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Fig.1 Tectonic cross-section across the Altyn Tagh fault
(based on geological observations and seismic tomogram
simulation results)
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Fig.2 Sketch tectonic map of the northern Tibetan Plateau
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Fig.3 Topographic characteristics of the Altyn Tagh fault system and principal fractures of representative sections
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Fig.4 Fault system projected on the seismic reflecting layer T, (bottom of the Upper Xiaganchaigou Formation) (a) and

Cenozoic stratigraphy (b) of the Qaidam Basin
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Fig.5 Geologic sections orthogonal across the Altyn Tagh fault and the interior of the Qaidam Basin
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Table 1 Summary of times of initiation, initial formation patterns, and strike-slip displacements of the Altyn Tagh fault
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Table 3 Summary of sinistral strike-slip displacements of the Altyn Tagh fault since the Cenozoic
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Hiowr it Hb T b 7R (A 1A 5 1 5 43 W R B2 (Se Tk R f i) 375 Ritts and Biffi (2000); Ritts et al. (2004)
GBI Mo ST bR 2 (LR T B3 (R R A ) 80~100 TRATAR 45 (2001)
e v 1 ARSI CEAT ) B4R IR B A ) 80~100 WRIESR4E(2001); Chen et al. (2004)
M 7 3 = v s i Hb R A (A 1A P B S (R IR IR HL A ) 375425 Yue et al. (2001)
W i TR 7 (A 5145 EETIC Sy N 1)) 350~400 Meng et al. (2001)
T TR b HhBET (SRR F ) 500£130 Chen et al. (2002)
L8 RNy M JSUbR W CE A )5 3 hBEB(SEIA A i) 470+70 Yin et al. (2002)
T it bR R (DU P B O(FR R I HL A ) 165 Yue et al. (2004)
Wbttt M SThR W CE AT ) T B 10(R IR LA h) 360+40 Yue et al. (2005)
Rl g it AR B CE A ) PBELI(ETEIEZ) 360+40 Cheng et al. (2015, 2016)
51 MaZ J TR S CE AT ) Hh BE12( 7 73 ) 500 UL A5(2020)
rpp g AR B OURAE ) HKEGH LX) 69~90 Wang (1997)
R AR i 2 0 (L) A b T 3 AT ZREBL2(ARE 1) 280+30 Yin and Harrison (2000)
By o 16 9 b FAR S (K3 ) 2B 600~750 B H I A5 (1998)
Wbttt b FAR S (R 3 ) 2B 225~375 BRI B 1) 7% K2 (1998)
Wbttt M ST 2 (3 L) 2B 400+50 Yue and Liou (1999)
40~35 Ma i TR 5 (42 AR B B 150~400 Ding et al. (2004)
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Fig.6 Distribution of sinistral strike-slip displacements in different segments of the Altyn Tagh fault since the

Cenozoic

R EIRMERAE—E A 1A, BRTHEAR %
A FTESCHE R 2R N 2 DA S BN S T W 2 AL S R R
B SRS AN, (B R AR, A SO R R T
5 £ 356 Bl R AIE 5 1 A IF 9 2R & B — 3K (Yin and
Harrison, 2000; Zhang et al., 2001; %)%, 2003;
RS, 2004; ZRIEECSE, 2007), X 0 BiT/R 4 %
B WAL RS A R R TR AL T 2P S

ST, BT X IR 4 7 2507 AR AR LAk 9
WA A% Tt DL SRR 2 ) 8] B o4 8 Wi B Al 5, AR
RHFFE O AT o 25 3k i, R4S AT VR A R A I
SCHRRIESE o SR, I 2R 2 IR IS R AT LA
KB, U BT IR 4 W 5458 ) AN ] X, L R AR ] —
DX 5l AN [ 2 25 AR 25 AV A AR 22 5, T FEAS [R] IX.
BRI SR 2RI . 1S RGX— IS 1Y T RE R
PR (DAELEE 1 W7 )22 (G 52 AR 7 2 A [) B
HHEE B EARGIFA—BGEZ K, 2015, HHp
PR, 2020); @A [R5 F FEA 5 07 15 FAE oY
R MR S @M ET R 7 ik fE R
TR 13 M LA S BT 2 A7 A% 1 AROHG A 0 o

