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al., 2006; Z&45, 2021) (B la) o ALK, EIEERR B RO AR SR i e 72 208
FER LGE Ly BT, ERIEEALIA B 7 2 Ak g, g rEESR S b
PIVURRRI IR (B 1b) o ForR, KL mg S5 ppore) i 5 60 45 PR R34 B A A SE I, 37 AR A DA
KR TRFVREGAL T, KE T AT, S PO AHEE A 8 £ i ph g AE =, TR
TR A, BN T RIE TSR E TR (45, 2021) . B, oA Heg AL
FLARHHENE) IR 78 HAL & AR T 5 R L A 3 iy il A DI £ 52 b 5T 22 K 0T
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WG AE P 5 0 23 VA 20 SR, 18 1 0 L SR B ATL i) B L 5 X 308 7737 TR ok R R R DA AN
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Figure. 1 Regional structural distribution map of Tianshan Mountains and the southern and northern
basins (Huang et al., 2013)
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FIRG, TR T R I 7 () FE A A I i 28 (RS, 2006a; XIEJESE, 2011; AR,
2025) . HUEJTH, Kbk RBF AR USRS BB TS KA. FhA DR
HHR . BIRONRE, 25 NEE. #T EW 5 NWW EF, SiElaEn—8, 2rEnAE
AR (1) .
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SR 5K ET T L T R I A AN AK FR AR A IE A s AT PRI B A T D) A AT AR IR
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Figure 2 Distribution of Cenozoic tectonic boundaries and structural styles in the southern margin

of the Tianshan Mountains
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Figure 3 Identification signs and characteristics of the rotational-shear tectonic system in
the southern margin of the Tianshan Mountains
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B 8 Sl B AV SR AT, TR 36 BB B A B o K L g b % e JE 32 AT R
SR T ARG R IG, BRERAUKOCN: FEIE-ERER (RS | R (BFEAK
) L BRI CRIDEg kg o PR ILHE . bR L, AR R (A
W R R | PEAEME R i (R4 LS, 2006a; ZEREKEE, 2006b) o KL SR ZE A N AR
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wARIBOT, MR TR IR 95 . R 1L AL S DU UIRE A T HEE /R A R 2 6 B, JbAl
Heriuke, 2l = Aarkea, A28 2 RGN E T W, W28 Bl R 5 T
IR FE AR 3 L (R e T 1) — 30 Rl GPS FE AR W I o, b vE i) SR W a5
Wi b6 % A b 58 T AR 3 40 AT, WK AR R SRS B IR )16 BT (R4 4, 2006b; MR 4,
2009) .
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BACEE; VEARR I ATIOE B2 AHE, 79 RS L SRS L RT R 2 0UEME:, Bk
R OUIHHTIT L) EW 7 10— BN GE— Wiy e (RS, 2006a; ZRH1 955, 2006b;
HREE, 2009) .
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Wi RG, B FRMRME. 3RS (2013) 145 S BUK 75 HUB 4 18 12 sl i A [7] X Bt K
TR, BIEEAG. RTERTRE A S A Sy NW-NNW (5], E5TGE 9 NE-SW ), P30 ik
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Pz s B R AT gk, BERA R o A Bon v A IE LA BT =B 15-BMa )
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S VY T T K T N A AU D 85— 152MPa (FhEIIAE, 1996; SERAE, 2004; 7K
HIFIZE, 2004) .
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Figure. 4 Boundary Condition Setting and Mechanical Model of the Basin Mountain Model
K1 ZBEBNERNHESHERE (HDEME, 1996; GBS, 2004a; FKHARE, 2004b; HHFHE,
2012; ¥EPLE, 2013; EEWS, 2023)

Table. 1 Rock mechanics parameter settings of basin mountain model (Sun et al., 1996; Zeng et al.,

2004a; Zhang et al., 2004b; Jiang et al., 2012; Huang et al., 2013; Kuang et al., 2023)

e E R = 2. 65 2. 87 0.23
He 2.92 3.35 0.19
Rl HyE iz 2.55 2.82 0.27
Hh5E 2.88 3.22 0.23
TR /R M = 2.62 2.85 0.25
H7 2.94 3.21 0.22
Wi " 2. 45 2. 44 0.31

