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Fig.1 Tectonic units in the Tuha Basin and stratigraphic histogtam of the Shuixigou Group
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Table 1 Analysis parameters of coal Seam sampling points in the Xishanyao Formation, well Dongshen 1
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3871.05 & 1.03 0.01 0.10 0.95 441 / / / / / / 20.99 2.48 0.94 11499  92.61 23.86 132.53 528.29 210.79
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387415 g 55.20 0.03 9.46 146.68 435 49.4 28.4 3.0 19.2 0.82 1.92 5.10 1.03 0.48 79.58 57.39 48.92 44429  1159.77  152.90
3874.65 58.90 0.03 9.29 195.59 434 51.4 25.8 3.8 19 0.81 2.15 3.64 0.50 0.32 58.29 41.51 39.53 571.57  1379.94  123.36
3875.15 g 6.20 0.01 0.65 13.32 443 142 3.8 0.4 81.6 0.76 3.74 21.84 2.24 0.94 92.51 94.33 55.37 111.14 577.45 231.99
3875.65 JRi 56.40 0.03 7.43 219.52 437 48.4 19.4 2.8 29.4 0.52 2.81 6.52 0.56 0.60 61.83 32.95 34.31 214.17 238.57 156.61
3876.15 ik 71.60 0.03 13.57 264.48 438 79.4 3.4 9.8 7.4 0.26 26.60 1.14 0.05 0.09 40.14 16.12 17.48 806.77 655.13 78.60

.
3876.65 57.40 0.03 10.49 175.30 437 57 19.6 3.0 20.4 0.78 295 3.37 0.48 0.27 5.99 8.53 6.35 68.61 173.22 12.76
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Fig.7 System domain location and continuity of peat accumulation in different sedimentary facies zones for

different rates of spatial accommodation change
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Abstract: [Objective] Coal-rock gas has achieved a major breakthrough in recent years as a previously
unexploited type of natural gas in the central and western basins. Current research on coal-rock gas mainly focuses
on its gas-generation and accumulation capacities. However, the formation mechanism and distribution pattern of
thick coal seams (the reservoirs for coal-rock gas) are clearly insufficiently studied. This leads to difficulties in
optimizing favorable coal-rock gas zones, and especially in selecting appropriate drilling intervals in thick coal
seams of medium- and low-rank coal in the western basins. [Methods] Based on the description of cores and
macroscopic characteristics of underground coal measures in the Tuha Basin, systematic identification of
microscopic components and analysis both of major and trace elements and rock pyrolysis were carried out on coal
samples from the Xishanyao Formation. This enabled the sedimentary environment, coal facies characteristics and
features of coal-rock gas sweet spot sections in thick coal seams to be compared. [Results] The analysis of
Xishanyao Formation coal macerals shows that there are various types of coal facies in the Tuha Basin, and also
multiple types of coal facies present in thick coal seams at the same location. Comparative analyses of major and
trace elements in the thick coal seams indicate cyclic multi-stage flooding and regression. [Conclusions] It is
evident that the coal-forming environment differed at various stages of the flooding and regression processes,
resulting in qualitative differences in the coal facies. The cause of these thick coal seams is the vertical
superposition of coals of different facies types caused by water levelMfluctuations. During the Jurassic, the Tuha
Basin was an intermountain continental basin in which sedimentary facies zones were affected differently by water
depth, leading to obvious differences in the ratio of peat production rate to accommodation space growth rate and
resulting in variations in coal seam development and distribution. In the thick coal seams of this region, the
flooding surface and the regression transition surfdee were identified. Of these, the regression transition surface
layer has the highest organic matter content in the €oal, and it is also the sweet spot section for coal measure gas
exploration.
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