I XF ] 7 45 D 2 A T A T PRI ATL 1 1 3 A 47
AN AT, 3K AH AT X AN [R] X 380E W 140 A 25 5
A D DRI X D 2 6 R B

3 B AEARAEE W B HALE Rk
BT
31 BEMEEEK

Wiy 70% 4 Wi 24507 A A LR 1 2 e T 1 B 245 3
22 R BL A ki A AT (Tapponnier and Molnar, 1977;

Yin et al., 2002), $R1, 5&F HH AR 20 ek M 10 A
DAL A B 5 ) i) s 2 () R s B 5 6 &R, B R
BAEAER R AL o

AT 75K < Wi 284y 5 A A LD ke Y e B R 2 I 202
2 AR T B R B L PR BV R R A ) A, R
HEl, RZEECIFRREIR TAE, IR 2
AN TR R A o 3 W R AT IH 4 Ay T K 32 2 1)
(F 4o FH—LMAETHEIIPUREWH A FNER
B, S —25 050 ORR 4 824 e b Tt e 8 T
(K 7)(Wu et al., 2012a; R#:5%, 2013; Li et al., 2018;
Zhang et al., 2018) . @7cEH 5 FETH(Ritts et al., 2004;
Yue et al., 2004; k45, 2022) A K @EN 5T F
HATUEIEZ S, 2004) =FiOR R, 55 200 mi | 5¢
T AT JR 4 W4 5 L R TR 2 1 BT B I R B,
HAr 53y =X O PE AR 7 e A &
(K 8)(Meyer et al., 1998; Tapponnier et al., 2001; Chen
et al., 2002; Yin et al., 2002; Cowgill et al., 2003). @
o ] 1) W S AP K (R S04, 20025 2SR AR,
2006) L) K (WL 51 38 J5 1 il i 2 4 1 78 T 1) 0 T
FI(EMJEZ, 2001; Cheng et al., 2016; 1545, 2020).

HATHATIE R, B A AR LIk, BaTJR 4 B 224 K
HWT kB M LA sl A2 7 7 2 W2 e i i
AT, 3X TG BE Y IR i X3 3 AR T W 5T A R .
IR T B IR 46 Ui 28 A e A e %) ) PRIATL ) B A X
DA B BIF 9T 3 8 3R A T Bl U 4 T 4 — B 1) 78 P Ay
fiE(Cowgill et al., 2003; Ritts et al., 2004; Yue et al.,
2004; Wu et al., 2012a), BLEAK G20 Z B0
LI B 73 R 40 3 B R 4 (Meyer et al., 1998; Yin
et al., 2002; 5#:%%, 2013; Zhang et al., 2018; F ik
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25, 2020)HEI BT /R G WA R BRI, XSy AT
AE 23 JC B S BOK BT /R 42 W 24 09 28 1 G 3l 5 R 4 i
LAy | A KA DG 2 AL R R TR . A, 1
ZHFFR AT EEFE T 54 B4 T 1Y Anderson W
JE1 3 (Anderson, 1905), #5078 e Ar 4 i % )5 1)
M K G M 3 AR T (IR T 52 e, 880# R BE 78
O RS ARG QTR ] TR AR E, 3X AR AR AE
—E R BRYE . PR, X BT R 4 T B A A AT A TR A
KA URN 4318, 6 2 7 T A A A T A i 1 A
BLHIFN & BT . I AE ke, BifigE o EE o I 2 3
WHFSE B AW TR A (4 BN 2 5%, 2020) L SR IX
Sl R 3 R AR A R TR A B T, R BRI A B AR R
FOME A LA — S OC b, T 0 5 RIUE 0
3.2 AiREBEEVGREZEFEXIINR
NHEIR RUEE G B, ATAR] R BYGE W W72 | 306
JE UL KE W ZE 0 kB AR AT, BT A
SR B B W2, 3 S KT 2 TE A [ A 3 R T

Z [B]HEE 3] B 2 A9 98 35 /5 FH (Yin and Harrison, 2000;
THJESE, 2001; Cowgill et al., 2003; P4 i Fil#E =
1%, 2020), FEF)T KRB Ge A A1 T BT
JE VeI ) (Tong and Yin, 2011; Tong et al., 2014a,
2014b; B, 2015), X B IR 4 W 540 38 FRAE A T
RAFIAT, FF45 G 8 A AR LIk B BE - BRI A S i i
BRI 2T 5 (Dewey et al., 1988; Royden, 1996;
Yin and Harrison, 2000; Zhou and Su, 2019), A kT
IR 4 W 58T A AR LK 1Y 20 T I S E T 8% e
WA T o AT i B 28 A R4S 3 BT (A i 1L
RN M) 22 TR Y 22 S B R AR IR, S 3 B JR 4 7 2
WX — KA B 0%, N A2 e 58 AR IE
BT IR 4 W 2 %) 20 T A T 195 3055 7 e it S 2 s A
Wil AT ZUME, —HETH—-METRET
AR AT 25 R, b BT R 4 I 2R — 45 A
22 F 5 AR I MR B0 R 2 1k 3l i W 2 (28
T2 (15 B 5 2020)

