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Schematic geological map of the Daftar area and stratigraphic section across the Shenxianwan Formation
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Fig.2 Sedimentary rhythms and columns of the Shenxianwan Formation
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Table 1 Major element contents ( % ) in the Permian greywackes in the Shenxianwan Formation

B | R Si0, TiO, AL 0, Fe, 0, FeO MnO MgO Ca0 Na, 0 K,0 P,0;
1 1—1 72.01 0.56 13.32 2.58 2.78 0.01 1.59 0.46 4.44 2.06 0.17
2 2—1 69.5 0.57 14.79 1.63 3.8 0.05 1.88 1.12 3.99 2.51 0.16
3 6—1 69. 06 0.64 14. 68 1.72 4.91 0.06 1.87 1.92 2.02 2.99 0.14
4 8§—2 66.3 0.33 13.27 1.42 3.1 0.11 2.71 6.78 3.56 2.24 0.18
5 9—1 66.17 0.7 14.21 2.32 3.61 0.08 3.15 3.76 2.86 3 0.13
6 15—1 71.68 0.62 13.75 1.03 3.93 0.04 2.78 0.7 3.01 2.27 0.19
7 18—1 74.95 0.72 12.41 1.17 3.16 0.05 1.4 0.93 2.75 2.23 0.21
8 19—1 75.12 0.67 12.48 0.49 4.15 0.06 1.81 0.46 2.7 1.91 0.16
9 20—1 73.57 0.67 12.47 1.78 3.94 0.06 1.76 0.42 2.95 2.23 0.15
10 21—1 74.4 0.67 12.28 1.35 3.98 0.06 1.77 0.7 2.7 1.92 0.16
11 24—1 71.86 0.73 13.22 1.22 3.96 0.09 1.18 2.63 2.79 2.15 0.18
SEX{E 71.33 0.62 13.35 1.52 3.76 0.06 1.99 1.81 3.07 2.32 0.17
KK 58.83 1.06 17.11 1.95 5.52 0.15 3.65 5.83 4.1 1.6 0.26
NG ET 70.69 0.64 14.04 1.43 3.05 0.1 1.97 2.68 3.12 1.89 0.16
15 sl Kb 2 73.86 0.46 12.89 1.3 1.58 0.1 1.23 2.48 2.77 2.9 0.09
W sh KBt h % 81.95 0.49 8.41 1.32 1.76 0.05 1.39 1.89 1.07 1.71 0.12
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Fig.4  Chondrite-normalized REE distribution patterns (a) and upper crust-normalized REE distribution patterns for the Permian

greywackes in the Shenxianwan Formation
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Table 2 REE and trace element contents ( x10°) in the Permian greywackes in the Shenxianwan Formation
e 1—1 2—1 6—1 8§—2 9—1 15—1 18—1 19—1 20—1 21—1 24—1
Cu 13.6 24.8 15.5 38.5 11.4 23.9 7.6 19.6 23.9 27.6 37
Pb 1.1 2.2 3.2 5.3 5.1 5.3 5.8 8.4 5.6 11.1 19.1
Zn 6.6 9.5 59 37.3 53.4 53.2 49 59.1 30.1 61.5 65.8
Co 11 12.4 13.4 11.8 10.1 11.1 10.3 8.18 11.9 13.4 12.2
Ni 30.5 39.5 40.9 32.6 26.6 33.3 23.9 23.5 27.4 27.8 29.6
Cr 67.4 88.4 104 68.5 71.6 73 70.2 66.7 74.6 86.1 67.1
A% 93.3 104 83.1 97.5 105 111 90.8 86.5 90.4 89.4 84.6
Sc 10 10.9 10.6 12.2 12.2 12.8 10.8 11 12.3 10.3 10.6
Ga 17.7 18.7 20.2 15.5 19 16.9 16.6 16.9 16.7 17.2 17.4
Sr 76 101 109 256 202 92.6 191 139 135 130 204
Ba 218 330 726 492 543 565 567 692 553 557 562
P 783 726 559 708 632 734 676 657 674 661 737
Ti 3701 3894 3495 3358 3706 4228 3913 3554 4129 3711 3751
Rb 66.3 84.9 86.6 50.4 102 68.4 71.8 65.3 65.6 65.9 82.3
Nb 20.1 12.9 47.9 30.6 48.9 10.8 65.1 12 15.4 14 16.2
Ta 0.8 0.8 1.4 0.83 1.6 0.73 2.91 0.81 0.78 0.86 0.94
Zr 41.8 38.8 29.9 50.4 130 147 44.1 113 50.8 50.7 20.1
Hf 0.34 0.31 0.26 0.4 0.87 1.06 0.34 0.75 0.44 0.33 0.17
U 1.45 1.68 1.48 1.15 1.25 1.32 1.27 1.44 1.6 1.69 2.07
Th 12.8 13.9 27 9.78 19.8 12.8 9.68 14.5 15.2 13.2 23.2
\ 0.84 0.81 1.93 1.46 1.76 1.08 1.61 0.95 2.51 2.69 1.19
Mo 0.82 0.7 0.84 1.4 0.54 1.16 1.58 1.08 1.02 1.76 1.06
Sn 2.11 2.15 3.16 2.11 3.72 2.04 2.72 2.13 2.26 1.88 2.54
Y 15.2 17.9 22 18.3 20.4 16.5 12.6 18.9 20 18.9 21.9
Nd 25.5 25.6 36.4 26 39.3 30 26.2 27.4 27.6 24.7 30.2
Ag 0.11 0.086 0.067 0.072 0.12 0.093 0.06 0.075 0.061 0.077 0.12
Sh 0.24 0.38 0.59 1.06 0.65 0.55 0.46 0.37 0.62 0.38 0.62
Bi 0.047 0.082 0.18 0.09 0.076 0.047 0.067 0.045 0.18 0.1 0.21
Hg 15.7 15.8 10.3 4.8 7.2 11.5 17.2 11.5 10.2 8.7 8.6
Au 1.32 1.79 1.07 4.86 0.59 1.06 1.9 0.9 2.09 0.48 1.29
Y 15.2 17.9 22 18.3 20.4 16.5 12.6 18.9 20 18.9 21.9
La 26.7 26.8 46.4 27.9 42.5 30.6 29.3 33.9 33.8 29.6 36.1
Ce 55.6 55.3 93.3 56.4 88.9 64.1 61 67.4 69.1 62.2 72.8
Pr 6.51 6.58 10.2 6.58 10.4 7.65 6.94 7.55 7.56 6.7 8.26
Nd 25.5 25.6 36.4 26 39.3 30 26.2 27.4 27.6 24.7 30.2
Sm 4.91 5.25 6.82 5.53 7.79 5.79 4.99 5.27 5.43 4.66 5.69
Eu 0.94 1.11 1.31 1.15 1.52 1.16 0.94 1.2 1.18 1.06 1.22
Gd 4.33 4.66 6.22 4.88 6.76 4.94 4.28 4.71 5.14 4.42 5.34
Th 0.55 0.66 0.82 0.67 0.86 0.65 0.52 0.68 0.7 0.61 0.72
Dy 3.12 3.67 4.54 3.75 4.61 3.4 2.72 3.92 4.05 3.6 4.26
Ho 0.59 0.7 0.84 0.68 0.81 0.64 0.49 0.7 0.74 0.65 0.74
Er 1.68 2.02 2.47 1.96 2.26 1.8 1.44 1.98 2.02 1.88 2.18
Tm 0.22 0.26 0.31 0.24 0.27 0.23 0.17 0.27 0.27 0.24 0.3
Yb 1.22 1.44 1.93 1.36 1.64 1.36 1.01 1.52 1.61 1.44 1.8
Lu 0.17 0.19 0.25 0.18 0.21 0.18 0.13 0.19 0.2 0.17 0.23
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Fig.5 Major element characteristics and provenance discrimination

