¥e1H  HsSM A NI
20214 9 H i& E e 1:|:

GEOLOGICAL REVIEW

B B K2 MR B o B R T R AR
EE—SZEBEXMESH
RH-D BAESD THED BTY dmEY

1) H [ s A 028 W S i % 2K #0184 1000
2) VY R A1 T R 2 MR R R R 2= B, R, 6105005 3) PH e A1 R 2= IS HEFFE e, BT, 610500

S www.
geojournals.cn/georev

MBRE : W2 BRI 58 B — (LR OC 2 XK )2 2 B AL BF 50 5 208 i = i B RO e RO 2 3, @8kt
FE— WA Ry T AT (1) 56 B 5 (0 S A O 3R AR A X A SR A5 T T T )22 e ey 1) 5 B S5 i B e . ek
T T 00 A BT Sy, 455 W 2 AR el ) — R i SO 23 B, e B R st B v B AEHBIX 10 S55E TR R0 — 4k
RGN T2 BT 1) B 15 8 2, WS W2 AR S 8 5 e 22 1) A R SRR AR, R IR i W 2 e e
R AR, SRR D B R 42 b € i — BB R BRI 5 T2 B A R 9 RE S 1000 m, — R AE
100~700 m , A [ 4 DX 5 A [l S P R £ BT 2 e et LA ARRLF) S8 188 041§ L5 ) Bk R W2 ARl 19 98 2 5
e 28 B AT B ) TEAR SCHE | W2 BUCREAHE S E /8 22 UL R 3K 70, — BEAE 3~ 16, 101 51 70 A ] — 2% W22 8 T e i 9 2 2
P2 4~ 12 45 K BRFR R4 I Z B iRty 14 98 12 15 A0 8% LR HOC R AR MER & (P i o DRt A= 1K, T 93—
PRI IE A A I B 1) 3 . S5 SRR R (D W72 BEREHT 14 T 55 1 25 A DG 23 1 T 12 T A A T 5k 7R
A WR BT 85045 ;@ RIMELEAR ] A0 1 5 5 AR A | ) — AR W2 Ry (Y 98 B 5 1 RSl ) BN 2 A B
BIRMEECRE AR e R B2 S sl 2 B Bery o A LA

Vol. 67 No. 5
Sept. ,2021

SRSREAA : T2 WA S BRIRER s R S8 i 28 s A B UK 2l

WrZ AR HARFI AN 5 TR N RS
ME A T HL 57002 R AU R % Y] (Caine et al. |
1996; Aydin, 2000; Di et al. , 2005; Pei Yangwen et
al. , 2015; He Xiangli et al. , 2019) . 7ERAS N AR
SR TR A TETE R 5 1) 32 T R
Ve FH 52 06 4 BT 2 B AT ( Kim et al. , 2004 ; Torabi et
al., 2011; J7aKE %5, 2016) , AT LLGEFR Sy W7 2 1 e
i TR PTIRECT K IR R W, W2 Bty B
IR N IR 1R R R—A AR B AR
(Faulkner et al. , 2010; 58 J% # 4%, 2012 ; Bense et
al. , 2013; Li Yonggang et al., 2014; X [Ji§ 4§,
2019) o MEAFEAR—A Y R T T R i Y
o JE 5L % 19 A ¢ & &R (Torabi et al., 2011; Ma
Debo et al. , 2019) , I H M iE /R W Z 0 EH LB
B, A BT A% A 22 S AR O, 4 BRI S AR 1Y)
SESMNBRZHAAIEMCEKR, BHELHELXR

(Shipton et al. , 2003 ; Childs et al. , 2009) X} %%
% (Fossen et al. , 2000) 545 %0 % ( Torabi et al. ,
2011 ; Faulkner et al. , 2011; Savage et al. , 2011)
{H 24 A R RE BE (1) 53 5P (Torabi et al. |, 2011;Ma
Debo et al. , 2019) , 38 % 045 T Wi 2 Ak &5 5 A
FEHL v IR S R AR A 2 T R A R
(Choi et al. , 2016;Torabi et al. , 2011) . BHEIHIZE
TR B P S A% G RIS A v e i Sk
75 R B TR D BORMIF SR AR 2D

