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Abstract: High-obliquity faults (superior to 45°) are very commonly encountered in the platform areas in Chinese western ba-
sins. Geomechanical analysis demonstrates that high-obliquity faults are produced by the compression-torsion stress field ex-
isting in Chinese western basins, and they may also be related to the stratum’s brittle deformation. Static sealing pressure,
which can be calculated from Poisson’s coefficient, burial depth, obliquity degree of the fault, and maximum and minimum
principal stresses. is used as an index of the sealing capacity or openness degree of a fault for petroleum migration. The cal-
culation of static sealing pressure indicates that the openness degree of a fault increases with the fault’s obliquity degree. The

floating force decomposition illustrates that the decomposed force along the fault surface also increases with the fault’s oblig-
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uity degree. Therefore, vertical, cross-formational petroleum migration via a high-obliquity fault is easier than via a low-ob-
liquity fault. This conclusion is applied to interpret the control of high-obliquity faults on petroleum migration and occurrence
in the Tarim and Junggar basins of western China. Conclusions are: (1) Regional high-obliquity faults crossing different dy-
namic fluid systems control the petroleum distribution in different systems, especially as petroleum migration pass-ways for
the middle-upper systems, as they are essential for pool formation in the latter; (2) Inside each dynamic fluid system, petrole-
um migrating along high-obliquity faults is most likely to fill the newest layer cut by the faults. The conclusions obtained have clear
implications for petroleum exploration and these conclusions can be extended to other basins where high-obliquity faults exist.

Key words: Chinese western basin; platform area; high-obliquity fault; fault’s openness; petroleum migration and occurrence.
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Fig. 1

2.1

“Y” type combination between Lunnan fault and

southern fault in Lunnan uplift of Tarim basin
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Table 1 Statistics of some faults’ obliquity in some western basins
/()
TP, TT, Th TJ» Tl Tl TK,
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T, —Ts 64~82
I\l T1—Ts 73~80
VI T —Ts 80
Ty —Ts 85
~ N — ~E
3r w12 PAL10
K \ B Qs
/L_, 2F
T
C § 1k
=
Z'O 0 -
-1F
“Y” 2 2

Fig. 2 Cross-well profile of the east highland of Yuejin 2
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Fig. 3 Fault distribution and levorotatory sliding TJ; reflecting layer in the Dixi 1 zone
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Fig. 4 Static sealing pressure at the depth of 3000 m on the

faults of different directions during the late Yanshan 5

period in Ludong area, Junggar basin Fig. 5 Petroleum floating force decomposition along fault
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Fig. 6 Relation between fault and distribution of oil &. gas of Lower Triassic in Lunnan uplift of Tarim basin
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Fig. 7 Petroleum filling mechanism along high-obliquity faults ~ Fig. 8 Petroleum migration-accumulation mode of Ludong

area of Junggar basin
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Fig. 9 Profile of petroleum migration-accumulation and ad-

justment of well Lunnan 2 reservoir in Tarim basin
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