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Abstract: This paper is the result of geological survey engineering.

[Objective|In order to further understand the tectonic evolution of the West Junggar region. [Methods]In this paper, the zircon U—
Pb geochronology and Hf isotopes of Sugensala granites were carried out. [Results] The dating results show two stages of age. The
first phase focused on 440—440 Ma and the second phase is concentrated in the 410—420 Ma. According to the characteristics of the
zircon CL images, we consider a capture zircon age of (444.2+2.2) Ma and a crystallization zircon age of (415.6+1.1) Ma. It is
implied there was a wide range of magmatic activity at least on late— Silurian in Boshchekul—Chingiz magmatic arc. The eud?)
values of the zircon range of 8.6—13.2, with a weighted average of 10.8+1.4, indicating that its original rock is derived from mantle
materials. The one—stage Hf model ages (7omi) are 521—742 Ma and two—stage Hf model ages (7Tow:) are 565—858 Ma. The granite
was derived from the younger crustal materials from partial melting of the depleted mantle which raised to crust and stayed for a
period of time. It shows that the source rocks of granites were generated from partial melting of new crustal material. The new
components of continental crust may mainly come from depleted mantle—derived basaltic magma. [Conclusions]We speculate that
Junggar basin is composed of young crust which evolved from depleted mantle in the period of late Neoproterozoic to Early

Paleozoic. It is helpful to the further understanding the nature and tectonic evolution for Boshchekul—Chingiz magmatic arc.

Key words: gratine; LA—ICP—MS zircon U—Pb; zircon Hf isotope; geological survey engineering; western section of Xiemisitai; West
Juggar;

Highlights: Accurate Zircon U—Pb ages and Hf isotopes have been obtained. The relationship between the composition of West
Junggar Basin and tectonic evolution has been discussed.
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Fig.1 Geological map of the study area
a—The location map of central Asian orogenic belt and study area; b—Distribution of Sugensala granitoids in the Xiemisitai area, west Juggar
(modified from Shen et al., 2012)
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Fig.2 Petrography microphotographs of Sugensala pluton
a—Hand specimens photo of Late Silurian granite; b—Medium—fine grained granitoid texture of Late Silurian granite; c—Bunshox intergrowth body
between K—feldspar and quartz of Late Silurian granite; d—Plagioclase xenoliths in K—feldspar of Late Silurian granite; e—Arfvedsonite in Late
Silurian granite; f—Arfvedsonite in Late Silurian granite
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Fig.3 CL image of Sugensala pluton(real cycle is zircon dating point; deficiency cycle is Hf isotope testing point)
a—First stage zircon ages; b—Second stage zircon ages
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F1 BEBHLRE LA-ICP-MS $54 U-Pb B ZNE LR (H-5 N2861)
Tablel The results of LA—ICP—MS zircon U—Pb isotope dating of Late Silurian granites (sample N2861)

