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Fig. 1 The relationship between fault system and hydrocarbon distribution in Wuerxun-Beier depression, Hailar Basin
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1—Early extensiona-mid transtension-late inversion fault system; 2—early extensiona-mid transtension fault system; 3——early extensiona fault systemj;
4—commercial hydrocarbon well; 5—low producing hydrocarbon well ; 6—hydrocarbon show well; 7—explored petroleum reserves region;8— controlling
natural gas reserves region; 9— predicted oil reserves region; 10— first-class structural units; 11— second-class structural units; 12— fault number; [—
Surennuoer fracture zone; [[— Tongbomiao fracture zone; [I[[—Wuxi step-fault zone; [V—Wudong monocline zone; V—Wunan sub-say; V]—Bayantala
fault zone; \[—Beixibei fault-uplift belt; V[ Beixibei monoline zone; [X —Beixi sub-say; X —Huoduomoer fault-uplift belt; X|—Beibei sub-say; X[—
Sudeerte fracture structural belt; X [V—Beizhong sub-say; X V—Beidong fault-uplift belt; X V[— Beidong sub-say




880 UMD 2012 4

mEERCEm A y
:q::':;::-::;:"""_"':_:ﬁ‘i::: "'q.-—: R LS
":::mh:‘:??t_‘__:":-‘:-—/"“ -
z":l._”"‘--.._ T 0 9¢m

\"\ A O

B 2 BB E 4R LT P A TR AR R8T D) AL A R A TR B B A RS 5 i A
Fig.2 The field and experimental evidence on plastic clay strata control up and down two sets
of faults and formation of shear-type shale smear
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(a)—Sandbox physical model of effect of plastic layer on fault segmentation; (b)—the internal structure of fault zones of tensile fault on
Nanping group in Mianduhe-Jadun forest of Hailar Basin(shear shale smear) ; D—development in the Nanping group of silty mudstone and
siltstone of medium and small sized normal fault(F4) ,vertical throw is 40cm, associated with reverse fault which throw is 20cm on the hanging
wall, and the fault zone width is 15¢cm; @—the development of shear type shale smear in fault zone, and smear zone thickness is equal to

homologous layer thickness. approximate 20cm
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Fig. 3 Fault geometry characteristics in Hailar Basin
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Fig. 4 Fault deformation mechanism and distribution rule in the late Yimin Formation sedimentary stage, Hailar Basin
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Fig. 5 Typical inversion structure quantitative evaluation, Hailar Basin
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Fig. 6 Fault deformation mechanism and fault system division. Hailar Basin
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Fig. 7 The relationship between faults, traps and reservoirs, Hailar Basin
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Fig. 10  Fault controlling reservoir modes in Hailar Basin
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Fault Structural Characteristics of Wuerxun-Beier Depression in the Hailar
Basin and Their Reservoir-Controlling Mechanism

FU Xiaofei, Dong Jing, LU Yanfang, SUN Yonghe
College of Earth Science, Daging Petroleum Institute, Daqing, Heilongjiang, 163318

Abstract

Based on the structural analysis principle that different boundary conditions in the same stress field
build different nature faults, it is commonly considered that fault subsidence of the Hailar Basin is
controlled by the SSE-NNW-trending extensional stress field, forming NNE- and NEE-trending faults,
with NNE-trending faults displaying distinct strike-slip deformation. During rifting-subsidence
transformation phase of the Hailar Basin, the extensional stress field orientation of faulting and subsidence
was adjusted to near EW direction, forming near NS-trending faults, and twisted deformation of NNE-,
NEE- and SN-trending faults. The basin returned again at the end of Yimin Formation deposition and the
near EW-trending compressional stress field resulted in the sinistrial deformation of the basin and intensive
inversion of NNE- and NEE-trending faults. Based on the superimposion relatioinship between faulting and
deformation, the Hailar Basis can be divided into four faulting systems: early extensional faulting, interim
tensile shearing faulting, early extensional and interim tensile shearing faulting, and early extensional and
interim tensile shearing and late reversal faulting. The early extension and interim tensile reverse faults of
rift and subsidence layers resulted in fault sheltered traps. Early extensional faulting formed a complicated
anticline traps by cutting through the uplifts within depression and slopes, and complicated fault block
traps by assembling with interim tensile shearing faults. The early extension, interim tensile shearing and
late reversal faults appear as "comb-like" composite, forming typical fault block traps in the rift-depression
structure layer. Based on the coupling relation between fault activity period and accumulation period, and
analysis results of typical oil and gas reservoirs, it is concluded that the early extension faults and early
extension plus interim tensile shearing faults constituted sheltering faults at a critical moment of
accumulation, with the sealing hydrocarbon column height generally less than the traps amplitude, and
early extension and interim tensile shearing and late reversal faults were adjusted to faults. On the basis of
trap styles, and roles of faults in reservoir-forming and transporting system, the modes of fault controlling
reservoir in the Hailar Basin can be divided into 2 groups and 4 styles. Two groups include primary and
secondary reservoirs. The primary reservoirs consists of three styles: the first is the model in which oil and
gas migrate laterally in hydrocarbon kitchen margin and is sheltered by reverse faults, with the early
extension and interim tensile shearing fault system as leading reservoir-controlling faults; the second is "in
the box" reservoir-forming model in which oil and gas primarily migrate within hydrocarbon kitchen and is
sheltered by faults; and the third is the dispersive-type reservoir model in which oil and gas in hydrocarbon
kitchen of the depression migrates laterally. Reservoir-controlling faults of both models are early
extensional faults. Secondary reservoirs are an "umbrella-shaped" reservoir-forming model, in which oil
and gas migrates vertically along faults, with the early extension and interim tensile shearing and late

reversal fault system as reservoir-controlling faults.

Key words: Hailar Basin; fault system; reservoir-controlling; model





