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Abstract The subduction process of South Tianshan Ocean is a significance aspect of Central-Asian Orogenic Belt research and
there still exists a controversy concerning the way of subduction. A series of nearly east-west distribution of intermediate-acid intrusive
rocks are exposed in southern margin of the South Tianshan and selected as the object of this research. Ouxidaban quartz diorite,
located in the region, i. e. the north of Kuqga foreland basin, is studied in detail in this paper. Geochemical characteristics suggest that
Ouxidaban quartz diorite has Si0, (54.23% ~56.27% ), Al,0,(15.15% ~16.03% ), CaO (6.44% ~7.56% ), K,0 (1.51% ~
2.08% ) and Na,O (2.30% ~2.62% ) with A/NCK (0.77 ~0.91), high Al and low Ti with obvious depletion of Nb and Ta.
Besides, the Ouxidaban pluton is enriched in large ion lithophile elements (K, Rb, Ba and Pb) and depleted in high field strength
elements (Nb, Ta, Zr, Hf, Ti and P), with relatively more light rare earth elements than heavy rare earth elements with the chondrite-
normalized rare earth element patterns of slightly right-dipping V-type. These features indicated that Ouxidaban quartz diorite is typical
calcium-alkali magmatic rocks which was formed in a subduction stage with a zircon LA -ICP-MS micro area **Pb/** U weighted
average age of 418.4 +2.2Ma. It’ s widely acknowledged that the north Tarim craton and the south Central-Yili block all have lots of
rocks produced by subduction. The ages of the rocks distributed in the southern part of Central-Yili block, ranges from Precambrian to
Late Carboniferous and this region does not have an obvious silent time of magma activity. However, the rocks distributed in north
Tarim craton whose ages concentrate on 426 ~418Ma, except for a granite of 386Ma which is located in east of Ouxidaban pluton and
produced by subduction as well. At the same time, there are not a broader magma arc and a peaceful magma activity time in the north
Tarim craton. Although a complex tectonic deformation existed there, it wasn’ t caused by the southward subduction of South Tianshan
Ocean. In conclusion, this paper proposes that northern Tarim plate has been transformed from the passive continental margin to active
continental margin in Silurian at latest and then it returned to the passive continental margin in Devonian. The evolution of the South
Tianshan Ocean during Early Paleozoic was dominated by bidirectional subduction but the southward subduction was short, intermittent
or pulse type subduction process until the end of middle Devonian, and the north subduction was a long-term and multi-stage process
until the beginning of collision between Central-Yili block and Tarim plate. It should also be noted that the southward subduction
process of South Tianshan Ocean was mostly like a normal high-angle subduction.

Key words Ouxidaban quartz diorite; Bidirectional Subduction; South Tianshan Ocean; Northern Tarim craton
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Fig.2  Microscopic photos of Ouxidaban quartz diorite
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Table 1

of Ouxidaban quartz diorite

) Kok AR AR P AR R A2 AR

Major (wt% ) and trace ( x 107°) elements analyses

(=TI K1105-1  K11052  KI1105-3  K11054 KI1105-5
Si0, 55.68 56.27 54.23 55.69  55.01
TiO, 1.07 0.92 0.98 1.08 0.99

Al, 04 15.27 16. 03 15. 49 15.15 15.19

Fe, 05 9.63 8.29 9.33 9.62 9.44
CaO 6. 65 6.44 7.56 6.59 7.14
MgO 5.10 4.38 4.81 5.11 4.97
K,0 1.53 1.51 2.08 1.61 1.73
Na, O 2.30 2.62 2.55 2.32 2.43
MnO 0.14 0.12 0. 14 0. 14 0. 14
P, 05 0.20 0.18 0.20 0.20 0.21
LOI 1.94 2.76 2.13 1.98 2.28
Total 99.51 99. 52 99. 51 99.50  99.54

Se 37.75 33.5 34.69 36.6 33.89
Ti 6453 6029 5705 6642 6025
v 252.9 241.4 236.8 254.1 2349
Cr 69. 55 69. 35 71.76 69.65  68.49
Mn 1087 992.5 1073 1091 1116
Co 29.3 26.17 27.56 30.03  28.45
Ni 32.62 30. 15 30.98 34.6 31.76
Cu 55.72 59.1 51.47 63.02  37.78
Zn 85.46 74. 81 77.33 85.35 79.74
Ga 18.71 18.58 18.53 18.42  18.47
Ge 1.828 1.77 1.932 1.771 1.958
Rb 515 49.3 73.7 55.8 61.4
Sr 280 330 276 274 276

