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A tentative discussion on fluid inclusions in quartz veins of Shazijiang
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Abstract

The Miaoershan uranium orefield, one of the five large-size uranium orefields in central South China, hosts
the Chanziping uranium ore déposit, which is the largest carbonaceous-siliceous-pelitic rock type uranium ore de-
posit in China, and some granite uranium ore deposits. A series of petrographic, microthermetric and Laser Ra-
man microspectroscopic studies of fluid inclusions (FI) in the quartz veins of the Shazijiang uranium ore deposit,
one of the important granite-hosted uranium ore deposits in the orefield, were carried out by the authors. Five
types of FI were observed or identified, namely liquid FI, daughter mineral-bearing FI, pure gas FI, pure liquid
FI and hydrocarbon FI. As the main fluid inclusion type of the whole ore-forming process, liquid FI have char-
acteristics of the ore-forming fluid. The homogenization temperatures, salinities and densities of liquid FI are in
the range of 109.0~342.6C, 0.53% ~7.73%, and 0.71~1.02 g/cm’ respectively. It is concluded that part
of high-temperature ( >300°C ) fluids carried significant amounts of uranium at the early ore-forming stage. Of
course, dominant ore-forming fluids are characterized by low-moderate temperature, low salinity and moderate

density. Daughter mineral-bearing F1 could be captured under the condition of ore-forming fluid boiling. Daugh-
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ter minerals are halite and sylvite. The homogenization temperatures, salinities w (NaCl,,) and densities of
daughter mineral-bearing FI are in the range of 211.8 ~322.0C, 32.39% ~39.76%, and 1.07~1.15 g/
em?®, which should not be considered to represent the characteristics of original ore-forming fluid. Boiling re-
duced the activity of uranyl-carbonate complexes and resulted in uranium precipitation. At the last ore-forming
stage, the addition of hydrocarbon probably from host granite into the ore-forming fluid contributed to the re-
duction and precipitation of hexavalent uranium. Meanwhile, hydrocarbon-rich host granite created favorable
conditions for uranium ore body preservation. The hydrocarbon is composed of lots of saturated hydrocarbon,
benzene, olefin and bitumen.
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Fig. 1 Simplified regional geological map of the Miaoershan uranium orefield modified after Fang et al. 2007 Sun et al.
2007 and No. 310 Guangxi Geological Party China National Nuclear Corporation 19919
1—Proterozoic flysch formation 2—Paleozoic black rock series 3—Triassic limestone marl and siltstone association 4—Cretaceous molasse

formation 5—Main granite body 6—Patched granite body 7—Unconformity 8—Fault 9—Uranium ore deposit and ore spot

(1] 310 .1991. -



36

2011

NNE
NNE

2006

NNE

1983

@

3.1

©)

2a~2f



30 1 37

70

I LEV+S
3~25 pm 5% ~
25%

2004
5 2g~2m
1 L+V ll| \%

35 pm 5% ~35%

k. L. m. L— V— 1
Il Il \ Hal— Syl— Flu— Pyrl— Pyr2— Q—
Fig. 2 Micrographs of quartz veins and fluid inclusions in the Shazijiang uranium ore deposit
a. Coarse crystalline quartz of early mineralization stage b. Fine crystalline quartz and purple black fluorite of main mineralization stage c¢. Micro-
crystalline quartz of main mineralization stage d. Fine crystalline quartz and pyrite of main mineralization stage e. Comb quartz of late mineraliza-
tion stage f. Drusy cavity quartz of late mineralization stage g. Halite-bearing FI h. Sylvite-bearing FI i. Halite- and sylvite-bearing FI j. Co-
existence of aqueous FI and hydrocarbon FI k. Gas-rich hydrocarbon FI 1. Liquid-rich hydrocarbon FI m-Pure gas FI L—Liquid of FI V—
Vapor of FI | 1l Il and V represent types of FI Hal—Halite Syl—Sylvite Flu—Fluorite Pyrl—Pyrite with excellent crystalline
grain form Pyr2—Colloidal pyrite Q—Quartz
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Table 1 Microthermometric data of fluid inclusions in quartz veins from the Shazijiang uranium ore deposit
tm C ty, C w NaCl, % g o’
([Ef D1 74'9;270'6 -3.3 ]65'3;6342'6 273.6  1.06~7.73 4.98 0.71~1.01  0.89
83:;’ @1 74‘1[;370‘6 -2.6 136'11;9312'8 2094 1.06~6.59 425 0.72~1.02 0.93
g; @1 2”'8;322'0 287.4  32.39~39.76 37.26 1.07—1.15  1.09
3?32 @1 74'25;70'3 -2.1 109'0;2264'5 157.8  0.53~6.74 3.44  0.79~1.02 0.95
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Fig. 3 Histogram showing homogenization temperatures of fluid inclusions in the Shazijiang uranium ore deposit
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Fig. 4 Homogenization temperatures versus salinities of
fluid inclusions in the Shazijiang uranium ore deposit
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Fig. 5 Laser Raman spectra of fluid inclusions in the Shazijiang uranium ore deposit
a. Raman spectra of liquid in type 'V FI b. Raman spectra of gas in type V FI c. Raman spectra of liquid in type V FI
d. Raman spectra of liquid and gas in type 1 ~ IV FI
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