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Abstract: Detection of the bacteria in the source rocks from different types of formation, lithology and
depth in the Jiyang Depression was carried out in this paper. The result shows that the methane-forming
bacteria exist in mudstone and sandstone in Es’, Es' and Ed formations with depth being from 1 297 to
2 522 meters, indicating that the existence of methane-forming bacteria depends on the survival environ-
ment of the bacteria and is independent of rock’s formation and lithology. The characteristics of the bio-
genic gases from source rocks and biodegradation of crude oil are similar in simulation experiment. The
products of simulation experiment are mathane and carbon dioxide. Temperatures at the biogenic gas
generating peak are 45 ‘C and 65 °C. The yields of biogenic gases generated by a ton of TOC and a ton of
crude oil are 20 —160 m® and 10 — 15 m® respectively. Carbon isotope compositions of methane which
range between —80. 2% and —41. 5% become lighter with simulation temperature going up. while car-
bon isotope compositions of carbon dioxide become heavier. Hydrogen isotope compositions of biogenic
gas in simulation which mainly range between —300%, and —350%, are lighter than those in actual for-
mation like the Luliang Basin in Yunnan Province which mainly range between —240%, and —270%,.
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Table 1 Results of bacteriology detection of the samples
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FH 23 2 522. 00 mEjes Es 7.22 1.4X10° 60 EN oAy +
FH 101 1 458. 80 BENRE Es 2.75 610" 90 KA A A
BH 30 1 655. 20 e Es 0. 40 4.5X%10° 750 A +
FH 24 2 307. 00 BENE Es 2.62 1. 110 450 KA AA
7 1297.00 e Ed 4.10 1.15X10* 450 40 +
FH 23 1 640. 30 A Es! 5.55 2.5X10° A E N oAy KA
1k 22 1 890. 00 g Es 2. 84 2.5X10° 30 A A
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Fig. 1

Shapes of the methane-forming bacteria
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Table 2 Information of the rock samples in biogenic gas simulation experiment in the Jiyang Depression, the Bohai Bay Basin

5 IFE/m FaRea B TOC.%  Tuwx/C Si/(mgeg ) S/(mgeg ) Si/(mgeg ) (Si+S)/(mgeg 1)
FH 24 1293.44 JK&EOIE ES 5.07 427 2.09 29.59 1.66 31. 68
FH 23 2522.00 HB@EkE ES 7.22 434 2.07 30. 84 1.35 32.91
BH 30 1 655.20 WA Es 0. 40 432 0. 09 0.21 0.93 0. 30
FH 101 1458.80 M@jgsr ES 2.75 439 0. 30 7.48 1.63 7.78
7 1297.00 Ve Ed 4.10 441 0.87 20. 00 1.48 20. 87
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Fig.2 Gas chromatogram of the biogenic gases from
source rock and biodegradation of oil in simulation
experiment in the Jiyang Depression, the Bohai Bay Basin
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Fig. 3 Relationship between the yields of CO;
and CH, in simulation experiment in the Jiyang
Depression, the Bohai Bay Basin
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Fig. 6 Correlation chart of carbon isotopes of CH; and CO; in biogenic gas simulation in the Jiyang Depression, the Bohai Bay Basin
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Table 3 Contrast of organic compositions in samples before and after fermentation under the different

simulation temperatures in the Jiyang depression, the Bohai Bay Basin

Bo g/ W » % B % FRE % N
BECC mme RWR RE BRI AR MR RWE KRR RILE KWW AW HE
35 15.03 14. 84 1. 26 12.73 12. 88 0 9.788 7.27 25.72 0.128 0.100  21.87
w7 45 15.03  14.32 4.72  12.73  11.97 7.54  9.788 7.71 21.23 0.128 0.120 6.25
55 15.03 12.93 14.00 12.73 12.45 2.19  9.788 8.63 11.83 0.128 0.109 14.84
65 15.03 14.13 5.98 12.73 11. 96 6.04  9.788 7.39  24.49 0.128 0.123 3.90

35 10.54  10.45 0. 85 9. 96 9.33 6.32 7.088 4.81 32.14 0.054  0.055

A 45 10.54  10.43 0. 95 9. 96 9.29 6.72 7.088 5.03 29.03 0.054  0.059 —
101 55 10.54 10.19 3.33 9. 96 9.79 1.72 7.088 5.37 24.23 0.054  0.060 —
65 10. 54 10. 54 0 9. 96 9. 54 4.21 7.088 6. 10 13.83 0.054  0.060 —
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