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Fig.2  Field pictures and photomicrographs of the Jurassic to the Palaeogene sandstones around the western Bogeda Mountains

in Xinjiang
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Fig.3 Dickinson plots for the Jurassic to the Palacogene sandstones along the western Bogeda Mountains in Xinjiang(after Dickinson

etal. 1983 1979; Weltje 2006)

1
Table 1 Statistics of the detrital compositions from the Jurassic to the Palaeogene sandstones along the western Bogeda

Mountains in Xinjiang

Joo1 Jis 35 48 83 143 57 200 | 236 293 152 67 17 519
Jo03 Jis 23 68 91 261 22 283 130 152 37 77 16 504
J004 Jis 56 69 125 295 12 307 137 149 40 90 7 569
Joo7 I3k 33 71 104 174 22 196 | 208 230 23 178 7 508
J0oo8 Jiq 36 79 115 123 15 138 161 176 12 143 6 414
J009 Jib 43 84 127 261 17 278 154 171 32 109 13 559
Jo11 Ips 32 122 154 169 20 189 158 178 39 95 24 501
K001 K, 57 45 102 205 19 224 186 205 140 29 17 512
K004 K2 46 71 117 173 37 210 190 227 118 46 26 517
EO001 Eis 24 28 52 342 36 378 129 165 13 103 13 559
E005 Eis 44 64 108 177 22 199 138 160 81 42 15 445
= +
4 4.1
o 4
Eu o (La/Yb), 4.

1345 21 4243

. . 68 ~9.59 6.71
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La/Sc 2.90 | 2.89 1.91 2.7 0.3 0.1
Sc/Th 1.53 1.10 1.60 1 34 1.73 i
Cr/Th  |5.36| 3.88 | 4.70 | 3.3 | 222 | 1277 La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
Co/Th 1.59 1.32 1.68 0.9 33 214
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Table 3 REE correlation of the Mesozoic to Cenozoic sedimentary rocks around the western Bogeda Mountains in Xinjiang

and representative tectonic settings in the world( after Bhatia 1985)

211 32

(1999)

La Ce > REE La/Yb (La/Yb)N LREE/HREE SEu
8.0 19.0 58.0 4.2 2.8 3.8 1.04
27.0 59.0 146.0 11.0 7.5 7.7 0.79
37.0 78.0 186.0 12.5 8.5 9.1 0.60
39.0 85.0 210.0 15.9 10.8 8.5 0.56
25.0 49.7 126.6 10.0 6.7 6.6 0.70
10°
LaTh.Y.Zr.Ti.Co Ni o
14
Bhatia
La-Th La/Y-Sc/Cr Ti/Zrda/Sc La-Th-S¢ Th-Co— o
Zr/10  Th-ScZr/10
( 6) 14 .
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Table 4 Trace element and rare earth element analyses( 10*) of the Jurassic to the Palaeogene sedimentary rocks along the

western Bogeda Mountains in Xinjiang

j002 | jOO5 | jOO6 | jOO7 | jOO8 | jOO9 | jO10 | kOOI | k002 | kOO3 | k004 | kOO5 | €001 | €002 | 003 | €004 | €005 | €006

Ji2 Jia Jia Jsk J3q Jib s K, K, Ko | Ko | Kis Ep, EL | Ea Ep,

Li  |25.75|23.68 [40.78 [12.33 |13.39 | 9.45 |28.47|12.89 |26.36(42.06(12.76|56.67| 15.70 |30.20(35.61|22.59 |19.35]| 22.59

Be 1.5712.23 {1.76 | 0.70 | 1.14 | 0.71 | 1.87 | 0.84 | 0.83 | 1.65|0.84 |3.11 | 0.99 |1.46|1.29 | 1.30 |1.09 | 1.03

Sc [12.39]|16.36 [16.92| 4.31 | 3.73 | 4.95 |17.35| 4.48 | 8.69 |14.59| 6.36 |18.45| 8.62 |13.23|10.30|14.73 |13.23| 12.02

