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Abstract: The low-rank coalbed methane (CBM) is distributed in both the northwest and northeast regions of China, as
dominated by the Jurassic, Cretaceous, and Paleogene with coal seams exhibiting large quantities and considerable
thicknesses but low gas content. With resources estimated at approximately 14.7 X 10" m’, the low-rank CBM at burial
depths of 2 000 m or less holds tremendous potential for exploration and production. Through a systematic analysis of low-
rank CBM resources in four typical basins in China, we investigate the typical accumulation characteristics and the
exploration and production potential of low-rank CBM under various burial depth-geology combinations. The results indicate
that low-rank CBM reservoirs in China manifest low permeability (<1 X 10° wm?) , and relatively high salinity of coal seam
water (>5 000 mg/L.). An analysis of the factors governing the accumulation of low-rank CBM under the synergistic effects of
tectonism and hydrodynamic, temperature, and pressure fields reveals a gas enrichment-controlling pattern consisting of
sedimentary microfacies-controlled coal occurrence, hydrogeology-controlled gas generation and preservation, burial depth-
controlled reservoir properties, and tectonism-controlled gas accumulation. Six enrichment patterns of low-rank CBM are
identified based on the analysis of typical zones. In combination with the geological characteristics and production practice of
low-rank CBM in the Powder River Basin of the United States and the Surat Basin of Australia, we propose two enrichment

patterns of low-rank CBM in China featuring high productivity, that is, the accumulation of gas from multiple single thin-
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bedded coal seams and deep CBM multiple factor-controlled storage. An assessment methodology and index system for the
selection of CBM target areas are developed based on the analysis of five crucial factors for the efficient production of low-rank
CBM: coal composition, resource potential, preservation conditions, production conditions, and fracability. Future
exploration targets include the footwalls of piedmont overthrust faults along basin margins and the deep-central uplifted areas
of slope zones within basins.

Key words: resource potential, accumulation pattern, gas enrichment-controlling factor, assessment system for target

area selection, low-rank coalbed methane (CBM), exploration target
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Fig. 1 Differences in gas generation during the thermal evolution of different types of source rocks (modified after references [ 18-20])
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Fig. 2 Comparison of genesis of CBM between typical low-rank coal-bearing basins in China and other countries (chart boards after references
[25-26] and data from references [ 14,21,231])
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Table 1 Coal grades and gas contents of main gas-bearing regions in northwestern and northeastern China (some regions

bearing middle-rank coal seams)
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Fig. 4 Continental coal-forming systems in typical low-rank coal-bearing basins in China
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Fig. 7 Schematic diagrams showing the enrichment and accumulation patterns of low-rank CBM in China
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