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Abstract: Devonian-Carboniferous is the critical tectonic evolution period of the South Tianshan Ocean and the northern margin
of Tarim Basin. Taking Upper Devonian to Lower Carboniferous outcrop of Bachu as the study area, this study further explores
provenance, tectonic evolution and its geodynamic mechanism about the Tarim basin and the periphery orogen, based on depo-
sitional system, sandstone skeleton component, heavy minerals, especially detrial zircon geochronology analysis by LA-ICP-
MS in situ U-Pb and Lu-Hf isotope.Sandstone skeleton component analysis shows that sandstone grains are dominated by mono
crystalline quartz, and volcanic-metavolcanic fragments are rare.Its main provenance is the continental block provenance. The
main proportions of heavy mineral assemblages are the stable heavy minerals, such as zircon, tourmaline, and TiO, minerals.
Heavy minerals analysis reflects the relatively distant source-sink systems and stable tectonic setting are possible. The geo-

chronological samples show that the two samples have similar U-Pb age patterns and Hf isotopic compositions, mainly reflec-
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ting multiphase tectono-thermal events with age groups of 383—479 Ma,710—932 Ma,1 752—1 936 Ma, and 2 419—2 597 Ma
respectively. Compared with the main potential source areas, the main provenance is the palaeohigh of Tarim basin. Mean-
while, the West Kunlunorogen and the Altunorogen may also have some contribution. However, there is no information about
the northern orogenand island arcs. It shows the South Tianshan Ocean has not closed in this period, and there isn’t subduction
to the south in the northwestern margin of Tarim basin. In other words. the northwestern margin of Tarim basin is a passive

continental margin during Late Devonian to Early Carboniferous.
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Geological sketch of Bachu area and the position of detrial zircon
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Fig.2 The Upper Devonian to Lower Carboniferous depositional column and position of samples of the Bachu outcrop
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(Shu et al.,2011) , B i Hd s 2 ) 710 ~932 Ma
AR IR T I0 S T o0 R 4 K i 2 A =R A A L iRl
SN N TR R U

383~479 Ma 44405 (5 A i 25 LA, 156 B A IR X
IZ I AEAE B S 04 K 3 5 Bl A X R Y B LK b B
N JE Gty HE AR 3 5 B B, 5 2 M SR A KA Bl
ZRE TR AR KA %8 10 (Xiao er al.,2005;
ER A, 2009)  FE 5 JE S AN oh A G s LA
X BT ASHZIZE s U-Pb 4R IR BEAT T4 2 5811 (&
S 2007 ;28 B RNBZSF W . 2013 581 .2014) LB K
Ly Ll 5 e AR IS E AR TR T 290~350 Ma, 360~
460 Ma; i K Ll Ll 25 s AR i R ZE T F 290~
370 Ma.370~490 Ma; V4 & 18 LU 45 o A 0% %L
£ F380~530 Maj; Bi] /K 4 35 Ll 45 2 A i £ 2L
T 400 ~510 Ma. B i b id 5% 2] %) 383 ~479 Ma
AERA I , 1T BE 5 Gk B0 o it 1 3 B B 22 AN e
Ll Bl A oK.
4.2 WiEER

FE AN 38 BOR A b VG b e 4 3R — A o R IR
RREAT T REMIFS, ZE RS (1999 N B
X R R — AR R B A IR Bk H A
PR 5 0 K 0AE S (2004) TA T Rl B B AE TS R B R —
e 4 7 1 AE X RS 1) T [ 3 L ol R R o e 4 U5
X ; Carroll et al.(1995,2001) 1A R %3 b v Jb 2% 35 28
RV RYIE £ B R 4 5 LA f ok R YR

g gE N T B s Han er al.(2015)3A 4 73 3 76 Ik 2%
AT F KR T 2 N R A AR M I ok 2R A
(2015 INH AL AR R — AR R WIERE T
ZE AL 5 IR Ah 3B A R OB R 43 1L R P R
T 1L 0 P JE DI R T 7l b 2% P S 2 W 0ROk
b A I FE R . R 22 B 5 A O O B LR A kb VS
GV — A R FR DY IR R 7T 4 H P R 0
422004 Liu ef al.,2012b; Han et al.,2015; 2= i1
45, 2015) M AWF 5 M BE 3 — 25 I ASUA K H 48
Hi N PR R K BT R 4 1 1L L7 RS i L
A FEE P10 R (2= 5855, 2015).