Ti 3843 | 3952 | 3449 | 1312 | 1365 | 2623 | 4353 | 1205 | 2580 | 3743 | 1209 | 4153 | 1690 | 4401 | 5091 | 4152 | 4175 | 5005

v 100.7 | 111.8 |144.9| 34.6 | 25.0 | 43.7 |105.7| 32.2 | 49.4 [ 97.6 | 38.4 |128.1| 32.7 |83.8 |114.9|123.0(98.1 | 121.0

Cr |37.54]44.11 |48.16(12.28 |22.94 | 30.30 |49.06 | 13.47 |39.28 |44.29 |14.73|78.18 | 18.71 |38.53|44.74|51.87 |22.65 | 35.30

Mn {290.4](0.1) |921.8| 0.9 |137.0|122.6 [409.1[471.1| 1.8 |425.9|(0.5)|478.4| (0.3) | 7.1 (211.2|364.4 |506.3 | 509.8

Co |14.18[12.88 |13.13|4.56 | 5.22 | 5.80 |19.27| 5.39 | 8.30 [14.75|5.40 |33.64| 14.23 |16.54| 8.37 [ 13.47 |10.01 | 12.94

Ni |24.08]32.60 |40.08 | 9.07 [15.51 | 9.10 |41.49]10.15 |16.99 |31.60|13.40|47.59| 25.86 [35.37|18.20|16.30 |23.92|27.15

Cu |39.35(119.49(44.39| 5.42 | 6.59 | 9.34 |37.40]14.02 |17.53 |36.26(15.80(42.33| 8.59 [29.04|33.75|25.68 |26.14 | 24.26

Zn 84.3 | 60.1 [122.7|39.2 | 25.9 | 41.6 |101.8| 32.8 | 54.7 |109.4|29.4 | 84.7 | 45.7 |105.3|88.7 | 52.4 |70.5 | 58.3

Ga [14.11]17.20 (20.03|9.37 | 9.89 | 8.98 |17.24| 9.71 |11.17|15.74|8.51 |15.64| 8.68 |15.13|16.23|10.26|13.36| 12.05

Ge [0.72]1.40 | 1.05 | 0.64 | 0.65 | 0.68 | 1.01 | 0.65 |0.75|1.06 0.53|1.43 | 0.52 [0.89 |1.09 | 1.13 {0.86 | 0.95

As 7.65 | 4.58 | 7.06 | 1.89 | 6.09 | 3.47 | 2.81 [2.73 {9.79 |6.74 |3.41 |6.09 | 9.70 |7.28 |7.66 | 7.82 |9.45 | 14.47

Rb |48.65|83.75 |108.88|26.05 | 65.57 | 51.73 |84.55|68.34 [62.35|68.39(59.21(78.52| 64.52 |60.60 |64.68|48.24 |54.56| 52.61

Sr [132.6{190.0 |100.3 {193.8 | 159.5 | 131.3 |106.7 | 150.8 |467.0 |214.6|335.5(195.7| 137.6 | 84.8 | 48.9 [123.4 |176.8| 199.1

Y 16.41]29.76 (28.38 [17.78 | 11.29 | 11.52 |27.57|14.39 |20.91(27.72|12.43|25.16| 18.76 {25.56|24.10|21.79 |25.86 | 26.17

Zr 1190.5|190.6 [198.2| 89.4 | 94.2 | 145.1 |195.2| 87.5 |202.4|179.0| 81.0 (214.2| 93.2 |243.0|194.6|191.8 |165.0| 190.3

Nb [10.71|12.24 [10.13| 4.98 | 5.52 | 6.50 [12.90| 4.81 | 8.12 |11.10|5.52 (14.01| 5.26 |11.67|12.14| 7.56 |8.05 | 7.24

Mo 1.67 | 1.69 | 0.35 | 1.00 | 3.98 | 0.62 | 0.36 | 0.61 | 0.79 |80.70|0.52 |0.26 | 1.14 |1.02|0.73 | 0.59 |0.86 | 1.14

Cd ]10.09|0.10 [ 0.12 | 0.06 | 0.03 | 0.03 |0.15| 0.03 | 0.08 {0.16 |0.15]0.09 | 0.05 |0.16 |0.09 | 0.09 {0.09 | 0.10

