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Geology, fluid inclusions and isotopic geochemistry of Kuergasheng
lead-zinc deposit in western Tianshan, Xinjiang
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Abstract

The Kuergasheng lead-zinc deposit, which is located in the middle of the Sailimu massif within western
Tianshan of Xinjiang, is hosted in NW-trending faults and has veinlike and lenticular ore bodies. The ores are of
stockwork, massive, disseminated, brecciated and taxitic structure and cosist of rather simple mineral composi-
tion comprising metallic minerals of galena, sphalerite and pyrite as well as gangue minerals of quartz and calcite.
The primary fluid inclusions trapped in quartz include pure liquid inclusions and gas-liquid two-phase inclusions.
Thermometry of two-phase inclusions gives a range of homogenization temperatures between 135.4°C and

158.8C . 8Dy gvow values of fluid inclusion water in gangue mineral quartz vary from — 96.8%0 to — 84.3%o,
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and calculated 8'®0 values of ore-forming water using homogenization temperature method vary from — 10.92%o
to —6.11%o, indicating that the ore-forming fluid is a mixture of magmatic water and meteoric water. 8*S
values of galena vary from 4.1%o to 8.4%o, very close to the values of sulfides from the porphyry type copper-
molybdenum deposits in this region (8**S of sulfides from the Dabate copper-molybdenum porphyry deposit are
from 4.9%0 to 7.9%0), implying a magmatic sulfur origin. These galena samples also have *Pb/?™Pb ratios
from 18.207 to 18.291, 27Pb/2*Pb ratios from 15.593 to 15.654, 2%Pb/2*Pb ratios from 38. 085 to 38.291,
and are projected near the boundaries of “chemical deposit lead” and “submarine hydrothermal lead” in the AB-
AY diagram. It is thus inferred that these data may suggest that a considerable part of the ore-forming metals
might have come from the surrounding rocks. In summary, the Kuergasheng lead-zinc deposit may be a distal
epithermal ore deposit related to porphyry.
Key words: geochemistry, fluid inclusion, H-O-C-S-Pb isotope, Kuergasheng lead-zinc deposit, Xinjiang
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Fig. 1 Regional geological map showing the distribution of Ph-Zn ore deposits and ore spots in Sailimu micro-massif
Western Tianshan modified after He et al. 2004 Xinjiang Bureau of Geology and Mineral Resources Development 2005
1—Quaternary 2—Dushanzi Formation 3—Wulang Formation 4—Keguqinshan Formation 5—Dongtujinhe Formation 6—Akesake
Formation 7—Dahalajunshan Formation 8—Tuosikuertawu Formation 9—Hanjiga Formation 10—Kaiertasi Group 11—Kusongmugieke
Group 12—Haerdaban Group 13—Wenquan Group' 14—Permian intrusion 15—Caboniferous intrusion 16—Devonian intrusion
17—1Intrusion of Qingbaikou system 18—Early Proterozoic intrusion 19—Geological boundary 20—Unconformity 21—TFault

22—Deep fault 23—Kuergasheng lead-zinc deposit
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Fig. 2 Geological map of the Kuergasheng Pb-Zn deposit modified after Dai 1994 Liu 2007

I—Yellow-brown medium to coarse grained sandstone intercalated with siltstone layers of upper member of Upper Subformation of Upper Devonian

Tuosikuertawu Formation 2—Gray muddy siltstone of middle member of Upper Subformation 3—Gray brown-yellow brown medium-fine grained

sandstone of lower member of Upper Subformation = 4—Geological boundary 5—Fault 6—Ore body and its serial number 7—RBarren quartz vein
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Fig. 3 Photographs from the Kuergasheng Pb-Zn deposit
a. Stockwork of quartz-calcite-galena in fine-grained sandstone: b. Local rich galena segment in ore body: ¢. Anhedral galena: d. Locally
metasomatized euhedral pyrite:s e. Harbor-like edge of pyrite metasomatized by galenas . Aggregate of anhedral pyrite
Ca—Calcites Gal—Galena: Py—Pyrite: Qtz—Quartz
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Fig. 4 Microphotographs of typical fluid-inclusions in quartz from the Kuergasheng Pb-Zn deposit
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Table 1 Microthermometric data of fluid inclusions
in quartz from the Kuergasheng Pb-Zn deposit

pm % ty, C
1 F-G 3 5 137.5
2 F-G 4 5 139.6
3 F-G 6 5 143.9
4 F-G 4 5 141.5
5 F-G 5 5 144.3
6 F-G 4 5 147.7
7 F-G 6 5 145.1
8 F-G 6 5 146.7
9 F-G 7 5 158.8
10 F-G 3 5 135.4
11 F-G 4 5 145.4
12 F-G 6 5 145.3
13 F-G 5 5 145.4
14 F-G 3 5 143.7
15 F-G 3 5 142.6
16 F-G 4 5 142.3
17 F-G 7 5 142.6
18 F-G 4 5 141.5
19 F-G 5 5 142.4

F-G
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Fig. 5 Homogenization temperatures of quartz {from

the Kuergasheng Pb-Zn deposit
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Table2 H O C isotope compositions of quartz and calcite from the Kuergasheng Pb-Zn deposit
dDv.svow %o BISO\LSM()W Y60 513Cv,1>1)5 Y60 Slsowzuer Yoo t, C
KE-1 -96.8 10.1 -6.31 140
KE-2 -90.2 9.9 -6.51 140
KE-3 —-84.3 10.3 —6.11 140
KE-5 3.0 -1.9 -10.92 140
KE-7 —89.4 10.2 -6.21 140
TCs3-bl -56.7 1994
TC7- 1 7.62 -6.96 160 1994
TCy7- 2 7.86 -6.72 160 1994
TCys 7.55 -7.03 160 1994
TCss 8.05 -6.53 160 1994
10%lna . =4.48x10° T2 -4.77x10* T+ 1.71 10°lna =4.01x10° T*~4.66x10° T+ 1.71 0C ~1200C
2000 7y,
3 S Pb
Table 3 Sulfur and lead isotope compositions of galena from the Kuergasheng Pb-Zn deposit
S ineral Y00 206pp, 204py, 27pp 24P 208pp 204py, M ® K
KE-1 4.1 18.264 15.597 38.085 9.46 35.44 3.75
KE-2 5.6 18.276 15.61 38.125 9.48 35.65 3.76
KE-3 5.3 18.269 15.607 38.127 9.47 35.66 3.77
LD, 8.4 18.2905 15.6221 38.2236 9.5 36.15 3.81
LD; 8.4 18.2069 15.6538 38:2914 9.38 36.51 3.89 °
TCis 6.2 18.2514 15.595 38.1322 9.44 35.68 3.78 1990
Pb Stacey et al. 1975 300 Ma
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Fig. 6 Plot of 8D versus 80 for ore-forming
fluids from the Kuergasheng Pb-Zn deposit S0
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Fig. 7 S histogram of galena from

the Kuergasheng Pb-Zn deposit
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