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MuHepaoro-reoXuMHIecKue 0cooeHHocTH Au-Sb opylaeHeHHs HA YY4acTKe ATrMXOHKHIAO
(Dctpemanypa, Mcnanus)

OOCY)KmaoTCs pe3yJIbTaThl JINTOreOXUMHUIECKOH CheMKH, MHUHEpPAJIOro-nerporpaduiecknx uccieno-
BaHMii U IUIMXOBOrO OMPOOOBAaHMSA HA y4acTKe Au-Sb pymonposiBieHHs ArMXOHKHii0, PaCHOJI0KEHHOTO
B LlentpansHo-6epuiickoii 3one (Mcnanus). [eoxuMmyeckoe onpoooBanue PhIXJIbIX OTIOKEHHIA BbISIBHIO
KOHTPACTHbIE AHOMAJIUH 10 CYPbMe W MbIIIbSKY, YTO MO3BOJILIO OEHNTh MacmTad MuHepam3anun. B xome
MHHEPAJIOrHYeCKUX HCCJIeJOBAHUIA PYJHBIX 00PA3II0B M 3ePeH HIIMX0BOT0 30JI0TA 00HAPYKEHbI PACIPOCTpa-
HeHHe TaJIeHUTA U CyJIbOaHTHMOHMTOB CBUHIA (OyJaHKEpPHT, [GKEMCOHHUT) B PYAaxX, a TaKkKe BKIIOYeHHE
aypoCcTHOHMTA W cpacTaHmii cyorpagmyeckoro (rydouaroro) 30J10Ta ¢ 0epTbepUTOM U OKHCIAMH CYIbdocoeit
Sb u Pb, 4To 1aeT ocHOBaHMe MpeNoJaaraTh napareHe3mnc, BKJIYAIOUINIA IBe CTAAUN MUHEPAIO00PA30BAHNUS:
PAHHIOIOS KBAPII-30J10TO-aHTHMOHHUT-0ePThEPUTOBYIO M TO3IHIOI KBAPI-CYJIb(OCOJIbHYIO C AyPOCTHOHTOM.

KoroueBsle cioBa: Au-Sb munepanruzayus, Llenmpanvro-Hobepuiickas 30Ha, cynbghoaHmumoHUumbl C8UH -
ya, eeoxumuuecKoe onpobosanue, WAUXoeoe 3040Mo.

E. V. CHEREMAZOVA (Mining University), K. A. NOVOSELOV (IM UB RAS),
YU. L. SVETLOVA (Mining University)

Mineralogical and geochemical characteristics of Au-Sb mineralization on Aguijoncillo site
(Extremadura, Spain)

The present paper reveals the results of geochemical survey, mineralogical and petrographic research
and heavy mineral concentrate sampling within the area of Aguijoncillo occurrence located in the Central
Iberian Zone (Spain). The soil sampling permitted to identify contrastive anomalies in antimony and
arsenic distribution, which allowed the assessment of mineralization scale. Mineralogical study of the
ore samples and native gold from heavy concentrates approved the extensive presence of galena and Pb
sulphoantimonites (boulangerite, jemsonite) in ores as well as inclusion of aurostibite and intergrowths of
subgraphic (spongy) gold with berthierite and oxides of Sb and Pb sulphosalts. Thus the results assume the
complex paragenesis that includes two hydrothermal mineralization stages: early quartz-gold-antimonite-
berthierite and late quartz-sulphosalt with aurostibite.

Keywords: Au-Sb mineralization, Central Iberian Zone, lead sulphoantimonites, geochemical survey,

gold from heavy concentrates.

Beenenue. lleHTpanbHO-Mbepuiickas 3oHa (LI13)
Hcnanuu u TlopTyraiuum mpenacTaBiisieT MCKITIOYM-
TEJbHBII MHTEPEC C TOUYKHU 3PEHUS OLIEHKU PYIHOTO
IMOTeHIIMANIa OTOEJBHBIX YIACTKOB IIO IICJIOMY PSIIy
3JIEMEHTOB, BKJIOYasl 30J0T0. MCIaHCKMI peruoH
DcTpemanypa, pacrooXeHHbIN Ha Tepputopun LT3,
B TIPOIIJIOM OBLT MPOAYKTUBHOU 30JI0TOPYIHON TIPO-
BUHIIMEN, TJle 30J10TO T0OBIBAJIOCH CO BpeMeH Pum-
ckoil umnepun. OgHaKo ¢ cepeIrHbl XX B. 3HaUCHUE
TOPHOIOOBIBAIOIIETO CEKTOPa B 9KOHOMMKE perioHa
HeykJIoHHO TajaeT. [TonbiTku [eomornyeckoit ciyx-
o1 Mcnanuu B 80-X romax oOHapy>XUTh HOBBIE 3aMachl
30JI0Ta TIOTepIeIn Heyaady [9].

TeonoropassenouHoii komnanueir Mineral Explo-
ration Network Ltd. ¢ anpens 2015 mo mapt 2016 .
IIPOBEACHEI TTOJIEBBIC PAOOTHI C LIEJTBIO0 TIONCKOB MECTO-
poxneHuit Au B peroHe DctpeManypa. B Hacrosiei
cTaTbe 00CYKIAIOTCSI Pe3YAbTaThl IMTOTCOXUMMUYIECKOM
ChEMKU, MUHEPAJIOTNYECKHUX UCCIEIOBAHUI U IILIUXO-
BOT'0 OITPOOOBAHUS B Ipe/iesiax TUIEH3MOHHOT0 y4acTKa
Mapus, KOoTopblii BKIo4aeT Au-Sb pymnonposiBieHue
ATMXOHKWMIT0, TIe B Hagase XX B. MECTHBIC CTapaTein
JIOOBIBAIM 30JI0TO U CYPbMY.

