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Geochemical Characteristics and Tectonic Implications of Devonian Volcanites
in the Tuwu Copper Deposit East Tianshan Mountains Xinjiang
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Abstract The Tuwu porphyry copper molybdenum and gold deposit in the East Tianshan Mountains has been discovered recently.
The Late Devonian Tuwu volcanic suite  TVS lies in the east segment of the Tianshan Mountains. Petrological and geochemical
studies indicate that TVS assumes typical calc-alkaline volcanics characteristics and relatively high-Na features and that it is a calc-al-
kaline island-arc volcanic rock series. Relative variations in trace element abundance on the chondrite-normalized patterns show high
concentration of Rb Ba and depletion of Nb Ti. Single-grain zircon U-Pb dating results suggest that TVS was emplaced in Late De-
vonian of 356~416 Ma. The isotope signatures of initial ’Sr %°Sr ratios and initial eNd ¢ values imply that the magma came from
a depleted mantle but was mixed with a small amount of crustral material. Both the volcanics and late emplaced granite porphyry
have made up the Devonian-Carboniferous Qi eshan island arc magmatic belt on the palaecogeographical margin between Tarim plate
and Zhungaer-Kazakesitan plate.
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Fig.1 Geological map of the Tuwu copper deposit after Wang Futong et al. 2001
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Table 1 Electron microprobe analysis of feldspar from the Tuwu copper deposit %
SiO, TiO, AL O, Cry,04 FeO MnO MgO CaO Na,O K,O

