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Fully integrated exploration practices for low-order strike-slip faults in the central
Shunbei area of the Tarim Basin

YUN Lu, CAO Zicheng, LI Haiying, HAN Jun, HUANG Chao,ZHANG Qing

(Northwest Oil Field Company , SINOPEC, Urumgqi, Xinjiang 830011, China)

Abstract: In the central Shunbei area of the Tarim Basin, low-order strike-slip faults situated between major faults are
identified as the destination of hydrocarbon migration and enrichment, exhibiting favorable conditions for hydrocarbon
accumulation. However, hydrocarbon exploration targeting these faults faces both geological and engineering
challenges. Geologically, the developmental mechanisms of the low-order faults remain poorly understood,
complicating their effective identification and fine characterization. Regarding engineering, well drilling and
completion operations proves prolonged and costly. To address these challenges, we implement all-round exploration
practice that integrates research and deployment, geology and geophysics, exploration and exploitation, geology and
engineering, and technology and economy. These integrated practices have effectively enhanced the efficiency and
benefits of exploration targeting low-order faults in the central Shunbei area. The geology-geophysics integration
facilitates the establishment of an interpretation mode of low-order faults. This mode improves the integrity of the
diffraction wave-based sampling of small faults using small-bin and wide-azimuth (WAZ) acquisition techniques.

Furthermore, it enhances the energy and signal-to-noise ratios of signals from ultra-deep strata in deserts through high-
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fold coverage. Consequently, a breakthrough is achieved in the seismic identification of low-order faults, transforming
them from previously undetectable to clearly identifiable. The exploration-exploitation integration allows three-
dimensional analysis of drilled wells and iterative optimization of reservoir models. In combination with detailed
characterization, a well trajectory design technique is developed. This technique is distinguished by its ability to
control faults using a single well, select optimal anomalous targets in the central portions of fault planes horizontally,
select optimal cave reservoirs vertically, and identify multiple barrier-shaped hydrocarbon reservoirs along fault zones.
The exploration-exploitation integration provides robust support for efficient oilfield development with fewer wells,
high single-well production, and direct transformation of exploratory wells to production wells through holistic
planning. The geology-engineering integration enhances the accuracy of geostress prediction and drilling-related
geological risks, while also enabling the optimization of integrated wellhead and casing programs. As a result, this
integration facilitates the safe, precise, and quick landing of wells in the pay zones of the low-order faults. The
technology-economy integration drives the optimization and cost reduction at source for the entire chain comprising
seismic acquisition, well drilling, logging, and acid fracturing, thereby enhancing exploration quality and economic
benefits. These exploration practices demonstrate that low-order fault zones represent significant targets in ultra-deep
hydrocarbon exploration. Despite their relatively low activity intensities, low-order strike-slip fault zones exhibit dense
fracture networks, which can induce extensive reservoir fracturing, conducive to hydrocarbon storage and migration.
Beyond major fault zones, we quickly identify low-order faults with the potential for a reserve growth of up to 100
million tonnes. This facilitates breakthroughs made in new-type hydrocarbon exploration, expanding horizons for
hydrocarbon exploration.

Key words: ultra-deep reservoir, fault-controlled hydrocarbon reservoir, integrated exploration, low-order fault,
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Fig. | Maps showing the tectonic location (a), the Lower Paleozoic fault zone distribution (b), and the composite stratigraphic column (c¢)

of the Shunbei area, Tarim Basin (modified after reference [8])
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Fig. 2 Cross plot of the slip distance vs. length of small-scale

intraslab strike-slip faults in the Shunbei area, Tarim Basin

TE WA 8 SRR, T BETE A 8 ORI ey, AL
RERLIRBCA K . IR (] A8 S S e 1 X0, g 371 A2
PN Z2 1A 38 1% B S

AR Y G 28 64 1 A% R RT3 T
ZUARZ AR NI SR 0 DXATS 2 B 0 6o 9 15 Sl
fiE o SRR R 2 2R GE 0T DX IRy 3 15 A AR 0 10 70 A

HARRIPEA -

1) M55 T AR 0 W 2R B ML T, A A
DA AT AN (18] 3a) o ML i DX E 1 W 28 HAT 03 2
AN Sy BEEAL T A AR AR Wi R 2 (R 4 2
AN TR W 23815 1) 3 Sl P A7 7 B 22 5% (8 3b) o IR F 4%
Wi s 2 P T B T Rl (EUR BRI B
AR B A ATL RS BT o A o 1 R 221 i 234217 )
A 7B AN B ZR ARG IRIME [R5 s 2 S e i

