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Geochemical characteristics and LA-ICP-MS U-Pb zircon ages of volcanic rocks
in Kaidu River, South Tianshan, Xinjiang, and their geological significance
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(1. Faculty of Earth Science, China University of Geosciences, Wuhan 430074, China; 2. Tianjin North China
Geological Exploration Bureau, Tianjin 300170, China)

Abstract: South Tianshan orogeny is a typical orogenic belt between Tarim-Kalakumu plate and Yili-Kazakhstan
plate. Kulehu-Keketiekedaban ophiolitic mélange is exposed in the south margin of the South Tianshan. Kaidu
River section is located on the northern margin of Kulehu-Keketiekedaban ophiolite mélange in South Tianshan.
In the section, Devonian volcanic rocks composed of ignimbrite, crystal pyroclastic-bearing felsic glassy lava and
andesite were discovered. The Devonian volcanic rocks are of alkaline to calc-alkaline series, with A/CNK being
0.82~1.31. The ignimbrite is characterized by high content of REE and strongly enriched and highly-fraction-
ated LREE, with low fractionated HREE and strong negative Eu anomalies. The LA-ICP-MS U-Pb age of zir-
cons from ignimbrite is 393.1% 3.4 Ma, suggesting that Saerming Formation belongs to Middle Devonian indeed. The
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age 393.1 Ma restricts the subduction time of the Kule Ocean basin. Kule Ocean basin started subduction in
Middle Devonian (393.1 Ma), which released fluids and resulted in melting of mantle wedge to form basaltic
magma. Thus, andesite was formed by fractionation and crystallization of the basaltic magma. When the crust
was thickened, the basaltic magma continually ascended upward to cause the melting of the upper crust. Final-
ly, the ignimbrite and crystal pyroclastic-bearing felsic glassy lava were erupted.

Key words: South Tianshan; ignimbrite; LA-ICP-MS; zircon age; subduction
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Fig. 1 Geological sketch map of Tianshan orogenic belt in Xinjiang a after Wang Chao et a/. 2007 and geological

map of the study area b modified after Wang Hongliang et al. 2007
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Table 2 Major wy % and trace wy 10~ °

element data of volcanic rocks in Kaidu River area

TRO12-  TRO12- TRO12- TROI12- TRO12-
6-1 7-1 8-1 16-1 18-2
SiO, 81.06 68.08 56.40 73.61 57.29
ALO; 8.83 14.96 14.07 13.86 15.13
Ca0 0.78 1.12 2.96 0.36 4.28
Fe,03" 1.36 3.353 7.11 1.33 7.18
K,0 2.35 3.77 3.46 1.96 2.65
MgO 0.82 1.00 3.62 1.04 1.88
MnO 0.01 0.03 0.16 0.03 0.06
Na,O 1.55 3.80 3.37 5.11 4.70
P,0; 0.03 0.12 0.78 0.05 0.30
TiO, 0.12 0.47 2.11 0.26 1.04
L.O.1 2.49 2.76 5.78 2.00 5.28
Total 99.59 99. 66 99.82 99.60 99.79
A CNK 1.31 1.21 0.96 1.24 0.82
A NK 1.66 1.45 1.51 1.32 1.43
Mg* 54.67 36.13 50.45 61.06 34.33
o 0.4 2.3 3.5 1.6 3.8
Sc 6.55 12.40 22.30 3.61 21.50
Cr 6.39 8.27 2.98 4.51 14.70
Ni 2.82 3.22 1.37 11.50 14.40
Rb 69.80  111.00  67.20 59.70 76.90
Sr 177.00  76.40  134.00  84.40  153.00
Zr 140 222 356 200 186
Nb 7.98 12.30 20.10 14.2 10.80
Ba 3225 574 921 286 383
Hf 3.92 5.68 8.60 4.87 4.67
Ta 0.57 0.80 1.14 1.01 0.68
Pb 2.71 3.80 6.10 4.82 7.24
Th 11.50 12.60 15.30 16.90 9.33
U 2.23 2.00 3.53 3.28 2.91
La 30.60 39.00 47.10 36.40 22.30
Ce 61.40 78.20 98.40 65.90 57.30
Pr 7.02 9.16 12.50 6.84 5.79
Nd 25.70 34.40 50.20 22.10 23.60
Sm 4.88 6.56 10.70 3.73 5.10
Eu 0.83 1.3 2.13 0.67 1.21
Gd 3.48 5.18 9.94 2.99 4.69
Tb 0.47 0.71 1.36 0.45 0.66
Dy 2.75 4.33 8.19 2.83 4.14
Ho 0.62 0.96 1.67 0.64 0.89
Er 1.87 2.61 4.30 1.85 2.43
Tm 0.31 0.43 0.63 0.29 0.37
Yb 2.18 2.82 4.28 1.99 2.47
Lu 0.32 0.47 0.63 0.34 0.39
Y 16.80 25.20 44.70 18.90 23.30
Nb Y 0.47 0.49 0.45 0.75 0.46
REE 159.2 211.4 296.7 165.9 154.7
LREE 130.4 168.6 221.0 135.6 115.3
HREE 28.8 42.7 75.7 30.3 39.4
Eu Eu” 0.59 0.66 0.62 0.60 0.74
La Yb n 9.48 9.37 7.43 12.38 6.11

178.8x10°% SLREE  SHREE
130.4 X 107 °~168.6 x 10°¢  28.8 %
10 °~42.7x10°° La Yb y=9.37~12.38
LREE HREE=3.94~4.53

X100

SEu  0.39~0.66 0.62
SREE  154.7 X 10 ©~296.7

x10°° 225.7%X10 ° LREE HREE
115.3X10 ©~221X10°° 39.4x10 °~

75.7x10°°% La Yb N=06.11~7.43 LREE HREE
=2.92~2.93
OEu 0.62~0.74
0.69 Eu Sr
6
6.1
11
3
1993 2008
1993 2008
2008 2008 2009
Nb Ta
Lebti et al.
2006
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