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Abstract: Subsurface fault geometry and deformation rates can be estimated by combining the
pattern of terraces deformation with kinematic model and geomorphic age. Quantifying the
geometry, kinematics and deformation rate of the thrust-and-fold belt is the key to exploring
tectonic deformation and strain distribution of the Tianshan intermontane basin. This is
demonstrated by the Bayan anticline in Yultuz basin in the eastern Chinese Tianshan. The Kaidu
River, flowing through the central part of the Bayan anticline, has formed three terrace levels at
tilted fold backlimbs. Based on the field geological investigation, warped and tilted terraces in the
Bayan anticline are characterized by broad, continuous backlimbs and abrupt forelimbs and
suggest folding through progressive limb rotation of listric thrust model. Combining with the
kinematic model and geomorphic age, the slip rate and crustal shortening rate of the underlying
fault in Bayan anticline is 0.35 +0.16/-0.06 mm/yr and 0.23 +0.10/-0.04 mm/yr, respectively. This
shortening represents over 15%~20% of the total deformation in Yultuz basin and ~2% of the 8.5
+ 0.5 mm/yr total shortening rate measured from GPS velocity across the entire range in eastern
Tianshan. Therefore, a significant fraction of the total Quaternary deformation is accommodated
within the central part of the eastern Tianshan.

Key words: listric thrust faulting; terraces; Bayan anticline; Yultuz basin; Tianshan
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T BT 2 A DGR 42 T A AR 1L T AR T A R I X, e R T H eRAR  R R AR
PEHIE B RS LA &R A E  (Burbank and Anderson, 2012). F & I8 8 SR GEE 1%
U (4R s AN F I 2 RO BRI AR, B )2 T AR A v 2 XL 4 5% 1) 44 4 R AR T

(Allmendinger, 1998; Erslev, 1991; Hardy and Poblet, 1994 ). F -4 i35 b (1) 3th 7= S 5 351 T
ARG BB A0 R Sk, AR F A KA AR K Hb 2 1 R A SIS B i B AR AE IR HE, FEBE RS AR
KR A R AR T BT B s S A 1 ph 3 e T 2 7 A A IR A R T 4 T AR PR 1 3 o R T
TN MR )RR AE 5 VLA 55 (Cao et al., 2021), Uil it B 78 44 3 B L X ARAF A
TeHE, DT INE A AR A BORVE N AR TR AIE DASRAS 38 LS I RE 48 T & (Gold et
al., 2006 ; J8 i 5 BT RN B 55 SR A IR GG Hh 235 B s MAF F B =&, 8 T e B AR AR &
TR HeAR p, J AR BB R A 22 (1) 0 b 2 AT B R M SRR AIE 5 R R 0 A A 25
A SAE], [ BT AN )3 T 2 A O RE A A AR AR TR B b 5 DY 20 AR TEARAIE e B R
4% (detachment folding; Scharer et al., 2006). WiZ5 %84 (fault bend folding; Lavé and Avouac,
2000; Thompson et al., 2002). WrE#H4¥ (fault propagation folding; Benedetti et al., 2000; FR=%
= A%, 2022)F1 = F BI 1) 67 & #5 4f (trishear fault propagation folding; Gold et al., 2006; Cao et al.,
2019, 2021).

