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Abstract: The strike-slip fault system in the central Tarim Basin exhibits significant zoning characteristics,

but the primary controlling factors for this zonation remain unclear. This study focuses on the large-scale F |16
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strike-slip fault, which traverses the Tabei Uplift and the Aman Transitional Zone. Utilizing 3D seismic
data, we conducted geometric and kinematic analyses of the F ;16 fault to investigate its developmental
mechanism and its implications for structural zoning. The results indicate that the F ;16 fault can be
divided into northern, central, and southern segments in the planar view, whose distribution is jointly con-
trolled by the morphology of the Middle Cambrian platform-margin zone and pre-existing basement struc-
tures. Vertically, the fault exhibits layered differential deformation, although typical en-echelon normal
faults are not developed in the shallow section. Kinematic analysis reveals that the fault displayed sinistral
(left-lateral) strike-slip characteristics during both the Middle-Late Cambrian and Middle-Late Ordovi-
cian periods, with the activity intensity increasing significantly during the latter period. The development
mechanism of the F | 16 fault can be summarized as follows: during the Middle-Late Cambrian under a weak
compressional stress field, incipient near-N-S trending faults formed along the Tabei platform margin con-
nected with NE-trending faults within the Aman Transitional Zone, the latter being controlled by pre-
existing NE-trending basement weak zones in the south, at a structural boundary; subsequently, during the
Middle-Late Ordovician under strong compression, this fault zone experienced intensive, inherited vertical
activity, ultimately finalizing its structure. The zoning of strike-slip faults is primarily controlled by the
heterogeneity of the Precambrian basement structure. The boundary zone between the rigid basement high
of the Tabei Uplift and the flexural rift system of the Aman Transitional Zone acts as an effective “stress
barrier” . This barrier plays a decisive role in the development and distribution of strike-slip faults by hin-
dering stress transfer, causing variations in the thickness of the overlying cap rock, and prompting faults to
terminate at the boundary.

Key words: Tarim Basin; F; 16 fault; tectonic evolution; formation mechanism; zonal development
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Fig. 8 Slip direction characteristics of the F 16 fault in the Tarim Basin at the top of the Upper Cambrian (TC,) (a) and the

top of the Upper Ordovician (TO,) (b)

By [letenmz
B nze [SJa ki
[ERIEwZ

TE,
TE

A A

T€

(a) e TR

TS

TO

TO

I 7 7 7 77
777 777

:‘I

v
TE G

T€E

7 o/ A e

TE

(OERELG

E9o WHARZHE, 16 Wi WS E
Fig. 9  Multi-stage activity model of the | 16 fault in the Tarim Basin

Y AT S5 1 LIS S N5 7 < R i - SR R
BT, LRI BI D e e 3 30 b J2= 1 J8% 1 T340 iy
JEHE (1810, T 1), 5878 W 2405 sl e LR
HRWIA RIS, JF— B E M BRI, B
W7 524 Je S S WL v L B 25 AR N T 3 B B RRAE
RI7EJE 4L E T (TO,Ly) BT & & e R i
WTL%%%FECW)WﬁWﬁ*E%%W%
(E110), 3k — R RIZE 1 Wi 2478 h BB
%Eﬁ%ﬁﬁo

4 ¥ i

4.1 F 16EiREZFHH

F | 16 Wr &2 — 258 125 3 Il et b R BeT i 2ok 8 7
PRI, R RAE I LR R ) 2 i B b )
A, [ p SE AR B o A S, B B W
NE ], S53EuREE L HALE WA ORRE, F 16 W
ST ARL TS o BT, mE R gt
TR AR 5 B A R A, IR R



1134 oA H R 2026 4
T T2
5.0
5.0
6.0
6.0
1] JT A (m) 1] JT T 2 (m)
70 -200-100 0 100 200 -200-100 0O 1(?0 200
70 _ To,b T0, Fl|
& =€ co ‘
% %‘ . TO,,y - TO, ¥
N
- ETO \ E TO
E E
>0 TE, TE,
10.0 ]
Te, T€,
10.0—™ I
- T€, ) T€,
11.0
HTH 1 T2
HRWTZE AW

