHTEPCTHIIMOHHO-KPIOYKO-
Baras CO CTYIEHYaTO-TIOJUTOHAIFHON TTOBEPXHOCTEHIO.
BryTpennee crpoenne gactuil aedopMalioHHOE, OT-
MeJaroTcsd OeTOHHAs M KaTakJIacTHYeCKas CTPYKTYPHL
BxutioueHus B 30510Te TpeICTaBIeHBI KBapIleM, apceHo-
MTAPUTOM, XJIOPUTOM, KapOoHATOM (?), THAPOCITIONUCTHI-
MU TITUHACTBIMHU MAHEpanaMu. YacTHIIBI TOCTYITHIIN U3
Onm3IIeKaIMX KOPEHHBIX 30JI0TO-KBAPIIEBBIX PY/I.

2. OkaTaHHbBIC YACTHIIBI C MPOOHOCTHIO 810—
859 %0 1 BEICOKOITPOOHO# KaiiMoii. B pryTrcToMm 30710-
Te ¢ comepkanneM Hg menee 5 % xaiima mMeeT ioT-
HOe cTpoeHune. YacTuibl 3010Ta, coaepxamntue >5.4 %
Hg, MecTamMu MEIOT BBICOKOTIPOOHYIO TTOPUCTYIO Kaidi-
My TtommuHOW oT 10 go 100 MxM. Mopdomorus mop
gepBeoOpasHas. [IpoGHOCTE 30510Ta B KaiiMax — oT 954
1o 1 000 %o. bomee BBICOKOITPOOHOE 30JI0TO MPHUMBI-
KaeT K ImycTtoraM. YacTHIIbI 3TOTO THIA, BEPOSTHO, TI0-
CTYIIWJIA B POCCHINTA W3 OKHMCJICHHBIX 30J0TO-KBapIie-
BBIX Y/ KOp BBIBETPHUBAHUSI.

CocraB okaraHHoro 3oiorta (mac. %): 79.93—
81.08 Au, 15.48-16.25 Ag, 2.58-2.67 Hg. Bcrpeuerno
B pocchind p. Mair. Anrusk. Mopdomorust gacTuiy 3i1-
JTUTICOBUAHAS. BHYTpEHHSISI CTPYKTypa 4acTUI] OETOH-
Has. YaCcTHITEI UIMEIOT BBICOKOIIPOOHYIO KaliMy TOJIIIN-
Hoit ot 10 10 30 MmxM. CTpyKTYypa KaitMbI TUTOTHAS TICEB-
TIOMOP(HO-KPHUITOTpaHOOIacTOBasA. 30JI0TO B Kaiime ¢
pasMepoM 3epeH 2—6 MKM ABYX(a3zHoe, OTIUJaroIee-
csl MHTEHCUBHOCTHIO 11BeTa. [IpoOGHOCTE 3epeH 30moTa
B Kaitme — 985 1 988 %o; coctas (Mac. %): 98.52-98.55
Au, 1.18-1.45 Ag. CocTtaB BBICOKOIIPOOHBIX 3€pPCH HE
ompenersuics. B gacTHIax 3070Ta BCTpEUeHBI BKITIOUE-
HUS XJIOPHTA, a B HaJeTax Ha CTEHKaX Mop (PUKCHPY-
FOTCS TTBIJIEBU/IHBIE arperaTbl THAPOKCHIOB Fe, kaomm-
HUTA U THIPOCTIONUCTHIX ITIMHACTHIX MIHEPAIIOB.