gt A AR AR AR R B R FE (X8 RS, 20000, % L L ik e 37 A8 AR B )
E - BRI AR e Al 48 =287 & 351 1L Ce.g., Avouac et al., 1993; Jolivet et al., 2010) . FrAAL LK,
RINFFEEERER, Bl BABORIMIEEZIE, GPS &1 2546 ki 8 2 n] 15~20
mm/yr( Avouac et al., 1993; Zubovich et al., 2010 ). K 111 FI#JI%E AFHZ DL NS 1] 55 R 46 56 NHRFE,
LR T e d R BY HT R 2, 2 2 AR B 2 HE MR- 1 R, LR N T BB R )
R L fa] Rt CTRIRRE, 20030 5 5 FR Ll JOk S AR Ly pA 23 1 AN [R]85 45 v W PR T LART TS
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LUy Ly AT L PR 00 Dy SR AR A g 3 %) DR et 98 3 B L T 23 bt SR PAY S8 PR R ) s 7 s 28
P20 B B A 8 m s S 4 F 8 R, ASE T 1L g g R Ih i ph 24 (e.g., Thompson et al.,
2002; X85 AR5, 20000, JIZMESNMIR, R A EKEN KRG (GPS) W& MW AHER
R PR R L AR S G AR DU 20 A AE B R )BT R A I AR T o AAE BRI FE X6 R L B s
()30 W SRR A AR BN 78 4, O KEMIGE AR TR I Za 25 5L, AR R LUy A 5 L ) 2t
R ) e P S R A DA IE AT R 7R 0 AT

5 R W AR e 1L () AN [R], G S0 40 7 b DY R v Ly BRI B, 58 A T Ll ik 35,
ST R L 2R3 8 e 2 DU 22 )87 A% 43 C AT 7 ) B A 37 By o 2 b ) 6 28 DU 20 M3 A8 T e = L DL b
SN W ORFLAEIRD DL [r) 2k 0 & B AT AR A . Horr, X Tk de
W O — A (RAL B ZE 2014; Charreau et al., 2017), 1B 78 b P 30 14 A4 18 44K SR B
ZIBB) A SIS R T R W . B RIS e B P9 R B B BRI g i
Bt (JAEREE, 20010, bR N E ST RIS, RE 7 A% S iF i mbhy
Mo AL BRI S 1RGSR A T A, s i Tl B i i 28 T A A5t g 28 DO 40 3
FEIARRDEZ, TR HAE R R ILHL X RAR 23 Fe A AR A

1 X i i) i 75

E R R EER. BOE RGP iE LAy 2 —, Rk i — &PV R-vaE R Lk Gl
$>4000m) Fil A HZH AL (B 1), X — RIS Rs o o X d b i 42 il i 45 SR (RS R 4%,
2000, B Ll 1) 72 2 B AN R L b SR b S 5 B R AE 2 — 5 IR B kb e A 5 LT
T (AR A%, 20000, MIARHIR 7. S o, Barait. HEZm. 58
s (B D). BFAMAETRL BUCHE TGS TR R T SR I I & R B
WAL (14 1), X S 7 e A 52— (0 5 0003 9o e 3¢ 28R Ay 47 R AR A o e 2 b o RV
NTRITE AL F ARALL, SR /N . LRI A . 7 Py si LT 4 g SR i )
2R BREEEARME (BRARZ, 2000).

B 1L Rl ik X S 1 4% R
Fig.1 General geographic and structural framework of the Tian Shan Range
LLEHEL N U A B

3



0 0 30 7 & — A B R BT R S A )2 AR TRR 2, SR 2R P ) A o 2R L
A EARM, PUSE SRR, FEHET R 2400 m A4, T 4 H DY JE AR AR B RT DAIA B
#3000 m 245 (Jolivet et al., 20100« 2 A 35845 A0 V4 PG ) 2B 1 LR S v B R, 7
T ER T A (B 2). KICERE I 2 AL 0k 2 R HZE R 10 cm BHCK KK b5 -Tk
HIEEK, RENTUSME, #—RZAat, @Bk EBaE s (K 2; Jolivet et al.,
2010). ELEAAE LI, & 4000 m 3R ERNRALMAMRK AN, HERZL., ARD
KIABREMBRE I . BB AR R, S8R, BRSO M KHE HR R KL
ik, BADEMEARIERE (B 2). WS SRR F&—A38 =4 R & KW FE I
T, FCEER R AT R H RS S R A AR GRS, 15 N S i R W R
Iyl ERRE, 2001,

Pl 2. 0 % 0 40 7 3 JoT 49 3 [
Fig.2 Geological map of the Yultuz basin
R EARIE 1:20 /iR L. N ARHE K ESRIET 12.5 m ALOS (Advanced Land Observing Satellite)
By E A (digital elevation model, DEM).
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3. EHFERIKEMSIRIERE. (2) E5 % MK Goole Earth B4 % (b) HISHAR %
Fig.3 Geomorphic interpretations of Bayan anticline. (a) Google Earth image of the Yultuz
basin and (b) its geomorphic interpretations.
RS BRIET 120 AR A, BRAELE 2.