BRI ERsT 2516 E
1909/1651 _EN 1561/1155 1641/1155 £\
Wa4J] W e s ) ) T

4500

4700

4900 [~

i [ /ms

77

FAr TR IR

ESERN T2/ e

[EONLIEA 1752495 FrHE

I3 B HORZE A 2 2 o W R R A (a) | T W 28 i A T (b ) S AR P 20 T 24 32 0 T () (160 YR 55, T/ JC 25 m X 25 m,
B/ 0.47)
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Fig. 4 Flow chart showing the fully integrated exploration practices implemented in the Shunbei area, Tarim Basin
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Fig. 5 Stress distribution map of the Shunbei area, Tarim Basin, derived from finite element numerical simulation
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Fig. 6 Well location map of the low-order strike-slip fault zones in the central Shunbei area, Tarim Basin
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Fig. 8 Detection results of faults in the Penglaiba-Yingshan formations in well Shunbei 43 within the eastern 3D seismic acreage of Shunbei

area, Tarim Basin: (a) based on coherence attributes; (b) based on coherence attributes and machine learning

WA T S eV T L RS R AT RRAE o 5
i 0 T 4 o 3 4 S VR E R R B R S L I T A
TR B8R 2 , 2 UGE AR AR ML AR 2 2T AT 2B
LA AR ARAT T AU AT 1 M1 e SR - T
M5 (& 10e) , NEH ] DLA W (7 08 1 W 24
SEES) o3 A FRAE , £ Wi 2 ) & B HEA (R R BRI
W, PECGE B MR 2E . AR Yk R ORIR 40 i A
F A 2R AE I — 25 B T 8 1 A AV
WSty Z ] i 22 5, 36 3 T IHALERE By R, Sk S b
AL T B K

G L, 38 2T 53 AT A R B R T AidJ2 Ah
25 RAL T IR R AR . W10 4l
B2 DT TR 1698 e P07, WL 1 4 2 1 S T T 1 1) e
AT AT 2 A b (P 11a) , A - f B 25 S (&1 11D,
), Wi R i 2 BB A, LA J2 7 T T 1 30 22 X AR
S3A T AE W 24 0 3 38, i 2 AN e i K, BB R
BRI o s TARIT T AL BT A=
BBXTFR WG v AN KRR A AR 22 S, B A T b 2
G R A P S I SO L P e DA e R

(B 11d), S22 3 RS 0T %
3.2.2 ikt

FEATR T G BT 2240 i 2 5 A RS TR it B 7 ity L, T
A o TR TN el SN T B e 2 121 [ B
PRV R B BT IR, 75 I b O i rp 3 A
W AR, FED ) L AR R ek 5 L A
PR REZ 4 A Ak B L R AR 2 o A . B 12
K — FES I IR P A R T B (L 12a) i R4
i HR R 0 T DA R A R AR T Ok (8] 12b) , #E R
R R A s (B 12¢) , 25 Tl 20 (8] s 08 TR
T2 (B 12d) o 38 A0 7 9 W7 2400 0 B AR i g
FH A 65 W 24445 5 i 2s 223531 75. 0 % (il 4 45
W 4 Bl A 26 36. 4 %), TR HE R ML 4 -5 W 47y
93 % T [ £]36 %.

3.3 RFAMRGEHHR-TRE—MEURAR

5L 45808 5 FFWr 2 AR L, DL 6 % e
GRS, FERIAM I . O b



514 = BR AR WL TR GUE T W R T 6 — A RS 11

LEAES

1842/4185  1819/4339

1865/4031 1795/4493

A:T&T?é&%ﬁ%% .
| — (EE)Z) .

i []/ms

W6 13

» 'Y
- & dl
W61JF
e S -
Fihi FYEfiE s FHAr I 4+ 24 fpL R W 0
FIO AL HB I B i W1 MO AL 2% 53 5 203 TS0 ) A G P 000 20 1 20 S R () B A I T

FEARRHIE (0) b Wol HH W2 Hiu i 5 T 28 i i s 0 28 &1 ()
Fig. 9  Superimposed profile crossing well W61 showing seismic interpretation and machine learning-based fault detection results (a), five-

dimensional interpretation of angle gather characteristics of low-order faults at points A (b) and B (¢), and a superimposed diagram showing

faults, seismic anomalies, and fracturing electromagnetic monitoring results for the well (d) in the Shunbei area, Tarim Basin

0 2
S

km
wi
W6 zwz
w7
W37
/p W4

o
w8 = p o R J O 7 T
| mbE JR
¥ |
W9 - 0.06 |l 0.06
0.12 \ 0.12
0.18 { 0.18
{ 024 | 024
0.30 0.30
W [a] of
RS V4 el
Jro e
Pia EER N E BB B 17 i i e

