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Gas accumulation patterns and key exploration techniques of
deep gas reservoirs in tight sandstone ; an example from gas exploration in the
Xujiahe Formation of the western Sichuan Depression,the Sichuan Basin
Cai Xiyuan
( China Petroleum & Chemical Corporation ,Beijing 100029 , China)

Abstract ; Deep tight gas reservoirs are characterized by deep burial depth, poor reservoir quality and low pro-
duction rate ,but large exploration potentials. Distribution of favorable source rocks controls the planar distribu-
tion of gas reservoirs,and “effective reservoirs” in deep tight sands are the key to gas accumulation and produc-
tion. Their development is under the control of structure,sedimentary facies and diagenetic facies. Effective po-
rosity controls gas distribution , while fracture controls gas production rate. The gas reservoirs in the Xujiahe For-
mation in the western Sichuan depression feature in ultra-deep , superpressure and extra-tight , challenging predic-
tion of reservoirs and sweet points. The 3D-3C seismic exploration technology is capable of solving such problems
as quality reservoir prediction , fracture detection and gas potential identification. It has been successfully applied
to exploration of the deep tight gas reservoirs in the western Sichuan depression. The success rate of exploratory
drilling in the second member of the Xujiahe Formation is raised from 15% to 89 % ,and high yield well ratio in-
creases from 9% to 67% ,and the discovered gas in place is 121. 1 BCM. High efficiency exploration of tight
sand gas is realized in the western Sichuan depression.

Key words: effective reservoir, 3D-3C seismic exploration, reservoir prediction, deep tight sandstone, sweet

point, gas reservoir in the Xujiahe Formation,western Sichuan Depression ,Sichuan Basin
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Fig. 1  Simplified stratigraphic column of the Xujiahe Formation

in the western Sichuan Depression
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Fig. 2 Plane view of hydrocarbon-generating intensity of the Upper Triassic in the western Sichuan Depression
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Fig. 3 Model of effective reservoirs
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Fig. 4 Relationship between fracture density and production
capacity of the Xujiahe Formation in the western

Sichuan Depression
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Fig. 5 Prediction of quality reservoirs in the Xujiahe Formation in the western Sichuan Depression through

combined P- and S-wave inversion
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