Teosornueckas xapakTepucTHKA paiioHa padoOT.
JIMeH3MOHHBIN yJyacTOK pacriojioxeH B LleHTpaib-
Ho-Mbepuiickoii 30He, B oceBoil yactu Moepuiickoro
TePIIMHCKOTO CKiIamuaToro mosica (puc. 1). Pymompo-
sIBJIEHUE ATUXOHKUIO MOXHO BKJIIOUYUTH B YCJIOBHO
BBIIEJICHHBIN PYIHBIN T0SC, BBITSHYTHINA BIOJbL XpeO-
Ta Buibyspkac, a Takke HECKOJIBKO MECTOPOKICHUI
u pynonposiBieHuit Pb-Zn — Can Poke u Cu — ®aBo-
puta (puc. 2, a).

BMertmarorye mopomsl IIpeAcTaBICHBI HEOIIPOTEPO-
30lckUMU MeTaocankamu MoiHoro (8—11 km) CnaH-
neBo-IpayBakkoBoro Kommiekca (CI'K) — MmoHOTOH-
HBIM YepeIOoBaHNEM IpayBaKK M CJIaHIIEB (MOITHOCTHIO
OT HECKOJIbKUX 10 HECKOJIbKHUX I€CSITKOB CAHTUMETPOB)
C MPOCJIOSIMU MECUaHUKOB M KOHIJIOMepaToB. Bmera-
FOIIKE TIOPOIEI IIPETEPIICIN U3MEHEHUS B XO/IE TePIIMH-
CKOT'0 perMoHajJbHOTO MeTaMopdhu3Ma 3eJIeHOCIaHIIe-
Boii damum [12].

B paitone ucciaemoBanusa mopoabl CI'K mmeror
cyoMepuaroHaabHOe TMpocTupaHue. IlocaencTBus
IJIaBHOTO 3Tamna JaedopMaluu repliMHCKOro OporeHe-
3a D1 [9, 11] mpencTaBieHb OOIIMPHOI CyOBEpTHU-
KaJIbHOW CKJIaM4aTOCThIO C CeBEeP-CEeBEPO-3alagHbIM
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Puc. 1. Cxema cTpykTypHoro paiionupoBanusi Moepuiickoro
MaccuBa, no K. Buiaceka [13], u pacnojioxkenne B HeM Jii-
LeH3MOHHOM IUIOINAIH

Puc. 2. Teonormyeckoe cTpoeHue HCCJIETOBAHHOTO YYACTKA
ATUXOHKMIi0 (KPACHBI MPSIMOYTOJbHUK)

a — reojioruyeckasi cxema paiioHa MCCIEIOBaHMS U MECTOTO-
JIOXEHHE pynornposiBieHuit Aruxonkuito, Can-Poke u ®aBo-
puta [5]: /-3 — opnoBuK, cuiyp (/ — 4epHble CIaHIIbI, KBap-
LIUTHI, MMeCYaHUKU, 2, 3 — CJIAHLIbl U KBapIUTHI C MPOCIOSIMU
2 — MeCYaHUKOB U 3 — KOHIJIOMEPATOB); 4—06 — HEOIpPOTepO-
3011, KeMOpHii (4 — apKo3bl, TIECYAHUKH, CITAHIIbI U TOJIOMUTHI,
5 — KOHIJIOMEpAThl, MeCYaHUKHU, aJIEBPOJIUTHI, 6 — CJAHLIbI U
TpayBakkm); 7, & — pa3ioMsbl (7 — yCTAaHOBJIEHHBIE, & — TIPEIIO-
Jlaraemble); 9 — ABYCIIOASIHbIC TPAHUTBI; /(0 — arIMTOBBIE AANKU;
11 — KBapleBble JAaiiKu W XWibl; [12—16 — ruapoTepMaibHast
muHepanusauus (12 — Pb, Zn, Ag, 13 — Cu, 14— Sn, W, 15—
P, 16 — Sb); 6 — xopennbie Boixoasl opoa CI'K, obpasyioriue
KYy3CTbl, Ha PYIONpPOSIBIEHUM ATMXOHKHUIO; 6 — IepeceueHue
NIByX XWJIBHBIX CUCTeM KBapiia B 6opty p. bep3okana Ha pac-
CTOSIHMM 1 KM K 3amajiy OT PYAONpPOABIE€HMsT ATMXOHKHIAO
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IIPOCTUPAHUEM U SIPKO BBIPAKEHHON CIIAHIIEBATOCTHIO,
rapajuieJIbHOM OCeBOI TIOCKOCTU CKIIaNoK. Penbed
yyacTKa yBJIMCTBIN 1 BBITIOJIOKEHHBIH, 4aCTO BCTpeya-
I0TCSI KOPEHHBIE BBIXOIBI ITOPOII, 0O0pa3yIoIne Ky3CThI
(puc. 2, 0).

bawkaiimii BeIXoa MarMaTU4eCKuX Mopoj — rpa-
HUTHBIA MHTPY3UB Tpyxuiio — pacroyiokeH B 20 KM
K 3amaay OT MecTa uccienoBaHusi. Maccus Tpyxuiio
MpeAcTaBsieT co0O0i MO3AHErepLIMHCKUI TPaHUTHBIN
KynoJ ¢ Bo3pactoMm 326 miH et [6]. Ilerporpadu-
YeCKUIl COCTaB TPAHUTOB — OT KPYITHO3EPHUCTHIX
JBYCIIOISIHBIX (OCHOBHAsl YacTbh MHTPY3MBa) IO TOpP-
(UPOBUIHBIX MOHIIOTPAHUTOB C MeETaKpUCTAJIAMU
KaJINeBOTO TTOJIEBOTO MITIaTa B MepudepuitHbIX 30HaX,
Ine Takke OOHaXKarTCs MHOTOUYMCJICHHBbIE MEJKO-
1 CpedHEe3epHUCThIE alUINTOBbIE JalKu [6].

