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Significance and characteristics of fluid inclusions in main gold deposits of
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Abstract

Located on the northwest side of Dalabute fault in West Junggar, the Hatu metallogenic belt is one of the
most significant gold metallogenic belts in northern Xinjiang. The Hatu, QI , QIlI, QIV and QV gold deposits
are distributed in turn in the Hatu metallogenic belt from the southwest to the northeast, controlled by the Anqi
fault and its secondary fractures. The industrial types of orebodies are quartz vein type and alteration type. The

authors mainly studied the Hatu, QI , QV gold deposits. According to the mineral metasomatic relations and
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vein body relations, Hatu, Q Il and QV gold deposits are divided into three ore-forming stages. The study of
fluid inclusions shows that the fluid inclusions of the Hatu gold deposit can be classified into three types, i.e.,
liquid-rich two phases, vapor-rich two phases and CO,-H,O three phases, with the fluid inclusions of QI , QV
deposits belonging mainly to the first two types. From the early to late stage, the uniform temperatures of the
main ore-forming stage of the Hatu, QI and QV gold deposits are 213 ~285C, 240~306TC, 225~319T ;
the salinities are 0.53% ~4.14%, 1.91% ~7.99%, 0.88% ~3.23% ; the densities are 0.574 ~0.948 g/
em®, 0.730~0.934 g/cm®, 0.536~0.918 g/cm’, and the mineralization pressures are 52.1~69.5 MPa,
62.9~68.8 MPa, 49.9~80.7 MPa, respectively. The ore-forming fluids of Hatu, QI and QV deposits are
characterized by middle-low temperature, low salinity and low density, with the average metallogenic depth
being about 2 km. The ore-forming fluids belong to NaCl-H,O + CH, = CO, £ N,, NaCl-H,O+ CH,, NaCl-H,O

+CH, + CO, system, respectively. The water-rock interaction and fluid immiscibility seem to have been the

main factors for gold deposition.

Key words: geochemistry, fluid inclusion, ore-forming fluid, hydrothermal gold deposits, Hatu metallo-

genic belt, Xinjiang
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Fig. 1 Reginoal geological map of the Hatu metallogenic belt in West Junggar, Xinjiang (modified after Zhu et al. ;2013)

1—Quaternary; 2—Xibeikulasi Formation tuff sandstone; 3—Baogutu Formation tuffaceous siltstone: 4—Tailegula Formation tuffs siliceous rock

and basalt; 5—Devonian tuffaceous siltstone and sandstone; 6—Granites 7—Granodiorite: 8 —Ultrabasic rocks: 9—Fractures 10—Gold deposit
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Fig. 2 Schematic geological map of the Hatu Au deposit, Xinjiang (modified after Shen et al!» 1993b: Xiao et al. » 2010a:
Zhu et al. » 2013 Shen et al.» 2016)
1—Quaternary; 2—Tuffs 3—Tuffaceous shale and sandstone; 4—Siliceous rock: 5—Basalt: 6~—Diabase and gabbro; 7—Volcanic breccias
8—Tectonic breccia: 9—Fracture: 10—Orebody and its serial number
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Fig. 3 Schematic geological map of the Q Il Au deposit, Xinjiang(modified after Yan, 1988)
1—The first floor: unevenly interbedded tuffaceous siltstone and tuff-sandstone: 2—The second floor: medium-fine tuff sandstone: 3—The third
floor: tuffaceous siltstone: 4—The fourth floor: medium-coarse tuff sandstone with gravel and biodetritus: 5—Tailegula Formation tuff with tuff
sandstone: 6—Grayish green fine basalt: 7—Structural fracture belt: 8—Fractures 9—Orebody
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Table 2 Petrographic characteristics of different types of fluid inclusions of the gold deposits in the Hatu metallogenic belt
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Fig. 6 Microscopic features of fluid inclusions of quartz veins from the gold deposits in the Hatu metallogenic belt in Xinjiang
a. | -type inclusion in early stage of the Hatu deposit: b. |l -type inclusion in middle stage of the Hatu deposit: ¢. |ll -type inclusion in late stage of the
Hatu deposit: d. Boiling inclusions in the Hatu deposit: e.
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posit; i. | -type inclusion in early stage of QV deposit with 5% vapor-liquid ratio: j. | -type inclusion in middle stage of QV deposit with 40% va-
porliquid ratios k. Il -type inclusion in middle stage of QV deposit: 1. Boiling inclusions in Q Y deposit
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Fig. 7 Histograms of homogenization temperature for fluid inclusions of different ore-forming stages of the gold deposits
in the Hatu metallogenic belt
a~ec. Showing the Hatu gold deposit homogenization temperatures of early, middle and late stagess respectively; d~1. Showing the QI
gold deposit homogenization temperatures of early, middle and late stages» respectively; g~1. Showing the QV gold deposit

homogenization temperatures of early, middle and late stagess respectively
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Fig. 9 Laser Raman spectra of the fluid inclusions of quartz veins from the gold deposits in the Hatu metallogenic belt
in Xinjiang
a. Vapor phase composition of | type fluid inclusion in the early ore-forming stage from the Hatu deposit with intense peak of CO»: b. Vapor phase
composition of | type fluid inclusion in the middle ore-forming stage from Hatu deposit with intense peak of water» CH; and Ny ¢. Vapor phase
composition of | type fluid inclusion in the early ore-forming stage from Q|| deposit with peak of CO,: d. Vapor phase composition of | type fluid
inclusion in the middle ore-forming stage from Q || deposit with peak of CHy: e. Vapor phase composition of | type fluid inclusion in the early ore-
forming stage from Q V deposit with peak of CO,; {. Vapor phase composition of | type fluid inclusion in the middle ore-forming stage from QV
deposit with peak of CH,
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Fig.10 Salinity-temperature diagram of the fluid inclusions
of quartz veins from the gold deposits in the Hatu metallo-

genic belt in Xinjiang
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