Xof LA F T 3 32 I 30 R R L 2 v R P
FROR L3 LT R R L 3 Ll S AT R B B 5T XA )
PRIX, FEARSEA - (DR K L5 AT AE T g e 2 1 —
i R G (Carroll er al.,1995; /& 2 4%, 2006, 2009 ;
Charvet et al.,2007,2011; Wang et al.,2011) , i 43
ST BUGERE E— 2 UE SC I 20T BB A T Ak A
FEWI (Wang et al.,2011) T SCHT I 5 9 B4k B
e 7t — LA R AR ZE T AE AR IS B AR |4z sl
T A, R R R L T B A A, B
ZxBHFRE A L2 B8 5 (2) BF i BC3-9 Hb 5 4F i 24
k1340 Maml{ B /N, 55 AR AT 0 fe /N B B A AR I AH 25
40 Mal) It AT IE R 3R 25385 () BASFE A i
SEEIWT A A 383 ~479 Ma 4F % I , I {H T 460 Ma. 1M
[EPNIIERIE NGB i R P ok o i T
290~490 Ma, 45 K #8453 /N T 460 Ma, HIEAE T420 Ma
A 5 ORE AR U 25 00 W . Ak R B, 383~
479 MatF- I 1 8 45 A AR AT ek | LAY K i s
Al REME 7R B I W 2SR A AE DR BHAE T R i 1l
A BT DX B AL A S ) o

AEAR AT LA BEHEBR K B R 4 F1vS B © i
Il T AR 1T BB L R ) 2 A 9 M 2 R R AT K
383~479 Ma WIRE B 45 £, 3 I A 58 B Bifi He 45 4
VTR R, MIX 5 C &R 1 400 ~
500 MaZe 47 B[ JR 4 F1 VS B & 55 9K — 728 Jot b 4 ] LA
X5 HE (& 10D s B AT AT BEAE W ) 225 tH: 22 i Ak o AR 7 %
HORRE B (2%, 2015)  UBEB R —RARSAH
K ) 400~500 Mal¥ B JE &5 41 (Liu et al.,2012b;
Han et al.,2015) , ZJ5 BRI )iz EWF5RIX.

A B 10 TR A A5 EE LR Z Hh I I
B A %1 800 Ma.,1 800 Ma.2 500 Ma [ 4F i ,
VLI IRk BT 4 b P AR Y AT RE M A KL B S 2 4y
FVEE ) 4 R A A 35 33 23 1 P oty B A Sl R
DX R BE PR AT BB AR, [ PN AR 3 0 LR b R



430

HERBLY:  http://www.earth-science.net

542 &

(45 i 8 R R 45 oA AR A HEAT T A2 1Y HIE
[@ v 2 B 9% (Long et al.,2010,2011; Lei et al.,
2012;Ge et al.,2012a,2012b,2013) , NIl 7 W] LLF
AR B B A1 e (o) A 23 HH S 1 L
ARILTELE A 1Y e () M FL AR, AR B8 BHATF 5% X 4
TR TRl AN Y B R

AR B2, BRI 10 SE it 3 59 B /K 42 F 74
By ar E R 45 i A U-Pb F I 50 HIF R
BREZ XA KE 800 Ma,1 800 Ma,2 500 Ma Ky
AR 0, HUJR PR T H AT R A 5E B G Tl AR AR T
B QN7 L b v 2 8 BLOR b e i 41 R 4y, LA
— B BT FE R T AL B (Mattern er al.,2000). 5B/R
LMV R G LA A LK 800 Ma, 1 800 Ma,
2 500 Mafff Ji 45 £1 7] fil 76 W e 7t =22 iy gk 3 AR K
Lil/ N5 o

G, B LIRS — ARG Y
T8 5 B Sy B LR 2 b P B R L [ B S T B AT R
F BT 2R 4 3 LAty L PG B 3k LAy P [l L
43 EBERLEEZHUERH

e T 2R AR HE K 7 i b Al i R 1k T2 A wl g

K Bili 11 2% 16 3 KBl i 2% 2 % (Carroll et al.,1995,
2001 ;Charvet et al.,2007; Lin et al.,2008,2013;
Ge et al.,2012) , i I5 T X 2500 op A 1 DR Y
255 B A A s vE B AR 3 RO 1) R A
P EARE . (D EARE AL G R E N —FRI 5
I I A (2 H LA, 20015 2R 358 5§, 20085 Ge
et al.,2012;Lin et al.,2013); (2) ® K L& 1L N
Z WAt 1Y ¥ IE 28 JE (Charvet ez al.,2007,2011;
Lin et al.,2008; Wang et al.,2011). [ 464 iy 3
B . (DRI — R SA N kK E B 5 AL
WA X BICAERE (OBBRERIET 2 R8N
H AR UL A (Carroll et al.,1995,2001) , # /0 F 45
an e L B L B A S Bl R T 3 T AR XL ) A
TR TR D S X6 A T e A R (1 25

HI AR 2 b b & 8 PR i o 2 A vh T L
W A AR VR T2 DL SR — W R A TAE
(% L4 ,2001;Charvet et al.,2007,2011 ; 4R35
&5,2008; Wang et al., 2011; Ge et al., 20125 Lin
et al.,2013) , IMi % 4 38 Ak T Ay 0% 09 0B b ot 10
SEOTHT A 22 WL, sl A9 Je O R 1 2 i %% (Carroll

