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Sealing ability of faults in northeastern Chepaizi Uplift at
western margin of Junggar Basin
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Abstract ; Faults are the main oil-gas migration pathways in Chepaizi area and can also form associated hydrocarbon re-
servoirs , thus research on fault sealing ability is of great significance for confirming spatial distribution of reservoirs in the
study area. Through qualitative analysis of fault characteristics and the timing between faulting and hydrocarbon genera-
tion and expulsion,and quantitative evaluation of factors controlling sealing ability such as juxtaposition of lithology , shale
smear ,and normal stress on fault surface, we studied the sealing ability of two major faults( F1 and F2) in northeastern
Chepaizi Uplift,and performed comprehensive judgment by using fuzzy evaluation method. The results show that the sea-
ling abilities of F1 and F2 feature in ‘vertical periods and lateral segmentation’ . Vertically,the fault sealing ability can
be divided into periods,including Cretaceous(K) ,the first member of Neogene Shawan Fm (N,s') ;2" member of Neo-
gene Shawan Fm(N,s*) ,and 3" member of Neogene Shawan Fm(N,s’). The sealing ability of faults in Cretaceous is
good as a whole except for the southern segment of F2. For N,s', sealing ability of FI is good in the northern segment,
poor in the middle segment, and good to poor in the southern segment, while that of F2 is poor to fair as a whole. For
N,s”, fault sealing abilities are good as a whole. For N,s”, fault sealing abilities are poor as a whole , except for the middle
segment of F2 whose sealing ability is good.

Key words : shale smear ,normal stress on fault surface, fuzzy evaluation, fault activity stage , fault sealing ability , Chepaizi

Uplift, western margin of Junggar Basin
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Fig 1  Structural schematic diagram of northeastern Chepaizi Uplift
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Fig. 3 Timing of faulting and hydrocarbon migration in northeastern Chepaizi Uplift
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Table 1 Parameters for evaluation sealing abilities of F1 and

F2 in northeastern Chepaizi Uplift

WiZ Himks RFEZB S/MPa N/G R, SGR
K 0.19 0.33 0. 69 0.70

N;s! 0.11 0.53 0.48 0.75

! N,s 0.10 0. 44 0.68 0.75

N, s 0.09 0.98 0.01 0.02

K 1.29 0.28 0. 62 0.73

N;s! 0.86 0.33 0.50 0.67

s N,s 0.77 0. 15 0. 68 0. 88

F{ N, s 0. 66 1.00 0.00 0.03
g K 0. 82 0.24 0.70 0.76
N;s! 0.58 0.55 0.32 0.45

i N, s 0.52 0. 04 0.73 0.98

N, s* 0. 46 0.93 0.03 0. 06

K 0.53 0.24 0.62 0.75

N,s! 0.39 0.52 0.39 0.48

v N, 52 0.36 0.00 0.83 1. 00

N,s* 0.32 0.98 0.01 0.03

K 0.52 0.23 0. 82 0.76

N;s! 0.34 0.55 0.39 0.43

v N, 2 0.31 0.15 0.75 0.85

N,s® 0.28 0. 81 0.18 0.15

K 7.76 0.25 0.75 0.77

N,s! 3.99 0.70 0.25 0.30

Vv N, 52 3. 64 0.20 0.76 0. 90

12 N, s’ 3.40 0.95 0.05 0.05
g Kl 3.77 0.25 0.75 0.75
Nys 2.63 0. 80 0.21 0.24

L N, s 2.46 0.02 0.93 0.99

N,s® — 1.00 0.01 0.01

K 3.65 0.32 0.69 0. 68

‘ N,s' 2.68 0. 61 0.35 0. 45

W N, s 2.50 0.04 0.86 0.96

N,s® 2.31 0.99 0. 027 0.02
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Table 2 Membership grad of single-factor
in northeastern Chepaizi Uplift

i 4f Bhs 2 %=

N/G <0.30 0.30~0.55 0.55~0.80 =0. 80
R, =0.70 0.55~0.70 0.40~0.55 <0.40

SGR/ % =70 45 ~70 20 ~45 <20
HiJZ K 7/ MPa =1.0 0.5~1.0 0.3~0.5 <0.3
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Table 3 Weight coefficient of single-factor
in northeastern Chepaizi Uplift
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Table 4 Evaluation of fault sealing ability