Kl 4 EEEREXISE. () EEEREERX Google Earth 2% . (b) IFEEE
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REE R IHZEIT . (o) T R AT
Fig.4 Geomorphology of Bayan anticline. (a) Google Earth image of the Bayan anticline. (b)
Topographic profile along the strike of the Bayan anticline. (c) Across-strike profiles.
T AR 43 R T AR AT VA /e V) R el o 1 L8 A 1] Pt S 3 TR S /s T PR B R 50, B TRE S AR KK
KU 2RI K FVBIOX ET o A6 2 E 35 5 A o ) T S s T R 3 R RIS ok 15 AP B DR AT O 58
ARIBZAZ ™

2 Qi ph i E A Y

SE 1 PR E BTS2 AH OGRS 4 1032 3 27 B 5 0738 Tl 26 A B A S 5 S A8 P AR T AR AU I
RMTFB. YW S R B Z B E , BER G Tl 324200, (R R 345 2 DURR T 7 5
BRI N ERE, JHR T BERIRLE = (Stewart and Hancock, 1988). [Hitk, W4 R EF
fEZE A RETIEAR A EIa A= (K 5), D543 R W 206 sl 2R 250K
MR M S AR TR I 45 & G B IIS B AR, SRS LS B 20 B s R v S W 2 (1 3 3
Sl M FBL

BRI AN [R) BRI AR 4402 B S A B # Tl 1 A S PR R bR 30 S, 7E IR Hh R AR T i) 75 20k
TV HU S ] 1R 2 2 P 5 R o B W2 RE A T LR T AR AR R i B S AH LG . 5 AR KHJE —
Bt (Cardozo etal., 2011, 2014), [ NRWTZRAWIES), RAFFIZRTERIHIC R T W2
AR RE G AE K HIE8) %% )1 82 (Thompson et al., 2002) . 7 W1 JZAH R 45 1) S AR A, 3
BT REAT7 1R R OB 2L Bt T, JFBEAE R Mg sh A8 T o IR, 6 b LA 48 B 45
TEAE N BIR AR TEARHIE,  wT R E 0T 98 X B Hh AR T) ()3 3l 2 A5 2

S B A R AL R T2 A T B T T, R R R R IR R A ) [ B IR T e AR
1 R4 (detachment fold; Hardy and Poblet, 1994; Scharer et al., 2006) (& 6a). [fiz & &
i, MURIEEDE S . R RKAR, (ARG E KR, R85 T 1) 46 95 75 EE4 i
2 I AR AN SR TR, AT PERE N R T I B TR T i — XA (] 6a) . % T 157 L BT D) W 25
¥4 (simple shear fault bend fold), Hi/=7E ] R ELAE BT UIVE H R W, adid 380 bk m
RAEMIRE (B 5b; Amos et al., 2007). #8454 bl 2 335 e 7 AR T 7 3L 7% 18 s 3850 109 K 2
K, IBWHBURH B b B Bl S AR AT, R B S SR IR

5iE-F i W E R B R B AR GANE (B 6a A1 6b), 5l e b 2 B3 m) M 46 £ 15
IS i 2 R 4= A2 T 2 ) A S E AR TR R, HAE W E R 3 SR AR 32
B e (B 6c; Erslev, 1986; Seeber and Sorlien, 2000; Amos et al., 2007). 5=\ =
b, REALE R H TR IESE . BETEURHG S R ABEW AT R, XS Bk B ARG oS
MWWEZ f5 (B 5; Amos et al., 2007). WIHRIERE FARME T —A-FHgHEE, BRI FE
GEHINE 5T B A T T T e B R AN, e e VR IR BOAS I n g e E A (]
7). Seeber 1 Sorlien (20000 4 F5 HH X Ff 32 Jie i A0 B b ABRHSE 0t o] B K AR A 25l ) 2
FEAK L, FE 100 T 2 ) —Fh 18] B Al H AT, 720 e 7 2 72 K il ik ( Charreau et al., 2008;
Yang et al., 2021). fiE LIk (Wang et al., 2020). K izl (Trexler et al., 2020). Hi§ =
FF T (Amos et al., 2007, 20100 &5 LI Hi [ 3 P9 B4 & (14 BT 25 R8 GA 325 X i) iz R
o

