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Abstract The Sawuer region is located at the northeastern margin of the West Junggar, where the Late Paleozoic volcanic and
intrusive rocks (including a few mafic intrusive rocks) are widespread. The geochronology of these magmatic rocks has great
significance to constrain the Carboniferous tectonic setting in the West Junggar. This paper discusses the tectonic setting and the genetic
mechanism of the Keketuobie intrusion in the Sawuer region and provides the evidence to constrain the Carboniferous tectonic setting in
the West Junggar based on the petrography, SHRIMP U-Pb ages of zircons and geochemical compositions of different rock types from
the Keketuobie intrusion. The Keketuobie intrusion is made up of medium-coarse grained gabbro, fine grained gabbro and diorite. The
veined fine grained gabbro intruded in the medium-coarse grained one and some medium-coarse grained gabbro inclusions occurred in
the veined fine grained gabbro. The contact between the medium-coarse grained gabbro and diorite is gradational. These petrographic
characteristics indicate that the Keketuobie intrusion was formed from multiple pulses of magma. The early magma formed the medium-
coarse grained gabbro and diorite, the later magma emplaced in tectonic fractures of the medium-coarse grained gabbro and formed
veined fine grained one. According to SHRIMP U-Pb age analysis results, the crystallization of the fine grained gabbro is 323.2 +
6.2Ma, corresponding to late Early Carboniferous. The diagenetic age of the Keketuobie intrusion is older than those of ophiolite rocks,
island arc volcanic rocks, the intrusive rocks in the porphyry deposits, coeval with the ages of the I-type granites, but clearly earlier
than those of the post-collision A-type granites and bimodal volcanic rocks, suggesting the Keketuobie intrusion may be formed in the
syn-collosional environment. The correlation of major oxides and the similar trace element partitions of the different rocks suggest that
they are resulted from crystallization differentiation of the same primary magma. The petrographic and geochemical features suggest
primary magma of the intrusion was produced by interactions between depleted asthenospheric melts and metasomatized lithospheric
mantle. The slab break-off might play an important role in the upwelling of asthenospheric mantle.
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Fig. 1

Tectonic zoning map of northern Xinjiang (a, after He et al. , 1995), sketch geologic map of Sawuer region (b) and

simplified geological map of the Keketuobie intrusion (c, after Guo et al. , 2010)
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Fig.2 The contact exposure of the medium-coarse grained gabbro and fine grained gabbro from the Keketuobie intrusion

(a) the veined fine grained gabbro intruded in the medium-coarse grained gabbro; (b) medium-coarse grained gabbro inclusion occurred in the fine

grained gabbro; (c) the massive magnetite at the bottom of the fine grained gabbro; (d) the intrusive contact relationship between the fine grained

gabbro and diorite
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(%) (x1076)(x1076) U (x10-6) ¥y AR

(Ma,lo)

kk09-1.1 - 373 587 0.66  25.2  0.0500 315(3)
kk09-2.1 - 318 465 0.71 202 0.0507 319(3)
kk093.1 - 421 506 0.86 227  0.0522 328(4)
kk094.1 - 32 97 0.34  4.28  0.0513 322(6)
kk09-5.1 - 306 367 0.86 164  0.0520 327(5)
kk09-6.1 - 123 272 0.47 1.9 0.0510 321(4)
kk09-7.1 - 439 650  0.70  29.6  0.0530 333(4)
kk09-8.1 - 365 489 0.77  21.6  0.0514 323(4)
kk099.1 0.297 533 537 1.02 240  0.0520 327(4)
kk09-10.1 - 100 20 0.47  9.75 0.0515 324(4)
kk09-11.1 4.007 71 122 0.60 545 0.0522 328(11)
kk09-12.1 0.082 453 588 0.80  26.0 0.0516 324(4)
kk09-13.1 0.464 1215 1278  0.98  56.9  0.0518 326(3)
kk09-14.1 - 67 150  0.46  6.69  0.0521 327(6)
kk09-15.1 1.184 654 662 1.02  29.7  0.0522 328(4)
kk09-16.1 0.298 808 965  0.87 422 0.0509 320(3)
kk09-17.1 2.592 248 376 0.68  16.2  0.0501 315(4)
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Fig.3 Texture photos of the rocks from Keketuobie intrusion ( cross-polarized)

