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Fig.1 Petroleum geologic setting of the Qikou Depression, Bohai Bay Basin
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Table 1 Basic geological data from the exploratory wells in the Qikou Depression

. — o - [ 4 /MPa i EJE WAL EE MK A i /m?
/(g/cm®) /(g/1) M| = 7K
Bailo-1 3 741.9 Es; 141 44,2 0.862 9 17. 262 0.15 0 6.95
Bailo-1 3 583.8 Esi 135.5 43.7 0.789 7 - 58.38 160 000 0
Bail0-3 3709.4 Es 137.1 43.8 0.853 7 10. 299 22.960 8 782 33
Bail0-3 3 752.65 Es 133.1 43.9 0.812 3 - 0.17 0 0
Bail0-3 3 995.9 Es 143.1 49 — 29. 458 0 0 53.5
Bail4-1 3 568.4 Esi 127 35.7 0.845 3 - 3.67 0 0
Bail5-1 3 201.6 Es 123 40. 2 0.856 9 - 54.62 13 639 0
Bail5-1 3 209.95 Es 123.2 39.8 0.810 6 - 34.05 36 818 0
Bail5-1 3 569.8 Es; 131 43 — 28.194 0 0 8.8
Bail5-1 3 657.45 Es, 128 43.6 0.847 6 28.068 1.42 744 55.9
Bai20-4 3 639.35 Esi 141.5 42.4 0.831 8 13. 637 4.6 0 8. 87
Bai20-4 3729 Esi 131.5 42.6 0.829 8 14. 711 24,58 17 220 11.7
Bai20-4 3 831.65 Es 143.5 39.2 0.845 2 - 1.01 0 0
Banl9 3024.7 Es 100. 5 34.3 0.795 1 — 157. 21 0 0
Ban19 3 049.5 Es 114.3 32.3 0. 800 5 — 37.48 18 023 0
Ban19 2 375.5 Esi 97 25.2 - 5.536 0 0 119
Ban19-1 2 949.05 Es; 113.2 32.1 0.921 - 44,73 1 867 0
Ban19-1 3129.3 Es 112 33 0.799 6 10. 133 30. 27 11 725 39.9
Ban19-2 3 116. 25 Es 119. 2 28 0.824 3 — 59. 44 16 876 0
Ban24-1 3 340. 05 Es) 118.6 32.4 0.771 5 — 69.99 69 698 0
Ban24-1 3470.3 Esi 123.4 38.4 — 9.251 0 0 54.3
Ban24-1 3 168. 45 Es 108. 6 20.7 — 8.555 0 0 15.6
Ban24-1 3 230.2 Es 115.5 32.1 — 9.476 0 0 65.5
Ban24-1 2 679.55 Es 97.7 24.3 — 6.173 0 0 6.77
Ban24-1 3 138.85 Esi 112.6 28.7 0.766 4 7.493 21.27 4022 7.37
Ban24-2 3517.3 Es 129.3 37.7 0.820 7 - 51.91 20 042 0
Ban43-5 3112.7 Es 118.5 33.3 0.797 8 - 73.45 39 086 0
Banb9 2 535.7 Es 110. 2 28.2 — 7.935 0 0 125
Banb59 2 918.05 Esi 121.3 26.7 0.797 5 7.161 0. 33 0 6. 26
Ban59 2 939.1 Es) 120 31.2 0.773 8 8. 005 5.63 14 475 26.8
Ban65 3 307.45 Ess 134 39.7 0.814 2 - 18. 46 0 0
Ban65 3222.85 Es; 123 31.1 0.803 6 — 30. 11 2706 0
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Table 1 Basic geological data from the exploratory wells in the Qikou Depression ( continous)
. 5% AR i AUK H P/ m?