Pmymucmoe 3010mo evicokoti npoorocmu (902—
919 %0) BKIIIOYaET HEOKATaHHBIE YACTHIIBI, B KOTOPHIX
BBICOKOTIPOOHAsT KaiiMa OTCYTCTBYeT WJIM MpPEACTaB-
nena mienkoi. Cocra 3omota (mac. %): 90.06-91.70
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Au, 6.25-8.06 Ag, 1.89-3.58 Hg. Mopdonorus gactui
WHTEPCTUIIMOHHAS CO CTYIEeHYaTO-TIONMUTOHAEHBIMHU
OTpaHWYCHUSMHU. BHYTpeHHssI TepBUYHAs CTPYKTY-
pa rpanob6macToBas ¢ pasmepom 3eper 20 x 20 u 50 x
50 mMxm. ['panoGiacToBast CTPyKTypa IMOTIEPKHUBACTCS
ME)K3epHOBBIMH HUTEBHIHBIMHU MPOKMIKAMA C TPOO-
HocThI0 1000 %o0. [lepBHUHYIO CTPYKTYpY B HEKOTOPBIX
3epHaxX HapyIIaloT KaTaKIacTHYecKne Ae(opMaIium,
MPUMBIKAIOIIME K KaiimMe 1 3aHumaroine okono 20—40
% cpes3a 3epeH. [lmenounas BBICOKOTIPOOHAS KaiiMa
MJIOTHASI TOJIMHON MeHee | MKM C y3eTKaMH 70 3 MKM.
PasBuBaetcs He mo Beeit moBepxHocTH (0T 10 10 50 %).
IIpobHocTk 3070Ta B Karime cocTasisieT 1000 %o. Berpe-
YeHa B POCCHINA p. Man. Anrusk. B gactumax 3o5ora
OTMEUCHBI BKITIOUCHHUS XJIOPUTA, KBapIia, kapoonara (?)
Y THIPOCTIOMUCTBIX TIIMHUCTBIX MUHEPATIoB. YacTHIlb
3TOTO THTA 30JI0TA MOCTYIHIIN B POCCHINb U3 ONMU3IIe-
JKAIUX KOPEHHBIX 30JI0TO-KBaPIEBBIX PY/I.

Cucmema Cu-Ag-Au. MemucTtoe 30J10TO B poc-
CBITIAX paiioHa 3aHUMaeT OKoyo 2 %. 30510TO BCTpede-
HO B pocchimsx pp. Kynaycyr, Man. bunenur u Yép-
HOM. YacTuIbl XapaKTepU3yIOTCsl OJHOPOIHON U He-
OTHOPOAHOM CTPYKTYypaMHU siiep 3€peH, BBIABIAEMBIMU
IO HHTCHCUBHOCTH TOHOB Ha BSE m300pakeHHsIX.

OmHOPOIHBIE YaCTHUITHI IMEIOT CIIEAYIOIHIA COC-
TaB (Mac. %): 91.8-92.53 Au, 4.47-5.,02 Ag, 2.67-3.26
Cu. IIpo6rocTs gactui — 918-925 %o. Huskoe conep-
»kaare Cu CBUAETEIBCTBYET O MPUMECHON HE MUHEpa-
moobpasyromei popme Cu B Ag-Au crase (Hosropo-
moBa, 1983).

CtpykTypa HEOTHOPOMHBIX YaCTHI] OOYCIIOB-
JIeHa TOYCYHBIMU (MeHee | MKM), W30METPHIHO-TIST-
HUACTEIME (40 X 60 MKM), JTUH30BHIHO-TIIACTHHYA-
TeiME (5 x 40 MKM) oOpa3oBaHHSAMH (WHOTHA TIEpe-
CEKAIOIIMMUCS TIO YIJIOM) MEIHCTOTO 30j10Ta 0e3 Ag
(89.07-91.60 % Au, 8.91-10.77 % Cu), oTBeHarOmumMu
¢dopmymne CuAus. Marpuria umeer coctaB (mac. %):
89.94-91.30 Au, 3.06-7.34 % Ag, 2.84-3.84 Cu. He-
OTHOPOAHOCTH, BUINMO, 00sfi3aHa pacmaay TBEpAOro
pacTBOopa Ha ycTOW4YWBEIE (ha3pl. 30J0TO MATPUIHOU
¢azer BeicokonpoOHoe (900-930 %o) m BBICOKOMENN-
CTOE, TOT/Ia KaK y JIMH30BUIHO-TNIACTHHYATHIX U H30-
MeTpuuHbIX 000cobrennit (901-909 %o0) comepxanus
Cu HH3KHE, HO MPUCYTCTBYEeT Ag. MHOTIa B HacTHIax
HaOJTFOIATOTCST BEICOKOITPOOHBIC TPSMOIMHEHHBIE TIPO-
JKUIIKH Y TIEPBUYHO-TPAHOOIACTOBOE CTPOEHHE C pas-
Mepom 3epeH 350 % 350 Mkm.

