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Characteristics of Underpressured Gas Pool in Upper Paleozoic
Shigianfeng Formation of Eastern Ordos Basin
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Abstract: The gas source in Ordos basin mainly comes from the alternate marine-continental coal-bearing measures of Shanxi
and Taiyuan formations. The Upper Shihezi Formation with a vast thick mudstone layer can be taken as a very good seal, so
it is difficult for natural gas to pass through. Recently, some secondary gas pools have been found in Shigianfeng Formation
lying above the Upper Shihezi Formation in eastern Ordos basin. In this paper, according to the properties of secondary gas
pools and the inclusion data, the secondary gas pools are thought to be formed due to the leakage of the original gas pools
penetrating through the regional caprock when the overpressures within lower overpressured strata release. The forming
process of gas reservoirs includes three stages, that is, the formation of the primary gas pools with high temperature and
high pressure, the leakage of the primary gas pools and the formation of the secondary gas pools, and late adjustment and
maintenance of the secondary pools.
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Fig. 1 Gassource intension and gas-bearing strata of Up-
per Paleozoic in Ordos basin N N
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(Chapman, 1980; Fig. 2 Gas source contrast of Upper Paleozoic in Or-
Daines, 1982;Sahay and Fertl, 1988; Hunt, 1990; dos basin

,2001; ,2001).
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Table 1 Strata pressure of Upper Paleozoic in eastern Ordos
basin
b
/m /MPa
17 1816 7.1 0. 39
8 1718 9.7 0. 58
5 1536 15. 18 1.0
8 2035 21.99 1.1
4 2 080 22.27 1. 09 2
17 2095 21.37 1. 04
7 2154 24.2 1. 15
17 2168 21. 23 1.0
2 2 256 25.2 1.12
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Table 2 Analysis of gas component in eastern Ordos basin %
/m
7 5 2172 97.75 1. 39 0. 37 0. 08 0. 00 99. 58
17 5 1816 94. 40 1. 57 0.31 0. 06 0. 06 0. 04 96. 44
3 3 1789 94. 00 0. 84 0. 06 0. 00 0. 01 0. 00 94.91
7 4 2362 95. 89 2.15 0. 34 0. 05 0. 00 98. 51
1 7 2434 89.72 4.43 1.08 0.25 0. 59 0.12 96. 19
7 8 2543 92.57 4. 81 1.22 0. 34 0. 01 99. 34
17 8 2095 91.16 5.31 0. 84 0.14 0. 14 0. 15 97.73
1 8 2478 89. 43 4. 92 1.38 0. 24 0. 32 0.18 96. 47
1 8 2490 86.12 4.75 1. 21 0.13 0. 24 0.10 92.55
1 2 2530 75.95 4,51 1.13 0.11 0.17 0. 04 81.51
5 2 1902 82. 61 0. 82 0. 26 0.07 0. 16 83.92
5 1940 90. 84 1.76 0.63 0.11 0.11 93. 45
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Table 3 Temperature and pressure of inclusion forming in eastern Ordos basin
/m /C /MPa
1—1 1699. 20 162 36. 00
8—1 1716. 49 158 33. 80
8—1 1719.58 162 27. 60
8 1716. 86 160 32. 20
20—2 2633.13 152 45. 60
20—2 2627.01 156 38. 20
21 3045. 42 167 49. 30
19—1 2 256. 40 160 40. 20
20—4 2695. 62 162 38. 00
6—1 2039. 00 161 38. 60
20—6 2 750. 60 160 43. 00
1 1925. 80 155 35. 50
8 1 965. 46 162 41. 20
6—2 2 058. 89 160 39. 00
20 2 758. 00 166 39. 50
20 2692. 68 161 35. 50
8 1716. 86 151 50. 10
1925. 80 150 48. 40
8 1 965. 46 151 52. 30
6—2 2 058. 89 155 50. 80
20 2 758. 00 148 53. 00
20 2 758. 84 146 50. 00

