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Table 1 The chemical components and isotope composition of some selected

natural gases from Liache Basin

/m C, G G Cy N, CO, LEX e} o3¢, 013G,
9 1376 97. 85 0. 68 0. 41 0. 01 0. 94 0.06 - 52.6 -355 -24.9
5 1504 97. 96 0.83 0. 21 0. 01 0. 88 0.26 - 55.5 -47.3 - 40 3
4 1706 98. 36 0.56 01 0. 01 0. 91 0. 01 - 52.2 -39.9 - 38 4
9 11 2014 98.43 0.54 0. 14 0. 01 0. 79 0.04 -54.5 - 48 8 - 384
10 1526 98. 37 0.39 0. 13 0. 01 0. 95 0.08 -59.3 -39.8 - 30
34 2527 73.21 6.09 11. 83 7. 72 0.54 -49.9 -30.6 - 27.5
11- 10 2064 91.33 2.94 239 257 1. 24 46. 4 - 287 - 26.6
23- 22 2276 90. 34 1.43 3. 35 2 14 2175 - 40.8 -27.3 - 24.5
9 2821 86. 96 6.2 3.75 257 0. 51 0.03 -40.5 - 281 - 269
4 2590 70. 96 13.74 8 99 5. 87 0. 86 - 47.2 -29.7 - 251
105 1335 99.12 0.12 0. 07 0. 54 0.01 - 44.7 - 131 - 37

2 1343 98.79 0.26 0. 08 0.8 0.01 - 40.4 -97 33

7 1273 99. 64 0.2 0. 01 0. 16 - 40.8 - 66 - 61

18 1315 97. 17 1.76 0. 01 0. 99 -41.2 -97
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Abstract

Stable isotope geochemistry provides some insight into the origin, correlation and secondary refor—
mation of natural gases. Generally, the cathon isotope composition of methaneis controlled by maturity
and organic matter type of source rock , and that of G+ gaseous components of natural gases is depended
on the carbon isotopic composition of organic matter in source rock and also influenced by maturity. The
bacterial gas has— 5560 of <W’Ci and - 3000 of <W’ . The thermogenic gases,withw30 from — 5000
~ = 250, W C2 from — 450~ - 2200 and W’ G from - 3800~ — 20, are rich in heavy isotope as the
maturity increasing. The abiogenic gas , with W’ - 250, has a carbon isotope reverse distribution of Ci
to Gi. The measurement of chemical components and carbon isotopic composition of natural gases from
Liaohe basin shows that the natural gases form this basin can be divided into three groups. The group 1
gases, with WG from— 590~ — 5060 W’ @ from — 4800~ - 3600, W’ G from— 4000~ — 2461 and very
low concentration of C» ( < L 0% ), are bacterial gases. The group Il gases,withWBCl from — 4%~ -
3860, W @ from — 31 to— 2600 , W’ G from — 290 10— 26%0 and concentration of Cx > F ,are typical
thermogenic gases. The group 111 gases,withw3 G from— 40~ - 4000 W C2 from- 13 06~ — 6. 600,
W2 G from — 6 V0o~ + 3. %% and relative low content of G (<% ), are enigmatic. The depth of reser—
voirs of group Il gasesis relative shallow, ranging from 1 270 m to 1 330 m. The group I1I gases are con—
sidered to be secondary reformed by bacterial oxidation, according to geochemical characters and geolog—
ical background.
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