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Geochemical characteristics of bitumen and tracing of gas source in the
Middle Triassic Leikoupo Formation, Western Sichuan Depression
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Abstract: The Middle Triassic Leikoupo Formation (T,/) is one of the exploration targets for natural gas in western
Sichuan Basin. However, the development and geochemical characteristics of bitumen in the formation is barely studied
and understood. Analyses are therefore carried out on the content, reflectance, carbon isotopes, and biomarkers of
bitumen samples from the formation to determine the genesis and source, and a gas source tracing is also performed
based on geochemical characteristics of the bitumen, thus shedding some light on finding new ways of gas-source
correlation in the area. The results indicate that the bitumen distributes sporadically along sutures and fissures, with
3"C values ranging from —28. 6 %o to —24.6 %o. The bitumen from core samples is of typical thermogenic origin as
suggested by an average equivalent vitrinite reflectance of 3. 14 %. The bitumen from outcrops has low equivalent
vitrinite reflectance values, suggesting diversified origins: samples from the Huangliangiao outcrop, Xiangshui Town,
and the Ma’ antang outcrop, Shiyuan Town, are the result of biodegradation, whereas those from the Xiejunmen

outcrop, Tianchi Town, are derived from de-asphalting of crude oil. It also indicates a close affinity between the
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bitumen and carbonate rocks in the Leikoupo Formation. However, the oil cracking intensity in the formation of the area
and the total gas amount generated through cracking in the whole trap calculated according to bitumen contents do not
match the scale of current large gas pools. It is suggested that the pools are sourced from direct charging of gas from

cracking of oil in a high maturity stage rather than the in-situ cracking of paleo-oil, and that most of the gas is from the

underlying Upper Permian source rocks, rather than from the carbonates in the Leikoupo Formation. These

understandings may help revealing the accumulation mechanisms and specifying exploration direction in the Leikoupo

Formation of western Sichuan Basin.
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koupo Formation, Western Sichuan Depression
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Fig. 1 Tectonic units of the Western Sichuan Depression (a) and stratigraphic column of the 4" member of Leikoupo Formation (h)™®
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Table 1 Elemental and carbon isotopic compositions of
solid bitumen in the 4™ member of Leikoupo Formation,

Western Sichuan Depression
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Table 2 Solid bitumen content of the Leikoupo Formation,

Western Sichuan Depression
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Table 3 Bitumen reflectance (R,) and calculated equivalent vitrinite reflectance (R,,,) of the 4" member of
Leikoupo Formation, Western Sichuan Depression
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Fig. 3 Comparison of carbon isotopic compositions between

bitumen and kerogen of potential source rocks from the

Leikoupo Formation, Western Sichuan Depression
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