ITo nannbIM [eonornueckoii cinyxonl Mcnanuu [7],
Au-Sb opyneHeHre ATUXOHKUIIO TPUYPOUEHO K CUCTE-
M€ KBapLEeBbIX ITPOXMUIKOB MOIIHOCTBIO OT 5 10 15 cM,
3aTIOJTHSIONINX MeJIKUe CyOBepTUKAJIbHBIE TPEITUHBI
CYOILIMPOTHOTO MPOCTUPAHUSI, CEKYILIME CIaHIIeBATOCTh
BMeEUIAIOMINX caaHleB. B HacTogmmii MOMEHT ObIBIIAS
BBIpa0OTKA TIEPEKPHITA IMOYBAMU U C ITOBEPXHOCTH
MpeacTaBieHa OOMJIBHOW POCCHINbIO OTBAJOB OKOJIO
50 M B monepeuHnke. Cpenn 00JJOMKOB IpeooOIagaioT
TOHKO3EPHUCTbIE PACCIaHIIOBAHHbIE MeTarpayBakKU,
a Takxke OO0JJOMKHU XMJIBHOTO KBaplia, B TOM YHCJIE
U C aHTUMOHUTOBOU MUHEpAIM3ALIUECHA.

B HemocpencTBEHHO OKPYXXAIOIIMX OTBAJIbI BBIXO-
Jlax pacClIaHILIOBAaHHBIX MECYaHMKOB BBISIBICHBI JUIIb
eIMHUYHBIC KBapIlleBbIe XXMJIKA 0€3 BUAMMOI MUHE-
panu3aluuu ¢ a3UMYTOM MPOCTUPaHUS 5° U CyOBEpTHU-
KaJbHbIM MafgeHueM. OnHaKo 3anagHee, Ha PacCTOSIHUU
1 KM oT BbIpaboOTKH, B O0pTy p. bep3okaHa B KOpeHHOM
3aJIETAHUY BEISIBJICHA MOIITHAS KJTBHO-ITPOKUIIKOBAS
KBapueBas 30Ha (He meHee 100 M), rae HabIIOIATUCD
JIBE€ XOPOIIO BBIACPXKAHHBIC MO MAACHUIO CUCTEMBI
xun (puc. 2, ¢). Ilpeobaagaer cyoMepuanoHaabHasI
CHCTEMa, COIVIACHAd PaCCIaHLIOBKE IMOPOJ, TIE MOLL-
HocTb Xus gpocturaetr 70 cMm. Kpome Toro, oruerin-
BO MposiBJieHa cyOoumupoTHas cuctema. Insg obeux
JKWJIBHBIX CUCTEM XapaKTepPHbl YacTasi BKparIeHHOCTh
(0,5—2 mm) u tHe3ma (0,5—1,5 cMm) apceHoOMpHUTa, pac-
Tpe/ieJIeHHbIE HEPABHOMEPHO.

Pynnoe mone Can-Poke nokanuszoBaHO B 5 KM
Ha CCB or mposBiaeHUsT ATUXOHKHMIIO W BKJIOYaeT
IIECTh PYAHBIX TEJ Pa3IMYHON MOIIHOCTU C OIHO-
TUIHOM Pb-Zn MuHepanuzauuei: KBapueBble KUJIbI
co chalepuToM M pexke TaJeHUTOM B pacCiIaHIIO-
BaHHbIX necuyaHukax CI'K. O6muit pazmep pyaHoii
30HbI gocturaet 1600 M B mmuHy 1 400 M B IIUPUHY.
Cpenu BTOPUYHBIX MUHEPAJIOB IIPHUCYTCTBYIOT MapKa-
3UT, TIMPUT, XaIbKOIUPUT, ITUPPOTUH U OYJIaHKCPUT.
Mennbriii pynHuk @aBopuTa BKIIOYAET TPU KBaplieBbIe
JKWJIBbI Kax1ast MOLIIHOCTHIO 1—1,5 1 IIpOTSKEHHOCThIO
500 M. OCHOBHbIE PYAHbIE MUHEPAJIbI MPEACTABICHbI
XaJIbKOMTMPUTOM U upuTOoM. BeceM TnmaM MuHepaiusa-
LIMY COITYTCTBYIOT OKBaplieBaHME M MYCKOBUTH3AIIHSI.
Ha nposiBnennu @aBopura OKOJOPYAHBIE U3MEHEHUS
TakKe BKJIIOYAIOT alaTUTU3alvio, KapOOHATU3aIMIO
U cepunuTu3aunio [8].

Metoauka uccienoBanusd. [lojseBbie paboThl Ha
yuyacTke AruxoHkuiio (ampeib 2015 — mapt 2016 r):

— JIMTOTCOXUMUYIECKOE OTIPOOOBAHME PHIXJTBIX OTJIO-
keHuti o cetr 100/10 M (8731 mpo6a). [Tpodsl Maccoit
200—300 r oTOupaarch U3 TMTOYBEHHOIO ropn3oHTa b;

— IIJINXOBOE ONPOOOBAaHUE AJUTFOBHAIBHBIX OTJIO-
XKeHuil 1 mypdoB riyouHoit 1 M (52 npoOsl). [1poObl

102

HWCXOIHBIM 00beMOoM 20 J1 00eCITeYnId BBIXOM IIUIMXa
B 10—15T;

— oTOop 00pa3loB U3 KOPEHHBIX BBIXOIOB
MOpOJ, M OTBAJIOB CTapOil BBIPAOOTKM ATUXOHKUIAO
(15 obpa3suos).

