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HEPUT PbBiO,Cl U3 3AXAPOBCKOI'O MECTOPOKJAEHUA
(CEBEPO-3ATIAJTHBIM AJITAIN) - IEPBASI HAXOJIKA B POCCUHA

Paboma evinonnena npu noodepoicke PODU, epanm 14-05-00276-a. Penmeenogckoe usyuerue MuHepaia oCyujecmsieHo
Ha 0bopyoosanuu pecypcrozo yenmpa « Penmeenoougpaxyuonnvie memoowt ucciedosanusy CIIOIY.

B OKHCIEHHBIX pyJax 3aXxapOBCKOTO KOIYEIaHHO-TIOIMMETAINYECKOr0 MECTOpoXKieH sl Ha PyqHoM Antae BrepBbie i Poccun
obnapyxken neput PbBiO,Cl. Ero xumudeckuii coctaB (Mac. %; 3J1eKTpOHHO-30HI0BBIC JaHHbIe): Pb 43,71, Bi 41,44, O 7,34, Cl
7,57, Br 0,62, cymma 100,68. Dmmmpuueckas Gpopmyia: pbggrbige102,10closbros. [Tapamerpsl poMOUYIECKOM dJIEMEHTAPHOM STYSHKH:

a=5,604(1), b=5,574(1), c = 12,437(2) A, V=1388,5(2) A’.

KaroueBble cii0Ba: neput; 3aXapoBCKOE MeCTOpOXKAeHHE; PynHbIil AnTail; 30Ha OKHCIEHHS.

[lepur oTHOCUTCS K pEIKMM OKCHXJIOpHAAM CBHHIA U
Bucmyrta [1]. Ha tepputopun 6pBmero CCCP stor mMu-
HepaJl 10 HeJaBHET0 BPEMEHH ObUT U3BECTEH JIMIIb B 30HE
THIepreHesa Boiab(ppamMoBoro Mecropoxaeaust Kapa-Oba
B Kazaxcrane [2]. Hamu cnenana nepBast Haxo/ka epura
B Poccun — B OKHCIIGHHBIX pyzax 3axapOBCKOI'O KOJrde-
JTAaHHO-TIOJTMMETAJUINIECKOT0 MECTOPOXKIeH!s Ha PynHom
Antae. Kax Hem3BeCTHBII MHUHEpalT OH OBLI 3a(UKCHUPO-
BaH 371eck oqHnM u3 aBTopoB (JI.A.3.) eme B 1980 r. mpn
OITMCAaHNH KepHa pa3BEJOYHONW CKBAXHMHBI, HO JHIIb OO-
Jlee 4eM TPHAUATH JIET CITCTs! HaJKHO HUACHTU(HHINPO-
BaH Y U3Y4YEH.

3axapoBCKOE MECTOPOXKIEHUE — OAHO M3 YETBIPEX
pa3BeJaHHBIX BO BTOPOH IMONIOBHHE XX B. MECTOPOXK-
neHnit PybnoBckoro pyaHoro paifoHa, pacrioyoKeHHO-
ro B KpaliHel ceBepo-3anagHoi yactu PynHoro Anras.
KonuenanHo-noauMeTanInyeckoe OpyAcHeHHe 3axa-
POBCKOIO MECTOPOXKJEHUS IPOCTPAHCTBEHHO U TEHE-
Tryecku (?) cBsizaHO C Oa3anbT-aHIE3UT-PHOIUTOBON
MarMaTH4eCcKONd U HUXKHE-CPEIHEIEBOHCKON M3BECTKO-
BO-TeppUreHHON ¢opmanusamu PynHoro Anras [3].
[MpombinuienHoe  cynb(huIHOE OpyAECHEHHE KOHIICH-
TPUpPYETCS NPEUMYIIECTBEHHO B OCaJ0YHBIX IOPOAAX
HIU)KHEKaMEHEBCKOW  IMOJCBHUTHI  CPEAHETO  JIE€BOHA
(D2gvokm;) BONM3M KOHTaKTa C HUXKENEXalled JaBbl-
noBckoit cButoit (D,gv,dv), clioxkeHHOH B OCHOBHOM
BYJIKaHUTaMH KHCJIOTO cocraBa. Ha MecTopoxaeHUH
pasBenaHo Ooiee ABYX JIECATKOB CYIb(QHUIHBIX PYAHBIX
TeJ, 00pa3yomMX TPU OTHOCHTEIHFHO H30JMPOBAHHBIX
yJacTKa: CeBepo-3amagHblii, LEHTPaJbHBIH W IOTO-
BOCTOUHBIN. bonpmias uyacTe 3amacoB COCPENOTOYEHA
JUIIb B JIBYX pyAHBIX Tenax. CynbhuaHble pyabl UMe-
10T IPOCTOH MHUHEpaJIbHBIN cocTaB. OCHOBHBIMH PY/O-
o0pa3ylomuMyu MHHEpaJaMu  SIBISIOTCS B IOPSIKE
yOBIBaHUSI COAEPXKAHUS CAJECPUT, TAICHUT, TUPUT U
XaNbKOMUPHUT. Pynbl 3axapoOBCKOIO MECTOPOXKICHHS
Ipu cpegHeM cymMmapHoM cozepxanuu Cu, Pb u Zn
18 mac. % SIBISAIOTCS OMHUMH M3 CaMBIX OOTaThIX cpean
pPYIHOANTAaHCKUX MECTOPOXIEHHUH (O6oraue TOIBKO py-
Il PyOIIOBCKOTO MECTOpPOXKICHHSI, B KOTOPBIX Cpe/IHee
CYMMapHO€ COJEp)KaHHE TeX XK€ METaJUIOB JOCTHraeT
22,84 Bec. %).

