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Ocean island basalt associated with Bayingou ophiolite in West Tianshan
Mountains: Evidence {rom major and trace elements

CHEN Gen-wen', DENG Teng!*?, XIA Huan"? and LIU Qun'+?
(1. Key Laboratory of Mineralogy and Metallogeny, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, China; 2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: There are two sets of basalts in Bayingou ophiolitic mélange. One is low in TiO; (only 0.81% to
1.00% ), and its REE content shows a slight depletion of LREE in comparison with HREE. Chondrite-normal-
ized REE patterns and primordial mantle normalized trace elements patterns show flat distribution. Nb and Ta
have a slight depletion. The basalt is therefore one of the mid-ocean ridge basalts. It is tentatively considered
that the basalt was formed at the early stage of ocean formation and the source area was the mid-ocean ridge
basalt which had not experienced large-scale extraction phase of magma. Another kind of basalt of this area has
the characteristics of a typical oceanic island basalt. The rock has high TiO, content(1.89% ~3.14 % )and rich
alkalis, LILE, LREE and HFSE, and the primitive mantle normalized trace element patterns show clear positive
anomalies of Nb and Ta. Trace elements have the features of EMII type OIB.
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Fig. 1 Geological sketch map of Bayingou area modified after Xu Xueyi et al. 2005
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Table 1 Major oxide wp % and trace element including REE  wy 10~ ° concentrations of Bayingou basalts
BYG22 BYG25 BYG26 BYG29 BYG30 BYG32 BYG33 BYG34
SiO, 50.7 49.7 50.7 50.7 51.8 51.8 52.6 51.8
TiO, 1.00 1.93 0.81 3.01 3.14 2.04 2.01 1.89
ALO; 13.6 15.9 13.3 14.0 13.2 14.0 15.1 14.4
Fe,05 13.3 15.1 10.6 11.7 12.0 8.00 8. 11 9.73
MnO 0.22 0.17 0.17 0.17 0.17 0.12 0.11 0.12
MgO 7.7 3.35 8.04 4.94 4.21 5.39 5.80 5.41
CaO 7.90 4.88 11.18 7.90 7.85 9.54 8.00 9.08
Na,O 3.91 6.24 2.05 4.30 3.46 4.97 5.16 3.93
K,O 0.046 0.523 0.088 0.385 0.637 0.053 0.371 0.03
P,0s 0.079 0.200 0.061 0.395 0.417 0.320 0.295 0.263
LOI 2.95 2.80 3.77 3.32 3.43 4.97 3.71 3.31
> 101.42 100.85 100.74 100.79 100.35 101.20 101.21 99.9
Mg 53.4 30.5 60.0 45.6 40.9 57.2 58.6 52.4
Li 9.02 9.98 10.0 11.0 10.7 6.93 9.25 8.16
Be 0.29 0.59 0.39 1.57 1.86 1.13 0.83 1.16
Sc 46.2 50.9 48.2 37.4 31.3 27.3 26.0 26.8
\Y% 179 230 270 168 177 196 196 206
