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Abstract The Visean to Bashkirian profile is well exposed in the Wushi area, the northwestern margin of the Tarim Basin,
Northwest China. Numerous sandstone samples were chosen to carry out U-Pb and Lu-Hf isotope test by LA-ICP-MS method. Based on
detailed analysis of geochronology, heavy minerals, sandstone skeleton component, this research further explores sedimentary evolution
and its geodynamic mechanism about the Tarim Basin and the periphery orogen in Carboniferous. Sandstone skeleton component
analysis shows that sandstone grains are dominated by quartz, and volcanic-metavolcanic is lithic fragments. lts main provenance is the
recycled orogen, and has the trend to migrate to the inner craton from the bottom to top. The main proportions of heavy mineral
assemblages are stable heavy minerals, such as zircon, tourmaline, TiO, minerals. Heavy mineral analysis reflects the distant source
and relatively stable tectonic setting are possible. The geochronological results show that the four samples have approximately similar U-
Pb age patterns and Hf isotopic compositions, mainly reflecting multiphase tectono-thermal events with age groups of 392 ~496Ma, 708
~868Ma, 893 ~ 1044, with g,(¢) ranged from —15 to 13. In addition, there are also a small amount of 1713 ~1917Ma, 2376 ~
2606Ma age. The geochronological information and provenance system are very similar to Silurian to Devonian strata underlying the
unconformity. Comparing with the main potential source areas, the main provenance is the northern Tarim palaeohigh. The redeposition
of pre-Carboniferous strata in Tarim Basin, associated with the erosion source in the Kunlun-Altun orogen, may also have some
contribution, and became the mainly provenance of detrital zircon of 893 ~1044Ma before Early Visean; while the two facts, detrital
composition maturity increased and the abundance of 893 ~1044Ma decreased rapidly, suggested that the material from the latter source
diminished, and the mature material from the palaeohigh raised after Late Visean. In other words, although the radiolarian information
shows that the South Tianshan Ocean had closed after Early Visean, the provenance system didn’ t change greatly until Bashkirian, and
the information about collision, orogenic events and their effects of the South Tianshan and the Tarim hadn’t been recorded.
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Fig.3 Lithologic and sedimentary structure photographs of the Wushi profile
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Fig.4 Microscopic feature of Wushi Carboniferous profile
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Table 1 Sandstone - skeleton component analysis of Wushi Table 2 Heavy mineral statistics of Wushi profile ( volume

Carboniferous profile (points)
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G6 338 276 21 297 16 3 19 15 7 22 43 8 e 0 0 0 0 2.1 0 0.3 0 0

KL-3 313 264 8 272 16 5 21 13 7 20 28 12
KL-5 340 260 17 277 20 8 28 26 9 35 52 19
KI9 324 274 11 285 12 8 20 Il 8 19 30 16 WA T e E R AR FET Y, T YY) B
KL-11 357 269 31 300 20 5 25 23 9 32 63 21 P N SO B 22 pE L L ok v M R
KL-12 331 261 18 279 8§ 10 18 22 12 34 52 23 MEgi3E; (5) R RIREICPSE i, B2l By

G7 326 273 1 274 17 9 26 21 5 26 27 9 (K B A E e B oA R EUE bl o S5 R IRV E 43 LA
7:0m Qp.Q.P K .F.Ls Lv.L.Lt {301 VLI 5 FTER2ME 2, BT EESMHET YRR EAR KK




FAES. BERASRELE LH R B L IRBRE BG4 G SE K 30 T A R vk 6 M i iR A 2685

®3 LSt EERERESESG U-Pb FRUELSER

Table 3 U-Pb isotopic compositions of detrital zircons from Wushi Carboniferous sandstone

I3 ML A R (Ma) -
P 207py 207py, 206 p, Th/U  27pp 207 py, 206 py, T
’ W6 pp, o T o Y lo 206 py, lo Yy lo T lo (%)