B0 36 LR ZE b 3t X 3 W7 25 (PP R BT 2T T 45 A4 7 TP () BGPTSR T A AGIN 14 (b ) B WLt ~) Py BT 2R

TR PRI A (o)
Fig. 10 Diagrams showing planar structures of major and low-order faults (a) and coherence attribute-based (b) and coherence attribute-

and machine learning-based detection results of low-order faults (¢) in the Shunbei area, Tarim Basin



12 £S5 KRR R 47

| miEom R N H%/(Om o
| Vi ™ | e | Dy | UREE™ | s
" (m) I (/1) (m) P (us/f)
H‘ﬁfﬁl 2 200 000{ 140 40 2 200 000140 40
y
w10 18 000 8300
Wit 1 7
Wil _
W2,
gt
'/ k8 100 8400
18 200 8500
1 km
” 1
T2 [a] L) c
WIT -
& e L LT ]
e ’ / / ‘ v LI 1]
Fhr i W TEIE 277 Figibud " KR =4 HEIm AL S

11 35 HURZE AL b DXARG P 5 b S 18~ T 45 40 s T 12T Ca) (IR T P 308 W L0 I 2 (b ) (BT A 3 W LT I il 2k (o) S A
PR 2L I B B R K (d)
Fig. 11  Diagrams showing the planar structure of two low-order fault sections (a), well logs from well W10 in the middle of section No. 1
(b), well logs from well W11 at the end of section No. 2 (¢), and well trajectory design targeting low-order faults (d) in the Shunbei area,

Tarim Basin

FER &5 18 &5 /E Y
1620 3510 3530 1605/3486  1598/3525  1592/3564
0 0 200m ' " T
| E—
4600 4 600
T
1610+
4650 4650
., ,
i3 E £
=% 1590 = %
4700 4700
e R ESHES"  gomwym
3
1570+ I
l 4750 47501
| N
%
1550 a c | d ‘

NSV ARSNNES BN

Hehir Fig b0 Wiz S F B SR TN fLil. 5%

B2 38 BRI 3t DX Bl HLAS 27 ) W 5 MR 5 i B 3 18] (a) i R BT (b)) i S BRI SRR M e 0 8 o i () S At
fitt S AR5 T 22 P ()
Fig. 12 Superimposed diagram showing machine learning-based fault detection results and seismic anomalies of a well (a), seismic profile
crossing the well (b), superimposed profile crossing the well showing faults and seismic anomalies (¢), and spatial carving diagram of

reservoirs encountered in the well (d) in the Shunbei area, Tarim Basin

BR KB A, @ BRI EIE I ARt BRI A AU S (AL 2 54 i
ST RR . AR RIS SR S I AR b B 6 2h i Wk 3 026 i
S L T P A S B B G T REIUR D T E RS (L s T BV ACR.
B 95 UL R P T 2040 02 B R o

3.3. b, i R e 3, B T 24k ZEH
WK IR R R L R R IR R T S A L RRARSERELAS S 24
BT 1 ) 25 S TR S A WAL M I 1 8 M 2 L 6 2 6 P 5



AR = BR AR WL TR GUE T W R T 6 — A RS 13

A, ZERKBCE BAE GERRBKZULENZ
S H 1R R SR T R 2K s T R e R A XURS: |,
ST ME R R S5 A M TR A T, A bR TR}
WG A bR 2 A LAtk )P b A% T e 0000 0 S 3 R
S3VEEST T T b RR A B TE Y S AR O T £,
AR T b AR AR MR A TR TN
26K A R 1 ER K2 A 4 R DL S KL T T R 04
PRSI B A2 58 TR BT XU T
S5 38 R S R U R XU L B AR T O AU
1R FIAR A i e XU TR 1) DX sl P e I 0 67 e el
JETRE I, T IR SRR AR EE S
F— ARG FEIEARA KRR G, LI S 25 H
I DU R 25 KA LAk 0 H R Y = G4 4, SF- 2 I 5 4
F 118 d a4 5199 d.

3.3.2 BAEE = x5 AR AL
107 G T T 24 4 R i S A () b ] g R 2 bk

5, FLHBI ) 77 10 9 25 [B] 43 A0 2 2%, X S SR IR A o
R RIS B PR B 1T ok — R
Pk o PR, TR R T IR ) G W 24 = 2 by g T
o R TR A A S T S b TS B A S i
W0 B S RO 32 B T B e R B (138 B A S
B TE I SR BHUE B PRI TS A ) AR
RIS H . AR SR FH B i b s Rk (8 B i A0 137
G815 B 0 SO SR U A 5 - D
AN LA A WS E AN T Z R R 2 .
ST T TS R S A = A M SO, 7E A
{7 8 4 P R 25 M A Rl 1 SR = 10028 AVO ST
2, 3T 5 ~ 6 AN AY Zoeppritz L VE 5 R, £l FH 4T Mk
(438 48 — AU A BHGR AR 15 8 10 AR 1 35
PEHLE St S B %) ol 3 B M
T BRI O\ D B A ECAE i RN L S
APPSR, TR =R BE I B S CBE . FE
FEAE 38 R A S RS S TR E RS A

