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Fractal characteristics of pore structure of deep continental shale of
Lower Wuerhe Formation in central Junggar Basin and
its geological significance
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Abstract: In order to clarify the pore structure and fractal characteristics of the deep continental shale of the Lower Wuerhe Forma-
tion in the central Junggar Basin, the Lower Wuerhe Formation shale in the Dongdaohaizi Sag was taken as the research object. On
the basis of an in-depth analysis of shale minerals and geochemical characteristics, the pore structure characteristics of the Lower
Wuerhe Formation shale were quantitatively characterized by using field emission scanning electron microscopy and low-
temperature N, adsorption experiments. The fractal dimension of shale pores was calculated based on the FHH model, and the rela-

tionships among 7OC content, mineral composition, pore structure parameters, fractal dimension, and its geological significance
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were revealed. The results show that the Lower Wuerhe Formation shale mainly develops inorganic pores and micro-fractures, and
the pore size distribution is multi-peak type, mostly parallel plate or narrow slit pores. The pore development of shale is controlled
by TOC and the content of quartz, feldspar, and clay minerals, which results in significant differences and strong heterogeneity
among pore structures. Shale pores of the Lower Wuerhe Formation in the study area have double fractal characteristics, in which
the surface fractal dimension D, varies from 2.452 2 to 2.594 8, with an average value of 2.540 9. The fractal dimension D, of the
structure ranges from 2.604 5 to 2.774 8, with an average of 2.705 6. TOC is negatively correlated with fractal dimension, while
pore structure parameters (specific surface area and pore volume) and mineral composition (quartz, feldspar, and clay mineral con-
tent) are positively correlated with fractal dimension. An increase in the content of brittle minerals such as quartz, feldspar and clay
minerals contributes to the development of micro- and nano-scale pores and micro-fractures. This results in an increase in specific

surface area, pore volume, and fractal dimension. As pore heterogeneity strengthens, the complexity of the pore structure also in-

creases.
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Structure location and comprehensive column chart of strata in central Junggar Basin
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Fig.2 SEM images of shale samples from Lower Wuerhe Formation in central Junggar Basin
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