2. 3 &M BB A R TR EERURE

NI A BTk AR ZESE. BHUES, KA RRaER R RS &M
YO BB RIS, BONEE AR L . A A A BRI CiE g IR T, SRR = e
PRl R, DL H SR IE K BAIZ 3 R S8R T — SRR T R s 2 DU 2
PEASTE N, I8 R W EANELLEE), PP %O FEUE 7 B X 2 n) @ sl i 2 52 7
KA e (PN LS, 2022; XIHESE, 2023) . 4GRS S, Sk BON 15 N AR g
IS s ENBIEIRES S, SN E S N AR R OC R, HMME R R A
PEARMIK R, WHIMRIT o R, MM EIN & T BBy fR ik, BRI, &
JF S FH R A 1) 0L A R 2R 1) @, AP IRV R

O SR IBMEFE R (D), WY AT S0 W6 B I HRE SR iR, 24 Drucker A UOZET, SR
FHAR SR SEN S (Do) XS RRHRE, 2R FH AR B B2 B, 5 58 P ) B R S R R 5
O W B RS S 4 &, ST R B UV BT Y OB AR T 2R NI B S SR A 4%
W, HA R EHE R B I S 7, 5 3R R AR IR s @K & iR 43 s
ARFERE,  pR s T B TR RN AR @OTHEL RS R IR AR, A A
TR A ot=[D,){ A e} SRR F({ o}, e, k) = 0 TFERIEE, 1Emfr Se s
N7 A LT B RS, (R ES B A ot S8 e N AR b T, RN g AR 2 R 2 O R
RN SR, B ARYEMY:, H{oY={o}, +[D,] {4 e}, iFEIREN S, RNEREM,
R A, 5 W NIBIHARAS s ©THE AR Py S8 1 Th AR v R AR S s (DAB IR
JimE, HErfaael, FWERMmE L T mE{SolBIEM T, AXN
{6 o)={{ar/do} B}/ {{aF/do} AdF/do}},
{otpmlod+{o-a{o}-{o}+{ 6 o}t; OUEADRKEMA I o) FBILEHBI T LM
HArEE AP R

JE AR T bR AR F TR SRR E AL, bR G, B S — AT RRE £() . W
MR E K(0) 5 (0 M R, K IEAS S M RS RO A B AR 5 AR R ikl
INSRIE S5, iRy AR R AR AR A BLE D TR, BETEM RLERRE; A AR R R
SREE R OEFEEL 0, BIVIBER AN = 7|+ 0 tang-c=0, IR JGA F=| 7|+ 0 tang” —¢” =0
(R ¢’ ARKRNET, o ARIKRNESET]) « ABFFCR ANSYS BAE, 4 50 A (] [a]
B, XS EA - m ORI XOH AR Bt 2 IS (E SO HiiE e 38l E S
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— SRR [ = 4ERIE N )35 T R BB PR, (RIS, 2023) . RULHAE, B
AR G SEPRIEARY) S, (HINIBEHFRIRE . A, M 50 2B UERIL S50, R
SCREUBY B 55 B S35 M AF G A
3. ARL-EEKR-BRUMERBEIEN 13557 KIEIHE

3.1 FTERMER S 57 T 4FIE

K5, K6 FfIE 7 B T Wi B i M IE R I B K BN T xy TR BIR ST xz J7 ) BY
JNEFIFA 2 1) S R AR I M B e AR T K e (P AL B o E ANSYS R JJ3 Bl 2s S, #i
SE BN B R B ARKR B RIS, IEE AR R PR o AR A DL FR A [ B i) ] ol (14 1 76 e K
FRSFELE (B ba) ATLUEH, Foitt Dok 2 DG4 kis ) 767 BUOR 2R AN % (L e X )
5K N )3 93 A Bl Ak BAT B S0 1 DX 22 S P R [P o S 2 58 98 1 U AADM 38 AT I ] Dy
50 43R, MR, BESERIE DN N I FEAR B B AR, B R RN AR
FHRERREEE, MWIFIEE 20 4080 CRED B35 ERZ A 5 RN g K, HE
7 200MPa, XEHEIH (£ 23 Ma) FHAE R AL AE N ERE T SAEY) & (5K RIS,
2004; Lu et al., 2005) . M 20 70802 40 7080 (R BERN @8N, 2 Ja T
IR HIARFAE s B 7758 B (A0 B — 58 I E (R 1 o DAR Ll i 15 A Hh O Bl X6 R 2 AT PR 7 S
IR ZE M N TR R AT 45 S 3G RS RN RS KIS RHE . SR, Rul& A iy, B )
I3 X AT A S AR VG 4 B, BRI R L b X a3 I S v/ s AR R T S B S 5 7 ) 2 b )
FEMAR AR, RIZER KNI R, ik b, R AR R ILE R R R & TR,
MR LS TR K L. 5k 1A X R A TR EHZE N, BIREECAET RN SR,
DA He 2 g MK S 7328 oAt 9 32 o I TR] b DR IRk N, 7 X 32 22 30 AE 4y 3 B e o e 4
i HAER I B R ARIAR S, XTI IE R R IR G4 1 %4 (Goodman et al. ,
1968; EREAREE, 1997; SKEAFIZE, 2004; PMHAEZE, 2022 XIHAE%%E, 2023).
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Figure. 5 Evolution characteristics of maximum principal stress (a) and stress intensity (b) in
the current tectonic stress field at different time periods