&5 IES

1842/4185 1819/4339
W6l — :

6800

7000

7200

TR /m

HiN: J) % /MPa
40

B:AEIEG K
(RE )

#:C:)\irﬁ L / |
EARA FE

MIFERIITTIE TR 375 16

K13 38 BRI ML X W61 FH DX KRS 3208 73 5 i) B0 18T ] Ca) U SH A o e RSP 207 T 5 i) OB AE 1B (b) S i Wo I
Moy 20T ()

Fig. 13 Diagrams showing the predicted (a) and log-derived (b) directions of maximum horizontal principal stress in well block W61 and

profile crossing this well showing in situ stress differences (¢) in the Shunbei area, Tarim Basin



14 A 5K AR R R

F41 %

TS i 7 A, SRIBCHB I,y AR, -7 i
Bl g BEml B H e =R ) o SR H T, =4
Ml 137 3 PN -5 B SR (W) ARIA F 85 %, A
MW A3 75 T R 22 /N T 157

i o B BERRE P2 A, DA IR L 5 R oK
S TN 7 T FBOR HBERG E TR A, [ R 1 A
REEZ . AERL AL T AR B , 3 A T 1)
AR TS A3, AT DAy 8 B8 R AR 5 A2 A I 2
Pt T 3 K 13 Wol T LN ) 75 16 35
I, el rp 2 25 9 7 1) AT B4 M R T 75 1), AR
R AR T M 13z 7 B AR R/ (B MR RN,
AR SRR/ LA M S AHXSHR ) , T3
I e KK 2R ) 77 8] 2 NESO® ~ 70°, 25 & 21 R
FasE Pk, BOT RS B KoK 20 1 07 8] AT B
S R A R fR KK 200 3 7 11 49° (81 13b) , Sl
AR I RER KRS o 1R 13c D MUV g 25 w1 1A
P v @R AU ) 25K I (IR AU ) 2218
AR 10 77 22 w1 1T w] DL HY AP R 2 IS TR A
H YA RUEER K 5 0 B AR N ) 25 35 R ARAE 3R
MR BN KT, 5 R R rp B TRCES T K PR G
AN =1 DA DT A

AR S 3 X B FEAR Z T o P 8 98 i
i ) 207 L — R A B RS B TR AR T I 3R
A A A2 i OB 1R T ) B B R A DM A ) 7
PR, AR TR R IR e 80T A S it 17 3
WARIE B SR o BEFE R W 1R 2B 2405 ) K
AL ORI 1A R D B0, SR T R b
MWL 22 58 R A 5 UG T3 15 FOMME B i) 1R, 4 T
TREARSRIERE Sy A0AL 7 A B pOBh S A A AS
WG T 2% i B PR ) AN S

1) AR 8 B 28l 2 A TR 2 il B PR ) U
JRAEAR Y R W W SR8 A T35 2l i B2 AR X 555 , LG
TR I 2EE W 25 1] LA BURRAR T2 19 ROMLBE R 4, X6F
RIS R HAT 2 . Gl 07 (i — R4k
BRI, SCEL T B TR Z SN B AR, THh
TR R

2) a7 i — PR B AR S AT S8R T 1 AR B
240 B B ARBOR R AR o Gl A WE - — R
Bi-WR— AL R -TF R — Al - TR — k4L
TP AR - 225 — AL 25 22 07 T 1 592 B8, WA 1 IR 42
W 23 14 & B ALELAUA R XAt oA, S B T SR/ A

BB R RO S, i TR R,
W ARG T B XU MRS, e 17 BRI 7™ A1 i A B

3) FAR-ZPF— AL WEFRAR T BRI, 2
TR AL A o A BB A A 55 IR Sk A
WA, MR R AR Bl | BORE SR ORI [ B30 S5 30 15 /Y
WA B R, S TR O R A R AR 1
o [RINE, A7 AT S R R A PRI S)
IBATHL, PRER T 275 — LIS AT BRI, R
T+ T TRCR MR

2 % X #t

(1] Bk, BREST. 3 EAR G E TS Sk ]. B
M, 2002, 470ET1): 1-8.
JIA Chengzao, WEI Guogi. Structural characteristics and
hydrocarbon potential in Tarim Basin [J]. Chinese Science
Bulletin, 2002, 47(S1): 1-8.