x4 MREHRFERLCRMEZEEXGRIAAR
Table 4 Summary of developmental patterns of the Altyn Tagh fault since the Cenozoic

A KA A 22 3k

JeikE W R T Yue and Liou (1999); Yue et al. (2004); Ritts et al. (2004); i %45(2022)
A TR TR SeEF G E Wu et al. (2012b); 24%:(2013); Li et al. (2018); Zhang et al. (2018)
B i1 K AR o ' P : - s £hang et

S BT D T WA 55 (2004)

AR ARy e AR T E Hi(1989); Meyer et al. (1998); Métivier et al. (1998); Tapponnier et al. (2001); Chen et al.
Wk AW S KA (2002); Yin and Harrison (2000); Yin et al. (2002); Cowgill et al. (2003); #:#15%:(2003)
W ATH PRI PR MR T B A A (2002); 2RI R 45 (2006)

GECV-SEE SN U 54 41 B T PR b %

JE G 1 AR T B Tt

FAHRJESE(2001); Cheng et al. (2016); & %:(2020)

ATF. F/R&WiZd; AM. B4R 4 1L; NAF. FI/R4&d6Wi%L; SETB. 354w &, WMQB. S5iA KRB HIFEZ ., OMQ. 29 36 Ma LUG VIR
@. AR AMRREYUURMZ, @. HAERBZ2R0h ARE ©. L5, ©. HFlmEP T b, @, EEAZM P T, EE&)2

JE AR 7 Bk

B 7 FREE R ERELEEE Wuetal, 2012b B2
Fig.7 Cenozoic evolutionary pattern of the Altyn Tagh fault
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Fig.8 Cenozoic evolutionary history of the Altyn Tagh fault and its surrounding tectonic belts

SR A5 BT 7R 4 W7 2487 A A LR 26 e A 1
BRI AL B A R, A SO & 5 B R 4 K 24 T
YA A 1 BT (AN SRR AR i . RE 1L
AR L AR ) A E A TE I 5, AT RS .
32,1 RERZHHETL L

565K R Z AR A BT R 4 W 2R g 3 A % 7 K e i
A6 B KU 2 b, N BRI B R HLA i 2 Y
B AR, B Hb i SR A MR A A LR AR TR g
s, JRAFFER A A LR BT R 4 W 243 2 D7 5 Y AR
Gt o SR, BH T2 08 A 20l b )25 4 1) AH AR U, AN
(7] 351 T ) £ b 2 A AR LU AR FE B R IR, Iz k=
AL TS R AT 3R 48 %o A Y KR (A 2k L ) e

BERE, SEONRAEACEIR Z A TR W3 2
o BT, O T4 IE AR M R BT 40 SR TR 2 I AT
W BN R W AE A B, A AU R —FP AR
UUBUA T 4f 8t (~54 Ma)(Zhou et al., 2006; Ji et al.,
2017; RFAE, 2023), J5— R0 DA K 46 T 0T
(30~26 Ma)(Wang et al., 2022; RZ%, 2023), 454
B BE =R K Bl 78 87 T 2 JF 46 & A= il 48 55 1K (Roy,
1976; Yin et al., 2002; Wang et al., 2008; van Hinsbergen
et al., 2012), LIKAE S1li(Jolivet et al., 2001; Yin
et al., 2002; Liu et al., 2017; Wang et al., 2017b; Staisch
et al., 2020; Cheng et al., 2021)F1£5% 1[I (Jolivet et al.,
2001; Yin et al., 2002; Clark et al., 2010; Zhuang et al.,
2011; Qi et al., 2016; Li et al., 2020)7Ei% M {1 % 1E
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I B2 TR T 5 R, 4RI S 08 R 7 4TI RETE 46 BT
TH I 28 I 55 A2 I, I A S i i B 2 T AR DT
Ho ST BRI TR AN A i, AR SCH st
B A 1 ) JRE 0T S 3 R 2t ) T A I SR AT B S
orHT.