i3t W /m 21 B/ C J&J1/MPa
/(g/cm?) /(g/1) R < 7K
Ban876 2 543 Es 97.3 27.9 0.8555 15. 960 28.25 3 666 137.5
Ban876 2232.5 Es 87 21.7 0.726 3 — 56.18 14 3952 0
Ban876-3 2 951.85 Es; 110 31.5 0.713 7 10. 161 5. 46 19 245 32.6
Ban880-2 3023.3 Es; 114.2 28.2 0.747 3 — 23.76 25 029 0
Ban884 2512 Es 93.6 29.7 0.825 3 16. 036 51.25 13 647 5. 64
Ban904 2 915.75 Es 115.2 31.9 0.807 8 17.321 5.2 0 12.2
Ban904 3 377.35 Es 123.2 36 — 8.105 0 0 15.7
Ban904 2 837.8 Esi 114.3 29.9 0.907 6 - 35.59 1396 0
Ban904 3483 Es 127.3 39.8 0.831 4 - 13.35 0 0
BanG10 2 817.3 Es 106. 3 22.5 0.858 7 4.995 20.73 0 0
BanS15 3 676 Es 119. 47 44 0.795 2 — 81.87 126. 449 0
BanS17 2 875.7 Es 116.6 28.1 0.736 9 9.298 0. 46 1953 3.86
BanS17 3 266.6 Es 123.1 33.7 0.806 4 7.605 0.91 0 3.31
BanS17 3497.6 Esi 130.7 41.3 0. 82 6. 642 18.17 19 896 46.9
BanS31 3 219.65 Es 131.3 46.2 0.853 6 - 62.2 9 489 0
BanS35 4 544.35 Ess 163.7 81.5 0.789 9 — 0.77 0 0
BanS35 4126.9 Ess 146. 7 52.9 0.8237 — 0.32 0 0
BanS35 3972.95 Ess 145.2 41.5 0.845 9 - 0.63 0 0
BanS35 3462.2 Esy 134.5 41.2 0.775 8 — 20. 88 52 591 0
BanS35 3291.7 Es 123.3 38.4 0.803 9 8. 284 12. 94 8 715 11.2
BanS35 3 287.25 Esi 123.1 38.4 0.804 7 8.912 25.48 32 167 7.17
BanS47 3 980. 35 Es; 128 44. 4 - 6.396 0 0 10
BanS47 3 875.7 Es 161 37.6 - 5. 767 0 0 4.13
BanS47 3282.5 Es 116 32.3 - 7.145 0 0 15.9
BanS47 3131.4 Es 100 32.3 - 6.021 0 0 0. 47
BanS49 2 816.9 Es 87 26.2 — 4,145 0 0 28.2
BanS701 3321.95 Es 133.1 20.5 0.8115 7.909 30. 68 37 067 9.29
BanS76 3107 Ess 124. 4 35.6 — 8.583 0 0 1.7
BanS76 3 040 Es 121.7 37.6 0.779 — 11.75 21 972 0
BanS76 2 889.7 Es; 99.3 31 - 9.971 0 0 29. 88
BanS76 3 008. 05 Es; 116 32.2 0.750 6 — 37. 84 59 200 0
BanS78-1 3 507.6 Es3 133.3 39.2 0.818 5 - 0.43 0 0
BanS78-1 3 702.65 Es; 140. 6 43.2 0.842 5 - 7.75 0 0
BanS78-1 4 287.1 Ess 163. 2 41.6 0.807 9 - 0.78 0 0
BanS78-1 2 669.85 Es 107.5 29.1 - 15. 009 0 0 4.16
BanS82 4133.2 Es 137.3 46.9 0.8255 2.890 22.9 0 15. 35
BanS82 4 203.05 Es 129.3 48.1 0.821 7.063 3.62 0 13.5
BanS82 4194, 25 Es 127.3 44 0.823 6.120 12.15 0 1.4
BanS82 4 212.05 Es 144. 1 41.7 0.82 65 6.528 0.92 0 11. 84
BanS82 2741.75 Es 101.3 28 — 8.395 0 0 19
BanS82-1 4 190. 26 Esi 140.7 39.7 0.826 2 — 1.05 0 0
BanS82-1 4131.7 Es 143.3 39.2 - 5.820 0 0 15.9
BanS82-1 4 002. 25 Es 140. 2 45.8 0.799 5 — 21.45 3 064 0
BanS82-1 3920.9 Es 146. 3 43.7 - 8.549 0 0 2.02
BanS82-1 2729.2 Es 92.3 27 0.763 7 - 13.09 13 009 0
BanS88-1 3925.7 Es; 135.3 47.6 — 6.540 0 0 7.05
BinSl 4 412.95 Es: 151 49.2 0.806 3 186. 781 7.86 4 216 58. 64
BinS1 4 016.9 Es 145.2 59.4 0.850 1 27. 400 8.1 0 12.2
BinS13x1 4917.2 Es 156. 4 48.5 0.844 3 — 14. 28 0 0
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Table 1 Basic geological data from the exploratory wells in the Qikou Depression ( continous)
. 5% AR i AUK H P/ m?
