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Abstract

There exist many Au deposits or ore spots along the Kangguer shear zone in Qol Tag area of Eastern Tian-
shan Mountains, which is one of the most important Au metallic zones in Xinjiang. This paper focuses on geo-
logical characteristics, ore-forming fluid inclusions and H-O isotopic compositions of three Au deposits which

have experienced fairly high degrees of exploration (Hongshi, Kangguer and Matoutan from east to west) in the
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west segment of the shear zone. The homogenization temperatures of quartz fluid inclusions range from 294.4C
to 468.0C for Hongshi, from 236.9C to 441.0°C for Kangguer and from 150.9C to 444.7C for Matoutan;
the salinities w(NaCl,,) range from 2.7% to 10.5% for Hongshi, from 4.2% to 9.1% for Kangguer and
from 6.4% to 8.4% for Matoutan; the densities range from 0.50 g/cm?® to 0.83 g/cm® for Hongshi, from 0.80
g/cm’ 10 0.86 g/cm?® for Kangguer and from 0.57 g/cm® t0 0.80 g/cm?® for Matoutan respectively. According to
data obtained from this study and previous researches, the Dgyow isotopic values range from 104%o to — 63%o
for Hongshi, from — 72%0 to — 45%0 for Kangguer and from — 55%0 to — 45%o for Matoutan, and &' OHzO
values range from — 1.7%0 to 7.4%0 for Hongshi, from — 8.3%0 to 5.0%0 for Kangguer and from 2.5%0 to
2.6%0 for Matoutan respectively. These analytical data combined with data available suggest that the ore
-forming hydrothermal fluids of Hongshi, Kangguer and Matoutan Au deposits were mixed fluids of magmatic
and meteoric water, characterized similarly by middle-high temperature, low salinity and high CO, content. The
ore-forming hydrothermal fluids of the Hongshi Au deposit probably had more magmatic water than Kangguer
and Matoutan Au deposits. Combining these characteristics with geology, ore-forming fluids and chronology,
the authors hold that the Au deposits distributed along the Kangguer ductile shear belt were probably formed by
early Permian (295~280 Ma) and late Permian-early Triassic (260~240 Ma) two-stage mineralization, corre-
sponding to the granitoid intrusion in the extension background and the ductile shearing action in the extrusion
background respectively.
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Eastern Tianshan Mountains, Xinjiang

20
- H O
1994 2000 3
3
o
1994 1998
1998 2007
2004 2006 2007
2000 2002 Chen H Y et 1
al. 2011
1.1
1998 2000 — - la
2007
2006
500 km EW
3

(1] . 2003. . 67



31 3 557

IZK2004 ZK2002

1
a. 1993 b.
2003 o . 1998 d. 2000
e. 20 2003 o ¢ 26
1994 Q. 42 2000 1—
2— 3— 4— 5— 6— 7— 8—
@. ®. ®. @. ®. ®©.

Fig. 1 Geological maps of Au deposits along the Kangguer shear zone in Eastern Tianshan area

a. Distribution of Au deposits along Kangguer shear zone modified after Bureau of Geology and Mineral Resources of Xinjiang Uygur Autonomous
Region 1993  b. Geological sketch map of the Hongshi Au deposit modified after No. 1 Geological Party of Xinjiang Bureau of Geology and Mi-
neral Resources 2003  c¢. Geological sketch map of the Kangguer Au deposit modified after Cai 1998  d. Geological sketch map of the
Matoutan Au deposit modified after Zhang 2000 e. Geological section along No. 20 exploration line in the Hongshi Au deposit modified after
No. 1 Geological Party of Xinjiang Bureau of Geology and Mineral Resources 2003  f. Geological section along No. 26 exploration line in the
Kangguer Au deposit modified after Ji et al. 1994  g. Geological section along No. 42 exploration line in the Matoutan Au deposit modified af-
ter Zhang 2000 1—TFoliated siltstone fine-grained sandstone and tuffaceous sandstone 2—Andesite 3—Altered rhyolite porphyry 4—Gra-

nite porphyry 5—Gold mineralized body 6—Ore body 7—Attitude of strata 8—Fault zone and its shift dislocation Fault and its serial

number (@D. Dacaotan fault @. Kangguer fault ©.Yamansu fault @. Agikuduke fault @ . Xingxingxia fault ©. Shaquanzi fault

(1] . 2003. .67
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Fig. 2 Photographs of petrography and microlithology of ore-bearing quartz and fluid inclusions from Hongshis
Kangguer and Matoutan Au deposits
a. Pyrite-quartz veins in the Hongshi gold deposit; b. Fluid inclusions in quartz from the Hongshi gold deposit; ¢. Chalcopyrite-pyrite-quartz veins
in the Kangguer gold deposit: d. Fluid inclusions in quartz from the Kangguer gold deposit: e. Sphalerite-pyrite-quartz veins in the Matoutan gold
deposit: . Fluid inclusions in quartz from the Matoutan gold deposit: Cp—Chalcopyrite; Py—Pyrites
Qz—Quartz; Sp—Sphalerite; Lg—Gas-liquid fluid inclusions
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2
Table 2 Thermometric results of fluid inclusions in quartz of mineralized
veinsfrom Hongshi Kangguer and Matoutan Au deposits
T T w NaCly, %
% pm
MTT-01D 5~25 5~23 155.2~238.7 207.3 18
MTT-01E 5~30 5~25 150.9~421.2 278.7 37 —-5.4—-3.9 —4.46 8.4~6.3 7.0 6
MTT-01F 10~15 4~10 165.4~444.7 319.6 19
KGE-01 5~25 7~20 252.7~441.0 326.9 11 —-5.7—-5.9 -5.82 8.8~9.1 8.9 2
KGE-02 8§~30 4~20 236.9~291.5 269.4 13 —-5.7—-2.5 —4.13 4.2~8.8 6.6 3
HS-03 5~25 6~15 298.0~403.7 331.121 -7.0—--1.6 -5.03 2.7~10.5 7.6 3
HS-04 5~30 5~20 294.4~468 342.7 20
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Fig. 3 Histogram showing homogenization temperatures of Hongshi Kangguer and Matoutan Au deposits
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Fig. 4 Phase diagram of homogenization temperature-salinity-density from Hongshi Kangguer and Matoutan Au deposits

