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Abstract: To date there are only a few studies on genetic potential of the Early Carboniferous shale in Guizhong depression, which
severely restricts the unconventional oil and gas exploration (mainly shale gas) in this area. In this study. typical profile measurements
and sampling analysis of the shale from the Early Carboniferous slope facies in Guizhong depression were conducted, and then the
hydrocarbon generating potential of the shale was discussed from multiple perspectives, including the TOC content, rock pyrolysis,
organic carbon isotope composition, n-alkane composition and the vitrinite reflectance of the shale. Combined with regional tectonic evo-
lution history, three models of near source gas reservoirs, which are closely related to the shale from the Lower Carboniferous Yangua-
nian Stage. are summarized. The results show that, TOC values are ranging from 0.25% to 15.67%. The shales deposited before
forced regressive are rich in organic matter, with TOC values greater than 2%. There are weak positive correlations between TOC value
and chloroform bitumen “A”, the hydrocarbon generating potential and the total hydrocarbon respectively. The type of the organic met-
ter in the shales is mainly classified as kerogen type II. The values of R, are ranging from 1.72% to 2.78% , in the overmature stage.
According to the lithologic characteristics and the present tectonic position of Guizhong depression, we suggest that the ramp structure

zone in the middle of the depression is favorable for the formation of near source gas reservoirs, while the back thrust zone is poor. The
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thrust nappe structure zone in the edge of the depression is the near source gas accumulation zone with lithologic traps.

Key words: Guizhong depression; Early Carboniferous; shale; maturity; source rock evaluation.
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Fig.2 Lithologic characteristics of Early Carboniferous the 3rd grade sequence in the study area
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Fig.3 Stratification and sequence division of sampling profile in the Lower Carboniferous Luzhai Formation, in Luzhai County
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Table 1 Organic matter abundance distribution of shale in Changshengwa profile in Luzhai County
S 45 TOC(Y%) HI(10~) “A”CYD HC(10~%) Si+8;(10%) HC/TOC
Cii,-24-1 0.47 6.4 0.024 11.09 0.03 23.6
C,-23-1 0.31 3.2 0.007 31.16 0.03 100.5
Ci,-22-1 0.57 7.0 0.006 26.38 0.06 46.3
Cy,-21-1 0.51 3.9 0.007 15.25 0.03 29.9
C1,-20-1 0.94 6.4 0.003 17.71 0.08 18.8
Ci,-19-1 0.43 4.7 0.002 3.72 0.03 8.7
Cq1,-18-2 0.25 4.0 0.002 6.32 0.01 25.3
Cyp,-17-1 1.14 6.1 0.005 6.26 0.13 5.5
Cyp,-16-1 0.79 7.6 0.003 6.77 0.09 8.6
Cip,-14-1 1.06 1.9 0.110 5.85 0.03 5.5
Ci,-13-1 2.52 3.2 0.004 10.21 0.16 4.1
Cy1,-10-2 2.01 2.0 0.176 5.82 0.04 2.9
Ci,-10-1 3.80 1.3 0.002 14.97 0.06 3.9
Ci1,-8-2 4.53 2.0 0.164 5.54 0.11 1.2
Ci,-7-3 4.50 3.1 0.015 22.02 0.31 4.9
Ci,-7-1 3.05 3.0 0.132 9.38 0.15 3.1
Cy1,-6-3 4.57 2.0 0.153 8.82 0.13 1.9
Ci,-5-1 4.10 1.5 0.140 6.90 0.12 1.7
Ci,-4-1 15.67 6.8 0.016 21.06 1.25 1.3
Ci,-3-1 / / 0.001 5.69 / /
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Table 2 The parameters of chain alkane and steranes in the Early Carboniferous shale

R TR Ca1— /Cazy Pr/Ph Pr/nCi Ph/nCis C27R/CasR C2sR/C2oR
Cip,-24-1 11.22 0.71 0.47 0.85 1.33 0.92
Ci,-23-1 26.61 0.97 1.19 1.91 1.51 0.66
Ci1,-22-1 29.99 0.78 0.69 1.33 1.11 0.70
Cy,-21-1 21.45 0.84 0.51 1.44 1.30 0.65
Cy1,-20-1 0.96 0.30 1.15 1.40 1.27 0.74
Ci,-19-1 1.90 1.28 151.90 3.04 1.71 0.58
Ci1,-18-2 3.77 1.01 1.37 1.03 1.52 0.62
Cip,-17-1 1.71 0.94 250.85 239.32 1.13 0.51
Cip,-16-1 3.86 1.03 143.81 2.04 1.31 0.60
Ci,-14-1 3.57 1.40 1.07 1.09 1.14 0.23
Ci1,-13-1 5.01 0.87 0.86 1.13 1.38 0.62
Ci1,-10-2 1.69 0.83 0.87 1.59 1.67 0.86
Ci,-10-1 2.43 0.75 1.00 1.24 1.38 0.82
Ci1,-8-2 1.34 0.92 1.19 1.07 1.19 0.84
Cy1,-7-3 / 1.14 2.49 2.39 / /
Ci,-7-1 1.78 1.60 3.68 1.63 0.88 0.19
Ci1,-6-3 6.72 0.83 0.96 2.18 1.25 0.81
Ci1,-5-1 1.17 0.67 1.33 1.81 1.36 0.80
Cip,-4-1 2.93 0.67 0.54 1.21 1.80 0.72
Cip,-3-1 1.29 0.91 2.14 1.19 1.92 0.65
Ci,-ND-3 1.80 1.20 2.45 1.16 1.46 0.69
Ci,-ND-2 2.48 1.11 0.80 0.90 1.88 0.94
Ci,-ND-1 3.54 1.22 0.96 1.06 / /
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Table 3 Microscopic identification of the shales in the Early Carboniferous

555 JERA FEIR A i It 40 T S5t 40 TI1 RN S
Ci,-5-1 90 0 8 2 82.00 1
Ci,-7-1 80 0 15 2 69.75 I,
Ci1,-10-2 70 0 24 6 46.00 I
Cyp,-17-1 0 1 88 11 —76.50 I
Cip,-24-1 3 0 85 12 —72.75 I
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Table 4 Vitrinite reflectance of shale in the Upper Paleozoic in Guizhong Depression
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Fig.6 Relationship between organic carbon isotopic compo-
sition and organic carbon content of shale in Early

Carboniferous in Guizhong depression
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Table 5 Clay content and composition of shale in the Devonian-LLower Carboniferous in Guizhong Depression
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