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Geochemical characteristics and origin of natural gas in the Xujiahe Formation in
Yuanba-Tongnanba area of Sichuan Basin
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Abstract ; In order to investigate the origin and figure out the source of natural gas in the Upper Triassic Xujiahe Forma-
tion in Yuanba-Tongnanba area of Sichuan Basin,the composition and stable carbon and hydrogen isotopes were used to
analyze the geochemical characteristics of the natural gas. The study indicates that the natural gas in the Xujiahe Forma-
tion in the Yuanba-Tongnanba area is mainly composed of methane. It appears to be dry gas with a dryness coefficient
generally higher than 0. 97. The 3" C, and 8" C, values are in the range of —34.5%0 ~ —29.3%0 and —35.4%o ~
—21. 5%o ,respectively. The 813CCO2 values are generally higher than - 8%o, and the 8Dy, values are in the range of
—181%0 ~ — 144%o without significant correlation with §" C, values. The identification of gas origin and gas-source corre-
lation indicate that the natural gas in the Xujiahe Formation is mainly coal-derived gas and sourced from the coal-measure
source rocks in the Xujiahe Formation. The gas in the 1* and 2" Members of the Xujiahe Formation in the Yuanba area
and the Xujiahe Formation in the Tongnanba area contain a certain amount of secondary oil-cracking gas, which are main-
ly the product of the low-degree cracking of oil generated by the Wujiaping Fomation source rocks. Some gas samples from
the Xujiahe Formation in the Yuanba-Tongnanba area display partial reversal of alkane carbon isotopic series, and the
partial reversal of the gas from the 3" and 4" Members in the Xujiahe Formation in the Yuanba area is resulted from the
fact that they were generated by the Xujiahe Formation source rocks in the high-mature stage, while that from the 1* and
2" Members in the Xujiahe Formation in the Yuanba area and from the Xujiahe Formation in the Tongnanba area are

attributed to the mixing of a small amount of oil cracking gas and a large amount of high-mature coal-type dry gas.
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Fig. 1

Structure units and well locations in Yuanba-Tongnanba area
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Table 1 Compositions and carbon and hydrogen isotopic compositions of natural gas from the Xujiahe

Formation in Yuanba-Tongnanba area

=l . HorE/ % 83 C/ %o D¢y, /
W g B WEE/m : o cis
Hi X CH, C,Hy C;Hg iC,H,nC,H,, N, CO, BN C,  C G co, %o

Jekt 10 Tya* 4069 ~4077 98.05 0.93 0.09 0.01 0.01 0.20 0.67 0.999 -32.0-25.7-27.3 -7.5 -162

Ikt 10 Tyo®  4305~4327 96.93 0.31 0.03 0 0 2.64 0.08 0.995 -29.3-25.0-23.6 -1.5 -162
o JEHE 8 Tya?  4065~4088 21.59 0.21 0.02 0 0 62.83 15.33 0.999 -30.4-33.5-33.5 -5.6 —160
JeIN

Jehi 9 Tya®  4455-4479 89.71 0.72 0.06 0.01 0.01 1.29 813 0.999 -30.0-33.0-33.6 -0.5 -155

Ikt 10 Tya?  4533~4546 96.16 1.10 0.10 0.01 0.01 2.56 0.05 0.990 -31.5-32.3-32.7 —11.1 -157

TEH 1 T,2° 96.60 2.39 0.35 0.04 0.04 0.58 0 0.997 -31.9-28.5

AT 104 Tya* 3628~3658 95.73 0.52 0.09 0 0 274 0.45 0.989 -30.5-32.2-29.5 -3.4
N =01 Tya' 3653~3726 96.03 0.62 0.06 0 0 3.07 0.12 0.991 -30.6-31.3 -157

9101 Tyx' 3229~3246 98.51 0.79 0.07 O 0.01 0.28 0.28 0.987 -31.5-33.9

101 Tyx' 3229~3246 98.46 0.81 0.07 0 0.0l 0.24 0.36 0.972 -31.1-34.6-33.0 -9.3 -166
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Fig. 6 Geochemical characteristics of ethane and propane in the Xujiahe Formation in Yuanba-Tongnanba area

(Fig. 6b based on reference[ 30 ] ,filled and empty symbols represent gases from the Yuanba and Tongnanba area,

respectively, partial data from references[ 11,13,18 —=19])
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