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Abstract: Shallow gas in the south of Daging placanticline is mainly biogas originated from K;; >, mixed with a small amount
of thermogenic gas of K gn and inorganic CO,. The main biogas generation and expulsion period of K+, is the end of K,m
sedimentary period, when fault activities caused the formation of anticline and fault trap of Heidimiao oil layer and induced ver-
tical migration of biogas. The composite of the three periods made large amount of biogas migrate into Heidimiao oil layer. Ac-
tive faults are all boundary faults in fault-condensed belt, along which biogas migrated vertically. The position of biogas accu-
mulation depends on allocation relation between fault and strata of two walls. The wall whose dip is contrary to that of the fault
is the main position for biogas accumulation. Generally the southern part of Daging placanticline is an asymmetric anticline that
is gentle in the west and steep in the east. Biogas is mainly accumulated in the traps of the east boundary of fault-condensed
belt. There are 5 sets of reservoir-seal assemblages. Cap rock thicknesses of 3 sets of assemblages in the lower part are greater
and the probabilities of them to be leaped by faults are relatively small. They are the main target beds. Most of the traps in
Heidimiao oil layer are fault traps. The lateral sealing of fault determines trapping potential. The lower limit of SGR required
by lateral seal of fault is 0. 375. There are 3 kinds of situations when we analyze trapping potential by use of Allen graphic to
calibrate lateral sealing of fault or not taking lateral sealing of fault into consideration. The first is that fault is sealing in the lat-
eral and the area and amplitude of trap don’t change (type I ). The second is that the lateral sealing of fault is sectionalized and
the area and amplitude of trap become smaller (type [[ ). The third is that fault isn't sealing in the lateral and there is no trap

(type [l[). Among them, traps of | and [| are favorable targets for biogas accumulation. The south of Daqing placanticline
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shows that the key factors of shallow gas accumulation in Songliao basin are integrity of traps controlled by faults that can con-
nect gas source and regional distributed cap rocks.

Keywords: the south of placanticline; shallow gas; fault; trap; pathway; preservation ;petroleum geology.
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Fig. 1 Fault and gas distribution in the south of Daging placanticline



’ ’ ’ 116%’\’4 19%7 ’
N \ 98%. CO, s 9.06%~
, 51.90%.

o C —67.90%,~

760 03%0( 2)9 755 %07
1 ; oM C,  —37.42% ~
—34. 52% C 2, —28%0,
,COZ Qi?)z 2. 74%0’\“4 63%0( 2) ’
( Cg"\’C5 ) ’ N
(COZ \N2 N Hg N HZS He\Ar ) ’ C()2
’ C 2,
. i 65%.
. (2008) ,
600~800 m, 250 m,
: 1200 m, R, 0.6%.
C D, 73. 1% ~94. 4%, : Ro s
0.39%~1.92%., , 98%, ’
: . 2880 ~
23. 82%. ’
( 1, 45.00%~85.72%, > ’ >
1

Table 1 Natural gas chemical composition and character of Heidimiao reservoir in the south of Daging placanticline

(m) %) Cat (%) % %) %) ) ¢2)
701 276.4~288.6 75.13 0.73 0. 320 23.820 0. 000 0. 000 99. 03
701 357.3~400.0 94.39 1.70 1. 500 2. 880 0. 000 0. 000 98. 23
801 372.4~373.8 73.10 1.92 1. 510 23. 480 0. 000 0. 000 97. 44
801 318.2~325.2  94.29 0. 39 0. 730 4. 580 0. 000 0. 000 99. 59
4- 41 255.6~264.5 65.21 4.19 29.102 1. 190 0. 098 0. 000 93. 96
3-6 254.2~261.8 85.72 4. 08 9. 057 1. 131 0. 000 0. 024 95. 45
3- 31 284.5~291.1 59.92 3.52 35. 261 0. 901 0. 000 0. 226 95. 45
5-61 251.3~260.3 45.00 1.72 51. 898 1. 227 0. 000 0. 152 96. 32
6- 61 264.2~275.2 63.80 1. 16 31. 361 3.273 0. 000 0. 352 98. 21

2
Table 2 Natural gas carbon isotopes character of Heidimiao reservoir in the south of Daqing placanticline
(m) 81 Cy (PDB, %) 813 C, (PDB, %) 8% Cs (PDB, %) 8th, (PDB, %)
4- 41 255.55~264. 45 —65. 05 —34.76 —30. 01 4. 63
3-6 254. 20~261. 80 —67.90 —34.52 —29.72 3.71
3- 31 284.50~291. 10 —62.77 —34. 77 —29.77 4. 31
5-61 251. 30~260. 30 —61.74 —35.58 —30. 10 3.16

6- 61 264. 20~275. 20 —60. 03 —37.42 —31.21 2.74
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Fig. 2 Natural gas carbon isotopes character of Heidimiao reservoir in the south of Daging placanticline
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Fig. 5 Correlation to reservoir-cap portfolio and shallow gas distribution of Heidimiao reservoir in the south of Daqing placanticline
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Fig. 7 Analysis on trap risking of formation of Heidimiao reservoir in the south of Daqing placanticline
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Fig. 8 Natural gas migration and accumulation model in the south of Daqing placanticline
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