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Geochemistry of ore-forming fluids and genesis of Guanshan Cu-Pb-Au
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Abstract

Four types of fluid inclusions were recognized in the Guanshan Cu-Pb-Au deposit, i.e., ( I ) liquid aqueous
inclusions, (I ) liquid-rich two-phase fluid inclusions, (1l ) gas-rich two-phase inclusions, and (V) pure
gaseous inclusions. Different types of inclusions with remarkably varied vapor/liquid ratios exist together, im-
plying that boiling might have occurred during mineralization. Microthermometric measurement of the fluid in-
clusions show that the ice melting temperatures range from —0.3C to —4.7C, and the corresponding salinities
vary from 0.48 wt % to 7.39 wt% NaCleq. The homogenization temperatures range from 133C to 304C,
with densities from 0.70 to 0.98 g/cm®. Isotopic analyses show that BDHZ() and 818OH20 values of the ore-form-
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ing fluids are —81.0%0 to —90.0%o and 0.1%o to 2.3%o, respectively, indicating that the ore-forming fluids are
composed mainly of meteoric water, probably with the involvement of magmatic fluids. Carbon isotopic compo-
sition of hydrothermal calcites form the ore veins (8'3C,ie) are —1.2%0~2.9%o, suggesting that carbon in the
ore-forming fluids was derived from carbonate sediments in the basement rocks. Geological characteristics, ore-
forming fluid geochemistry and alteration assemblage suggest that the Guanshan Cu-Pb-Au deposit might be a
high sulfidation type epithermal polymetallic deposit, and boiling seems likely to be the main factor for the depo-
sition of ore solutions.

Key words: geochemistry, fluid inclusions, 8D and 8O composition, epithermal hydrothermal deposit,
Guanshan Cu-Pb-Au deposit
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Fig. 1 Geological sketch map of the Guanshan copper-polymetallic deposit in Jiangsu Province modified after East China

Geological Exploration and Development Institute for Non-Ferrous Metals 2005
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Fig. 2 Microphotographs of fluid inclusions in calcite and barite in the Guangshan Cu-Pb-Au deposit plain polarized light
A. Liquid-rich two-phase fluid inclusions in calcite sample 07013  B. Liquid aqueous inclusions in calcite sample 07034  C. Secondary fluid in-
clusions along fissures in calcite sample 07034  D. Gas-rich two-phase fluid inclusions in calcite sample 07013  E. Coexistence of fluid inclu-

sions with different vapor liquid ratios in barite sample 07013  F. Pure gaseous CHjy fluid inclusions in barite sample 07013
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in barite from the Guanshan Cu-Pb-Au deposit
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Fig. 4 Histogram showing homogenization temperature ¢},

of fluid inclusions in calcite and barite from the

Guanshan Cu-Pb-Au deposit

1

calcite and barite from the Guanshan Cu-Pb-Au deposit

160C ~
0.48% ~

133C ~304C
220C w NaCl,
7.39% 3.5% ~5.0%

Roedder 1984

1995
3180 0.75%0 ~ 10.80%o
3180 0.75% ~4.69% 80

Table 1 Carbon hydrogen and oxygen isotopic composition of calcite from the Guanshan Cu-Pb-Au deposit

3" Cppp %o 3Dsvow %o 3'%0 sMow 0o 30 _svow %o
07013 ZK1702 187m -1.2 -82 10.1 2.1
07032 ZK1702 447m 2.9 - 87 12.6 0.1
07034 ZK1702 471m 2.7 - 81 13.1 2.3
07037 ZK1702 548m 0.3 -90 12.1 1.3
07061 ZK2301 450m 1.9 -85 15.5 0.7
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Fig. 6 Ore-forming fluid composition of hydrogen and
oxygen isotopes after Hedenquist et al. 1994
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