HeokaranHple WM HE3HAYUTENFHO OKaTaHHBIC
YAaCTHIBI MMEIOT M3OMETPHUYHYIO M MHTEPCTHIIOHHYIO
MOP(OJIOTHIO C TONMMTOHAJIBHBIMHA BBICTYIIAMH W YTITy-
Onenmsivu. BricokorpoOHast opuctas kaitma (1000 %o)
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tonmuHo 70 200 MKM NPUCYTCTBYET B YacTHIIAX
u3 ammoBus pp. Kynnycyr u Uépnoil. B pocceinu
p. Maut. buntenur BeIcOKOTIpOoOHAS KaiiMa TIeHOYHAS U
npepbiBucTas. [1opsl B BEICOKOTIPOOHON KaiiMe MMEIOT
TJIACTHHYATYIO MOP(OJIOTHIO B cpe3ax 1 pazmep 1-2 x
25-40 MKM M HacJIeIyoT GOopMy TUIACTUHOK MEIUCTO-
ro 305oTa 6e3 Ag. B poccrimu p. U€pHOI BcTpeuaroTes
YaCTHUILBI 30JI0TA C IUICHKON TEXHOIMCHHOW aMaJlbraMbl.
B wacTtumax oTMedaroTcsi BKITFOUSHHSI HUKEITMHA, Xahb-
KO3WHA W HOT-KINHOION3NTA. YacTHIBI MEIUCTOTO
30JI0Ta TIOCTYMAJIM B POCCHINA U3 ONU3IEKAIINX KOP
BBIBETPUBAHUS.

OBCYXXJIEHME PE3VJIbTATOB

Hambomnee pacmpocTpaneHHBIM 30510TOM Ag-Au
coctaBa (70 %) B pocchIIsIX paifoHa SBISETCS BEChMa
BBICOKOTIPOOHOE M BBICOKOMPOOHOE 3010T0 (>900 %),
TIPH 3TOM B KOPEHHBIX TPOSIBICHHUSAX KOIMYECTBO HH3-
KO- U cpemnenpoOHoro 3omora (600-900 %o) cocraB-
mser 100 % (Xeprek, CazonoB, 2023). C.I. Ilpymguu-
xoB (2004), K.M. KumsandakoB ¢ coaBropamu (1986d),
a tarke B.A. Trokmmexos (2013¢) cunrarot, 9T0 3070TO
pocchInel M KOPEHHBIX MPOSIBICHUH CBS3aHO C HEJ0CTa-
TOYHON W3YyYEHHOCTHIO KOPEHHBIX MPOSBICHUN U HAJU-
YHEM B paiioHe HE OTKPBITHIX KOPEHHBIX MECTOPOMKICHUIA.
Benymum KopeHHbIM HMCTOYHHUKOM 30JI0Ta POCCHINEn
palioHa SIBWJIMCH KBApIIEBBIE >KMIIBI M CYTh(QHIHO-Kap-
OOHATHO-KBapIIEBbIE MITOKBEPKH, PACCPEIOTOUCHHBIE HA
TUTOIIATN ¥ COMMKEHHBIE B mpenenax OKTIOphCKOTo Me-
CTOPOYK/IEHHUS PYTHO-POCCHIITHOTO paloHa.

[lo wmHeHHIO OONBIIMHCTBA WCCIEAOBATENEH
(hopMHUpOBaHTE KOPEHHOTO 30JI0TOTO OPYACHEHHUS CBS-
3aHO C METaJHOPUTaMH MaKapOBCKO-OPEMICKOTO (W3-
WH3I0JIbCKOTO) KoMmimiekca ([Ipymaukos, 2004). Bomee
BBICOKasi MPOOHOCTH 30JI0Ta B POCCHIMSIX OTHOCHTEIb-
HO KOPEHHOTO CBsI3aHa C TUTIEPTeHHBIM MeTacoMaTH4e-
CKHM 00JIaropa’kHBaHUEM 30JI0Ta B pOCCHITH (XepTeK,
Cazonos, 2022, 2023).

