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Abstract To clarify the distribution characteristics of laminas and cracks in continental shale in the Yanchang Formation of the
Ordos Basin, a high-definition camera, super depth of field microscope, IPP software, fractal geometry, Monte Carlo simulation
and other means were used to observe and characterize the laminas and cracks of continental shale samples in the Chang 7, oil
group. Bright and dark laminas were classified, and the mineral components of bright and dark laminas were compared by X-ray
diffraction. The thickness distribution of bright and dark laminas at macro, 20 times and 50 times magnification were respectively
analyzed, and the distribution rules of average laminar thickness of different thickness classes (below 1 mm, 1~10 mm and
above 10 mm) were analyzed. The distribution characteristics of crack width, spacing and dip angle were characterized, and a
two-dimensional mesoscopic structure model of continental shale was established based on the distribution rules of different
types of laminas. The results show that: (1) The minerals in the bright lamina are mainly brittle minerals (80%), such as quartz
and feldspar, while the dark lamina is mainly composed of 40% brittle minerals and 40% clay minerals. (2) The fitting result
between total laminas thickness and quantity of continental shale laminas follows an exponential function, the fitting between
bright laminas thickness and quantity of bright laminas follows a power function, and the fitting between dark laminas thickness
and quantity of dark laminas follows a logarithmic function. (3) With increasing observation scale, the frequency of thin laminas
(below 1 mm) increases, and the frequency of medium laminas (1~10 mm) and thick laminas (above 10 mm) decrease. There
is a linear relationship between the logarithm of different kinds of laminar thickness classes and corresponding average laminar
thickness. The distribution of laminar thickness has a fractal feature. (4) The crack width is distributed in the mesoscopic range,
with a mean and standard deviation of 0.271 mm and 0.114 mm, respectively, which is relatively concentrated. The mean and
standard deviation of crack spacing are 8.115 mm and 8.448 mm, which is relatively uniform. The fitting result between the
absolute value of the crack dip angle and the quantity of cracks follows a logarithmic function.
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Fig. 6 Thickness distribution law of different types of laminas (a), (d), (g) and (j) are the total lamina of the four samples; (b),
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Table 1 Comparison of the fitting function and correlation between the “apparent thickness” and the real thickness of sample 1
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