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A discussion on formation and evolutionary pattern of shale structural fracture .
A case study of shale in western Sichuan Basin

Zhou Yan, Yuan Yusong, Qiu Dengfeng

(Laboratory of Structural and Sedimentological Reservoir Geology , Petroleum Exploration and
Production Research Institute ,SINOPEC , Beijing 100083 , China )

Abstract ; Taking the shale in the eastern Sichuan Basin as examples,we studied the formation and evolutionary patterns
of structural fractures in shale through field observation, rock mechanics experiment, physical simulation of photo elastic
and finite element simulation in combination with statistical data of development via hydraulic fracturing. It is revealed
that the shale has rich deposit rhythm , pre-existing weak surfaces and strong heterogeneity. Shale bedding is the preferred
structure surface for fracture development and controls the formation and evolutionary characteristics ; Stress will adjust its
direction when encountering shale bedding during structural deformation. The compressive stress tends to parallel weak
surface ,while the tension stress tends to be vertical to weak surface ,which leads to weak plane opening and preferred de-
velopment bedding-parallel fractures. Bedding-crossing fractures would develop when the bedding-parallel fractures are
not enough to accommodate tectonic deformation. Characteristics of shale fracture distribution have sharp distinction in
different locations of tectonic deformation which can be divided into five areas such as anticlinal top high angle fractures,
extension of bedding-crossing fracture to bedding-parallel fracture,slip conversion, bedding-crossing fracture climbing to
bedding-parallel fracture and synclinal bottom high angle fractures. It is proposed that areas with multiple sets of cap
rocks overlapping is a favorable condition for exploration on structural highs, while the development and expansion of frac-
tures is the key factor for exploration in sweet spots.
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Fig. 1 Distribution of folds and observation

points in eastern Sichuan Basin
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a MRS kR b, HRF I K AE R



830 A S KRR MR

%536 &

K3 Bl Rp = se i s
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Fig. 4 Fracture distribution of shale in the limbs of Lichuan syncline
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Table 1 Depositional characteristics of shale in different scales( Mawu, Chongqing, O,w-S)
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Table 2 Mechanics parameters of shale in different directions (Mawu,Chongqing, O;w-S)
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Fig. 5 Stress distribution pattern near weak surface under difference stress
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