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Geochemical evidence for the “disintegration” of the Tekesi Daban
batholith in the West Tianshan Mountain and its Mo-prospecting significance

LI Wei-dong"?, ZHOU Ji-bing"?, LI Yong-jun®, PANG Zhen-jia® and LUAN Xin-dong’
(1. School of Earth Sciences and Rousources, China University of Geosciences, Beijing 100083, China; 2. Xinjiang Bureau
of Geology and Mineral Exploration and Development, Urumgi 830000, China; 3. School of Earth Sciences and
Resources Management, Chang’an University, Xi’an 710054, China)

Abstract: The Tekesi Daban batholith can be divided into two intrusive series, i.e., Early Carboniferous Kulesayi series and Early
Permian Qinaersayi series. The porphyry assemblage of the Kulesayi series is a calc-alkaline series formed in an island arc environ-
ment. Si0, is 57.06% ~70.74% , the Rittmann index (6) is lower than 3.26, and (Na,O+ K,0)/ALO; is lower than 0.9. It is
enriched in ALO;, Na,O, Sr and LREE, and poor in MgO, Y, Yb and HREE; Na,O/K,0O is higher than 1, Sr/Y is 57.67, 8Eu is
1.22, indicating O-type adakite. The Kulesayi series is enriched in Cu, Mo and W, and even contains Mo ore bodies. In the Qinaer-
sayi series, SiO, is 76.75% ~77.83% , ¢ is higher than 3.3, (Na,O+ K,0)/AlLO; is higher than 0.9, and 8Eu is 0.07; this series
is poor in Ba, Sr, Ni, Sc but enriched in Rb, Y, Zr, Th, Ta, with Sr/Y being 3.24. The protolith was partly derived from melting
of argillaceous rocks of the earth crust, belonging to the alkaline series formed in an intraplate rift environment. Geochemical charac-
teristics provide not only powerful evidence for the disintegration of the Tekesi Daban batholith but also abundant information for the
improvement of native metallogenic regularity. In addition, these characteristics enrich types of tectonite assemblage, guide ore-
prospecting work and contribute to researches on tectonic evolution.
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Fig. 1 Geological sketch map of Tekesi Daban granitic batholith in West Tianshan Mountain after Li Yongjun et al. 2007
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Table 1 Chemical composition and parameters of the Tekesidaban granitic batholith
NHZO o3
SO,  TiO, ALO; Fe,O3  FeO  MnO MgO CaO  NaO  K,O PO NK A
KO0 AR
1 70.74 0.42 15.01 1.03 2.03 0.08 0.91 1.83 4.56 3.26 0.14 100.01 1.40 2.73 0.73
2 67.37 0.51 15.4 1.59 2.97 0.08 1.22 1.31 4.32 3.77 0.15 98.69 1.15 2.69 0.73
3 63.94 0.72 15.52 1.75 3.96 0.10 1.70 3.37 3.58 3.87 0.22 98.73 0.93 2.65 0.65
4 63.71 0.85 15.60 2.16 3.39 0.09 1.70 3.22 3.8 3.76 0.25 98.61 1.03 2.82 0.67
5 63.69 0.58 16.27 1.65 3.52 0.13 2.67 2.5 4.49 2.37 0.12 98.04 1.89 2.27 0.61
6 62.70 0.93 16.07 2.24 3.49 0.11 1.63 3.22 4.06 4.13 0.25 98.83 0.98 3.40 0.69
7 62.58 0.92 16.94 2.32 3.53 0.10 2.21 1.70  5.10  4.30 0.30 100.00 1.19 4.51 0.77
8 58.48 0.9 17.02 3.17 3.8 0.12 2.73 2.28 5.30 4.03 0.38 98.26 1.32 5.62 0.77
9 57.06 0.93 19.31 2.59 5.41 0.12  2.54  5.83 4.24 1.85 0.29 100.17 2.29 2.64 0.47
63.360.75 16.35 2.06 3.57 0.10 1.92 2.81 4.39 3.48 0.23 99.04 1.26 3.26 0.68
10 77.83 0.06 11.93 0.08 1.88 0.04 0.09 0.20 3.96 4.01 0.01 99.59 0.99 4.76 0.91
11 76.80 0.06 12.76 0.40 0.64 0.05 0.12 0.36 3.85 4.43 0.07 99.54 0.87 3.8 0.87
12 76.77 0.06  12.07 0.43 1.34 0.02 0.07 0.13 3.78 4.76 0.03 99.66 0.79 4.26 0.94
13 76.75 0.06 12.14 0.30 1.32 0.03 0.09 0.26 3.84 4.79 0.02 99.60 0.80 4.25 0.95
