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Table 2 Lead isotopic compositions of ore minerals and volcanic rocks from the Dapingzhang deposit
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Table 3 Hydrogen and oxygen isotopic compositions of

ore-forming fluid in the Dapingzhang deposit
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Sulfur, lead, hydrogen and oxygen isotopic geochemistry
of the Dapingzhang copper-polymetallic deposit, Yunnan Province

ZHONG Hong', HU Rui-zhong?, YE Zao-jun?
(1. Lithosphere Tectonic Evolution Laboratory, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;
2. Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: The Dapingzhang copper-polymetallic deposit is a volcanic-hosted massive sulfide deposit newly found in
the Sanjiang area in 1996, with current development of target exploration strategically focused on this type of
deposit. Sulfur, lead isotopic compositions of the ore minerals and volcanic rocks, and hydrogen, oxygen isotopic
geochemistry of quartz, silicified rocks and chert from the Dapingzhang copper deposit are discussed in this paper.
There is minor change in the S values of the sulfides selected from the disseminated ores, massive ores and veins
of quartz, varying from —1.05%0c to +1.55%0, with an average of near zero, which indicates that the chemical
state of the ore-forming hydrothermal fluid is kept stable. Therefore the sulfur isotopic composition of the fluid is
constant during the transportation and precipitation process. It can be concluded that the sulfur in the deposit is
mostly derived from magmatic sulfur, that is, most of the sulfur is leached from the voleanic rscks, such as spilite,
keratophyre and quartz-keratophyre, and/or provided directly by the voleanic exhalation. The change in lead
isotopic composition is usually not obvious during the leaching, fcwusporting and precipitaiing process. The sources
of the ore-forming materials and tectonic envirozment hosting the depesit can be traced effectively using the lead
isotopic compositions of the ores l:ecause the lead in the ore-forming fluid can inherit the lead isotopic composition
characteristics of the original area. The ores and volcanic rocks in the Dapingzhang deposit are characterized by the
radiogenic lead, with **Pb/*“Pb > 18. 310, *"Pb/**Pb > 15. 489, *Pb/**Pb > 37. 811 in the ores, and ***Pb/
24Ph > 17. 653, *"Pb/**Pb > 15. 564, 2®*Pb/**Pb > 38. 016 in the volcanic rocks. These indicate that the ores
and volcanic rocks are the same in the origin of lead and corresponding with the lead isotopic compositions of
island-arc or continental margin hosting the Dapingzhang deposit. The variation in stable isotopic compositions of
the typical minerals and rocks formed during different ore-forming stages can represent the evolution characteristics
of the ore-forming fluid. The ore-forming fluid composition induced from the hydrogen and oxygen isotopic
compositions of quartz, silicified rocks and chert in the deposit, ranging from +2.9%o to — 2. 2%o0 in 8'®Oxyg value
and from -59%o to —77%c in 8D value, suggest that the ore-forming fluid is most probably composed of the
seawater and magmatic water, and contribution of the meteoric water is essentially nil.

Key words: copper-polymetallic deposit; volcanic-hosted deposit; stable isotope; Yunnan Province