ITo pe3symbTaramM HMcClleOBaHUSI TEXHOJIOTMYECKUX M
MaI000BbEMHBIX NPOO CYIbOUIHBIX pyd 3axapOBCKOTO
MECTOPOXKICHUS, COJEPKAHUE B HUX BUCMYTA COCTABIISET
0,006-0,014 mac. %. Ha craguu nmeranbHOW pa3BEIKH
MECTOPOXKICHHUSI COOCTBEHHBIX MHUHEPAJIOB 3TOT'0 3JIEMEH-
Ta B pyAax He Obu1o OOHapykeHo. bonbiias 4acTb BUCMY-
Ta 37IeCh CBsI3aHA C €ro M30MOPQHOI NMpUMECHIO B raie-
HuTe [4], B KOTOPOM €ro COAEp’KaHWe, IO pe3ynbTraTam
MOTYKOJIMYECTBEHHOIO CNEKTPAIBHOIO aHAJIW3a MOHO-
MHUHEpaJbHBIX Tpo0, Moxker pocturats 0,3 mac. % mpu
CPEIHEM COAEP)KAHUM B IIPENENIaX HECKONBKHX COTBIX
JI0JIed POLIeHTA.

[Mono6Ho PybrioBckomy n CTETHOMY MECTOPOXK/e-
HusiM PyOmoBckoro pyngHoro paiioHa, 3axapoBcKoe
HMeeT ApPKO BBIPAXKEHHYIO IPEBHIOK 30HY OKUCICHHS
MEIHO-CBUHI[OBOTO THIA C YETKO MPOSBICHHOM 30-
HaJIBLHOCTHIO [5].

[epur oOHapyxeH B KepHE CKBaXUHBI 378 (MHTEpBal
riryonH 105—109 M), BCKpBIBIIEH HU3BI 30HBI OKHCIICHUSL.
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Haxozaxa sToro munepana npuypoyeHa K MOJ30HE OK-
CUAHBIX PYIl CEBEPO-3aaJHOIO Y4aCTKa MECTOPOXKICHHUSL.
COBMECTHO C KaJbLIMUTOM MEPUT Pa3BUT BIOJIb PAa3HOOPU-
CHTUPOBAHHBIX TPEUIVH B OCBETICHHBIX TY(OTCHHBIX ITO-
ponax. B nmpyrux TpemmHax 3TOro kK€ MHTEpBaja KepHa
HaliJieHa accolalus KaJblIUTa C CAaMOPOJHBIMU MEbIO U
cepedpom. Kambur B 000HX CiTydasix MPUCYTCTBYET B BH-
JIe TUTOTHBIX MaJIOMOIITHBIX KOPOYCK OEIIOro IBETA.