PryTrcroe 3070TO XapakTepHO I PyA 30J10-
TO-PTYTHBIX MECTOPOXICHUH, MPUCYTCTBHE KOTOPHIX
B PYIHO-POCCHIITHOM paiioHe JI0 HACTOSIIETO BpeMe-
HU JIOCTOBEPHO He ycTaHoBJeHo. [locie ymomuHanus
C.C. Unpenka (1948¢]) o kuHOBapHOW MHUHEpAIH-
3aIUi Ha TeppUTOpUH OKTSIOPHCKOTO PYIHOTO OIS
B.I. boromonos u ap. (1955¢) mpu nmpoBeaeHwnn reo-
JIOTO-CHEMOUYHBIX pa0OT BBISBUII HECKOJIBKO 30H Opek-
YUPOBAHMS Ha MECTOPOXKIIEHUH ¢ aHOManwsiMu Hg n
KHHOBapHOW MUHEpanmu3aIueil. B omnHouHBIX podax-
MPOTOJIOYKAX MM OTMeUeHa KHHOBAph M 3HAKHM 30JI0Ta.
B.M. Kpymauk u np. (1992¢) npeamonaraet, 9to mMe-



48 Xepmex Y.M., Cazonos A.M.
Khertek Ch.M., Sazonov A.M.

JIUCTOE W PTYTHCTOE 30JI0TO CBSI3aHO C OPYICHEHHEM
30JI0TO-M3BECTKOBO-CHIIMKATHOW (hOpMAaIii B YIBTpa-
OCHOBHBIX TIOPO/IaX.

Cyns mo nuTepaTypHBIM JTaHHBIM, PTYTHCTOE
30JI0TO OTJIAraeTcsl Py HU3KHAX TeMIepaTypax, 4acTo
Cpean YepHOCTaHIIeBBIX TeppureHHbIx mopon (Hekpa-
coB, 1991). B.A. Cremanos (2022) oTMedaer, 4To pTy-
trctoe 307m0t1o (oT 1-2 mo 26.9 % Hg) BcTpeuaercs B
KOPEHHBIX MECTOPOXKICHHSIX 30J10Ta OT apxes (Xemio
— 2.6-2.7 mapn net) mo Me3o30s (Krodroc), a Takxke B
POCCHITISIX — OT OPEBHUX MeTamMop¢r30BaHHEIX (But-
BaTepCpaH/I) 0 COBPEMEHHBIX aJUTIOBHAIBHBIX. KpyTi-
HBIE TIO 3armacaM KopeHHbIe MecTopokaeHus (Krodroc,
Boponmosckoe, Xemio, JKWHBS) 30JI0TO-PTYTHOMH
dhopmanun sBstoTCeS MamorTyonHHBIME (500—1500 M)
¢ Temmieparypoit obpazoanus pyx 150-250 °C (Cre-
maHoB, 2022). PymHble Tena TOKaIH30BaHbl B apTHIIIN-
3UTax W JUCTBeHUTaX. [IpomyKTHBHBIE MUHEpaIhHBIE
KOMIUTIEKCHI comepskat cymbdunsl As, Hg, Cu, Sb, Zn
u Pb. 30/10TO U3 3THX MECTOPOKICHUIA UMEET MPo0-
HOCTb 700-986 %0 M XapakTepu3yeTcss HEOAHOPOTHBIM
pacnpenenenneM Hg u Ag. Prytrcroe 30110T0 pa3BUTO
B MECTOPOXKACHUSAX YHbsSI-BOMCKOTO py/HO-POCCHIITHO-
ro paiiona [Ipuamypes (Cremanos, 2022). Kopennsie
TIPOSIBIIEHUSI OTHOCSTCS K MaJloCyIb(HUIHONW 30JI0TO-
KBapIeBoil Gpopmarmn. [IpoxyKTHBHEIN MHHEpATHHBIH
KOMIUIEKC TIPEICTABICH IIEeTUTOM, apCEHOTHPHUTOM,
MTUPUTOM U TaJCHUTOM. B POCCHINAX B accoIanuy
PTYTHCTBIM 30JIOTOM OTMEYAIOTCS IEENTUT, apCeHOIH-
PUT, TUPUT, TAJICHUT, KHHOBAPh U CIieppuiiuT. PyaHoe n
POCCHIITHOE 30JI0TO COAEPKUT PTYTh OT 1-2 1m0 9.37 %
(Crenanos, 2022).