of the Permian greywackes in the Shenxianwan Formation
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Table 3 Elemental ratios of the Permian greywackes in the

Shenxianwan Formation

TERIE | DREFOREE | RSB IS | ASCCPAME)
Th/Cr 0.13~2.7 0.018 ~0.046 0.21
Th/Se 0.84 ~20.5 0.05 ~0.22 1.4

8Eu 0.4~0.94 0.71 ~0.95 0.65
La/Sc 2.5~16.3 0.43 ~0.86 2.95
La/Co 1.8~13.8 0.14 ~0.38 2.94
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Fig.6  Discrimination plot for the Permian greywackes in the

Shenxianwan Formation
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Fig.7 Major element composition plots of the Permian greywackes in the Shenxianwan Formation for tectonic setting discrimination
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Table 4 Comparison of REE characteristic parameters of the Permian greywackes in the Shenxianwan Formation and those

in various tectonic settings
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Shenxianwan Formation for tectonic setting discrimination
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Tectonic setting of the greywackes from the Permian Shenxianwan
Formation in the Daftar area, Taxkorgan, Xinjiang

ZENG Zhong-cheng', LIN Lu-jun®, ZHU Hai-ping', BIAN Xiao-wei', KONG Wen-nian', GAO
Yun-peng'

(1. Shaanxi Center of Geological Survey, Xi’ an 710068, Shaanxi, China; 2. Faculty of Earth Sciences and
Resources, Chang’ an University, Xi’ an 710054 , Shaanxi, China)

Abstract: The Permian Shenxianwan Formation as the abyssal flysch deposits in the Daftar area, Taxkorgan,
Xinjiang is located in the southern part of the Ta’axi tectonic mélange zone. The clastic sedimentary rocks primarily
consist of greywacke. The source rocks are poorly transported and sorted, and thus have low maturity. The REE
distribution patterns for the greywackes display the LREE enrichment and markedly negative Eu anomalies,
indicating the close similarity to those of typical post-Archean shales and the upper continental crust. The trace
element contents in the greywackes also approach those in the upper continental crust, suggesting that the
greywackes are derived from the upper continental crust. The presence of abundant felsic rocks and minor amount of
sedimentary rocks shows that the parent rocks of the greywackes were formed in the deep-sea anaerobic
environments. The tectonic settings of the provenances of the greywackes are dominantly composed of the
continental island arcs, with subordinately the active continental margins. The Lower to Middle Permian
Shenxianwan Formation is interpreted as the rift basin deposits.

Key words: Daftar area; Shenxianwan Formation; greywacke; geochemistry; tectonic setting



