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Mesozoic-Cenozoic Tectonic Evolution of the Kuga Basin;
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Abstract: Fourteen samples were collected from the Kuqa River section for apatite fission track analysis in order to investigate
the thermal history of the Kuqa Basin and its sedimentary provenance. By comparing the apparent ages of samples with the re-
lated strata ages, the samples can be divided into two groups: the annealed group and the detrital group (unreset samples). The
AFT ages become younger from 136 Ma to 93. 7 Ma from the Tianshan Mountain to the Kuga Basin, probably recording a ba-
sin-ward propagation of the thrust-fold belt. Samples 09dk-6, 09dk-7, 09dk-8 and 09dk-11 failed the X* test likely due to the
subsequent tectonic deformation. The youngest ages extracted from these samples probably record the latest activities of the
Kuruli Syncline, Jiesidelike Anticline and the A’ge Fault at 74. 4 Ma, 24. 2 Ma and 50. 8 Ma, respectively. The detrital samples
have three peak ages at 250 Ma, 160 Ma and 100 Ma respectively. Thermal history modeling reveals four periods of denudation
at 250 Ma, 160 Ma, 100 Ma and 20 Ma in the Kuqa basin and the Tianshan Mountains. The multi-stage denudation is linked to
far-field effects resulted from the collision and accretion of terranes along the southern Asian continental margin.

Key words: the Kuqga basin; apatite; fission track; exhumation; tectonic evolution.
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KA AR IR AT X 128 4 i Il i 2 11
JRAT AL A 5T (BRI 55, 20035 47 B 48 45
20035 FEIAHI AL 2007) N B Z . 52 R AL E A
SRAEFE AR AT A5 E AT AR BRI AT
o PR 0 A X6 2 2 T )T e R O AR M 1 ) A
Y2 Gl

1 R SR E

J2E 2 i v TS DA 1) R AR mT AR 43 Ryt
TR T T AR L T — A FE I — FH
5 111 By R R Bk S 5 4% 15 Ak (L D CHAE RN
KA, 1999; AR 5, 20005 MRIGHASE, 2002).
09dk-1 F1 09dk-2 # >k FH K LLIFg Z it il » 09dk-1
VG AL A 09dk-2 SRy /INgR T HL SR P R PR
o AT BARET 5 K 1L R 2k bR R A L 2R R
V2 A e 0 oy 5 R R L L R S i A
AAtm s FERI B P EMEAN SR SR
FRD Z 1 2 T K4 B 1) 3 100 B RHS. R H %l 1Y
09dk-6 k=& FRI& HLFF e LD Bk 7. Wiy 5o 15 R
PP AR RVHY LR 5 £ 2 4 3] 350 1 Pz e b T
AT B R R R T A L L 45 A AL
09dk-7 AP R FIZ ek B I A o0 — ki
R A AR T fe B 2% i — A, W98 Xl b e AT
FAT FOTE R AR 5 A BRI R 8 7 i 5w R s
ZICIFEIS S B, BE i 09dk-8.09dk-11 1 09dk-12
A3 500 Sk B A £ L PH S 4L A T T e 4L A R
09dk-22 > P4 3 21 K A (e R oh — RLBR 7 R FFE

Ik — BHEZ IR 2% U1 Bl 2 v — AR i 5 Pl 0
RKSLEEAR T A 22 18] ) 18] AL 3 » L2 DURR JE fix
R . BRSLIE M T R A2 128 4 Al 206 whrfy o
FRR AT AR+ A2 300 o F) i A J Y 2
HUBTAE S 2 0 R FZH 9 09dk-15 P4 I 20
WbRRE . 09dk-21 T sg 20 35 BReb . BRI R AL
%50 GPS FEAL b e, SRAE 41 T 53 A1 o7
TS B AN 2 7.