Bce nutoreoxumuyeckue mpoObl MpoaHaaIu3upo-
BaHBI HEIOCPEACTBEHHO B IT0JI¢ TTOPTATUBHBIM PEHT-
reHodiyopecueHTHbIM aHanu3aTopoM Innov-X Delta
B COOTBeTCTBMM ¢ MeTonuKou EPA 6200 mist MeTaiioB
B ITOYBaX. AHAJIM3 TIPOBOIMIICS Ha CTaHIAPTHOE KOJIM-
yectBo anemMeHToB (Mg, Al, Si, P, S, K, Ca, Ti, V, Cr,
Mn, Fe, Co, Cu, Pb, Zn, As, Mo, Sr, Rb, Zr, W, Ni,
Sn, Sb). [To MCXOOTHBIM JaHHBIM ITOCTPOESHBI TEOXUMU-~
yecKre KapTel B mporpamme Maplnfo.

IInuxoBoe ompoOoBaHKWE MOATBEPIUIO HaJIUUUE
30JI0TOMl MMHEpaIu3allii M BO3MOXHOE BBISIBICHUS
TEHETUICCKUX CBSI3CH cCaMOPOIHOTO 30JI0Ta C APYTUMU
XUMUYECKUMU 3JIeMEHTaMU U MUHepantamu. st Bcex
IIJTUXOBBIX TIPOO MPOBEIEH SKCIIPECCHBIN KaueCTBEH-
HBII MUWHEPAJOTUYECKUU aHau3 HEMOCPEACTBEHHO
B IOJIe U MOICYMTAHO KOJIMYECTBO 3epeH 3070T1a. Jist
OoJiee MeTaTbHOIO MUHEPAIOrO-reOXMMHUUECKOTrO aHa-
Jiuza oTobOpaHbl 32 1IIMXOBble MpoObl. KoHueHTpa-
Thl OBLIM packjaccuuuupoBaHbl Ha dpakuuu —0,5,
+0,5...1, +1 MM, TOABEpPTHYTHl MarHUTHOM cerapa-
ouu ¢ ToMombio MarHuTa CoyHeBa W JOYUINEHBI
B Opomodopme.

MuHepanornueckuii aHaau3 KOPEHHBIX 00pas31ioB,
a TaKXKe XMMHWYECKUII COCTaB 30JI0Ta OBUIM IPOBEIe-
Hbl C TIOMOILbIO 3JIEKTpOHHOTO MMKpockomna JEOL
JSM-6510LA B na6opatopuun UI'TJ PAH (anaauTuk
O. JI. Tanankuna). s nsatd oOpa3loB BBIMOJIHEH
aHanu3 Ha 3o0yioTro MetogoM AAC B JabopaTopuu
BCETEMN.

MunepaJibHblil cocTaB pya AruxXoHKuii0. /{15 netainb-
HBIX MHMHEPaJOrMYeCcKUX MCCIEeIOBAaHUI OTOOpPaHO
15 o6pa3uoB, B TOM YKCJE U3 OTBAJIOB CTapOil Bbipa-
0OTKM ATMXOHKUIIO, KOPEHHBIX BBIXOAOB KBaplEBbIX
XKWI U U3 BMEIIAIomuX mopon. Pesymsratel mccie-
MOBaHWSI MUHEPAJTN30BaHHBIX 00JJOMKOB M3 OTBAaJIOB
BBIPAOOTKU MO3BOJIUIN BbIICAUTD TPU PA3TUYHBIX TUIIA
CYPBMSIHBIX PYII.

ITepBbiil TUIT — camblil pacCIPOCTPAHEHHBIN, MPEI-
CTaBJieH TPEeUuMYLIECTBEHHO MeJIKo3epHUCThIM (0,1—
0,3 MM) aHTUMOHHUTOM, OOpa3yIOIIMM MaCCHUBHBIN
arperat B XXWJbHOM KBaplle MOIIHOCTBIO 10 3—4 cMm,
BBITSIHYTBIM COTJIACHO MPOCTUpaHUIO XU (puc. 3, a).
OueHb YaCTO aHTUMOHUT U CYpbMSIHBIE OXPHI O0Opa-
3YIOT BKPATUIEHHOCTb, THE3[a W MPOCEYKU B KBapIIe
pasMmepom He Oosiee 0,5 cm. JIyist MaccMBHOTO arpera-
Ta XapaKTepHa aJZIOTPHOMOP(MHO3EPHUCTASI CTPYKTYPA,
IUIST BKPAIJICHHUKOB B KBaplle MANOMOP(GHO3EPHHUCTAS
(puc. 3, 0).

g BTOpOro Tuma pyd XapaKTepeH aHTUMOHUT
B CpacTaHUU C OEPThEPUTOM, 3ATIOJHSIONINIA TTyCTOThI
M KaBepHbI B MacCUBHOM KBaplle (puc. 3, ). AHTU-
MOHHUTOBBIC OXPBI TaKXKe ITOBCEMECTHO BCTPEYAIOTCS
B BUJC IIPOCEUEK U IISITEH B KBapIle.