20 2692. 68 152 45. 00
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Fig. 4 Gas pools model of Shigianfeng Formation (3
“ ”»”
b
’ .
’
b
’ D ,
b Y
3.2.2
b
’ .
b
’ b .
* b
b
’ ’ References
’ > Chapman, R. E. , 1980. Mechanical versus thermal cause of
¢ 4b). abnormal high pore pressure in shales: Reply. AAPG
C 3), . . Bulletin ,64(2) :2179—2183.
, 3 . , Daines, S. R. , 1982. Aqua thermal pressuring and geopres-
, sure evaluation. AAPG Bulletin ,66:931—939.
Fu,]J. H. , Duan, X. W., Xi, S, L. , 2000. Characteristics of
H )
Upper Paleozoic gas reservoirs in Ordos basin. Natural
’ Gas Industry.20(6) ;16 —20 (in Chinese with English
; ’ abstract).
’ Grauls,D. J. , Baleix, J. M. . 1994. Role of overpressures and
s ( insitu stresses in fault-controlled hydrocarbon migra-

). s tion—A case study. Marine and Petroleum Geology ,



419

(11):734—742.

Hunt, J. M., 1990. Generation and migration of petroleum
from abnormally pressured fluid compartments. AAPG
Bulletin ,74(1) . 1—12.

Liu, X. F. , 2002. Overpressure transfer: Concept and mode.
Experimental Petroleum Geology ,24(6):533—536 (in
Chinese with English abstract).

Liu, X. F. , Xie, X. N. , 2001. Overpressure relief and its im-
plication to hydrocarbon migration and accumulation.
Geological Science and Technology Information, 20
(4):51—56.

Li, Y. F. ,Fu,G. ,Gao, D. L. , 1996. Sealing-cap research of
reservoir. Petroleum Industry Press, Beijing, 60— 65 (in
Chinese).

Li, Y. F. ., Fu, G. , Zhang, F. Q. , et al. , 2000. Quantitative
study on sealing ability of overpressure caprock. Acta
Sedimentological Sinica, 18 (3): 465 — 469 (in Chi-
nese).

Ma, Q. F. ,Chen,S. Z. ,Zhang, Q. M. ,et al. ,2001. Overpres-
sure basin and oil-gas distribution. Geological Publish-
ing House, Beijing,1—253 (in Chinese).

Magara, K. , 1978. Compaction and fluid migration: Practical
petroleum geology. Elsevier Scientific Publishing com-
pany, Amsterdam, Oxford, New York,1—313.

Min, Q. ,Fu,]J. H. , Xi,S. L. , et al. , 2000. Characteristics of
natural gas migration and accumulation in the Upper
Paleozoic of Ordos basin. Petroleum Exploration and
Development ,27(4) ;26 —30 (in Chinese with English
abstract).

Osborne, M. J. , Swarbrick, R. E. ,1997. Mechanisms for gen-

eration overpressure in sedimentary basins: A reevalu-

ation. AAPG Bulletin ,81(6) ;1023—1041.

Sahay,B. , Fertl, W. H. , 1988. Origin and evaluation of for-
mation pressures. Kluwer Academic Publishers, Lon-
don,1—242.

Swarbrick, R. E. , Osborne, M. J. . 1998. Mechanisms that
generate abnormal pressures: An overview. AAPG,
Memoir,70:13—43.

Zhao, L. , Xia,X. Y. ,Dai,]J. X. , 2000. Major Factors control-
ling the enrichment of the Upper Paleozoic natural gas
in the Ordos basin. Experimental Petroleum Geology ,
22(2):136—140 (in Chinese with English abstract).

s , , 2000.
,20(6): 16—20.
,2002. ,24(6):
533—536.
s ,2001.
,20(4) : 51—56.
s , , 1996.
,60—65.
s s s »2000.
,18(3): 465—469.
s , s »2001.
»1—253.
s , s +2000.
,27(4): 26—30.
s , ,2000.
,22(2): 136 —
140.