(a) gabbro texture of the medium to coarse grained gabbro; (b) the magnetite in the pyroxene of the fine grained gabbro; (c¢) fine grained gabbro;
(d) the magnetite in the fine grained gabbro; (e) diorite. Px-pyroxene; Pl-plagiclase; Hb-hornblende; Kf-potassium feldspar; Mt-magnetite
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Table 2 Contents of major oxides (wt% ) and trace elements ( x 10 ™®) of the Keketuobie intrusion

s 80-2-33 KKTB-11  KKP1-03 68-1-11 68-1-16 80-2-38 80240 68-1-28 68-1-30 68-1-32
itk MRS OBV KA NEA
Si0, 39. 80 38. 60 40.20 47.00 49.30 46. 50 47. 40 51.50 52.70 54.00
TiO, 1.32 1. 65 1.62 1.02 0.99 0.90 0.93 1.24 1. 14 0.99
Al, 0, 18.95 20.90 19. 30 19. 30 18.95 20. 50 23.90 18. 10 18.70 17. 65
Fe,0," 17.58 15. 60 14. 64 10. 41 9. 62 9.70 7.73 10. 30 9.39 9.00
MnO 0.16 0.14 0.17 0.18 0.18 0.17 0.12 0.20 0.17 0.16
MgO 6. 69 5. 60 7.43 5.06 4.33 5.26 3.16 3.24 2.99 3.17
Ca0 13.70 13.00 12.3 9.78 8.28 10. 50 11.40 7.25 6. 88 6.32
Na, O 0.95 1.72 1.90 3.43 3.39 3.06 3.33 3.73 3.89 3.73
K,0 0.28 0.18 0.40 0.42 1.79 0.59 0.27 2.06 2.20 2.84
P, 0 0.02 0. 64 0.19 0.40 0.22 0.17 0.31 0. 66 0. 60 0.39
LOI 0.95 1. 65 1.48 1.8 2.19 1.88 1.09 1. 14 1.30 1.18
S0, 0.06 0.33 0.70 0.29 0.29 0.29 0.16 0.17 0.15 0.10
Total 100. 46 99.96 100. 28 99. 09 99.53 99. 52 99. 80 99. 59 100. 11 99.53
Sc 14.6 27.5 34.5 18.2 24.7 20.5 9.6 20.0 12.7 22.2
Y 448 313 412 221 253 253 182 142 133 148
Cr 24.5 — — 13.0 17.4 20. 1 15.1 17.2 15. 1 20.0
Co 57.1 34.6 47.9 29.2 25.4 31.1 22.3 19.2 18.6 20.2
Ni 25.0 3.00 16.3 20.0 17.9 19.7 19.5 11.8 14. 6 14. 6
Cu 18.4 63.3 112 30. 4 55.3 39.5 30. 4 62.6 59.0 64.7
Rb 5.53 0. 60 2.20 8.55 45.8 12.8 4.59 49.7 19.0 57.9
Sr 557.0 1150 844 1090 773 946 1030 668 519 673
Y 6.33 19. 8 18.0 12.5 24.7 14.9 8. 14 32.7 27.9 30. 4
Zr 20.8 20.5 30. 1 5.92 97.3 25.7 6. 80 109 142 136
Nb 1.19 2.20 2.90 2.16 10. 4 3.7 1.23 12.6 14.7 10.8
Ba 56.2 46.0 69.7 112 302 163 147 330 264 547
La 2.25 4.50 3. 60 6.94 13. 1 7.72 6.03 26.9 17.9 22.6
Ce 5.87 13.1 10.8 17.3 32.2 18.2 13.6 60. 8 40.9 51.3
Pr 0.78 2.30 1.98 2.38 4.08 2.43 1. 66 7.77 5.83 6.38
Nd 4.03 13.5 11.8 12.0 18. 4 10.6 8.10 32.5 25.6 27.2
Sm 1.27 4.09 3.79 3.06 4.70 2.86 2.06 7.17 5.97 6.07
Fu 0.48 1.35 1.30 1.24 1.31 1.13 1.03 1.77 1.50 1.51
Gd 1.32 4.32 4.16 2.91 4.37 2.76 1.88 6.97 5.71 6.05
Th 0.22 0. 66 0. 65 0.42 0.70 0. 40 0.29 1.03 0. 89 0.91
Dy 1.31 3.78 3.85 2.36 4.32 2.59 1.56 5.67 5.25 5.30
Ho 0.27 0.77 0. 80 0.46 0.91 0.56 0.31 1.22 1.06 1.08
Er 0.79 1.89 2.06 1.29 2. 60 1.46 0. 86 3.29 3.11 3.29
Tm 0.11 0.27 0.28 0.18 0. 40 0.23 0.11 0.47 0.42 0.46
Yb 0.67 1.49 1.70 1.05 2.54 1.38 0.63 3.02 2.76 3.16
Lu 0.11 0.22 0.25 0.16 0.39 0.18 0. 09 0.45 0.41 0.49
Hf 0.77 1.00 1.40 0.29 2.72 0. 87 0.28 2.85 3.91 3.90
Ta 0.12 0.10 0.20 0.16 0. 80 0.19 0.12 0.96 1.12 0. 88
Th 0.32 0.05 0.15 0.29 2.49 0.55 0.13 4.34 3.02 5.33
U 0.15 <0.05 0.08 0.13 0.85 0.19 0.05 1.35 1.31 1. 64
Pb 1. 60 0.70 2.10 5.29 10. 8 2.67 3.86 10.2 9.56 13.6
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K4 Si0, G 38.6% ~47.0% , MgO & H7E 5.06% ~
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Fig.4 Cathodoluminescence ( CL) images and SHRIMP concordia U-Pb diagrams of zircon from the fine grained gabbro in the