[IpenmonaraeTcsi, YTO POCCHITA 307I0Ta W3-
y4aeMoro paiioHa c(OpPMHPOBAIUCH 32 CUET pa3MbIBa
(pOoHTANBHON YacTH KOPEHHBIX PYI, Pa3BUTHIX B KBap-
[IEBO-XHMIIBHBIX PyJax C 30JI0TO-CepeOpsHOW MUHEpa-
nmuzanuet, BeisgBIeHHOW C.I. IlpymaukoBemM (2017).
B sTux pynax, BUANMO, pa3BuTa KHHOBAph, OTMEUYEH-
Has C.C. UnbenkoM B mpeaenax OKTIOPbCKOTO PyIHO-
TO MO B IIUTHXaX 10 pyd. J[poHOBCKOMY (BOCTOUHBIN
¢manr, xwmra babda) n pyd. OKTIOpbcKoMy (3amagHast
OKpaWHa PYyIHOTO Tons). MuHepan MpHCYyTCTBYyeT B
3aMETHOM KOJHMYECTBE, 32 CYET Yero, IO CBHJIETENb-
ctey C.C. Unwpenka, nmumx TpHOOpENT KpacHOBATHIH
OTTEHOK. PazMepsnl 3epeH KMHOBApH JTOCTUTAIA 2 MM.
OpnuHOYHBIE 3epHA KMHOBApH BCTPEUECHBI B IIIJIMXE all-
JIOBUA B cpeniHeit yactu p. Kykimun. B Hamem ciydae,
PTYTHCTOE 30JI0TO BKIIOYAET HU3KO-, CPEHE- U BBICO-
KOTIPOOHBIE YACTHIIBI, 9YTO KOCBEHHO CBHUJ/IETEIHCTBYET
0 IUPOKOM JHara3oHe TeMIeparyp oOpa3oBaHUS KO-
PEHHOM 30JI0TO-KBapIeBON MUHEpaU3aliu.

MenucToe 300TO pocchinieil pailoHa clienyer oT-
HOCHTH K cucTeMe Ag-Au ¢ mpumeckio Cu, Tpu pacraze
KOTOPOTO BBIACISIOTCS TIACTUHKH 0OOJIee CTEXHOMETPHY-
Hoit (ha3er CuAu, (HoBropomosa, 1983; FOmko-3axapoa
u ap., 1986). Memucroe 30710T0, OXapaKTepHU30BaHHOE HA
MecTopokeHnr 3omoTast [opa Ha Ypae, JoKaIn30BaHO
B POIMHTHUTAX JINOO XJIOPUT-KapOOHATHBIX METACOMATH-
TaxX CPeI ATBITMHOTUITHLIX THITep0a3uToB (CITUPHIOHOB,
[Tnernes, 2002; Myp3un, Bapnamos, 2010). [Iposerienne
OpYAEHEHHS ATOTO TEHETHYECKOTrO THITA B pacCcMaTprBa-
€MOM pervoHe panee yrnomuHasioch B.M. KpymnHukom
(1992¢) B odmommTax DUIATXEMCKOTO PYIHO-POCCHIIT-
Horo paiiona Tesel. C.I'. [Ipyaankos (2004) cunraer, uto
OIHUM W3 NCTOYHHUKOB POCCHITHOTO 30JI0Ta B paiiOHe sIB-
JISTFOTCST 30JI0TOHOCHBIE TIoporbl KypTymryOuHCKoTO 0(hu-
OJIUTOBOTO TTOsICA.

MenucToe 30710TO TakKe€ OTMEUAeTCs] B METHO-
MOJIHOICH-TIOPPHUPOBEIX MECTOPOXKACHUX HOKHOM
Cubupu (I'acekoB u mp., 2006; Crupumonos, 2010).
B namem ciyyae He HCKITIO9aeTCst BOSMOYKHOCTD CBSI3U
30JI0Ta C MEIHO-TTOP(UPOBEIM OpYy/IEHEHHEM B IEBOH-
CKHX BYJKaHO-TUTyTOHHYECKHX CTPYKTypax Ha CeBepo-
3amajie ¥ I0r0-BOCTOKE IUIOMIAIN PYAHO-POCCHITHOTO
paiioHa. [IposiBjIeHHs MEIUCTOTO 30J10Ta YCTAaHOBJICHBI
HaMmu B pocchinisix pp. Kynaycyra, Man. bunenura u
UepHolt B HEMOCPEIACTBEHHOW OJIM30CTH OT BBIXOJIOB
JIEBOHCKHUX TIOopoA. Ha reHeTmueckyro CBS3b KBapIie-
BBIX JXMJI C BeChMa BBICOKOTIPOOHBIM 30510TOM (930-—
990 %o0) W MambIX WHTPY3WH [I€BOHCKOTO BO3pacTa
ykazpiBan C.C. Kampanaenko (1972). [Tomumo BImIe
YKa3aHHBIX TEHETHYECKUX THITOB MECTOPOXKICHUH Me-
JIACTOE 30JI0TO OTMEUAETCS B CKapHaX FoyKHON CHompn
(KopoGetinukoB, 1999; I'acbkoB u ap., 2006). B Ha-
crosimee BpeMs B Pecrryomike TeiBe pazpadarbiBacTcst
MECTOPOXKIEHHE MEINCTOro 30510Ta TapaaHn B Mare-
3MaTbHO-U3BECTKOBBIX CKapHAaX, pAacIOJIOKEHHOE B
400 kM rokHee AMBLITO-CHCTHTXEMCKOTO paiiona. [1po-
SBIICHUS CKapHOB Ha TUIOMIAIN MCCIETyeMOTO paioHa
JTO HACTOSIIIIETO BPEMEHHU HE OTMEYaJIHCh.