Tpetuii TMII — BKpaIJIeHHOCTb CYJIb(MOAHTUMO-
HUTOB CBMHIIA HEIIOCPEACTBEHHO OTIEIBbHO B KBapIle
WM B CpacTaHUM ¢ MapKaszuToMm. YacTo BcTpeyaroTcs
MapKa3uT C IMPUMEChIO CYpbMBbI 10 8 % C MEIKUMHU
BKpAIUICHUSIMU OyJaHXepuTa, Pa3BUBAIOIIMMUCS I10
TpelIrHaM B 3epHax (puc. 3, d), a TaKKe CIOXHBIC
cpacTaHusl MapKa3uTa, OKCUAOB CYpPbMbI U TajeHUTA
(puc. 3, ¢). B nByx obpa3max oOHapyXeHbI CITyTaHHO-
HTOJIBYAThIE Y BOMJIOKOIIOAOOHBIE BPOCTKH JIKEMCOHU -
Ta B KBaplieBoil Matpuiie (puc. 3, e). [uaporepmMaibHbie
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Puc. 3. Ontuueckne (a, 6) u BSE (6—e) n300pakennsi pyaHbIX MUHEPAJIOB U3 PYIONPOSBIEHNsI ATHUXOHKHII0

a — MacCUBHBII arperat MeJKO3epHUCTOTO aHTUMOHUTA; 6 — uAMOMOp(dHbIE 3epHa aHTUMOHMTA B KBaplIeBOW MaTpUIIe; 8 — aHTH-
MOHUT B CpacTaHWUU C OEPThEPUTOM, 3aMOJHSIOUIMI MYCTOTHI M KaBepHbl B MAaCCHUBHOM KBaplie; ¢ — CYPbMSIHMCTBII MapKasuT
C MEJKMMU BKparuleHUsIMu OyJlaHXepuTa B KBaplieBOW MaTpulie; 0 — cpacTaHUe MapKa3uTa, CypbMSIHBIX OKCUIIOB U TajieHUTa

B KBaplIeBOIl MaTpulie; e — JP)KEMCOHUT B KBapleBOW MaTpuile
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M3MEHEHMS BMEIIAIONIMX CJIAHIIEB OYEeHb Cjalble
U TIPEUMYIIIECTBEHHO CBSI3aHbI C OKBapLIEBAHUEM.
Pesynbratel AAC BBISSBUIIM MOBBILLIEHHbBIE COAEPXKA-
HUS 30J10Ta JIMIIb B ABYX obpasuax (7,75 u 1,42 ppm),
MpuyeM ISl TIepBOro oopasla XxapakTepHO HauOOJIb-
1ee KOJWYECTBO CBUHIIOBBIX MUHEPAJIOB B pyie IO
CpPaBHEHMIO CO BCEMM OCTajbHbIMU. K coxajieHUIO,
0OHapYXWUTh BUIUMOE 30JI0TO B Pyle TMOJl MUKPOCKO-
IIOM M B XOJi¢ MUKPO30HIOBOIO aHaju3a He YAajocCh.
Bo Bpems uccienoBaHuii, IMPOBEACHHBIX Ha y4acTKe
Teonornueckoii ciyx6oit Mcnanuu B 80-x rogax, aHa-
3 ICP-AES MuHepann3oBaHHBIX 00pa3L0B MOKa3aj
MakcuMayibHOe copepxkaHue Sb 9,4 %, Au 4,8 u Ag

4 ppm [7].

Pe3ynbraThl JUTOreOXUMHYECKOH CheMKH. BbisiBie-
HBI KOHTPACTHBIE aHOMAJIUM IO CYpPbME W MBIIIBIKY
C BBICOKOI CTeMeHbIO JOCTOBEPHOCTU BCJEACTBUE
BBICOKOI TYCTOTHI ompoOoBaHus. CypbMsHasi aHO-
Manus taHercs Ha 1,7 km B CC3 HampaBieHUU OT
MnposiBieHUs1 AruxoHkuiio (puc. 4, a) cyocoriacHo
IIPOCTUPAHUIO CKIAT4aTOCTH BMEIIAIOIIMX TMOPO..
ApeHOnUpUT SIBHO 0oJiee IIMPOKO paclpocTpaHEeH Ha
TUTOLIAAM, Y JUISI TPOCTPAHCTBEHHOIO pacrpeaeeHus
TTOBBIILIEHHOTO COIEePKaHMSI MBIIIIbsIKA XapaKTePHBI IBa
HanpasiaeHus (puc. 4, 6). BocrouHast 4acTh MbIIIBSIKO-
BOIf aHOMaJIMK MOJHOCTBIO KOPPEIUPYET C aHOMaIMe
CYPbMBI, a 3alIaJJHON YaCTXU CBOMCTBEHHO IIPOCTUPAHUE
C3-I0B. Haubosee BbICOKME KOHLIEHTPALIUU MbIILbSI -
ka (mo 10 000 ppm) BBISIBJIEHBI B MECTE OOHapYyKEHUS
MOIIHON XWJIbHO-IPOXUIKOBOM 30HBI C apCEHOIIM-
PUTOBOIA BKPATIEHHOCTBIO, OMTUCAHHOU BBIIIE, OTKY1a
aHOMaJIusl TSIHETCS, TIOCTENEeHHO 3aTyxasl K I0ro-Boc-
TOKY, U TIepeceKaeT CypbMSIHYIO aHOMAJINIO B MECTE ee
pa3pbiBa. MOXHO MPEANONOXUTb, YTO 3aMaaHast YaCTh
MBILIbSIKOBOIt aHOMaJIMM OTpaXkaeT MPOAOoKeHUE Cy0-
IIAPOTHOM CHUCTEMBI KIJI Ha BOCTOK, MEHSISI HaIlpaB-
JIEHUE BCJEACTBME U3MEHEHUS JaHamadTa.