IR 3 5 FEAE A I N 3 — A B LR I S8, H Rl B S B M 2 52 ) R AR
e S P RERE (Goodman et al., 1968; BEEARSE, 1997; FMIIESE, 2022; XIHH
2, 2023) o MEERILFIRGALFHITHRE (B 5b) , TERIERI B, N & BACHR B py Al
P~ AER L wi AR T ELAG NS 4 R B v T 005 e A O T R B R 3 18 g A
82 g4 i ELZ I S B R ALCRR L ZE N, TR AR L ET A R R AR B
FHAFFEZE R, B ACRILAE XS R A A B R, Ny s B e X — 7 1
BoHHEPERRINERTHEN, 75— 7 RSP FEIL R LTS R N, AT 1S AT S 22 1)
HENS) /R G A GRS AT, B R IL Ak SR T BEASER P, BB B AR
XN 7 R R L AR R L RS2 P, IS A R R LA & T P 8D iR FE RIS, (RS2 IR
JE 0 RO THAEAE FH R R L AR S A i B T O ) B8 R b N HEZ s NI BB, R R IX
CRH A S b TIRES HZ AT R R Lt i, AN R DUOR R T 3, JCH R R L g
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FHIREBE K, IR LR 737 (1) 3% A8 R AR HR I R 5 M IE 55 TR 7 AR AL AN 0T 55 B R R T)
(1973 A 0] DA W RGO SR AR, R b, SR BT RO LB R RS B R JIPE DN )
b et At E AR R R AR IS, FERE R B i ) AR AR, WK & LA R, B R
g tErp RINES, SRETEM R ILES, RAEBIICR L. XATH 5 HANTEBITH
WL A AR R G A DG, JE R T N B AN (R I 85, X S — e 2 G T R R LI
FRdeR & L et i g RAEE Y& (P ESE, 2022; Tian et al., 2016). HE 7 7]
WL, 3 BRI R 1L Ly 2 18] 138 B3 28 5 i [R]_EANSP B #E S0R I 22 57, FEMASK R
1o iR DA AR A DX ) 406 3 2 341 7E 20mm/a LA b, T FF 38— A 2 R X 11 445 5 P BL % 1L 7 e
()25 R T8 B B A%, P CE Smm/a LLR o AT LA, SR B MK R e 5 o i P 5% s 18277 A 7 1)
FRIBHTIRN, A HET G (6. 5Ma) BIHLAE, TRVl 5] R i ik Y AR TR S K
R R AMAWIIEIE K.
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Figure.6 3D map illustrating the rates of movement between the Tarim plate and the Tianshan
orogenic belt(Avouac et al., 1993; Deng et al., 1999)
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FErp BT S ) BT 244 SO B R 3R, BTN ) B v o 1 AT mlof e s IR
BRI 023 . IR 6 AT DA, FERSTA] b, DA ST 2 06 001 1 B8 ) 23 A a5 AR
ANK S JCFEE BLR G b R BY N ) 704 450K 1L AN G 7R 2 BE O AR E , 1K 5 1 BLR 238 1 ) D147
FIRKRTEY) o BTN IR B AT 4 WS (Y DI 22 e v, AR, 2 R e BT U13A
SRR TR Ll 3 ORI B 7% 23 P S B 22 5t BE K, A Rl R 3 Ly 46 78 A3 A T AU - ¢
FENEN T, TR TS I LA A B ey 3, b n] BLHERT B AR R L R AR T B
MR, RUR R WIE xa 2w BT 3 HISE0 R IBW AR AT . T H, 52 BB
Pl i)z AR O FE , MESK R DI o] R < W28ty 0K L i 2 D 2 Ak B SR B0 /e e B
DVRFIE, Xt A58 AR B A T W KRN £ e Fe a5, I th e qe B 22800 . AT b i
HuIX PA R 3L R R AL B b T il 7 — R A ARSI W2k R, JI0F K& 1) 41 e J7 18 [ OT
JrHE) (B 7a) (PREAESE, 2022; Tian et al., 2016). BEE R AL E6A R PR K
e, BORLIE Ly A EREILHEY 1 o A A I B B AR A, 1T 1 e A 9 AT g N B A i
FRAE, AR i Ly AR By 5 2 A i B O R AL, I S R HES 5 e A e LB 5
T F AL R I BRI RAR R AR A SR R o 725 S fEIR e N i3, 3G mk 1 va ik
W55 R ML XA 74 [ A i T W 2R B K AR MR s B, XS AT AT RS R & 47 xz BT TH) 7
ATAERIE FC X R B BB R R AL 0l o 2R P 20 DXCRF AL, U R WA B LR Gt A K T 7
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Figure. 7 Evolution characteristics and verification of shear stress of paleostress field in

