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Geochemical Characteristics of Natural Gas from
Dushanzi Mud Volcano in Junggar Basin, Xinjiang
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Abstract: Dushanzi mud volcano is located on the axis of the Dushanzi anticline in northern Tianshan piedmont
depression, which lies in the southern margin of the Junggar Basin, northwestern China. This study aims to
identify the origin of the natural gases released by Dushanzi mud volcano by analyzing their geochemical
characteristics, and the result shows that the gases should be attributed to a thermogenic source with 6'°C; higher
than —50% and C;/(C,+C5) lower than 20, and that oil or heavier hydrocarbon anaerobic biodegradation occurs
along the seepage system of the mud volcano indicated by higher iC4/nC4 and C,/C; values. The high 513Cc02
values of two gas samples from two different vents suggest secondary methanogenesis with CO, reduction after oil
biodegradation, while isotopically enriched CO,; is absent in the third vent. The variability of the 513Cc02 value

might mean that the different vents of Dushanzi mud volcano might correspond to different circulation systems
and different reservoirs.
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Fig. 1 Geological map of Dushanzi region, south margin of the Junggar Basin(modified after Zheng et al., 2010)
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AA'-SN-trending cross section of Dushanzi mud volcano (modified after DAI et al., 2012)
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Fig. 2 Vents of Dushanzi mud volcano, Junggar Basin (locations shown in Table 1)
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Table 1 Coordinates, altitude and size of the sampling mud volcano vents

/m /m
DSZ-1 84°50.355’ 44°18.234' 949 1.2
DSZ-2 84°50.843’ 44°18.315' 942 115

DSZ-3 84°50.781" 44°18.312' 939 0.2
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Table 2 Geochemical parameters of natural gas from
Dushanzi mud volcano, Junggar Basin

DSZ-1 DSZ-2 DSZ-3
1%
C 90.10 90.99 66.73
C, 4.65 4.84 3.52
C; 0.03 0.19 0.61
CO, 3.22 0.60 2.62
iCy 0.0028 0.024 0.21
nC, 0.0009 0.0035 0.073
iCs 0.0085 0.0080 0.12
nCs 0.0025 0.0064 0.0094
Cs 0.051 0.037 0.069
N, 1.92 3.26 25.76
Ar 0.017 0.051 0.28
C\/(C1-Cs) 0.950 0.947 0.936
Ci/(C2+C3) 19.25 18.09 16.16
C,/Cs 155.00 25.47 5.77
iCy/nC, 3.11 6.86 2.88
No/Ar 112.94 63.92 92.00
3" Cy.pon/%0
6" ¢, -41.4 -41.6 -40.7
C, -26.6 -26.7 -26.6
6"C, -10.9 9.6 21.1
§"Cco, +13.7 -6.6 +11.9
3" Cepcy 14.8 14.9 14.1
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Fig. 3 Methane carbon isotope versus HC molecular dia-
gram for Dushanzi mud volcano (after Bernard et al., 1978)
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Fig. 4 The relationship of gas ratios to methane-ethane
carbon isotopic separations (modified after Pallasser, 2000)
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