PacrnipeneneHue cBUHIIA B TOYBaX OKa3aJl0Ch Kpaii-
HEe HEPaBHOMEPHBIM 1 HE BBISIBIJIO KOHTPACTHBIX aHO-
MaJIuil B palioHE BbIPAOOTKM.

Pe3ynsraTel mummxoBoro ompo0oBaHusA. B mmimxo-
BBIX KOHIIEHTpATax MpeodasaloT IUPKOH, aHaTas,
TYpMaJIMH, OKCHUIHO-3KeJe3UCThie ¢a3bl, IICCHUT,
a TakKe eIMHWYHBIC 3HaKM KWHOBapu. B cpemHem
B uuiuxax ot 10 mo 30 3epeH 3osoTa, B 7 mpobax
KOJIMUecTBO 3HaKoB 3o0yo0Ta oT 50 mo 120 (puc. 4, 6).
BonbIMHCTBO 3epeH CaMOpPOTHOIO 30JI0Ta HANICHO
B TOHKOU (pakiuu 1o 0,5 MM, OJHAKO MPUCYTCTBY-
0T U CpeIHEKPYMHbIE YacTULbl pazmepoM 1—1,2 MM
(5 %). BOAbLIMHCTBO KPYIHBIX 3€peH HAaXOAUTCS
B CpacTaHWU C KBaplieM, MYCKOBUTOM, CEPUIIUTOM
U OKHCJIaMM CYPbMbl C Pa3IMYHBIMU TIPUMECSIMU,
B TO BpeMs KaK MeJIKO€ 30JI0TO B OCHOBHOM IIpe.-
CTaBJIEHO CBOOOJHBIMU YaCTUIIAMU.

ITo Mopdoaoruu mnpeobaagaroT ciiabooKaTaHHbIE
KOMKOBMIHBIE 3¢pHA, a TaKKe KPHUCTAJIOMOA0OHBIC
BbIIEJICHUSI U UX cpocTku. YacTo BcTpeuarorcs clia-
OOYIJIOIICHHBIE 3¢pHA C 3aBaJIbIIOBAHHBIMU KpasiMU,
XOpOIIIO OKaTaHHOE U YelryiidaToe 30j10T0. [lo xumu-
YeCKOMY COCTaBy JUIsl OOJIBIIMHCTBA 36PEH XapaKTepHO
HEOJHOPOMHOE CoIepKaHWe 30J10Ta U cepedpa. 30HBI
oboraienust cepedpom (6osee 20 %), Kak mpaBuio,
HeOOJIbIIIe, HATIOMWUHAIOT TPOCEYKU W HE BBISIBIIS-
10T OMpeAeeHHON 30HaNbHOCTU (puUC. 5, a). 30/10TO
Ha MTaHHOM YYacTKe MOXKHO OXapaKTepH30BaTh KakK
cpenHenpoOHOe ¢ cojepxxaHueMm cepebpa oT 5 1o
15 %, Takke BcTpevaetcs U 371eKTpyM (3 % 3epeH oT
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0011IeT0 KOJIMYECTBA) OMHOPOIHOTO COCTaBa, ComepKa-
Hue Ag He npeBbiiaer 25 %. BoicokonmpoOHble KaiiMbl
MOYTH MOJHOCTbIO OTCYTCTBYIOT, JIMIIb B HECKOJIBKUX
3epHax dJIeKTpyMa HaOII0ZAIOTCsS TOHKHUE ITPEPBIBU-
CTbI€ 30HBI BBIIIEIAYMBAHMS, UYTO CBUIETEIBCTBYET 00
OYeHb HEe3HauYuTeJIbHOM MepeHoce (puc. 5, 6). Ilpu
W3y4YeHUU XUMUYECKOTO COCTaBa B 30J10Te OBLIM Haii-
JIEHBI TaKKe OYeHb HEOOJbIINE BKIIOYEHUS TaJleHUTa
U apceHomnupuTa (puc. 5, 8, o).

Hnst 7 % cBOOOMHBIX YAaCTULL XapaKTEPHO rybyaroe
cTtpoeHue (puc. 5, d), KOTOpoe TakKe MOYTH BCerna
HabJomaeTcs B CPOCTKAaX € IPYTMMU MUHEpPaJaMU
(xpome kBapiia). OCHOBY TaKOIf CTPYKTYPHI COCTaBJISIET
cBOeoOpa3HOe STYEMCTOE 30JI0TO, B €ro siueiikax pac-
roJlaraeTcsl MEJIKO3EPHUCTBIN OEPTHEPUT MIIM OKHUCIIbI
Ccyab(OaHTUMOHUTOB CBUHIIA (puc. 5, e, xc). Iyoua-
ThIE arperaThl YacTO 00pa3yioT MPEPLIBUCTBIE OTOPOUKH
pazauuHoii (0,05—0,3 MM) IIUPUHBI OKOJIO MOHOJIUT-
HOTO 30J10Ta WJIM CPOCTKM ¢ HUM. OOpa3oBaHue Iyo-
4aTOro WJIW STYEMCTOTO 30JI0TAa MOXKET OBITh CBSI3aHO
C KOppo3uel caMOpPOHOTO 30J10Ta MpeaIeCTBOBABIIECH
TreHepaluy MO3IHUMH THAPOTEPMaIbHBIMU PacTBOpa-
MU, COIEPXAIIUMU CYypbMY, a TakXe C TUIIOTEHHBIM
pacrnagoM aypocTHOMTa Ha 30J0TO + aHTUMOHMUT [4].
OKMCIIBI CYpbMBI MOTYT Pa3BUBAaThCSI M B 30HE OKUC-
JIEHWST TI0 aHTUMOHUTY, HaxomsiemMycs: B cyorpadu-
YeCKOM CpacTaHUU C 30J0TOM, OAHAKO B OJHOM U3
3epeH ObLIO OOHApY:KEHO BK/IIOYEHUE aypoOCTUOUTA
(puc. 5, 3). B cymMe 3Tu (hakTOpBI CBUAETEIBCTBYIOT
O CYIIIECTBOBAaHMM Ha OMpPeIeICHHOM 3Tare TuapoTep-
MaJILHOTO TIpolecca (U3UKO-XUMUUECKUX YCIOBUIA,
OTBEYAIOIINX BO3MOXHOCTSIM KPUCTAIU3AIUNA aypo-
CcTUOUTA, JUISI 0Opa30BaHMSI KOTOPOIO OJarompUsITHBI
CIIa0OKMCIIbIC, HEUTpaJbHBIC M IIMEJIOYHBIC PACTBOPBI
(pH 5—10) u BoccTaHOBUTEIbHAS MaJOCEPHUCTAS
00cTaHOBKA. AYpOCTUOMUT YCTOMUYUB TOJIBKO MPU TEM-
nepatypax Boiie 150 °C. B mpupoje oTioxXeHue aypo-
CTUOMTA yallle BCErO pean3yeTcs 3a CUeT PeaKIIMOH-
HOTO B3aUMOJEHCTBUS CYPbMSIHUCTBIX MaJTOCEPHUCTHIX
pPacTBOPOB C paHee OTJIOXKUBIIMMCS 30J0TOM [1].