(2] BORGE. BFBEOREE AL G FRAE S i SRR AR D ] B it
M, 1999, 20(3): 177-183.
JIA Chengzao. Structural characteristics and oil/gas accumulative
regularity in Tarim Basin[J]. Xinjiang Petroleum Geology, 1999,
20(3): 177-183.

(3] =, WA 3R TR X 28 P 2 0l < 5 S s
T3] A S R THUT, 2014, 35(6) - 788-797.
YUN Lu, CAO Zicheng. Hydrocarbon enrichment pattern and
exploration potential of the Ordovician in Shunnan area, Tarim
Basin[J]. Oil & Gas Geology, 2014, 35(6): 788-797.

(4] WEILHT. B HEA A b NGTFG R 4 P 8 P 2R R 3 2 R R 2l
R RICR T AR, 2016, 21(3): 38-51.
QI Lixin. Oil and gas breakthrough in ultra-deep Ordovician
carbonate formations in Shuntuoguole uplift, Tarim Basin [J].
China Petroleum Exploration, 2016, 21(3): 38-51.

(5] BEarHr. BRI WA R R S5 5 R [ o
Bl AR, 2020, 25(1): 102-111.
QI Lixin. Characteristics and inspiration of ultra-deep fault-karst
reservoir in the Shunbei area of the Tarim Basin [J]. China
Petroleum Exploration, 2020, 25(1): 102-111.

(6] WEALHN, =88, B EAL, 55 ML b A< 5 i 3T 5 3l <
BRI [1]. B, 2021, 42(2): 127-135.
QI Lixin, YUN Lu, CAO Zicheng, et al. Geological reserves
assessment and petroleum exploration targets in Shunbei oil & gas
field[J]. Xinjiang Petroleum Geology, 2021, 42(2): 127-135.

(7] Sk, #WE, ~fF, 5. BHERG L VR 2 00 i 4
TR e S e 5 B BOR e [ ], AR 5 0T %,
2022, 49(1): 1-17.
MA Yongsheng, CAI Xunyu, YUN Lu, et al. Practice and

theoretical and technical progress in exploration and development



F1 =

AL F A e e T R 4y (o — AL B PR S ke 15

[10]

of Shunbei ultra-deep carbonate oil and gas field, Tarim Basin,
NW China[J]. Petroleum Exploration and Development, 2022,
49(1): 1-17.

WA, =8, BALHT, 5. 8BRS ML M XL 84X S
T oK & i R R B L )] A s R AR R R

2024, 45(2): 341-356.

CAO Zicheng, YUN Lu, QI Lixin, et al. A major discovery of
hydrocarbon-bearing layers over 1, 000-meter thick in Well Shunbei
84X, Shunbei area, Tarim Basin and its implications [J]. 0il &
Gas Geology , 2024, 45(2) : 341-356.

X7, BRAERR, XIKTE, 4. e fonid P9 E W 2D 5 P L
TFFE e —— DA BOR Gt AL A8 A I [0 ). Al 5 R <
JiT, 2024, 45(5): 1211-1225.

DENG Shang, QIU Huabiao, LIU Dawei, et al. Advances in
research on the genetic mechanisms of intracratonic strike-slip
fault system and their control on hydrocarbon accumulation: A
case study of the northern Tarim Basin[J]. Oil & Gas Geology,
2024, 45(5): 1211-1225.

SRELHE, TR, YESE, 5. 85 BURGHBINIL 5576 i Wl
R B R T AR AE S AL () ). A5 AR, 2023, 44
(2): 321-334.

ZHANG Hongbo, ZHOU Yushuang, SHA Xuguang, et al.
Development characteristics and evolution mechanism of the
uplifted segment of the No. 5 strike-slip fault zone in Shunbei
area, Tarim Basin [J]. Oil & Gas Geology, 2023, 44 (2) :
321-334.

Aok, XUFTNE, X2, 4. SEfil
RAE KA b BT SC s DA FER A b bt DX 811 .
1 5 BLE %, 2021, 45(6): 1111-1126.

DENG Shang, LIU Yuqing, LIU Jun, et al. Structural styles and

I N ARE AL T AL
R

evolution models of intracratonic strike-slip faults and the
implications for reservoir exploration and appraisal: A case study
of the Shunbei area, Tarim Basin [J]. Geotectonica et
Metallogenia, 2021, 45(6): 1111-1126.

Lok, fiass, B, 5. W2 —HRIZRREL a2 1
ML HERE [T, frim4i, 2019, 40(12): 1415-1425.

