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on the southern margin of Altay, Xinjiang

CHAI Feng-mei', OUYANG Liu-jin?, DONG Lian-hui’, YANG Fu-quan®, LIU Feng®,
ZHANG Zhi-xin* and LI Qiang’
(1. Xinjiang Key Laboratory for Geodynamic Processes and Metallogenic Prognosis of the Central Asian Orogenic Belt, Xinjiang Uni-
versity, Urumgqi 830046, China; 2. Xingjiang Bureau of Geology and Mineral Resources, Urumgi 830000, China; 3. Key Laborato-
ry of Metallogeny and Mineral Assessment, Ministry of Land and Resources, Institute of Mineral Resources, Chinese Academy of Ge-
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Abstract: LA-ICP-MS U-Pb zircon ages and whole rock geochemical data are reported for tonalites from the
Ashele Cu-Zn deposit on the southern margin of Altay. The zircons from tonalite samples yielded mean 2°Pb/>¥U
ages of 375.3+2.1 Ma and 386.2 + 3.8 Ma, suggesting that the intrusion took placed between Early Devonian
and Middle Devonian. These tonalites have high SiO, (74.72% to 77.72% ), moderate Al,O; (12.06% to
13.5%) and total alkali (Na,O+ K,0) (5.84% to 6.59% ), and low P,Os(<0.04% ) and CaO (0.34% to
1.65% ). In addition, they are enriched in Na (Na,O/K,O=3.3 to0 10.9) with high A/CNK values (1.10 to
1.18), implying low-K peraluminious granites. They display negative anomalies of Nb, Ta, Ti, Sr, Ba and P
and obvious enrichment of LREE and LILEs (Th, U and Pb) with significant Eu (0.47 ~0.81) negative
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anomalies. Combined with the tectonic evolution of the southern margin of the Altay, the authors hold that

these tonalities were generated from the melting of continental crust in an island arc tectonic setting.

Key words: tonalite; zircon LA-ICP-MS U-Pb dating; geochemistry; Ashele Cu-Zn deposit
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Fig. 1 Regional geological sketch map of the Ashele Cu-Zn deposit (modified after No. 4 Geological Party of Xinjiang

