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Fig.1 Isopach map and core log of Wulalike Formation, northwestern edge of the Ordos Basin (modified from references [3, 23])
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Fig.2  Sampling locations on profile map
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Table 1 Physical properties of Wulalike Formation shales with different lithofacies
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Fig.4 Photomicrographs of main shale facies, Wulalike Formation
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Fig.6  Pre-and post-centrifugation NMR spectra for Wulalike Formation shales with different lithofacies
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Fig.16  ZP1 well logging and geological parameter variation with depth
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Factors Influencing Pore Space in Wulalike Formation Shale, Ordos
Basin: Geological significance for shale gas
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Abstract: [Objective] Investigating the coupling relationships between the differential characteristics of marine
shale pore spaces and lithofacies, material composition, pore structure, as well as their implications for shale gas en-
richment patterns, is crucial for evaluating the gas-bearing potential of the Wulalike Formation shale in the western
Ordos Basin. [ Methods ] Taking the Wulalike Formation shale in the western Ordos Basin as the research object,
and based on the classification of typical shale lithofacies, this study analyzed the influence of material composition,
siliceous genesis, and pore structure on shale pore space through microscopy and scanning electron microscopy obser-
vations, helium porosity, pulse permeability, nuclear magnetic resonance, nitrogen and carbon dioxide adsorption,
and methane isothermal adsorption tests. The vertical enrichment intervals of shale gas were also investigated.
[Results ] In the study area, the porosity of the Wulalike Formation shale shows an increasing trend from the bottom
to the top, with no significant correlation between porosity and permeability. Unlike the Longmaxi Formation shale,
the target shale interval is generally characterized by high biogenic silica content and low total organic carbon (TOC).
The biogenic silica primarily occupies medium-small pores. [ Conclusions ] The relatively poor hydrocarbon genera-
tion capacity limits hydrocarbon accumulation in the Wulalike Formation shale. Biogenic silica acts primarily as ce-
mentation reducing porosity rather than framework support enhancing porosity. The upper section of the target layer is
predominantly mixed shale. Although it exhibits high clastic content and high porosity, it suffers from low TOC con-
tent and poor hydrocarbon generation and expulsion capacity. Transitioning towards the bottom, it changes to biogen-
ic silica-rich shale. Although this section has a relatively higher TOC content, the cementation effect of biogenic sili-
ca adversely affects reservoir properties. Integrating the characteristics of pore space, it is suggested that the interbed-
ded intervals of multiple shale lithofacies located above the zones where biogenic silica-rich shale develops are expect-
ed to indicate potential shale gas enrichment zones even within the low TOC background.

Key words: Ordos Basin; Wulalike Formation; pore space; shale gas; differential enrichment