N T IEER S IR s AR ISR, Amos 45 (2007) JE4E Erslev (1986).
Seeber 1 Sorlien (20000 FARMINIVEREFEALAL, HFF T W Z/EIREE B M ARHE R 5T
RIS ) BT (B Ta, 8). fEZBAH, FORWTZEBIE A 1 #2408 R B9EGK, 7EH# R
REE d AL RHEARY) .t T2 B s LU g s (0 07 %, il 11 B s 4e b
B AR A, TR BLUORREER 1 DRI R I 132 302 FH VR B SR i R R (1, B 247 R0
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5. prin e n s K

Fig.5 Diagram of terrace deformation

6. Wi/ZHH AL R e i iz 3 2 (R (BT H Amos et al., 2007 Ca) T A . (b)
R B SR A . (o) BT Ry 4 .

Fig.6 Simplified kinematic models for fault-related folding involving limb rotation (modified from

Amos et al., 2007). (a) Detachment Fold. (b) Simple-shear Fault-bend Fold. (¢) Listric Fault Fold.
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7. BT R R B AR T LT R AS B A . Cad W i ORAR A TR A B
HASTEARAS (BELH Amos et al., 2007; 20100, (b) W12 1 58 2 4245 K [ TrT it I AR FEASE AL
(c) Wiz #3422/ T i e AR T AR

Fig. 7 Geometric/kinematic model for terrace deformation over a listric thrust rooted at depth
into a planar ramp. Schematic illustration of the effects in which radius of fault curvature remains
constant (a; modified from Amos et al., 2007; 2010), increases (b) and decreases (c).
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XTBE 11 B NI A A, i i VRGN I I A T B LT TR AR, o] DAL 2

T8 B AN TN T BRR B T LT AR, A Rk F 1 AR = M RE IS BORMG L T T2 LRI

A (Amos et al., 2007) . Bl WrJZ& M7 K AW e, MR a2 AT 28880, KA

#IL# (“hinge migration”, H; K 8), F&K TG RNIEE (W), MEMEEEE W,

FISERRTERE Wo KRB IWy, = W, — Ho EITHITR BRI TR 5 B w, il E 8

MRS (0. BKTFEMAENLEESBEEN, Birfmearn (B 7.
W, (1 — cosa)

= (AD)
tan@;sina — (1 — cosa)

AR I W22 3, B K AR A%, TN Ja 398 R A HERA 1 52 Ja AU (o
AMBEEA (G0 Kggm. A, AORRBFMERD (a<3°), Siaizin (0=50+
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10°), MERFRELE (W) WHEUEEPrRREE (W), IREAEIL 10%  (Amos et
al., 2007),

T AR I (03 2 n] DAd e [ 9B e Rkl ek e ik, B Wi 2= 00 TLART T IR S AR A [
o PR3 st 2R} o BT B2 S = Ra, B EHNEN G RBIRAE (o) #E Kk
JEIEBEN,

(W +H)a W, asina

sin;  sinb;sina — (1 — cosa)

I AR KT Z I8 B ESICR, o BUNWIEILT, AKPFAERE & () W UARYE W R 3)
& (S S5WEbA (0 M= AREEe R/ EE (Trexler et al., 2020; Cao et al., 2021 ).

