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Characteristics of deformation bands in high-porosity sandstone and their influence on
fluid flow: a case study of Youshashan anticline at the western margin of Qaidam Basin
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Abstract: It is traditionally considered that the rocks are deformed by force to induce fracturing, and thus form the fractures playing a role of
conduction in fluid flow. In facts the deformation of high-porosity rocks by force leads to the rotation, sliding, disaggregation and/or rupture
of particles. The strain concentration results in the deformation bands with characteristics obviously different from fractures reducing the res-
ervoir porosity and permeability as well as influencing fluid flow. Based on field observation and description and laboratory analysis test datas
the Lower Youshashan Formation strata of Youshashan anticline at the western margin of Qaidam Basin is taken as the research object to sys-
tematically describe the macro and micro characteristics of deformation bands in high-porosity sandstones in term of deformation-band forma-
tion mechanism. Meanwhile, this paper analyzes the petrophysical properties of deformation bands and un-deformed parent rocks, makes clear
the coupling relationship between the forming period of deformation band and hydrocarbon accumulation period, and discusses the influence of
deformation bands on fluid flow. Research results indicate that the high-porosity sandstones in Youshashan Formation at the hinge zone of
Youshashan anticline are deformed by force to induce cataclasiss thus forming the typical cataclastic deformation band. The cataclastic de-

formation band is white, lighter than parent rocks characterized by positive weathering landform and rib protruding morphology. It rarely
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shows singular development , dominated by “clustered” assemblage development. On a microscopic level, the cataclastic deformation bands
are characterized by rotation and sliding of particles; the frictions along grain contact boundaries lead to the fractured pariticles, obviously de-
creased grain size, poor sorting, darkening band color, pore collapse, and significant decline of pore space. Compared with parent rock, the
porosity of deformation band is reduced by about 17. 4% on average. Through applying the quantitative chart of flow efficiency versus the
permeability ratio of parent rock and deformation band for analysis, it is found that when the permeability of deformation band is reduced by
three orders of magnitude over parent rock, fluid flow is hindered. When the permeability of deformation band in Youshashan Anticline is re-
duced by 1-2 orders of magnitude, there is basically no obvious hindering effect on fluid flow.

Key words: high-porosity sandstone; deformation band; cataclasis; Youshashan anticline; Qaidam Basin
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Fig. 1
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Location of Qaidam Basin and geological and lithological of Youshashan structural belt
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Fig.2 Structure evolution of Youshashan structural belt in Qaidam Basin
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Fig.3 Characteristics of formation and sub-seismic structure of Youshashan structural belt
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Fig.4 Macro-characteristics of deformation bands in Youshashan structural belt of Qaidam Basin
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Fig.5 Micro-structure of deformation bands in Youshashan structural belt of Qaidam Basin
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Table 1 Permeability of deformation bands and host rock in Youshashan structural belt

/mm /mD /mD /mm /mD

YSS-1 50 537 952. 00 1 5 109. 31
YSS-2 50 728 700. 00 1 3 156. 19
YSS-3 50 145 1306. 00 1 2 11 27
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Fig. 6 Porosity and permeability of deformation bands and host rock in Youshashan structural belt
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Fig.7 Buried history of Youshashan structural belt
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Fig.8 Flow efficiency versus host rock and deformation band permeability ratio
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