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Fig.1 Geological sketch map of western Hunan and eastern Guizhou (modified after reference@)
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Fig.2 Stratigraphic column of lower Cambrian in western Hunan and eastern Guizhou (modified after reference [24])
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Fig.3 Mineral characteristics of Pb—Zn ore deposits in western Hunan and eastern Guizhou
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Table 1 C and O isotopic compositions (%) of carbonate rocks from Pb—Zn ore deposits in western Hunan and eastern Guizhou
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Table 2 C and O isotopic compositions of calcites from Pb—Zn ore deposits in western Hunan and eastern Guizhou
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CHT-25-3 JifRA -5.30 21.50 [29]
CHT-25-4 JitRa ~0.40 18.80 [29]
CHT-25-5 iR -0.90 19.20 [29]
g‘g BBZ-Bl1 WA A YR Ty A 0.42 1825 A3
o BBZBI2 W ARANUAIYR AR 032 16,89 A
STSY-01 HIHeR T i -1.10 16.15 A
STSY-02 PP T i -1.23 16.49 AL
A STSY-04 JCIR 75 A A7 -0.10 15.54 AL
iif STSY-05 PIPCIR Ty 7 -0.72 1535 AL
ﬁ STSY-06 WK 5 A -0.82 15.52 AL
£ STSY-07 YR i ~0.80 1541 A3
SY-3 Ciilnyap e 237 2051 [28]
SY-4 Ciilnyap e -1.67 12.96 [28]
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Table 3 H and O isotopic composition of ore—forming fluids
in the Huayuan Pb—Zn ore deposit (%o)
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Rl H-50  (NEE 38 —46 [12]
NiS  NEET 206 43 [12]
YiS  WERT 210 45 [12]
YYC A 164 -16 [12]
H-51  #WH 7.1 -36 [12]
H-61  E4A 2.1 —54 [12]
WA H-62 A 12 —48 [12]
YIC JifgA 17 -29 [12]
NB EEA 56 —43 [12]
YM  HzuA 27 -22 [12]
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Fig.5 & "0— 6 D diagram of ore-forming fluids of the
Huayuan Pb—Zn ore deposit (modified after reference [12])
Hollow illustration and solid illustration refer to early—middle stage
and late stage respectively
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Table 4 Sulfur isotopic compositions of Pb—Zn ore
deposits in western Hunan and eastern Guizhou
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fetadetg Rk 1 2570 [9]
JiEH” 6  2246~2637 2522 [9]
NEE” 6  2030~31.33 2835 [9]
KEZSH N 2 21.74~21.75 2175 [8]
FABRSNG SR 3 2630~29.90 2753 [37]
JrE 4 19.10~2850 2191 [37]
INEE” 3 2800~2850 2823 [37]
WA N R 4 2095~24.93 2229 [37]
NEE” 4 2439~2931 2784 [37]
ARSI AT 3 2276~29.04 2687 [25]
JiEH” 2 2623~2888 2756 [25]

WEH™ 11 24.12~29.81 2685 [25]
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Carbon and oxygen isotopes of Pb—Zn ore deposits in western Hunan and
eastern Guizhou provinces and their implications for the ore—forming process

LI Kun'"?, WU Chang—xiong’, TANG Chao—yang’, DUAN Qi—fa’, YU Yu—shuai’

(1. Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, Hubei, China; 2. Wuhan Center of Geological
Survey, CGS, Wuhan 430205, Hubei, China; 3. Hubei Institute of Geological Survey, Wuhan 430034, Hubei, China)

Abstract: Great progress has been made in recent years in prospecting for Pb— Zn ore deposits in western Hunan and eastern
Guizhou provinces. There are more than two hundred Pb—Zn ore deposits hosted in the Cambrian and Ordovician strata. The authors
carried out a systematic analysis of the carbon and oxygen isotopic compositions of carbonate wall rocks and hydrothermal calcites
formed at the ore—forming stage. The results show that carbonate wall rocks have relatively homogeneous & “Ceps values (ranging
from — 1.16%o to 1.70%0, 0.51%o on average) and & "Oswow values (ranging from 18.56%o to 22.42%o, 21.04%0 on average); in
contrast, hydrothermal calcite has lower & “Cyps value (ranging from —5.80%o to 0.42%o, —1.18%. on average), and significantly
declined & "Oswow values (ranging from 12.96%o to 23.05%o, 18.36%0 on average). In the & "Crps vs 8 "Osvow diagram, the wall
rocks are plotted in the marine carbonate rock area, and hydrothermal calcites are between marine carbonate rock and upper mantle.
In combination with previous results, it is concluded that C of the ore—forming fluids was mainly derived from carbonate wall rocks,
sulfur from sulfates in the sedimentary strata, and Pb and Zn from the rocks of lower Cambrian Niutitang Formation. The ore—
forming fluids were higher salinity and lower temperature basin brines. Precipitation of ore minerals and hydrothermal calcites
probably resulted from extensive fluid—rock interaction between ore—forming fluids and carbonate wall rocks in combination with
corresponding decreasing temperature.

Key words: carbon and oxygen isotopes; calcite; ore—forming fluids; Pb—Zn ore deposit; western Hunan and eastern Guizhou
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