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Geochemical characteristics and origin of natural
gas in Lishu Fault Depression, Songliao Basin

Zhang Jun', Zhao Hongjing”, Zhang Min’

(1. Science and Technology Development Department, SINOPEC, Beijing 100728, China;
2. Department of Geochemistry, Yangize University, Jingzhou, Hubei 434102, China)

Abstract; Based on the analyses of natural gases from three gas fields and three oil fields, the composition and
plane distribution of natural gases in the Lishu Fault Depression of the Songliao Basin were discussed and the ge-
netic types of gas were identified. Natural gas in the Lishu Fault Depression contains significant alkane gases and
a little nonhydrocarbon gases, especially CO,. Alkane gases and CO, were organic genesis and there were three
genetic types of alkane gases in the Lishu Fault Depression. The first type was mixed by oil-type gases with differ-
ent maturities, mainly located in Pijia gas field, Bawu and Siwujia oil fields, with partly reserved order of 8" C.
The second type was coal gases with high and over maturity, located in Gujiazi gas field and Xinli oil field, with
reversed order of §°C. The third type was mixed by oil-type gas and coal gas, located in Houwujiahu gas field.
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Distribution of gas fields and samples in Lishu

Fault Depression, Songliao Basin
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Table 1 Chemical composition of natural gases in Lishu Fault Depression, Songliao Basin
A % A
X WKH o T WE/m =i 30/% C/Cis Co/% ﬂjt/
N, €0, € € € i€, G, iCs nCs G o
PK7 1917.2~1961.9  Kpye 2,72 0.09 90.16 4.58 1.38 0.22 0.37 0.08 0.11 0.29 97.19 0.93 7.04 2.8l
1T PK2 2008.5~2028 Kyye 2,45 0.17 88.90 4.96 1.87 0.32 0.57 0.14 0.19 0.44 97.38 0.9 8.48 2.62
ijf K% PK3 2125~2165.8 Kiye 1.60 0.23 91.87 4.54 1.12 0.15 0.25 0.06 0.08 0.11 98.17 0.9 6.30 1.83
# e
3 S PK13 2104 ~2221 Kyye 2,54 0.08 90.60 4.28 1.28 0.23 0.40 0.10 0.15 0.36 97.33 0.93 6.7  2.62
Litd PK139-1 1860.6~2105.2 Kyye 2.78 0.09 89.93 4.55 1.50 0.24 0.42 0.09 0.14 0.26 97.13 0.93 7.21 2.87
SNI39  2068.8~2110.8 Kpye 1.68 0.10 92.34 3.81 1.03 0.19 0.31 0.09 0.11 0.36 98.22 0.94 5.88 1.78
BK60-10 2099 ~2 134.5 Kiye 1.95 0.15 89.85 5.12 1.5 0.37 045 0.13 0.11 0.33 97.90 0.92 8.05 2.10
BK61-4 2074.2~2076.6 Kjye 1.94 0.25 90.50 5.06 1.32 0.26 0.30 0.09 0.07 0.21 97.81 0.93 7.31 2.19
BK136-1 2283~2314 Kish 2,94 0.49 8592 6.43 2.5 0.50 0.80 0.11 0.10 0.13 96.57 0.8 10.66 3.43
NE SWI00 2085.3~2088.8 Kish 422 0.54 8.20 578 1.87 0.39 0.5 0.13 0.13 0.19 9523 0.91 9.04 4.7
S H SN98 1516 ~1520 Kid 220 0.15 90.15 520 1.28 0.28 0.34 0.10 0.11 0.21 97.66 0.93 7.51 2.34
BD2 1346 ~1356 Kid 411 0.03 91.48 2.54 0.78 0.23 031 0.12 0.12 0.28 958 0.96 4.38 4.14
i BK34 2245.6 ~2284 Kish 317 0.26 89.61 4.64 1.27 0.29 0.37 0.10 0.12 0.18 96.57 0.93 6.95 3.43
f; SN100 1146 ~1150.6 Kig 454 0.00 92.50 2.00 0.48 0.10 0.15 0.05 0.06 0.11 9546 0.97 2,96 4.54
4|
& WEZF  WI80 1154~1216.9 K]q' 436 0.13 88.75 434 1.32 027 039 0.10 0.12 0.22 9551 0.93 6.76  4.49
o WA wie 586 ~ 590 K 401 0.00 9.45 1.31 0.07 0.05 0.02 0.02 001 0.06 9599 0.9 15 4.0
. HD20-18 1205~1275 Klq1 1.56 0.00 96.68 1.51 0.15 0.02 0.04 0.01 0.01 0.03 98.44 0.98 1.76 1.56
ﬁ,:% HD25-18 1214~1244 Klq' 2.61  0.00 95.64 1.50 0.16 0.01 0.03 0.01 0.01 0.04 97.39 0.98 1.75 2.61
HD26-17 1545 ~1549 K,q' 1.65 0.00 96.50 1.61 0.15 0.02 0.03 0.01 0.00 0.03 98.35 0.98 1.86 1.65
5T GK21 1 406.6 ~1 526 Klql 7.320.00 90.68 1.74 0.18 0.00 0.03 0.01 0.00 0.02 92.68 0.98 2.00 7.32
'\TI\H GK18 1697.4~1721.8  Kid 5.54 0.00 92.90 1.48 0.06 0.00 0.0 0.00 0.00 0.00 9446 0.98 1.56  5.54
GK4 1517.4~1524 K]ql 7.88 0.04 90.25 1.59 0.15 0.01 0.03 0.01 0.01 0.03 92.08 0.98 1.83 7.92
pa—- . SN145 1555.7~1558 K,ql 4,88 0.00 91.53 2.42 0.48 0.11 0.18 0.05 0.07 0.28 9512 0.97 3,59 4.88
’% iﬂf;iﬂj XK-1  1556.7~1559  K,¢' 518 0.00 9118 2.46 0.51 0.11 0.18 0.05 0.07 0.25 94.82 0.9 3.63 5.18
XK-2 1587 ~1 608 K,ql 493 0.00 91.90 2.25 0.40 0.08 0.13 0.04 0.05 0.22 95.07 0.97 3.17 4.93
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Table 2 Carbon isotopic composition of natural gases in Lishu Fault Depression, Songliao Basin %0

