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Characteristics of fractures and their significance for reservoirs in Wufeng-
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Abstract: An integration of core and scanning electron microscopy (SEM) observation, FMI logging, and physical
property analysis, is applied to discuss the types, characteristics and distribution of fractures and their effects on gas
enrichment and preservation in the shale of Wufeng Formation-Longmaxi Formations in the Sichuan Basin and on it
speriphery. The results show that: (1) the development of shale fractures results from a combination of factors including
sedimentation, diagenesis, tectonic and pressure evolution. Low angle slip fractures and bedding-parallel fractures at
low level of filling are conducive to reservoir porosity and permeability development. High angle fractures and horizontal
interlayer fractures are usually fully filled, leading to low effectiveness as fluid pathways. The modification of low angle
fractures on the layer-transecting capacity of high angle fractures is of great significance to the enrichment and

preservation of shale gas. (2) The micro-fractures of shale are mainly non-structural. The upper organic-lean interval
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with high clay mineral content, is of low developmental degree of bedding-parallel and large-scale inter-layer micro-
fractures; instead, the small-scale inter-clay particle micro-fractures are well-developed. In this case, the new
hychaulic fracturing technologies of dense cluster spacing and high proppant concentration should be adopted to improve
fracture network-controlled reserves. However, the bedding-parallel fractures, interlayer micro-fractures and rigid grain-
edge fractures with weak mechanical properties are abundant in the lower siliceous shale interval; in addition, the
coexistence of intensive low angle fractures and small-scale high angle fractures results in a favorable natural fracture
network system. (3) The permeability of the bedding-parallel fractures and interlayer micro-fractures in shale intervals
of shallow to middle burial depth, is significantly higher than that of the matrix, favorable for reservoir stimulation and
seepage of shale gas. In contrast, permeability of fractures and matrix are both low and roughly equivalent for shale
intervals of deep burial. Therefore, the reservoir seepage ability and hychaulic fracturing effect are essential factors for
efficient development of deep shale gas.
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Fig. 1 Distribution of key shale gas wells in the Sihuan Basin and
on its periphery
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Table 1 Main types and origin of fractures in the Wufeng-Longmaxi shale, Sichuan Basin and its periphery
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Fig. 2  Fracture characteristics of the shale at the bottom of Wufeng-Longmaxi Formations in Well JY 1, Sichuan Basin
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Fig. 3  Characteristics of interlayer micro—fractures as shown by SEM in the Wufeng—Longmaxi shale, Sichuan Basin and its periphery
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Fig. 4 Characteristics of grain-edge (inter-particle) and intra-particle fractures as shown by SEM in the Wufeng-Longmaxi shale,

Sichuan Basin and its periphery
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Fig. 5 Main factors controlling fracture development in the Wufeng-Longmaxi shale, southeastern Sichuan Basin
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