(A2)

h = Scos0, (A3)

5 5 I S BB S RN K T4 6 1 Bk DA S5 T AF 6% B R HE SR L W 20 R S 4 R

X T B b T R AR GRS AR TP 1 B E RV, AEIE B ey R T, B e S FE TR
AR AR I RE S S ] . A R R R EE, T LM B R E R A (0.
53,

1
6, = arctan [(1 — m) tan@l] (A4)
For I RS BEIR 5 AR T 1 1] 22 25 fth AR T 4% s 2 TRV G e, 00008 ) 5 AR i o
[Z. WrEAEs RN (6, SaMERRAER L (W,), ST WE-F i
RIEETES IR (D), 153,

_(Wm+H

Siné, ) [cos(6,) — cosO,] (A5)

TSR SR b R T R R P

Kl 8. WrEwahE (S WHEEME (B H Amos etal., 2007)
Fig. 8 Calculation diagram of fault slip momentum (S) (modified from Amos et al., 2007)
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Fig. 9 Calculation diagram of fault slip (S) based on lower concave deformed terrace
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LT AR 72 N (e.g., Thompson et al., 2002; Liu et al., 2021; S=HE4E 2022), &
W TR FHZ 7 15 W 2 U S RS E AT R Z 0 (- 9. BN SEINER 7510
18 10° U Be BN LA, DATH SR H AR B AR 2 AT o RATTR AN () (R MG 236 585 B35 AT R 2
KRN SEIA e AT (B 9). FHIEZ 204 R 3R s AR 3 b 51 T 28 14 300 & 3R )
Ja B HGUA oo ML 22 B ) A PR e Y R Y S B TR RS W, FIASTERE S 1, FRATR A
SI AT RAER . S RHIE X TCWT 2 2k, Toik BB S E 00 o X JC &0 7 2t it
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W EMI EEE T 40°-60°, FOKAIIA 70°, IXABAFE LA Zth gy W2 /N a1 EE . A
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PR AL (RIERE, 2003). PRILERAT K i 2 i f 1 BRI ZR 70 AT, B 40°-60° ()W) B
P K HARSE, A4 0 2 30081 70°MER %R 3 0. )5, AT ATEIZ XT38 A& R
DT 33 I AR 77 & IEAS 0 A5 38 (Charreau et al., 2017) . JEIT N &S E MR
AT SR AR, f AT e 2 AT PR S B T B A R UL S (LR 95% B A5 X 1]

10 BT 520 RIS W Z R AR RSB S 4R r Bl
Fig. 10 Schematic illustration of inputs for Monte Carlo calculation of fault parameters and
associated uncertainties (95% confidence intervals)
JRRANERIAM (o) MHSHIEER (O FFEIESMERE LA, FREE (W) FRBEE (D f561
SR AT, Wi (0) FFabRIEMAR % o A

4 4

4.1 s
FFHERIT 51 B RN R RSV B, IOl B 27 3 2 3 TS bR it b s, V4 R I M AR AR R e
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R JEK ) BT ARHA T (m & T B R T R R T, R R R b T TR . A
BARKIIR, FAEH 2784 12.5 m 1 ALOS (Advanced Land Observing Satellite) DEM
(digital elevation model) (4 H& B b TE 1 1H]

B 11 R e S R R R ORI A AR (D) R SE CaD
Fig. 11 Google Earth images (left) and the geomorphic interpretations (right) of the area
where the Kaidu River crosses the Bayan anticline
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SR AN K, FRE ~8m. Ty M A #0026 2 1 AR B R I fol — o i,
B R A, WA, PREEANSERE, 2R iR, R e E H R b A~10m &
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FeBRFF AT PR ()45 FE 5 e A, 08 4 BB b [ 1) s R ) T AT R SR R L,
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TSR BE B R e B T A1 To B M5 ThT AT 26 Ve 90L& R B St 2 AL R P b s, EL AT A
R MBS B () 12b), X AT RE R T T2 i R e 2 2 sl AR AR (B 700
B 1 T B b 2 AR 2.06°F0 0.56°, To b ic sk 7 #8455 3200 s i ATt 2R
(PE T, WURE S 3 0.71°81 0.12°. T MR AT () ek,  HARAFRD, XE R
— B, M6t 0.36°,
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B 12 TS A T . Cad I ABAEEE BT 1) A o 1) SRR R A B TR . (b)) 22 BRIATIR
T PS5 PR Y b A T v PR A T
Fig. 12 Kaidu River terrace profiles. (a) Raw survey measurements are projected
approximately perpendicular to the synclinal axial surface trend. (b) Terrace heights above the
Kaidu River reflect removal of the ~0.25° linear fit to the long profile.
B A TRV TSP A SR 22 20 GPS $udle o PRI 2 26T ALOS 12.5 m DEM £ i, R E Lk
NENEAEL, RO NAIEM G HIRE (95%BAE XD,