1 S-1-ph 55.52 0.03 21.81 0.01 8.68 0.08 3.70 2.82 7.22 0.07 99.94

2 5-1-ply 54.29 0.09 27.81 0.00 0.62 0.01 0.03 11.21 6.27 0.03 100.35

3 8-1-ply 52.12 0.05 28.59 0.01 0.64 0.00 0.12 12.89 4.39 0.03 98.82

4 8-1-pl, 58.21 0.08 26.75 0.01 1.15 0.01 0.68 7.46 6.32 0.18 100. 86

5 8-1-pl; 52.79 0.07 28.89 0.00 0.78 0.01 0.10 12.23 4.48 0.02 99.54

6 8-2-pl 53.39 0.07 27.91 0.00 0.63 0.00 0.08 11.90 5.00 0.04 99.01

7 8-2-pl, 55.25 0.14 26.88 0.00 0.57 0.02 0.08 10.17 2.99 0.02 96.14

8 8-3-pl 56.68 0.10 26.00 0.02 0.71 0.01 0.13 9.09 6.21 0.03 98.99

9 2-1-pl 56.79 0.11 25.50 0.00 0.87 0.00 0.04 9.16 6.83 0.04 99.35

10 2-1-pl, 56.22 0.11 24.58 0.00 0.75 0.00 0.04 8.49 7.00 0.04 97.22

11 3-1-pl 64.74 0.00 21.01 0.02 0.09 0.00 0.08 2.63 10.49 0.27 99.33

12 3-2-pl 66.47 0.00 20.63 0.06 0.15 0.00 0.04 1.92 11.29 0.13 100. 68

13 4-1-pl 54.55 0.08 27.65 0.02 1.04 0.00 0.19 10.82 5.13 0.12 99.59

14 4-2-pl 57.53 0.12 25.63 0.00 0.93 0.01 0.03 8.98 7.08 0.05 100. 35

15 4-2-ply 57.36 0.12 25.32 0.01 0.95 0.00 0.04 8.81 6.98 0.06 99.65

16 7-1-pl 68.99 0.00 19.20 0.00 0.01 0.00 0.00 0.20 11.57 0.08 100.06

17 74pl, 6841 012 1895 0.02 0.0l 0.00 0.00 0.43 1169 0.19  99.69

Jxa— 8800
2.2 - Hzo+
1.44% ~5.30% 4.22%
SiO 52% ~65% .
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SiO, 65%
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Table 2 Major and trace element analysis of spolites and spilitic keratophyre in the Tuwu copper deposit %
ZK004-74  ZK004-76 TW1 TW42 ZK004-35  ZKO004-59  ZKO004-55 TW30 TW28
SO, 48.07 50.79 47.55 50.26 53.96 54.09 55.52 59.02 70.65
TiO, 0.96 0.97 0.93 1.02 1.08 1.00 0.96 0.36 0.28
ALO; 19.28 17.98 19.01 19 18.34 17.97 17.48 14.54 15.57
Fe; O3 2.14 1.82 1.99 4.54 2.17 1.97 2.74 2.2 1.18
FeO 5.89 5.59 5.76 6.13 6.25 5.80 6.02 0.25 0.20
MnO 0.054 0.07 0.056 0.07 0.066 0.067 0.06 0.03 0.02
MgO 4.62 6.10 4.46 5.32 6.34 6.21 5.86 1.24 1.06
CaO 3.61 5.77 3.46 4.33 3 3.59 2.8 1.3 0.90
Na,O 4.39 3.20 4.3 2.82 2.74 2.57 2.4 11.39 7.36
K,O 2.41 0.15 2.47 0.06 0.66 0.081 0.24 1.15 0.94
P,0s 0.16 0.24 0.18 0.26 0.26 0.22 0.26 0.16 0.11
CO, 2.92 2.21 4.06 0.58 0.19 0.85 0.38 0.67 0.38
SO; 0.91 — 0.055 — 0.28 0.34 1.02 0.4 —
H,0" 4.46 4.64 5.3 4.92 4.98 4.96 5.04 2.26 1.44
LOI — — — — — — — 8.29 —
Total 100.134 99.53 99.971 99.31 100.316 99.858 100.99 94.97 100.09
Ba 81 81 6720 40 98 98 83 112 109
Co 23 21 25 30 18 20 27 6.1 3.7
Cr 195 139 146 155 138 151 154 7.4 6.2
Cs 3.1 0.9 1.0 0.80 1.3 1.1 0.9 1.1 0.5
Cu 6220 942 1090 734 1510 1430 2480 930 344
Hf 3.3 2.9 2.6 2.7 3.31 2.9 2.9 2.4 3.3
Mo 702 14 0.6 0.9 5.9 12 1.2 3.7 1.6
Nb 4.1 3.3 3.8 3.4 3.9 3.6 3.5 3.9 3.2
Ni 85 98 92 90 89 97 99 16 12
Pb 6.1 6.3 18 8.5 5.5 6.7 7.3 11 63
Rb 21 4.3 7.7 12 17 7.7 6.2 10 5.2
Sr 315 496 898 571 467 462 495 174 279
Ta 4.3 2.9 0.8 1.6 4.3 2.1 1.5 76 0.7
Th 1.4 1.4 2.0 1.0 4.8 2.5 1.8 0.8 1.1
U 0.4 0.4 0.5 0.4 0.4 0.50 0.5 0.3 0.3
Zn 101 49 50 66 52 49 57 88 43
Zr 159 106 92 85 126 123 104 87 156
Au 0.0701 0.0396 0.0303 0.27 0.0093 0.0609 0.0461 0.120 0.0120
Ag <0.01 0.12 0.23 0.44 0.10 0.06 0.13 0.63 0.56
La 7.31 7.59 7.83 7.99 6.42 7.40 5.81 8.32 8.91
Ce 14.70 16.29 17.26 18.19 14.78 17.03 14.21 15.75 16.53
Pr 2.27 2.66 2.48 3.07 2.42 2.51 2.11 2.01 2.56
Nd 10.43 12.73 13.83 13.85 9.96 12.79 10.58 10.24 10.84
Sm 2.75 3.39 3.19 3.52 2.49 3.28 2.34 1.71 1.59
Eu 0.92 1.16 1.13 1.06 0.91 0.98 0.81 0.72 0.66
Gd 3.00 3.56 3.59 3.46 3.16 3.39 2.59 1.52 1.29
Tb 0.50 0.60 0.57 0.61 0.50 0.52 0.40 0.26 <0.30
Dy 2.89 3.28 2.99 3.45 2.99 2.95 2.34 1.37 0.98
Ho 0.58 0.64 0.58 0.71 0.62 0.60 0.48 0.29 0.20
Er 1.45 1.60 1.54 1.72 1.51 1.58 1.15 0.72 0.58
Tm 0.21 0.23 0.22 0.25 0.23 0.22 0.17 0.11 <0.10
Yb 1.41 1.46 1.51 1.61 1.49 1.49 1.23 0.76 0.65
Lu 0.23 0.24 0.24 0.27 0.25 0.24 0.20 0.11 <0.10
48.85 55.93 56.96 59.8 47.73 54.98 44.42 43.98 45.29
LREE 38.38 44.32 45.72 47.68 36.98 43.99 35.86 38.75 41.09
HREE 10.47 11.61 11.24 12.08 10.75 10.99 8.56 5.14 4.20
SLREE ZHREE 3.67 1.73 1.81 1.77 1.54 1.76 1.79 8.54 9.78
La Sm 2.66 2.24 2.45 2.27 2.58 2.26 2.48 4.87 2.60
Ce Yb 2.66 2.85 2.92 2.85 3.12 3.06 2.95 5.29 6.49
La Yb N 3.42 3.42 3.42 3.27 2.84 3.27 3.11 7.22 9.03
0Eu 0.98 1.02 1.03 0.92 1.00 0.90 1.01 1.35 1.38
X XRF ICP-AES % @© Cu @Au Ag
®Cu ICP-AES ICP-MS peg g
ICP-AES veg g
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Fig.2  K,O+ Na,O -SiO, diagram of spolites and spilitic 4 - Si0,-FeO* MgO
keratophyre at Tuwu porphyry copper deposit TiO,-FeO* MgO 1
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Fig.6 Primary mantle-normalized trace element patterns
of spilites and spilite keratophyre of Tuwu copper deposit
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