77.04  0.06 12.23 0.30 1.30 0.04 0.09 0.24 3.86 4.50 0.03 99.60 0.80 4.28 0.92
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Table 2 Trace element and rare earth element data of Tekesi Daban granitic batholith
1 2 3 4 5 6 7 8 9 10 11 12 13
Ba 804 188 209 74.2 229 101 88 353 540  287.36 115 109 118 83.4 106
Rb 87.6 26 16.5 3.15 6.40 9.10 18.6 14.3 68.8 27.83 252 238 149 230 217
Sr 643 626 543 454 452 593 441 526 794 563.56 219 185 28.4 13.0 111
Y 12.3 14.2 13.3 4.73 13.5 6.48 6.56 14.9 13.6 11.06 23.6 28.6 50.2 34.8 34.3
Zr 146 65.7 69.2 43.1 62.9 58.6 72.1 82 126 80.62 74.4 74.8 218 953 330
Nb 2.69 2.21 2.22 1.52 3.57 1.97 1.51 4.75 3.14 2.62 243 219 40.4 232 184
Th 6.22 18.3 22.2 19.3 15.4 20.3 64.7 14.6 11.6 21.4 255 32.4 302 22.6 153
Ga 27 17.6 15.7 10.5 15.1 14.6 13.4 12.6 23.4  16.66 17.7 22.8 26.6 20 22
Ni 14.8 111 68.6 130 12.8 69.6 83.8 5.5 82.2  64.26 12 7.4 8.4 32 15
Cr 78 65 107 112 24.4 10.6 218 2.4 160 86.38 0.9 111 118 - 76.63
Hf 3.63 1.79 2.6 1.2 2.03 1.81 1.86 2.06 4.006 2.34 3.89 3.49 9.32 4.18 5.2
Sc 13.6 27.4 44.8 10.8 36 9.39 21.4 31.6 14 23.22 2.4 1.67 0.63 2.6 1.83
Ta 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 2.8 2.63 2.38 2.3 2.53
Co 13.6 25.9 21.8 36.8 24.9 20.30 27.8 24.4 1.90  21.93  3.80 1.20 8.50 2.80 4.08
Li 20.1 21.1 10.9 4.2 52.1 9.3 16.8 38 13.1  20.62 4.1 3.0 3.1 1.9 3.03
Be 2.5 1.0 1.06 0.4 1.18 0.69 0.67 1.31 1.34 1.13 2.35 3.77 3.41 6.16 3.92
Sn 4.50 3.55 2.40 1.90 6.00 2.30 2.70 3.40 2.75 3.28 4.00 3.80 2.80 21.0 7.90
SrY 52.28 44.08 40.83 95.98 33.48 91.51 67.23 35.3 58.38 57.67 9.28 6.47 0.57 0.37 3.24
La 13.40 10.60  5.23 5.17 8.71 3.99 4.53 14.10 16.60 9.15 18.50 14.20 31.20 19.90 20.95
Ce 26.80  18.00 10.00  8.50 15.50  7.38 7.99 23.60 31.00 16.53 41.70 34.80 59.60 51.50 46.90
Pr 3.40 2.18 1.43 0.52 2.47 0.74 0.73 3.04 3.46 2.00 4.01 3.29 7.83 4.66 4.95
Nd 16.30 9.90 7.49 3.49  11.90 5.14 4.31 15.20 15.40 9.90 18.70 15.50 35.90 21.40 22.88
Sm 3.30 2.64 1.55 0.87 2.64 1.44 1.43 3.38 3.00 2.25 4.08 3.46 8.95 4.61 5.28
Eu 0.92 1.11 0.78 0.59 0.99 0.58 0.68 1.17 0.96 0.86 0.13 0.09 0.11 0.11 0.11
Gd 3.00 3.06 2.59 1.06 2.93 1.26 1.29 3.61 3.28 2.45 4.00 3.97 7.90 4.43 5.08
Tb 0.48 0.50 0.45 0.20 0.51 0.23 0.23 0.62 0.50 0.41 0.82 0.84 1.61 0.85 1.03
Dy 2.94 3.36 3.23 1.11 3.15 1.48 1.53 3.73 3.28 2.65 5.47 6.61 11.1 6.79 7.49
Ho 0.52 0.58 0.64 0.20 0.60 0.24 0.19 0.71 0.63 0.48 1.14 1.41 2.58 1.44 1.64
Er 1.70 1.81 2.07 0.64 1.69 0.71 0.80 2.10 1.64 1.46 3.95 4.67 7.35 4.47 5.11
Tm 0.26 0.26 0.32 0.10 0.26 0.11 0.12 0.32 0.26 0.22 0.60 0.72 1.12 0.68 0.78
Yb 1.45 1.46 1.66 0.70 1.65 0.70 0.77 1.88 1.70 1.33 3.80 4.37 6.93 4.28 4.85
Lu 0.18 0.20 0.22  0.07 0.20 0.08 0.09 0.23 0.20 0.16 0.47 0.58 0.88 0.62 0.65
YREE 74.65 55.66 37.66 23.22 53.20 24.08 24.69 73.69 81.91 49.86 107.4 94.51 183.1 125.7 127.68
YLREE 64.12 44.43 26.48 19.14 42.21 19.27 19.67 60.49 70.42 40.69 87.12 71.34 143.59 102.18 101.06
>HREE 10.53 11.23 11.18 4.08 10.99 4.81 5.02  13.20 11.49 9.17 20.25 23.17 39.47 23.56 26.61
LH 6.09 3.96 2.37 4.69 3.84 4.01 3.92 4.58 6.13 4.40 4.30 3.08 3.64 4.34 3.84
OEu 0.88 1.19 1.18 1.88 1.08 1.29 1.50 1.02 0.93 1.22 0.10 0.07 0.04 0.07 0.07
La Yby 6.23 4.89 2.12 4.98 3.56 3.84 3.97 5.06 6.58 4.58 3.28 2.19 3.04 3.13 2.91
ICP-MS Boynton 1984 Henderson 1989
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Fig. 6 Tectonic environment discrimination diagram of Tekesi Daban granitic batholith
a— De La Roche 1980 b— Maniar  Piccoli 1989 2002 ¢ d— Pearce 1984

