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tight reservoir. The multi-scale characteristics of mechanical stratigraphy are determined by types, characteristics, and the
limiting capacity of mechanical stratigraphic interfaces, which affects the vertical extension of faults and fractures with different
scales. The study and division methods of multi-scale mechanical stratigraphy include the structural deformation (such as the
fracture layer and the structural layer) method, the petrology method, the sequence stratigraphy method, the logging data
inversion mechanical parameter method, the measured rock mechanical parameter method, the prestack seismic data inversion,
and so on. Lithology is the basis for the evolution of mechanical properties and the development of faults and fractures.
Lithology combination controls the distribution of multi-scale mechanical stratigraphy. The mechanical interface limiting
capacity to fractures determines the scale of the corresponding mechanical stratigraphy. The thickness of mechanical
stratigraphy has a noticeable control effect on the fracture density and mainly includes two quantitative relationships: the linear
model and the power function model of the fracture spacing index. lLarge-scale mechanical stratigraphy controls the
characteristics of large-scale fractures and faults, such as dip angles, densities, and structural style, and controls reservoir
development, fluid migration and enrichment, and determines the vertical distribution of oil-bearing formations and the
development of favorable reservoirs. Medium to small-scale and micro-scale mechanical stratigraphy controls the vertical
heterogeneity of fracture-cavity reservoirs. This study deepens the understanding of the main controlling factors of multi-scale
fractures and provides a reference to the research of petroleum seepage and fractured reservoir modeling.

Key words: multi-scale mechanical stratigraphy; mechanical stratigraphy division; development characteristics of fault and

fracture; fluid seepage heterogeneity; platform of Tarim Basin; petroleum geology.
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Table 1 Multi-scale classification scheme of fractures, fracture layers, and mechanical stratigraphy interfaces
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Fig. 1 The formation and evolution of the Tarim Basin and the lithologic histogram of the central basin (according to Li, 2010;

Huang, 2019)
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Fig. 2 Structural units of the Tarim Basin and main faults in the carbonate platform of the Tahe-Shunbei area (according to

Xu et al., 2021)
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Table 2 The division scheme and structural characteristics of structural layers in the central Tarim Basin
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Fig.3 The division and correlation of the sequence stratigraphy and the mechanical stratigraphy of the Kepingtage Formation in

the Dawangou outcrop
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Fig. 4 The mechanical stratigraphic division by the rock mechanical parameter method of the Yijianfang Formation in the central

Tarim Basin
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Table 3 The division and characteristics of the large-scale mechanical stratigraphy in the central Tarim Basin
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Fig. 6 The seismic section interpretation and the mechanical stratigraphic division in the central Tarim Basin
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Fig. 7 The large-scale fault-fracture interpretation and the mechanical stratigraphic division of the seismic section in the central

Tarim Basin
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Fig. 10 Microfractures of the Yijianfang Formation limited by stylolites and lithologic interfaces
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Fig. 11 Relationship between fracture density and mechani-
cal stratigraphy thickness in the logarithmic coordi-
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