[eput 00pa3yeT CKOIUICHHUS PO3CTKOBUIHBIX M XaO0-
TUYECKUX arperaTtoB, CI0KEHHBIX TOHKOIIACTUHYATHIMU
J10 JIUCTOBATBIX MHAUBUJAMU, KaK MPABUIO UCKPUBIIEH-
HbIMU U YacTO pacllelIEHHbIMU. Pa3zMmepsl OTAENbHBIX
WHAVNBUIOB OOBIYHO HE MPEBBHIMAIOT MEPBHIX AECATHIX
JoJIel MWUIMMeTpa, HO u3penka aocturaioT 0,5 Mm.
Munepan OeCIBETHBIH 1O CBETJIO-XKEITOTO C OYCHBb
CIWJIBHBIM aJIMa3HBIM OJIECKOM, MEPEXOJSIIIAM B METal-
JIOBHIHBIH.

Jns neputa u3 3aXxapoBCKOrO MECTOPOXKACHUS OIpe-
JIEIIeH XUMUYECKUH COCTaB (BKITIOYAs MPSIMOE OIpe/erie-
HHUC COICPIKaHUS KUCIOPOJAa) M TONTyYeHA IMOPOIITKOBAS
pEeHTreHorpamma.

OmnpenenieHne XUMHUYECKOIO COCTaBa MHUHEpaja BBI-
MOJIHEHO C IIOMOIIbI0 CKAHUPYIOUIETO 3JIEKTPOHHOTO
Mukpockona JEOL JSM-6480LV, ocHameHHOro BOJIHO-
BbIM crnektpomerpoM INCA-WAVE 500 (saboparopust
JIOKJIBHBIX METOJIOB MCCJIEOBAHMS BellecTBa Kadeapsl
nerpostorun MI'Y). Vckopsitomee nanpspkenne 20 kB,
Tok 30HAa 20 HA, nuamerp 30HAAa — 3 MKM. OTaJIOHBL:
PbTe (Pb), Bi (Bi), CaMoO4 (O), NaCl (Cl) u KBr (Br).

Xumudecknii cocTaB 3axapoBckoro neputa (Mac. %): Pb
43,71, Bi 41,44, O 7,34, Cl 7,57, Br 0,62, cymma 100,68.
Omnmprueckast (opMynia, pacCUMTaHHAsE Ha CyMMY BCEX
atomoB, paBHy0 5,00, TakoBa: Pbyg7Big9102,10CloosBrogs-
He6orbime OTKIOHEHHUS OT CTEXHOMETPHH MBI OOBSCHSIEM
HEKOTOpPOH IOTPEIIHOCTBI0 (B CTOPOHY 3aBBIMICHMS) B
ONPEIEIIHNH CaMOT'0 JISTKOr0 KOMIIOHEHTa — KHUCIIOPO/Ia.

Penrtrenorpamma IopoIka IepuTa CHATA Ha MOHO-
kpuctanbHoM qudpaxromerpe Rigaku R-AXIS Rapid II,
OCHAIIEHHOM IWIMHApH4YecknM IP-perexropom (reomer-
pus Jlebas—Illeppepa, paccrosHuEe 00pa3e-IeTEKTOP
127,4 mm, CoKo-usmydenue). Pesymbratel ee pacyera
MIPUBEICHBI B TaOIHIIE.

Pe3ynbTaThl pacyeTa NOPOMIKOBON PEHTT¢HOrPaMMbl IEPUTa U3 3aXapOBCKOr0 MeCTOPOKACHHS

Liisu Ay, A Aoy A hkl

20 6.21 6.218 002

57 3.770 3.766 111

14 3.101 3.109 004
100 2.858 2.861 113

40 2.798 2.802,2.787 200, 020

2 2.551 2.555,2.543 202, 022

1 2.455 2.454,2.447 211,121

2 2.281 2.274 105

1 2.133 2.138 123

18 2.076 2.081, 2.075, 2.073 204, 024, 006
16 1.978 1.976 220

2 1.883 1.883 222

6 1.753 1.762, 1.754, 1.746 125,311,131
11 1.666 1.668, 1.666, 1.663 224,206, 026
22 1.629 1.629, 1.623 313,133

1 1.547 1.555, 1.540 008, 321

5 1.432 1.430 226

4 1.401 1.401, 1.394 400, 040

1 1.386 1.386, 1.384 234,036

1 1.358 1.360, 1.359, 1.358 042, 208, 028
2 1.313 1.310 331

3 1.304 1.304 119

9 1.254 1.256, 1.254,1.252 333,317,420
2 1.243 1.244,1.241 0.0.10, 236
1 1.222 1.223,1.222 242,228