2 A DR BRI )5

2.1 HIB

B IR A A0 e DR R4, b i i v
TCER KM ZEAER ) A% vhOR JUR S 4 0 1K B
SUBTEIE. PR IR B B — B, TEZ R
PR CanRHE sl IR T =D 2 & AR IR AR AR 2D
ARG, IR T 110~125 CARubk 58 408 A i is
B, HCFE YRR Ve AR 4 B K 110~ 60 C
(Naeser, 1979; Gleadow et al., 1986; Green
etal. . 1989; Dumitru. 1990) . 22512 8 E BT I k.
HY T 5318 T B R T Y DX TR] PRI S AR
TR FE ] 2 WA it 28 I () =R 1 A2 = I o
(Laslett et al. , 1987; Gallagher, 1995; Ketcham
etal., 1999; Ketcham et al. , 2007).
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Fig. 1 Structures in the deformation belt of the Kuqa rejuvenation foreland basin
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Fig. 2 Geological map of the Kuga River area (a) and A-A’ cross-section (b)
Q. PHIA s (N2 — QU k. JEA A s Nok, PEAZ s Nok, FEF 2 Ny, 353 5 25 Eps s, R 4EAKZH s Evo k. JEIAE B AR L s Kobs, B A 4T 50 4
Kib, BG40 5 Kos. P20 5 Koy, ARSI s Joq W S B 50 s Jok. SEACMSS/RAL s 1y, FHEAL s J1a. BG4 ; Tse. B HLZF 5wl s Toh, B0
3 Tokl AT S s Tre BRI T s P NER R T F0RE  Poby. WWILHIELA A 09dk-1~ 09dk-27 7R RAE(LE.



896 HERB i [E B2 4l

537 %

FDURRARWS DL S AT M2 L PR 2l v AR
AT 8 TURE PAAE A S 42 o T b 5 2 F 5 v
(Baldwin et al., 1986; Kowallis et al., 1986;
Galbraith, 1990; Garver and Brandon, 1994). {H##
JE UKL T REARER T AN IR AR 7 s[RIt o A 200 R i
JERURLAE R 20 53 BEAT IX O3, 6 A7 TR LA AR I8 I
T XTI F8 b B X, o A 95 DX U] R H A R L 1) ¥
AR,
2.2 LWHE

SR IR A S 0 7 v ] b R Jey b JBT AF 5 i
BN )2 R N S g A AT, FE S SRR T
T35 B T WP 328 1S 00 ) i R A K Wl R A TR AE
A BRI R B 46 00 R 2 6k 1 = B
VESMRIN 25 AT R AR AR o3 M. AHOC S0 25 1R -
AT H K BRI k2 45 5.5 M HNO;,
20 'C,20 s; I = BEE R 2R i 2] 254y 4024
HF, =& 20min. Zeta #5 2 1% FH FH Br 5 #E £ Fish
Canyon Tuff # K47 (27. 8£0. 7 Ma) M 2 H E FFr
#E SRy CN-5 ARUEAIBE I, Zeta {8 350. 745, 75 FEdh
b RRIREE b E R RER AR SR BE 401 £ 2 HE
PEAT. ARG R ] Autoscan 2B F2 B I R 4t
TE Zeiss Axioplan2 i 5GBSR 1000 {5404 F
SR ARSI K A 248 A% 00 1 AR B SR 110 &
10 C, 3408 A IEE H 60~110 ‘C(Green et al. ,
1985; Hurford, 1986) ARHEE B AFHE IR 2E + 16, 3
Jo fig R SR FH = 26.

3 SLERZHAR G P

0 SR i B RO A I 1B K T o 1) b 2 AR 1%
FH 1 JZ UURUS DURR P il I A Uk Y 2R AR AR 38 R
W 20 58 AR A TE SRR TR X B ME B SRR R
AT 1% 7N b J22 A 1% 156 FH S350 174) e Ry il R 3
PRI o 1 Si %) 2 Aok S A B B %) s (). AR A A
AR IS 5 HZE A OC R A4 AVB RIS KR4, A
210 8 MR KK . B 412 6 ANFRJE AL (GR D.
3.1 BAEMERS

8 AR JCHE fl IR h SR L3 1 FNAT 3. ARl
PR BEIUS W] 58 22 09 Wi K A BRASORE R 1 7 )
AR KT 20 ASERIURD) o BB 734 b B 48
A D SRR BT 1 ) D B A /N T 20 A
PARGURE CRE & 09dk-12, 09dk-27). — 5 00 T . 24
P(X*)>5%, SRR Sl T X K5, Mg —A
73 WA 8 R b AT 3% (Pooled age).