OO0cyxkeHne pe3yJabTaToB W BbIBOABL. [Ipu 1octa-
HOBKE pabOT Ha JTAaHHOM YyYacTKe M3HAYaJIBHO TIpe.-
rmojlarajicsi HamboJjiee TPOCTON KBapll-aHTUMOHUT-
30JI0TOI mapareHe3uc pya. OaHaKo pacnpocTpaHEHUE
rajeHuTa U CyJab(OaHTUMOHUTOB CBMUHIA (OyJIaHXe-
PHT, IJKEMCOHUT), a TaKKe OOHapy:KeHNE BKITIOUCHMUS
aypocTuOuTa M cpacTtaHMii cyorpaguueckoro (ryouya-
TOT0) 30JI0Ta ¢ OEPTHEPUTOM M OKHUCIAMU CYIh(HOCO-
Jeir Sb u Pb maloT ocHoBaHue TMpeanojarath 0osee
CJIOKHBIN TMapareHe3uc, BKJIIOYAIOIIMI ABe pasinya-
ormecs 1Mo (GU3NKO-XMMUUYECKUM YCIOBUSIM OOpa-
30BaHUSA M COCTAaBy MUHEpPaJIbHbIC accoLMaluy (paH-
HIOIO KBapll-30J10TO-aHTUMOHUTOBYIO-0€PThEPUTOBYIO
¥ TO3IHIOI0 KBAPII-CYJIb(OCOJIBHYIO C aypOCTUOUTOM),
MPOCTPAHCTBEHHO CBS3aHHBIC C PYIOIPOSBICHUSIMUA
rpynmnbel Can-Poke. OTmenbHO BO BpeMeHU HMea
MECTO IMPOKO pacIpoCTpaHEeHHasl TMAPOTepMaTbHast
CTaaust OTJIOXKEHUST apCeHONMpPUTa (CKOpee BCero Hau-
Oosiee paHHSS).

ITomoOHast KapTuHa yCTaHOBJIEHA JIJISI MECTOPOXKIE-
Hust Mapu Poca, pacrionioskeHHOTO Takxke B LleHTpasb-
Ho-MOepuiickoii 30He (B MPOBUHLIMU DcTpeMaaypa),
rie MUHEPAIM3alUI0 XapaKTepU3yIOT TPU THUAPOTEP-
MajbHBIe cTaguu: H1 — apceHONMMPUT-TIMPUTOBAS
(KBapueBble XUJbI, CyOCOIJIaCHbIE CO ClIaHILIEBaTO-
cte0); H2 — aHTMMOHUMT-30/10Tast (HanboJiee 3HAYM-
MbI€ ¢ KOMMEPUECKOM TOUKM 3PEHUS XKIIbI, CEKYIINE
H1); H3 — nuput-nuppoTuH-chanepuT-xalbKOMUPUT-
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Ru, ;A9 51

