%38 % 46 oo % Vol. 38, No.6
2018 4 12 H ACTA MINERALOGICASINICA Dec., 2018

XEHS: 1000-4734(2017)06-0593-07

=INNER RSN RIEIR S BIFZ A AL -
NanoSIMS J&{iI S FIiZ=45%

MXEL ARE®, @', ARMY ®hE' FHE RA#!

(L. SEMAHTE = EEF RS —ONUH KB, St #%) 558000; 2. = F-K%: BHEIEE SHURRI %08, =K EY] 650504;
3. PEARER IR EHIIHT §RMIER A X E S %, S 5P 550081)

OB ATV X P NFEREAEET IR, 2 H RTHRE 05N A B R O AR R R, AR IR R R
130 73, ZNZERL AR R T TR R R A LB B G e R i ia vh, 2 a MERNE X ],
FEAE RO E B IE, AR R AR S MVT 8580 PREBCAABL. 90K 78R4 (NanoSIMS) 3R15HI4N
TER YRR PR B N TR0 82S A0 M Bt 38 0, SRERT™ 1 'S {528 1k 7 I 7E - 16.6%0 ~+27.0%0. 8], [N%
B 8%4S AH 3 FEl +11.8%0~+33.0%0, X 5S84 MIERAFHITEERD™ (5%S = +4.7%0~+18.1%0) FINEEH" (5%S
= +11.3%0~+25.22%0) 1 S R FHMAMA R 2R . RI\Y WA SRR ARSI, RGN RBROR. £4514
REIAER A (8%S = -16.6%0~-14.9%0) FIIEJE S & 4B 5 IFABIRL Hd . (BSR) 74, Tl
EIRLR B FINEER (5%S = +11.8%0~+33.0%0) L IR S FEIF AR £h Mk 38 JRAEF (TSR (724
B, ANZERCEERIE IR S IR T T BSR A TSRS FE. 454 DA b ER b 2 SUHERE, ASCAAHLIE 1L
XEVEEN RAIAS R0 2 R 28 R B 5 2 ], BSR RALERA /T, M TSR MZ RGN IF KK, 7KK
PSR AE) 1 -5 PE- AR AR G A E T 25 2R

KA NanoSIMS; JRAL S [FIfLE; IR S MRS TRERENER; PSRBT IR Brhdtihix

& 43RS P61s SCERFRIRAG: A doi: 10.16461/j.cnki.1000-4734.2018.38.233

fEE®MN: BXXE, 5, 1963 44, MR &K TEM, FENFT =& SRy HER T T/, E-mail
771822731@qg.com

Formation Mechanism of Reduced S in the Nayongzhi Pb-Zn Deposit,
Guizhou Province, China: Constraint from the NanoSIMS in-situ S Isotopes
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Abstract: Located in the northwestern part of Guizhou Province, the Nayongzhi Pb-Zn deposit is the largest Pb-Zn deposit
reported in Guizhou Province, with over 1.3 Mt of proved Pb + Zn metal reserves. It occurs in carbonate rocks of Lower
Cambrian Qingxudong Formation and Upper Sinian Dengying Formation, and within ore-controlling structures of reverse
fault and anticline. It is controlled by both lithology and structure. Its metallogenic characteristics are relatively similar to
those of the typical MVT Pb-Zn deposit. The NanoSIMS in situ analytical results of §*S values of pyrite and sphalerite
grains in the Nayongzhi Pb-Zn deposit show that the §*S values of pyrite and sphalerite grains range from -16.6%o to
+27.0%o, and from +11.8%o to +33.0%o, respectively, which are significantly different from the ranges of 5*S values of
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pyrite separates (5%'S = +4.7%o to +18.1%c) and sphalerite separates (6*'S = +11.3%o to +25.22%c) obtained by the
conventional bulk-mineral method. Based on mineral assemblage and crystal morphology characteristics of ores, this paper
has considered that the reduced S of early colloidal, aggregate-like or replacement remnant pyrites (5*S = -16.6%o to
-14.9%o) could be formed by bacterial sulfate reduction (BSR), whereas the reduced S of late xenomorphic granular pyrite
and sphalerite (5*S = +11.8%o to +33.0%0) could be the product of thermochemical reduction (TSR) of marine sulfate.
Combined with previous geological and geochemical data, this paper has proposed that the spatial distribution of Pb-Zn
deposits in the Wuzhishan area is controlled by local gypsum-bearing evaporated sulfate layers, the BSR occurred before
Pb-Zn mineralization and the TSR could be trigged by the input of hydrothermal fluids, and the formation of Pb-Zn
deposits could be resulted from the structure-lithology-fluid coupling.

Keywords: NanoSIMS; in situ S isotope analysis; formation mechanism of reduced S; reduction of sulfate; the Nayongzhi
Pb-Zn deposit; NW Guizhou
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Fig. 1. Geological sketch map for the Wuzhishan Pb-Zn metallogenic district.
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Fig. 2. Photos for typical ores and minerals from the Nayongzhi Pb-Zn deposit.
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Fig. 3. The NanoSIMS in situ analyzed S isotopic compositions of sulfides from the Nayongzhi Pb-Zn deposit.
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