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Abstract: The natural gases from the Changxing Formation (P;ch) in the Yuanba gas field are mainly derived from oil cracking,
but the volume of oil-cracking-gas has not been evaluated quantitatively and the source of the paleo-oil has not been studied sys-
tematically. Solid bitumen, commonly developed in the P,ch reservoirs, is a direct product of oil cracking which had finished
before the regional uplift and structure deformation in the Yuanba gas field. As a result, the paleo-oil zone can be recognized by
the solid bitumen. Basing on the lateral and vertical distribution of solid bitumen, seven reliable and four probable paleo-oil res-
ervoirs have been found out. The paleo-oil accumulated in these reservoirs by volumetric method is about 6. 14X 10% t, and the
corresponding oil-cracking-gas is about 3 807. 08 X10°® m®. The volume of oil-cracking-gas is much larger than the natural gas
found in the Yuanba gas field, which indicates that the oil-cracking-gas can supply sufficient gases for the present gas reser-
voirs, and further proves that the natural gases are mainly derived from oil cracking. The 8" C correlation of solid bitumen and
kerogens from different source rocks, and total organic carbon (TOC) data show that the paleo-oil was derived from type-[[

source rock mainly in the Upper Permian Wujiaping Formation, and then in the Changxing/Dalong Formation. The latter is
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mainly developed in Guangyuan-Nanjiang-Tongjiang area, and the hydrocarbon generated by this source rock cannot be neglec-

ted during the natural gas exploration in this area.

Key words: paleo-oil reservoir; oil correlation; petroleum geology; Yuanba gas field; Sichuan basin.
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Fig. 1 The sedimentary facies and locations of main gas fields of Changxing Formation in the northeastern Sichuan basin
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Fig. 2 The photographs of typical solid bitumen, bitumen inclusions and oil inclusions from the Changxing Formation reser-

voirs in the Yuanba gas field
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Fig. 3 The solid bitumen content vs. paleo-porosity of the

Changxing and Feixianguan Formations reservoirs in

the Yuanba gas field
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Fig. 4 The solid bitumen and paleo-oil zones distribution in the Y2 well and Y123 well from the Changxing Formation reser-

voirs in the Yuanba gas field
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Fig. 5 The paleo-oil reservoirs distribution of the Changxing Formation in the Yuanba gas field
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Table 1 The calculated volume of paleo-oil reservoirs and oil-cracking gases of the Changxing Formation in the

Yuanba gas field
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Fig. 6 The 6" C correlation between ethane solid bitumen
from Changxing Formation, and kerogens from dif-

ferent source rocks in the Yuanba gas field
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