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Geochemical characteristics and tectonic implications of Wusunshan volcanic rocks
in northern Tekes County of West Tianshan Mountains
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Abstract: Geochemical characteristics of the volcanic rocks in middle Wusunshan of West Tianshan Mountains
were studied in this paper, and the results show that all the basalts and andesites are tholeiitic volcanic rocks,
with enrichment of LREE [(La/Yb)ny=3.44~11.36] and weak depletion of Eu (6Eu= 0.79~1.13); an-
desite and rhyolite are significantly enriched in highly incompatible elements (Cs, Rb, Ba, Th, U) and LREE;
basalt and acid rock samples show slight difference, but all the samples obviously have negative anomalies of Nb,
Ta and Ti. Nevertheless, the characteristics of basalts are similar to those of intraplate basalt: the (Th/Nb)y
range from 2.02 to 8.12, (Nb/La)y range from 0.40 to 0.45, by far less than 1; La / Ba ratios are low (0.01
to 0.07) and Ba/Nb ratios are high (90 to 410); average Zr/Nb ratio is 16.48, close to the ratio of primitive
mantle (15.71 ); Ta/Nb, Hf/Ta, Th/Yb ratios are averagely 0.10, 3.77, 0.64 respectively, close to their
upper crust ratios (0.10, 3.50, 0.48); Zr content is larger than 90 X 10 °®, Zr/Y ratios are about 4; Except for
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some active elements (Cs, Rb, Ba), values of trace elements are close to their values in the lower crust. Com-
bined with the geological characteristics of this area, the authors consider that this region might have been in the
post-collision extension phase in the Carboniferous, with local rifting characteristics. The distinct depletion of
Nb, Ta and Ti might have been caused by the hybridization of the lithosphere, and the environment of the Mid-
dle Wusunshan volcanic rocks should have belonged to the post-collision extension phase.

Key words: West Tianshan Mountains; Dahalajunshan Formation volcanic rocks; geochemical characteristics;

structural environment
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Table 1 Major elements w; % trace elements and REE wy 10~ ° analyses of Wusunshan samples

11AE03-1h  11AE03-2h  11AE03-3h  11AE04-1h  11AE08-2h  11AE07-1h  11AE09-1h  11AE10-1h  11AEOI-1h