G4-001 0.07116 0.00105 1.57509 0.02118 0.16056 0.00187 0.27 962 12 960 8 960 10 100
G4-002 0.11936 0.00215 5.80469 0.09713 0.35276 0.00544 1.22 1947 13 1947 14 1948 26 100
G4-003 0.06615 0.00172 1.22548 0.02906 0.13438 0.00212 1.12 811 25 812 13 813 12 100
G4-004 0.11033 0.00283 4.91282 0.11654 0.32302 0.00632 0. 84 1805 20 1804 20 1804 31 100
G4-005 0.05617 0.00226 0.56707 0.02098 0.07323 0.00146 0. 56 459 48 456 14 456 9 100
G5-001 0.06873 0.00284 1.40994 0.05355 0.14878 0.00338 0.73 891 43 893 23 894 19 100
G5-002 0.06945 0.00232 1.45013 0.04436 0.15145 0.00290 0.58 912 33 910 18 909 16 100
G5-003 0.15625 0.00234 9.79081 0.13953 0.45450 0.00655 0.85 2415 11 2415 13 2415 29 100
G5-004 0.06825 0.00888 1.19783 0.14444 0.12730 0.00793 1.49 876 149 800 67 772 45 104
G5-005 0.10580 0.00151 4.48677 0.05890 0.30759 0.00377 0.45 1728 11 1729 11 1729 19 100
G6-001 0.16656 0.00112 11.1413 0.06587 0.48516 0.00424 0.76 2523 7 2535 6 2550 18 99
G6-002 0.07045 0.00091 1.53085 0.01778 0.15760 0.00158 0.50 941 11 943 7 943 9 100
G6-003 0.09122 0.00087 3.16684 0.02693 0.25180 0.00235 0.24 1451 8 1449 7 1448 12 100
G6-004 0.07458 0.00077 1.83009 0.01690 0.17798 0.00165 0.53 1057 9 1056 6 1056 9 100
G6-005 0.05542 0.00146 0.51161 0.01233 0.06696 0. 00094 0.50 429 30 420 8 418 6 101
G7-001 0.05654 0.00260 0.59554 0.02519 0.07641 0.00171 0. 63 474 55 474 16 475 10 100
G7-002 0.07684 0.00661 1.97769 0.15704 0.18672 0.00844 2.94 1117 89 1108 54 1104 46 101
G7-003 0.05669 0.00195 0.59275 0.01885 0.07586 0.00134 0.77 479 40 473 12 471 8 100
G7-005 0.09913 0.00296 3.86440 0.10654 0.28281 0.00581 0.58 1608 24 1606 22 1605 29 100
G7-006 0.06315 0.00226 1.02138 0.03408 0.11734 0.00214 0.39 713 41 715 17 715 12 100
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" Lu/"THE =0. 0384 , B B BRI AR I 1, AR KB F e
A from = —0.72) T, HEANASEI A0 AL 1k
MSEGER S WL (RATT, 2007) FHZZE SR

WA 4 U-Pb Fl Lu-HE 5347 9 AQ R PEEHE L3R 3 ik
4, TENEE R AT M VEE R 4 R U-Ph 18 FELRIAR i
HEEUNE 6,24, (0) WNE 7, %5 A Th/U Q& 8, S CL 4n
&9,
4.2 JREER
4 AFERL L 531 AR R 3RS 484 ANERUFE IR (K
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Lu-Hf isotopic compositions of detrital zircons from Wushi Carboniferous sandstone

: 176 176 176 176 c
Wi (541;/[%]1’7; 177;;}; 20 177];11; 20 1773? 20 ]77H:-(lf]:) enr(0) ew(t) 20 (t;/};) Jwm