K10 35 BURZH AR F | 16 W22 S 7 i) 3 ) TR R AR Al G 1A 2002 B DLIAT )
Fig. 10 Vertical uplift amplitude of the F; 16 fault in the Tarim Basin (see Fig. 5 for the location of profiles 1 and 2)

A )RR o 3 — R 4 L AR R A fif HE ]
g e L AT BT P R 9 W SR 3R My e s 11
S W H A XA i e e T ) R AR M 2 o T A
F 16 Wik B HLHI SR DA [FE o W 2k RS
RAHERSRAAELEEXL, HREARME=
AR o

MG =4k M GORHZ AL B4, AU
T F 16 1B %28 7 Jl 2 3t X rp 98 GG 9 B JEE 20 A A%
J (B 1), H e, BFFEIX A AL TR
HOWAETIBL, BAREIUR TG 25 0 B A
fil e W R TR ], IR S ER
AVERARMER S, BRI AT — 4TIt
f A G IR, R e T AZ N I B Gl Y R A Ao
B i & A e R SR R 5 W R
fi B, F 16 WA B AU R N 1Y & F HLE S
B G RIE S S, U RS G Gl
0 vy M 305 e P AR g T T RE R W SR B R A R
(IR & o R (B Y v i A S e g
RGN S P S G R AT R LA S 2

ZWE B RE G OC R, ARSI T
Fo16 Wi p k m s, $2  HOE i 3 252 e A
6 40 L S 5 B IK 45 3k X 5k iy 3 [F] 5 e
(KE12),

T FE R, 32 A A T SN R LR I o

i 18] (ms)
50

3
] !150
1
1

/ 50

B RURZ IS AL vh 28 R R SIS S 1A
Superimposed map of the Middle Cambrian thickness

11
Fig. 11
and faults in the Tabei Uplift, Tarim Basin



%5 4 3]

ROCIEI A s B R Z i A 9 TR0 DR R IR R AR — A F | 16 W%

1135

(a) rHEFERC I

S —
—
—
—_——
— —

(b) HHE BF i

- —

BT, 27
¥, /
A A7 /b /
L] ] /]
BEERL 17518 W2 FRERG G %

FE12 BHARZMT, 16 WA Kbt R R

Fig. 12 Schematic diagram illustrating the growth and evolution process of the F | 16 fault in the Tarim Basin

FRsE 2, gt b R R R S I T A 55
FER 35 o FEREN AT, B ALRER K A 2l
STY)STE , T NW [ Fl NE [n] P 2 80 58 T 7 4
HEIE . BER AR PR RS B g R AR,
B R TR EBB R SRR ER, Jfm
A A = B L e L BT U A T S . B ALK
A M TR L IR AE AR — ZR 51 NE [a] 554 7, HE
W) 2 BT 1) A AT S 28 e ok 9l N, 5 B o — il
TRV Y E T TR LA NE 170 ., JFFESS BT
H TR BUNE [0E W W R S8, i 400 m)
e S e 1 30 R L 1) 2R e o O PN B N (]
W7 2R A 1 i PR T 0 S O O A L A, S R A
Fo16 Wi R B4 (18 12a) o v G B8 g i,
Bt & 7 3t R 2kt B i 5 ol BT UK < 9 A A0 b 1A
A DR b G KL R R e 0T, B
HUR 2 B R e R b i SR B TR WO PR . AR
SREVET EAE R, F 16 W 24 gk R 1k 58 209 g
(I 12b) , - fi) | S Ao 5 7 B B 28 < S T i B 20 T2
WABRI I o S — AR, 2K AR ]
R A TR R, (HF 16
SURARAR B WS X EWZ o SIS,
JifE 57) 2T W= S TR IS A 9 b SR W S0 A s 5 8 o
e SRR R AL B8, B BT D) g ) A%
U R A WL S EIA TR E R SN - 19 ¥
TEWTZ Bk B R B 5 T R AL E W R
MG SNSRI . 5 F,5. F 17 %ReE2im 2006 sh i K