different time periods
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Figure. 8 Evolution characteristics of equivalent plastic strain in the z-direction of
paleostress field at different time periods

HH T3 5 A4 3 3B B0 (1 G2 A8 VR AL MR AN 78 22 P S S ) A AR AR, A B FEAR R g b e 5%
JEANTE BB LB GE I IR S 03 R AETE ORI W R R A I R R A R, g
HITERG T — RARRSE, XA LANBUE RN 2 16 BARE TP AR B AL . 7EH ARG IZ 8 K
ASYIIAD, i M e AR T B VG ) AR BTG K, R 1 S 1 GG K. AERERS 15 43
BRI, R AR SRRV R L B R g s AR R LndE s N I, 2 25 ZrBh, B
A HE— IR, SRR LR L BE— B BT, JRIZWT m) PO G 2k S H% , an vl B G 1L i
DRI G /R A VE b R X (& 8) o 35 73822 50 73 B ilia], BEAE PH K (L B Gk e T B2 1)
BE— K, AR R LCRITG B 1Ll s XA BT T ah g, i L e e T B B 2R ] S i
LU GOERAE — S, RIS (B 8) o ZI84% (2013) . miEH4% (2016)
AL R FAC TR TSR SRR P 1 DA R B R A AR AR A A i Ay, fk
B LSRR L X BT A g AL B e PE A 2R B PE 2R, At Dok S hr
g3 18 3 B R BE TG B AL T Rl B, 2R LM 2R 8, T L B AR Y TR 2 1
FIOT 30, 7S R LR G340 A R BLR IO IR . A2 A F BT Fe 4l R R, bRl
I )38 B 5 AR ATy B 3 i 3 B R 1A AL A%, R R o T AL 3 3 2 )52 e b 1A R 4%
BN R AR B — o Jad T2 14 1 1 0 ) 6 X0 ) 3 oA A S X — 3 5 BB AR R 46
BIEAY)E (Sun et al., 2022; Tian et al., 2016: {F&@M&E, 2011; Z=HEZE 2013;
HHE, 2016).

3. 2 BEH#03E BY 13740 4 P SR 14 36

SRV A W A O R AP ANAVA B N0 S NAA D CTE % N o ¥ =R E 0 [ 3
BRI, PRIHLE KO0 50 70 B IR e K 32 N0 T [0 EAT T M NG IE . BT IX B
FLHEIZ B3] ot 7y 37 (I M 3R f K T2 e N g 777 ) A S 30 SN )R NW [, 75 AN [ i [X A B
%%, FEILHBUDZGANTR L PEEN 175 FmEEECK (Sun et al., 2022; Tian et al., 2016) .
R e T B BEAR 5 BRI KR ORI, 75 5% Hs A8 3 7 4 W PR R i A 2 BUOR M B ) b A% 34
FER I GANACG A T T Z BE AR R, SR H T PG 3 b R Ll s B (0 5 FE e R T AR
FEPER) R R RS T4 58, PERRI NW 7 [l (4%, TR i B AR T3 IE SN AT NNE
[ (B 9a) o I HFGR ALK (g iy 7377 [ BSOS (0 A #ERE 7R Hhbk A
8T D RS TU o AT ZR AT g I 2y A BB Xt A ZE 7 AR NW g (e o Rt mr DL, Al 3¢
FPKE) 36 BT o2 5 o HL ) ot DX 89 2 g 73 AT o 77 A — e B, L 28 e e R 3 1 AT
] o BB BT K 5eoR 32 e B g 07 1) S AT B BN . R4S T o L9815 3 GPS WL 45
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Figure. 9 Distribution of maximum principal stress direction in the late Himalayan paleostress