In 0.10 | 0.13 | 0.18 | 0.05 | 0.04 | 0.06 | 0.13 | 0.04 | 0.07 | 0.12 {0.04 |0.12 | 0.06 |0.12 |0.13 | 0.07 {0.10 | 0.08

Sn 1.3812.16 | 2.99 | 0.98 | 1.04 | 1.04 |2.34 | 0.98 | 1.45 [2.32 |1.06 |3.95| 1.14 |2.28 |2.41 | 1.78 | 1.56 | 2.00

Sh - [(0.03)| 0.04 | 0.25 |(0.03)|(0.01)|(0.08) | 0.07 [(0.09)| 0.03 | 0.03 |(0.02)| 0.26 | 0.06 | 0.11 | 0.03 | 0.08 |(0.05)| 0.42

Cs 3.11 | 5.82 |10.65]1.98 | 3.29 | 1.14 |5.78 | 2.83 | 2.87 | 8.25 | 2.82 |14.41| 2.38 |5.42 |8.44 | 3.67 |3.27 | 3.19

Ba |432.4|362.4 [359.4|354.9|655.9 |400.0 [443.4|583.1 |610.0(582.3(342.2|334.4| 352.2 |972.3(263.9]209.9 |280.2| 247.8

La |22.93|34.75|35.36|18.88|14.77 | 20.12 |32.35|16.85 |30.35|35.78|19.86(29.81| 17.02 |26.99|31.32|18.09 (24.51| 19.60

Ce |38.29|54.28 |55.95|38.32/29.51 |34.70 |61.62|32.39 |57.44 69.61 |38.19(58.45| 32.95 [46.31|59.07[43.39 |80.39| 63.54

Pr 5.81 | 8.98 | 9.37 | 5.45 | 3.73 | 5.12 |9.02 | 4.58 | 7.64 | 9.33 |4.83 |6.72 | 4.47 |7.32|8.46 | 4.70 |7.10 | 5.41

Nd [19.80(29.30 (29.73|17.67|12.36 | 15.34 |31.38|15.41 [24.62|29.47|15.86(31.31| 15.34 |24.48|26.07|21.56 |24.75]| 23.88