BT 7% <25 W 8 70 e A 1 B R BIL AR BB A R AT L&
B, AL 5 R 00 S0k R B Y B R A
A UIAIOC, B S8R R 23 1l i) Wi 4 1y s [ A S ke
IR W RERY 2 e AL T D s o AR SCHE T SR AR B Ml Y
o= R LR S ISR (Zhou et al., 2006; Wang
et al., 2012; Mao et al., 2016; Wei et al., 2016; Cheng
et al., 2021), TESEIK A b 1Y 25 7 P 4% 3 B — 2%
NE-SW i [m] i 1 ThT, 547 4 S5 o0 T P Pk 52 245
FW], SEIROK G R 2 T 5 20 B R AR TP
(E 9)o FH—MBRER AR HTHI(53.5~35.5 Ma),
RfiJ57E 35.5~22.0 Ma H[H], ZSIE G shiss, e
R4 T ARXS R E RO DTRUIRAS o 25 BB H 22.0 Ma &
A, BRI 25 2 300 0 35 I 46 A8 T (14.9 Ma, 8.2 Ma
1 2.5 Ma),
322 #LArEIE L

AR AR IR, 7E B B - BRIV Al B lf 8 1 1T 1 52
W) T, AR B L RIS 2 Ll 7 vy AR AR - AR AR Ll
(HEAAT B FERE 2 D 2 1% 5 TH(Meyer et al., 1998;
Yin and Harrison, 2000; Jolivet et al., 2001; Tapponnier
etal., 2001), X —il 72 5 B /R 4 Wr 54 F-35 sl ) 3l )
FALHIARE, =3 2 AR B B s R A O
Fo HI, WAV AR R A AR L R AR Lk

14 B T 5 %1 8 g 5B, 6 T4 75 B 2R 4 W 44T 1915 3
AT s B R R

A E A TR | GRS L WSS 2
BT DA K st 3R ) LI 5 22 b 7 i, X AR B A 1L ATAR
L A= A LR B B D SR #E A7 T2 B 58 (Yin and
Harrison, 2000; Yin et al., 2002; Fang et al., 2005b,
2007; Clark et al., 2010; Duvall et al., 2013), 7£ 35
fili b, G55 5% 38 A 4 Ml A e Ak Dy sl DL K B BE —RROTE
KBl il 488 5% e A A 58 R, P AR R Lok AR AR A
e BYRETFFRRE ) 3 A EZ RV SEBT B (K] 10a).
H— B R ETHE(50~35 Ma)(Jolivet et al., 2001; Clark

et al., 2010; Wang et al., 2016; Liu et al., 2017; Wang
et al., 2017a; Staisch et al., 2020; Wu et al., 2020; Cheng

et al., 2021); 25 Hr BOA R T LK (25 28 Ma
ZE4)(Fang et al., 2005a; Wang et al., 2017b; McRivette
et al., 2019; Staisch et al., 2020; Wu et al., 2020; Li et al.,
2021b). 1E5 BBy fpsfE Tt firh, idsgk 72
WIRERE T, 43l R ATEZ) 25 Ma, 29 8 Ma L
R VUZE (2 2.5 Ma LLK)(E 10a). #1532 Ll A58 A=
AR BT s [ TR0 53 A A~ 2 AR TR B (] 10D)
Si— B IR T (50~35 Ma)(Jolivet et al., 2001; Yin
et al., 2002; Clark et al., 2010; Li et al., 2020), %f —
o B R Hogr i LR (29 18 Ma %4)(Fang et al., 2005b;
Zheng et al., 2017; Pang et al., 2019; Yu et al., 2019;
Li et al., 2020; Li et al., 2021b). 7E55 — [ Bt AU IR 2L 0
Thid b, FAAeh -3 (2 15 Ma) | B 37 (2
8 Ma) A K 55 DU 20 (£ 2.5 Ma DA ) = Wbk s T2 2F
(Kl 10b),

B9 Seik/AREM NE IE 8 3575 T &k S B Gl 2 B0 Q018 4b iR, ffALE ULIE 4a; #f8 Zhou et al., 2006; Wei et al.,

2016 &)

Fig.9 Balance restoration of the NE-trending geologic sections in the Qaidam Basin
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M T 24 B ARTE 55 BB 2 25 Ma LISK, 1E
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JEE IRV Al B il 5 5% e 1) 55y B 7R 4 W7 3408 ) =2
[ FEAEZY 23°/ e ff, RBCZChEENR B, BI/R4
W7 ST 4 L kA e Bt 25 S M T