RIEW WA L, F 16 W 24 558 10 B 7 & W%
B E WY, BTk R M LB s
FE O N R AR A R A8 10 N ) R A Y
3 X IE W2
4.2 HREEFEAEZE

5 FL R 2 b v 0 S i BT 24 R e LA LAY 1Y) 4y
X 225 K FHE: SEbBER X EE A E XA/
JE LG VT, T BT Ao U PN U L NE [ 2 i
BT 2R 32 R I K W AR R 25 g AL e
AL 55 0T o U A 0 BB A 2k S A, (R A
F 16 45 /DO S W BT 24 6 008 055 10 - 378 42 W KA
WG, HRIE AR SR EE XA E
N 2R A — e . LB iy X AL/
JE 7 T W 2R 0 5 s e R Oy A e A 1) 5 R N D T
TR LW R g 7 FLIBT R A i /> ) g
B, HTRE S s By 2 e A O ), sz g
JU R X TS A AR B9 NNW (] 55 NNE [i] /5 2 2L s 24
Baal s ) oo BT Ao YA PR Y NE ) S T T
T J& T 55 P R NE (0] T 540 R 1) Jb e, LR
B 32 38 HK 2 b g 3 NE [0] 565 8 55 45 10 i 5 R
e 7o R R T A R A 1 BT R I 2 R
IRRA . P bz B, RUZ AT R
SLGEARE ) T B B REAE . SR, Tkl
T LA A R LB o T SR A iy N E AL, H
RIS AS B

AR E e n, R AR



1136

SV AV

iy 2026 4

SLRASE A, BIREMAE T RE T, X
JERG AR SR BAT AR ] 20 MRS R AR
f—R B M R AR 4528, B4 5L
DXAE S P 8 A7 A — ity AR , i ] 3 e R )
PRI T 2BE K B X g b ro M ) vk — 2
7N MK I 2 BT o A Y R S A H R B o
JEGARHIBE 17 S ek I PR AL, T RO e T 2
PR ZR LR SE A AR, TE G X8 BT R 5 2
Bl X8 (181 13) . 35 b X BLJ R R 1 4T
ATREIE BT BT AR, RO LS AR s Sk
PR ZIE B A G B AL R i Sk W SR AT AR
LR W f B A, ARG, BRAIE AL E i
W7 SR A A% 1) i S o ) 7 i R A SRR A

A

PR — PR, i3 BRSO 3 AL W SE IS
et A2 55 ] i ok Y Y SR LB R G ST o XA
FHEJRC 5 R4 O B ) SR AR A B T — AN R R g B
BE” . WERALRISCES SO GERE, DRSS AE I NI 22
Sl RS R TR, SRR
FE I AR RN 3 B T RO 26 1k s A B X 5
F 16 Wi 27 11 P b ke Az G 1w, i oAt 22 50k
HERL WAL EEY G A, HEK2E R
SHEEZREEREAR (K13), PR
TN AR s, SRR AL T B0 B REALN .
PRI, 35 b 55 B PR R T I 244k R 2 AE il Bt
AR AT, E R R I AN $A — P 4 i 5 S A
& SR BRI SR (1] 14)

4.0

45

5.0 i

545

TWT(s)

6.0
6.5

7.0

AT 5T ST
& 13

LR IR BT W=

Ao B FLOR S b e e g S i S I e T R LA 3)

Fig. 13 North-south oriented profile across the southern boundary of the Tabei Uplift, Tarim Basin (See Fig. 3 for the pro-

files locations)



%5 4 3] ROCIEI A s B R Z i A 9 TR0 DR R IR R AR — A F | 16 W%

1137

// “ 17
\
‘ 1

]
A2

P14 B RS g 71 SR PR T 2 1 BT SR A A
Fig. 14 Model diagram illustrating the restriction of strike-slip
fault extension by the southern boundary of the Tabei
Uplift

