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Fig. 1 Geological map of the upper reach of the Kuitun River in Wusu, Xinjiang
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1
Tab. 1 Major, trace element contents of Upper Carboniferous volcanic rocks from Qianxia Formation in Northern T ianshan

GS104/2 GS104/3 GS105/1 GS104/1 GS105/2 GS105/3 GS106/ 2 GS106/ 3 GS106/ 1 GS151/2
Si02 56. 26 64. 71 53.77 60.39 571.77 69.47 55.42 55.09 51.51 57.49
Ti0s 0.79 0. 68 0.74 0. 69 0. 80 0.61 1.08 1.02 1.12 1.03

AlLO 5 17. 74 16. 14 18.50 14.31 17.01 14.28 15.94 17.74 15. 82 16. 20
FeO 5. 9% 4. 01 6. 09 5.19 6. 68 3.55 5.6 3.01 5.52 0.31
Fe03 1. 49 0. 18 1. 00 0.3 0. 15 0.14 3.90 2.76 5.99 8.47
><10-2 MnO 0. 12 0. 08 0. 14 0. 13 0. 13 0.09 0.17 0.17 0.18 0.21
MgO 3.52 1.77 3.70 2.89 3.30 0.90 3.68 2.29 5.01 2.85
CaO 5. 00 2.38 5. 4 5.20 5. 06 2.46 4.63 6.95 4.10 4.41
Nas0 450 5. 45 5.30 3.81 3. 63 3.51 3.56 2.99 5.27 4.62
K20 1. 06 1. 38 0. 78 1. 54 1.22 2.12 1.53 0.95 0.88 1.65
P20s 0. 18 0. 13 0. 30 0. 14 0. 15 0.15 0.23 0.24 0.21 0.23
LOI 1. 91 1. 84 2. 88 4. 06 2. 66 1.62 3.72 5.93 3.18 2.04
Total 98. 55 98. 75 98.67 98.67 9%.56 98.90 %9.46 %9.14 98.79 99. 51
Mg# 0.32 0. 30 0.35 0.35 0.33 0.20 0.29 0.29 0.31 0.26
o 2. 33 2. 15 3.43 1. 65 1.59 1.20 2.09 1.28 4.45 2.71

La 10. 10 19.20 12.60 10.20 12.00 13.00 10.30 8.66 8.59 11. 30

Ce 20. 40 32.90 23.40 18.00 18.10 24.40 19.40 18.30 15.20 22.70
Pr 2.53 4. 16 2. 67 2.23 2.22 3.25 3.16 3.14 1.98 3.36

Nd 12.2 16. 10 13.30 11.1 10.60 14.50 15.00 13.1 9.59 15. 10
Sm 2.9 37 2.46 269 2.9 3.3 3.65 3.82 2.81 3.85
Fu 1. 00 0.97 0. 84 0. 87 0. 84 1.13 1.46 1.66 0.99 1.43
Gd 2.9 3. 66 2.8 3. 04 2. 60 3.95 4.90 4.62 3.48 4.64
><10-6 Th 0. 48 0. 64 0. 34 0. 51 0.45 0.70 0.88 0.75 0.63 0.81
Dy 3.08 4.35 2.01 3.62 2.82 4.64 6.03 5.79 4.21 5.82
Ho 0. 58 0. 86 0. 42 0. 69 0.52 0.91 1.22 111 0.84 1.14
Fr 1. 59 2. 68 1. 03 2.8 ) 3.03 3.60 3.38 2.62 3.54
Tm 0.22 0. 40 0. 15 0.31 0.23 0.47 0.52 0.47 0.37 0.50
Yb 154 2. 61 0. 85 2 04 150 2.76 3.37 3.14 2.47 3.25
Lu 0.22 0. 37 0. 12 0.28 0.21 0.36 0.46 0.42 0.34 0.43

