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Mineralogy of spinel from mafic-ultramafic rocks in Dongdegou, southwestern
Tianshan and its geological significance
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(Shandong Provincial Key Laboratory of Depositional Mineralization & Sedimentary Minerals,

Institute of Geological Science and Engineering, Shandong University of Science and Technology, Qingdao 266510, China)

Abstract: The mafic-ultramafic rocks of Dongdougou are located in the orogenic belt between the Tarim plate
and the Yili-central Tianshan plate, southwestern Tianshan. Harzburgite is the main type of peridotite, general-
ly metasomatized by hydrous melt or fluid. It includes different types of spinels, being red-brown, brown, dark
green, and light green in color. Cr,O3; and FeO decrease gradually whereas Al,O; and MgO increase with the
metasomatism. Studies indicate that red-brown and brown picotiles constitute the primary type, while green
magnesium spinels possess the second place. The compositions of the primary picotiles are variable with Cr¥ and
Mg* in the range of 0.41~0.87 and 0.21~0.61 respectively, which may indicate polyphase origin of melting.
Secondary spinels have different shapes, and their compositions vary tremendously, exhibiting two stages of
metasomatism or metamorphism. The primary picotiles have characteristics of peridotite in a subducting upper
plate mantle wedge zone, which implies the host rocks might have been the fragments of peridotite from a SSZ
volcanic arc environment.
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Fig. 1 Simplified geological map a after Gao et al. 1999 and sampling localities b of the study area
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Fig. 2 Spinels shape of peridotite in Dongdougou (a~—g are plainlight images; h is BES image; mineral abbreviations after Shen
Qihan, 2009)
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Table 1 Electron microprobe analyses of primary Cr-spinels of peridotite in Dongdegou

DU-17-1.1 DU-17-1.2 DU-17 ~ DU-01-1.7 D-02-1.1 D-02-1.2 D-01-1.1 D-01-4.7 D-01-4.8 D-01-4.10

SiO, 0.10 0.09 0.01 0.09 0.00 0.38 0.10 0.11 0.13 0.28
TiO, 0.10 0.11 0.01 0.05 0.03 0.01 0.06 0.10 0.06 0.02
ALO; 3.38 5.05 12.93 20.54 16.88 24.63 28.47 27.58 28.45 30.08
Cr,0;3 35.13 33.51 50.50 31.52 40.82 38.16 32.32 32.35 31.90 31.53
FeO 55.65 55.83 26.96 35.79 29.24 22.69 26.67 28.75 26.58 25.09
MnO 0.34 0.25 0.40 0.32 0.41 0.30 0.38 0.32 0.34 0.27
MgO 3.97 3.93 8.50 9.14 10.34 13.53 10.92 10.03 10.81 11.16
CaO 0.03 0.00 0.00 0.01 0.27 0.00 0.00 0.00 0.00 0.17
Na,O 0.01 0.01 0.02 0.04 0.00 0.00 0.00 0.00 0.03 0.09
K,O 0.00 0.00 0.01 0.03 0.00 0.00 0.04 0.01 0.00 0.00
NiO 0.42 0.37 0.09 0.32 0.09 0.04 0.05 0.11 0.09 0.12
Total 99.13 99.16 99.43 98.30 98.08 99.73 99.00 99.37 98.39 98.82
4 4 4 4 4 4 4 4 4 4
Si 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.01
Ti 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00
Al 0.14 0.21 0.50 0.78 0.64 0.88 1.03 1.00 1.03 1.08
Cr 0.98 0.93 1.32 0.80 1.04 0.91 0.78 0.79 0.78 0.76
Fe*" 0.86 0.85 0.18 0.40 0.31 0.18 0.19 0.20 0.19 0.16
Fe?* 0.78 0.79 0.57 0.56 0.48 0.39 0.49 0.54 0.50 0.48
Mn 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Mg 0.21 0.21 0.42 0.44 0.50 0.61 0.50 0.46 0.50 0.51
Ca 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01
Na 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sum 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00
Cr* 0.87 0.82 0.72 0.51 0.62 0.51 0.43 0.44 0.43 0.41
Mg” 0.21 0.21 0.42 0.44 0.51 0.61 0.50 0.46 0.50 0.51
Yre 0.43 0. 43 0.09 0.2 0.15 0.09 0.09 0.1 0.09 0.08

wy % Cr"=Cr Cr+Al Mg”=Mg Mg+F&" Yr=F¢" F&" +Cr+Al
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Table 2 Electron microprobe analyses of altered and secondary spinels of peridotites in Dongdegou
DU-17 DU-16 Du-04 DU-04 D-05 06 D-29
2 2 2 2 6 5
SiO, 0.07 0.19 0.08 0.04 0.05 0.10
TiO, 0.00 0.33 0.03 0.00 0.08 0.00
ALO; 40.41 0.25 47.68 60.67 55.43 66.85
Cr,05 24.97 19.96 14.42 4.63 8 0.37
FeO 19.18 70.10 20.53 13.71 17.66 10.81
MnO 0.15 0.58 0.12 0.17 0.18 0.14
MgO 15.88 1.80 15.99 20.49 17.91 22.22
CaO 0.00 0.06 0.04 0.00 0.01 0.04
Na,O 0.03 0.00 0.01 0.00 0.04 0.03
K,O 0.00 0.01 0.03 0.00 0.01 0.01
NiO 0.14 0.51 0.25 0.32 0.38 0.24
Total 100. 82 93.79 99.17 100.04 99.74 100. 81
4 4 4 4 4 4
Si 0.00 0.01 0.00 0.00 0.00 0.00
Ti 0.00 0.01 0.00 0.00 0.00 0.00
Al 1.33 0.01 1.55 1.83 1.73 1.94
Cr 0.55 0.60 0.31 0.09 0.17 0.01
Fe** 0.12 1.35 0.13 0.08 0.10 0.05
Fe? 0.33 0.89 0.34 0.22 0.29 0.18
Mn 0.00 0.02 0.00 0.00 0.00 0.00
Mg 0.66 0.10 0.66 0.78 0.71 0.82
Ca 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.00 0.00 0.00 0.00 0.00 0.00
Ka 0.00 0.00 0.00 0.00 0.00 0.00
Sum 3.00 3.00 3.00 3.00 3.00 3.00
Cr# 0.29 0.98 0.17 0.05 0.08 0.00
Mg* 0.66 0.10 0.66 0.78 0.71 0.82

wp (%)
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