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Fig.1 Simplified geological map of the West Junggar
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Fig.2 Simplified geological map of the Xiemisitai and Saier mountains in the northern West Junggar

Fig.3 Microscopic photos of the basaltic andesite in the eastern part of the Xiemisitai mountain
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F1 PRFALERZRZ LA (HBOL-5)A “Ar/fAr B &N R
Table 1 Argon isotopic results of the basaltic andesite (HB01-5) in the eastern part of the Xiemisitai mountain

Stage no *®Ar@@)  YAr(Ca)  EArCl)  FAr(K) ©Ar(r) (Ma)  +2c PArN%)  FAr(K) (%)
1 09G2315B  0.000813 0.000137 0.000001  0.000087  0.015852  1459.88 =+ 367.44 6.19 0.11
2 09G2315C  0.002371 0.002388 0.000000  0.001760  0.085597 517.24  +61.05 10.89 2.18
3 09G2315D  0.002859  0.005191  0.000000  0.003936  0.150897 419.54  +3540 15.15 4.88
4 09G2315E  0.002483 0.006185 0.000000  0.004452  0.157593 390.63  +26.76 17.68 5.52
5 09G2315G  0.002428 0.008443  0.000000 0.004890  0.167358 378.93  +24.09 18.91 6.06
6 09G2315H  0.002130 0.008144  0.000000  0.004882  0.158529 361.31  +21.46 20.12 6.05
7 09G2315I 0.002885 0.014433  0.000000  0.007415  0.237846 357.33  +19.02 21.81 9.19
8 09G2315J 0.001344  0.005219 0.000001  0.003797  0.120920 355.00  +17.84 23.34 4.71
9 09G2315L  0.002535 0.015945 0.000001  0.007194  0.222263 34536  +17.44 22.88 8.92
10 09G2315M  0.001382 0.007478  0.000000  0.004355  0.134068 34423 +16.37 2471 5.40
1 09G2315N  0.001417 0.010001  0.000002  0.004605  0.140220 340.80 #1571 25.09 5.71
12 09G23150  0.001245 0.008532 0.000000  0.004263  0.127701 33579 +14.96 25.76 5.28
13 09G2315Q  0.000573  0.003452  0.000000  0.002255  0.066390 33050  +13.37 28.18 2.80
14 09G2315R  0.001362 0.010943 0.000001  0.004666  0.136884 329.41  +14.95 25.38 5.78
15 09G2315S  0.002307 0.015457 0.000001  0.006592  0.191616 326.66  +17.50 21.94 8.17
16 09G2315T  0.002761 0.018870  0.000006  0.006366  0.186500 329.01  +21.69 18.61 7.89
17 09G2315V  0.002749 0.017393  0.000004  0.005160  0.152423 331.49  +26.66 15.80 6.40
18 09G2315W  0.001220 0.005902  0.000004  0.002219  0.062825 318.90  +28.93 14.83 2.75
19 09G2315X  0.001068 0.004767  0.000002  0.001766  0.052816 33525  +30.98 14.34 2.19

J=0.0068290+0.0000341, =338.746.9 Ma, =332.5427.2 Ma Ar . ¥Ar(Ca), ®Ar(Cl),
FAr(K) Ca Cl K Ar . K/Ca 0.56

Fz2 BWAHFELFEEZRRUEMNEE (). ME(ng/g)FA Sr-Nd B ZE S
Table 2 Major (%), trace (ng/g) element and Sr-Nd isotope compositions of the basaltic andesite in the eastern part of
the Xiemisitai mountain

Sample HB-01-1 HB-01-2 HB-01-3 HB-01-4 HB-01-5 HB-01-6
SiO, 52.6 52.7 52.4 52.2 52.7 52.2
TiO, 1.01 1.05 1.02 1.00 1.02 0.99
Al,0; 18.4 18.1 18.4 18.3 18.4 18.1

Fe,03" 8.39 8.52 8.27 8.52 8.40 8.44
MnO 0.12 0.12 0.12 0.12 0.13 0.12
MgO 4.95 470 4.80 5.01 475 4.95
Ca0 4.36 4.37 4.91 4.85 4.37 5.35
Na,O 5.75 6.19 5.88 5.99 6.07 5.67
K20 0.86 0.58 0.72 0.50 0.72 0.50
P,0s 0.23 0.25 0.23 0.22 0.23 0.21
Lol 3.07 3.13 291 3.04 2.94 3.20
Total 99.8 99.7 99.7 99.8 99.7 99.7
Mg* 53.9 52.2 53.5 53.8 52.8 53.8

