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Abstract Sediment-hosted lead—=zinc deposits in northwestern Guizhou China are located on the southwest margin of the Yangtze
craton and Youjiang orogenic belt. They are hosted by Proterozoic and Paleozoic carbonate rocks and consist mainly of sphalerite

galena and pyrite with quartz calcite and dolomite veins. Petrography microthermometry laser Raman spectroscopy analyses of
fluid inclusions in quartz and sphalerite and sulfur isotopic compositions of sulfides are used to characterize the oredorming fluids
associated with Pb-Zn mineralization in the northwestern Guizhou. The results show that the fluid inclusions in quartz are two—phase

aqueous inclusion and have higher homogenization temperatures ( 160 ~ 260°C) and salinities of 10% ~ 22% NaCleqv with low
density of CO, CH, and N, whereas the homogenization temperatures of two-phase aqueous inclusion in sphalerite range from 160 ~
180°C  with salinities of 3% ~23% NaCleqv. Sulfur isotopic compositions of sulfides indicate that reduced sulfur was mainly derived
from the host rocks. We proposed that fluid mixing between metal-rich brines and reduced sulfur-bearing sedimentary formation waters

is the most efficient process for Pb—Zn ore mineral precipitation.
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Fig. 1 Simplified geological map of the lead—=zinc deposits in the northwestern Guizhou
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Fig.2  Ore types of lead—=zinc deposits in the northwestern Guizhou

(‘a) photograph of ore from the Ximigou deposit; ( b) BSE image of ore from the ximigou deposit; ( ¢) photograph of ore from the Lvmaoping
deposit; (d) BSE image of ore from the Lvmaoping deposit; (e f) photograph of ore from the Nayongzhi deposit

( 4da-e) 5.
CO,.CH, N,. -
10 ~25pm 60m 10% ~ 3.23% ~
25% . 23.18% NaCleqv( ~ 5b) 143 ~284°C
( 3b o 160 ~ 180°C ( 5a).
€0,-CH, () : .
( 2e- -
o, . 10 ~20pm 173 ~299°C . 10. 11% ~ 23.18%
- (0 o Raman  NaCleqv 130 ~
( 4d) CH, CO,. 250°C\5. 11% ~22.10% NaCleqv(  5c¢ d) »
- €0,-CH,
3.2 o -
106 393 0.8% ~ 15.17% NaCleqv 10% ~ 12%
1. NaCleqv (56 113 ~232°C( 5e) .

?1994-2017 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



3435

20 pm 20 1
P - R

(a) - s (b-d) - i(e) -
V() CO,-CH,
Fig.3  Fluid inclusions in quartz and sphalerite from the lead—zinc deposits in the northwestern Guizhou

('a) two-phase aqueous inclusion in quartz from the Lvmaoping; ( b-d) two-phase aqueous inclusions in sphalerite from the Ximigou; ( e) two—
phase aqueous inclusions in quartz from the Nayongzhi; (f) liquid CO,-CH, inclusions in quartz from the Nayongzhi

1

Table 1  Summary of fluid inclusion types and microthermometric data from the lead-zinc deposits in the northwestern Guizhou

Tm-CO,( C) Th-CO,( C) Tm-ice( °C) Th( °C) ( wt% NaCleqv)
1 106 -2.0~-21.2 143 ~284 3.23~23.18
1 53 -3.0~ -16.9 139 ~257 4.96 ~20. 15
1 111 -6.7~ -21.2 173 ~299 10. 11 ~23. 18
1 100 -3.1~-19.6 130 ~250 5.11~22.10
1 39 -0.5~-11.2 113 ~232 0.8 ~15.17
1T 90 -69~ -112 -56.9~ -103.1
(o)
o C0,-CH, Co, (160 ~260°C) . (10% ~22% NaCleqv) .
(TmCO,) -69~ -112C( 5h. 1) CO, CO,~CH, N, MVT
(ThCO,) -56.9 ~ -103.1C( S5g. 1) Raman (90 ~150%C) (10% ~30% NaCleqv)
( 4d) CH, CO,. ( Basuki and Spooner 2004; Leach et al. 2005) .
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Fig.4 Laser Raman spectrums of fluid inclusions in quartz from the lead—zinc deposits in the northwestern Guizhou

(a b) Lvmaoping; (¢) Ximigou; (d) Nayongzhi
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6 Table 2 Sulfur isotopic compositions of sulfides from the lead—
’ zince deposits in the northwestern Guizhou
£ 834SCT)T( %) ( %0)
3 19.58 ~24.74  22.18
. (8"s = 4 23.75~25.09  24.36
—-6.08%0 ~ — 3.34%o0) (6"S = - 7.79%0 ~ 5 -6.08~ -3.34 -4.88
6. 72%) 4 -7.79~ -6.72 -7.06
“ 3 14.21 ~14.92  14.58
o 58S
1 11.24 11.24
2 13.65~13.95  13.8
8S 19. 58%0¢ ~ 24. T4%o- 4 17.7~23.15  19.66
23.75%0 ~25. 09%0. 1 2.58 2.58
54S 1 17. 42 17. 42
y 7 11.38 ~12.91  12.48
. &S 2 8.79~9.18  8.99
14. 21%0 ~ 14. 92%0-11. 24%0-13. 65%0 ~ 13. 95%k; 4 12.72~13.15  12.87
5"S( 17. %0 ~ 23. 15%o) ( 17. 42%o)
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Histogram of homogenization temperature and salinity of fluid inclusions in quartz and sphalerite from the lead-—zinc

(a b) fluid inclusions in qaurtz and sphalerite from Ximigou; (¢ d) fluid inclusions in quartz from Lvmaoping; ( e-h) fluid inclusions in quartz

from Nayongzhi
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Fig.7 Composition of §**S values for sulfides with the marine sulfate and biogenic sulfide curves ( after Chang et al.  2008)
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Fig.8 Solubility of sphalerite in NaCl-H, S solution ( after Tagirov and Seward 2010)
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