ARBEFEHRES 09dk-6.,09dk-7,09dk-8, 09dk-11
AT AL 5, K H T EAFE I (Central age) . WL3E 1.
i 4 BT 41 09dk-6,09dk-8,09dk-11 iX 3 PEES
AR S Dpar {EBA AN BIXTRY C R B K Dpar
TEXT R ) AAL A K AR, A 42 9 [/ A, /7
D par {5 ORI AFFE AR 20 ARG A2 8. PR DL R,
HARIX 3 DHERY Dpar {8 AT HUEAS 2 1 AR
U5 A TR S D PR A A B T R R T AE R
1R JE B[R] K SO S5 A S S s & IS

®1 EFAHERRREZTLHE

Table 1 Apatite fission track data of the Kuga River section

B2 B N (wsi“mﬂ) Ne ‘;‘Hrz) Ni e ‘;‘in,z) Na P(XH)(%)  t(Ma) N, L(pm)
09dk-1 Y1 29 8.91 1647 14. 20 1647 11.5 2 862 74.92 126.244.7 11 10. 873+1. 58
09dk-2 Pix 27 10. 02 1213 16. 37 1982 11. 4 2 840 17.59 128.1£7.6 46 10. 78941. 78
09dk-6 Tse 30 8.23 1049 13.42 1711 11.3 2 818 0. 00 121.5+8. 3 17 11. 35+2. 049

A 09dk-7 Tsh 31 4.42 925 18. 00 3770 11.2 2796 0. 00 49.7+3.1
09dk-8 Jia 30 6. 42 738 14. 06 1615 11.1 2774 0. 00 92.0+6.8 11 12.03641. 58
09dk-11 Ty 30 5.79 762 17. 63 2 320 11.0 2753 0. 06 62.7+4.2 8 11.21+1. 84
09dk-12 J2q 11 5. 80 342 11.59 684 10. 9 2731 56. 62 109.1£+11.7
09dk-27 Kib 9 5. 39 216 13. 39 537 12.3 3065 5.58 88.8+10. 1
09dk-14 Kiy 30 11.51 1664 13.47 1947 12.7 3187 0. 01 196.3+11.3
09dk-15 Qx 32 6. 67 1228 29. 25 5384 12.7 3170 0. 00 51.8+3.9
B 09dk-21 Ni & 30 7.39 1252 15. 65 2 650 12.5 3135 0.61 104, 3£5.2
09dk-22 Qix 30 7.39 836 16. 79 1899 12.5 3117 0. 00 102.047.8
09dk-23  E;—3s5 30 8. 35 1123 11. 84 1593 12. 4 3100 3.32 154.5+8. 4
09dk-25 Ez—3s 30 16. 86 2 045 26. 29 3189 12.3 3082 0. 00 140. 9£8.5
T N=FE SRS N = filbs EBE B X B SMGI48 10175 & AR 24580 N = A RAR 480 Ni =1 R A2l 450 P(X2) S 7 Kl (1) 45
N = Jril i i) PRl BR AR A B oo F R AR B 5 1. 15 RARIE 5 1 5 pa. SIARVESBC IR 1175 AR A0 00 285 B 5 L = Pl i 1y PRI PR AR R4 S22
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Fig. 3 Single-grain age distribution (a) and track length histograms (b)
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Table 2 Binomial analysis results of detrital samples
BE R MRS PGP = Fi&%ﬂﬁﬂ'%(l\;l]a)&)ﬁﬁttﬁﬂ B
09dk-15  Quz 32 0.0 35.3(16.6%)  58.4(35.5%)  86.1(20.150)
09dk-22  Qiz 30 0.02  71.8(30.7%)  107.9(65.9%)  445.2(3.4%)
09dk-21 Nk 30 0.00  101.2(95.8%)  250.1(0.34%)
09dk-25  Ez3s 30 0.02  111.7(46.5%)  163.9(47.0%) 256(6. 6%0)
09dk-23  Ezss 30 0.00  145.5(88.8%)  234.7(11.2%)
09dk-14 Ky 30 0.02  152.5(32.1%)  216.4(64.6%) 785(3.3%)
T A AR SRR J5 — R el BEVE TR, 09dk-7 3 A HH
B Dpar {8 BARHE B3R 3 AFEa B AL AT _ L‘; 09dk-21
S T A I O 00 AR I A 8 i A N
DR i 31 5 0 DT A AR B W DU I S0
KO B B A R A 32 O A A bl A L E. A = 8
09dk-2 f§ 136 Ma #] 09dk-27 ) 93. 7 Ma., RAE 7 =N
B AL ER AL L 255 Ak [ 25 1 v O S A IR CRY R 2
AT FNWUAENS B AR AR 5% X RN AR I 43 A1 T R il T
Kl ST U612 3 5 1) 254 J it ). 161 09dk-14
3.2 HEEHRERSH S tr
R B R K LB RO AP 4 |
i TR A A A 0 3 R pR R B AS (] I X B[R] — Z ol
5 DX 22 A8 3 105 B R AR I TR . DRI, 620 i; ol
i 3k — R B O A B AR R AR IR 2 B IR St
R . A RETR B B LR E R BUE. %5 2r
HOBORGETF Iy P AT XP AR I T, 00 A oo
AUl 51 AR SCR F AL 1. IR
FFETF IR ARG, H AR UEE(E R 2~3 4>, 1% g
FiERE A (Brandon, 1992). iz A Binom- :é
Fit 2 f%} (Brandon, 2002) #1740 4 . 15 31 #4 J5 5 K e
FAEISIE. SET P CF) 50 LA K 5] AL 4 =
T 78 SR A I e 1 S SR P(F) <52, 41
A R B BRI AT 2 S A5 I A T S AR i Y
P(F)A3B<5 %, UL & AT 5 1. SAF R i —41
AR TAFCE XA R T R ER o R . TR D 2 _aep A
T S ) SR /N Ry S A0 5 T A (A g
WA L AR e s ANREDTRRAE IR 22 1k, PR R A I swer
GEIE R BT IR AT e AT 8 0 B 2508 1O J/INAF A = s
9 35 Ma. 3 4N 15 A0 43 51 250 Ma, 160 Ma e
1100 Ma (3 2 FillE 5). 4
3.3 gl .
T et T AR T2 05 0 SR wwow

