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Oil and gas source and reservoir characteristics

in Fulongquan Subsag, Changling Depression, Songliao Basin
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Abstract; Oil and gas genesis and accumulation patterns in different tectonic zones in the Fulongquan Subsag,
Changling Depression, Songliao Basin, were determined according to natural gas composition, light hydrocarbon,
carbon isotope, biomarker compounds and geologic conditions. The natural gas in the Quantou (K,q) and Denglouku
(K,d) formations are mainly coal gas and condensate oil associated gas, mainly sourced from the Lower Cretaceous
Shahezi Formation (K;sh) and partially from the Yingcheng (K,yc) and Huoshiling (K;A) formations. There are two
reservoir-forming modes; One is the reservoir formation model of secondary oil and gas reservoirs under deep fault
control, and has the characteristics of “near source, deep fault transmission and strong reversal adjustment” in the
steep slope zone; the other is the lateral migration oil and gas accumulation model in the gentle slope zone. In the
Fulongquan area, the oil and gas source conditions and the transport conditions are favorable. The Lower Cretaceous
strata include three sets of source rocks and a reticular transport system which consisted of Y-type faults and multiple
regional unconformities. The strong tectonic inversion at the end of the Nenjiang Formation formed a large number of
inversion structures, which provided a favorable trapping condition. Therefore, the Fulongquan area has some potential
for oil and gas exploration.

Key words: natural gas origin; oil or gas—source correlation ; reservoir-forming pattern; hydrocarbon exploration

potential ; Changling Depression; Songliao Basin
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Fig.1 Tectonic location of Fulongquan area,
Changling Depression, Songliao Basin
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Fig.2 Comprehensive evaluation of source rocks in well SL3, Fulongquan area, Changling Depression, Songliao Basin
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Table 1 Characteristics of source rocks in Lower Cretaceous Fulongquan Formation,
Fulongquan area, Changling Depression, Songliao Basin
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Table 2 Gas components and gaseous 6" C of fault depression layers
in Fulongquan area, Changling Depression, Songliao Basin

) ‘ ‘ Ao Eht/ % TR IR 37 3% o
i1 X e B
C0, CH, C,Hy C;Hy iC,H, CO, CH, C,Hy  CyHg  iC,Hy,
Hipse  SL501 Kid, 0.03 95.15 1.36 0.32 0.06 -6.8 -262 -27.7 -265 -25.4
b3 FK20-4 K,q; 0.04 9726  0.85 0.14 0.05 -9.2 -41.8 -284 -25.1 -23.7
HX  FK17 K¢, 0 93.87 1.62 0.61 0.15 -343  -295 -27.0 -25.8
F2-9 K;q; 021 9753  0.37 0.01 0.01 -458 -29.0 -19.5
F201  Kyq; 0 96.59  0.83 0.10 0.09 -42.1  -262 -21.9 -243
FLI1 K,q, 0 96.61 0.24 0.01 0.01 437 -292 -24.7
e F2-40 Kyq, 0.04 97.26  0.85 0.14 0.05 -92 -41.8 -284 -25.1 -23.7
BEE F2-12 Kyq; 0.29 97.60  0.41 0.01 0.01 -453  -28.4
i1 [X F18 Kd, 0 91.46  3.23 1.14 0.25 -30.9 -26.1 -253 -245
F14 Ky 0.01 92.10  3.03 1.05 0.23 -30.5 -27.2 -263 -26.8
F235 Ky 0 89.91 2.98 1.04 0.24 -32.8 -260 -257 -23.1
F235  Kijyc 0.01 90.30  2.93 0.99 0.22 -32.5 =260 -25.6 -22.5
201 B I
r FI5(, Kigs)
® F2-40(<, K,q,)
&30 = SL501(K,d,) ® F14(<, Kyc)
2 - FK20-4(K,q,) @ SL501(<, K d,)
o - FK17(K,q,)
= 351 = F201(K,q,)
= F2-40(K,q,)
- F18(K,d,)
40+ - F14(Kyc)
-F235(K ye)
|
Hikw k5 ke The
B3 WAL ZE A A WA AR R SR b X
FIRS BRI 22 B9 FHEIR TRk

Fig.3 Gas isotope series in fault depression layers

in Fulongquan area, Changling Depression, Songliao Basin
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Changling Depression, Songliao Basin
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