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Abstract ; Organic-rich marine shales in the Lower Cambrian Shuijingtuo ( Niutitang) Formation,the Upper Ordovician
Wufeng Formation and the Lower Silurian Longmaxi Formation of western Hubei-eastern Chongqing area are very
attractive targets for shale gas exploration in southern China. This research shows that the maximum paleogeotemperature
experienced by the Shuijingtuo Formation ranges from 280 °C to 300 °C ,while the maximum paleogeotemperature of the
Wufeng Formation and the Longmaxi Formation ranges from 200 °C to 220 °C. The organic matter of the three formations
is over-mature ,with the vitrinite reflectance (R,) for the Shuijingtuo Formation varying from 3.90% to 4. 50% , while
that for the Wufeng Formation and the Longmaxi Formation from 2.45% to 3.00%. However,nearly a complete series of
n-alkanes mostly with bimodal distributions, isoprenoid alkenes, steranes, and terpanes have been observed in saturated
hydrocarbons from the sampled shales’ chloroform extract. This demonstrates that the conversion from liquid hydrocarbons
to gaseous hydrocarbons (i. e. cyclo-polycondensation and hydrocracking) has been restricted within the shale strata, and
thus the carbon skeleton of typical saturated hydrocarbon biomarkers could preserve at 200 °C to 300 °C for 50 to 180
Ma. What is also shown by the research is that some saturated hydrocarbon biomarkers in over-mature shales have not lost

their ability to indicate maturity and biogenesis completely. Judging from the carbon number range and bimodal distributions
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of n-alkanes,and C,; tricyclic terpane/C,, hopance ratios in the sampled shales, the shales in the Shuijingtuo Formation

have a higher level of organic maturity and the prokaryote is a major source of their organic matter, while the organic

parent substance for Wufeng shales and Longmaxi shales are mainly derived from bacteria and alga.

Key words; organic matter, over-maturity, saturated hydrocarbon, shale, Lower Paleozoic, western Hubei-eastern

Chongqing area
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Fig. 1 Tectonic location of western Hubei-eastern Chongqing area (a) and the well position map of shale samples (b)
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Table 1 Details of shale samples from Well EY-A and
JY-A in western Hubei-eastern Chongqing area and

experimental measurement results

ROE A" R/%

FERaS  WEE/m XA TOC/ % SR %

JY A0 2330.70 S, ! 1.07 0. 002 3.00
JY —A02 2 346.50 S,1 2.47 0. 004 2.74
JY —A03  2359.50 S, 1 1.68 0. 004 —
JY —A04 2 374.90 S,1 1.58 0. 003 2.83
JY —A05 2 380.50 S, ! 2.98 0.013 —
JY —A06 2 391.80 Syl 3.48 0. 008 —
JY —A07  2399.60 S,1 4.19 0. 008 —
JY —A08  2401.76 S,! 4.43 0.012 2.45
JY —A09 2 404.80 S,1 4.42 0. 005 —
JY-A10 2 412.80 05w 4.05 0. 024 2.81
JY-AlIl  2414.20 05w 4.46 0.010 2.99
JY-AI2 2414.80 05w 4.47 0.023 2.86
EY -A01 3807.10  €ish 5.67 0. 004 4.03
EY -A02 3823.90  €ish 6.70 0. 003 3.94
EY - A03 3 879. 65 €1sh 5.71 0. 004 4.08
EY - A04 3 899. 65 €ish 5.97 0. 001 4.02
EY - A05 3911.35 €Cish 9.42 0. 002 4.13
EY -A06 3913.60  €ish 7.21 0. 008 4.04
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Fig. 2 Simulation of burial history and organic matter maturity of Well EY — A and Well JY — A in western Hubei-eastern Chongqing area
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Table 2 Geochemical parameters of saturated hydrocarbons from shale samples in western Hubei-eastern Chongqing area
g WEE/m R IEFBE R e W ER 173 nCy _/nCp,  OEP  Pr/Ph Cy/Cyffiki Cy TT/C3H
JY -A01 2 330.70 Syl nCs—nCsy L nCig,nCyy 0.32 1.15 0.25 0.99 0.29
JY —A02 2 346.50 Syt nC;—nCs; J=:H nCy; 2.46 1.02 0.25 1.39 3.37
JY -A03 2 359.50 Sil nCg—nCs;3 A nCig,nCyy 0.58 1.07 0.20 1.61 1.82
JY - A04 2 374.90 Sl nCs—nCs; pie nCg,nCyy 0.36 1. 09 0.23 1.49 2.85
JY - A05 2 380.50 Syl nC;s—nCs; N nCy;,nCys 0. 36 1.07 0. 30 1.31 2.60
JY - A06 2 391.80 Sl nCis—nCyy pye nCyg ,nCys 0.53 1.09 0.35 1.38 1. 19
JY - A07 2 399.60 Sil nCg—nCs;s pie nCg,nCy 0.63 0.99 0.31 1.33 1.54
JY - A08 2 401.76 Syl nCy,—nCs, B nCy; 3.15 0.99 0.25 2.94 3.71
JY —A09 2 404.80 Sil nCig—nCsy A nCg,nCyy 0.38 1. 08 0.17 1. 36 2.70
JY-AI0 2412.80  Osw nCps—nCss X nCyg,nCos 0. 88 .07 0.36 1.42 1.97
JY - A1l 2414.20 05w nC;s—nCsy; he'd nCg,nCys 0.72 1.31 0.32 1.29 1.75
JY-AI2 2414.80 Osw nCp3—nCss W nCq,nCys 0. 62 1.09  0.46 1.67 3.29
EY -A01 3807.10 €ish nC¢—nCs, A nCg,nCy 0.44 0.91 0.23 1.33 0. 89
EY -A02 3 823.90 €ish nCg—nCy N nCg,nCy 1.95 1.02 0.17 1.43 0. 88
EY -A03 3879.65 <€ish nCys—nCsg W nCpg,nCy 1.09 0.92  0.16 1.29 1.17
EY -A04 3899.65  €ish nCj;—nCy pyd nCyy ,nCyps 1.00 0.72 0.09 1.31 0.92
EY -A05 30911.35 €1 sh nC,;—nCy, W % — 0. 60 1.19 0.13 1.04 0.14
EY - A06 3 913.60 €15h nC,—nCy B nCig 6. 46 0.99 0.34 1.53 1.90
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