i3t WE /m 21 B/ C J&J1/MPa
/(g/cm?) /(g/1) R < 7K
BinS13x1 4 812.4 Es 153. 4 57.1 0.861 7 - 31.8 0 0
BinS16x1 4788.75 Es 161. 3 48.7 0.834 5 — 34.51 0 0
BinS20x1 3632.6 Ess 141.9 51.4 0.863 1 14.761 0 0 43.8
BinS22 4639.25 Es 170. 3 61 0.783 5 — 4.31 40 020 0
BinS22 4 463.05 Es; 158.8 55.9 0.801 7 29,437 14.72 20 255 47.3
BinS24 4 321.05 Es 158.9 59.3 0.822 7 53.706 6. 45 0 27.9
BinS6 3 871.65 Es; 139.5 37.8 0.820 2 — 0. 86 0 0
BinS6 3 560.6 Es» 122. 6 34.8 0.859 3 — 40. 85 12 692 0
G80-1 3894.7 Es 142.3 34.6 0.801 6 14.035 26.07 4 044 3.05
G80-1 4 210.75 Ess 152.5 41. 6 0.826 3 — 18.15 2 803 0
G80-1 3 687.5 Es 134 32.8 0.844 7 — 2.78 0 0
G80-1 4 008. 4 Es; 146. 3 42.1 0.831 — 23.1 5429 0
G801 3 295.85 Es 133.3 45.9 0.833 8 — 68. 84 74 827 0
G801 3 385.45 Es 142.3 47.3 0.809 6 13. 497 27.05 41 516 9.02
G801 3 244.4 Esi 122 45.2 0.830 4 12. 456 1. 69 14 594 37.17
G801 3251.1 Es 136.3 45.2 0.831 12.294 9.39 28 976 76.8
G801 2 910. 85 Es 117 39.4 0. 883 — 0. 33 0 0
G86-1 3592.25 Es 137.3 39.5 0.843 1 — 2.28 0 0
G86-1 3 705.375 Ess 136.3 34.7 0.8357 - 1. 15 0 0
G95-2 3 406. 65 Es» 135.2 27.9 0.855 8 — 21. 38 17 986 0
G95-3 3 378.42 Es, 120. 3 29.5 0.827 9 - 2.28 0 0
G95-3 3429.77 Es 129.3 38.6 - 10. 850 0 0 7.73
G95-4 3379.95 Es 132. 8 44.2 0.794 2 — 5. 31 16 791 0
G95-8 3451.4 Es 133.3 43.2 0. 860 2 16. 682 51.73 7579 12.5
G95-9 3397.9 Es 125.2 37.8 0.857 7 — 137.58 22121 0
GS10 3756.2 Es; 138.3 57.8 0.856 3 9.639 18.45 6 806 46. 7
GS10 3782.5 Es» 140. 5 53.6 0.842 5 9. 450 8.88 2 306 9.4
GS10 3 659.8 Es, 125. 8 40.7 0.840 3 8.709 14.88 9 154 51.2
GS10 3333 Es 114. 6 44.4 0.855 3 8.653 18. 64 3730 14. 26
GS10 3 368.5 Es 132.6 41.9 0.846 9 — 3.42 0 0
GS11 3904. 3 Es 139.6 61.5 0.8313 — 101. 15 21 146 0
GS13 3 959.5 Es 134.8 62.4 0.835 3 - 142. 46 49 585 0
GS13 3944.2 Es 145.6 62.2 0.836 3 - 253.5 120 368 0
GS14 3944.2 Esi 150 51.2 0.844 9 11. 666 3.09 0 24
Gs23 4173.9 Es 150. 6 67.3 0.845 8 84.017 7.58 6 12.5
GS23 3 889.5 Es 125.9 59 0.839 4 16. 750 18.6 5111 3.87
GS29 3989.7 Es; 142 43.4 0.829 5 — 52.49 32 888 0
GS3 3 569.2 Es 123.1 45.3 0.855 8 - 43 12 628 0
GS3-1 4016.1 Es 136.5 47.5 0.866 2 - 7.97 0 2.26
GS3-1 4 020.15 Es 135.3 47.5 0.867 — 7.5 0 5.5
GS3-1 4 031.05 Esi 136.9 45.2 0.868 2 — 4.2 0 1. 05
GS3-1 3 942.69 Es 134.3 46. 6 0.837 3 — 15.41 0 0
GS3-1 3978.25 Es 135.3 44.6 0.860 6 — 0.95 0 0
GS33 4223 Es 151.1 52.2 0.8335 - 0.67 0 0
GS33 4169.5 Es 132 51.6 0.834 9 - 1. 95 0 0
