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Abstract With the improvement of unconventional oil and gas exploration theory and technology in China, shale oil and gas
exploration and development continue to make breakthroughs, and its strategic position is also rising steadily. The quality of
shale reservoir is usually the critical factor restricting its resource potential, and the fracture is the key to the enrichment, high
yield and stable production of shale oil and gas. Therefore, as an important reservoir space and seepage channel of organic-
rich shale reservoir, the research on fractures has always been the focus in this field. A large number of natural fractures are
developed in shale reservoirs in China, and the non-structural fractures are also relatively developed, which is of great
significance for the enrichment and preservation evaluation of shale oil and gas. At present, the study of tectonic fractures in
shale reservoir is relatively in-depth, while that of non-structural fractures in shale is relatively poor. Therefore, based on the
full investigation of recent domestic and foreign research achievements on non-tectonic fractures in shale, this paper focuses
on the research progress of classification, identification and characterization, main control factors, stages and evolutionary
sequences of non-tectonic fractures. The formation and shape of non-tectonic fractures in shale reservoir are complex,
irregular distribution and small scale. According to the difference of genetic mechanism, non-tectonic fractures in shale
reservoir can be divided into four categories: diagenetic fractures, abnormal high-pressure fractures, bedding fractures and
supergene fractures. Although the main controlling factors of different types of non-tectonic fractures are different, they are
all controlled by sedimentation, diagenesis, mineral composition and content, and rock mechanical properties to some degrees,
showing certain commonalities. In this paper, the key problems and development trends of non-tectonic fractures in shale
reservoirs are comprehensively analyzed and pointed out: (1) based on the typical characteristics of shale reservoir core, thin
section, imaging logging and conventional logging, combined with advanced image technology, a new method of
comprehensive and effective identification and quantitative characterization of non-tectonic fractures of different types and
scales should be established; (2) the formation and development of non-tectonic fractures in shale reservoirs are characterized
by "multi-genetic types, multi-control factors and multi-stage evolution”, and the formation and evolution of non-tectonic
fractures in shale reservoirs correspond to the processes of "paleotemperature and pressure, paleofluid and paleodiagenesis".
Therefore, advanced experimental analysis techniques such as fluid geochemistry, isotope geochemistry (C, O, Sr) and micro-
area in situ isotope chronology (U-Pb, Sm-Nd) of calcite and other fillings commonly found in non-tectonic fractures of shale
reservoirs are proposed. It is a key method to determine the formation time, active stages and evolutionary sequence of non-
tectonic fractures in shale reservoir comprehensively; (3) the qualitative and semi-quantitative analysis of the relationship
between the development degree of non-tectonic fractures and the single controlling factors in shale reservoir will develop to
the quantitative research direction of the development degree of non-tectonic fractures under the coupling control of multiple
controlling factors. That is, the weight of the influence of different controlling factors on the development degree of fractures
is determined by mathematical method. The quantitative relationship model between the comprehensive index of the
development degree of shale non-tectonic fractures and many controlling factors can also be constructed.

Key words shale oil and gas; non-tectonic fracture; fracture classification; main control factor; fracture development degree;
fracture formation period
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Table 2 Classification and genetic mechanism of non-tectonic fractures in shale
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Fig. 1 The characteristics of diagenetic fractures and abnormal high-pressure fractures in marine shale reservoirs(a, b, ¢, d and e adapted from [79]; f
adapted from [95])
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Fig. 2 The characteristics of bedding fractures and dissolution fractures in marine shale reservoirs(a and b adapted from [95]; ¢ and d adapted from
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Fig. 3 Foliation fracture index vs. contents of clay minerals and silica of well XX6 in Jiaoshiba area(Adapted from [40])
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Table 3 Relationship between the development degree of shale non-tectonic fractures and organic carbon content(Adapted from [39])
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Fig. 4 Relationship between fracture density and TOC(a adapted from [74], b adapted from [111])
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Fig. 5 Relationships between shale fracture density and shale reservoir parameters in the Lower Cambrian Niutitang Formation, southeastern
Chongging-northern Guizhou area(Adapted from [76])
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Table 4 Formation and evolutionary patterns of non-tectonic fractures of shale during burial(Adapted from [63])
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