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Quantitative discrimination of hydrocarbon micro-seepage pattern

Yang Jun

(Wuxi Research Institute of Petroleum Geology s SINOPEC, Wuxi, Jiangsu 214151, China)

Abstract: Studies of hydrocarbon micro-seepage have indicated that, when reservoir has been formed, oil
and gas mainly seep as micro-bubble or with water. Based on isopachous stratigraphic model, a quantita-
tive discrimination coefficient of micro-seepage pattern has been proposed and calculated according to
general geological theory. It has been concluded that, 1) Due to the changes of geological conditions,
the micro-seepage pattern of hydrocarbon in strata is also changing; 2) Hydrocarbon usually seeps as mi-
cro-bubbles and transfers to water-soluble pattern as it comes closer to earth surface. The 2 pa-tterns result in
hydrocarbon abnormality on earth surface while diffusion only forms background field; 3) Sealing ability
of direct seal, stratigraphic physical property and vertical movable water content are the key factors con-
trolling hydrocarbon micro-seepage pattern. Proposal of the discrimination coefficient is significant for
micro-seepage mechanism research. It also settled a foundation for numerical simulation, formation interpreta-
tion and evaluation of geochemical field in hydrocarbon chemical exploration.
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Fig. 1 Geological model of micro-seepage
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Table 1 Parameters of geological model

WE/ wEE/ EJ1/ AL Emk ER

= m T MPa JE/% /% /%
10 1 000~1 200 52.4 11 21.90 100 0
9 1 200~1 400 55.8 13 20.93 100 0
8 1 400~1 600 59.2 15 18. 66 100 0
7 1 600~1 800 62.6 17 15. 82 100 0
6 1 800~2 000 66.0 19 15. 90 100 0
5 2 000~2 200 69. 4 21 11.96 100 0
4 2 200~2 400 72.8 23 13.55 100 0
3 2 400~2 600 76.2 25 9. 04 100 0
2 2 600~2 800 79.6 27 11.55 100 0
1 2 800~3 000 83.0 29 6.83 100 0
0 3 000~3 200 86.4 31 9. 84 30 70

T IRLRE ) AL R 2 2 P TR R MR IR IR 15 °C
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Table 2 Natural gas solubility, original gas content in water
and gas content in movable water in geological model

WRE, KRR/ Quwn/ (108 m*)

25 (m® » m %) (10% m?) 1=5% I1=10% 1=15%
10 0.194 7 8.528 7 0.426 4 0.852 9 1.279 3
9 0.162 4 6.796 4 0.339 8 0.679 6 1.019 5
8 0.1337 4.987 8 0.249 4 0.498 8 0.748 2
7 0.108 6 3.437 6 0.171 9 0.343 8 0.515 6
6 0.087 3 2.777 5 0.138 9 0.277 8 0.416 6
5 0.069 7 1.667 3 0.083 4 0.166 7 0.250 1
4 0.055 8 1.512 3 0.075 6 0.151 2 0.226 8
3 0.045 6 0.823 8 0.041 2 0.082 4 0.123 6
2 0.039 0 0.901 8 0.045 1 0.090 2 0.135 3
1 0.036 2 0.494 6 0.024 7 0.049 5 0.074 2
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Table 3 Supplementary hydrocarbon amount in
micro-seepage system of geological model

% UNGEF 3 WRRE/m® BEEE R
K,=0.01X10"% ym?.v=200 m/a 0,946 1X10°
Q Ko=0.05X10"% ym?,0=500 m/a  1.892 2X 10
Ko=0.1X10"3 ym? ,o=800 m/a 2.3652X105 P, =32 MPa,
Ko=0.01X10"% ym?,0=200 m/a  0.204 7X108  P2=30 MPz
Qv Ko=0.05X10"% ym?,0=500 m/a 0,409 5X 108
Ko=0.1X10"3 ym? ,o=800 m/a 0.511 9X 108
de/dz=5 000 000X 10~ 6m~! 0.157 7X10° er:ﬂ:
Qi de/de=8000 000X 106~ 0,252 3% 10° ZOOin
de/d==10 000 000X 10~ 61 0.315 4X105 200 m/a
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Fig. 2 Relationships between depth and W with the same “K”, “v” and different “I”
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