in northeastern Chepaizi Uplift

Wiz gm pa— AT ﬁfm
3 oo o B ox HR
K 0.566 0.165 0.019 0.250 4}
N, s' 0.450 0.008 0.142 0.400 4}
! Nis? 0.594 0.006 0.000 0.400  4f
N,s® 0.050 0.000 0.000 0.950 %
K 0.700 0.266 0.034 0.000 4}
N;s! 0.467 0.261 0.122 0.150  #F
I N, s> 0.558 0.392  0.000 0.150 %4
El N;s® 0.050 0.185 0.065 0.700 2%
g K 0.660 0.322 0.019 0.000 4}
N;s' 0.050 0.334 0.316 0.300 #47
i N, s 0.600 0.089 0.161 0.150  #F
N;s® 0.005 0.046 0.204 0.700 %
K 0.600 0.221 0.179 0.000 4}
N,s! 0.050 0.251 0.375 0.323 #%
v N, s 0.600 0.000 0.141 0.259 4
N;s® 0.050 0.000 0.046 0.904 %
K 0.575 0.245 0.180 0.000  4f
N,s! 0.025 0.191 0.452 0.332 #%
v N, s 0.575 0.025 0.139 0.261  4f
N,s° 0.025 0.025 0.120 0.830 2%
K 0.825 0.156 0.019 0.000  4F
N,s' 0.275 0.025 0.424 0.276 i
v N;s? 0.825 0.025 0.120 0.030  4f
F? N,s® 0.275 0.025 0.120 0.580 2%
g K 0.806 0.176  0.019 0.000  4f
, N,s! 0.275 0.025 0.193 0.507
L N, s 0.825 0.025 0.120 0.030 4}
N,s® 0.475 0.025 0.120 0.380 4}
K 0.739 0.242  0.019 0.000  4f
‘ N;s! 0.275 0.180 0.365 0.180 #%3%
Wi N, s 0.825 0.025 0.120 0.030 4}
N,s® 0.275 0.025 0.120 0.580 %

3 W)= B RS R AR A ML R S
ARAR
31 HER

W= B AR T b SRR i (8] 4a) 5 il
o AERNUAV A EIRAD S A0 A 1A Bt
2, RO IRER O TRE , 5 TR R R A A A%
fiih, o AR AR R s AR T Is AR .
R AR B XA il A ) B
AT RENE R 5 [ FR ol A W 2R P 90 i 25 iy, il 2 o)
SRR AT REMR s A, 20— 20 1 ]I 2 A A=
B W 5 e e ke A RO TR AR, Wi R B R . Y
I, M s R B H AR5, BB A A T M <
(K S)

3.2 FMERDV—ER

W72 e PP T B AP B (P 4b) Bl
w o FLWZE LT F2 B2, S ECFL WML
12 B J2 B 30 3 O I B, F2 R T B UK R )2
HE. FLWEWZRE I AR TR0, S 2 F1 My
RSB BRI N R E A, ol U B = R A W
JEACBET S e _E S R 2, R ok S i b S
W2 5E AR T

3.3 MERDPZER

W2 Ef P P T B AR O A, BN R
(Kdc) . W BONWIRIX AN RIFR SR, SO A6
JZAREM(ERS) o W, IZE B2 25 5 A S
AR U TR, B R 00 i | 5 ] PR,
PRI RS 1) B S

3.4 FMERDZ=K

U2 PP BRI 22 ([ 4d) , B i
o B TR, v = B K 5 2 WT
IR IER N, 5™ BCBR 3 U 0 T 3 2
BREINES) .
4 Z5ip

1) PR I R PR S PR, 5
(LI A R BT 2 B, TV 33/, W2 e T 1
TR WA I A T S

2) Nys' HJZT 2 B P77 b R8T e L
FUCER . LR T P2 W0, S8R R
AL HL P2 GBI . FL 2 B



644 A5 KRR R 35 %

C

K4 eI ARAER FLWZ AN F2 WZ A A ) J2 Bt P AL A AT

Fig. 4  Plane variation in vertical separate layer of F1 and F2 fault in northeastern Chepaizi Uplift
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Table 5 Oil-bearing potential of F1 and F2 in northeastern Chepaizi Uplift
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