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Fig. 1 Geological map of the Gemucuo Lake area Qiangtang Basin
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Fig.2 The geomorphological features of the mud volcanoes in the Gemucuo Lake area Qiangtang Basin
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Fig.3 Distribution of the mud volcanoes in the Gemucuo Lake area Qiangtang Basin
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Table 1 Determinations of the acidolysis hydrocarbons and altered carbonate rocks from the mud volcanoes in the Gemucuo

Lake area Qiangtang Basin

(wl/kg) (%)

AC
1 YN12 82.38 19.38 10.79 0.65 0.84 0.42 0.19 1.18
2 YN34 131.6 32.99 25.82 1.12 1.4 0.71 0.34 0.63
3 YN44 126.5 42.23 34.43 1.21 1.51 0.86 0.44 1.07
4 YN8 84.62 15.57 10.43 0.61 0.76 0.39 0.17 0.77
5 YN8-2 7.76 1.95 1.25 0.05 0.06 0.03 0.02 0.65
6 YNI54 39.66 6.08 2.7 0.35 0.43 0.21 0.11 0.63
7 YN15-2 11.35 1.31 0.48 0.05 0.06 0.03 0.01 0.39
8 YN294 21. 14 3.39 1.35 0.17 0.21 0.1 0.06 0.56
9 YN304 107.2 18.42 7.35 0.8 1.01 0.51 0.26 0.5
10 YN444 3.06 0.39 0.16 0.02 0.03 / / 0.31
11 YN44-2 1.2 0.13 0.06 / / / / 0.3
12 YN524 3.27 0.41 0.17 0.02 0.03 / / 0. 44
13 YN664 6.86 0.89 0.36 0.04 0.05 0.02 0.01 0.31
14 YN66-2 2.17 0.28 0.12 0.01 0.02 / / 0.16
15 YN84 28.96 4.26 1.61 0.28 0.36 0.19 0.09 0.85
16 YN89- 32.96 5.08 2.09 0.21 0.27 0.14 0.06 0.37
17 YN944 21.39 3.67 1.27 0.11 0.14 0.07 0.03 0.38
18 YNO2 61.07 11.5 4.24 0.48 0.61 0.3 0.15 1.23
19 YNO-5 56.98 7.62 2.91 0.4 0.5 0.23 0.11 0.94
20 YN1164 6 0.82 0.33 0.03 0.04 0.02 0.01 0.61
21 YN1184 492 94.81 33.76 4.9 9.02 3.59 1.94 3
22 YN814 56.2 9.79 3.85 0.39 0.49 0.24 0.12 0. 66
23 YN813 58.74 8.34 3.36 0.36 0.45 0.22 0.11 0.55
24 YN814 45.99 7.27 2.67 0.28 0.36 0.21 0.1 0.6
25 YN81-9 42.92 6.83 3.01 0.26 0.33 0.17 0.07 0. 64
26 YN8141 49. 64 8.41 3.52 0.33 0.41 0.2 0.08 0.63
27 YN8143 52.1 9.01 3.66 0.38 0.48 0.23 0.1 0.6
28 YN8145 29.74 5.11 2.02 0.27 0.33 0.17 0.08 0.53
29 YN8147 17. 44 2.83 1.21 0.08 0.1 0.05 0.03 0.67
30 YN8148 55.86 10.93 4.3 0.43 0.53 0.28 0.13 0.62
31 YN81-20 11.51 1.63 0.68 0.05 0.07 0.04 0.02 0.36
32 Y04 33.06 8.23 3.92 0.35 0. 44 0.2 0.08 1.06
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2
Table 2 Geochemical signatures for the mud volcanoes in the Gemucuo Lake area Qiangtang Basin
31 131.6 1.2 41.59 30.74 791.15 2527
31 42.23 0.13 8.22 0.65 130.52 132.10
31 34.43 0.06 4.52 0.91 57.36 49.54
31 1.21 0 0.33 0.22 14.94 4.39
(ul/kg)

31 1.51 0 0.41 0.35 18.98 16.69
31 0.86 0 0.23 0.24 11.51 10.42
31 0.44 0 0.11 0.13 6.46 5.87

(%) 31 1.18 | 0.16 | 0.62 0.28 0.79

0.991( 3) 0. 686 0.875

3
Table 3 Correlation matrix of the geochemical signatures for the mud volcanoes in the Gemucuo Lake area Qiangtang Basin
1
0.979 1
0.807 0.905
0.996 0.978 0.799 1
0.984 0.951 0.738 0.994 1
0.991 0.972 0.788 0.998 0.995 1
0.988 0.966 0.774 0.997 0.998 0.998 1
0.89%4 0.875 0.686 0.903 0.900 0.900 0.899 1
3.3.2  F3 N
9. 136%
o 4
4 4
Table 4 Factor matrix of the geochemical signatures for the
100% 3 99.81% ¥4 mud volcanoes in the Gemucuo Lake area Qiangtang Basin
° A ¥l F2 3 F4
° 1.653 1.27858 0. 86046 . 18046
(F1) ° ’ ©0.874 | 0.99589 | 0.42052 | 1.79031
A 0.813 0.87089 -4.06509 | -.60832
° -0.38691 0.67159 0.72536 0.12347
- Fl -0.39053 ©0.66579 0.73933 0.05988
45. 0 0 0 0
709 % 0.37219 | ©.69626 | 0.70343 | 0.17382
1.18288 4.11171 -.54298 0.35564
F2 N 4. 45.709 90. 845 99.981 100. 000

136%
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Fig.4  Cluster phenogram of the geochemical signatures for the

mud volcanoes in the Gemucuo Lake area Qiangtang Basin
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Sedimentary and geochemical characteristics of the mud volcanoes in the
Gemucuo Lake area Qiangtang Basin northern Xizang

FENG Xingdei' FU Xiu-gen' TAN Fu-wen' CHEN Wen-bin' YAN Ze*®

(1. Chengdu Center China Geological Survey Chengdu 610081 Sichuan China; 2. No. 280 Research Institute
China National Nuclear Corporation Guanghan 618300 Sichuan China, 3. Chengdu University of Technology
Chengdu 610059 Sichuan China)

Abstract: Sedimentary and geochemical approaches are made for the mud volcanoes in the Gemucuo Lake area
Qiangtang Basin northern Xizang. The mud volcanic deposits herein consist mostly of the Quaternary weathering
sediments and the rock fragments from the underlying strata. The analytical results of the soil samples obtained by
using the acidolytical hydrocarbons method and altered carbonate method ( A C) show a complete sequence from C,
toC; 1. e. C,>C, >C; >C, >C,. There is a significant positive correlation in geochemical signatures for the
acidolysis hydrocarbons and altered carbonates. The hydrocarbon gas types in the near-surface area of the Gemucuo
Lake area are represented by the crude oil-associated gas and condensate oil-associated gas characteristic of
depyrolysis.

Key words: Qiangtang Basin; Gemucuo; mud volcano; acidolysis hydrocarbon; geochemical signature