GS42x1 3631.2 Es 133.3 48. 4 0.852 5.009 41.67 11 062 24.4
GS42x1 3187.15 Esi 118.8 44. 4 0.8715 7.867 0 0 5. 41
GS42x1 3390.5 Es 135.6 47.3 0.868 1 — 91.58 9 304 0
GS46 3 960.5 Es3 151.3 55.8 0.845 7 — 0.99 149 0
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Table 1 Basic geological data from the exploratory wells in the Qikou Depression ( continous)

. i B (43 MAK H P i /m?
Bt W /m J=3a M RE/C & J1/MPa
/(g/cm?) /(g/1) M| = 7k
GS47 4073.4 Esi 144.3 55. 8 0.862 6 - 0.9 0 0
GS48 4 649.9 Es; 168.9 58 0.816 8 220.078 0.16 0 6.67
GS48 4 200. 45 Es 147.3 59.7 0.845 5 — 0.58 0 0
GS48 4222.7 Es 152.5 53.9 0.836 3 19.973 2.94 0 0. 29
GS48 3 660.75 Esi 137.3 57 0.865 9 10. 839 4. 99 0 4.43
GS64 3 178.59 Es 111.4 32.2 0.864 9 7.591 0.61 0 0.8
GS64 3 198. 81 Es 113.3 32.4 0.864 2 — 2.78 0 0
GS64 3209.93 Es 123.2 31.2 0.855 14 8.768 5.73 0 2.55
GS64 3 702.65 Esi 139.3 48. 3 0.818 1 - 22.37 30 529 0
GS64 3 818.75 Esi 141.5 63.1 0.822 1 - 1.63 0 0
GS65-1 3417.7 Es 124 36.3 0.845 5 14. 814 21.29 12 368 1. 05
GS66 3446.1 Es 130 47.5 — 8.376 0 0 1.8
GS66 3492.9 Esi 136 48. 4 0.858 8 29.036 0 0 5.18
GS66 3 570 Es) 134 48.4 0.850 4 15. 313 15. 87 5311 6.29
GS66 3 246.15 Es 129 39.8 0.846 9 11.722 10. 75 0 12.7
GS67 3 460. 25 Es 129.7 42.4 0. 866 3 - 2.83 0 0
GS68x1 3698 Esi 132 36.5 0.839 6 - 14. 65 0 0
GS69 3 927.45 Esi 145. 2 37.8 0. 857 62.197 0 0 1. 26
GS69 3 324.05 Es 120. 4 45.9 - 9.098 0 0 19.7
GS7 3504.7 Es 120.9 40. 3 0.7915 - 11.75 88 152 0
GS7 3 564.95 Es 126 46. 3 0.797 5 - 2.76 5531 0
GS7 3 243.65 Es) 113.3 43.1 0. 828 — 22.34 18 917 0
GS7 3290.5 Es 114.7 43.8 0.836 5 5.832 1.97 0 22.2
GS7 3299.5 Es 115 43.9 0. 836 6. 080 1.12 0 14. 96
GS7—1 3 741.75 Es 179 22.3 0.833 1 4. 389 0. 64 0 1.12
GS7—1 3 596. 43 Es 123.9 21.4 0.855 2 — 0.3 0 0
GS78 3 916.45 Es 141.1 66.5 0.827 5 - 219.8 79 984 0
GS78 4 226.6 Es 152.1 73.1 0. 866 6 — 542.58 90 500 0
GS9 3 484.2 Es 120.5 38.3 0.848 5 24.069 0. 39 0 2.2
GS9 3 731.1 Es 127.9 41 0.843 2 20. 883 0.23 0 1. 66
GS9 3 176.05 Es; 112.3 34.9 0.856 4 - 103.11 12 530 0
QS1 4 375.2 Es, 147.1 55.8 0.872 9 11.219 0 0 1.65
QS1 4223.4 Es; 142.5 63.2 0.848 2 175. 655 0 0 30. 39
QS1 3929.2 Es 133.5 58. 8 0.843 7 24. 848 0 2 561 28. 56
QS1 4 955.95 Es; 162.5 79.3 — - 0 55 008 0
QS1 5 056 Es; 167.6 81.6 - — 0 1239 0
QS1 4 975.4 Es; 165 61.6 — — 0 1938 0
QS1 4 873.35 Es; 161.6 60. 3 - - 0 6 576 0
QS6 4 463.55 Ess 165. 3 33.2 0.796 7 - 6.35 12 831 0