14



field and verification of GPS observation results

S b Rl R R 2 7 T AR AR LUK (AL i AR T A4S 28 T B SRR Bt Fi 1) S8 AR 5 R
JVER ER I AR 3 LR B . AENE SR M Bl Bl Rk AR e & /E . Thomas et al. (1993)
FRHE Tssykul Zh Al Naryn ol H BRI 7045 5, AR 2 7R T2 2 CLAR IR s 15 v S dE AR e
5 =LA R AT, ARG E o DRI AT LA R B LR B R AR IR e 4 4 B %
R Z PG Ab AT PR AL G A 0 B K T R R A IE i f & . Tian et al. (2016)
AL TR 22 B2 I6ER] B 2E A L G 4 fE ik 150-175 km,  MWEAFRF AL J7 6] K i s #y i
R ETE 330~360 km. ARHERE HLHERA, Avouac et al. (1993) fdiitRilidkiliH
FALA 125+£30 km 455, WEAFI71R (&) N 203+£50 km, XAME/NT AR 25 53
R 8 2 3 56 A 2 4 T o W A~ T o S AR AR M2 48 %8 50 km, 0 B AE R B AS B 55
km phWrE, Rl db 7 M4E5EA 100 km B L. XBz=il (1999) MRS Mok # R B4R 7R H 1
LAV R BT AR B AT X A S 4l B TR) B DA AR T et R AR 25° Jiedt, RIS RIIAE
XA B e i AV R ATICE 4 B3k AT o« AR B T S5 44 70 b, X2 R AN S8 54 FH & i, 2 B
F& 5 BRI AR Heml 48 Ly (1) v 5, 35 AR E AR RS TR M Hefd, KRR AE R AT, I
Qb R 1L ) PG A B T R R b R 0 AR A ) g e R AR B o B RE ROR R AR A L id i AR A
17 B AIA K R 5 3 BAAR B ot g 2 A AR 22, V05 43 R0 40 J8 0 18 BB Bk R T 4 BT 7R
G i T JE R R T 2 9 2K o 1 IS B AR B R B AR A FH 3 R AR B AR IS £ e
B, TR 1) &5 SIS P 2 20 M v S R PR T R A A R s A, IR AR, TR R i L
A REEEOTIR T W —E W s S RS (B 9b) .

HUE BRI HLS J13) 73 XAHAIE,  (EILA R V& 2 5 e T AR 453 3 1 BLEEEDE
B R BN, WEAIG S RIWWIE TR E RN AR S AN 2R (K6 BT,
OB e R ) 1) oy A e it 1 05 e B, 2021 SEFFEIR MS. 3 2 gL i MU= I K
Az, RIS E BOR AL S W e e B VIR AR ) & (Yao et al., 2022); 1fi 2024 £ 5
M7, 1 HFE By R B R ph e T AL, T S B 1 R OR L i S IR R LN V3% T B R 2R
FURFAE. B4, GPS WL 7 (1) X3 e R SR S5 E W83, Mg a2 FARsE 1 e s
FREA7AE (Gu et al., 2024). R, BAHERZEIMNGE., PLHIZRA Kb 7B A, )
AR AT AR AR e A AL) 3 A4 22 76 LA b 5T s A 1R 4 2 1 5 T8 B 1 3R 30, RN /13 24
i FE XN EIE L SRR E R (PNHESE, 2022) .

