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Sedimentary and coal-accumulating processes of the delta of the Lower Permian
Shanxi Formation in Xingxian area

WU Hao'"? and GUO Ying-hai'*?
(1. School of Resources & Earth Science, China University of Mining and Technology, Xuzhou 221116, China;
2. MOE Key Laboratory of Coalbed Methane Resource & Reservoir Formation Process, Xuzhou 221116, China)

Abstract: On the basis of the field outcrop survey and drilling data, in combination with laboratory thin section
observation and trace element analysis, the authors employed such means as sedimentology and sedimentary geo-
chemistry to conduct investigation. The results show that, in the Lower Permian Shanxi Formation of Xingxian
area within Ordos basin, there exist 2 subfacies comprising deltaic plain and deltaic front and 7 microfacies com-
posed of distributary channel, peat swamp, natural levee, splay, underwater distributary channel, interdistribu-
tary bay and channel mouth bar. The authors drew the sedimentary section of Shanxi Formation and compiled
the sedimentary column of Shanxi Formation as well as Xiegou and Guanjiaya sections, which show that deltaic
plain subfacies are mainly developed in Shan 1 Member whereas deltaic front subfacies are developed in Shan 2
Member of the study area. On the whole, during the deposition period of Shanxi Formation, the region showed
a deposition process that the delta advanced southward gradually. The authors discussed the coal-accumulation
process in the study area and pointed out that coals of Shanxi Formation were formed at the late stage of the
short-term level ascending cycle. Coal-accumulation processes of 8%, 7%, 67 coal seams occurred mainly in peat
swamp that was developed in interdistributary bay of the deltaic front, whereas the deposition of 57 coal seam
occurred in peat swamp of the deltaic plain. The authors also analyzed the relationship between the thickness varia-

tion of coal seam and the sedimentary environment in the study area. It is evident that the distribution of thick
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coal zones of the Shan 2 Member coincides with the distribution of sandstone-rich belt, and that the coal seam
thickness is in negative correlation with the percentage of gravel rock in Shan 1 Member of the study area.
Key words: Xingxian area; Lower Permian; Shanxi Formation; sedimentary facies; delta deposit; coal-accumu-

