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Geochemistry of Baishiquan Cu-Ni-bearing mafic-ultramafic complex in East
Tianshan, Xinjiang: Constraints on ore genesis and tectonic setting
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(1 Key Lab. of Mineral Resources, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China;
2 No. 6 Geological Party, Xinjiang Bureau of Geology, Exploration and vevelopment for mineral Resources, Hami 839000, Xinjiang, China)

Abstract

The Baishiquan Cu-Ni sulfide deposit is located in the northern part of the Central Tianshan Massif, south
of the Agikuduke-Shaquanzi fault of the East Tianshan Mountains. The complex has high Mg and assumes a
tholeiitic trend, with SiO, ranging from 41% to 59% . MgO, MnO, FeO, Co, Ni and Cr abundances exhibit a
negative correlation with Si0O,, whereas Al,O;, TiO, and Na,O exhibit a positive correlation with SiO,. Total
REE concentration, in the range from 20.59 X 10 ° to 147.80 X 10 °, increases from ultramafic to dioritic
rocks. Chondrite-normalized REE patterns are LREE-rich, with LREE/HREE 2.5~7.84, (La/Yb)xy1.94~
8.24, and 8Eu 0.71~1.28. Similar REE patterns indicate that the magma sources of Baishiquan complex are
the same, and it is the product of fractionation from the same primary magma. On the whole, all of the rocks
are obviously enriched in large-ion lithophile elements (LILE: Rb, Ba, Sr) and mobile highly incompatible
lithophile elements (HILE: U), and relatively depleted in high field strength elements (HFS: Nb, Ta, Zr, Hf,
Ti, P). These geochemical characteristics suggest that the source mantle may have been modified by previous
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subduction dehydration. The primary magma of such mafic-ultramafic intrusions was probably mantle-derived
high Mg tholeiitic magma. The Baishiquan Cu-Ni deposit belongs to small intrusion related ore deposit under
orogenic setting, and the mechanism of mineralization is the “injection of sulfide-bearing magmas segregated at
depth”. Sulfide saturation resulted from the fractionation of significant Fe, Mg-bearing minerals, with the con-
tamination by a small amount of crustal material. Geochronology and field evidence indicate that it was formed in
an extensional tectonic setting after the collision. The transitional periods from compression to extension were the most
important periods for large-scale mineralization in the post-collisional regime during Late Carboniferous-Early Permian.
Key words: geochemistry, ore genesis, tectonic setting, Baishiquan Cu-Ni deposit, East Tianshan
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Fig. 1 Geological map of the East Tianshan area in Xinjiang showing tectonic division and deposit distribution modified

after Qin et al. 2003b

91° 92° 93° 94° 95° 96°




26 1 Co-Ni 45
95% 3.2
Xu et al. 2003 km?
— 1.6 km
1~3 km Ptk 0.7 km 0.8 km? 65~ 70°
Ptx
F, -
2
200° 58~85° 150 m 130 ~ 140 m 0.018 km~*
F, SHRIMP
2 280 ~ 290 Ma 2005
2006
2004
2
34
+ o+ o+ o+ + o+ 4+ + o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+ +
+ N o4+ 0+ o+ o+ o+ + o+ o+ o+ o+ o+ o+ o+ 4+ o+t
+ o+ O+ + o+ o+ o+ o+ o+ 4+ o+
+ E R S S e S S S S S S
+ o+ R s T e S S S - P
+ + + + + + 4+ 4+ o+ o+ o+ o+ 4+ o+ el L
+ o+ oo+ o+ o+ o+ o+ o+ 4+ + o+ o+ AT s e
+ o+ o+ + o+ o+ 4+ o+ o+ LT + o+
+ o+ LR R S Tt S S S S Al + o+
+ + o+ o+ o+ o+ o+ o T + o+
+ o+ o+ o+ o+ o+ o+ o+ o+ T s 1V R A
T OB-4 OB-1% . o+
+ o+ o+ o+ o+ o+ F, S AR Ay o+ o+
1 - + > Al VA *l*I*I L L + o+t
gl B O O P - + o+ o+
- L U AR Q + o+ o+
o i 3 TRy o4+
5 Q. + o+ o+
LT AT L 0B-2 PR
Q i + o+ o+
s e s + o+
" + o+
P> i + o+
T - > + o+
/f‘* 0B-37220 N + ++
/ z +
/’ +
y
200 m
| S

2 2006
Fig. 2 Geological map of the Baishiquan Cu-Ni deposit modified after Wu et al. 2006
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Fig. 3 The crosscut relationship of early stage magmatic series stocks from the Baishiquan Cu-Ni deposit

A. Peridotite emplaced in gneiss; B. Metamorphic rock relicts in peridotite; C. Gabbro vein intruded in peridotite; D. Diorite vein intruded
in gabbro
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Fig. 4 The crosscut relationship of different stages of stocks from the Baishiquan Cu-Ni deposit

A. Ore-forming pyroxene peridotite emplaced in early stage gabbro and contact zone alteration; B. Late stage barren olivine

gabbro emplaced in ore-forming pyroxene peridotite; C. Pyroxenite enclave in quartz diorite; D. Early stage diorite relict in
quartz diorite
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Table 1 Characteristics of main ore bodies in the Baishiquan Cu-Ni deposit
1 II Il v
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m 1.1 1.9 3 4
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84~85 85~87 56~64 77
%
Cu 0.85 0.57 1.043 0.45
Ni 0.13 0.91 0.807 0.87

Co 0.008 0.038 0.051 0.035
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Fig. 5 Binary harker diagrams of oxide versus SiO, for rocks from the Baishiquan mafic-ultramafic complex
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