5 4% 18

(1) F 16 W24 i JUAT 24 FRAF 22 30k JL AR 11 7
W, B COFmaB . EmaR” i
TR Vi b, %W AR A AR Ak T R AR
=B dLESE M NE26°, LLZE AT B Fr 45 ok
fif s W BGE M NE, KB EOR-ZE S HME;
M BGE M NE30®, BRI A By /N A 4% .
A b, WRRLE R TR R L TR A
HIR =AM EATEZ . AR & F HoE
AR, R ARG S RRAE TR 2 A
51 2L IE W72 -

(2) F 16 Wradse ik KB 22 HEE WS ER, 16
Bk e A ) E P LSRR MBS,
i) b ) b BB I T TS S (T ) T
R B R RE A S ) WA T L ER G R .
W7 284 2 2 3 Sl A U Sy e i S R g BB
Horp b g BB TR TR S e, SR iR L AR
R HJZ AR K RGO i, R ) 5
REEMGIE R T 2 WG sh i Ehn .

(3) F 16 W24 % il 52 Jo A7 3 I 25 4 Rty b 2
M R A, o RA RIS IR N Z A
Gty J i 10 300 i A 1) DB 284 -5 BT it 3 Y S 2 NE [] 3%
G T 553t 9 o %) BT 2 7 B b [ 5 R N ) R i R
SEIR o BRI 1 3R S vy e A 5 o il e Y i
B X Z IR P, A T — AR 5 T bR
B AR BEBEA AT T R T L id, 5]k
T LEBREREN 2R, Y5 S R
HEN T A2, BV TR TR A X
PR AAS R

S Xk :

(1]

[10]

[11]

[13]

BN RICI 78 =T I 31 g N DNEILL d e DRl
AR IXGE T W S AR AT ). BT %, 2022, 29(6) :
239 - 251.

ORSEHE e lEAT 2R B . ORI B R AL A A 1 S R —
IS RACHGIIM]. dbat: Bh2di it 2016.

R KB AT S B UR G IR R — R 2 BR R AR
S A AR AR ORI U [0 T R A 0l i BT, 2025, 46
(4): 395 - 402.

FIFE R SRR T, 5 . B HLOR S v SR R S
BB RGPV T ] ArihAA, 2024, 45(1): 15 - 32,
SUUKTE BRI, TRAR VS, 45 18 LA b Bl s ol A< =
T3 T 24 A8 I8 R A X W i AR R T (D). R,
2025, 60(2): 360 - 377.

U PR IO, 45 . 88 FELOR 200 A 08 A 3t DXk R
S AT ] FERI AR, 2021, 28(2): 41 - 48.
M2 i, ARl e, 4 . 4 B A 2 b 7 6 el D st e 2 14
FAARIF AR [T ], iRk, 2021, 42(8): 971 - 985.
e 2, BRYEHE O K, 5 . B8 HLA S V3 P 7t 2 1 9722
i fgpT) ], R, 2020, 55(1): 1 - 16.

KUTRIE X050 A P /N R B T T L % B AR T 4
i AT —— DA B b 4 5 e Wi o i ()], R E s
r KR, 2022, 51(1); 124 - 136.

WRFDH , BE7RE , 22 4R, 45 1 HOR 20 M i 10 % b DXl 72
A MBS BRI A, 2023, 44(6) -
948 - 961.

EERCRI=I o781 3/ o (| /S - 3L B N e k= e g Y
PR AW ER L S B AR 1], EamE 5%,
2021, 26(4): 58 - 71.

RPEHE WA WA, A5 B LR 3 il i AR S0 0 2L
KRS A RSO [T]. A KRR T, 2023, 44
(2): 335 -349.

