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

LUO XiaoPing'. XUE Chunrli'. LI HuaiXiang'. FE\ G ingi and ZHA\ G Bing3
(1 State Key Laboratory of Geological Processes and Mineral R~ource.. Faculty of Earth Sciencas and Resources, China University
of Gx)sciencev  Beijing 100083 . China; 2 Xinjiang Bureau of Geology and Mineral R~ ources, Lrrumqi 830000. Xinjiang. China;
3 No.7 (;eotogical Party, \ iniang Bureau of Geology and Mineral R )urc~ , Wusu 833000. XMhjiang, China)

A bstract

T he Chahanala gold deposit. a newly discovered gold deposit in West Tianshan, is located at the west elge of the Latc Paleozoic
Yilianhabi'erga arc-trench belt. ()re bodi~ are in the form of irregular veins and mainly occur in the shatter zone of fine-grained
dioritc that has intruded in the L pper Carbonifcrous tuffaceous siltstone and subordinately exist in the contact zone, with weak wall
rock alteration. The iulfide minerals are mainly pyritc and sutx)rdinately pyrrhotite. chalcopyrite and gaena, a.suming euhedra and

subhedral crvstals in the ore and displaying taxitic structure in the structural alteration rock. (;old is most commonly preient 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~ 340T , 8D values of the hydrothermal gangue min-
eral quartz are —92%0~ — 74%, the 8Oy quow are 11.8%0~12.6%0, suggesting that ore-forming fluids are made up of magmatic
water and formational water. 8Cy.ppg values of the hydrothermal gangue mineral calcite are —8.92% ~ — 8.06%0, and 8% Ov.quow
values are 13.45%0~17.18%0, implying that OO, in the ore-forming fluids was mainly derived from the mantle-derived carbon. The
26Ph/?MPh of ore sulfides are 18.036~18.173, 27Pb/?™Pb are 15.536~15.612, and **Pb/?Pb are 37.940~38.097, indicat-
ing that the ore metals were derived from the magma. The 8*Sy.qr 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.
Key words: geology, mode of occurrence of gold, isotopic geochemistry, Chahansala gold deposit, West Tianshan Mountain
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Fig. 2 Gedogical tmd mineral resources map of the Chahansala gdd a e dis ria (modf ed after No. 7 Gai cfljcal Party of O njiang)
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Fig. 3 Simplified geological map of the Chahansala gold depasit, west Tianshan, Xinjiang
1- o uatemay ahwit n; 2- Tuffaceous sItO ne; 3- Diorite; 4__ IQuartz vein; 5- Breccia zone; 6- Fault; 7- Goad orebody; 8- Exploratin line
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Fig. 7 Gold- sulfide (Te) minerals under SEVI in the Chahansala gold depa.it
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Table 1 Carbon, hydrogen, oxygen isotopic compeositions of the Chahansala gold deposit, west Tianshan, Xinjiang
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Table 2 Sulfar isotopic compositions of gold ores in the Chahansala ore deposit
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Fig. 10

Olso ver-us ol-C diagram of calcite in the Chahansala gold deposit (map bage after Liu et d. 1998;

\leo ct al. 02002)
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