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Abstract

The Gaotaizi oil layer formation in the western part of Daqing placanticline contains rich potential
for oil and gas resources, and the region A is a typical example. Exploration and evaluation prac-
tices have shown that the oil-bearing sand in this area are concentrated in the lower part of the
GIV oil layer group, while the GIII oil layer group is less developed, and the reservoir formation
mechanism is still unclear. Therefore, based on three-dimensional seismic, lost of logging and oil
testing data, this article applies structural analysis methods on the basis of structural geology
theory to analyze the morphological characteristics and genetic mechanisms of fault systems in
this area, which is of great significance for understanding the oil and gas accumulation in the Gao-
taizi oil layer. Research has shown that: 1) When the deep and large faults formed in the early
stage of the basement experience strike slip displacement in the later stage, and there are mul-
tiple sets of weak rock layers in the longitudinal direction, it can lead to the formation of a fault
system characteristic of “basement induction, longitudinal discontinuity, and planar echelon” in
the overlying strata; 2) The strike slip revival of the basement fault causes stress to propagate
from bottom to top, resulting in the deformation of the overlying strata becoming weaker from
bottom to top. The strength of the stress field determines the range of influence of longitudinal
deformation; 3) The basement fault is reactivated through strike slip, and the strike slip deforma-
tion induces the development of an echelon-fault zone in the overlying strata, forming a “horizon-
tally dense and vertically short distance” oil and gas diversion system. This provides a good diver-
sion channel for the vertical migration of oil and gas, while avoiding the collapse of oil and gas re-
sources caused by too many faults penetrating the strata, which is more conducive to the forma-
tion of oil and gas reservoirs.
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Figure 1. Geological profile map in the east-west direction of region A
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Figure 2. Comparison of Fault Systems from Fuyu oil formation to GlII oil formation in region A. (a) Diagram of top sur-
face fracture system in Fuyu oil formation; (b) Diagram of top surface fracture system in GIV oil formation; (c) Diagram of
top surface fracture system in GllII oil formation
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Figure 3. Overlapping diagram of fault system between overlying strata and basement in region A. (a) Overlap diagram of
the fault system between the top surface of the Fuyu oil formation and basement; (b) Overlap diagram of the fault system
between the top surface of the GIV oil formation and basement
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Figure 4. Longitudinal development characteristics of fractures under the influence of weak rock layers. (a) Field outcrops
with discontinuous fault development due to the influence of weak rock layers; (b) Seismic profiles with discontinuous fault
development; (c) Typical seismic profile through well
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Figure 5. Pattern diagram of strike slip reactivation of basement faults
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Figure 6. Photos of the experimental results of the structural physical simulation of the strike slip reactivation model of the
basement fault
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Figure 7. Qil and gas reservoir formation pattern diagram in region A
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Figure 8. Sandstone thickness map and effective thickness map of GllI and GIV oil formation in region A
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