Keketuobie intrusion
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Fig. 5 Total alkali vs. silica classification diagram for the

Keketuobie intrusive rocks (after Middlemost, 1994 )
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The data of the Kuoerzhenkuola basalts in this figure and Fig. 7 and Fig. 8 are from Shen et al. (2008)
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Table 3

Isotopic ages of the Paleozoic magmatic rocks in western Junggar

ks )2 oy i AT 5 1 AF#% (Ma) PR
IEEES A
il il 472 +8.4 FkILICRIER B, 2010
e i #:47 SHRIMP U-Pb 478.3 3.3 ARk W FNEHT ,2006
rERCEIS 414.3 £8.6, 332 +14 WHA, 2006
[ENRIIIETESYUN
- MR A 394.9 +4.8 SR IEAM,2009
IR B BE 47 LA-ICP-MS U-Pt
RS WK R it ’ 363 ~ 355 Wang et al. , 2012
Sl
Kydpred TR 357.5 5.4
4 I 332.1 £3 S 3542010
B @ﬁ@ N WRE #75 TA-ICP-MS U-Pb * RS
i DUEER el BECA 336.3 £2.5
2lskdl ZTREIA 339.4 +4.8 S 2014
TRCET IR A
K St . 343.6 ~345.3
T IRE LA-ICP-MS U-Pb “Hk,2009
FHANE CRAERBES it 334.9 ~336. 4 LM
L RIAE b
P B 47 LA-ICP-MS U-Pb 337 +4 AL 2007
PRIEFY TRAER A . 328.2 +5.7
IRIF T e iFa] y
£ SHRIMP U-Pb % 2006:
T B wa 323.8 6.2 RIEA,2006a
A BIE R
15 iR 290.7 +9.3 JE 5 4% 2006¢
WE SR AE TR AL B #4477 SHRIMP U-Pb 302.6 £7.6 Zhou et al. , 2008
v A I i 297.9 £4.6 JA 5 & 45 ,2006¢
XU L
4 QUL 280 ~283
jihm 0 *mf 0 Ar-¥ Ar Ji % %45 ,2006b
W RN 40 L 296.7
B PR A BB
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B FEa e R oRURL 1 5 R 1 S AR A ik
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FREAIE Eu S, TN KA BAT 0 Eu 520, 7T RE -5 2R
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A5 P EEE AL I SR A I 5 B Eu, X Se Bk A JKA
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R 5 DN A R 1 2B PR AR 1
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Iy 478 ~332Ma (155145, 20065 K WEFITRHT, 20065 5K
JUICHIERAA, 2010) , 4578 78 540 e ol S e I 5 1A
G0 TN AEFIRID-FHE IR A S KA M ) 50K 55 0r- 75 Je 4%
Bl A SRR T e e e Th R T DR S I 8 A - 2k
MR R T L (Iwata et al. | 1994, 1997) 177
A I PEAR SR AE ( Windley et al. , 2007 ; Vladimirov et
al. , 2008; Han et al. , 2010b) , TEhiIikipstsz Fo—E&
W A7 T A B0 Il i L B R A DURRAS 5 B o (ROBT
&, 2010) Fe/RTEMLA pc - Z S Iz X KB & 4.
ZHLIX R IR A R L A AR Dy 332 ~ 357 Ma (5 HH
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IR T AR R 555 R R AL T 5 IR SR . PR R
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2007 ; Zhou et al. , 2008 ; Chen et al. , 2010) (£ 3) , %55
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RIAE R AR K OLEE TR T & i, A BUAE B 5 o0 A1
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M5 (Han et al. , 1997; Chen and Arakawa, 2005; J&¥% %
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(Zhou et al. , 2008 ; Shen et al. , 2008, 2013a; Geng et al. ,
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1986; Atherton and Ghani, 2002; Han et al. , 2010b) . T
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