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Table 1

Typical composition of natural gas and carbon isotope in the Liaohe Basin

143 it % 53¢, %o
L) A I/ m
Cy C> Cs C3 N2 CO» Ci Ca Cs

&9 1 376 97.85 0. 68 0. 41 0.01 0.94 0.06 - 52.6 - 35.5 -24.9
JEUS 1 504 97.96 0.83  0.21 0.0l  0.88  0.26 - 555 -47.3 - 40.3
iv {4 1 706 98. 36 0.56 0. 10 0.01 0.91 0.01 - 52.2 -39.9 - 38.4
17 9- 11 2014 98.43  0.54 0. 14 0.01 0.79 0. 04 - 54.5 - 48.8 - 38.4
/10 1 526 98. 37 0.39 0.13 0. 01 0. 95 0. 08 - 59.3 - 39.8 - 30.0
ot 34 2 527 73.21 6.09 11.83 7.72 0.54 - 49.9 - 30.6 - 27.5
1= 10 2 064 91. 33 2.94 2.39 2.57 1.24 - 46. 4 - 28.7 - 26.6
@©@ 23~ 22 2276 90. 34 1.43 3.35 2.14 2.75 - 40.8 -27.3 - 24.5
A9 2 821 86. 96 6. 20 3.75 2.57 0.51 0.03 - 40.5 - 28.1 - 26.9
7 4 2 590 70. 96 13. 74 8. 99 5.87 0. 86 - 47.2 - 29.7 - 25.1
W05 1 335 99. 12 0.12 0.07 0. 54 0.01 - 44,7 - 13.1 - 3.7
HE 2 1 343 98.79 0.26 0. 08 0. 80 0.01 - 40.4 -9.7 +3.3
® BE7 1273 99. 64 0.20 0. 01 0.16 - 40.8 - 6.6 - 6.1

BE18 1315 97.17 1.76 0.01 0. 99 — 41.2 - 9.7
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Fig.2 Correlation of abnormal natural gas and main faults
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Table 2 CHi, He, Ar abundance and isotope data in the Liaohe Basin
. . B¢y, He, (*He/*He). WA,
R 5 B S B m WA/ Ay CHa4, %
%a 10- ¢ 107 10~ ¢
01 4 38 Es2 P 1 721~ 1 764 - 53.28 63.8 12. 40 964 371 98. 51
02 % 4- 8- 3 Es* 1 016~ 1 081 - 52. 38 7.0 4.50 747 342 97. 28
03 W 215 Es!(H) 2 410~ 2 421 - 52.09 34.6 2.73 641 239 97.71
04 53 Is 2 009~ 2 046 - 28.98 987.5 54.60 1 432 2 585 78.56
05 2213 Es* 2 196~ 2 236 - 36.37 63.8 14.70 725 1 047 90. 06
06 ik 12 Es3 P 1 898~ 2 018 - 41.21 15.0 1.96 695 741 88. 40
07 % 2-20-38 Ar 2 532~ 2590 - 39.60 7.2 6. 04 673 375 87. 62
08 %76 Es? 1 028~ 1 128 - 45.69 176.3 8.08 273 390 95.22
09 E) Ed 1 536~ 1 583 - 33.40 7.0 2.48 790 808 96. 67
10 # Es*® 1414~ 1436 -4534 9.1 9. 67 979 310 98. 87
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Fig. 4 Relationship of the ratio of mercury( Hg)

concentration and rare gas helium isotope
in gas of the Liaohe Basin
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ORIGIN OF NATURAL GAS WITH ABNORMAL
CARBON ISOTOPE COMPOSITION
—A CASE STUDY OF THE EAST DEPRESSION, THE LIAOHE BASIN

MENG Wergong"’

(1. Exploration Environment and Resources School, Southwest Petroleum Institute, Chengdu, Sichuan 610500, China;
2. Liaohe Oilf ield Branch Company, CNPC, Panjin, Liaoning 124010, China)

Abstract: Carbon and hydrogen isotope composition of natural gas are effective geochemical measures to
distinguish gas origin and type, provide insight of the correlation of different gas sources, and determine
gas maturity. Study shows that, composition of carbon isotope of methane is mainly influenced by type of
organic matters and thermal evolution. Composition of carbon isotope in heavy hydrocarbons, such as
ethane and propane, is mainly determined by carbon isotope of organic matters of source rock. At the same
time, it is apparently influenced by the degree of thermal evolution. Gas with abnormal carbon isotope
composition has been found in the Liaohe Basin. This type of gas is distributed in the southern part of East
Depression in the Liaohe Basin. The 8" C; value of carbon isotope of methane is — 44 %o to — 40 %q the
§7C, value of ethane is — 13 %oto — 6.6 % and the 8°Cs value of propane is — 6. 1 %oto + 3.3 % Ethane
and propane of this type of gas are abnormally rich in heavy carbon isotope. This is the first time that this
special type of gas is found. Geochemical data and geological setting analysis have proved that, this type of
gas should fall into the category of mixed gas.

Key words: heavy carbon isotope; inorganic gas; organic gas; mixed gas; natural gas





