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Structural units in the Kuqga Depression (a), north-south seismic profiles passing through Well DS2 (b) and stratigraphic system
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Fig. 2 Stacked map of cumulative thickness and burial depth of coal seams in the Jurassic Kizilnur Formation, Kuqa Depression
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Table 3  Gas content test results for coal seams in the Kizilnur Formation, Well YM1
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3 YMI-3 435375 2.65 8.78 0.16 12.54
4 YMI-4 4354.69 2.77 5.18 0.22 9.92
5 YM5-1 4459.76 2.70 8.34 0.11 11.70
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Table 4 Comparison of geological characteristics of coal seams in the Jurassic Kizilnur Formation of Kugqa, the Baijiahai Uplift of

Junggar Basin, and the Daji Block of the Ordos Basin
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Abstract: [Objective] Current research on the Jurassic Kizilnur Formation coal seams in the Kuga Depression
mainly focuses on shallow sections, with limited study of deep coal seams. [Methods] To address unknown coal-
rock characteristics, reservoir properties, and gas content in the Jurassic Kizilnur Formation coal seams, the
geometric distribution characteristics, the characteristics of coal rock and coal quality, reservoir properties,
adsorption properties, and gas content of the coal seam in this block were studied based on the following methods,
such as drilling data, seismic data processing, wellbore analysis, sampling observation, gas measurement, pore
permeability, and isothermal adsorption experiments. [Results] The deep coal seams in the research area are
predominantly composed of primary structures, with vitrinite as the major organic component (average 62.2%),
indicating type Il organic matter. The coal is of medium rank, generally characterized by medium-to-high volatile
matter, ultra-low sulfur, and low to very low ash content. The average gas porosity is 7.10%, and the average
permeability is 0.685x10”° um’. Furthermore, methane adsorption capacity is strongly influenced by macrinite
reflectance, water content, and ash yield. In the Kuga Depression, deep coal seams occur at burial depths of 2 000 —
5 000 m, are mainly distributed in the Northern Structural Zone, cover about 2 800 km’, with a maximum single-
layer thickness of 22 m. The average gas content of the deep coal seam measured is 11.77 m’/t, indicating substantial
resource potential. [Conclusion] Compared with shallow coal seams, the deep coal seams of the Kezilnur Formation
in the study area are more strongly affected by burial depth, exhibit high maturation, and have achieved large-scale
gas production, underscoring their exploration potential. Water saturation emerges as a critical factor controlling gas
content in these seams. Notably, the Dibei gentle-slope platform in the Kuqa Depression offers particular advantages
for CBM extraction due to favorable hydrological and geological attributes.
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