G4-001 960  0.035315 0.000600 0.001114 0.000027 0.281974 0.000036 0.281954 -28.2 -7.7 1.3 2320 -0.97
G4-004 1805 0.014284 0.000130 0.000496 0.000005 0.281269 0.000047 0.281252 -53.2 -13.6 1.7 3343 -0.99
G4-005 456  0.051301 0.000420 0.001648 0.000019 0.282112 0.000037 0.282097 -23.4 -13.8 1.3 2310 -0.95
G4-007 652 0.019839 0.000162 0.000655 0.000006 0.282122 0.000029 0.282114 -23.0 -8.9 1.0 2154 -0.98
G4-008 806  0.032277 0.000262 0.001093 0.000009 0.282133 0.000042 0.282117 -22.6 -5.4 1.5 2053 -0.97
G5-001 894  0.025055 0.000102 0.000866 0.000005 0.282491 0.000029 0.282477 -9.9 9.3 1.0 1184 -0.97
G5-002 909  0.016505 0.000097 0.000584 0.000002 0.282452 0.000035 0.282442 -11.3 8.4 1.2 1254 -0.98
G5-003 2415 0.011886 0.000033 0.000406 0.000002 0.281251 0.000028 0.281232 -53.8 -0.3 1.0 2977 -0.99
G5-004 772 0.021946 0.000058 0.000765 0.000001 0.281875 0.000029 0.281864 -31.7 -15.1 1.0 2635 -0.98
G5-005 1728  0.022178 0.000234 0.000743 0.000006 0.281588 0.000026 0.281563 -41.9 -4.3 0.9 2698 -0.98
G6-001 2523  0.013129 0.000479 0.000358 0.000013 0.281212 0.000020 0.281194 -55.2 0.8 0.7 2987 -0.99
G6-002 943 0.016085 0.000232 0.000396 0.000006 0.281982 0.000018 0.281975 -27.9 -7.3 0.6 2283 -0.99
G6-003 1451  0.067102 0.000143 0.001746 0.000010 0.282153 0.000024 0.282105 -21.9 8.7 0.8 1659 -0.95
G6-004 1057  0.100526 0.000583 0.002477 0.000012 0.282262 0.000029 0.282213 -18.0 3.6 1.0 1675 -0.93
G6-005 418  0.064965 0.000857 0.002021 0.000043 0.282686 0.000034 0.282670 -3.1 5.6 1.2 1054 -0.94
G7-001 475  0.031859 0.000589 0.000959 0.000016 0.282310 0.000025 0.282302 -16.3 -6.2 0.9 1845 -0.97
G7-002 1117  0.098282 0.000245 0.002243 0.000013 0.282155 0.000026 0.282107 -21.8 1.2 0.9 1875 -0.93
G7-003 471  0.072011 0.000766 0.001969 0.000020 0.282516 0.000031 0.282498 -9.1 0.7 1.1 1407 -0.94
G7-005 1608  0.032426 0.000250 0.000859 0.000003 0.281928 0.000027 0.281902 -29.8 5.0 1.0 2013 -0.97
G7-006 715 0.039216 0.000169 0.001207 0.000003 0.282655 0.000025 0.282639 -4.1 11.1 0.9 933 -0.96

6) o U-Pb 45 B4E W4 = 245 vf 43 4 7 392 ~ 496Ma 708 ~
868Ma 893 ~ 1044Ma 1713 ~ 1917Ma F1 2376 ~ 2606Ma ( [&]
6), EEM 2R G4 1 G5 HE L 893 ~ 1044Ma B K B i,
TR HAERA 708 ~ 868Ma 893 ~ 1044 Ma 41 4F I T 75 L 151
B, HUGE 392 ~496Ma,

g4 CL ERE (& 9) \Th/U B (1] 8) ,392 ~496Ma
AR B B R 454, Th/ U LUfE R 0.28 ~1.44 2
(], S W A R TR A R AR . TR &R 43 708 ~ 868Ma
FEAORL CL EIRHIE 5 392 ~ 496Ma £5A AHAL, Th/U LL{E Ky
0.28 ~ 1. 44 53524 0. 73 , I BL R FR /-l i A . 17 893 ~
1044 Ma 547 Uk CL ] S 34 5T i I A 5 5, Th'U LG E
BAK0.05 ~ 1.2, AT RE K HR 4 B B R, i 1713 ~ 1917Ma
F12376 ~2606Ma 45 f1 CL 34 0 7R 39 BT % ik W2 A2 4R
AR, AR 7 R