BbIBO/IbI

30710T0 M3yUEHHBIX pOocchitielt AMBITO-CHCTHT-
XEMCKOTO PYIHO-POCCHITHOTO paiioHa (Pecmybnmka
TeiBa, KpacHosipckuii kpaif) XxapakTepusyeTcsl Iupo-
KO WM3MEHHUYHMBOCTBHIO MOP(HOIOTHUSCKUX 0COOeH-
HOCTEW, BHYTPEHHETO CTPOCHHUS, XMUMHYECKOTO CO-
CcTaBa W MPeoOpa3OBaHMU B THIEPTEHHBIX YCIOBHUSX.
B pocchimsix paifioHa oxapakTepHu30BaHO 30JI0TO COCTa-
Ba Ag-Au, Hg-Ag-Au u Cu-Hg-Au ¢ mmpoxnm nna-
MMa30HOM TIPoOHOCTH. Bhigeneno 17 pa3sHOBHIHOCTEH
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YaCTHII 30JI0Ta, KOTOPbIE XapaKTEPHBI IS MECTOPOXK-
JIEHUH Pa3IMIHBIX TeHeTHIecKnx TuoB. MHorma cre-
TIeHb X U3MEHEHUS B CPABHEHUH C THITOTEHHBIM 30J10-
TOM BechbMa 3HauuTenbHas. Hanbomnee pacmpoctpane-
HO (93 %) 3070TO Ag-Au cocTaBa, Ha JIOIO PTYTHUCTO-
TO 30JI0Ta TPUXOTUTCS 9yTh Oomee 5 %, a MeaucToro
— 1.9 %. 301m0TO BceX XMMHUYECKHAX THUTIOB BCTPEUACTCS
B BHJI€ HE OKaTaHHBIX, MOJYOKaTaHHBIX W OKaTaHHBIX
YaCTHII PA3JIMYHON CTETIeHH Ae(OPMHUPOBAHHOCTH, YTO
CBUIETEIHCTBYET O PA3HOM Y/IAJICHUH YaCTHIT B POCCHI-
A OT 00JacTH muTanus. Jpyro 0coOEHHOCTRIO pOC-
CBIITHOTO 30JI0Ta SIBIISFOTCST BBICOKOTIPOOHBIE KaiiMBI 110
neprdeprn y OKaTaHHBIX ¥ HEOKaTaHHBIX dacTwil. [1o
HaIlIeMy MHEHUIO, TaKHe KaltMBbl THITMYHBI JIJIS1 YACTHII,
MPEOBIBAIONINX JITUTEIFHOE BPEMS B 30JI0TOHOCHOM
TUTacTe B YCIOBUSX OTHOCHUTENBHOTO TOKos. [IpmcyT-
CTBHE HEOKAaTAHHBIX YACTHUI] O€3 BEICOKOIIPOOHOH Kaii-
MBI CBUJIETETILCTBYET O HE3HAYUTEIHHOM BPEMEHH HX
TIPEOBIBAHUS B POCCHITIH.