35 RBUE, XUHR AR, 45 . 3 B BTl I F 1 1958 Wi
L A B R IE BRI ——k H W B IS 50 (4 AR /R
[J]. ZRAEF TR 24 (H ARBLERR) , 2025,48(6) :550 — 562.
ORSERE, Sl BhEI & , A5 . 3 LR T3 2 b v v
IS kE G ] AR 55 %, 2021, 48(3) :
510 - 520.

DENG S, ZHAO R, KONG Q, et al. Two distinct strike—slip
fault networks in the Shunbei area and its surroundings, Tarim
Basin: Hydrocarbon accumulation, distribution, and controlling
factors[J]. AAPG Bulletin, 2021, 106(1): 77 - 102.

ROLE WA A R 5. B R G0 T P 16 TRk
B RAE S A A s ()], 5 Ml S, 2023, 35
(3): 99 - 109.

REPF ORI AR, 45 B LR 43 b 5 RS A 1 4
TR R R R FEHAT]. AR, 2026,40(2):356 - 372.
[k sz . P E 2205 B A DUBU A B B Ak M B 25 4 S
WAL, MRS, 2022, 29(6): 24 - 59.
Weds, F4E, TR, 45 . OISR LT R B IR 2 SR R



1138

oA

iy 2026 4

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

KRS 5T
1(1): 61 -73.
WA, 20 INEE L 5 RIS R LR ORI Z L A =
AR AR SR R B (D], TR RE IR AR, 2025, 1(1)
49 - 60.

REFE, B B R A S 3 g AR ] h e
Rl i ERELE, 2022, 52(1): 1 - 25.

LIZ, BOGDANOVA S, COLLINS A, et al. Assembly, configu-

FAIE SR [T, s IR, 2025,

ration, and break—up history of Rodinia: A synthesis[J]. Pre-
cambrian Research, 2008, 160(1/2): 179 - 210.

WU G, XIAO Y, HE J, et al. Geochronology and geochemistry
of the late Neoproterozoic A—type granitic clasts in the southwest-
ern Tarim Craton: petrogenesis and tectonic implications [J].
International Geology Review, 2019, 61(3): 280 - 295.

GE R, ZHU W, WILDE S A, et al. Neoproterozoic to Paleozoic
long-lived accretionary orogeny in the northern Tarim Craton
[J]. Tectonics, 2014, 33(3): 302 - 329.

ZHANG C, ZOU H, LI H, et al. Tectonic framework and evolu-
tion of the Tarim Block in NW Chinal[J].
2013, 23(4): 1306 - 1315.

BROCHE XS, B/, S B LR 4 b ) 3 — oty b B A
[J]. WA, 2020, 55(2): 305 - 321.

550 A0 UL A ST N v i S N A TR S ve i N RN LR
Hb AR B ART]. HAERTZ, 2015, 22(3): 269 - 276.
SURME . B RGeS 5 KRG sl i (VL dest:
T AT, 2004,

DONG Y, HE D, SUN S, et al. Subduction and accretionary

Gondwana Research,

tectonics of the East Kunlun orogen, western segment of the Cen-
tral China Orogenic System[]]. Earth—Science Reviews, 2018,
186: 231 - 261.

VPREEE U, TREHT, 4 B RS 5 R iR i
EARRBRELT]. AR, 2011, 27(1): 1= 22

VFRRE 2RI A2 . T LAY SR —— 5 i i R
I AR N2 ). H2ETiT2R , 2006, 13(4): 1-17.
RS, VUK, EMERT , 55 . R B0E JR A LR 2R T o
W Hey i AR T 1) 23 TR P LR [T ], M T4l , 2007, 81(9)
1200 - 1207.

BRI B S . B EUR G A R RS Sl LT ] Bl
i, 2002(S1): 1 - 8.

BREAR Wi BRI A RGBT X T R R
Ge S HASGEIUH) ). HBeesl, 2024, 98(12): 3662 - 3682.
K80k, 2 AT, s b, A5 L B RO G NTE R AR IX S TE
Wi 55 25 IR SRR ML S A E R R Al SR
SRR, 2018, 39(5): 878 - 888.