(2 ' BC3-91  a=122
| | | A ; ,

! ! ! ! BC1-13 n=122
| ; | e - : ,

(e) ! ! ! ! BEAR p=214
| | ; | - | |

! ! ! ! PRt =72
- S R | |

! ! ! ! BIokE n=186
| | | ; - ; ,

! ! ! ! ! MR =152
J: | | | A |

(@) ! ! ! R n=199
“ 2 l 1 1 1 1

0.2 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

U-PbéE #3(Ga)
B 10 FE &5 A IR DR i B S AT e X E

Fig.10 Comparison of the ages between the samples and possible source areas

a~e 5| B AT A SCHK (Dong et al.,2014 ;55 % , 2014 ;45 55 ,2015) 5 ¢ Ml £ A SCRE &b
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et al.,1995,2001; 2% FI & 5§, 2003) , L0 5% 5 ¥ i
T RSO i B D A R 2H A B L
A1 AF SR T AE A B X% 10 R AT

T T 20 43 43 BT 7, B i L AR B 78 A i B ) U5
X, R4 I A BUCEGE AT SR E ARG IT AL L B %
FF ST 5 X4 0 VR = T Ay S T v R E ) T L%
A 00 A 38 0 B, AL AR S BT A S
LS A+ B A +TiO, 5740 £ R & h S foe
AR ET Y, vl B IR X B A A IR 2 DL TR +
IR AR i 5 ol R 5 R 8 410y W 4 B B s 1
AN SR By AR A 15 XA T e

EFRNESFEBEARNG AT LT — K55
A R LA op AT Gy A AR IR, E AR D TR
BP0 (i 5,200 JEE TEIER BRI —@H
F AR T R B EE L 2008) IR B (Ge et al.
2012a;Lin et al.,2013) ,U-Pb 4E#% F A T 387~
422 Ma, s K LA 280 1) e O o L 3 BLOR 2 b b 2%
15 B fli % 1) 2R AR AS SCHE TS 5 A 45 R R &
A KA 383~479 Ma 4153 AH 5 Wi Rt 2 & I
B AL Wi IX Je 4 & R JE B A R AR 3 22 5 (Liu
et al.,2012b) s H Hee, () FFAF A B A [7] T 2 b
GEE NI ey (O (B 7) 4 U0 W 1 T 4 0t B A i sk 3
EROE JEEREE GEEYSH

P UK G VG A6 2 2 A (3R W45, 2015) LA
Hiu DX B U 7k 1 — A e DU BR A Il SR BTk
e 9K A Py R . HoE 4o 1k Z b b 28 05 3 WA
S IR 55 IR ok D% A e oty A AR I I 2 459 45 B 9 st
7 735 1 A1 2% VU AT BB AS A7 1 K L 5 04 1) B AR
LTS T b AL AT R B B A s
(2015) A N 5 B 40 b Jb 2% i) J6 f0 A% =X 0T 58 HL A
25 25 Sk ARHR R i Bl R B i 2 L VRS Ol B Bl KR
S SR i P A 2R T B i — 2D 1 T A SR T 4
16 7 SR

5 4Eip

(OHERERm FJeaEs — T axRgEwEE A U-
Pb & 4F F 2 it 4 1 4F 1% . 383 ~ 479 Ma, 710 ~
932 Ma,1 752~1 936 Ma.2 419~2 597 Ma. £ & JZ
BT 4 WK TS R, 383 ~479 Ma AR B 5
FL AR AR B b e R i 2% i B 4 A i B A Ok,
SN B2 A P LTS S )5 710~ 932 Ma
AR L% T Rodinia #8 K FIC R — 24 076 3%
HORZ b E B I AIENIE ;1 752~1 936 Ma 2 4F % i

BB BLOK A% A T Columbia 8 A Bl 10 58 5 72,
B BLK T B M o 3G A RE K R R 2 419 ~
2597 Matl A A0 3R T 7638 B R ML AR 25 Ga 247
JIT A ) b e g A S

(OEERm LRAESE — T ARSEWIEFEE N
5 PR 4 Hb N 1 R R () B 3 R BB AT Ok B BT R 4
i LA P R LA ) P BE TR O RR i s e K L
PRI IA A A RO SRR A Bon ok A
2 b AR 3 1L R IR P R A

O WFJEH 7 T W) ARS8 A% TAE RN
il N U | o2 1 e 20 N 2 e A L R /R L S N
[EPSR S ESIPN GBI S

B BRI E & FRAN AL EREE
LY CLEA®RSHRE T BAFRERTL bk
R AL R TR LITH 8. 25 U-
Pb.Hf Rz Z a2 4 2 F BA F R 5w
AT LA-ICP-MC 5 3 % 4 5 #7 % JF 69 % 84,
A2 b — FF R o R
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