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Post-stack seismic fracture prediction under constraint of shale stress field .
A case from the shale reservoir in Wufeng Fm-1* member of
Longmaxi Fm in Jiaoshiba area

Wang Mingfei,Su Kelu, Xiao Wei,Chen Chao, Liu Xiaojing, Wang Jingbo

(Research Institute of Exploration ,SINOPEC Exploration Company ,Chengdu ,Sichuan 610000, China )

Abstract ; Abstract ; Seismic prediction of fractures with small scale and low dip in shale is difficult. Taking the shale gas
reservoir of the Wufeng Fm-1" member of Longmaxi Fm in the Jiaoshiba area of Fuling shale gas field as an example ,we
explored post-stack seismic fracture prediction method under constraint of stress field. Firstly, the post-stack seismic data
were processed to enhance the structure response,so as to improve the ability of identifying faults and fractures,then the
high precision seismic curvature volume was tracked to describe the level of fracture development. Secondly, the distribu-
tion characteristics of present stress field was simulated to reveal the orientation and strain strength of fractures. Finally,
the seismic curvature and stress field attributes were normalized to build a fracture prediction model for accurate identifi-
cation of orientation and intensity of fracture in the shale reservoirs. The results show that NE-trending fractures with
moderate to weak intensity dominate the shale reservoir in the Wufeng Fm-1" member of Longmaxi Fm in the major part
of the Jiaoshiba box anticline structure and NE-trending and NW-trending fractures with moderate to strong intensity
occur locally on the flanks of structure and fault (fold) belt. The prediction results are in accordance with the geologic
understandings. Well-to-seismic calibration reveals that the fracture prediction results correlate well with the fracture
leakage zones identified during drilling, further validating the effectiveness and applicability of the method. It can be used
to guide the comprehensive evaluation of shale gas reservoirs and drilling engineering.
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Fig. 1 Bottom structure map of Wufeng Fm in Jiaoshiba area
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Fig.2 Cores and thin sections showing differences of fractures

between sandstone shale in Wufeng-Longmaxi Fms in Jiaoshiba area
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Fig.3 Comparison of conventional seismic fracture prediction methods applied in Jiaoshiba area
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Fig.4 Post-stack seismic data processing in Jiaoshiba area
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Fig.5 Coherence attribute of the Wufeng Fm-1* member of Longmaxi Fm in Jiaoshiba area
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Fig. 6 Stress field map of the Wufeng Fm-1" member of

Longmaxi Fm in Jiaoshiba area
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Fig.7 Comprehensive prediction of fractures in the Wufeng Fm-1" member of Longmaxi Fm in Jiaoshiba area under the constraint of stress field
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