Na,0/K,0 6.70 10.7 8.22 12.0 8.49 11.3
Sc 17.3 17.3 17.5 171 16.6
Ti 5619 5908 5720 5410 5521
\% 164 166 165 162 168
Cr 38.6 36.8 37.8 38.0 38.9
Mn 1008 1034 998 1017 1002
Co 29.7 29.3 29.8 30.8 29.5
Ni 59.2 56.1 57.2 58.4 59.1

Cu 60.1 81.1 78.7 82.4 69.4
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2:

Sample HB-01-1 HB-01-2 HB-01-3 HB-01-4 HB-01-5 HB-01-6
Zn 755 74.0 73.7 71.4 70.6
Ga 17.4 16.7 18.0 17.0 16.7
Ge 1.02 1.18 1.09 1.23 1.31
Rb 12.1 8.89 10.1 6.23 6.86
Sr 765 680 785 832 747
\'% 12.9 14.0 13.6 12.7 12.6
zr 73.7 77.7 79.1 68.7 69.6
Nb 3.28 3.55 3.52 3.04 3.13
Ba 362 209 299 263 245
La 9.67 10.4 10.1 9.34 9.22
Ce 225 243 24.1 222 21.8
Pr 3.19 3.50 3.32 3.15 3.09
Nd 13.7 14.7 14.4 13.3 13.2
Sm 3.04 3.28 3.17 3.03 2.96
Eu 1.19 1.22 1.17 1.13 1.11
Gd 2.79 3.17 2.98 2.82 2.70
Tb 0.46 0.50 0.48 0.47 0.44
Dy 2.49 2.72 2.72 2.53 2.53
Ho 0.50 0.57 0.55 0.50 0.51
Er 1.37 1.50 1.47 1.37 1.34
m 0.21 0.22 0.22 0.20 0.20
Yb 1.31 1.35 1.39 1.27 1.26
Lu 0.20 0.21 0.21 0.18 0.19
Hf 1.80 1.80 1.99 1.76 1.71
Ta 0.22 0.23 0.23 0.20 0.20
Pb 3.24 3.15 3.43 3.70 4.76
Th 0.84 0.88 0.93 0.82 0.81
u 0.35 0.41 0.42 0.47 0.36

LREE 62.7 67.6 66.3 61.5 60.5
SEu 1.25 1.15 1.17 1.18 1.20
Nb/U 0.05 0.05 0.05 0.05 0.05

Cel/Pb 6.94 7.72 7.04 6.00 4,58

875r/86sr 0.70439
26 0.000004

3N d/ N 0.512773
2 0.000007
end(hy 5.3
(®"sr/%sr); 0.704208
tom (Ma) 730
taom(Ma) 662
Nb
(3.04~3.55 ug/g) Nb/La (0.33~0.35), N-MORB, E-MORB  OIB ( 6a, h),
N-MORB, E-MORB OIB Zr Nb
, (Pearce
4 and Cann, 1973) Zr-Nb ( 7,
Ta/Yb-Th/Yb
4.1 La-Y-Nb ( 8a, b) ,

(HB-01-2) (®'Sr/®%sr);
0.7042, enq(t) 53( 2), ,
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Abstract: This paper presents new Ar-Ar age and geochemical data for the early Carboniferous volcanic rocks in the
eastern part of the Xiemisitai Mountain, northern West Junggar. “’Ar/**Ar dating of the basaltic andesite yielded a
well-defined plateau age of 338.7+6.9 Ma. In geochemistry, the basaltic andesite exhibits calc-alkaline characteristics,
enriched in LILE and LREE, depleted in HFSE (e.g. Nb and Ta) with high Rb/Y and Ba/Nb ratios, which is consistent
with the geochemical characteristics of arc-related magmas. Furthermore, all rocks plot in the island arc basalt field in
the Th-Hf/3-Nb/16 tectonic discrimination diagram. Combined with previous results of palaeogeography,
palaeomagnetism, magmatic rocks and structural geology, we consider that the basaltic andesite was likely generated in
an island arc setting. Subduction of Junggar Ocean was bidirectional, toward the northwest and southeast, respectively.
Paleo-Asian Ocean might have experienced multiple intra-oceanic subduction (i.e, North Tianshan Ocean, Junggar
Ocean, Irtysh-Zaysan Ocean, etc.) during its tectonic evolution.

Keywords: West Junggar; Early Carboniferous; island-arc environment; basaltic andesite



