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Experimental Simulation of Faults Controlling Oil Migration and Accumulation in the
Central Part of Junggar Basin and Its Significance for Petroleum Geology
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Abstract: Based on the studies on the faults system in the central part of Junggar basin such as the 2D and 3D seismic faults
structural style interpretation, deep and shallow layer fault growth index, fault activity rate calculation, and maximum principle
stress test in various tectonic events analyzed from acoustic emission data, as well as study on the regional structural evolution
and hydrocarbon migration and accumulation, the faults system formation, evolution, basic characteristics and hydrocarbon-
controlling model are studied through experiments, which simulate continuous, stable and single phase hydrocarbon (oil phase)
migration and accumulation process, respectively in deep and shallow faults system. Results show that central part of Junggar
basin experienced compression and strike-slip resulted from collision by Peripheral plates, leading to well-developed faults.

There occur two types of faults system in vertical with different property in the deep and shallow layers. The deep one is base-
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ment-involved thrust-type pressure-shear fault system; the shallow one is seal detachment transtension normal fault system, re-
spectively formed in the middle-late Hercynian and early-middle Yanshan. High permeable fault belt is truly hydrocarbon pre-
dominant migration pathway. Deep and shallow fault system in the central part of Junggar basin is main pathways for hydrocar-
bon migration. The permeability of fault belts determines the direction and pathway of hydrocarbon migration. With the seal
from the top of fault system, hydrocarbon moves up heterogeneously within the fault, with oil saturation increasing downward.

Hydrocarbon tends to migrate within the reservoir with good prosperity under regional seal, and enters prior reservoir with
high permeability in the upper wall of fault. With the hydrocarbon saturation within fault and hydrocarbon volume increasing in
the upper hand of fault, hydrocarbon flows horizontally and accumulates somewhere, and then goes into lower wall of fault with
small amount of oil accumulation, thus almost no oil enters the poor prosperity reservoir. This experiment result proves to be
correct by the fluid geochemical analytical data of both sides of the fault, which is significant for understanding the oil migration
and accumulation in the fault system in the central part of Junggar basin, and is useful for guiding oil exploration and development.

Key words: Junggar basin; fault system; fault controlling oil mode; physical simulation experiment; petroleum geology.
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Fig. 1 The location map of faults and reservoirs in the Junggar basin
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Table 1 Reservoir physical property parameters for the experimental model

) (1073 ym?) (mm)
J20) 6. 80 0.15
(Jo2) 7.30 0.12
(Jis2) 14. 06 29. 47 0. 80~0. 90
J1b) 9.27 0. 41 0.10~0. 15
(T1b) 9. 64 0. 86 0.15~0. 25
- (CP) 14. 20 6. 27 0. 60~0. 70
. . , 40 C
NN 38~40 C, )
50 ecm X 4 cm X 30 cm, s )
0.5 MPa, 150 C, 0°~20°, .
0°~360°, 60, N
24; : 3
1SC0100DX )
3.1
; . (D 2 mL/min
; HP HD- (2) 1 0.1 mL/min
2000 ,OLymPus ( 5a), 1
HD-2000 (Pj+P1 0
OLym- (Pyj+Pi
Pus , s
( 5b,
. 0". 7 (C-P) (50,
1.0 g/cm?®, (25°C) 1X10 *Pa-s. 2h12 min . 13. 93 mL,
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. , 0.75 g/cm?, ,
25 C) 42X107% Pa » s. ( 5d), ) ;
2.2 0.05mL/min, 3h9min , 1,
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Fig. 5 Experimental simulation of faults controlling oil mi-

gration and accumulation in the central part of Jung-
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