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Fig.1 A plot of N, vs. He in
Weiyuan and Ziyang natural gases
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Table 1 Compositions and stable carbon isotopic compositions in Weiyuan and Ziyang natural gases
CH, CoHg H,S €O, N, Ar He C/ct 3¢ 3G,
/% /% /% /% /% /% /% /%o /%o
2 Zod®~* 85.07 0.11 1.31 4.86 8.33 0.053 0.25 99.87  -32.38 -31.34
27 Zyd*~* 87.07 0.09 1.28 5.19 6.02 0.045 0.31 99.90 -31.96 -31.19
30 Zyd*~* 86.57 0.14 0.95 4.40 7.55 0.046 0.34 99.84  -32.73 -32.00
39 Zyd>* 86.74 0.12 1.22 4.53 7.08 0.071 0.27 99.86  -32.42 -33.98
100 Zyd*~* 86.08 0.3 1.18 5.07 6.47 0.46 0.30 99.85  -32.38 -31.82
106 Zyd*~* 86.54 0.07 0.32 4.83 6.26 0.043 0.32 99.92  -32.37 -31.19
1 Zod®~* 93.59 0.12 0.75 4.31 1.22 0.002 0.04 99.87  -37.10
2 Zyd®* 88.23 0.17 3.49 4.17 0.041 0.09 99.81
3 Zyd*~* 92.2 0.35 0.83 5.66 0.97 0.031  0.009  99.62  -38.00
5 Zyd>* 85.57 0.09 0.007 11.88  0.082 0.32 99.89
6 Zyd*~* 82.05 0.03 1.37 6.59 9.67 0.003 0.20 99.96  -35.51
7 Zyd*~* 94.22 0.26 0.91 3.49 1.10 0.014  0.032  99.72
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Table 2 Sterane maturation indices in Weiyuan and Ziyang
CvS/ S+R CoofB/ oo+ BB

4 0.43 0.44

1 0.41 0.41

9 0.40 0.42

91 0.37 0.25
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Differences between Kerogen-and Oil-cracked Gases
in Sinian Reservoirs of Weiyuan and Ziyang Area

YIN Chang-he WANG Ting-dong WANG Shun-yu LIN Feng

Institute of Southwest Petroleum Nanchong Sichuan 637001
Abstract

By comparing nonhydrocarbon compositions carbon isotope ratios of natural gases and reservoir inclusions in Weiyuan
Area W and Ziyang Area Z and lower Cambrian black shale is the main sources of natural gas. Time of structure forma-
tion is different between W and Z. The former is during Yanshanian orogeny and the latter Indosinian Orogeny but Z struc-
ture disappeared in Yanshanian Orogeny. So natural gases for W are made up of oil and kerogen-cracked gases but the lat-
ter is important. However natural gases in Z are mainly made from oil-cracked gases.

C,/Cy" ratios of natural gases in W and Z are more than 99.62% therefore natural gases are high and over-matured
gases and hydrocarbon gases of natural gases in Z are more abundant in high-yield wells than in low-yield ones. Contents of
nitrogen gas in W Area is higher than 6% and less than 1.22% in high-yield wells and higher than 4.17% in low-yield
well in Z Area. C;/C;, contents of hydrocarbon gases and nitrogen hold out that natural gases in W are high and over-ma-
tured and nitrogen gas originate from high and over-matured lower Cambrian black shale. Natural gases with high content of
nitrogen and helium gases in W are mainly kerogen-cracked. Natural gases in high-yield wells in Z are oil-cracked. Because
content of radioactive element and nitrogen in oil are much lower than in source rock oil-cracked gases must contain low
content of helium and nitrogen gases. Natural gases in low-yield wells interfused by kerogen-cracked gases contain high con-
tent of helium and nitrogen gases. Methane carbon isotope ratios are nearly 5%o higher in W than inZ . R, %  based on
dBC; %o —R, % formula is 1% higher in W than in Z. Furthermore natural gases in W are kerogen-cracked and
those in Z are oil-cracked.

Homogeneous temperature HT  of liquid hydrocarbon inclusions in W is in the range of 80°C and 160°C and amount
of liquid hydrocarbon inclusions is small. Homogeneous temperature of abundant gaseous hydrocarbon inclusions in W is in
the range of 200°C and 240°C. Homogeneous temperature of hydrocarbon inclusions in Z is in the range of 80°C and
248°C and having liquid gaseous gaseous-liquid liquid-gaseous mainly liquid hydrocarbon inclusions. HT of liquid hydro-
carbon inclusions is in the range of 80°C and 160°C. and the rest are in the range of 150°C and 248°C. Accumulated oil is
small and biodegraded and oil-cracked gases in W are lack . Accumulated oil is large and oil-cracked gases in Z are abun-
dant.

Differences of nitrogen and helium gas methane carbon isotope ratios HT and phase of hydrocarbon inclusions prove
that natural gases originating from lower Cambrian black shale in W are kerogen-cracked and those in Z are oil-cracked.
Key words oil-cracked gases kerogen-cracked gases natural gas compositions nonhydrocarbon compositions — carbon
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