DENG S, LI H, ZHANG Z, et al. Structural characterization of
intracratonic strike—slip faults in the central Tarim Basin [J].
AAPG Bulletin, 2019, 103(1): 109 - 137.

HAN X, DENG S, TANG L, et al. Geometry, kinematics and
displacement characteristics of strike=slip faults in the northern
slope of Tazhong uplift in Tarim Basin: A study based on 3D
seismic data [J]. Marine and Petroleum Geology, 2017, 88:

410 - 427.

[38]

[40]

[41]

SROCHE , BRaE, By, A5 B RGBT oo AR AR
AR A 3 PRI K FAh) 3 —DUAR IR B2 ) ], 5 A %4, 2021,
37(8): 2431 — 2441.

REN R, HAN B F, XU Z, et al. When did the subduction first
initiate in the southern Paleo—Asian Ocean: New constraints
from a Cambrian intra—oceanic arc system in West Junggar, NW
China [J]. Earth and Planetary Science Letters, 2014, 388:
222 - 236.

HAN Y G, ZHAO G C, SUN M, et al. Paleozoic accretionary
orogenesis in the Paleo—Asian Ocean: Insights from detrital zir-
cons from Silurian to Carboniferous strata at the northwestern
margin of the Tarim Craton [J]. Tectonics, 2015, 34 (2) :
334 - 351.

AL, ORI A A B RUR G P I R A b
A AR AT SRS AL ()] B FE A, 2009, 83(8)
1065 - 1073.

LAN X, LU X, ZHU Y, et al. The geometry and origin of
strike=slip faults cutting the Tazhong low rise megaanticline
(central uplift, Tarim Basin, China) and their control on hydro-
carbon distribution in carbonate reservoirs[J]. Journal of Natu-
ral Gas Science and Engineering, 2015, 22: 633 — 645.

GAO Z, FAN T. Intra-platform tectono—sedimentary response
to geodynamic transition along the margin of the Tarim Basin,
NW China [J]. Journal of Asian Earth Sciences, 2014, 96:
178 - 193.

CHEN C, LU H, JIA D, et al. Closing history of the southern
Tianshan oceanic basin, western China: an oblique collisional
orogeny[ J . Tectonophysics, 1999, 302(1-2): 23 - 40.

THEE Y, AR Rk W, 45 . B HUR A TR 2 5 e 1B 2 4 B
AREAE KX A B A - S I b DX ey S e LR R
AEWETZENPIL)]. HAERTS, 2019, 26(1): 225 - 237.
SONG X, CHEN S, ZHANG Y, et al. Formation mechanism of
the small-angle X~type strike=slip faults in deep basin and its
controlling on hydrocarbon accumulation: a case study from the
Tabei Uplift, Tarim Basin, NW China [J].
Science, 2024, 12: 1416850.
WAL, e s Tt , 45 . 35 HUR SE e py R 40— 28 iR 2 b
A% ALY ] AR, 2022, 27(4): 30 - 46.
NENG Y, LI'Y, QI J, et al. Deformation Styles and Multi-

Frontiers in Earth

Stage Evolution History of a Large Intraplate Strike—Slip Fault
System in a Paleozoic Superimposed Basin: A Case Study From
the Tarim Basin, NW China [J]. Frontiers in Earth Science.
2022, 10: 837354.

REUR, TRAR Y 150, 45 . B HLR G BT W6 F F T 19 56 e 1
ZLA AT R AE K 22 W0 S W BRI e ()], IR B
2025,39(6):1555 - 1570.

MCCLAY K R. Extensional fault systems in sedimentary
basins: a review of analogue model studies [J]. Marine and
Petroleum Geology, 1990, 7(3): 206 — 233.

DOOLEY T P, SCHREURS G. Analogue modelling of intra-
plate strike=slip tectonics: A review and new experimental

results[J]. Tectonophysics, 2012, 574-575: 1 -71.