Ru, 45A9) o

BEC 20kV a BEC 20kV

BEC 20kV BEC 20kV X250 100pm  —

SEI

BEC 20kV

Puc. 5. BSE u3o0paxeHnus 3epeH Au

a — yacTulia Au ¢ HEOTHOPOIHBIM COlepKaHUEM; 6 — YacTHIla 2JIEKTpyMa C TOHKOM MPepPbIBUCTOI BBICOKO-
MMPOOHOII OTOPOYKOW; 6 — BKITIOUEHUE TaJICHUTa B BBICOKOMIPOOHOM 30JI0TE€; ¢ — BKIIOUCHHE apCEHOTHMPUTA
B BBICOKOITPOOHOM 30J10T€ B CPACTAHUM C MYCKOBUTOM; 0 — I'yOuaThlii arperaT Au B cpacTaHUU ¢ MYCKOBUTOM;
e — Au B cpacTaHUU C KBapleM U SYEUCTBIMUA 30HAMU, 3aIIOTHEHHBIMU OEPTHEPUTOM; H¢ — TyOUaThlil arperar
Au ¢ okuciaMu cyJabhOaHTUMOHUTOB CBMHLIA, 3aMOJHSIOIIMX SIYEHKU; 3 — KalUIeBUIHOE BKJIIOUEHUE aypo-
CTHOUTA B HEOAHOPOTHOM HU3KOIIPOOHOM 30JI0TEe
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TeTpasIpUT-0yIaHKEPUT-aHTUMOHHUTOBASI (paccesTH-
HbIE CYJIbMOUIBI B 00OMX XMUIbHBIX CUCTEMAX), a OKOJIO-
pyaHble u3MeHeHMs BMetaroux nmopoa CI'K nmpossie-
HBI B He3HAUNUTEIBHON CTEIICHN B BUIE XJIOPUTH3AINH,
kapboHaTuzauuu u cepunutusanuu [10]. ITo MHeHUIO
JI. Oprera [10], Mapu Poca umeeT MmeTamopOreHHbIi
(apceHormupuToBbie Xmisl H1) m MeTeopHO-TUIpO-
TepMaibHbIi (cTanuu H2, H3) renesuc, npu 3ToM He
HCKJTIOUAeTCS M pOJIb MAaTMaTMUYE€CKUX pacTBOPOB (KK C-
JIBIA TPAHWUTHBIA WHTPY3UB AJIBOYKEpKEe BBEIXOAUT Ha
TTOBEPXHOCThb B 8 KM OT MECTOPOXACHMs), BO3MOXHO,
MPUBHECIIUX CYpPbMY U CEpY.

B Mmpe cymiecTByeT psim momoOHBIX Au-Sb MecTo-
poxnenuit (Kapma B bonusuu, Bect Top B Kanane,
Tepex B Kupruszum, Cenraua, Capoutax u ap. B SJKy-
™I, byxan B Mapokko u 1ip.), IJie B COCTaBe py, Kpo-
M€ PaHHMX 30JJ0TOHOCHBIX MUHEPATbHbIX aCCOLIMAIIIA
(30J10TO-CYJb(UIHO-KBAPLIEBOI 1 KBapI-aHTUMOHMUT-
OepTHEPUTOBOIT), TIPOSIBICHA TIO3IHSS aCCOIIMAIIMS
CypbMSIHBIX cyabdoconeit Pb, Cu, Bi, Ag [3]. ns pyn
9TUX MECTOPOXIECHUI XapaKTepHO AU pa3HOil Mpoo-
HocTtH (900—1000 1 890—750 %o0), oTBeuaroliee IByM
CTaavsIM MUHEpayoo0pa3oBaHusl, a KOPPEJISIIUS MEXITY
Au 1 Sb MHOrIAa MOYTHU OTCYTCTBYET, Y 30JIOTOHOCHOCTh
JIMHEIHO 3aBUCHUT OT KOJIMYECTBA CYPHMSIHBIX CYIb(]O-
coneit Cu, Pb B ux cocrase [2].

ITo muenuio A. A. O6GoneHckoro u ap. [3],
B ITOJOOHBIX MECTOPOXICHUSIX IIepBUIHAST KBapll-
30J10TO-(0epThepUT)-aHTUMOHUTOBASI acCoOLMalIMsI Ha
OOJIBIIIMHCTBE MECTOPOXIECHUI (hopMHpoBaiach IMpu
yJacTuM HU3KOKoHHOeHTpupoBaHHBIX (NaCl 10,2—
0,4 mac.%) ruapoTepMaIbHBIX PaCTBOPOB CIIOXHOTO
cocraBa (CO,, CH, u N,) nipu temmneparypax 389—
129 °C, xonnentpanusax cojeir (NaCl 8—2 mac.%)
u nasiaeHusx (1,0—0,3 kbap), 4YTO COOTBETCTBYET
pe3yabraTaM U3ydeHus (hIIOMIHBIX BKIIOUESHU, TOJTy-
yeHHBIM JI. OpTera B Xofie MCCIeAOBAaHMSI MIUHEPAJI-
danuu H2 Ha Mapu Poca. [Ins aTux pynooodpasyio-
IIMX PACTBOPOB B 0O0OMX CJydasX MpPeAroJiarajoch
MeTaMOp(OTreHHOE TTPOUCXOXICHNE, YTO COTJIACYeTCS
¢ BeiBomamu I1. JIxx. Mepdu [9], canenaHHbIMU TIpU
KOMIUIEKCHOM M3YyYEHUHU U TOMBITKE KiIacCubUKaImm
BCEX 30JIOTOPYIHBIX MeCTOpoxXIeHUil LleHTpanbpHO-
MNo6epuiickoil 30HBI.

IMosiBneHME cpeay aHTUMOHUT-0ePTHEPUTOBBIX PY/I
Au-Sb MecTOopoXIeHNIT MUHEPAJTBHBIX TTApareHe3MCOB,
B COCTaB KOTOPBIX BXOJISIT aypOCTUOUT, MHTEPMETA-
quasl Au u Sb, camoponmHasi cypbMa, a Takxe Pb,
Cu-cynbdoconn, 00bICHSIOT BO3ICHCTBIEM Ha paHee
copMUpOBaHHBIE MUHEPATbHBIC acCOIMAIINA BBICO-
KOXJIOPUIHBIX KOHIIEHTPUPOBAHHBIX T'MAPOTEPMasb-
HBIX pacTBOPOB Io3aHeN ctaguu [11].

ABTOpPHBI OJ1aroAapsIT TeoJ0ropa3BeloYHYI0 KOoMIIa-
Huto Mineral Exploration Network Ltd. 3a mpenocras-
JIeHHbIe MaTepuaibl. MccaeqoBaHusl MpoBeaeHbl MpU
YaCTUYHOM (PUMHAHCOBOI mMoanepxkke MMHOOpHAyKU
Poccum B pamMKax TIpOCKTHOM YacTH TOCYIAapCTBEH-
HOro 3agaHus B cdepe HaydyHOU AesTeIbHOCTHU
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