lation process
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Fig. 1 Stratisraphic correlation of coal drilling cores of Shanxi Formation in Xingxian area (from north to south)
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1
Table 1 Grain-size statistical analysis parameters of Shanxi Formation sandstone in Xingxian area
M, ¢ o SK; Kg Y, Y,
-19 - 2.25 0.49 0.19 1.37 10.06 -2.33
-20 - 2.23 0.83 0.49 1.06 10.24 -7.75
221 - 2.38 0.92 0.39 0.89 8.71 —8.61
=22 2.65 0.56 -0.12 0.99 6.11 —-1.41
-23 - 2.15 0.63 0.04 1.57 9.97 -2.99
24 - 2.53 0.92 0.21 1.48 10.73 —7.66
-25 - 2.38 0.66 0.07 1.50 9.95 —3.41
-26 2.63 1.10 0.06 0.92 6.68 -10.10
=27 2.51 0.55 -0.07 1.55 9.42 -1.52
-28 - 2.14 0.94 0.24 1.09 8.57 -8.26
-29 3.20 0.99 0.30 1.24 10.50 -9.09
-30 1.80 1.04 0.19 1.34 9.23 -9.83
-31 - 2.19 0.70 0.13 1.45 9.93 —4.24
-32 1.70 0.81 0.16 1.54 10.19 -5.98
-33 - 2.00 0.67 0.18 1.05 8.03 —-4.20
-34 - 2.25 0.98 0.11 1.30 8.86 -8.25
-37 1.60 0.65 0.26 1.43 10.30 —4.45
-38 1.40 0.50 0.12 1.55 9.92 -2.31
-39 - 0.90 0.79 0.33 1.39 9.97 -6.76
-40 - 1.13 0.60 0.04 1.01 6.29 -2.98
-41 2.82 0.93 0.16 1.13 8.74 -7.51
=75 1.50 0.50 0.14 1.51 9.92 —-2.38
-76 1.45 0.76 0.19 1.62 10.67 -5.50
=77 0.63 0.45 0.22 1.54 10.00 -2.60
=78 1.38 0.59 —0.04 1.77 9.95 -2.37
-79 1.50 0.51 0.00 1.98 11.46 -1.76
-81 1.65 0.49 0.11 1.45 9.51 -2.11
-82 0.75 0.66 0.25 1.37 9.30 —-4.76
-83 1.70 0.65 0.19 1.48 10.17 —4.08
-84 1.55 0.48 0.04 1.09 7.06 -1.72
-85 - 1.20 0.86 0.28 1.42 9.97 —7.44
-86 1.35 0.73 0.18 1.28 8.81 -5.15
-87 - 1.00 0.56 0.35 1.43 10.52 —4.11
-88 1.40 0.87 0.25 0.93 7.31 —-7.41
-89 1.63 0.47 0.05 1.56 9.68 —1.64
-90 2.38 1.05 0.09 1.43 9.45 -9.36
91 1.65 0.86 0.21 1.46 10.03 -6.97
-92 - 0.88 0.98 0.25 1.04 7.44 -9.34
-97 - 2.20 0.69 0.18 1.37 9.86 —4.36
Y, =0.7215 My —0.4030 8 +6.7322 SK,;+5.2927 K; Y,>9.8433 Y,=9.8433 Y,=0.2825
M, —8.7604 5> —4.8922 SK;+0.0482 K; Y,;>-7.4190 Y,<—-7.4190
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Fig. 2 Composite column of sedimentary facies of the Lower Permian Shanxi Formation along Guanjiaya secton in Xingxian area
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bedding: 19—horizontal bedding: 20—trough cross bedding: 21—wave bedding: 22—paleocurrent rose diagram
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Fig. 3 Composite column of sedimentary facies of the Lower Permian Shanxi Formation along Xiegou section in Xingxian area
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Fig. 4 Granularity probability curve of sandstone of the Lower Permian Shanxi Formation in Xingxian area
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Table 2 The element facies label
A\ Ni Sr Ba V. V+Ni Sr Ba
] 69.64 45.07 93.51 526.60 0.61 0.18
t 55.83 54.43 62.80 435.80 0.51 0.14 -
3 78.32 44.38 161.80 423.10 0.64 0.38
3 82.48 57.89 71.28 644.60 0.59 0.11 =
i 76.47 69.82 64.47 437.40 0.52 0.15 -
Hatch et al. 1992 V V+Ni >0.6 0.46~0.6 - <0.46
1993  Sr Ba<0.3 0.3~0.5 0.3~1
ICP-MS ICP-MS  X-Series 10%
3.1
7
5 # 3
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Fig. 5 Photographs of sedimentary characteristics of the Lower Permian Shanxi Formation in Xingxian area
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a—large tabular cross bedding, distributary channel deposit of delta plain, light yellow-gray medium-coarse-grained sandstone, Guanjiaya strati-
graphic section, lower segment of Shanl-2; b—trough cross bedding, distributary channel deposit of delta plain, pale yellow medium-grained sand-
stone» Xiegou stratigraphic section» upper Shanl-2: ¢—bottom of Beichagou sandstone in scour contact with underlying strata, light gray medium-
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posit of delta front, light gray medium-grained sandstone, Xiegou stratigraphic section» lower Shan 2-3; e—small trough cross bedding, subaqueous
distributary channel deposit of delta front light gray medium-fine-grained sandstone, Xiegou stratigraphic section» upper Shan 2-3: f—wedge cross

bedding> channel mouth bar deposit of delta front> gray medium-fine-grained sandstone, Guanjiaya stratigraphic section» central section of Shan 2-3
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Fig. 6 Sedimentary section of Shanxi Formation in Xingxian area (from north to south)
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