MA Yongsheng, HE Zhiliang, ZHAO Peirong, et al. A new
progress in formation mechanism of deep and ultra-deep carbonate
reservoir[ J . Acta Petrolei Sinica, 2019, 40(12): 1415-1425.
mEE, AN . B HUR G2 E T B 22 I S A
FECRFAIE——LULIE s < S (0], A7 2440, 2022, 43(6)
770-787.
YUN Lu, DENG Shang. Structural styles of deep strike-slip faults
in Tarim Basin and the characteristics of their control on reservoir
formation and hydrocarbon accumulation: A case study of Shunbei
oil and gas field [J].
770-787.

TS, BRI

Acta Petrolei Sinica, 2022, 43 (6) :

BT, AL RS HURG I Hb X vy i A

[15]

[16]

[18]

[21]

TE W TR - R e ST A BB B S i e T
AR Al SRR, 2023, 44(1): 125-137.
LIU Jianzhang, CAI Zhongxian, TENG Changyu, et al. Coupling
relationship between formation of calcite veins and hydrocarbon
charging in Middle-Lower Ordovician reservoirs in strike-slip fault
zones within craton in Shunbei area, Tarim Basin[]J]. Oil & Gas
Geology, 2023, 44(1): 125-137.
ZRECH, R, H R, AF L B R GHT R E R RE  E
WL VAL AT 25 2371 B SO L | Hb ik, 2023, 30
(6): 316-328.
Ll Huili, GAO Jian, CAO Zicheng, et al. Spatial-temporal
distribution of fluid activities and its significance for hydrocarbon
accumulation in the strike-slip fault zones, Shuntuoguole low-
uplift, Tarim Basin[J]. Earth Science Frontiers, 2023, 30(6) :
316-328.

FA, W E L, B, S B HUR G UL DX i 1B 2
A1 B R kA1 B i =BG S S0 A 0L S RS EAIT S [T ). st
A%, 2023, 30(6) : 289-304.

ZHU Xiuxiang, CAO Zicheng, LONG Hui, et al. Experimental

simulation and characteristics of hydrocarbon accumulation in

strike-slip fault zone in Shunbei area, Tarim Basin [J]. Earth
Science Frontiers, 2023, 30(6): 289-304.
7?55%%, X, dkakbR, 45 U2 BB DR AL E M WA

S S BT AR SRR A TR DU R B ITIE 45 Wy
Zelr A IL)]. TSR, 2023, 30(6): 80-94.
LI Yingtao, DENG Shang, ZHANG Jibiao, et al. Fault zone
architecture of strike-slip faults in deep, tight carbonates and
development of reservoir clusters under fault control: A case study
in Shunbei, Tarim Basin[J].
(6): 80-94.
o Ul DX R 2R R v A R AR LT .
M, 2021, 42(2): 136-142.
YUN Lu.

Earth Science Frontiers, 2023, 30

iAo

Hydrocarbon accumulation of ultra-deep Ordovician
fault-karst reservoirs in Shunbei area [J]. Xinjiang Petroleum
Geology, 2021, 42(2): 136-142.

VRS . B KR A M A AL S R )]
1994, 19(6) : 742-754.

TANG Liangjie.
[J]. Earth Science, 1994, 19(6): 742-754.

g L AR FB A AR 1) 2 0 W 2 0 R P A P 5 2 e
SCLT). R EA R, 2021, 26(3) : 41-52.

YUN Lu.

HERE

Evolution and tectonic patterns of Tarim Basin

Controlling effect of NE strike-slip fault system on
reservoir development and hydrocarbon accumulation in the
eastern Shunbei area and its geological significance, Tarim Basin
[J]. China Petroleum Exploration, 2021, 26(3): 41-52.
LU, M, R4, L B R R R B AR R e A TR
TR I FECORS 40 b DO AR AR [0 ] G 5 KRR LB, 2024, 45
(5): 1195-1210.



16 A 5 R R R R 47 %
LYU Xinrui, SUN Jianfang, LI Hongkai, et al. Fine geological slip fault zones and karst reservoir development of Ordovician in
modelling technology for deep fractured-vuggy carbonate oil northern slope of Tazhong uplift, Tarim Basin [J]. Xinjiang
reservoirs in the Tarim Basin[J]. Oil & Gas Geology, 2024, 45 Petroleum Geology, 2016, 37(2): 145-151.

(5): 1195-1210. [31]  BEU. B 7 PR/ B A T 1B 83 T Sl A A

[22] Frffe, ®/3, G, 55 . B RS0 W Hh DO Sl——LAE BRI X R 5 (1], A Sese e, 2019,
J2 A VWIS BRI L T R S OB N R [T . k5 R 41(3): 379-389.