4, FEHAIEERNZTHS BRI

FEMAHBA e, H AT S & RIL LI A A AR S SR AL 1 S e s A o8,
WL PR GG IE . i TE AH E E R m R IE R &R, KPR [ “S” Bk
&, Bk A i ErysiR 2 Wi, EEE ANV R EMERREASKE, HE
SIS SMERE A E A W R A B R G R A o B FER 78 b R R e K R P B Vi
SEAM, WMARTEIRHEE HE R, BEAZMA TR, RO RKILRZ I, RS
OISR RIERL BRow v, PRSI — 0l RETHGE, & T 2 iEn . mH, SR
R B R RS 2 IGEE s m, DL 22 3= e v BOmsoRT i =Cek f 5 e0E 1 22
PE, A RGER AR L 2 (GRS, 2007) . BEEAZMEEREERRZ-BRER. AR
AT B4 =B R. KPP REZERES, HomBEA2ZEESSINNRE, H 24068
REMZEMEAE, Z AR 2 R R ) 2 1R 5 S 808 BUOR S 3l < Ao
FRIES 44 o TS [F] I B 2 A G USSR 1 22 57, IR J LB R IR A 25 18] 43 A or B AR AH [#],
TEE R ZHIL L T 2 DA RgEFG, EREARZHIER T #EZSHAER% (B 10) .
[Fi, RUER—ZRIES, BT ARUURAE A R R, A8 R A B WA Wk AR
AL (BRI EE, 2007; HEHESE, 2019).

BRI IEIZ BN B, R R A ETREG X TR R 2 PORTTE, =& R, hEY
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RIEPAE N R SR, 5 FER S BB ARG, R BN, R R R
A BORSEHE T E RIS KA. T L R M IE TS S R B, MG R IS BRI, T
SN 746 B E Za b H O T 2 b st R, oz B0 SRR R R 1 e R AR, S 7 kb P R
FE A AL B ZE AR U 3 o FEUERR R T3 3R EE R, AW i S04 2 el b o o ) 2 b i 25
B, fleEm T m At Soas e, 8 EWE RO BRI SR R F S X (&
1) o XL, rh e X A G iR IRA T 5, B E AR ISR R RIS 1N B = W,
BRI AR RN, ERS . SRR b e B A R - R B gL, R
BHIX AN oy B b S FL R e X B K AR A RIS (BKOB S, 2019; 5L,
2012) o FEFTAAREE BRI IGEIZ S IS0 T, 7R 7 1L 5 R K TR W R4 2 (1) L
T — RANMAE &, MHEE T E R AR K 7] (Cao et al., 2019; 5KIETE
& 2019; S+tHEEE, 2012; Zhang et al., 2024).

W AR IE A IEIZ SR R RGBS A W RS 20, R EUE AR SR RS
HrF R RZBN0E, IS RO B 3 1 REAS BT . 55 R R 2 B RS B
ARET AN HER e . Sk ERy, 85 BEORGEHR AR e G IZ s, MEfE A 2R
TEAE SRR I Sy, BRA Ly Xk, AR 3 BB B 8N ) R BULAT R § — £ 51
BAEREAE . BERD. (RIS, LA R AT R A A e COE R, B SRR S IR
AL MK B — RN A IE 5T o IX PRI 12 B0 85 BUR S A 1 4 R I & E 5 )
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Figure. 10 Petroleum system division in the Tarim Basin
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Characteristics and stress field evolution of the Cenozoic
rotational shear tectonic system in the Tianshan Mountains and

its southern margin
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Abstract: As a typical symmetrical Cenozoic intraplate rejuvenated orogenic belt,
the Tianshan Mountains present key scientific challenges regarding the Cenozoic
tectonic dynamic mechanisms and their coupling patterns with the foreland thrust
belt on the southern margin. Based on the latest geological and geophysical data
as well as field outcrop investigations, and guided by geomechanical theory, this
study proposes that the Cenozoic fault system in the Keping—Kuga area on the southern
margin of the Tianshan Mountains exhibits a broom—like westward divergence,
belonging to a rotational shear structural system rather than a simple thrust—nappe
structure. By establishing a large—deformation elasto—plastic finite element model
(FEM), the four—dimensional evolution of the region since the Cenozoic has been
simulated. The results indicate that under the far—-field effects of the
India—Eurasia collision, the Tarim Block underwent passive clockwise rotation,
which activated deep crust—mantle activities in the western Tianshan and further
controlled the progressive eastward formation of the orogenic belt and the
development of rotational shear structures along the southern margin of the Tianshan.
This rotational shear motion has controlled the formation of multiple hydrocarbon
enrichment zones along the basin—mountain boundary and around major faults,
demonstrating broad exploration prospects

Key words: Southern Tianshan Margin; Cenozoic; Rotational Shear Structure;

Four—dimensional evolution; 0il and Gas Accumulation
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