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Characteristics of shale gas enrichment in tectonically complex regions
—A case study of the Wufeng-Longmaxi Formations of Lower Paleozoic
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Abstract: The Dingshan area in southeastern Sichuan Basin is one of the focal points for shale gas exploration and
development in China. Despite some promising test results achieved from several wells drilled in the area,the subsequent
rapid production decline rate and low EUR estimations make their development uneconomical. To tackle the problem,
efforts were exerted to the characterization of shale gas accumulations and predication of potential exploration targets in
such areas. The representative Wufeng-Longmaxi Formation shale in the Dingshan area was chosen to conduct analyses of
the shale rock types, distribution characteristics, reservoir types and gas content by means of core observation,
identification and correlation of graptolite belts and scanning electron microscope (SEM) observation. The results show
that there are four types of shale:siliceous shale, lime-calcareous shale, clayey shale and silty shale. Among them, the

siliceous shale in the graptolite belt of the second member of the Wufeng Formation and the fourth member of the
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Longmaxi Formation (WF2 — LM4) is potentially high-quality shale rocks with a thickness of 6 m to 10 m. The reservoir

space is mainly organic-matter pores, mineral pores and micro-fractures. The dissolution pores that are well developed

near the margin of the basin are found to be no signs of asphalt,indicating a poor preservation condition for shale gas.

Compared with the Fuling shale gas field, the siliceous shale rocks in the graptolite belts in the Dingshan area are

thinner, with those buried shallow in the faulting zone near the edge of the basin containing shallow normal-pressure gas

reservoirs of low formation pressure coefficients,and those distributed basinward having deep , over-pressure gas reservoirs

of high pressure coefficient. It is suggested that the exploration of shale gas should be focused on parts with large

thickness ,moderate burial depth and good preservation conditions in the WF2 — LM4 zones of southeastern Sichuan Basin.

Key words: graptolite belt, tectonic uplift, reservoir space, high-quality shale, shale gas, Wufeng-Longmaxi Formations,

Lower Paleozoic , southeastern Sichuan Basin
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Location (a) and tectonic (b) maps of the Dingshan area,southeastern Sichuan Basin
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Fig.2 Main rock types in the Dingshan area,southeastern Sichuan Basin
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Fig.4 Types of pores and fractures in the Dingshan area,southeastern Sichuan Basin
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Table 1 Statistics of main parameters of high-quality shale gas reservoir in the Dingshan area, Qijiang,

southeastern Sichuan Basin ( modified after reference!”’? )
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Fig.5 Thickness contour of high-quality shale in the Dingshan area,southeastern Sichuan Basin ( modified after reference
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Fig.6  Comparison of pore development characteristics of Longmaxi Formation in the Dingshan area at the margin of and

inside southeastern Sichuan Basin
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