42 EEERARREE

B R [X T8 7 128 S A2 AR} R o A 20 R ™ B v b 2 1) B e e e
PR T R ATEAR  — 2. Rk, 2GR R UM, 53R EEANENMSESE,
AT AT N AR IS v 7 2 16038 sh B 5 T LA A < i I SR B S B & 5 R IR E
ESH RN 1o M To A1 T3 Bl 25 2 5 FEARST AL S, FoH R R B R
LA 9 28.8° +13.8°/-9.0°, H7 B4V~ 1ii Wr 2 I VR FE A 0.44 +0.13/-0.1 kmo T3 T A T,
W& AN 90.8 + 45.5/-13. 30.3 +14.5/-4.3 F1 15.6 +7.3/-2.4m. 3 — 45 & 3 A48 7]
T 7 Wbt 2 P 2 W i R S M 4 B 2 . Charreau 25 (2017) 5% 1 521 R A% 2004 3 1 T v
W T To M HbAE WS 88+6/-Tkao MRHIZAWS, THEAS R N AR b 2 H~88 ka LK T
AN 0.35 +0.16/-0.06 mm/yr, FHN FI7KF #5246 B E %4 0.23 +0.10/-0.04 mm/yr (
13; & 1),
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K13 EEERHGEHE R 54 fE
Fig. 13 Slip (up) and shortening (down) rates calculated from listric thrust model combined
with geomorphic age

R 1 ER RIS IS

Table 1 Input parameters for Monte Carlo simulation

MAZH JIEA

I HL R W 2 A 00 (°) 50+10
MER G R W, (m)  2000+£170
BEE T (m) 850+150
Ts 2.06+0.03
5 B A o (©) T, 0.70£0.01

T 0.36+0.01

FEA (ky) T, 88+6

VE: Tis T2 A1 T3 G .

R 2 SRR Mk 4

Table 2 Output results from Monte Carlo simulation

95% B {5 [X [H]

it 24 1B TRR BR
W3R S(m) Ts 90.78 77.04 135.38
T> 30.26 25.89 44.86
T 15.60 13.24 22.93
WA LR H (m) Ts 24.39 15.94 55.61
T, 8.11 5.39 18.49
T 4.26 2.76 9.46
R W E R 6, (°) 28.81 19.80 42.61
H R W Z R TR d (m) 442.93 344.70 572.68
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WEEEE (mm/yr) 0.35 0.29 0.51
S HE R (mm/yr) 0.19 0.12 0.42

e Tiv ToF T AR .

5 iR

5.1 MW E L4

SR 7 2 3 o W SR AR AR A T B A T R W2 T LATARRAE , DR
R IE 1 B FEIS B AR o AR Jir B b B 2 Y el v (132 3 R e e okl oL, 5 38R
FSRH T A2 S Bs AN R, (RIS BOAE XS BEUE . SRTTIMATE (Amos et al., 2007; Erslev,
1986; Seeber and Sorlien, 2000

