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Abstract : Songliao Basin has similar favorable geological conditions for biogenic gas accumulation as the Creta-
ceous basins in North America,including the both dimension and high quality of source rocks. At present,17 gas
reservoirs in the Songliao Basin have been discovered to have the features biogenetic gas such as high dryness
coefficient(C,/3C,, >0.95) and light stable carbon isotope (8" C, ranging from —60%o to —50%o). There-
fore ,much attention has been paid to the biogenic gas potential in this area and study of their occurrence. Ho-
wever ,comprehensive analysis demonstrates that the discovered biogenic gas reservoirs are dominated by secondary
biologic modification gas reservoirs with mixed secondary biogenic gas from biodegradation of thermal oil/gas and

residual thermal gas. The following evidences were obtained from detailed geochemical character analysis ; signifi-
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cant increase of isoparaffin content and significant decrease of propane due to biodegradation ; biodegradation
trace of stable carbon isotope ratios of heavy gaseous hydrocarbons; features reflecting biodegradation getting
prominent along with the increasing N, content;significant biodegradation of liquid hydrocarbons associated with
biogenetic gas reservoirs. Biodegradation degree , preservation conditions and the replenishment of thermal gas at
later stage are the factors that complicate the characteristics of biodegradation gas. No primary biogenic gas reser-
voirs have been discovered so far. It is mainly caused by that the Songliao Basin has been in uplifting and cooling
since the Late Cretaceous,unfavorable for the sustained generation and preservation of primary biogenic gas. Pri-
mary biogenic gas reservoirs possibly occur in lithologic traps in relatively stable blocks. Methods and marks for

identification of secondary biogenic gas reservoirs are summarized to guide exploration of shallow biogenetic ga-

ses in other areas with similar background.
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Fig. 1

Distribution map of heavy oil reservoirs and biogenic gas reservoirs( wells) in the northern Songliao Basin
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Fig.2 Change of methane stable carbon isotope(a)and drying coefficient(b) of shallow gas with burial depth in the Songliao Basin
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Table 1 Geochemical characteristics of some gas reservoirs affected by bioactivity in the Songliao Basin

Ao E . % 31 C, %o
X H= HRE/m
CH, 3Gy, H, N, €O, CH, CHg  CyHy Co,
372 600.60 ~607.00  86.013  0.310  0.003  13.387  0.274  -75.33 -53.73 -36.45 -21.55
ok 27 637.00 ~638.00  94.395  0.040 5383 0.181  -55.10 -41.08
FEI-2 761.70 ~783.90  94.397  0.080  0.001  5.405  0.059  -56.32 -44.18 -2.69
k402 1144.10~1203.90 96.842  0.330 2598  0.193 -49.89 -37.20 -30.71 _ 0.28
FEV-3  781.20~792.40  93.926  0.060 58908  0.062  -57.55 -46.19 0.82
[ At 602 714.90 ~721.50 91.143  0.050  0.007 8665  0.072  -58.93 -47.59 0.95
At £ 603 872.30 ~972.50  91.660  0.110 8.031  0.115 -58.45 -51.34 -3.87
e #E 610 796.30 ~814.70  91.257  0.060  0.020  8.511  0.087  -58.75 -47.35 -6.90
EINg-1  700.00~750.00 93.846  0.020 6.016  0.115 -56.83 -45.61
W3 1287.30~1294.50 96.357  1.340 1.445  0.841  -47.74 -33.05 -30.39 7.58
#5910 1266.90~1287.70 96.955  1.010 1296 0.731  -47.15 -33.32 -26.63  7.36
#r62  1090.00 ~1120.00 -57.60
JeHE 16 -23 1214.20 ~1225.60 95.527  1.830 2434 0.161  -52.00 -39.00 -30.00
K422 1351.00~1368.60 92.874  3.190 3.704  0.100  -51.67 -32.24 -30.21
yiq — JS72-88 1596.15~1609.80 91.878  5.280 2728  0.105  -52.40 -33.71 -30.59
G —Ju84-94 1612.60-1636.40 92.677 5170 0003 1.2 0.8%6 -49.48 -3593 -31.96
‘ AK88-102 1173.15~1183.45 97.896 1170  0.011  0.345  0.478  -48.21 -28.61 -30.61  7.91
Y41 955.45~974.35  97.940  0.580  0.007  1.293  0.140  -50.07 -32.29 -20.06  8.37
it 1% 702 630.20 ~644.20  96.768 _ 0.260 2.855  0.047  -56.50 -42.16 -27.22
[’Z ﬂ% #7 491.80 ~496.20  97.205  0.270 2399 0.047 -54.78 -38.70
Bk 1 769.60 ~774.80  97.369  0.440 2.034  0.077  -54.18 -37.28 -30.17
Wik3-6  254.20~261.80 85721 4000  0.024  1.131  9.057 -67.90 -34.52 -29.72 3.7l
g K3 -F31 284.50-291.10 59.924 3.5 0226  0.901  35.261 -62.77 -34.77 -29.77 431
e M4 -FHAl 255.55-264.45  65.206  4.190 1190 29.102  -65.05 -34.76 -30.01 4.63
Wiks5-61  251.30~260.30 45000 1.620  0.152  1.227  51.898 -61.74 -35.58 -30.10 3.16
W6 -F 61 264.20~275.20 63.796 1160 0.352  3.273  31.361 -60.03 -37.42 -31.21 2.74
Py Py 101 568.10 ~572.10  93.433  0.390 6.079 -55.74  -52.73 -42.77 -11.51
[EE7S 9 557.30 ~563.10  93.533  0.410 5928 0038  -53.89 -49.69 -40.38 -11.06
RSXH RS 714.00 ~720.00 _ 78.570 0.090 18.720 0.007  -53.68 -32.08 -25.00 -15.80
HI51 KB w51 700.00 ~703.80  97.610  0.370  0.003  1.845  0.134  -52.55 -48.98 -35.05
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