&, HeFTy Version 1. 6. 7 #ff (Ketcham, %%
P AR AT, 2009) XPAE A A T #A s L, 8 H 22
H 1B KA AN Monte Carlo 3. AR 3§ M 45 ) BR300

5 TR B DA R A A I 1

Fig. 5 Peaks of the detrital apatite samples
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Fig. 6 Thermal modelling history of samples 09dk-1,
09dk-2, 09dk-6, 09dk-8 and 09dk-11
IR X AT AT LIEZ (7L DA I 2R AR s TR 5 DX ™ e TR A 1) 7
o izl s B MR Bk B A ML (Ketcham, 2005)

WLAE A IR I BE KA 1) HI TSR AL 4G & b o7 =1
AT B, T % R S 1 B R — I RE Ak B
Dpar [HIEB I WA 1. 5 pm, 9] 85 458 308 K B HR
Dpar {ERA5. HHAAUEY 10 000 YK LIS 3] f £ 42
AL, 7Rl K B I AR A — R KT 50 W 2
BB AR I 455K T 100 45, IFAESE AL
[ A {5 & ¥ = (Rahn and Seward, 2000). ARAE T
PR3 A B I 5 B0/ N T 50, B s DL 25 JRAN A 2 2%
(& 6).
FERLASTALLRS , 22 A5 IX A b B 78 Sy LAl

FEOT T EZ MBI R R i K 7 R L DORR SR S v 4
FFAFRY R b S BRI B AR X
P ) 29 25 1F X T AE b 2 MR )2 .
Al 120~140 C AR i A 2 19 S0REAF- i R
5020 VA E v T o8 4B SO IRUEE 5 75 S I AE R BT 45
SE 20~130 CHYZIPR, EEIE N 1 ARAGHE i il T
110 Cf Y ZLLARIEAR RS s 3T DIV IR IE A
PV VA ) RIT X 7 114 e R HHL TR J3E S S o % A7
PSS DX A i PP A AR = 2 T b 300 i) I T
T T IR A OB R K AR L SRR T 4R
Il AHHCT L B 1 2531 A s FIR A 5 AR 40 4 o A8 41
2K 2 X 4400 G I T iR A P 32 B A A A R AR
AR AT A3 0 D9 =39 3 R AR 2 1 (160 Ma) (R
P19 — I S L 41 (100 Ma) Al A= 4% (20 Ma) (B
THRIEE .

e g

R L2 2 A o AR A b 2 Y F TR
DX, R o e v o 1 P AR AR 2 B T e SR AR
BRI 58 17 s LASS 80 58 T VR X R KL BTt LR ke
PEEAFE (BiKE, 199722 104F, 2004 ; #EIGF)
4 2007).

