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1
Table 1 The chemical and isotopic campositions of gas in fluid inclusions in Permian system reservoirs of Sichuan Basin
/m C/% Cy% Cy% COy% Ny % 8°Cy %0 Cop/ 0
S16—2 2372.43~5.77 2 Pi5s 65. 64 0. 89 0. 00 17.43 13.21 —34.99 —15.51
S17—1 2357.09~0.22 2 Py 3a 94. 58 2.69 0. 00 0. 84 1.39  —34.20 —20.90
S17—3  2357.09~0.22 2 P, 76.01 2.01 0.52 9.94
S54—1 2342 1 P, 3% 71. 10 2.02 0.31 18. 04 2.49 —36.12 —2.63
S54—2 2342 1 P, 23” 71.57 1.13 20. 07 5.04 —38.75 —5.08
S54—3 2342 1 PISB 79. 05 0.75 0. 00 11. 84 7.71  —31.76 —2.71
S20—1 1814.47~0.53 17 Plgc 89. 96 0.52 0. 00 3.05 4.42 —31.27 —6.08
S20—2  1814.47~0.53 17 P, 23(7 93. 26 0.38 0. 00 0.31 2.34
21—1 1802.95~3.32 17 P, ;L 87.12 0.54 0. 09 9. 66 2.33 —4.48
S21—2  1802.95~3.32 17 P, 23(7 84.42 2.19 0.56 9.02 3.19 —29.86 —6.49
S21—3  1802.95~3.32 17 P, 23(7 92. 67 0.43 0. 00 4.50 1.93 —31.80
S21—4  1802.95~3.32 17 P13 77.33 1. 10 0. 00 9. 62 8.17 —34.69 —11.87
S22—2  2783.30~0.51 P} 81.40 0.34 0. 00 13. 56 1.27 —33.51 —13.49
S23— 1 2781.11~0.20 P} 77. 88 2.04 0. 00 10. 40 6.92 —23.26
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Fig.2a The isotopic contents and percentage of CHy of fluid Fig.2b  The isotopic contents and percentage of CO2 in fluid
2
Table 2 The chemical and isotopic compositions of fluid inclusions in Sichuan Basin
'm C/% Cy% Cy% COYY% Ny % 35Cy %od Ceo/ o
S24—2  2951.22~0.37 99 Z4 21.9416 0.8569 0 55.3365 16.5807 —38.22 —13.92
S28—1  2903.00~0. 14 99 Z) 62.0409 1.1062 0.2027 27.6223 7.791 —41.9 —9.76
S28—2 2903. 00~ 99 Z) 12.6117 0.2758 0 84.6643 1.5885 —41.35 —14.85
S29—1  2933.60~ 0. 65 99 Zi 58. 8271 0.2686 0 33.2354 17.2016
S29—2  2933.60~ 0. 65 99 Zi 21.5052 0. 1879 0 69.0654 7.9923 —33.8 —7.53
S30 2939 99 Zi 10. 0856 0. 2003 0 50.7569 31.5293 —39.44 —3.64
S31—1  3029.02~0.12 99 75 68.0094 0.0671 0 25.6366 5.7862 —38.72 —12.31
S32—1 3001. 32 117 Zf 2. 1893 0.4960 0 1. 8846 76.8914 —42.23 —14.93
S32—2 3001. 32 117 Zf 24.5348 0. 6321 0 70.5655 3.5747 —34.19 —7.09
36— 1 3047. 21 117 Zi 37.2444 0.1202 0 44.7591 16.4395 —36.5 —9.4
36— 2 3047. 12 117 74 15.636 0.186 0 72.7047 8.7534 —44.9 —5.96
39—1 3159.16~0. 32 117 74 57.5524 0.0732 0 36. 1454 5.5146 —34.99 —12.75
S39—2  3159.16~0.32 117 75 14.0599 0.45% 0 54. 1788 29. 1873 —44.03
S47—1 3391. 87 117 75 57.2419 0.0291 0 33.2048 8.554 —34.15 —18.34
S47—2 3391. 87 117 75 13.0672 0.0902 0 71.2953 13.7766 —14.45
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Fig.3a The isotopic contents and percentage of Fig.3b  The isotopic contents and percentage of
CHy in reservoir protoliths CO3 in reservoir protoliths