Cr 235 90.6 369 97.5 44.2 280 273 270
Co 51.3 37.0 48.4 37.3 31.6 35.0 35.4 37.7
Ni 114 39.0 137 33.6 22.4 144 142 148
Cu 134 43.5 97.6 45.1 35.0 40.1 36.9 40.7
Zn 126 150 76.9 124 128 93.7 78.4 88.2
Ga 13.2 21.0 12.6 19.4 20.7 16.0 14.0 16.6
Ge 1.08 2.60 1.39 1.36 1.41 1.36 1.01 1.27
As 10.9 11.7 12.0 11.1 11.1 12.9 12.2 13.1
Rb 0.65 10.70 1.19 4.93 8.20 0.66 4.85 0.34
Sr 143 195 71.6 75.4 90.5 205 340 155
Y 16.5 34.0 15.5 33.1 32.6 20.8 21.1 20.8
Zr 45.5 98.8 7.0 239 229 145 144 142
Nb 2.58 6.58 1.84 34.3 33.2 21.4 21.2 20.8
Mo 0.46 1.06 0.28 0.88 1.11 1.08 1.08 1.25
Ag 0.046 0.12 0.059 0.57 0.55 0.33 0.30 0.32
Cd 0.11 0.14 0.13 0.13 0.15 0.19 0.13 0.29
In 0.063 0.097 0.049 0.088 0.098 0.057 0.063 0.058
Sn 0.68 1.32 0.74 2.45 2.37 1.68 1.72 1.79
Sb 0.52 0.58 0.62 0.28 1.03 0.29 0.58 0.57
Cs 0.30 0.30 0.037 0.017 0.051 0.037 0.11 0.044
Ba 24.2 45.2 12.7 51.8 101 17.0 123 10.5
La 2.60 5.39 1.71 24.1 23.3 17.0 15.1 16.6
Ce 7.9 16.4 5.51 60.8 56.7 41.3 40.2 41.6
Pr 1.04 2.26 0.77 6.66 6.32 4.54 4.60 4.58
Nd 5.10 11.4 4.06 27.4 27.2 19.4 19.3 19.5
Sm 1.85 3.92 1.36 6.85 6.50 4.77 4.76 4.72
Eu 0.70 1.44 0.64 2.19 2.37 1.66 1.52 1.49
Gd 2.32 4.87 2.00 6.72 6.90 4.66 4.83 4.50
Tb 0.44 0.93 0.40 1.14 1.10 0.76 0.75 0.76
Dy 3.00 6.11 2.64 6.52 6.10 4.006 4.31 4.24
Ho 0.68 1.45 0.62 1.40 1.32 0.84 0.87 0.84
Er 1.88 3.68 1.75 3.45 3.31 2.11 2.17 2.18
Tm 0.27 0.52 0.26 0.48 0.46 0.29 0.29 0.29
Yb 1.81 3.18 1.64 2.97 2.97 1.86 1.73 1.75
Lu 0.27 0.46 0.26 0.43 0.42 0.25 0.25 0.26
Hf 1.37 2.95 1.10 5.94 5.70 3.73 3.75 3.72
Ta 0.19 0.47 0.14 2.32 2.21 1.48 1.48 1.52
Pb 0.36 0.84 0.41 1.66 3.11 2.67 1.44 2.04
Bi 0.01 0.01 0.01 0.01 0.01 0.01 0.02 0.01
Th 0.22 0.36 0.14 2.90 2.86 2.10 2.07 2.06
U 0.11 0.23 0.08 0.69 0.78 0.51 0.49 0.51
> REE 29.9 62.0 23.6 151.1 145.0 103.4 100.7 103.3
La Yb x 1.035 1.22 0.77 5.82 5.63 6.56 6.26 6.80
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Table 2 Comparison of selected trace element ratios in Bayingou basalts
Zr Nb La Nb Ba Nb Ba Th Rb Nb Th Nb Th La Ba La
14.8 0.94 9 77 0.91 0.117 0.125 9.6
HIUM-OIB 3.2~5.0 0.64~0.82 4.9~5.9 63~77 0.35~0.38 0.07~0.12 0.10~0.16 6.8~9.7
EM [ -OIB 5.0~13.1 0.78~1.32 9.1~23.4 80~204 0.69~1.41 0.09~0.13 0.09~0.15 11.2~19.1
EMII-OIB 4.4~17.8 0.79~1.19 6.4~11.3 57~105 0.58~0.87 0.10~0.17 0.11~0.18 7.3~13.5
N-MORB 30 1.07 4.3 60 0.36 0.071 0.067 4
6.53~20.61 0.70~1.01 0.50~11.2 5.1~125 0.02~2.57 0.05~0.14 0.07~0.14 0.63~11.2
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