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Fig. 3 Typical seismic section and geometric patterns of fault of block 4 in the center of the Junggar Basin
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(a)isolated or Echelon Middle angle reverse fault; (b)a up-right strike slip fault with a lack of branch faults;

(¢) positive flower structure; (d) negative flower structure
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Fig. 4 Fault distribution of Jurassic of block 4 in the center of the Junggar Basin
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Table 1 Tectonic evolution table of block 4 in the center of Junggar Basin
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(Seismic line located Fig. 1,Legend is the same as Fig. 6)



%6 4 XUMEST ;. WERE R v 4 DXBRERS Z8 W AR SO B A 4 7 1497

L nnnaunﬂnnnnnnunnnnunnannnnnn-uannnnnnnnnnn:nnnnnnmnnuanulnnnnnnnannnnnnnnnunnnnnnnunnnnunnu.nnnnnnnnnnnn*
B OANGREARAUDUDRDUNNNADISNNSANNNDERNUNRRRGUURUONAREDINDNLIRRRNROSONG L R L )

e e
T
mmw‘:-

e

S

-y oy

ol “Jﬂ;;;;gﬂww o

e

phosAApHDDNOTY

i

:A\vu'.iu.‘:’ oot

i

prmmnmmmn e
L T

1ul
iy i{i["]»i-ll ill ud\nnmmn‘

m z«mwuummgm I

4
‘Mn o

e, RIS
“‘9" mfwwmm

A ‘m»)»-ww Pl
MBIV mw‘\m)}' E"
o i T 4"»571
1Tl e 5\;..
] \nd“i!\m\ u\-‘ i

,nwm\%. J

c T2

0T VA
X i
K, -1000 A
-30004J,7 -2000 i8¢ 4 55 A UL
|
L) 0 T
-4000-418 Lx\/ﬁ 17
T e 10005 ———— |
(b) ¥ i 2 BB (g) W 1k 2 45 Sk o Jal 20 0 AR HiT
I
-10004J,0 \—‘
h) o ok 2 4 P L) 7 2 I RR R
_2000-?; 0 Tb [ l
3000 J— U - Looo L0 T 4% % = Tty ket
T ey
000 —0 L] _508_
SOBEs (o) F #2458 41y BT

] 8 HEME /KA HId D6 I =4 Line2620 2 AR i B Moty it 8 A S 1] bRl e fi 15 WA 1, P il 1 ] 6)
Fig. 8 Seismic interpretation and tectonic evolution of D6 3D of the Line2620

(Seismic line located Fig. 1,Legend is the same as Fig. 6)
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Table 2 The average rate of fault activity in various regions

of the Jurassic of block 4 in the center of Junggar Basin
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Characteristics of Jurassic Fault and Its Control Effect on Hydrocarbon
Accumulation in the Block 4 in the Middle of the Junggar Basin

LIU Hui"*’ |HU Xiuquan'?’ | LIANG Jiaju'*’ XU Guosheng'*’ ,DAN Yong®’ ,
XIANG Kui® ,ZHAO Yongfu® ,ZHANG Jianwu®’
1) College Of Energy Resources; Chengdu University Of Technology ,Chengdu ,610059;
2) State Key Laboratory of Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu, 610059;
3) Institute of Karst Geology ,CAGS, Guilin ,Guangxi, 541004
4) Exploration Management Center ,Shengli Oilfield Company ,SINOPEC , Dongying ,Shandong ,257017 ;
5) Exploration and Development Institute of PetroChina Changqing Oil field Company ,Xi’ an,710018

Objectives: Block 4 is located in the center of the Junggar basin. It contains vast quantities of recoverable oil
and gas, and has huge potential for exploration and production, but in the low degree of exploration. Combing fault
geometry with kinematics features, effects of Jurassic faults control hydrocarbon reservoirs are studied in this
research.

Methods: On the basis of the study of regional tectonic stress field, dividing the type of fracture; analyzing
the tectonic environment formed by fracture, and summarize the structural style of fault through intricate layer and
fault interpretation, combining coherence attribute and time slice to carry out fault combination. Statistical the type
of the fault ( fault properties, strikes, tendencies and whether it is source fault for classification of fracture and
comparison of subregional differences, by means of the balanced profile technique, calculating the fracture activity
rate and the fracture kinematics characteristics. Discussing how the oil reservoir controlled by fault according to the
correlation between drilling oil and gas display level and the distance from oil source fracture, compilation of
reservoir profile and calculation of SGR of the upper level of drilling reservoir

Results; Through statistics, the number of normal faults on the plane is more than that of the reverse fault,
and there is almost no relative dominance or tendency in the normal fault while the strike of the reverse fault is NW
tending to be SW. Most of the faults in the work area are cut to the J,b, which can be defined as the source fault.
The fault activity rate shows that the rate of D1—D1 west is 0.80~6.99 m/Ma, D2 north is 1.36~9.50 m/Ma, D6
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is 0.80~6.99 m/Ma. As a whole, the fracture activity rate is the highest during the period of the Middle Jurassic
(J,x, J,t) ; the fracture activity rate is the medium level during the Early Jurassic(J,b, J;s) , the fault activity rate
is the lowest during the late Jurassic (J;¢). In the study area, four types of concealed traps are identified; the
lithological traps include fault communication and fault isolation, and structural lithological traps include fault
occlusion and fault clamping. The results of SGR calculation of the fault shows that the lateral sealing ability of the
faults in the upper dip direction of the J,x of D8 well is better, and the lateral sealing property of the upper dip
direction of the J,¢ reservoir in D11 well is poor.

Conclusions: The Jurassic faults in the study area are mainly strike-slip faults, with four patterns: positive
flower structure, negative flower structure, up-right strike slip fault with a lack of branch faults, and Isolated or
echelon medium angle reverse fault. Dong 1— Dong 1 western area is characterized by medium angle isolated or
echelon fracture abnormal faults. Some of the faults have positive flower structure which represent extension in the
early stage of Jurassic and compresso-shear in the and late stage of Jurassic. Dong 2 northern area has the
characteristics of negative flower structure with the mechanism of transtension. Dong 6 area has the feature of
negative flower and strike-slip faults with lack of brunch. Those features show extension happened in the early stage
of Jurassic and transtension happened in the middle and late stage of Jurassic. Temporality, the highest average fault
activity rate happened in the middle stage of Jurassic. The early stage of Jurassic average fault activity rate is lower
than the rate in the middle stage of Jurassic and better than the rate in the late stage of Jurassic is the lowest
Spatially, Dong 2 northern area has the highest average fault activity rate in the early to middle stage of Jurassic,
the rate is lower than Dong 1— Dong 1 western area in the late stage of Jurassic. Dong 6 area has the lowest average
fault activity rate during Jurassic. The effects of how faults control hydrocarbon migration show in the following
aspects; the faults in reservoir rocks is the primary control of hydrocarbon enrichment; faults traps is the main
storage space for hydrocarbon; lateral sealing of trap influence hydrocarbon accumulation.

Keywords: block 4 in the center of the Junggar Basin, Jurassic, stike-slip fault, average fault activity rate
(AFAR) , hydrocarbon accumulation
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