Z:H CL &, Lu-HE U s 3845 i3 58 42 5 U-Pb T3S
o 484 MHRUFIREEE T, A5 3 437 AF 240 H [/ 47
EAPTEER (B 7). 392 ~496Ma 45 ' HE/'" HE {H /> F
0.281985 ~0.282912 Z[i], &y (¢) /T - 18.6 ~ 13.8 Z ],
ton " AT 522 ~2593Ma 2 [i], 708 ~ 868Ma 45 47" Hi/'" Hf
{BA-TF 0. 281436 ~0. 282688 Z[i], e (1) N F —29.4 ~ 14. 4
ZI], by A T 822 ~ 3582Ma Z JH], 893 ~ 1044Ma 45 £
T HE/TTHE {5 4 F 0. 281207 ~ 0.282491 Z[H], &, (1) 4+ F
—35.5~11.7 ZJa], 1y /T 1135 ~4005Ma Z ], 1713 ~
1917Ma #5477 HE/'7 HE {4 F 0. 281125 ~ 0. 281947 = [i],
e (OANT —18.2 ~7.5 Z ], tpy ¢ A F 1960 ~3652Ma

6], 2376 ~ 2606Ma £ 77" H{/" Hf {5 4/~ F 0.280846 ~
0.281398 ZJa], e () T —12.3 ~6.9 ZJA] 1., 4 T 2621
~3848Ma Z ], TE 5 B AMEH, KETEA 4 (1) /DT
0, AT RE S WSk VR il B M 72 T M . JU 2 708 ~ 868Ma,
1713 ~1917Ma,86% L) | &, (1) JEBGUHE

5 Wie

51 BEVERGEAFERBHERGEREH

A SCHRAR I B 35 A0 2 R Rl 2R A BT A
TR TT A AL R R, DU B — 4 BT 2 I X A
TEFPIR X B S

PR RE G A AE 2376 ~2606Ma (4 4F 5 1, 48312 10]
M R IR DA T Z B0 A o H 5 A BROCR 1 2E = 1
WAl —3, H. ey (0) PARZ B (8 7)), BIRE7s 2 00 5
A AERS BUR T IZ A e . TERE BUR 43 R 4 & 24K
TRE S AT A AR , 2 ) FR A S A b IX (R 55 3¢
F=E NI, 2006; Long et al. , 2010; Shu et al. , 2011; Zhang
et al. , 2012)

T 1713 ~1917Ma 4= {3 04 % 5 Columbia #8 i 11 5 AH
Ko B EHAAEE RARBHNGE T Zid S, 2R
AR EZER S A FUE I F O (RAE RS, 2012) , AT F2
B A PR S B RS RN VP 1 ke B 3 ( £, 2011 Zhang et
al. , 2012) . il Columbia 8 ACfi f ARAR A5 AR 14 48 /7S i
T TAE (551, 2007 BE3EHESS . 2007, 2009, 2010; Li and
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Fig.6 Concordia plots, Histograms and relative probability plots of detrital zircon U-Pb ages
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Fig.9 Typical CL images of detrital zircons (the circle diameter is 32 microns)
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Fig. 10 The U-Pb isotopic age histogram of the Paleozoic crystalline rocks in the orogenic belts adjacent to Tarim basin

ASCAERT N TAREERE EGEit T A R4 Z B 4% 1A 2
S 3 U-Pb AR R (181 10) , P8 B T LA 245 il o A 1 T 22
T 380 ~ 530Ma, W {E T 450 Ma; B /R 4365 11145 45 S 4 4F
I AR T 430 ~ 520Ma, W {H F 500Ma; 35 K 113 1L 45
AR T A TP T 360 ~ 460Ma, W& F 403Ma 424 Ma;
Rl LU 5 5 5 AR i 2 AR T 350 ~ 490Ma, I {H R
i

