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Table 1 Compositions of natural gases in Changxing Fm.—Feixianguan Fm. gas reservoirs
H, He N, HS CO, Cy (@) G iCy Cy iCs Cs Ce
4 Pych 0.07 0.02 0.46 0 0.97 97.61 0.54 0.16 0.06 0.07 0.03 0
5 T,/ 0 0.02  0.93 0.012 0.19 97.99 0.46 0.1 0.057 0.052 0.032 0.045 0.12
1 Pych 0.08 0.02 0.57 0.39 6.3 92.46 0.18 0 0 0 0 0
10 T, f' 0.004 0.041 1.87 0.004 96.85 0.53 0.38 0.065 0.069 0.029 0.052 0.061
8 Ty 0 0.046 0.92 0.04 97.81 0.91 0.19 0.02 0.013 0.04 0.007 0.034
16 T.f 0 0.03¢ 0.7 0.114 0.001 98.75 0.37 0.02 0.005 0 0 0 0
1 T,/ 0.116 0.014 0.42 16.21 0.46 82.7 0.04 0.04 0 0 0 0
4 T, /23 0.01 0.04 0.9 0 0 98.78 0.19 0.01 0 0 0 0
4 T.f* 0.001 0.014 0.64 7.07 1.31 90.87 0.09 0.002 0 0 0 0 0
22 T,/ 0.005 0.017 1.05 0.87 97.75 0.28 0.01 0.003 0.003 0 0.1 0
6 T, /! 0 0.02 0 0.18 98.65 0.35 0.02 0.004 0.003 0 0.003 0
9 T.f 0 0.028 0.56 0.01 99.05 0.33 0.02 0 0 0 0 0
1 T."" 0.013 0.032 0.98 10.92 7.01 80.9 7 0.07 0 0 0 0 0
10 Pych 0 0.02 0.71 0.19 2.79 95.99 0.26 0.04 0 0 0 0 0
56 T.f* 0.058 0 0.3 8.52 2.57 88.39 0.16 0.01 0 0 0 0 0
5 T, 23 0 0.015 0.29 6.35 2.28 90.82 0.22 0.02 0.003 0.003 0 0 0
11 T, /! 0 0.025 0.86 0.12 0.73 97.99 0.23 0.1 0.002 0.002 0 0 0
14 Pych 0 0.03 0.92 0.08 0.77 97.9 0.29 0 0 0 0 0
21 Pych 0 0.03 0.92 0.08 0.67 98.04 0.25 0.01 0 0 0 0 0
21 T,/ 0 0.027 0.94 0.59 0.57 97.64 0.2 2 0.01 0 0 0 0
5 Pych 0 0.03 0.8 0.08 0.65 98.16 0.23 0 0 0 0 0
5 T.f 0 0.027 0.51 0.02 0.6 98.6 0.23 0.0l 0.002 0.001 0 0 0
118 Pych 0.06 0.01 0.64 0 0.94 97.85 0.41 0.06 0.02 0.02 0 0 0
12 T2 0.001 0.021 0.91 0.1 98.55 0.35 0.05 0.009 0.008 0 0 0
9 T,/ 0.09 0.024 1.12 0.02 0.81 97.46 0.37 0.05 0.014 0.019 0.006 0.01 0
23 Pych 0 0.02 0.56 0.13 1.9 97.1 0.31 0 0 0 0 0
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The Origin of Natural Gases and Geochemistry Characters ofChangxing
Reef and Feixianguan Oolitic Beach Gas Reservoirs in Eastern Sichuan Basin

YANG Jia-jing'  WANG Yi-gang' WANG Lan-sheng'
WEN Ying-chu! LIU Hua-yi' Zhou Guo-yuan®
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Abstract Changxing Reef of Upper Permian and Feixianguan oolitic beach of Lower Triassic are the focus point
of exploration work in Sichuan Basin during the ninth-five-year-plan. Through the study on organic geochemistry
of source rocks of Upper Permian and Lower Triassic reservoir bitumen and natural gases of Changxin Fm. reef
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and Feixianguan Fm. oolitic beach gas reservoirs the shoreside coal measures mudstone and the sea trough carbon-
ate of Upper Permian Series have been defined as the main source rocks which are high maturate and controlled by
the different sedimentary facies and the reservoir bitumen and natural gases of Changxing Fm. reef and Feixian-
guan Fm. oolitic beach gas reservoirs are originated from the source rock of Upper Permian Series the natural gas
is a dry gas being thermally degraded from oil the solid bitumen is a residue of oil retained in reservoir rocks and
the migration of natural gases is mainly vertical.

The volume of H,S is high in some exploratory wells of Feixianguan Fm. oolitic beach gas reservoirs such as
Gaofengchang Longmen Tieshanpo Dukouhe Luojiazhai structure etc. H,S is associated with the distribution
of anhydrite in Feixianguan Fm. oolitic beach reservoir and related with the thermochemical sulfate reduction

TSR . And all above are closely related with the sedimentary facies.
Key words Sichuan Basin ~ Upper Permian series =~ Changxing Formation = Feixianguan Formation  reef
oolitic beach  hydrogen sulfide  gas reservoir geochemistry

Continued from page 348

pores of quartz grains were usually small in their size and low in their abundance. Up to 80% of organic inclusions
existed in the state of liquid hydrocarbon phase only some 20% of them in gaseous and gaseous-liquid hydrocarbon
phases. In addition to organic inclusions there were some saline-aqueous solution inclusions. Combined with the
evolution history of the diagenesis and organic matter maturation the fluid inclusions were mainly formed in the
stage of late diagenesis in late Jurassic. The homogenization temperatures of inclusions fell in the temperature inter-
val of 101 ~130C with ranges of 101 ~110C and of 121 ~130C as two peaks. According to the temperature
history of Sangonghe Formation the temperature of 101 ~110C was consistent with the temperature of San-
gonghe Formation in late Jurassic and the peak of 121 ~130C with the temperature in the end of Jurassic when the
formation reached its deepest burial in geohistory. The composition of hydrocarbon inclusion also showed two peaks
in gas chromatogram with one peak in C;g or Gy and the other in Cyq or C,;  which indicated the two formation pe-
riods of the inclusion. The maturity indices of inclusion component showed that the inclusions were formed in low
mature stage of source rock. In summary the fluid inclusion of Sangonghe formation of Jurassic in Yanqi basin
were mainly formed in two periods with one in late Jurassic when the source rock of the basin was in low mature
stage and the other in the end of Jurassic when the formation reached its deepest burial and the source rock in ma-
ture stage.

Key words Yangi Basin fluid inclusion homogenization temperature petroleum entrapment oil and

gas migration