QS6 4 375 Es; 156 32.5 0.798 5 — 19. 79 22 204 0
QS8x1 4. 737.6 Es; 158 45.5 — 49.378 0 10 100 28.8
QS8x1 4 694. 3 Es; 156. 6 45. — 12. 391 0 4 667 82
QS8x1 5044.5 Es; 166. 8 68. 7 0. 7987 39.404 0 51179 0
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Occurrences of the Natural Gas in Shahejie Formation of Qikou Depression

in Bohai Bay Basin and Its Exploration Significance
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WEI Li-chun®? , HAN Guo-meng*,JIANG Fu-jie**
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Abstract ; Abundant natural gas reservoirs with burial depth >3 500 m have been found recently in the Sha-
hejie Formation of the Qikou Depression. The natural gas reservoirs were distributed linearly along the
faults and were featured by hybrid gas-oil-water relationships, which were widely recognized in unconven-
tional hydrocarbon reservoirs. In order to understand the occurrence of natural gas in geological conditions
for guiding further exploration, this paper calculated the content of gas component dissolved in the crude oil
and formation water, affected by temperature, pressure, crude oil property, water salinity, and then com-
pared with the oil production and natural gas output. Most natural gases of Shahejie reservoirs dissolved in
the oil and water have been saturated to supersaturation, which formed the hybrid gas-oil-water relation-
ship of free gas in deep transition to shallow of dissolved gas in oil reservoirs or a small amount of free gas,
and those reservoirs linearly along those fault which connect with the gas source can be rich in free gas.
Meanwhile, the paper discussed the pattern of the oil and gas migration and accumulation after analysis of
the occurrences of the natural gas and the distribution of the gas and oil reservoirs. The areas in shallow
linearly along those deep faults connecting oil and gas source are benefit to search of condensate gas reser-
voirs or pure gas reservoirs,in the middle-deep layers for the existence of oil-generating window with the
huge quantities of crude oil being better to look for oil reservoirs or dissolved gas-oil reservoirs or light oil
reservoirs,and in deep the concomitant fracture traps are easy to enrich the free gas and form the conden-
sate gas reservoirs and the pure gas reservoirs.

Key words: Deep natural gas;Occurrence features;Shahejie Formation; Qikou Depression;Bohai Bay Basin



