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Abstract

Located in Yining County of Xinjiang, the Qiongbulake copper deposit was formed in relation to magmatic
hydrothermal fluids. These fluids formed a stockwork of calcite veinlets. The distribution of veins and fluid in-
clusions in these veins records the progressive pressure, temperature, and compositional evolution of the hy-
drothermal fluids that formed this copper deposit. This paper aims to characterize the temporal and spatial evolu-
tion of the mineralizing system and to understand the mechanism that controlled the accumulation of this large,
massive Cu deposit. On the basis of the studies by means of inclusion petrography, microthermometry and car-
bon, oxygen stable isotope, the authors systematically studied characteristics of the ore-forming fluids and the

origin of the Qiongbulake copper deposit. Three types of fluid inclusions in calcite were recognized, i.e., VL
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type inclusions, LVa type inclusions and LVb type inclusions, with no CO, phrase fluid inclusions and daughter
phrase fluid inclusions. Fluid inclusions associated with calcite display moderate-low homogenization temperature
(92.3 ~355.9C), moderate-low salinities (w (NaCl,) 0.88% ~ 16.89% ) and low density (0.62 ~ 1.04
g/cm®). C and O isotope determinations of calcite show & BCppy values of —7.37%0~ —4.19%0 and & ®Ogqvow
values of 9.63%0~11.91%o0, suggesting that the ore-forming fluids were derived from the mantle and volcanism.
On the whole, the Qiongbulake copper deposit is a moderate-low hydrothermal ore deposit.
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Fig. 1 Simplified geological map of the Qiongbulake copper deposit after Mo et al. 1997 Liu 2005 Yang et al. 2009
1—Glutenite of Upper Permian Tamugqisayi Formation 2—Lava and lava breccia of lower Permian Taerdetao Formation 3—Quaternary

4—Copper ore vein and its serial number 5—Unconformity 6—Measured fault 7—Inferred fault
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Fig. 2 Photographs of rock hand specimens from the Qiongbulake copper deposit
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10% ~30% 3D VL
Linkam LVa 50
MDS 600 196 pm 10 pm
~550C - 100 ~ 25C + 3G 3H 31
0.1C 25~400C +1C 400T +
2T 0.2~5C min
LVb
10% 5%  3E 3F
GV IsoPrime [l
S 13C 0.05% &80 0.08%0 3G 3H
31
wt=0.00+ 1.78T,, +0.0442 T2 +0.000557 5 ,
T, Bodnar 1993 wt  NaCl 2
T, 1999
NaCl-H,O 92-356C  —0.5~ 13T
p=A+BXt+Cxs p w NaCl, 0.88% ~16.89%
g em’ ¢ T AB C 0.62~1.04 g em®
4 VL
275~ 356C ~3.3~-0.5C
3 w NaClg, 0.88% ~
5.41% 0.62~
3.1
0.80 g em® VL
LVa 245
~338C 13~ -5.9C
w NaCl,, 9.08% ~16.89%
3 1 0.78~0.91g
VL em® LVa
30% ~50% LVb
3A 3B 3C 50 92—~288C -9.8~-0.1C
pm 10 pim w NaClg, 0.18% ~
3G 3H 31 13.72% 0.82~
1.04 g em® LVb
LVa

1

Table 1 Characteristics of fluid inclusions from the Qiongbulake copper deposit

VL 30% ~50% <50 ym
LVa 10% ~30% <50 ym
LVb <10% <50 ym
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Fig. 3 Photomicrographs of fluid inclusions in the Qiongbulake copper deposit
A B C. VL type fluid inclusion D. LVa type fluid inclusion E F. LVb type fluid inclusion G H 1. Distribution of

fluid inclusions L—Liquid phase V—Volatile phase
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Table 2 Microthermometric data for fluid inclusions from the Qiongbulake copper deposit
ty T Lonice C w NaCl, % o g o’
LVa 245~338 278 -13—-5.9 -8.16 9.08~16.89 11.79 0.78~0.91 0.87 10
VL 275~356 322 -3.3~-0.5 —-2.24 0.88~5.41 3.76 0.62~0.80 0.70 9
LVb 92~288 162 -9.8~-0.1 —4.08 0.18~13.72 6.76 0.82~1.04 0.96 120
3 VL
Table 3 Isotopic data of calcite from the Qiongbulake
copper deposit
o ISCH)H %o o ISOP] B Yoo 0 1803_\/1()\}\/ Yoo
QBW-1 37 1843 11,91 Roedder 1984 1997 Heden-
QBW-2 ~6.65 -19.81 10.49 quist et al. 1985
QBW-3 -7.12 —18.54 11.80 VL
QBW-4 —-4.19 —20.64 9.63
_ _ LLVa 6
QBW-5 5.95 19.58 10.72
QBW-6 -6.12 —20.25 10.04
QBW-7 -6.63 —20.34 9.94
PDB SMOW Coplen et al.
1983 8 "®O0gvow = 1.03091 & ¥Oppy +30. 91
-3
L
m
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Fig. 5 8'30-813C diagram of the Qiongbulake
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Fig. 6 Salinity versus homogenization temperature of

fluid inclusions of the Qiongbulake copper deposit
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