RAMIT, 2024, 45(5): 1226-1246. HUANG Cheng. Multi-stage activity characteristics of small-scale
QIAO Juncheng, CHANG Shaoying, ZENG Jianhui, et al. Origin strike-slip faults in superimposed basin and its identification
of differential hydrocarbon accumulation in ultra-deep carbonate method: A case study of Shunbei area, Tarim Basin [J].
reservoirs along strike-slip fault zones in the Fuman area, northern Petroleum Geology and Experiment, 2019, 41(3): 379-389.

Tarim Basin[J]. Oil & Gas Geology, 2024, 45(5): 1226-1246. [32]  EZHE, W, M. 5 BR G A—R L X B 3k

(23] w@ukat, TP, XURNAL, 5. R ABHITILEIER R H R TR R I R 284 e T O R I L], A S R <t
A P s AU R AR ()], £l 5 RIR TR, 2024, 45(4) i, 2023, 44(4): 962-975.

1064-1078. GUO Honghui, FENG Jianwei, ZHAO Libin. Characteristics of
GAO  Yongjin, YIN Chengming, LIU Lihong, et al passive strike-slip structure and its control effect on fracture
Characteristics of source rocks in the Cambrian Xiaoerbulake development in Bozi-Dabei area, Tarim Basin [J]. Oil & Gas
Formation in the northwestern Tarim Basin [J]. Oil & Gas Geology, 2023, 44(4): 962-975.

Geology, 2024, 45(4): 1064-1078. (33] =8, KEF. —FHBIE . Wisasii B ], Aausx

(24]  WdiHl, SRS, A6, 4. S HUK S8 - I P 2L 1 [ 7 RAHITT, 2022, 43(1): 34-42.

PR AL AR A 2T [0 . 35 RO 2 23R (b BR B0 L 2006, 36 YUN Lu, ZHU Xiuxiang. A new trap type: Fault-controlled
(4): 549-556. fracture-vuggy trap[ ] |. Oil & Gas Geology, 2022, 43(1): 34-42.
GAO Zhigian, FAN Tailiang, LI Yan, et al. Study on eustatic [34] MU, S0, BLAEME, 55 . B HLR G M ¥ W 240 3 A8 TR ARk
sea-level change rule in Cambrian-Ordovician in Tarim Basin[J]. RO AT DI s X151 S5 W 2 (1], Al
Journal of Jilin University (Earth Science Edition) , 2006, 36 fit, 2021, 42(7): 906-923.

(4): 549-556. LIN Bo, ZHANG Xu, KUANG Anpeng, et al. Structural

[25] ZRC, Bk, Rokss, 55 . BHIIR L X HUs il R AL = AR Ak deformation characteristics of strike-slip faults in Tarim Basin and
[J]. AR5 I &, 2005, 32(5): 130-133. its hydrocarbon significance: A case of Shunbei No. 1 fault and
LI Zheng, XU Xingyou, SONG Lailiang, et al. Oil geochemical No. 5 fault[J]. Acta Petrolei Sinica, 2021, 42(7): 906-923.
characteristics in the Kashan Block, Iran [J]. Petroleum [35] =g, X%, 846, . L DE 1 WS s o1 P IR
Exploration and Development, 2005, 32(5): 130-133. SRR LT ). A EA I, 2020, 25(3): 107-120.

[26] MIAO Miaoging, SUN Zhichao, XUE Zongan, et al. The Lower LI Haiying, LIU Jun, GONG Wei, et al. Identification and
Cambrian Xiaoerbulake formation in the Tarim Basin as a potential characterization of strike-slip faults and traps of fault-karst
carbonate source rock [J]. Energy Geoscience, 2024, 5(2) : reservoir in Shunbei area [J]. China Petroleum Exploration,
100238. 2020, 25(3): 107-120.

[27] MACHEL H G. Effects of groundwater flow on mineral diagenesis , [36] DMusi, ERI, AR, 5. B HRGHTL = SR 3R
with emphasis on carbonate aquifers [J]. Hydrogeology Journal, W 42 8 ) 280 2 AR A B RS2 [0 ). A Tl B, 2023,
1999, 7(1): 94-107. 35(3): 152-160.

[28] ZHAO Yanyan, WEI Wei, SANTOSH M, et al. A review of BU Xuqgiang, WANG Laiyuan, ZHU Lianhua, et al. Characteristics
retrieving pristine rare earth element signatures from carbonates and reservoir accumulation model of Ordovician fault-controlled
[J]. Palacogeography, Palaeoclimatology, Palacoecology, 2022, fractured-vuggy reservoirs in Shunbei oil and gas field, Tarim
586: 110765. Basin[J]. Lithologic Reservoirs, 2023, 35(3): 152-160.

