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Genetic types of natural gas and its exploration direction in Lishu fault
sag,Songliao Basin

Song Zhenxiang Gu Yi Lu Qinghua Zhou Zhuoming Li Kuang
(Wuxi Institute of Petroleum Geology . Sinopec Research Institute of Petroleum Exploration and Production. Jiangsu Wuxi 214126, China)

Abstract: With the discovery of coal-type gas in Jinshan area, it has becoming a pressing research topic to study the origin and ge-
netic types of natural gases in Lishu fault sag. Combining with the natural gas distribution, this paper discussed the natural gas
origin and genetic types in Lishu fault sag based on the analysis of gas component composition, light hydrocarbon parameters and
carbon isotopic compositions. The result indicates that the natural gases in Lishu fault sag are mainly organic origin with the ex-
ception of the gas from J2 well. The gas type can be divided into two categories, monophyletic type and mixed type respectively.
The monophyletic type gases are mainly oil-type gas while the gases from Jinshan area are coal-type gas. Mixed type gases are
very common in Lishu fault sag, the gases from Gujiazi, Houwujiahu and Xinli are mixed with oil-type gas and coal-type gas
while the gas from Siwujiazi are mixed with thermogenetic gas and biogenetic Gas. The mainly source rock formation in Lishu
fault sag is K, sh? , with the type II | kerogens, the region between Xiaokuan fault and Qinjiatun fault maybe a favorable distribu-
tion area for this high-quality source rocks and also a good target. The discovery of coal-type gas in Jinshan area revealed that the
potential of gas generation from K, h and K, sh' coaly source rocks are very huge, coal gas is expected to obtain a new break-
through in southeast slope belt.
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Fig.1 Distribution of oil & gas fields and gas production

wells in Lishu fault sag
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Table 1 Distribution of components and carbon isotopes for natural gas in Lishu fault sag

3 1% 5 IR /m 2 1 L L AR/ e W _ 31 /% (PDB) _ :
Na COa Cy Ca Cs iCyr nCq iGs. nGs nCq €02 CHy CaHy GCsHyg nCyHipo nCsHia
KRl SNI05 | B87. 5~1996.9 K,y 0 008 B4.656 KI5 395 (.72 L13 060 0.69 0 =15 —-36.0 =302 —-285 -283 -283
Hs2 2083, 8~2M91.5 Kiye2 D9 0.19 8L64 9.76 393 0.63 1.19 0.41 (.39 0N =35.4 4 =284 | =265087 =55 —24.8
