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Geology, mode of occurrence of gold and isotopic geochemistry of
Chahansala gold deposit in West Tianshan, Xinjiang
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Abstract

The Chahansala gold deposit, a newly discovered gold deposit in West Tianshan, is located at the west edge of the Late Paleozoic
Yilianhabi’ erga arc-trench belt. Ore bodies are in the form of irregular veins and mainly occur in the shatter zone of fine-grained
diorite that has intruded in the Upper Carboniferous tuffaceous siltstone and subordinately exist in the contact zone, with weak wall
rock alteration. The sulfide minerals are mainly pyrite and subordinately pyrrhotite, chalcopyrite and galena, assuming euhedral and

subhedral crystals in the ore and displaying taxitic structure in the structural alteration rock. Gold is most commonly present as native
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gold and electrum, with gold-bearing sulfides, gold-sulfides (Te) and Au-U minerals also observed. The distribution of gold in ores is
uneven: gold mainly assumes relatively fine grains occurring as fracture gold and encapsulated gold in pyrite, and less commonly exists
as intergranular gold between pyrite and vein mineral or as encapsulated gold in pyrrhotite, constituting fine-grained dissemination
(within 10 pm). Gold minerals have varied shapes, mostly assuming granular and long angular forms. Studies of fluid inclusions in
some gangue minerals show that temperatures of the ore-forming fluids are 220~3407C , 8D values of the hydrothermal gangue min-
eral quartz are —92%0~ — 74%o, the 8Oy qvow are 11.8%0~12.6%o0, suggesting that ore-forming fluids are made up of magmatic
water and formational water. 83 Cy ppp values of the hydrothermal gangue mineral calcite are —8.92%0~ — 8.06%o0, and 8'*Oyv.svow
values are 13.45%0~17.18%o, implying that CO, in the ore-forming fluids was mainly derived from the mantle-derived carbon. The
206ph,/204Ph of ore sulfides are 18.036~18.173, 2"Pb/?™Pb are 15.536~15.612, and 2*®Pb/?*Pb are 37.940~38.097, indicat-
ing that the ore metals were derived from the magma. The §*Sy cpr of sulfides are —9.8%0~ —7.3%0, suggesting that the mineral-
ization H,S resulted from the crust. The Chahansala gold deposit is a tensile structural alteration type deposit formed by the structure-
magma-hydrothermal process during the extension at the end of the orogenic movement. The Chahansala gold deposit is genetically
different from the A’xi gold deposit in the same area, and this new type of gold deposit in West Tianshan should deserve much atten-
tion.
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Fig. 1 Diagrammatic map showing geotectonic units of west Tianshan and location of the study area after Zhang et al. 2006

1—Boundary of tectonic unit 2—Boundary of secondary tectonic unit 3—Fault zone 4—Study area
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Fig. 2 Geological and mineral resources map of the Chahansala gold ore district modified after No. 7 Geological Party of Xinjiang
1—Quaternary 2—Tuffaceous and muddy siltstone of Upper Carboniferous Qi’ ergusitao Formation 3—Ophiolite melange of Upper Carboniferous

Shadawang Formation 4—-Biotite adamellite 5—Granite porphyry 6—Diorite 7—Fault 8—Geological boundary 9—Gold deposit spot
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Fig. 3 Simplified geological map of the Chahansala gold deposit west Tianshan Xinjiang

1—Quaternary alluvium 2—Tuffaceous siltstone 3—Diorite 4—Quartz vein 5—DBreccia zone 6—Fault 7—Gold ore body 8—Exploration line
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Fig. 4 Geological sections along No. 0 exploration line A and No. 2 exploration line B in the Chahansala gold deposit
west Tianshan Xinjiang
I—Quaternary alluvium 2—Diorite 3—Tuffaceous silicified siltstone of Upper Carboniferous Qi’ ergusitao Formation 4—DBreccia-bearing

sandy conglomerate 5—Gold ore body 6—Alteration boundary 7—Attitude 8—Sampling position 9—Trench 10—Drill hole
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Fig. 5 Ore photos of the Chahansala gold deposit, west Tianshan, Xinjiang
A. Brecciated and silicified tuffaceous silty mudstone distributed in mineralized diorite; B. Right: Silicified tuffaceous siltstone, with the intrusion of quite a
few auriferous quartz veins; Lower left: Strongly silicified diorite containing wall rock breccia, assuming intrusive metasomatic relationship: C. Gold-rich ore
formed by second structural shattering of wall rock breccia-bearing aplitic diorite and cementation of auriferous hydrothermal quartz veinlets, braccia dominated
by diorite together with small amounts of tuffaceous siltstone, with obvious planar silicification, hematitization, sericitization and taxitic euhedral crystal
pyrite. &—Silicified, hematitized, sericitized and gold-mineralized aplitic diorite; Q—/uriferous quartz veinlet; JM—Brecciated and silicified tuffaceous
silty mudstone; Py—Taxitic euhedral erystal pyrite; Qs—Silicified tuffaceous siltstone
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Fig. 6 Cubic idiomorphic texture of pyrite (A) Cunder microscopy) and metasomatic relict texture of chalcopyrite distributed
in tiny fractures of pyrrhotite (B) Cunder SEMD in the Chahansala gold deposit
Py—Pyrite: Cp—Calcopyrite: Pyr—Pyrrhotite
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Fig. 7 Gold- sulfide Te minerals under SEM in the Chahansala gold deposit
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Fig. 8 Mode of occurrence of gold under SEM in the Chahansala gold deposit

A. Fracture gold B. Intergranular gold C. Encapsulated gold Py—Pyrite Gn—Native gold Ab—Albite
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1
Table 1 Carbon hydrogen oxygen isotopic compositions of the Chahansala gold deposit west Tianshan Xinjiang
S8Cypns %o 380y.svow %o 80,0 %o Di0 %o
07C-4 Il 20.7 12.6 -82
07C-10 II 20.5 12.4 =90
07C-22 Il 20.3 12.2 -92
07C-23 Il 20.4 12.3 -87
07C-25 I 19.9 11.8 - 74
07C-11 I —8.06 14.56
07C-12 Il -8.90 14.66
07C-13 I -8.73 17.18
07C-15 I —-8.06 14.29
07C-16 I -8.92 13.45
8]8()H2() 1 000lna . =3.38x10° T?-3.4 t=270C
2
Table 2  Sulfar isotopic compositions of gold ores in the Chahansala ore deposit
3 Sv.cor %o
07C-17 Il -7.3
07C-18 I -8.5
07C-20 11 -7.3
07C-22 I -8.5
07C-26 Il -9.8
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Table 3 Lead isotopic compositions of gold ores in the Chahansala ore deposit
2()()Pb 2[)4Pb 2(]7Pb 2()4Pb 2“pr 2l)4Pb
07C-21 Il 18.048 15.540 37.956
07C-23 Il 18.173 15.612 38.097
07C-27 Il 18.036 15.555 37.964
07C-28 Il 18.036 15.536 37.940
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