[29] WARREN J. Dolomite: Occurrence, evolution and economically [37] WA, HEE, Wiz, 5. ARG 15 /55
important associations [J]. Earth-Science Reviews, 2000, 52 (1/ W S P R SOBCRFAE () ). Al 5 KRR S 5T, 2020, 41
3): 1-81 (5): 975-984.

[30] #hifR, B A&, HAEbR, 55, SrhdbRlik B ey 2o KRl 5 CAO Zicheng, LU Qinghua, GU Yi, et al. Characteristics of
R R TR BT R A B BT, 2016, 37(2) Ordovician reservoirs in Shunbei 1 and 5 fault zones, Tarim Basin
145-151. [J]. Oil & Gas Geology, 2020, 41(5): 975-984.

HAN Jun, CAO Zicheng, QIU Huabiao, et al. Model for strike- [38] Tk, BAokom, fasE, . B HUORZ ML S S WA dL B R



F1 =

B .45 I BRSO TR Jr i — ARG 7

[40]

[41]

[42]

B 28 9 ORI o S FE PRI I 3R LT ). A 5 R AR O,
2020, 41(5): 965-974.

WANG Bin, ZHAO Yonggiang, HE Sheng, et al. Hydrocarbon
accumulation stages and their controlling factors in the northern
Ordovician Shunbei 5 fault zone, Tarim Basin [J]. Oil & Gas
Geology, 2020, 41(5): 965-974.

T, mi%, WA, % SE EURZTE X o - R 5t
“Wr” AEIR R G SR RALHI[T]. A S KR AR,
2022, 43(1): 54-68.

HUANG Cheng, YUN Lu, CAO Zicheng, et al. Division and
formation mechanism of fault-controlled fracture-vug system of the
Middle-to-Lower Ordovician, Shunbei area, Tarim Basin[J]. Oil &
Gas Geology, 2022, 43(1): 54-68.

oA, Bta, SWE , 5. AR Z AR LR S O
TAEBARIER AT S R [J]. A7l S50 5, 2021, 43(5) :
737-748.

MA Yongsheng, LI Maowen, CAI Xunyu, et al. Advances in
basic research on the mechanism of deep marine hydrocarbon
enrichment and key exploitation technologies [J]. Petroleum
Geology and Experiment, 2021, 43(5): 737-748.

Trdilde, T, B 5. N 2B Z AT L A i 4
JZ R R BT SER e R L) ). i B2 4R, 2023, 25(6) ¢ 1257~
1276.

QIAO Zhanfeng, YU Zhou, SHE Min, et al. Progresses on
ancient ultra-deeply buried marine carbonate reservoir in China
[J]. Journal of Palacogeography (Chinese Edition) , 2023, 25
(6): 1257-1276.

F, ERCA, XK, S B HUR SR BR A B
GrAT S RIKALEELT]. TR RLE, 2019, 37(10): 1651-1658.

WANG Lei, HAN Changwei, LIU Yongbin, et al. Petroleum

geologic characteristics and favorable area screening of Sinian,
Tarim Basin of China[J]. Henan Science, 2019, 37(10): 1651-
1658.

FENSE, XI5, S, . RRGFBURIN AR LK R
PR (1], WiHalh <, 2021, 28(3): 397-402.

TANG Pengfei, LIU Yu, QI Shilong, et al. Physical simulation
experiment on hydraulic fracturing of large-scale tight sandstone
outcrop [J]. Fault-Block Oil and Gas Field, 2021, 28 (3) :
397-402.

T, A, X, & WE BRI IR
RS RE[T]. ARk, 2023, 8(4): 461-474.

GUO Xusheng, HU Zongquan, LI Shuangjian, et al. Progress and
prospect of natural gas exploration and research in deep and ultra-
deep strata [J]. Petroleum Science Bulletin, 2023, 8 (4) :
461-474.

AREA, ARG, FarEk, L AT 00 R B B AR LR
ARTEWTL b B AT Am¥R, 2023, 62(5): 902-911.
LI Zongjie, LI Haiying, WANG Lixin, et al. Application of full-
azimuth local angle domain migration imaging technology to the
Shunbei Oilfield [J].
2023, 62(5): 902-911.
Woti, B, RO, A5 BE R GUHTIL i A< 2 S
Bt TR — R A 5O HEHOR [T ], P E A i ¢, 2024, 29
(3): 45-57.

YANG Min, BAO Dian, JIAO Baolei, et al. Practice of geology

Geophysical Prospecting for Petroleum,

and engineering integration and key technologies for high-yield
production with few wells in Shunbei Oil and Gas Field in Tarim

Basin[J]. China Petroleum Exploration, 2024, 29(3): 45-57.

(i NHK=)