4 1.161 1.161,1.161, 1.158, 1.157 424, 406, 244, 046
2 1.136 1.137,1.136 2.0.10,0.2.10
1 1.094 1.097, 1.097, 1.094 052,238,511
2 1.088 1.089 151

[Tapamerpsl poMOHMYECKOW 3JIEMEHTAPHON SYCHKH,
pacCUMTaHHBIE 110 BCEM JHHUSAM IOPOIIKOTPAMMBIL:
a=5.604(1), b=5.574(1), c = 12.437(2) A, V = 388.5(2)
A®. Tlpn MEIMIMpPOBAHMM MOPONIKOrPAMMBI U BHIGOpE
nHnexcoB hkl ams pacdera mapamerpoB >JeMEHTApHOMN
SIYEMKH Yy4TEHBl MHTEHCUBHOCTH OTPAXKEHUI, paccUUTaH-

HBIC U3 CTPYKTYPHBIX JAHHBIX ISl OPUTHHAIBHOTO TIePH-
Ta, IPUBE/ICHHEBIX B padoTe [6].

[TomyueHHble pe3yabTaThl YETKO COOTBETCTBYIOT CIIpa-
BOYHBIM JJaHHBIM Juid neputa [1, 2, 6]. B 3axmouenue ot-
METUM, 4YTO Ha 3aXapOBCKOM MECTOPOXKACHUU MPHUCYT-
CTByeT OpoMcozepKaIas pa3HOBHIHOCTh MUHEPAJIA.
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PbBiO,Cl PERITE FROM THE ZAKHAROVSKOE DEPOSIT (NW ALTAI): FIRST FIND IN RUSSIA
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In Russia, PbBiO2Cl perite was first found in the oxidized ores of the Zakharovskoe base-metal VHMS deposit in North-Western
Ore Altai. Its chemical composition (wt %, electron microprobe data) is: Pb 43.71, Bi 41.44, O 7.34, CI 7.57, Br 0.62, total 100.68.
The empirical formula is: Pb0.97Bi0.9102.10C10.98Br0.04. The dimensions of its orthorhombic cell are: a = 5.604(1), b = 5.574(1),
c=12.437(2) A, V = 388.5(2) A3. The Zakharovskoe deposit is located in the Rubtsovsk ore region in the North-Western part of Ore
Altai. The ores are concentrated in the sedimentological rocks of the Nizhnekamenevskaya subsuite of the Middle Devonian
(D2gv2kml) near its border with the underlying Davydovskaya suite which consists of acid volcanic rocks. The main ore minerals
are sphalerite, galenite, pyrite and chalcopyrite. The ores are classified as rich if the summary content of copper, lead and zinc
exceeds 18 wt %. The Bi content in the ores ranges from 0.006 to 0.014 wt %. Distinct bismuth minerals have not been found.
Bismuth occurs as an isomorphic impurity in galenite; its content may reach 0.3 wt %, while the average content is several hundredth
parts of percent. Ancient oxidation zone is developed on the field. The type of the zone is copper-zinc with distinct zonation. Perite
was found in oxidized ores in the lower parts of the oxidation zone. The mineral is limited to fractures in tuffogenic rocks at a depth
ranged from 105 to 109 m. It forms accumulations of thin tabular curved individuals with a typical size of tenth parts of millimeter,
up to 0.5 mm. The mineral color is light-yellow with strong adamantine luster. Calcite with native silver and copper was found in the
other fractures of this interval. The chemical composition of perite was estimated by the Jeol JSM-6480LV scanning electron
microscope (SEM) equipped with the INCA-Wave 500 wave spectrometer (Laboratory of Local Methods of Investigation of
Substances of the Petrology Department of Moscow State University). X-ray picture was captured on the Rigaku R-AXIS Rapid II
monocrystal diffractometer equipped with a cylindrical IP detector (Debye—Scherrer method, sample to detector distance 127.4 mm,
CoKa radiation). The gained results strongly satisfy the reference data for perite. Perite of the Zakharovskoe deposit refers to the
bromine-containing variety of the mineral.
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