base map after Bodnar 1983

3
Table 3 H and O isotope compositions of Hongshi Kangguer and Matoutan Au deposits
o ISOSM()W Yo ODgviow Yoo 3 lgOHZ() %00 T
HS-03 9.4 —86 3.6 331.1
HS-04 12.9 -76 7.4 342.7
HS-3 14.6 - 104 4.4 225
HS-5 14.4 —90 4.4 230
HS-7 14.8 -95 3.1 200
HS-8 15.2 - 80 -0.3 150
HS-17 15.1 -81 4.9 225 2007
HS-19 13.8 - 86 —-1.7 150
HS-20 14 -91 4 230
HS-30 6.1 - 63 6.1 240
KGE-01 11 -72 5.0 326.9
KGE-02 9.9 - 62 1.9 269.4
K2-3 11.9 —-54 2.96 250
3404-2 12.8 —45 2.98 250
2608-6 12.8 - 606 2.98 250
2616-7 11.7 - 63 -2.51 187 2000
K3-2 13.2 -57 -3.79 153
K4-1 11.5 -61 -8.34 125
MTT-01 10.2 —-55 2.5 278.7
MTT 11.3 —45 2.64 278.7 2000
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Table 4 Ore-forming hydrothermal characteristics of Au deposits along Kangguer shear zone Eastern Tianshan

t, C 331.1~342.7 269.4~326.9 207.3~278.7 137~250 200~250 220~270
w NaCl, % 2.7~10.5 4.2~9.1 8.4~6.3 1.5~2.5 15.5~20.5 7.5~16.2
o g em® .50~0.83 0.80~0.86 0.57~0.80 0.85~0.96 0.85~1.0
oD %o —104~ - 63 -062~—-72 -55 -119~-81.7 -93~ —-106
3180 %o -1.7~7.4 9.9~11 10.2 ~2.74~—1.65 1.1~2.4
5HS % 0.4~3.8 ~0.66~ ~2.19 2.31-0.11 4.5-5.3
513C %o -3.5~-2.7 —2.12~—-25.94
2007 2004 2000 2000 2002
4.2
2006
S Pb
2000
H O
2002 5
282.7 Ma 2010
- 253.9~258.7
Ma 2007
300~282 Ma 1998 2000
282 ~ 241 Ma 2000
2007 290~282
Ma 2000
Groves et al. 1998 2000 Neumayr et al.
2002  De Ronde 2000 LA-ICP-MS U-Pb
Macreas Rb-Sr
2006
300~280 Ma 2010
290
~280 Ma
2007 2002 282~241 Ma 295~280 Ma
260~240 Ma 2
- 4
4 5 303~266 Ma

280~295 Ma
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Table 5 Petrologic and metallogenic dating results of Au deposits along Kangguer shear zone Eastern Tianshan

Ma
LA-ICPMS U-Pb 282.7+4.2 2010
Ar-Ar 253.9+1.8 2007
Ar-Ar 258.7+1.7 2007
Rb-Sr 282+ 16 1998
Rb-Sr 300+ 13 2000
299 + 18 2000
Rb-Sr 282.34+5 2000
Rb-Sr 258 +21 2000
Rb-Sr 254 +7 2000
Rb-Sr 248+ 1 2000
Ar-Ar 267.6+£3.1 2000
Ar-Ar 254.7+0.2 2000
Rb-Sr 241+5 2000
Rb-Sr 282.3+5 2000
- Sm-Nd 290.4+7.2 2000
Rb-Sr 258 +21 2000
Rb-Sr 254 +7 2000
Ar-Ar 252.5+1.7 2007
Ar-Ar 261.0+1.0 2007
Rb-Sr 282.34+5 2000
Sm-Nd 290.4+7 2000
Rb-Sr 293 +1 1998
U-Pb 287+3 1998
Rb-Sr 293+1 2000
Rb-Sr 266+ 3 2000
Rb-Sr 288 +7 2000
Rb-Sr 276 +7 2000
Rb-Sr 244 +9 2000
Rb-Sr 284 +13 2000
Rb-Sr 272+3 2000
Ar-Ar 246.9+1.4 2007
Ar-Ar 246.5+1.1 2007
Rb-Sr 301 1998
Rb-Sr 303 1998
Rb-Sr 298 1998
295~280 Ma 260~240 Ma 2 6 262.9~241.7 Ma
295~ 280 Ma 2007
300 ~280 Ma
2010
@®
@) 295~280 Ma 260 ~240 Ma

260~240 Ma — -
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Fig. 6 Petrologic and metallogenic histogram of Au deposits along Kangguer shear zone Eastern Tianshan
data after Table 3
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