R VRES, B PSP RO B, FEH N ERE~0.4 km AL E R R ESICR,
PAESUIRG DU s S TN iR S o A NP o 411 - Sl N L v Uy < L T 2 s R Ve SNt D
BHEFSIRIS « Davis 55 (2005) AT DUR FE I R A 5 40 vt W 2 12 sl IR 38 B 5
Fisgmm, FASURYIRIANE )50 AT g e EE MWK . Amos 55 (2007) {ERFFUHT
75 2% Ostler 1) I A 30 24 W7 2 27 1ok 38 DY SR GUAR AT I, b 5 R 4 AEDGS ~F T 1) 5 38 A v i
AR BRI RV o AR AR A 2R DU R TR BONIA B, 1515 RT3 S Wl 1
7 J2 Al R 3 PRI AR G T o b, MR AR W2 A ) ) LR A 28 A S B B 1 IR 2 M
WM LR ZE T (Amos et al., 20100, XYM 2 T 25 B 4 1 R A0 A

TEICEE A B M N A AEA RS ) e, R RAE (200D YK HrAaREHh s
JEAN T AR AR b R RS AH B2 [R] 1) 5% B 2218 B o 52 ZE M AR (P 20, 2l N SR AS [R) A6 B 1T
i 2 RS, Bk, S RVTRYIEZ) 150 m, EERBIVURIAEE T 1HHE 2T
YIS FE 200-800 m (JH 73 RAE, 2001). ELH 1 RHAIE X KT Z TR EREE B AT el
TUUR R Z Z B 15 i 22 570 AR 77 0 8 S R s H e A B B AR T Rt 78,
Vb AR TS RN T BTS2 10 w5 20 P 2R b i SO B A 45 6 it — 0 R R R LR S
HATFE LI

FRHE IR I8 B A5 R AR 17 2 25 0 1) 20 i, AR SOk B L8 1 R IE X i
AR W 14 R, KRR & E ARG WY R 2R, Wiz 3)
ik RGO, W ZR A H ST T AR D T, 38 ST A b R 4 A K A TR 2
AT .
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14 B bR 3 DX TR AL B I8 A 1 RE AT 2 45 44
Fig. 14 Evolution of river terraces and fault structure in Bayan anticline
Bl Ts. To ATy 00l e, IR Z20%r. BERTZE3) (a2 o), MFRBWigii, Hasitie
e, T BRI EINK .

5.2 JUERHSHT AL AR T I AR

Charreau 55 (2017) HR45 W1 2 BEIR 6 B 467+ 55 HUZ00H 106 KRS W 20 2= 540 5
&, 45 T, Pt B B R RIR M S R MR 50008 0.19 + 0.06
mm/yr Al 0.15 + 0.06 mm/yr. 2N 30 2 8 E T A LR (0.35 +0.16/-0.06
mm/yr), IXJEFJy Charreau & (2017) X LAWTE BEIR 1) HARTHEONKIE, R HE
I8 R M AR T S B L, 1 RS H S RN . a4 W2 AR T AR A 7 H ad kS 4,
A 3 AR T bR £ 45 518 3 PRSI T B4 e AR B L Z & . thsh, fE1F3)
HRANZE BRI UL R, Charreau %5 (2017) 15 H (b 240 MR R 21 5 AR e300, X2
DAt BRI T JE A0 A A 35° + 10°, fIRT A TR 50° + 200, 5KIGRE (2003) TGRS
H I 7 A Ay TR P R Ly P L R, i 2 R R 2 B LA (R A Tolivet
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S5 (20100 FEAL B4 HH e 00 7= 390 1T ) 25 SR BT = A 7E 300700, RIS, B AR5 5230
VB 42 PR A IR 41 .2 B 7 J2 40 A 3= AR e 50°-60° 2 [H] o [RlIL, A SCR FHBRTE AL ZR 7 Al
RV = A 2 5 R b Fe 4 B AR T H R R AR T8 3 1 RS T AR 7 J2 1) L S e T A