Y 12. 80 18. 70 9. 91 9. 80 12.80 23.90 26.30 22.90 19. 70 22. 40

YREE 72.58 111.32 72.37 77.66 69.53 100. 30 100. 25 91.26 73.82 100. 20
(CelY) 5 2. 10 2.25 3.23 1. 38 2. 04 1.46 1.12 1.14 1.13 1.36
(La/Yb) x 4.42 4. 96 9.9 3.37 5.39 3.18 2.06 1.86 2.34 2.34
OFu 1. 04 0. 79 1. 07 0. 93 0. 91 0.96 1.06 1.21 0.97 1.03
Sr 620 451 730 275 504 287 1500 3220 287 487
Rb 8. 05 2.7 7.6 15.7 15.4 30,4 14.6 17.3 7.6 21,91
Ba 304 332 202 339 295 298 457 39 428 450
Th 3.4 3.93 1. 48 5. 14 4.33 2.51 3.89 4.96 5.77 9.87
Ta <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
=<10- 6 Nb 2. 04 3.92 2.57 1. 89 1. 89 3.95 2.18 2.49 2.43 2.52
7r 7.2 167 7.5 9.4 9.1 106 % 106 88. 7 89.9
Hf 2.38 5.38 2.59 3.20 3.77 3.62 3.80 4.00 3.78 3.86
Sm 2.9%4 3.72 2. 46 2. 69 2.92 3.30 3.65 3.82 2.81 3.85

Ti 4734.9 4075. 6 4435.2 4135.5 4794. 8 3656.0 6473.0 6113.4 6712.7 6173.3
Y 12.8 18.7 9.9 19.8 12.8 23.9 26.3 22.9 19.7 22. 4
Yb 1. 54 2. 61 0.85 2.4 1.5 2.76 3.37 3.14 2.47 3.25
Zr/ Hf 30. 76 3.4 27.99 28.88 26.29 29.28 26.05 26.50 23.28 23.29
Hf/Ta 4.76 10. 76 5. 18 6. 40 7. 54 7.24 7.60 8.00 7.56 7.72
Nb/ La 0.20 0.20 0.20 0. 19 0. 16 0.30 0.21 0.29 0.28 0.22
Rb/Sr 0. 01 0. 05 0. 01 0. 05 0. 83 0.11 0.01 0.01 0.03 0.05

, 10%,
. (=<10-2) XRF : (=<10-6) (=<10-6) 1cp-
Ms ; VG354 Mg# = Mg/ ( Mg + Fe?*); 0= (K20+ Na20)? (Si02- 43)
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LA-ICPMS U -Pb

Geochemistry of Upper Carboniferous Volcanics of
Qianxia Formation in North Tianshan Mountains
and Its Tectonic Significance

LIU Wen-bin', JU Gen-she’, CUI Xiaofeng', DING Jian—guang',

ZHANG Mingyun®, SONG Ying-wei’
(1. Henan Institute  Geological Survey, Zhengzhou 450001, Henan , China;
2. The Regional Geological Survey Party of H enan Provincial Bureau
o Geo—exp loration and Mineral Develq ment, Zhengzhou 450001, H enan,
China; 3. The Second Geological and Mineral Survey Party of H enan

Provincial Bureau  Geo-exp lor ation and Mineral Development,

X uchang 461000, H enan, China)

Abstract: The Upper Carboniferous volcanics of Qianxia Formation are distributed at the north side of
lower carboniferous ophiolite near Bayingou, which are mainly composed of pyroclastic rocks and
interbeded lava and terrestrial clastic sedimentary rocks. According to the lithology and geochemistry, the
volcanics are mainly andesite suite including trachyandesite, basaltic andesite, andesite and dacite, its
Rittman index 0= 1. 20-3.43, attached to calc-alkaline, and ZREE= 69.53>10" *~111.32>10"°, XCe/ ZY
= 1.122.25, (La/Yb)x= 1.86-5.39, SEu= 0.79-1.21, these data show that LREE are concentrated and
europium depletion is not obvious. Moreover li elements such as K, Rb, Ba, and Th are rich in the rocks
but the high field strength element (HFSE) such as Nb, Ta, Hf, Ti, and Y are depleted, of which the Nb
content is almost 1.89>=10 °2. 65> 10" °, similar to the average value of Nb in oceanic crust which is 2.2
> 10 °. The initial ratio of Sr is up to 0.704 15-0.704 19, almost equal to 0.704 37 belonging to basalt in
the island-arc province, these features are associated with continental island-arc volcanics near benioff
zone. In addition the subtidal-bathyal facies sedimentary and lower carboniferous ophiolite near Bayingou
exist at the same period , all have been confirmed that the Qianxia Formation volcanics are products
generated from lower carboniferous ophiolite near Bayingou when the oceanic crust are subducted into the
continental mass northward in late carboniferous age in the convergence zone.
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