B gacTturmax 30moTa 0OBIYHO MPOSBICHA pe3Kast
HEOHOPOIHOCTH COCTaBa C OTUYETIMBBIMH TPAHUIIAMHU
(ha3: MpaKTUIECKH YUCTOE 30JI0TO (MPOOHOCTH OKOJIO
1000 %o0) B KpaeBbIX 30HaX M TOHYAUIIIHX MEK3EPHO-
BBIX MPOKIITKAX CPEAN 3EPHUCTHIX arperaTos sjiep, 00-
Pa30BaBIINXCS B 9K30T€HHBIX YCIOBHAX M, COOCTBEHHO,
B Spax YACTHII, CIUTAIOIINXCS TT0 XUMUYECKOMY CO-
CTaBy pENUKTaMH DHJOTEHHOTO 30J0Ta. Slapa gacTuiy
POCCHITTHOTO 30J10Ta 60JIee OHOPOAHEI TI0 CPABHEHHUIO
C 30JI0TOM M3 KOPEHHBIX pyA. OTiaudamns KOHIEHTPAIuu
Au B coCeTHMX TOUKaX U O BCEH MIIOIAH sApa 3epeH
30JI0Ta PEIKO MPEBBIMAOT 2 %, B TO BpeMs KaK y Ja-
CTHI] KOPEHHBIX Pyl HEOJHOPOAHOCTh KOHIIEHTPAIINU
Au B coceTHUX TOYKax Hepeako coctasisieT 15-20 %.
ITo mamemy MHEHUI0, OoJiee OJHOPOTHBIA COCTaB 30-
JI0Ta B YACTHIIAX POCCHIITHOTO 30JI0Ta SIBIIAETCS CIIE-
CTBHEM METACOMAaTHUYECKHUX MPeoOpa3oBaHuil 3010Ta B
TUTIEPTeHHBIX YCIOBHUSX.

CpenHe- W BBICOKONIPOOHOE 30JI0TO BCTpEde-
HO BO BCEeX TOYKax HaOmromeHus. VICTOYHWKOM BBI-
coKommpoOHOTO 30510Ta Ag-Au cocraBa, IO HaIIeMy
MHEHHIO, CITY’KWJIH TPOTHIIUTH U albOUT-KBapIIeBhIE
JKWITBL. B wacTHIiax 3Toro 30710Ta BO BKIIFOYCHHSX yCTa-
HOBJICH XapaKTEPHBIN /I MPOTAINTOB POy KTHBHBIN
MUHEPaJbHBINA KOMIUIEKC: (MIIBMEHUT + JMHI0T-KIIH-
HOTIOM3UT + anpOuT + aHkeput) + kBapi. CpemxHenpoo-
HOE€ 30JI0TO THITHYHO I KOPEHHBIX MECTOPOXKICHUH
30J10TO-CYyIb(OUTHO-KBAPIICBOH M 30JI0TO-CYIIb(MUIHON
dhopmanwmii. B HeM BKITFOUEHUS TPECTaBICHB MUHEPA-
JIaMH 30JI0TO-CYIb(DHUIHOM accormaruy (KBapir + apce-
HOIIAPHT + XaJIBKOTIHPHT), KOTOpasi paclpoCcTpaHeHa B
KBapIIEBBIX JKMIIAX CpeIn OEpPe3nTOB paiioHa.
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BecbMa BBICOKOTTPOOHOE 30710TO HamboIIee IIH-
POKO pacrpoCTpaHeHO B pocchinu p. Mai. bunenura, a
Takxke B HU30BbAX pp. Kynaycyr u Uépuoii. Kopennnie
MCTOYHUKH BEChbMa BBICOKOIIPOOHOTO 30JI0Ta B paiioHe
He u3BecTHHL. COIIaCHO JHUTEPaTypHBIM JaHHBIM, Ta-
KO€ 30JI0TO TUITUIHO IS PYIT 30I0TO-CYIb(UIHO-KBAP-
1eBoH (hopManuu OONBITUX TIYOWH M PeXe CPETHUX,
a TaKkKe pPyd 30JI0TO-TEJUTYPOBOTO TEOXMMHYECKOTO
THTIA 30JI0TO-cepedpstHON popmartiu. B Bechma BBICO-
KorpoOHOM 3050Te (>950 %0) Ag-Au cocraBa paiioHa
Pa3BUTHI MUHEPATIHHBIE KOMIUIEKCHI MyCKOBHUT + Opeii-
HEpUT + KBapIl U repcaopduT + MUPUT + XaTbKOTTHPUT
+ Se-ranenut + anexkcut (PbBi;Te,S;), xapakTepHbie
JUTST KOPEHHBIX Pyl THAPOTEPMATBHBIX MECTOPOXKIe-
HUN Oepe3uT-TUCTBEHUTOBON (GopMaIui B 0a3uUT-TH-
nepO0a3nuTOBEIX Moposax. He nckirodeHa cBsi3b BecbMa
BBICOKOIIPOOHOTO 30J710Ta C MEIHO-MOIHOICHOBBIMU
PYZIOTIPOSBIICHUSIMHA JI€BOHCKHX BYIIKaHO-TITYTOHHYE-
CKHX aCCOITHAIINA, TOCTOBEPHO HE YCTAHOBIEHHBIX B
paiione.