2R B BN R T 6 5t i e B Sz )
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A SR 2R W BHASADL S 30 1) 5 V6 A TR ADL 20 #
324 HIAEIGEI 0 B iE

Wy B AU S 6 2 A A 3 A HE i DR BIL A 1 A 2%
T3, IR W SR IE S A0 5 TS 14 22 o S E
J'&(McClay, 1990; J&Z & fIE#A4:, 2006, #%%AT,
2008; Dooley and Schreurs, 2012),

R TR SR AR ] 21K 4 e 284507 A AR L ke i it
PRIHLH S & B, AHF 5T TR 4 W 24 S HO A
ZEREERHE ROFENT S5 AR (Yin et al,, 2002; Cowgill
etal., 2003; Wu et al., 2012b; 14 %% %8, 2013), 5
B J7 1] 57 B 2R 4 W SR 0] 2Z [R] A e F 24 O 230,
AR INCPB)Z 300 km B RO RS (R 3, 61 6),

& e H i 2% BedE Yin and Harrison (2000); Yin et al. (2002); Cowgill et al. (2003), & 11e #YJiE Ky DEM HiJE 1) 1 K, DEM B 3 [ 36 [ ka8
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Fig.11 Cenozoic development patterns of the Altyn Tagh fault and its peripheral tectonic units (a—e) and histograms
of distribution of strike-slip displacements of the Altyn Tagh fault at different stages (f)
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Fig.12 Setup of plan view (a) and section (b) of the analogue
modelling of the Altyn Tagh fault

FIPA S B AT T PR SR, IR ARAR AR Rl 52
LA

TESFEAE T, JEIRSE A 3 X e 2 T T
TR (Br)2: Fr . Foo F3 B Fy, J8 TOEArtl s 205
Wr2)(K 13a. by, Hrh, Fy W27 RIHER N NEE
J5 ) A HL B B R B W AE N E T o )2 TR B
SR TR I 0 DX B R G PO A2 B8, DT B
FeAFH s R AW . B B RAE W ReSE, 7
Fy W72 70 % 35 30 v 72 (F, . Fs T Fy) FLBRZ
WYKo 16 Fy W2 B LA Fy~Fs 33 it 2 i ¢ 45
() X IRFFEERETE, RIE &R T — RIHH0Z et
TR R ZFNECWZE)(K 13¢. d)o fEMEFE T, Fy
W7 J22 %) RS E Y 6 S it B 2 3 K, T I 24
Bl AN R B 1) B R B — R B IR BT 24 (n R BY 1) 55
AR o WA REL AR S LORER), SElA#% e
F1 RS P PG )b AR AR T 2 s, L E R (R 13
14a), BLAL, Fy Wi 27 R 301 DIt iy =, S 309 ] L=
PR 22 e E HRRAE (B 13)0

Y0 T2 K B A B LA SRR 5~6 1 17~
18 Ab 7 VA0 A% i S U N RRAE, KRBT AR 4k
6 F1 18 WAL, ¥ Fi Wi 2Rk =B Z£BL(1~5), H
BR(6~17)FIA BE(18~23) . 454 B /R 43 i 2476 A [l 5%
JE B B 45 BEIE B 2495 W 1 8 43 A P (] 14b) AT
A, BB EAE R, £ BEGEIE NS R IA
B, IFS B A 2L AT BN R A,
TERNTRIBY R B, 45 B 00 7 3438 Wi v 45 i 1 3 K
2 TR B [ 2 1) A 3o A 1) RPAE:

STEG AL Y fie 2 5 SR (5=12.5%) (] 15a) 5 #i 4]
I I, 552 o b, B 4 AE (] 15b) 864K | e 3 B 4 g A
Ik, AR BB T B bR Xk P 5 R R 4 72 CH:
B F2 B TR 1L SER R A A 7 1)
O T IEA R . ERRLS IR 45, B F i —
ZRHUERY B S NEE A [ i 26 e E T W12 F (BT
IR W%, TR BT — 4% 5 ek R A I i A
Wi J2 AT R (4 Fs, DA AR 1L 3 A 38 & & 1
— B A 55 oh BT 2 (U0 Fy B Fs)o WRiZMr2LE M, fEAR
i) X3 R B0 25 St e T B 4, HOE M A% 4y
fi 231 NEE J7 [0) B s/ M ka3, JFRMt —
M5y Botk o Hodp, Z2BL(1~5) . H B (6~17) R A B
(18~23) 43l 6 o A5 R A lr | 43k A 43 i RN A 3 1L
S ME X = A KB R i, IR A W 2R B
ORI E W, BARRREEMER, 2B
E T NLRS R T RSl . G535 R 40 H FAR i