T8 Wl IR AT AT 3 A R FR A, B TR IX
HIRINAETESS 250 Ma, 160 Ma i1 100 Ma = Hji &
Tt BB KA 250 Ma 4R IER T R &4
SR A T LU R A (R A4S, 20045 fa] 56 K 45
2006). XFRITHAAR LR Z BT T AE A IRA
TS Hor 160 Ma 1 100 Ma 33 19 3 ¥4 1 B T 114
ICSRAE R L S HL AR X AR A )32 (9 iR 3B, Dobretsov
et al. (1996) 4347 1 75 K 35 S0 $07 LB PN 7 K L 1) g
AT BTG R s A VG K 1L i DX R 28
ik — ¥ FHE H. Marshallsea et al. (2000) 4R 2
W I A A A S B AR D, 432 1L ARG AE 115 Ma
F1 90 Ma #4 22 JJj it ¥6 74 — % 0 PE . 2R SOR 45
(2006) el I A7 478 A% 300 AT s o 2H AN A s 44D A5
SIS IR — R B va Ll | 22 DR & T 2%
R, o B e Y B T & ZEFE 100 Ma 22
i FEREE (200D XF R LA F EE AN TTR S
LLUHT 308 P R 6t B 10 7 A6 B R i B R A 2
AR AR A HE AR 3] 8942, 3 Ma [ I A7 I AF 54 4
A PG R L 8 2 A e KRS A A T, AV
PLE /R 20 Ma B4R 0 5% T A ioB A AR sl 1
— I Bl 5 BRI A R R L AR SR R 3l
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0% BHIEAE (2003) X8 HEL K 23 Ml 7 b 2% 4 48 B
ORI B0 I K A A 24 A D AE 15 3 T
25~17 Ma PR [ THE I}, Sobel et al. (2006) R
Pl I A B850 AF A BEORE s DN Ay W A B 3 Y
Fa 75 1% 3 UK LY B T & A= 25~ 13 Ma Z ).
Hendrix ez al. (1992) 48 . K1l A AR TEAEH
S [i) i il R 8 A4 380 STV P A ke 7 0 40 4% () S R R
N ALHE T M = B tH e b | iUk P R g b e
B 1 TR B 5 I A R FH RO A A B B Al ke
553 YN K i ARG A . 25 AR R TR L Fh R
TR AT A 08 A s AR DL IE SR T I M X A TR 1
250 Ma.160 Ma, 100 Ma Fl1 20 Ma ¥ PURHIE 35, H
1160 Ma, 100 Ma 1 20 Ma [ B F+ & B T 7 5% Hh
e TR S AT AR A ED 5 5 YN K ity F) A 48 3 B
F4) R L R 2t g e [ i -

FEE 09dk-6,09dk-7.09dk-8 F1 09dk-11 fR4F
SIS IE 2 A g, A s AR AT 09dk-6., 09dk-8
F109dk-11 435I7E 70 Ma .60 Ma F1 50 Ma 4 —3 [
Fh BEBHIX 3 ANHE i B AT IS 3 B0 h T e i i
Bl B I3 B, A XX 3 AR A 0 R A R AR IR
M43 AR F] 74. 3 Ma,68. 3 Ma F1 50. 8 Ma, 7F 1%
250 1B PR R A S AR A B Y 4 SR R — Y. AL T
AT, 09dk-6 A F 2 4Ny 1) b —3, 09dk-7 {7 T4
Wl B e T R — B B9 X R 4 22 R T2 A S
A, DRH 2 5 X Slpe) 38 e A ) A I 2 20 5 1k gt
Wi J2 R DGR 4 B 05 B B[] 2 74 Ma J22 40 7 1] 34 A
24 Ma $EHTE 5L a5 RH 6 3l Horp, AR R 10 5
BB B 7 L S T ARHTG B0 %) ek i) 5 AR B A R W 2 AR O
AR FRAE RN RS R AT 2 25 Ma J&— 3K
(9. 09dk-8 F1 09dk-11 13 T4 W 2 W filf , 50 Ma ()
A A0SR T BTG W2 B — IR i 2 3.
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