Bureau of Geology and Mineral Exploration and Developments 1989®)
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Fig. 2 LA-ICP-MS zircon U-Pb concordia diagrams of tonalite from the Ashele Cu-Zn deposit
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Table 2 Major wp % and trace wy 10 ® element data for tonalite in the Ashele Cu-Zn deposit
ASLYt-03 ASLY-04 ASLY-05 ASLYt-15 ASLYt-16 ASLYt-17 ASLYt-18 ASLYt-19 ASLYt-20
SO, 77.47 77.72 77.65 74.86 74.72 75.68 76.25 77.55 76.1
TiO, 0.14 0.16 0.15 0.24 0.25 0.23 0.24 0.16 0.18
ALO; 12.06 12.41 12.12 13.41 13.5 13.23 13.17 12.68 12.86
Fe,O5 1.02 1.28 1.19 0.81 1.54 1.56 1.27 0.15 0.97
FeO 0.99 0.52 0.52 1.24 0.74 0.56 0.56 0.7 0.56
MnO 0.04 0.03 0.02 0.03 0.04 0.03 0.04 0.02 0.02
MgO 0.63 0.33 0.36 0.46 0.46 0.42 0.4 0.36 0.18
CaO 0.41 0.42 0.34 1.25 1.65 1.48 1.13 0.7 1.21
Na,O 5.37 5.42 5.06 5.23 4.95 5.18 5.34 5.7 5.02
K,O 0.65 1.01 1.53 0.88 0.89 0.73 0.79 0.52 1.19
P,0s 0.03 0.02 0.02 0.04 0.04 0.03 0.03 0.02 0.02
H,0" 0.68 0.22 0.22 0.86 0.76 0.56 0.62 0.52 0.8
CO, 0.16 0.19 0.31 0.1 0.21 0.2 0.1 0.22 0.21
LOI 0.77 0.58 0.56 0.85 0.98 0.86 0.81 0.67 1.16
Total 100.42 100.31 100. 05 100.26 100.73 100.75 100.75 99.97 100.48
A CNK 1.18 1.16 1.15 1.14 1.12 1.11 1.13 1.14 1.10
A NK 1.27 1.25 1.22 1.41 1.49 1.43 1.37 ~1.28 1.36
Sc 12.7 8.05 12.4 7 6.78 9.08 4.15 5.22 4.73
\ 6.12 4.68 4.15 23.1 24.5 24.1 16.4 6.33 9.35
Cr 2.1 4 12.5 5.39 2.46 2.73 4.29 1.42 7.56
Co 1.94 1.92 0.61 3.16 3.02 3.08 3 1.56 2.56
Ni 1.72 2.05 5.63 3.24 2.07 2.16 2.55 1.54 4.08
Cu 9.53 3.4 4.95 3.67 3.34 3.94 4.39 5.26 4.31
Zn 24.9 27.5 20.3 33.8 31.4 33.2 33.3 18.3 17
Ga 14.1 13.1 13.4 13.3 13.3 14.1 12.1 10.8 12.2
Sr 46.7 30.5 37.1 127 143 159 99.8 56.9 65.5
Rb 10.4 12.4 17.7 15.1 16.2 14.7 14.5 9.93 20.8
Ba 181 354 329 191 182 167 136 103 285
Th 4.37 3.06 4.2 4.25 4.54 5.12 3.22 5.17 5.17
U 0.8 1.26 0.76 0.92 0.92 1.01 0.88 0.98 1.37
Ta 0.42 0.53 0.45 0.36 0.37 0.39 0.36 0.5 0.44
Nb 5.58 6.3 5.23 4.43 4.4 4.8 4.72 5.5 5.62
Zr 178 157 157 132 130 130 243 135 171
Hf 4.95 4.99 4.0l 4.09 3.88 3.93 6.07 4.43 5.11
Pb 2.29 2.41 2.95 4.91 6.05 5.47 4.1 3.43 5.37
Y 41 27.9 40.2 32 32.5 40.9 27.7 31.2 34.2
La 19.1 9.19 9.8 13.6 16.2 15.9 11.3 15.6 18.7
Ce 35.4 13.1 33.2 28.6 31.8 28.9 21.3 27.8 28
Pr 5.87 2.79 5.78 3.74 4.73 4.59 2.87 4.2 4.83
Nd 23.4 11 23.7 14.3 18.3 17.6 10.9 15.3 17.4
Sm 6.05 2.88 6.4 3.75 4.64 4.6 2.76 3.69 3.81
Eu 0.92 0.47 1.16 0.71 0.82 0.9 0.78 0.6 0.68
Gd 5.99 3.05 6.75 3.88 4.27 4.63 3.16 3.75 3.61
Tb 1.01 0.57 1.09 0.67 0.74 0.84 0.53 0.67 0.64
Dy 6.79 4.05 6.6 4.43 4.74 5.62 3.67 4.4 4.18
Ho 1.39 0.93 1.36 0.95 1.01 1.28 0.85 0.99 0.94
Er 4.46 3.1 4.11 3.11 3.24 4.08 2.84 3.17 3.22
Tm 0.63 0.42 0.56 0.47 0.46 0.58 0.42 0.48 0.46
Yb 4.33 2.86 4.03 3.22 3.3 4.01 3.07 3.28 3.48
Lu 0.66 0.43 0.6 0.54 0.52 0.66 0.49 0.53 0.57
> REE 116 54.84 115.14 81.97 94.77 94.19 64.94 84.46 90.52
LREE HREE 3.43 2.45 3.38 3.56 3.96 3.17 3.11 3.73 4.09
La Yb y 3.16 2.30 3.52 3.03 3.52 2.84 2.64 3.41 3.85
La Sm y 2.04 2.06 2.00 2.34 2.25 2.23 2.64 2.73 3.17
Gd Yb y 1.14 0.88 1.39 1.00 1.07 0.96 0.85 0.95 0.86
o0Eu 0.47 0.48 0.54 0.57 0.56 0.60 0.81 0.49 0.56
Zr Sm 29.42 54.51 24.53 35.20 28.02 28.26 88.04 36.59 44.88
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