Zr 197 139 170 156 127

Nb 9.385 8.256 9. 097 9.808  9.473
Cs 2.032 1.488 0.941 1.733  0.939
Ba 325 352 432 339 357

La 28. 11 33. 64 20.75 35.51  21.88
Ce 63. 49 69.91 52.17 75.96  52.43
Pr 8.745 8. 807 7.593 9.603  7.651
Nd 36. 48 35.13 33.26 38.63 32.72
Sm 8.243 7.519 8. 084 8.325  7.826
Eu 1. 462 1. 345 1. 436 1.445 1.461
Gd 7.942 6. 844 7.736 7.896  7.849
Th 1.287 1.131 1.287 1.266  1.257
Dy 7. 896 6. 646 7.705 7.662  7.507
Ho 1.588 1. 356 1. 596 1.569  1.562
Er 4.329 3. 689 4.298 4.295 4.221
Tm 0. 641 0.558 0. 655 0. 63 0. 622
Yb 3.972 3.418 4.134 3.832  3.948
Lu 0. 601 0.517 0.599 0.581  0.589
Y 38.32 32.95 39.15 38.76  38.48
Hf 5.423 3.769 4.614 4.154 3.552
Ta 0.734 0.595 0. 664 0.706  0.701
Pb 9.887 10. 17 7.381 9.258 7.316
Th 9.578 11.72 4.937 13.62  5.613
U 1.376 1.078 1.502 1.249  1.270
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Fig.4 The primitive mantle-normalized multi-element plots
(normalization values after Sun and McDonough, 1989)
The data of Serikeyayilake from Zhu et al. (2008 )
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Table 2 LA-ICP-MS U-Pb data for zircons from Ouxidabanquartz diorite
R 3K HeAi [l {37 R 4F B i (Ma)
WS ThU  27p 207py, 206 py, 238 207py, 207 p, 206 py,
26 pp, o Yy lo ST lo T, lo W6 pp, T Ty lo T lo
K1105-1 0.63  0.05527 0.00019 0.51181 0.00677 0.06715 0.00077 1. 66 0.02 423 13 420 5 419 5
K1105-2 0.72  0.05549 0.00021 0.51123 0.00716 0.06684 0.00087 1.51 0.02 432 14 419 5 417 5
K1105-3 0.57 0.05566 0.00017 0.51451 0.00684 0.06705 0.00084 1. 81 0.02 439 13 421 5 418 5
K11054 0.89  0.05553 0.00021 0.51498 0.00876 0.06724 0.00102 1.37 0.01 433 17 422 6 420 6
K1105-5 0.74  0.05567 0.00021 0.51379 0.00656 0.06698 0.00082 1.45 0.01 439 13 421 4 418 5
K1105-6 0.69  0.05564 0.00024 0.51378 0.00683 0.06701 0.0008 1. 56 0.02 438 13 421 5 418 5
K1105-7 0.89 0.05554 0.00021 0.51434 0.00731 0.06714 0.00083 1.23 0.01 434 14 421 5 419 5
K1105-8 0.81 0.05518 0.00016 0.50903 0.00712 0.06689 0.00089 1.39 0.01 419 14 418 5 417 5
K1105-9 0.47 0.05519 0.00017 0.51074 0.0074 0.06708 0.00089 2.2 0.02 420 14 419 5 419 5
K1105-10  0.83  0.05521 0.00024 0.51043 0.00722 0.06705 0.00084 1.37 0.01 421 14 419 5 418 5
K1105-11  0.57  0.05529 0.00022 0.51226 0.00775 0.0672 0.00095 1. 89 0.02 424 15 420 5 419 6
K1105-12  0.79  0.05533 0.00022 0.51167 0.00695 0.06713 0.00091 1.36 0.01 426 14 420 5 419 o6
K1105-13  0.95 0.05626 0.00022 0.52121 0.00906 0.06706 0.00089 1.16 0.01 463 18 426 6 418 5
K1105-14  0.88 0.05504 0.00021 0.50899 0.00757 0.06708 0.00095 1.27 0.01 414 15 418 5 419 6
K1105-15 0.76  0.05556 0.00019 0.51407 0.00745 0.0671 0.00091 1.45 0.01 435 14 421 5 419 5
K1105-16  1.01  0.05522 0.00016 0.51107 0.00696 0.06714 0.0009 1. 06 0.01 421 14 419 5 419 5
K1105-17  0.73  0.05576 0.00022 0.51443 0.00715 0.06695 0.0009 1.45 0.01 443 14 421 5 418 5
K1105-18 1.01  0.05558 0.00018 0.514 0.00751 0.06712 0.00099 1.07 0.01 435 15 421 5 419 6
K1105-19  0.98  0.05595 0.00021 0.51725 0.00841 0.06702 0.00095 1.11 0.01 450 16 423 6 418 6
K110520 0.79 0.05523 0.0002 0.51027 0.00689 0.067  0.0008 1.43 0.01 422 13 419 5 418 5
K1105-21  0.99  0.0554 0.00017 0.51193 0.00643 0.06704 0.00083 1. 09 0.01 429 13 420 4 418 5
K1105-22 0.98 0.05614 0.0002 0.51816 0.00571 0.06702 0.00078 1.12 0.01 458 12 424 4 418 5
N pe—— - B 5 £ D 2 o 0 22 A 7 R P/ U
' 418420Ma " SIS AE R AT AT 417 ~ 420Ma 2 [, 5347 4% S 49 111 il
0.069 NS BB 2 BB T, ™ Ph/ 7 U A 2 4F 4% S 418.4 + 2. 2Ma,
MSWD =0.019 (& 7) , 5dis Ab #7520 Ludwig (2001) & Liu
_, 0088 et al. (2010) o J3HT&45 R BN IR 2E /N T IR 22, X i 50
& A I RE Ty A R K RGN EEA AT KBS El A
g oo ‘ (2009) 7l — e AR TG 421 = 3Ma IS 47 U-Pb 4E IR E S
000 ZE0 Bl A — 25, WIS 2R GURG B A ST AT 10 A 0% 14 v
BRI I A, ML EE RAG R R AT/ . 4558 CL A
0.065 AR X440 Th/U PR, IO AF A0SR 15 S 1 (v JI4F
I BRI T A0 TE AR I
ooset® - - . RIS 5 F 52 SR AR K
2RbE #hf7 SHRIMP 4F-J% 4y 382.1 +6.2Ma(MSWD =1.8) f0FE T
&l 7 E’K@iﬁﬂiE%lﬂﬁ%%ﬁEméPb/m U-27ph/25 4E e — 0 S0 Sl B B[R], 05 A — A AR 5 A AR I8 o 419.0
] £6.5Ma(MSWD =1. 14) (ZR&EH%E,2008) , 5EKPE A IA 55