SO, 47.93 45.15 48.67 47.95 67.65 66.72 54.35 58.46 59.96
TiO, 1.33 1.35 1.31 1.30 0.54 0.57 0.80 1.17 0.65
ALO; 14.60 16.30 15.74 15.55 15.31 15.11 14.33 15.83 16.42
Fe,O;3 4.91 5.36 6.88 4.66 2.12 2.18 0.69 2.19 1.92
FeO 5.88 5.12 3.87 5.53 0.61 1.70 5.72 4.35 3.42
FeOr 10.30 9.94 10.06 9.72 2.52 3.66 6.34 6.32 5.15
MnO 0.21 0.24 0.18 0.24 0.07 0.09 0.13 0.14 0.12
MgO 6.74 5.20 6.49 7.16 0.52 1.43 4.05 2.14 2.79
CaO 9.74 9.67 7.04 6.16 1.96 1.77 6.24 4.59 4.38
Na,O 2.28 2.46 2.06 1.60 3.06 5.28 3.01 4.13 4.09
K,O 2.49 2.56 4.10 4.46 5.35 1.99 2.22 2.60 1.63
P,Os 0.49 0.56 0.54 0.54 0.13 0.21 0.21 0.44 0.17
LOI 3.31 5.95 3.02 4.68 2.69 2.93 8.16 3.91 4.44
Total 99.91 99.92 99.90 99.83 100.01 99.98 99.91 99.95 99.99
Mg” 53.84 48.24 53.48 56.75 26.90 41.04 53.23 ~ 37.63 49.13
Cu 205.00 98.10 115.00 125.00 9.49 15.00 19.70 34.50 13.10
Pb 6.65 21.80 6.74 7.64 7.95 8.69 26.60 18.20 12.10
Zn 102.00 199.00 210.00 104.00 40.20 67.10 69.60 89.50 59.30
Cr 86.80 74.60 83.40 126.00 6.62 6.17 44.70 3.34 17.70
Ni 48.50 41.60 45.40 57.40 4.05 3.38 16.70 4.16 10.60
Co 36.60 32.40 33.70 32.60 3.52 6.37 19.20 14.50 9.07
Li 70.70 50.70 100.00 91.10 9.06 25.70 36.90 22.30 9.78
Rb 55.50 65.70 117.00 163.00 154.00 71.00 80.30 75.00 43.60
Cs 4.15 3.96 2.76 7.06 4.08 3.60 4.89 3.12 1.23
Sr 828.00 525.00 1020.00 693.00 147.00 244.00 394.00 556.00 395.00
Ba 503.00 563.00 643.00 2260.00 772.00 346.00 415.00 580.00 534.00
\% 321.00 307.00 301.00 306.00 37.60 60.00 144.00 114.00 71.50
Sc 39.10 32.20 33.30 35.50 7.76 11.50 17.30 12.10 7.74
Nb 5.57 5.95 5.70 5.51 12.60 6.80 9.60 16.50 8.26
Ta 0.59 0.58 0.51 0.54 0.68 0.40 0.67 0.93 0.59
Zr 91.40 96.60 93.50 93.00 283.00 133.00 201.00 308.00 173.00
Hf 2.09 2.14 2.08 2.03 6.84 2.95 4.66 6.93 3.87
Ga 17.80 19.70 18.00 19.30 16.30 15.30 16.40 20.00 17.20
U 0.48 0.52 0.50 0.33 3.52 1.33 2.23 3.92 1.63
Th 1.36 1.47 1.42 1.33 12.20 4.60 6.71 10.90 7.35
Y 23.80 24.60 22.90 23.60 23.80 15.50 22.30 33.40 15.80
Ti 7972.02 8091.90 7852.14 7792.20 3236.76 3416.58 4795.20 7012.98 3896.10
K 20670.24  21251.33  34035.33  37023.80 44411.96 16519.59  18428.89  21583.38 13531.12
La 11.80 14.40 12.80 12.30 31.40 28.40 23.40 38.80 23.00
Ce 28.30 32.70 29.60 28.50 63.00 49.30 48.40 81.90 45.20
Pr 4.09 4.59 4.31 4.18 7.78 5.75 6.07 10.20 5.31
Nd 18.60 20.80 19.90 18.90 29.40 22.60 24.90 42.00 20.10
Sm 4.76 5.15 4.65 4.73 5.42 4.19 4.93 8.16 3.66
Eu 1.51 1.65 1.51 1.74 1.12 1.14 1.36 1.91 1.04
Gd 4.82 5.08 4.87 4.71 4.52 3.55 4.43 6.66 3.37
Tb 0.72 0.75 0.76 0.71 0.70 0.48 0.66 1.00 0.49
Dy 4.60 4.50 4.65 4.39 4.26 2.94 3.80 5.83 2.78
Ho 0.94 0.94 0.89 0.91 0.86 0.55 0.82 1.23 0.60
Er 2.61 2.51 2.43 2.43 2.54 1.74 2.43 3.43 1.68
Tm 0.33 0.33 0.36 0.34 0.38 0.24 0.32 0.48 0.22
Yb 2.32 2.17 2.12 2.06 2.55 1.69 2.22 3.20 1.45
Lu 0.33 0.37 0.34 0.34 0.40 0.26 0.37 0.49 0.27
> REE 85.73 95.94 89.19 86.24 154.33 122.83 124.11 205.29 109.17
o0Eu 0.96 0.99 0.97 1.13 0.69 0.90 0.89 0.79 0.90
La Yb x 3.44 4.48 4.08 4.03 8.32 11.36 7.12 8.19 10.72
Nb Ta 9.44 10.26 11.18 10.20 18.53 17.00 14.33 17.74 14.00
Ta Nb 0.11 10.26 0.09 0.10 0.05 0.06 0.07 0.06 0.07
Hf Ta 3.54 10.26 4.08 3.76 10.06 7.38 6.96 7.45 6.56
La Ba 0.02 0.03 0.02 0.01 0.04 0.08 0.06 0.07 0.04
Nb La v 0.45 0.40 0.43 0.43 0.39 0.23 0.40 0.41 0.35
Th Nb y 2.05 2.07 2.09 2.02 8.12 5.67 5.86 5.54 7.46
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