R 22 o 5 A0S D 25 S T 2 I v R 87 M B T A% 5 SRS W SR e ) A A )
HSE4E R F N 0.8—1. 1mm/yr (A% 554, 2014; Charreau et al., 2017). A8, EHHH
i I ~88 ka DL (1)1~ 35 1h 7 4 Rk FR AR 1 HEAN KU % AR 0 22 0 1 5 4 A 6~ 1.0-1.3
mm/yr ] 15%-20%. LA REEEJLRE AR B i i A K L0 GPS IR & H 1 W, RK LIRS Jirg
JermK R E4i ke, HedsfEiE %N (8.5+£0.5) mm/yr (Zheng et al., 2017), HARZE ] 2EAF
TEIR N GPS W & 2 5 AN [F B A REEAR DG, Lu %% (2019) @i i A2 B8 4 % L B0 A
FUH AT ZRAE B [ MR DU 2GR TR F S GPS I 4R LA Fit B T BN — 5.
Rk, JUER# T Z o R 2590 1 Hr 8%—-14% M ra At Mt e S48, A5 M B3 15 R I o5 4
T H A ~29% 28

FEZRR IS L E b R R I T I RS D 2O iE TR R (R 3), mhrg b b
B KA TS R SR 4R R R R 278 2.0-3.2 mm/yr (Yang et al., 2021); 158 @ HuLZ A
T BT L RE AT I L SR AR RIE RN 0.4-0.5 mm/ yr (Huang et al., 2015), FgZk 1T AR W24 A
PR A5 2N 0.7-0.8 mm/yr (BEARSE, 2015);5 PEORAT 73 kb py W 2 1 6 565 DU 20 48 Rl
4 0.3 mm/yr (Wang et al., 2020) . IXEEHF S 45 53R, R R LN EAE R LLKSF AR T & 40 e
h PR EEAER, AW T RIEI L AT . IR T A EE S Rl X K M 7 4 AR
T, ABIRII 9 55 B S G LA MG A TS B AR AR B 22 e P, RS IA L X )3 3 AR
TWEERIUNERIGF, ACPAEEIERE /N (Wuetal, 2016). AR 72 2 (1) [ 3641
P AT DX LU o 38 LT A R L ) 7 1 M P B ] R 5 i A KA A AR TR A, T
R AT

23 AR IR L L V) 7 GG B Y 20 ) A R

Table 3 Late Quaternary shortening rates of intermontane basins in the east Tianshan

B LIS BIHIGbRE MRS R ¥ S
(mm/yr)
A EEE R TR Hb 0.19-0.33 EN T
0.15+0.06 Charreau et al., 2017
R 12 tr e AR 0.8-1.1 FAEHAE, 2014
IH: 15 5 3, KIS R TR Hb 2.0-3.2 Yang et al., 2021
NERM FIFRIEBIRAE  WRRT L, vt 0.4-0.5
Huang et al., 2015
Ei%iH U
ﬁ%@%% &%ﬁ% _ 0.59+0.17 S 2015
A SR AT FREYHE . Pt 0.13+0.1
U
P A AT Zth A AT 2L MR ~0.31 Wang et al., 2020

6 b

F 205 R R BN G R WY, AORBEN, 75 A b A 2l R
EEAR T S . SO TP s p o SRR, 7 VAN TR S A PR T A 2 fr i I
FERTIT T S  RE (I S WL R B D0 TR, L F 48

1. HRAE 5 BT M R AR TARAT, SR K300 o O J23 B S R A T 5 1 4
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FIE AR TR . N AR pp T E TR IE S R i R 3G, AT RE A S B ORI IR B B )
JRZH RS

2. ARYESURF 18 Bh 2 R RN BT AR AR,  FRAT il S 12 (1 e 55 U 20 08 Bl o
4 0.35 +0.16/-0.06 mm/yr, HuFE4E%HE %N 0.23 +0.10/-0.04 mm/yr.

3. TR AR R L A E AR, A B T A R AR T A FH o I 0 40 72 e AR
TEAERI 15%-20%, A T ~2% M R L Fg AL 52 AR o 2R % L 8 ) 1 1) 2t 7
R TE RSB 6 E AR

R TAGE K Ao G 2 SE L IFIE A T £ 20 i B 5 B9 152 B B Ao i 1), 1 b B LU ok Bl & ]
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