5.2 WiEER

FHREJE 8547 U-Pb AR 08 15 T A ) U8 DX HEA T 08 L o T 41
WP, B 48 e — Fi L BB B J7 1% (Amelin et al. , 1999
Berry et al. , 2001 ; ZSATAH545, 2004; Z=E%5E, 2009; Li and
Peng, 2010), G4-G7 # f 30 5% 2 B & 1Y) ~ 840Ma,
~1800Ma , ~2500Ma 1 I, ixX 5 ¥4 7R B L 35 vt X A 7
RER ARY R G200 08 8 A R AE AL (2 5F R,
2007 ; BRYGHESE, 2007, 2009, 2010; Li and Peng, 2010; Shu
et al. , 2011; Liu et al. , 2012; X5 E%E, 2012), WATA L
RIVERARGIEE K ST U-Pb AF R Bos (K 11),
B B R R o B Y Sk =B A AR I 0 T3 I U X TT RS
SN RERE R, 76 A i R UUER BT, BT IX Al A A 2 4>

R, AN A PR (Liu et al. , 2012) BEACREE DA 51
Pl T s ) TR 3R K A i R 7 ( Carroll et al.
1995, 2001)

Ge et al. (2012b) A K3 BRSO Tt AU 7E D0 1
H A, 900 ~ 1050Ma, 790 ~ 830Ma, 760 ~ 730Ma . 670 ~
620Ma, # i A S 8] TR =0, B — IR AR B A I
SR IZWWEIR 5. TR X RS R B R BB A 56 8 T
Rodinia KRR RS 0F Sz ARz g i B [ ALK
Y RAHE K, ~ 840Ma ., ~ 1800Ma., ~2500Ma ) Hf [F] {3 2
FHES Ge et al. (2013) BZ5MRE RS HEE b HE R0 R
FAEW KRB B {5 B3R, 85 HUR Yol Bk mT g >
— D EERYIRIX

B RRZE N ZF AR R RS s (B 1) .
HELAIFIYY B R 4 1LY 5 05 DXOR RS 9 ) 14 5 B 2 st 5
VRIF TR DRI TET B A ok X, FLBT 7R 42 36 1Ll U-Ph 4R %
GrAifin e (18 10) 45 St AR I 2 T 430Ma, [ Hs Fif 7R 46 3l
DT AEARE SRR Ry o — W IR DX AT RE AR /N o I T
HUBEORE s A T e R L AROOR A T (XA
1994; &F R4, 2007) , ol fE < BHLRG K A K L4 Bt s
BIACEBYEIE S, 2009, 20105 Liu e al. , 2012; XI5 B2 %,
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2012) BoR s, AR B R IR AL R M2 45 A U-Ph 4R AR A
WE R ~450Ma RYAE IR IE (18 11) , BRIk B 43 N 32 4 il
YR 7 -7 B8 AR M 2 W] e Dy B 5T IX AR I ~ 450Ma 1% #5 i 5
Fio Carroll et al. (1995) IAHEXT HE £ Bt A A A 5 2 ok
AR AR A il A A2 B ik X Tk S i A Y
ZORVR, T — 07 18 B A R R WL I A A, v REBHIR SR A
RN PIHE L | 55— J5 TR ity A AR I 43 A I L R 1l
T, PRHHEDN ] BRIE A K B R s Al i Ik 25

4 SRR B B AR PR B Y AR A2, 893 ~ 1044 Ma i
1 G4 F1 G5 #ESh rp yE5 W], T AE GO 1 G7 v I 4 2 ik
/N BT (Liu et al. , 2012; X5 Z 5%, 2012; Shu et al. ,
2011 FREW, 2014) EFFFEIE R R & SO B A% A P55 4b X
AR -V AR 2 0 B A B R AR AR R T AE B
h EICAREE . ZWI G R BRI AR B (A
11) W5 X B S (9 B 5 55 0 i e A DA A 2 7 o i AR

Relative probability distribution of U-Pb ages of the studied four sandstone samples and crystalline rocks in the Tarim Block