a—after De La Roche et al. 1980  b—after Maniar and Piccoli 1989 and Xiao Qinghui et al. 2002 ¢ d—after Pearce et al. 1984
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Table 3 Comparation of the average data for bedrock spectra of Tekesi Daban granitic batholith
As Sh Pb Ag Cu Zn Mo w Au”
14 5.93 0.34 15.64 5.35 49.02 54.51 8.31 12.91 0.71
42 1.55 0.13 12.56 0.03 18.56 58.94 0.85 1.73 0.86
MS * Au 1077
4

Table 4 Main geochemical features of Kulesayi series and Qinaersayi series

Ma
Si0, 57.06% ~70. 74% Ba Sr Ni > REE 48. 96 X o) Cu Mo W
Na,O + K,O  ALO; Se RbY Zr Th 10 ° LREE HREE Adakite
<0.9 NaO K,0 Ta Sr Y 4.40 SEu 1.22
347 57.67
>1 6<3.3 ALO; :
Na,O HREE Mo
Si0, 76.75% ~77.83% Ba Sr Ni X REE 127. 68 X Au Ni Zn
NaO + K0 AbO; Se RbY Zr Th 10°°% LREE HREE
>0.9 N3O K,0 Ta SrY 3.84 SEu 0.07
292 i 3.24

<1 6>3.3 SiO,
K,O
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