UTAERBEAG U1 35 FR 55 SRR 22 i 4 b 76 AH
BRIRER A W A AR TF e iy P & Jre (5 Ui R 4
20115 B4 SO A5, 2014 faTR 5255 ,2016) |, TR )2 T Bk
Rk A v [ A A R U, AR
TERS BUR G T oy A ORI ER e R I — R A E T Wy
J24, W WA B8 B 3K S km (7 AL E %5, 20165 Wu
Guanghui et al. , 2019;Ma Debo et al. , 2019;) , Jf-¥5

T ARSI T B I (45 . 2018E-1806) , H7 [ A4 M — P4 R A1 i K 2= BB I A AR RS A7E 1T B (405 : 2020€X010301 ) Al

ER A RFLF R L TR ST R E S0 H (95 :91955204) AR,

WS F 399 :2020-12- 14 B8] H 351 :2021-06- 115 R4 F % :2021-08-20 5 5TAT: 44 : X558 . Doi: 10. 16509/]. georeview. 2021. 08. 011
YEB I W — , £, 1987 454 i, TR2I , =2 S BRI 5 (% B H AR WS ; Email ;. yuanjy—tlm@ petrochina. con. cn, iHIR/EH ; 56
ks, B, 1971 4EAE 1A R, EENF Y 1 ST 5T Email ; wugh@ swpu. edu. cn,



1488 Mo R

it I 2021 4E

il 7R A 2 8 o3 A 5l A AR (T R 4
2016; REVRSS ,2017 ; Lu Xinbian et al. , 2017 ;¢ &2
%,2018; Wu Guanghui et al. , 2019; Han Xiaoying et
al. , 2020) , & plE 1 W W7 22 R BT, 3%
T by DX R R TR 56 DRI S22 BBty 1) el R DU 0 #r
M W R AT i — R B RO R HEH
3B SR 18 3 R A E 7 (Ma Debo et
al., 2019; BROECHEST, 2020) , A [F] T Ho Al Ml X 1 /=
emiey iy A KT =X BT R BB 5 B — R R 1) O
R, O A R IEAS AR, 2 5 2 45 TR R L X1
MG 5 5 200 A Rt — 2P EoE

A SCE A 3 B 2 b AR T AT, SE o b
B RER A W S AR 9 2 45 6 % 22 8] ) G &%, R T
THCRARAY W B8 1Y) 3 A R

2020) , P 70 2 4 KAUE 1 W28, 20 A T ARk 9
x10* km® M TP E W M R 5 (B 1.8 2),
WFFE 2 W (178 4255, 2020 ) , PR P 1 T R 40
FEREEAL B S 3 00 X AR SRS AT L) 43
4 R BRI X 3 o 2R o B 22 S
ETEWIE FZZE LR &, 0 TRER R R
IR AT BB R—RAR ARR—BR T
AR SR A KA AR R I Bl (56 81 % 55, 2019
Deng Shang et al. , 2019; #7445 2020) , {#EiL HA
Ak ARNE 5 UGS, A K E R /MRS B R B
N AE I WT 247 (Wu Guanghui et al. |, 2018; BlGH#E
4%,2020; Zhang Yintao et al. , 2020) ,

WS W] I 7 W W 207 S R (AR ok R 6 2 it )2
RHE PR T RRBRER A A DA 2 1 20 A, %) B

1 M5

B BLOK 7 b 2 AE Kl
At S P LR AV R E 9o S
filt 1 JB B A B 7 7 b, 9E
T — PR Pl 2R T R R £ A
AT LIk 24 x10% km?, JE
i 2000 m, A Z & A
AEHEMRZE, MR EEE
& (Li Qiming et al., 2010;
K42 58 ,2010) , J2&: Z b va F 38
DM HIF & 1) £k, B
S IRl 1R 6 5 T < ()
TG T IEJORE A A
LRI AR X, o
ST B bR
BENTS o3 31 30 i K
VAR R £k il H 5 AT
H i e ZER R —TF
AP S8 R 2 5 34 B DX S
WHER WA B2k, I £ 2
Le— F 5 K AL E W W 240
It

TG = 4 #2275 kLS — 3 R T S 2R 195 7E 1 I )=
L BUBL RS iy 32 S 3¢ bounda:*;]ine of first order tectonic unit class I strike-slip fault zone
B ol ) 1 i e 5 A 1 M e BT R 4 11 2% 3¢ 18 7 )2