LB Swii 2592, 2~2613.6 Kish® 457 0.19 8241 823 271 052 0.72 0.3 0.23 0. 16 -41.12 -30.82-27.51 -27.35
SWs 1927.6~1942.7 Kish? 513 0 79.95 7.21 330 0.98 1.36 0.50 0.85 0.73 ~34.8 =266 <255 =21
SNGd-1 2263 Kibh o 11,04 0.39 82.37 426 1.07 0.13 0.27 0.07 0.12 0.27 -33.7 -30.8 -28.5 -27.9 -27.7
(i Sw2 2358 4~2362.0 Ky 0 0.08 95.77 2.96 0.62 0.14 0.16 0.12 0.14 0 —10.8 =-343 -28.5 -27.5 —27.3
SWe 2018.3~2020.0  Kyye 0 0.16 91.27 591 152 0.32 0.34 0.22 0.25 0 —11.9 =356 =-28.5 -27.5 —26.8
Bz - 1 346~1 356 Kiyd 411 0.03 91.48 2.54 0.78 0.23 0.31 0.12 0.12 0.28 -37.7 =29.0 -27.6 -27.6 —27.5
BK136-1* 2283~2314 Kish 2,94 0.49 8592 6.43 258 0.50 0.80 0.11 0.10 0.13 —12.1 -37.4 -29.5 -28.4 —28.4 —280
BK20-8 2108 0~2112.2  K;sh 0 0.28 86.77 7.35 2.87 0.62 0.90 0.46 0.72 0 —11.6 —37.0 =-29.2 -27.2 -27.5 —285
B34 * 2245 622840 Kysh 3,17 0.26 89.61 4.64 1.27 0.29 0.37 0.10 0.12 0.18 —11.1 —-34.8 =-29.0 -27.4 =-27.6 —28.9
BE6O-10 2099 0~2134.5 Kiye 195 0.15 89.85 512 1.54 0.37 0.45 0.13 0.11 0.33 —10.6 -36.4 =-28.3 -27.6 ~—27.1
AR BK60-10* 2099, 0~2134.5 Kive 1.95 0.15 89.85 512 1.54 0.37 0.45 0.13 0.11 0.33 -34.8 -283 -27.0 -27.3 —27.6
BK60-12 2033~2053 K ye 0 0.09 9219 534 1.31 0.28 0.31 0.21 0.24 0 -120 =369 =-28.7 =-27.3 =269
BK61-1 2047 4~2076.5 Kiye 0 0.22 9209 553 1.23 0.26 0.28 0.19 0.20 0 —11.1 =363 =-28.2 =-27.1 =26.5
BK61 —4° 2074.2—2076.6 Kyye  1.94 0.25 90.50 5.06 1.32 0.26 0.30 0.09 0.07 0.21 -9.1 =354 =-284 =-27.3 =-27.6 ~—27.5
SNIon®  TH60~1150.6 Kig 454 0 9250 200 0.48 0.10 0.15 0.05 0.06 0.11 -39.2 -31.0 -28.8 -26.8 —27.4
SNog ¢ 1516~1520 Kid 22200 0015 90.15 520 1.28  0.28 0.34 0.10 0.11 0.21 -35.8 —-28.6 —27.5 —27.9 —28.6
SWI0* 2085 3—~2088.8 Kysh? 422 0.54 86.20 578 1.87 0.39 0.54 0.13 0.13 0.19 =347 -29.4 -28.6 -28.8 —29.1
ST Wi62 SH6~59) Kigg  4.01 0 9445 1.31 0.07 0.05 0.02 0.02 0.01 0.06 -45.6 —30.4 -25.2 -25.4 -28.4
Wisn - 1154 012169 Kig' 436 0.13 88.75 434 1.32 0.27 0.39 0.10 0.12 0.22 —11.7 -32.3 -29.0 —-27.6 —28.0 —28.7
SNI45°  1555.7~1558.0 Kig'  4.88 0 91.53 242 0.48 0.11 0.18 0.05 0.07 0.28 -22.4 =252 =259 -27.2 —28.9
Hir XK1+ 1556, 7~1559.0 Kigp  5.18 0 9118 246 0.51 0.11 0.18 0.05 0.07 0.25 =231 =260 —26.2 =269 —28.1
XK-2- 1587~ 1608 Kig' 493 0 91.90 2.25 0.40 0.08 0.13 0.04 0.05 0.22 =23.0 -25.4 -26.4 -27.3 —28.9
HID20-18 1205~1275 Kip  1.56 0 9668 1.51 0.15 0.02 0.04 0.01 0.01 0.03 -30.9 -29.3 -29.8 -29.8 —29.4
HI25-18* Kigt 261 0 9564 1.50 0.16  0.01 0.03 0.01 0.01 0.04 -34.2 =325 -31.6 -29.3 —28.0
