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Abstract ; Based on the analyses of geochemical data like gas composition and carbon and hydrogen isotopes ,the study is
made on the geochemical characteristics, origin and source of natural gas in the Upper Triassic Xujiahe Formation in
Malubei area,northeastern Sichuan Basin. The results indicate that the natural gas in the Xujiahe Formation in Malubei
area is mainly composed of methane ,with the content ranging from 92.60% to 99. 04 % , averaging out at 97.59 % , and
its gas dry coefficient is generally higher than 0.990 0, with the average value of 0.992 2 indicating a higher degree of
thermal evolution. Compared with the Xujiahe natural gas in adjacent areas,the values of gas 8 C, in Malubei area are
bigger (ranging from —33.70%0 to —28.60%o, with an average of —30. 88%o) , but the values of 8" C, are smaller
(ranging from —30.88%o to —28.90%o,with an average of —33.11%0) ,and the carbon isotopes of methane and ethane
in the gas of the study area are mainly in reversed distribution; the carbon isotope of methane is relatively heavier while
the carbon isotope of ethane is lighter. The identification of gas origin and analysis of gas-source correlation indicate that

the natural gas in the Xujiahe Formation in Malubei area is the mixed thermogenic gas of coal-type gas and oil-type gas
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generated by kerogen Type III and 11, and mainly sourced from the coal-measure source rocks in the Upper Triassic Xujia-

he Formation and the marine source rocks in the Upper Permian Wujiaping Formation. And the carbon isotopic reversal of

methane and ethane for the Xujiahe gas just results from the mixing of the coal-type gas and oil-type gas. The accumula-

tion and high productivity of the natural gas in the Xujiahe Formation in Malubei area is closely related to hydrocarbon

generation by both marine and terrestrial source rocks and the connectivity of several quality marine and terrestrial source

rocks to the Xujiahe reservoir by means of deep and large faults, which have played a significant role in natural gas accu-

mulation and later adjustment in the Xujiahe Formation in Malubei area.

Key words : carbon isotope , geochemical characteristic, gas source ,natural gas, Xujiahe Formation, Upper Triassic , Malu-

bei area,northeastern Sichuan Basin
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Table 1 Chemical composition of natural gas in the Upper Triassic Xujiahe Formation in Malubei area and adjacent regions

‘ 5 i % o W
H5 JZ0r EREE/ % C,aH/% C/(C—Cs) C/(C +GCy)
C, C, Cy N, co,

M2 Tyt 98.88 0.50 0.01 0.22 0.32 99.39 0.51 0.994 9 193.9
M102 Tyt 97.10 0.52 0.05 1.93 0.07 97.68 0.60 0.994 0 170.4

M1 Tyat 98.90 0.59 0.04 0 0.15 99.53 0.63 0.993 7 157.0

M3 Tyt 99.04 0.38 0.04 0 0.54 99. 46 0.42 0.995 8 235.8
M101 Ty 97.50 1.24 0.14 0.45 0.19 98.91 1.42 0.985 8 70.7
M101 T« 98.40 0.76 0.06 0.38 0.29 99.22 0.83 0.991 7 120.0
M103 T;a? 98.27 0.75 0.07 0.48 0.30 99.13 0.87 0.991 3 119.8
MS1 T« 92.60 0.67 0.21 6.20 0.18 93.48 0.94 0.990 6 105.2
YB224 Tyt 94.13 2.62 0.35 1.09 1.64 97.22 3.18 0.968 2 31.7
YB22 Tyt 93.88 2.43 0.37 2.76 0.23 96.96 3.18 0.968 4 33.5
YB221 Ty 94. 40 2.02 0.25 1.09 2.10 96.75 2.43 0.97517 41.6
YL6 T« 97.71 1.16 0.11 0.31 0.64 99.00 1.30 0.987 0 76.9
YLI1 Ty 97.86 0.58 0.04 0.23 1.25 98.48 0.62 0.9937 157.8
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Table 2 Features of carbon and hydrogen isotopic compositions of natural gas in the Upper Triassic Xujiahe
Formation in Malubei area
X 3" C/ %o 3D/ %o
H5 = - - - -
G G, Gy G, -G G -G Dey, De,ng
M1 Tyat -30.40 -31.40 — -1.00 — — —
M2 Tya* -30.22 -32.20 -30.01 -1.98 2.19 — —
M2 T3x4 -31.00 -32.90 -37.10 -1.90 -4.20 -157 —
M3 Tyat -30.90 -28.90 -29.50 2.00 -0.60 -167 -132
M3 Ty« -31.40 -31.30 -31.60 0.10 -0.30 -164 -132
M101 T3x2 -31.70 -33.90 — -2.20 — -169 —
M101 Ty« -29.50 -34.70 — -5.20 — - 161 —
M103 Ty« -28.60 -34.70 — -6.10 — -155 —
M103 T3x2 -31.30 -35.43 — -4.13 — — —
MS1 T3x2 -33.70 -35.10 -34.00 -1.40 1.10 — —
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Fig. 2 Comparison of carbon isotopic compositions between methane and ethane in the Upper Triassic Xujiahe gas in Sichuan Basin
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Table 3 Calculation of the natural gas maturity in the

Upper Triassic Xujiahe Formation in Malubei area
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