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ZHOU Chao', SUN Ji', GUO Aimin', JIA Pengyuan', LU Wen', WEI Hantao’, GUO Ding’, CAI Yi'

(1. Hunan Institute of Geology Survey, Changsha 410116, Hunan, China; 2. Key Laboratory of Mineralization and Resource
Evaluation, Ministry of Natural Resources, Beijing 100037, China, 3. Henan Polytechnic Institute, Nanyang 473000, Henan, China)

Abstract: The Gutaishan and Longwangjiang quartz vein type gold— antimony deposits, located in Xinhua and Xupu County,
respectively, are two representative ones in the middle of Xuefeng arc structure belt. The Gutaishan gold—antimony deposit occurs in
the external contact zone of Baimashan composite granite mass, while Longwangjiang gold— antimony deposit is far from
Baimashan composite granite mass. Based on the study of fluid inclusions and hydrogen and oxygen isotopic geochemistry, this
paper discusses the characteristics and origin of ore— forming fluids so as to provide an insight into the ore genesis. Petrographic

observation and microthemometric measurements of fluid inclusions show that ore— forming stage quartz veins in the Gutaishan
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gold— antimony deposit mainly contain liquid— vapor two— phase aqueous inclusions and CO,—H,O three— phase inclusions. The
homogeneous temperature and salinity of primary fluid inclusions are in the range of 199~298°C and 2.07~11.46%NaCl.,,. The ore—
forming stage quartz veins of the Longwangjiang gold— antimony deposit mainly contain liquid— vapor two— phase aqueous
inclusions, with the homogeneous temperature from 164°C to 238°C and salinity from 1.40% NaCl., to 8.41% NaCl.,. Hydrogen
and oxygen isotopic geochemistry shows that the ore—forming fluids of the Gutaishan gold—antimony deposit was composed of the
mixture of magmatic water and metamorphic water, and the Longwangjiang gold— antimony deposit was mainly derived from
metamorphic water. Based on geological and fluid inclusion characteristics, it is suggested that fluid immiscibility may have been
the main mechanism for metal precipitation in the Gutaishan gold—antimony deposit. The mechanism of the ore—forming process in
the Longwangjiang deposit was probably caused by the change of temperature and/or pressure, or the addition (mixing) of

metamorphic water.

Key words: fluid inclusions; fluid immiscibility; Gutaishan gold—antimony deposit; Longwangjiang gold— antimony deposit; Xuefeng
arc structure belt; mineral exploration engineering
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1— Quaternary— Palacogene; 2— Cretaceous; 3— Jurassic; 4— Triassic; 5—Permian; 6— Carboniferous; 7— Devonian; 8- Silurian; 9— Ordovician; 10—
Cambrian; 11— Sinian; 12—Nanhua system; 13—Qingbaikou system; 14— Jurassic granite; 15— Triassic granite; 16— Silurian granite; 17— Geological
boundary; 18—Fracture; 19—Ductile shear zone; 20—Hornfels alteration; 21—Au deposit; 22— Au—Sb deposit; 23—Sb deposit
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Fig.2 Geological map of the Gutaishan Au—Sb ore district
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Fig. 3 Ore vein and microscopic photos of ores from the Gutaishan Au—Sb deposit
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Fig. 6 Microphotographs of fluid inclusions in quartz from the Gutaishan gold—antimony deposit
a— Liquid— vapor two— phase aqueous inclusions; b— Coexistence of liquid— vapor two— phase aqueous inclusions and CO,— H,O three— phase

inclusions; ¢—CO,—H,O three—phase inclusions; d—Coexistence of liquid—vapor two—phase aqueous inclusions and monophase liquid inclusions;
e— Coexistence of liquid—vapor two—phase aqueous inclusions with monophase liquid inclusions and vapor aqueous inclusions; f—Coexistence of
liquid—vapor two—phase aqueous inclusions and vapor aqueous inclusions
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Fig. 7 Microphotographs of fluid inclusions in quartz from the Longwangjiang gold—antimony deposit
a,b—Liquid—vapor two—phase aqueous inclusions; c—Coexistence of liquid—vapor two—phase aqueous inclusions and monophase liquid inclusions;

d—Coexistence of liquid—vapor two—phase aqueous inclusions and vapor aqueous inclusions
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Fig. 8 Histogram shoeing homogenization temperatures (a) and salinities (b) of fluid inclusions from the Gutaishan gold—antimony
deposit
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Table 1 Homogenization temperature and salinity date of fluid inclusions from the Gutaishan and the Longwagnjiang gold—antimony deposit
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Table 2 Density and pressure date of fluid inclusions from the
Gutaishan and the Longwagnjiang gold—antimony deposit
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Fig. 9 Histogram shoeing homogenization temperatures (a) and salinities (b) of fluid inclusions from the Longwangjiang gold—

antimony deposit
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Fig. 10 Polt of 6"O—dD for ore—forming fluids in the Gutaishan and the Longwangjiang gold—antimony deposit (modified after
Sheppard, 1986; Goldfarb et al., 2004)
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Fig.11 Microscopic characteristics of immiscible inclusion groups from the Gutaishan gold—antimony deposit
a— Coexistence of CO,— H,O three— phase inclusions and liquid— vapor two— phase aqueous inclusions, and two kinds of fluid

inclusions have similar homogenization temperatures; b—Coexistence of pure CO, inclusions with liquid—vapor two—phase aqueous

inclusions and vapor aqueous inclusions
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