Fig.7  Zircon **Pb/™* U Pb/** U concordia diagram of
the Ouxidaban quartz diorite
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R ADF ARG A KR TEHL L 2 0 1, B8 A
JeEIR (18] 6) s 8 A1 HoA W2 A PR R, J0RLAZ 0 A0 21
R M, Th/'U FL{EAE 0. 47 ~ 1. 01 Z[A],~F- 120 0. 80, X LE ¢
U249 Sl s BT 0 D SR ) e S PR 4

PR T BSUE TF A 8 2 R AT — 50, 3 S0 1 s B T 40 1)
B HUARAE Gt IX R A 1) — U IR AT

5 Wi
5.1 BRI A T SR
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B
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A BRI I R A I IR - TN K- 3
Koa-fE R (20 48,2001 ) o Horp 2R R 2 A 2 2
AN S B RHCAE R A AR (TR A, 2006 5 EbRYT
45,2007 ) 5 8 H sg AR AL 58 (R A S WA AR N KA K AE K
i MAE R N CRAEHTEE, 2008 ) 5 BRPY Ik S0 R 2 i A
BEAH A AR A 2 A (S, 2009 ) 5 PR IR 88— i 1
116 S A EACH BB A SN BR T A T U RE
ARAE R N (R 45,2013 ) s ki R KO — K
(B ,2013) o SRSB4 25 4 N B AE R 9 A A, B B
EIRITR T, KB TR A UR R B ER AR E, B
YOI Rty A A0 (22 SCAE, 2001 5 BUBRYT 45,2007 5 2R
AHAF 2008 ; T 45,2009 ; ¥R B i 45,2013 5 #{{],2013 ) , A
AR IAE b 5 A 1, -5 2 5 0 A5 3 DRl 0 ¢ K R 1Y)
AT L BR A 2 R AR A AR R B AR BL 4 ( Briqueu et al.
1984 ; Pearce and Peate, 1995; Hogdahl et al. , 2008; Ge et
al. , 2012) 3k — FR I ALY [6] 73 A5 B IR P A1 e B B 1L
AR E DR A ROR R B 2 i T B gl Kbl i 4 5%
i Bl R it 3 %, 3% 2625 (R B TE LS 5 7SS I oh VR A
K, R LA oty A A A7 7 1o g 0FF i 22 85 AR Mt 2
TR

