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Table 1 Results of compositional analysis of gases in th;a eastern Fault basin of Songllao Region

"les| T F g s % % el _a_
% (m) ¢Ha | coHs | cans| ica | nca | ics [ nes | Nz [ coz | H2 | me | PC4 ] C1-CS
W 235~ 246 Kzq3 193. 03 2.12| 0. 46 3.394{0. 226{0.773 0.9730 | *
+ Wil | 620. 40~625. 40 | K2q2 |90. 38 0.73 | 0.21 | 0.09 | 0.11 {0. 053]0. 070 1. 81 0.72| 0.9863
1204. 8~1218. 2 | Kzq1 |97. 05| 1. 00 [0. 093{0. 014/0. 037 1.43 ] 0.37 0.38| 0.9883
SNz 1449. 4~1457 | Kia |94.72| 2. 47 [0. 086 0. 010/ 0. 020 211 0.60 0.50 | 0.9734
SN11 | 2320.6~2416 | Kid [92.75 0.77 |0.153]0.028)0. 034 6.9 |0.58 0.82 | 0.9895
4 SN13 | 1522. 4~1578.0 82.90] 2.72 | 1.55] 0.15] 0. 01 | 0. 05 | 0. 05 }12. 40] 0. 17 15 | 0.9481
SN18 | 1772.6~1798. 4 fuen 75.56] 1.34 | 1.94] 0.06 [ 0.09] - - e.78)0.12 0.67 | 0.9565
Rips| sn 602~605 K2q3 |94. 89 1. 49 | 0.18 |0. 082[0. 014[0. 00770. 021 5. 31 | 0. 06 5.85 | 0.9814
s 562~ 566 94.60] 1.75 [ 1.07 1.40 0.9573
» K2q3
feon 585590 96. 23] 0.45] 0.20 0. 08 2.86 | 0.26 0.9925
- Ri01 | 1383.6~1378.2 | K2q! |85. 69 5.81 | 2.59 0.63 3.4 0.9047
®iol | 2348~2360 | Kish [91.26( 3.23 | 1.20 0.58 1.83 0.9479
Frs8 | 1693.5~1763.5 | Kaq4 |94. 19| 1.74 | 0. 20 3.42]0.32 lo. 0624 0.4 | 0.9798
F163 | 1822~1847.7 | K2q3 [86.73] 1.84 | 0.54 9.59 | 1.12 |0.001}0. 0144 0.5 | 0.9733
e | 1702 8~1727.3 | K2q3 |88. 68| 0.74 |0. 087 9.99]0.38 . 1324 0. 9908
w | mim: | zs22~2871 | Ko [86.65] 1.77 | 0. 22 7.048{ 0.71 0. 0024 0. 019 0. 9775
! T&Hs3 2890 Ko |93.63| 1. 42 0.082 5. 86 0. 9842
FS T3 2950 Kiye [12.39] 4.05 | 3.20 80.35 1.3
=& 3361 Kisn | 9257 | 6. 48 1.32 0.35 {0. 0139 0.9948
=1 | 3393.5--3247 | % {87. 11| 1.97 { 0.32| 0.045 8.85|2.16 0.12| 1.51| 0.9805
BB | 2860~2870 | % {92.96]3.26 | 0.49 0.25 3.09 = 0. 9587
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Fig. 1 The carbon isotope character istics of gases Fig. 2 The discriminant diagram of
in the eastern Songliao Region, and the carbon isotope for gas genetic types
discriminant diagram of their genetic types (From Zhang Yigang,1991)

(From Zhang Shiya, 1985)
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Fig. 5 Correlation between gas(K.q) and
hydrocarbons absorbed by rock (K:q")
with light hydrocarbon
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Characteristiscs of Natural Gases and the Correlation of

Gas/Rock in the Eastern Fault Basisns of Songliao Region
Xwo Hawyan
(Jilin Oil and Gas Exploration Company. Changchun)

Abstract

With the further exploration work, more and more natural gases have been found in eastern
fault basins of Songliao region, such as Shiwu fault basin, Dehui fault basin, Fulongquan fault

basin and Ying — Xing fault basin etc. Based on the abundant geochemical data of the gases, the

© B, 1990, FIA MM EBEEMR B 1 H.
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genetic types of the natural gas and the correlation of gas/rock in these basins have been studied.
The main conclusions are drawn as follows.

1) The natural gases are generally hydrocarbon gases. Methane ranges from 75~96%;, and
heavier gases are totally about 0. 73~ 10. 65% , containing various amount of nitxogen (N, 1~
20%) and a little carbon dioxide (CO,). These gases are chemically dry with C,/C,—C;s generally
larger than 0. 95.

2)Four kinds of genetic types of natural gas have been subdivided by using the data of carbon
isotopes.

(DSapropelic—type gas; The isotopes of C,and C,are relatively lighter, i,e. , 53C; —48. 08%;
and 8'°C, — 35. 45%,. The gas associated with oil, indicating that this kind of gas was derived from
hydrogen —rich type kerogens during the mature stage of hydrocarbon generation.

(@ The lower mature humic— type gas:5'*C; — 46~ —49%,, 5*C, —26. 58 ~—29. 73%,. The
carbon isotope of ethane is heavier than —29%, witch is usually an indicator of humic—type gas.
The gas it is with lighter isotope of methane indicates that it is generated from oxygen—rich type I
kerogen at the lower mature stage.

(@ The post— mature humic —type gas; with 8'*C,>— 30%, and 5“C,>— 27%,, was found
prédom'mantly in the relatively deep levels (K,—basement). Besides methane, ethane, propane etc,
there are also a little hydrogen (H;) and helium (He). The gas with heavier isotope of methane
commonly interpreted as post— mature humic —type gas.

@Mixed — type gas with 6%C; — 32~ — 42%; and 5'3C, — 26~ —33Y%,, is the most aboundant
gas type in these fault basins. Some of the sampled gases contain mercury which is usually an
indicator of humic — type gas. Considering the geological setting, the author believe that this kind of
gas is possibly either the product of the type I kerogen or a mixture of sapropelic —type gas and
humic —type gas.

3)The correlati<;ns of gas/gas and gas/rock have been done by studying the data of the light
hydrocarbon (C;~C,) ,hydrocarbons absorbed by source rocks, the relation between carbon isotope
and vitrinite reflectance and the other geological data, in orger to determine the source rocks. It is
suggested that these gases, whether they occur in the Quantou depressed Formation or in the
Denglouku Formation and underlying farlted Formation, are all derived from lower Cretaceous coal
— bearing measure of the fault basin fill (K,;d — K;sh), not from Qingshankou depressed

formation.