I FE/10° THU *Pb/**Pb P/ U *Pb/P*U *Pb/**Pb *Pb/U *Pb/U

Pb Th U kg 1o WH 1o WE 1o F#/Ma 1o F/Ma 1o FhMa lo
01 25 249 342 0.73  0.0552 0.0026 0.5048 0.0230 0.0663 0.0004 422 104 415 19 414 3
02 17 162 215 0.75 0.0552 0.0049 0.5109 0.0441 0.0671 0.0005 421 197 419 36 419 3
03 42 399 563 0.71  0.0554 0.0008 0.5086 0.0071 0.0666 0.0004 426 31 418 6 416 2
04 14 120 193 0.62 0.0554 0.0042 0.5126 0.0382 0.0671 0.0005 427 168 420 31 419 3
05 44 590 561 1.05 0.0554 0.0009 0.5078 0.0077 0.0664 0.0004 430 35 417 6 415 3
06 49 508 663 0.77 0.0553 0.0010 0.5103 0.0090 0.0670 0.0004 423 39 419 7 418 2
07 41 435 555 0.78  0.0554 0.0014 0.5063 0.0128 0.0663 0.0004 429 56 416 11 414 2
08 25 236 342 0.69 0.0553 0.0012 0.5061 0.0115 0.0663 0.0004 426 49 416 9 414 2
09 81 843 1119 0.75  0.0551 0.0006 0.5056 0.0059 0.0665 0.0004 418 26 416 5 415 2
10 80 854 1108 0.77  0.0552 0.0007 0.5065 0.0071 0.0666 0.0004 419 30 416 6 415 2
11 30 336 396 0.85 0.0551 0.0031 0.5052 0.0295 0.0665 0.0005 416 124 415 24 415 3
12 101 1104 1380 0.80  0.0554 0.0006 0.5109 0.0057 0.0669 0.0004 428 25 419 5 417 2
13 31 274 401 0.68 0.0561 0.0009 0.5547 0.0094 0.0717 0.0004 458 37 448 8 446 2
14 38 392 484 0.81 0.0561 0.0008 0.5517 0.0084 0.0714 0.0004 455 33 446 7 444 2
15 94 942 1216 0.77  0.0561 0.0008 0.5488 0.0072 0.0710 0.0004 454 30 444 6 442 2
16 22 238 276 0.86 0.0561 0.0025 0.5565 0.0248 0.0719 0.0005 458 99 449 20 448 3
17 82 423 1336 0.32  0.0553 0.0018 0.5026 0.0171 0.0659 0.0003 425 74 413 14 411 2
18 76 1034 991 1.04 0.0555 0.0024 0.5144 0.0236 0.0672 0.0004 433 95 421 19 419 3
19 48 489 618 0.79  0.0562 0.0010 0.5491 0.0097 0.0709 0.0004 459 39 444 8 442 2
20 55 56 895 0.06 0.0552 0.0016 0.5060 0.0148 0.0665 0.0004 421 63 416 12 415 2
21 42 446 568 0.78  0.0553 0.0027 0.5073 0.0236 0.0665 0.0004 425 111 417 19 415 3
22 42 420 588 0.71  0.0552 0.0013 0.5065 0.0120 0.0666 0.0004 420 53 416 10 415 2
23 28 287 388 0.74  0.0555 0.0022 0.5120 0.0200 0.0669 0.0004 431 87 420 16 418 2
24 62 609 842 0.72  0.0551 0.0009 0.5062 0.0076 0.0666 0.0004 418 36 416 6 416 2
25 20 147 283 0.52  0.0552 0.0018 0.5049 0.0162 0.0664 0.0004 419 72 415 13 414 3
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Fig.4 Zircon geochronology of of Sugensala pluton
a—U—Pb age concordia diagram; b—Distribution frequency diagram; c—U—Pb age concordia diagram of captured zircons; d—Weighted average age
diagram of captured zircons; e—U—Pb age concordia diagram of magmatic zircons; f—Weighted average age diagram of magmatic zircons
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R2 BEBHENEREA Lu-HfF AR (#5 N2861)
Table 2 Lu—Hf isotopic compositions of zircons in Late Silurian granites (sample N2861)

TOHE/THE 20 TLw/HE  YB/HE ew(0)  ew(®) 20 To/Ma 26 Tow/Ma 20
01 0.282925 0.000020 0.005094 0.318138 5.4 13.2 0.7 521 64 565 90
02 0.282840 0.000018 0.002958 0.176373 2.4 10.8 0.6 616 53 718 80
03 0.282887 0.000033 0.005129 0.324039 4.1 11.8 1.2 582 105 651 149
04 0.282861 0.000017 0.003764 0.230302 32 11.3 0.6 598 51 684 76
05 0.282806 0.000030 0.006551 0.449411 1.2 8.6 1.0 742 98 858 133
06 0.282861 0.000023 0.006390 0.394966 3.2 10.5 0.8 648 78 732 106
07 0.282797 0.000021 0.004539 0.281405 0.9 8.8 0.7 713 64 844 93

T HE G HAE R =416 Ma PE( T4,

T, I (2010 ) F59% XA I B U R4k 2
B, BIELA R (340~320 Ma) FllG A At —. — 5
1H:(310~290 Ma) , LA EAEFEGE . ikl & HuX

I B - ks B i — 5L e 23 1 422~405 Ma A sk it
346~321 Ma I A1 e tH:—H — F tH 304~263 Ma,
ARG Tz X B AL 5 A AR RS B

M s B8 T — LB 211 (422~405 Ma)fE i A AR Y &
% (Chen et al., 2010) , ¥ AR HE BRI 904 34
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Fig.5 Hf isotope analysis results of Sugensala pluton
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Wi, EPRIT X E T 2 kT TEHERHERA
F) H R I e 2 A FH (Chen et al., 2010) FlIRE B £ 2k
ILIA (Shen et al., 2012) .

A IR —— B 7 0 29I = B v B
— LR IO KRR B DUBUE A B, I
i A — R A P AR A A NS
N K AEERER T —FRREMH., hEF
(2015) 3453 T VB IR A IR ARG A 2 1L U—Pb B A1 4F
1441 (428.7+2.7) Ma, ¥1Z B I P g 2 /D4 AT 2
HaE R S4B T R R S AR
PR A IR B KLl (G 4 5%, 2010) , [
AT LR F LR IR v A T T B e T e A AR (F
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FA A B A PR IR —— 1T A 2R R s ]
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0 3535 K 3 B 2H AR IS EL A S | R YRR A
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LA-ICP-MS#547 U-Pb a2 4E45 5 5 4 2 11 . 55— 1
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Pk A CL EURARRIE , TA R (444.2+2.2) Ma(MSWD=
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7 45 8
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