I ) (Zha et al. , 2011) o TAE RS TE A IR 458
L WA A R P2 0 s S R (8, 20115 SRR 4%,
2011 ; sRALAREE, 2007 ; HadE4s, 1999) , /& Rodinia #4 KRl
BRI EAHUEG o WA X5 R B3 Ly B R i 1 B
A ae , LA T AR A TR DCORIBE RS IX., 3 P 1Ll B
IS X SRAE IR A FT REER /), DN I HED 893 ~ 1044 Ma fit
JEBAT EEOR A T R A B 7R g5 Ll p) ik 4 5 X
AR AT A 2L U2 ) P B . 4R SE B e 2 )i
TR B AR R R 893 ~ 1044 Ma 47 A I8 it A1 2 B 19
BU T SRR — B, R RE SR 1 IR AR SR 1) AR Y
PSR sE i N AR IR
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SF 0 R A SRR 2T, BN R L AR AR P A
GEFENAR T 2 AR B INIR (R R 5F, 2006, 2009;
Charvet et al. , 2007 ; Lin et al. , 2009; Wang et al. , 2011; Ge
et al. , 2012a; FBASFIX]/NL, 1993)

SRR O TR K LLIVE VA P G B 1) 98 8L R RS A x)
NGB, 19935 K ARAE, 1995; & R4, 1997; Li et al.
2001, 2005; EARHTrEE, 2002; E{R%, 2006, 2009 ; Charvet
et al. , 2007 ; Zhang et al. , 2007) ,{H#CRHZ HIEE R TE
RINFERAE TR AR, 53 A4 8 (2013) R4
e TR RINNE K RAIRZ O BRI FEm U8
Aerp T rp YR A I 2 R B AR S I B G A R BT
FERIYETE 2 5 WO AT R AE (2006) TR K L
-8 g e By P A AR 5 W 1) 2 S AR i 345Ma I
BT IRAF I 313 ~ 302Ma, F3 7 4 AT 45 0 21 55 11 25 RS
i) ; Wang et al. (2010) 7wy FE-# i FE 28 B 3R 79 W6 o (4%
FrEYTIR AR 331 ~ 316Ma, A A filf 48 4 1 4 A= 18 6 4 20 e
W) 28 1 i 20 Fi 5 4] 5 Charvet et al. (2007 ) Y 3 A2 TE 1 JEE
PN EE R ILVER & T Y - e e 0

TG T 18 LA b 5 F) A 3 Ji 1, A AR L oty A - ot 2
AT B 2 4 765 A 167 il 52 EAH JZ 7 41 45, Carroll et
al. (1995) iz s 138 BRAL 2 2 1 3 KBt % . 1ir AR
b E EEITR DA B FRE A B8 R TG JLFRAT B 12
R X A B 2 TR A AL W IR X Dy A KR (ZEE R,
19995 & # R4, 2002; FBIES, 2004) , 24 (20100)
TERTEE N T 35 G FERAR 20 L TS - BRI (7) 58
ZEIRYEAR A AN AT T ERITR ML, Hop 3 R4 5ok
B AR IR AR 2H 3 R4 ok B RS VAR FE RS S 4, S
PERESL R B U 3 v 25 R YR A . DI EE 2R WoR (& 12),
JUF Fr A i A i AR S Rt 2% o Rl , 324y 13 R
LG R B AR I A T T AR I B 2 (£ X
4, 2001) R vE IR (TR FEFINGESR , 20105 BYE5E 4,
2013 ; PEIESF, 2013) BRI IL- H 2F sk RL 58 (CREH
&5 2008) JFERENFIE(Ge et al. , 2012a; Lin et al. , 2013),
TR BRIl 5% G 30 oty A= S 38 350 25 B 45 5 v AR DG B B2 9
X B e L A A ) T3 G A A 2l DT B B
A PG A W B R R SRR

ASCHR T B AT AT D B4 S A0 AR S R R B
AR A PG AL SR 2 T SR HA e sl i i % A i TR
Ty 4R SR, B R L SR T A L (B 55, 19945
AT RAAE, 2007) , TR K LR AR SRAEAE , TAE i G4
G5 B B A i/ MEIR 404 = TMa, WA BT R Bk B PR
I EIE BRI G B I B A1, A BB A+ i +
TiO, H 9120 3, WHIRIX IGTRUE + IR B R AE , 49 3
TEBNTS , B8 4 3 FRAE s R DX LA P 1l 3 LDl o o i
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2606Ma 4 . 2T B T T I PR
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