% 6 HA

HiFEE: MREHRMRERRELIEER KRB FIMLEERXIRT 1339

IS AR 5, S5 e 24k 281.2 km;
B IR SR R 2 A BT R, R
210 km; A7 B0 322 05 4R E L A B i, 24
7 96.8 km([&] 14b), X EEZE R AAK AP TiX =
X IRBE ST Y 22 PR (8] 14D, 15), KBRS
RO BT IR A B AR — 3K

H T AR UL A AR RUEE VI Bl P I A A
RIVE T 22018 22 BB /N e AE A s, DA BRI
AN A RN R R . AN, SR T ARSI R
H A AE T 90T BT IR 4 W 24 70 e 8 1 00 R L, JF

A St [T AR R R b 3, X AT g B — SR M R R
TR A0 Y R S 2 i oA R A R 3 R e T 0
Bl BRI, 2B 5 B B T B R 6
4 B H T T A A A SRR, B R ST
718 B 7R <5 Wy 28 7 e 7 T R BIL R, 2 T R 2
72 T A T B e A YR A B — IR A B il f2 B T AR
TR, R R I 5% IR LR i, AR S S A
X PR T BT R < W 28t ST O et — 2B A i, Heh
AT LA R VY [ 2R 2 U/ P A 5 s AR )
P 25

B13 MRSHARMETHELTFEE

Fig.13 Plan view of structural deformation evolution of the Altyn Tagh fault
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Fig.14 Distribution of strike-slip displacements and their corresponding equal-scaled natural strike-slip displacements
for the Altyn Tagh fault at different shortening stages in the experiment (a) and diagram of average strike-slip
displacements and their corresponding equal-scaled natural strike-slip displacements for different segments at

different shortening stages in the experiment (b)
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Fig.15 Comparison between the experiment results (a) and the natural example (b)
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Advances in Research on the Altyn Tagh Fault: Its Sinistral Strike-slip
Mechanism and Developmental Patterns

XIAO Kunze" 2, TONG Hengmaol’ 2*, XU Xiaoke" 2, CUI Hao"*

(1. State Key Laboratory of Petroleum Resources and Engineering, China University of Petroleum (Beijing),
Beijing 102249, China; 2. College of Geoscience, China University of Petroleum (Beijing), Beijing 102249, China)

Abstract: As the northwestern boundary of the Tibetan Plateau, the Altyn Tagh fault has become one of the world’s
most prominent strike-slip fault zones due to its critical role in the uplift of the Tibetan Plateau and its ongoing activity.
Despite considerable research progress and a general consensus in many areas, key aspects of the fault’s evolution, such as
the magnitude of strike-slip displacement and the timing of the initiation of rapid strike- slip, remain highly controversial.
This article provides a comprehensive review of primary research on the Altyn Tagh fault, synthesizing recent advances
in understanding its deformation features, evolutionary history, timing of rapid strike-slip activity, and total strike-slip
displacementsince the Cenozoic era. Furthermore, we apply general fault theory to address these debates and integrate
insights from the structural deformation history of the Qaidam Basin, the East Kunlun Mountains, and the Qilian Mountains-
regions closely linked to the Altyn Tagh fault. Based on this synthesis, we propose a new interpretation of the sinistral
strike-slip mechanism and a novel model of tectonic coupling with adjacent domains for the Cenozoic Altyn Tagh fault.
Analog modeling was utilized to validate these interpretations. It is suggested that the Cenozoic activity of the Altyn Tagh
fault may be linked to a two-stage Indian-Eurasian collision. The proposed model not only offers a more robust scientific
explanation for the varying deformation characteristics along the fault and the uneven distribution of slip displacement
but also systematically elucidates the tectonic coupling relationship between the sinistral strike-slip of the Altyn Tagh
fault and the diverse tectonic units along its southern margin. These new perspectives are expected to provide valuable
insights and guidance for future research on the tectonic evolution of the Altyn Tagh fault and the deformation patterns
of the northern margin of the Tibetan Plateau.

Keywords: Altyn Tagh fault; research advances; mechanism; development pattern; analog modeling