X A H 5 REE/m JEBL CO, G Cy Gy nC, nCs  ZPARFHIE
PK7 1917.2 ~1961.9 K, ye -33.9 -29.8 -27.6 -27.4 -27.9 {fEEZR7|

it PK2 2 008.5 ~2 028 K, yc -34.8 -30.3 -28.2 -27.8 -28.2 fEEERY
ZE ME PK3 2125 ~2165.8 K, yc -35.1 -30.4 -28.4 -28.5 -29.0 {AFZR%
yi A PK13 2104 ~2 221 Kjye -10.3 -34.5 -29.9 -27.6 -28.1 -28.9 MR %]
s PKI39-1 1860.6~2 105.2 K, yc -33.8 -29.7 -27.7 -27.0 -28.2 {AE:ZR%|
SN139  2068.8 ~2110.8 K, ye -34.1 -29.7 -27.9 -28.3 -27.2 {AE:ZR%|

BK60-10 2099 ~2 134.5 K, ye -34.8 -28.3 -27.0 -27.3 -27.6 {HE:Z%|

BK61-4 2074.2~2076.6 Kiye -9.1 -35.4 -28.4 -27.3 -27.6 -27.5 f#%Z%|

BK136-1 2283 ~2 314 Kysh  -12.1 -37.4 -29.5 -28.4 -28.4 -28.0 IFRRZHI

B SWI100 2 085.3 ~2 088.8 K,sh -34.7 -29.4 -28.6 -28.8 -29.1 {EF:ZR%|

A H SN98 1516 ~1 520 K,d -35.8 -28.6 -27.5 -27.9 -28.6 {AF:ZR%|

BD2 1 346 ~ 1 356 K,d -37.7 -29.0 -27.6 -27.6 -27.5 IEBRZERZF

Ly BK34 2245.6 ~2 284 Kish  -11.1 -34.8 -29.0 -27.4 -27.6 -28.9 f%RY]
;Z SN100 1146 ~1 150.6 K,q -39.2  -31.0 -28.8 -26.8 -27.4 {EER7
b WHEZF  WIS0 1154 ~1216.9 Ki¢' -11.7 -32.3 -29.0 -27.6 -28.0 -28.7 fel5:%%
it WM wie2 586 ~590 K¢ -45.6 -30.4 -25.2 -25.4 -28.4 fHfRY|
. HD20-18 1205 ~1275 K, q' -30.9 -29.3 -29.8 -29.8 -29.4 fHEZRY|

Eii%ﬁ HD25-18 1214 ~1 244 K, q' -34.2  -32.5 -31.6 -29.3 -28.0 ILWR/M A

A HD26-17 1545 ~1 549 K, q' -28.6 -29.8 -30.2 -29.1 -29.5 {EE:ZRF]

. GK21 1 406.6 ~1 526 K, q' -23.0 -26.0 -28.9 -30.6 -31.0 fFRARY

ﬂif“; CKIS  1697.4~1721.8  K,d 2.3 -26.0 -29.9 Uk R 51

GK4 1517.4 ~1524 K, q' -21.8 -25.6 -27.9 -29.8 -31.0 fARRFRH

) N SN145 1555.7 ~1 558 K, q' -22.4 -25.2 -25.9 -27.2 -28.9 fAfkARY
ifj* :H?f}m XK-1 1556.7 ~1 559 K, q¢' -23.1 -26.0 -26.2 -26.9 -28.1 fAmkRY
" ll XK-2 1587 ~1 608 K,q' -23.0 -25.4 -26.4 -27.3 -28.9 fARRFRH
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Fig.2 Identification of methane genesis by §°C,-C,/C,,,

in Lishu Fault Depression, Songliao Basin
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Fig.3 Identification of genesis of various alkane gases by
8°C,-6"C,-6"C, in Lishu Fault Depression, Songlion Basin
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