3
Table 3 The chemical and isotopoic compositions of fluid inclusions in Sinian system reservoirs in Ziyang region of Sichuan Basin
/m C/Y%  C/% CYY% COY Y Ny% 8y % 8°Cy %3 Cop/
S07—1 4002. 14~ 4002. 5 1 VA 62.2 0.5 0.0 34.6 2.1 —17.0
S07—2 4002. 14~ 4002. 5 1 Zg 28.2 1.9 0.0 57.7 4.4 —41.5 —25.2 —24.2
S07—3 4002. 14~ 4002. 5 1 Zg 13.0 0.1 0.0 76.0 9.4 —39.2 —11.6
S08— 1 4047. 58 1 Zg 55.3 3.4 0.9 14.6 21.6 —42.1 —34.9 —6.7
S08—2 4047. 58 1 Zg 18.5 0.5 0.0 72. 4 21.6 —37.8 —18.2
S60— 1 3936 7 Zz(ﬁ 74.0 1.2 0.3 20.2 3.6 —40.4 —24.4
S60— 3 3936 7 Z,0 387 L2 0.2 463  13.0
S56—1 3412. 8 5 Zz(ﬁ 68.7 1.6 0.2 18.8 6.3 —40.5 —30.0 —16.6
S56—1 3412. 8 5 Zoit 23.5 0.2 0.0 68.6 5.7 —40.4 —12.7
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Gas Geochemistry of Fluid Inclusions in Carbonate Reservoirs
of Southwestern Sichuan Basin

| . e 2 .1 . 1 1
YANG Rong-sheng® ZHANG Mingjie© ZHANG Tong-wei LI Liwu  TANG Jun-hong
( State Key Laboratory of Gas Geochemistry, Lanzhou Institute of Geology. Chinese Academy of Sciences Lanzhou 730000);
2 ( Geology Department, School of Natural Source and Environment Lanzhou University, Lanzhou 730000)

Abstract The chemical components and isotopic compositions of fluid inclusions in different carbonate reservoirs
in Weiyuan, Ziyang and Longchang gas fields in the southwest of Sichuan Basin are measured by means of on-line
mass spectrometry connected with magnetic force crushing equipment to break fluid inclusions under vacuum.
Combining the geological characteristics of reservoirs, the sources of fluids of in the reservoirs are considered. Re-
sults are attained concerning that CH4 and CO; are mainly gas compositions in the fluid inclusions; the components
of fluid inclusions from reservoir protoliths in different ages are different and the gas contents vary differently in the
reservoir protoliths and the secondary veins in the same geological strata.

CHy is the predominant gas composition in fluid inclusions trapped in reservoir protoliths of Permian System,
which is generally higher than 80 %5; While in Sinian system, CO is the mainly gas composition, with the contents
of above 60%. In the inclusions lying in asphalt veins in Sinian system, the contents of CHy are the lowest ones
and those in reservoir protoliths are the second lowest. The contents of CH4 in inclusions of the secondary dolomite
veins are higher than both of the asphalt veins and reservoir protoliths, while the contents of CO2 in this series are
just on the contrary. According to the diversity of carbon isotopic components of CHs4 and CO7 in reservoir pro-
toliths, secondary mineral veins and asphalt veins respectively, this paper sheds light onto the intrusion pattern and
process of petroleum and natural gas in different strata of reservoirs in Permian system (P; 3y P13) and Sinian
system (Z4 Z3-Z>).

Key words The southw estern Sichuan Basin,  carbonate reservoir,  fluid inclusions, chemical compositions,

isotopic composition, migration of petroleum and natural gas