HI26-17* Kig' 1.65 0 96.50 1.61 0.15 0.02 0.03 0.01 0.01 0.03 -28.6 —20.8 -30.2 -29.1 —29.5
Bd HID29-20 1341~1436 Kig 0 0.07 98.76 1.00 0.13 0 004 0 0 0 -10.1 -27.9 -29.1 -29.8
HD30-23  1723,5~1743.0  Kid 013 0.13 98.60 0.81 0.17 0 006 0 010 0 =-10.6 -336 =—282 —-289
HK45 1543, 7~1561.2 0 0.13 98.48 1.11 0.15 0 005 0 006 0 ~7.4 =267 -29.0 -29.5
LSI 4299~4 303 Kish? 1,60 0.66 97.12 0.56 0.02 0 0 0 0 0 -31.74 —34.52-31.55 —27.19
SN42 1435. 8~1438.0  Kig 0 0.10 98.60 1.03 0.15 0 005 0 007 0 =109 =266 =286 —29.3
GKIs*® 1697, 4~1721.8  Kid  5.54 0 9290 1.48 0.06 0 001 0 0 0 -22.3 =260 —29.9
GK21* 1406, 6~1526.0 Kiq'  7.32 0 90.68 1.74 0.18 0.01 0.03 0.01 0.01 0.02 =230 =260 —28.9 =30.6 —31.0
METF GK33 1352.5~1359.0 Kjd 4.83 0 9398 0.96 0.14 0.02 0.04 0.01 0.01 0.02 -35.8 -26.1 —-28.8 -31.5 -31.6
= GR4® 1517.4~1524.0 Kyg'  7.88  0.04 90.25 1.59 0.15 0.01 0.03 0.01 0.01 0.03 -21.8 -25.6 -27.9 -29.8 —31.0
SN76 1 6400~1 645 Kid 249 016 96534 094 0.07 1] 0 1] 0 1] =65 =2.8 =244 258
SxO0 1459, 6~1461. 6 L62 010 97,01 L13 014 0 1] il 1] D ~10,8 =228 -24.9 =27.3
PK13* 214~221 Kiyve 254 0,08 90.60 428 128 023 0.40 0,10 0,15 0.36 -10.3 -34.5 -M9 -27.6 =281 -289
PE139-1* 1860, 6~2105.2 Kiye 2278 0.09 89.93 455 150 0.24 (.42 0.0 014 0.26 —2RE8T=20. 702277  =ZRNN=28.2
PK2* 2008, 5~2028.0 Kiye 245 0.17 889 4.9 1.8 032 0.57 0.14 0L19 0.4 ~-34.8 80 ESos0IE=0T 8 -8, 2
- PK3* 2135 0~2165.8 Kiye 1.60 0,23 91,87 454 1.12 0.15 0.25 0.06 0.08 011 -35.1 =304 =284 -25 -29.0
PK7* 19M7.2~19619 Kiye 22720 0.09 90:16 458 1.38 0.22 0.37 0.08 011 29 =359 —29.80=0ia=07. 4 —27.9
SNI39* 2068 8~2110.8 Kyye@ 168 0.10 92.34 3.81 103 0.19 0.31 0.09 0.11 .36 -3.1 =399 -27.9 =@3 -21.2
WH 12 2§23, 2~2825.1 Ky 0 0.23 8834 K74 1LBS 019 029 0.12 016 O -43.1 =283 -26.1
I 2530~2545 Kysh? 0,97 0.04 84.4310.08 3.02 0.57 0.57 0.20 0.11 0 -34.2 -249 -22.3 -21.1 -20.4
J2 337001~3398.7  Kih o 1,20 81.34 17.08 0.21 0.06 0.01 0.01 0 0 0 -3.8 —-18.3 -28.6 —29.2 —28.9
15 200, 3~2085.4  Kish 288 591 8525 460 0.75 0.11 0.16 0.06 0.04 0 -31.4 -21.9 -21.7 =219
a1l 1G1 2184, 62500, 0 JEFE 092 1.39 89.45 6.57 1.12 0.24 0.20 0.06 0.04 0 —-16.8 -29.2 -21.7 -18.6 —18.1 —17.8
L6 2870~2886 Ki sh! 0 0.07 9206 6.05 1.17 0.25 0.19 0.14 0.08 0 -31.6 -23.6 —-21.9
Lot 4333.5~4465.8 Kh 1.75 1.33 91.54 4.40 0.69 0.14 0.09 0.04 0 0 —13.7 =311 -22.7 -235 =-23.4 -221
1602 2739.3~2775.4 Kysh2  0.95 0.04 93.40 438 0.86 0.13 0.13 0.04 0.02 0 -28.9 -248 -23.5 -21.5 -22.5
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