L5 K& *&t&/,:
W38 % 1 OIL & GAS GEOLOGY 2017 4E2 A

X EHS:0253 -9985(2017)01 - 0022 - 07 doi:10. 11743/0gg20170103
ia A~ [5] Bef HA B 3 3E 7 B9 il S -5 55 /E E ]

PTEFHRNERE
—— DA =AM — BRI R M S SRR Bh )

KEN A L KERT L REE AR AKE
(LRI HUBRBR05 AT, KR 163318 2. il CpEil 1A ol DT S 0500E  SJRT. KBk 163712,
3. AT HE A T R A SR 816400)

WE N THRCHAENTAE BN AL TR MA DAL, £ AW R ARG RHAER L EE D S 2R EAREE
E A MABMAEHREREREZEHNZH AT FLAGHTTHR, EREXV, REFZEHWEFREME A EH WA
FENEEAR, wABEINHEBNGIRAHERKRESD, LAHARE T U TE S RE M PR, LB A
R, HAHERAEN, G T AR EEZREH; REZEHM D E I BB AN A ENAEREZEN LT AERE,
WABREMFREBNI AR EARGF A UHESL R bR, LA Rz, BN RA, A7 THAFLR
BEREH REZEHMOGH AN A EH HAMEFN A RN ELEAENATRAETETHERNAE S .

K E S MW R E MR H A A REEE WAL

FESEE . TEI22. 1 XERFRINED ;A

Analysis on the different sealing conditions required by mudstone caprock at
different fault evolution stages:A case study on the 1st member of Qingshankou
Formation in the Sanzhao Depression and 2nd member of Dongying
Formation in the structure No. 5 of the Nanpu Sag
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Abstract; To decipher the hydrocarbon distribution pattern of oil bearing basins with hydrocarbon generating in the dee-
per formations and then migrating along faults upwards to the shallower reservoirs,, we have studied hydrocarbon migration
characteristics along faults and mudstone caprock sealing conditions required for accumulating hydrocarbon. Fault charac-
teristics at different evolution stages were studied and corresponding pressure conditions were depicted. The results
showed that to seal hydrocarbons migrating along faults , different conditions were required at various stages. The hydrocar-
bon migration along active faults was driven by both buoyancy and formation overpressure. While the carrier system is as-
sociated cracks and induced fractures,the corresponding porosity and permeability were relatively good. In this case, the
hydrocarbon migration resistance crossing through the mudstone caprock was lower. Therefore,only when faults above the
caprock are disconnected with those below,can the caprock seal the migrating hydrocarbon. In contrast, the hydrocarbon
migration along static faults was driven only by buoyancy,while the carrier system was of fault rock pores. In this case,the
corresponding porosity is relatively poor with higher migration resistance for the hydrocarbon to break through the mud-

stone caprock. Therefore, to seal hydrocarbon migrating along faults, the displacement pressure of fault rock should be
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equal to or greater than the reservoir overpressure.

Key words: active fault,static fault,closure conditions, mudstone cap rock,oil bearing basin
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Fig. 1 Schematic diagram of dynamic characteristics of

hydrocarbon migrating along active and static faults
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Fig. 2 Schematic diagram showing carrier system
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Fig. 3 Fault growth and distribution characteristics in

mudstone caprocks
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Fig.4 Relationship between fracture development characteristics and natural gas distribution in the mudstone

caprocks of the Qingshankou 1st member in the Sanzhao Depression'?
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Fig. 5 sketch map for mechanism of mudstone caprock sealing

oil-gas migrating along faults in static periods
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Fig. 7 Relationship between NP5-2 fault and gas distribution in the structure No.5 of the Nanpu Sag
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Fig. 8 Relationship between the porosity of surrounding rocks

and the corresponding depth in the Nanpu Sag
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Table 1 Relationship between the displacement pressure of mudstone caprock,the corresponding depth and

clay content in the Nanpu Sag

= R/ m HERR R S/ MPa BT it/ % = HREE/m HERE I 3/ MPa PR %
NP208 2103.93 0.10 23.34 M28X1 # 2 813.30 0.48 19.95
M8X1 2 358.70 0.04 54.98 NP4 -51 ¥ 2 449.79 3.18 54. 60
G3101 2917.51 0.48 7.22 NP5 - 10 3 320.00 2.82 32.40
M22 2 066. 01 0.38 13.38 NP5 -6 3 447.90 0.63 33.32
B7 3 597.58 4.12 38.70 NP509 3 221. 86 0.19 5.14
LP1 3 054. 64 0.44 5.18 NP5 -4 3339.90 0.03 0.76
L12 3 557.05 0.38 16.94 NP4 - 51 3% 3745.48 0.59 29.77
NP1 -37 3 045.50 0.62 8.79 M28X1 ¥ 3 268. 60 1.34 248. 48
121 -5 3 110. 31 0.41 25. 80 NP5 -6 3 445.05 0.83 61.43
NP1 -22 2 696. 38 0.18 25.20 LP1 % 3 055.50 0.56 27.04
NP401X33 3 304.40 0.17 31.75 NP1 4 244.60 0.59 29. 06
B10 3 383.87 1.57 47.71 M38X1 3318.70 0.64 34.58
M108X1 3 345.30 3.11 46. 16 M10 2 678.70 0.49 20.75
M7 1 891. 00 0.44 22.83 M11 2 362.90 0.72 44.17
G3104 3637.13 0.30 23.51 B32X1 1 946. 45 0.11 2. 66
121 -2 1 730. 10 0.02 7.81 L15 2 633.49 0.24 7.22
PG1 3272.14 2.03 56.53 G4 2 663.90 4.46 32.70
G3106 3899.50 2.06 36.52 LPN1 2 647.40 0.26 7.84
G49 2 448. 60 0.89 5.64 G3102 3 424.50 0.57 27.70
G3105 3 589.36 0.82 60. 08 G62 4 054. 60 1.31 229.28
B6X1 3 093.50 0.85 64.71 NP1 -4 3 386.72 4.57 52.19
B6 3 196.30 0.78 52.72 Ml 3432.04 7.65 65.83
M30 2 355.01 0. 80 55.90 M5 2 768.36 3.71 51.21
M24 2 303.00 0.13 3.19 B5 4219.40 4.25 35.89
M15 2 807.90 0.33 10.93 B3 2 776. 61 1. 66 63. 80
G23 3 119.20 0.52 23.42 B22X1 4 061. 80 3.29 58.04
NP206 2 540. 68 0. 80 56. 41 B13 2707. 31 0.87 68. 42
NP2 -52 3 363.50 0.53 24.37 M17 -1 2723.85 0.77 51.49
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