Sm [4.18 | 6.25 | 6.03 |3.75 | 2.63 | 2.83 |6.92 | 3.37 [5.02 |5.90 |3.30 |6.64 | 3.40 |5.34 |5.13|4.75 |5.69 | 5.54
Eu 1.07 | 1.30 | 1.20 [ 0.82 | 0.65 | 0.62 | 1.62 | 0.82 [1.07 | 1.20 [0.76 |1.33 | 0.87 |1.22 |1.04 | 1.18 | 1.42 | 1.65
Th 10.72 1 1.09 | 1.03 | 0.66 | 0.45 | 0.43 | 1.27 | 0.63 | 0.83 | 0.98 | 0.58 | 0.95 | 0.67 |1.05|0.86 | 0.84 |1.11 | 0.97
Gd |4.10 | 5.98 | 5.77 | 3.73 | 2.58 | 2.53 |7.28 | 3.62 | 4.85 |5.61 |3.32 |5.52| 3.74 |5.84 [4.91| 5.0l |6.18 | 5.70
Dy |3.42]5.48 |5.43 |3.41 | 2.24 | 2.29 |5.99]2.99 | 4.13 |5.09|2.65|4.71 | 3.36 |5.28 |4.78 | 4.78 |5.45 | 5.10
Ho [0.73 | 1.18 | 1.20 {0.73 | 0.49 | 0.50 | 1.25 | 0.62 | 0.86 |1.11 |0.54 | 0.94| 0.73 |1.13 |1.05|0.96 [1.15]| 1.01
Er [2.13|3.47 |3.61 |2.15| 1.48 | 1.51 [3.57 | 1.80 | 2.46 | 3.27 | 1.50 | 2.51 | 2.10 |3.31 |3.19 | 2.54 |3.31 | 2.65
Tm |0.38|0.62 |0.66|0.39 | 0.26 | 0.28 | 0.61 | 0.31 | 0.43 | 0.60 {0.25|0.43 | 0.36 | 0.59|0.59 | 0.42 |0.57 | 0.43
Yb [2.08 | 3.35 [3.62 |2.13 | 1.46 | 1.53 [3.34 | 1.73 | 2.34 |3.23 | 1.40 |2.85| 1.99 |3.25[3.21 | 2.86 |3.14 | 2.82
Lu |0.35]0.58 | 0.62 |0.35|0.24 | 0.26 | 0.55 | 0.28 | 0.39 | 0.54 [0.22 | 0.44 | 0.32 | 0.53 |0.54 | 0.39 [ 0.49 | 0.48
Hf |4.86 | 5.10 | 6.08 | 2.75 | 2.57 | 4.27 |5.21 | 2.45 | 5.41 |5.41 |2.26 [4.90 | 2.56 |6.43 |6.09 | 4.46 |4.42 | 5.01
Ta |0.53 | 0.84 | 0.71 [0.34 | 0.32 | 0.54 |0.71 | 0.32 [0.53 |0.79 |0.36 {0.91 | 0.34 |0.71 |0.94 | 0.57 | 0.48 | 0.52
W 2.77 | 2.58 | 1.40 | 4.22 | 7.23 | 6.60 |3.30 | 4.86 | 6.24 | 2.37 | 3.31 |2.67 | 4.84 |2.23 |2.88 | 1.54 |1.50 | 8.46
Tl 0.24 | 0.38 | 0.63 | 0.31 | 0.41 | 0.32 |0.50 | 0.38 | 0.31 |0.50 0.30|0.61 | 0.30 [0.40 | 0.58 | 0.33 | 0.40 | 0.30
Pb  |12.76|23.81 |40.38 |11.63 |15.83 [ 11.00 |19.34|15.24 |15.53 |21.28(12.38(21.93| 11.61 [17.97|21.50(10.06 [17.68 | 13.69
Bi 0.14 | 0.28 | 0.73 | 0.10 | 0.11 | 0.06 |{0.23 | 0.11 | 0.18 | 0.32 |0.11 | 0.55 | 0.06 [0.230.39 | 0.23 |0.20 | 0.22

Th |5.07 | 8.98 [9.94 |5.16 | 4.51 | 3.96 |9.35| 5.47 | 7.52 |11.41]7.14 |13.58| 5.25 |8.53 |8.84 | 6.82 |8.18 | 7.43
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Provenance and tectonic setting of the Mesozoic to Cenozoic sedimentary
rocks around the western Bogeda Mountains Xinjiang

ZHAO Heng'® LI Yandie’® GUAN Bao-wen' > GUO Jian-ming' ZHENG You-wei' > XU Shi-
yang' > ZHENG JianHing'

(1. Gansu Key Laboratory of Oil and Gas Resources/Key Laboratory of Oil and Gas Resources under the Chinese
Academy of Sciences Lanzhou 730000 Gansu China; 2. Xishuangbanna Tropical Botanical Garden under the
Chinese Academy of Sciences Mengla 666303 Yunnan China; 3. University of the Chinese Academy of Sciences
Beijing 100049  China)

Abstract:The integration of petrological trace element and rare earth element analysis for the Jurassic to the
Palaeogene sedimentary rocks around the western Bogeda Mountains Xinjiang shows that the source rocks of the
sedimentary rocks should be derived from the upper crust and consist dominantly of felsic rocks with the mixtures
of andesitic and basic rocks. The tectonic settings of the provenance should be represented by the magmatic arcs
and recycled orogens. The results of research in this study may provide essential provements for the study of
tectonic evolution and attributes of the provenance of the Jurassic to the Palaeogene sedimentary rocks around the
western Bogeda Mountains and thus are of great significance to the oil and gas exploration in the Junggar Basin
Xinjiang.

Key words:western Bogeda Mountains; tectonic setting; provenance type; detrital composition; trace element and

rare earth element analysis