JE— P85 b 3 DCE 3
JZK&E (Wu Guanghui et al.
2018; & 8 & 4%, 2019; Deng
Shang et al., 2019; 1% if§ %%
4,2020; Han Xiaoying et al. ,

boundary line of secondary order tectonic unit

strike-slip fault in this study

P13 R M v 3 T W R S A 2 P (il 7245, 2020 1 2k)
Fig. 1 Map of the fault system in the Lower Paleozoic in the Central Tarim Basin
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Fig. 2 Seismic sections ((D~®))and seismic amplitude at the top Ordovician carbonates(b) showing the fault damage zones
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The fault damage zones are showing with chaotic reflections and discontinuous reflections in Figure 2a and red and green blocks in Figure 2b
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Vi B BEAE AL AR TN R (B A AE 22 A ) 2 7 A
(I 8) o TEWTJZ Wity & & 1 B0, ity Y 5
JERE A IEA  H i & 52 IR 0 o HohE . W2
B AR A S it 57 % A K 10 T 3 R AR TR BRI AR Ak
Bl (&1 6) , Mty o B8 A AR

Wit AR T 1) AR Bty B 88 B A6 B8 ] RE H
MM KBS, B BRI R 2 B el v B e
(R AR NI} Wik N e n ey SR (A e N
LR To B &K BRI Torabi et al. , 2011 ; Choi
et al. , 2016; Ma Debo et al. , 2019) , {HF 5%
PR B A A 1 AR AT Ul %, S i B bR ) 1
1o XA BRI o3 WO SR 18T U A A A S PR B
2%, W R v AR R AR E R . TR AR A3
ety 1 58 BE AL #% i IS K T 218 AR K, R I
B AT RS o TS TR 28 A B R U T
ANE W | AN A2 ] — W 2, PR ] — B J2 T e
Y B Bl 6L F% o ] BB IR D I S g8 Y =
e K 772 (Ma Debo et al. , 2019)
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The relationship between width—height difference of strike-slip

fault damage zones in the Tarim Basin

YUAN Jingyi” , WU Guanghui®* , WAN Xiaoguo" , DENG Wei* , LIU Ruidong"
1) Research Institute of Exploration and Development, Tarim Oilfield Company, Korla, Xingjiang, 841000;

2) Southwestern Petroleum University, Chengdu , 610500;

3) Qiangtang Institute of Sedimentary Basin, Southwestern Petroleum University, Chengdu, 610500

Objectives: The relationship between the fault damage zone width and displacement is useful for fault process

study and tight reservoir exploitation in the deep subsurface. However, the relationship is not generally display a

power-law-scaling relationship and is difficult to assess the fault elements along the strike-slip fault in the deep
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subsurface. Together with the analysis of the new 3D seismic responses, this paper presents a detailed fault
attributes measurement and correlation analysis between the fault damage zone width and displacement of the strike-
slip fault damage zones from the Lower Palaeozoic carbonates in the Tarim basin. Further, we discuss the fault
damage zone width distribution along the fault zones.

Methods: With a detailed interpretation of the Ordovician carbonates by high resolution 3-D seismic data from
the deep subsurface, we use height difference between the maximum and minimum altitude of the fault zone as a
proxy for the vertical throw in seismic profiles. Constrained by seismic responds of the fault damage zone, we
identify the fault damage zone envelop by the fault seismic coherence and amplitude change from the seismic
profile, which is corrected by the seismic attributes and well data. Further, we measure the fault height difference
and damage zone width from 10 strike-slip fault zones in the Tarim Basin. Finally, we analysis the relationship
between the fault damage zone width and height difference.

Results : The results showed that: (D the carbonate fault damage zones developed in the Lower Paleozoic of the
Tarim basin. The damage zone width is up to 3000 m, and generally in the range of 100 ~700 m, in which the
width distribution is similar from different regions and lithology ; @) there is good positive relationship between the
fault damage zone width and height difference. Although a few values of the fault damage zone width/high
difference are up to 70, most of them are in the range of 3 ~16; 3 most damage zone width grows with the
displacement increase in power-law relationship, but some have higher enlarge rate, and some slow down with the
height difference increase with a same tectonic background and lithology in a fault zone, which resulted in the data
scatter.

Conclusions: By comprehensive analysis, the results indicate that height difference is an effective parameter
for damage zone width prediction and scaling along strike-slip fault damage zone in the subsurface. The correlation
between fault damage zone and displacement does not follow a simple linear or power law relationship, but shows in
two trends or two stages to show different damage zone growth processes in the Tarim Basin.

Keywords: fault damage zone ; carbonate ; damage zone width ; hight difference ; distribution ; Tarim Basin
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