TR - AR e R G Je vl LR R R 2 H R R
PLAE LR K L E VAT 2 s ML R ECE PR EEK
O B RA MR B A IR 1 BRI R AE AR TR
R Il B RFR B (AR KA, 2005) 5 B4 5 LLAL X
Hh % B BER AL R -IR TE AR AR TR HUBR AL A R ik 7 HL
TR (4K 19 45,2006 ) 5 94 I 7+ A st e g 4 1
MR E W AAURAE FE A = b IR AL 22 R AR 2 R )
R Sl i 2% 4 A E B RRAE (R &8 55, 20065 Long et al. ,
2011) s LA & S B DAL A7 S I R AT JE-4E ve b g
A2 - R AE MR AL o S R a B R s R TR R
KAE I 55 43 B 301 5 AL IRAE B S8 B (A3 2 SC4%,
2006) ; EEIFHBIX 32 i #5948 I o FIAE B TN A 33 HoA 85
B R IIRAE B 5 R iE (g R A, 2007 ) 5 K AT 3 X 8 OR
Ll PR B8 bR A 27 R A 4 78 HC A 39 3l DR ity 10 Z A waty &2 91K
AL ) (SR IAT 45,2007 ) o 386 A TR 1L R 4 1 B
VA ARG I IESE T R K v 2 i B AL R IR 2 R
FRy AL T I A T

5.2 BRWFEMBMEHEKHR

I HE HE ARG 2 b DX 88 1 00 e B5G RT 9 A A T s 1]
B 7E 426.3 ~ 404. 8Ma (f2f 45 2006; F i 4E, 2009;
Ge et al. , 2012; ER¥miE 4, 2013; &y, 2013; Lin et al. ,
2013) , 53R € H SEMAREL 0 A T8 1L T 386Ma (4 5081 55,
2008 ) KM va) LA AR PR AE i A T2 LT 388, 1 +2. 2Ma( Lin et
al. , 2013) , A TF R F AR R WL HEAR AL G X H &
ISR R o R R R ) AL R, HL PP iR 2t 2 b it 22 [ 1
FAEFIC TR Z W s D UL B 30 0 B 4 A, A
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T I8 A 1 S 1 2 T gl B ) S B A v T 462 ~ 395Ma I
302 ~276Ma W 4ERS X 7] (Ge et al. , 2012; #3, 2013),
BEAN B RIS X T 2 A AE I BB A58 T IR
PG A1 R IRIEHI IS, PR TE ML 25 35 3% 30 7] By 1% B
AR A 2 X AR Bl KBl 212 (Han et al. , 2011;
B, 2013) o DAL USRI EE IR LA 1 e O R 2 1Y (]
ALK, ettt m R b R O 45, HERVS AU
P58 H e AR A R B BAT A R A A s (AR T B
A A T B ) A1, AR 5 L b BR AL 22 R A 1 22 52, B Ak 2
TE BT R AL IRE 32 AR S ma i B B s AL e g
SN SE AR M 22 3, 300 38 S e R WL AR oo
PRI B SR o 27 0, B R LU 1 e 00 o 4 L AT B
KR 2 PR B ik o sl ) BT #E | A RS
A i 5 R 5 L S AR AN DK, FR W R R LA 1o g ) F o 4
FHIEATREL AN R e K L 22 SO R i 2 308 A vt b 2ot 7
1) —A~/Mdil (& 8) .

53 BRI G b DX AH X B, o R 10T 2 L X T B 4
e, IR AR BT () B Sk 1) 4 1o -2 3K T B IR T, #E 490 ~
310Ma A LI & (4 4 5 (A1 BT, 22K & F 490 ~436Ma 419 ~
393Ma 370 ~366Ma J 354 ~313Ma PUAME#S BE , b K I RG %%
4 e - v e A T A At B 2 M, A A 415 ~
390Ma Fl1 370 ~ 345Ma Fi M 4E IR B ( 0 =58, 1998; &R
&, 2000; J& 4R AF, 20045 K WESE, 2005; 4% K RE AE,
2006; =HR5F, 20065 AAHIAF, 20065 FiRaE LEE, 20065
R 2007 JKI%r 4%, 2007; FHB4%, 2009; Long et al.
2011; Gao et al. , 20115 Jiang et al. , 2014) , B8 T 2Ky
-G RGN HFAE , R AL tp R L A R 2 - b
B 22 )5 H 0 AR SR AR, B R L 1) A - o R L b B

s N
1 B e R 2
KEIERAER  KHiSLER AR
—~— iR Wb ¥
PO, - ) —— g
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y 43 .
y 4% \ |
& e
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k)
Fig. 8
during the Paleozoic ( modified after Ge et al. , 2012)

The subduction model of South Tianshan Ocean
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