MenucToe 30710T0, pacCpOCTPAHEHHOE B POCCHITIIX
pp. Kynaycyr, bunenur u YépHoli, BcTpeyaercs B acCOIu-
aIn ¢ BeCbMa BBICOKOITPOOHBIM 30510TOM Ag-Au cocTa-
Ba. Ero ncToUHMKOM, TIPEeONOKUTEIBLHO, SBISIOTCS Tie-
pUIOTHTHI KypTyIyOHHCKOTO O(QHOIMTOBOTO KOMITIEKCA
WITH anoyJIbTpaMa]ruTOBBIE METACOMATHTBI — POIIHTUTEI,
CEpPIEHTUHUTHI ¥ UX JIMCTBEHUTH3NPOBAHHBIE PA3HOBH/I-
HOCTH. BO3MO)KHO, ICTOYHUKOM MEJFCTOTO 30JI0Ta B POC-
CBITISIX OBLTH METHO-MOTHOICH-TIOP(HUPOBEIC TPOSIBIICHIS
HIKHETO JIeBOHA. MUHEpasbHbIN KOMIUIEKC BKITFOUEHHUH B
MEJIFICTOM 30JI0Te paiioHa — STHIOT-KITHHOIIOU3HT + HUKeE-
nvH + Xanbko3uH. Cyris 1o HaJIMIHIO XaJTbKO3HWHA B acCo-
IIHAIAH C 30JI0TOM, HIKHHUH TPEEN TEMITepaTyphl 00pazo-
BaHMS MUHEPATBHOTO KoMIUTeKca cocTapisier 120-140 °C,
a Bepxamuii — 320 °C, xapakTepHblif 1151 301012 Cu-Au co-
CTaBa.

PryTtuctoe 30moTo mMmeet npodHOCTH OT 707 1O
935 %o. OTHOCUTENHFHO HU3KOIIPOOHOE 30JI0TO COMEp-
KUT, B cpeareM, 8.6 % Hg, cpemnenpodnoe — 3.8 %
Hg u BeicokonpoOHoe — 2.7 % Hg. Prytucroe 3010T0
IIMPOKO PACTIPOCTPAHEHO B CPETHEM TedeHnH pp. bo.
bunenur u Man. u bon. Anrusk, a Takxke BCTPEYEHO B
cpeaHeM TedeHuu p. KyHaycyr u HU30BBAX pp. buie-
mur 1 Uépaoit. Ci1ab03010TOHOCHBIEC KBAPIIEBHIE KUIIBI
C KWHOBApHBIO, 3aJIETAIONINE CPEIU YEPHBIX CIAHIICB,
otMedanuch Ha OKTIOPHCKOM PYIHOM Ione. B gactu-
1aX 30J10Ta OTHOCHTEIHHO HU3KOW MPOOHOCTH U3 POC-
CBITIEH BCTPEYEHBI BKITIOYCHMS KBaplla M TIHLIEBATHIE
arperatsl MUHEpaJoOB KpeMHe3eMa, Cephl U cepedpa.
B cpemne- u BBICOKOIPOOHOM 30JI0T€ yCTaHOBIIEHBI
BKITIOUEHHS KBapIla, apCEHOMMPHUTA, XJIOPUTa U KapOo-



50 Xepmex Y.M., Cazonos A.M.
Khertek Ch.M., Sazonov A.M.

Hara. lIpeamomaraercs, 4T0 WCTOYHUKOM PTYTHCTOTO
30JI0Ta CIYXXHJIN KBapI-KapOOHATHBIEC KHIIBI C Cepe-
OpsTHOW W KMHOBAapHOW MUHEpaTH3aIliei.
TumomopdHBIe pa3nuyus 30J10Ta, OTMEYCHHEIE B
POCCHITISIX paiioHa, MOTYT OBITH MCITOIB30BAHBI B KOM-
TUIEKCEe KPUTEPHEB W MPU3HAKOB KOPEHHOW PYHOHOC-
HOCTH Y TIPY TIOCTAHOBKE T€0JI0TOPa3BeIOYHBIX PaboT.
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