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Abstract: The Yushenkala pluton is located in the northern part of west Junggar Basin of Xinjiang and lies along the suture zone
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between Siberia plate and Junggar plate. Petrologically, the pluton consists of gabbro, hornblende gabbro, diorite and quartz diorite
which intruded in the middle Devonian Yudoukala Group. LA—ICP—MS zircon U—Pb dating shows that the age of the hornblende
gabbro is 364+1Ma, which represents the formation age of the pluon. The eHf (t) values of the zircon are in the range of 4.3—11.5,
with a weighted average of 9.0+1.2, suggesting that its original rock was derived from mantle materials. The one—stage Hf model
ages (TDM1) are 529—827 Ma (629+95 Ma on average), indicating an original rock of Cambrian — Precambrian basement. Based
on field geological and geochemical characteristics, the authors infer that the pluton formed in an island—arc environment or active
epicontinental environment. In the late Devonian, the arc magmatism was well developed, and the ocean—continent subduction event

basically came to an end in the northwestern part of western Junggar. These data indicate that the closing time of Paleo Asian ocean

was not earlier than 364 Ma.
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Fig.1 Geological map of the study area
a—Location of Central Asian orogenic belt and the study area; b—Distribution of granitoids in the west Junggar (modified the literature);
c—Simplified geological map of Yushenkala pluton®
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Fig.2 Microscopic photographs
A— Hornblende gabbro: the rock consists of plagioclase (P1),
hornblende and augite (Hb), and hey coexist together. Plagioclase has
fine polysynthetic twin. Most augite has been replaced by actinolite,
crossed nicols;B— Gabbro: the rock consists of augite and plagioclase
(Aug), and they coexist together (P1). The structure of plagioclase is
subhedral granular- clintheriform. Plagioclase also has a fine
polysynthetic twin, crossed nicols; C— Diorite: the rock consists of
plagioclase (P1) and metasomatic biotite (Bt). The structure of
plagioclase is subhedral granular— clintheriform. Plagioclase also has
a fine polysynthetic twin. Biotite is replaced by chlorite aggregates
(chl) and distributed between plagioclase, crossed nicols
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Table 1 Analyses of major elements, trace elements and REE from Yushenkala pluton in west Junggar

P18YQI P18YQ3 P18YQ2 P18YQ4 PI8YQ5
Y BUtE!
MRS AINEKE AENKE ARNKE  ARNKE

8i0, 5328 52.17 54.82 57.62 59.62
TiO, 0.85 0.82 127 1.89 1.93

ALO; 17.42 16.98 17.42 17.56 17.24
Fe,05 2.03 1.92 033 0.85 0.46
FeO 555 62 42 3.62 4.15
MnO 0.18 0.14 0.12 0.08 0.02
MgO 338 3.69 48 535 493
Ca0 1.1 11.72 5.94 526 5.1
Na,0 238 2.86 412 363 3.82
K;0 0.56 0.62 0.63 0.58 0.45
P,0s 0.19 0.15 0.17 0.15 0.19
pekE 251 1.79 42 2.85 0.98
H,0" 1.56 142 1.96 1.87 1.82
ILO 0.11 0.08 0.14 0.16 0.13

Total 100.99 100.48 99.98 100.31 100.41
K,0/Na,0 024 022 0.15 0.16 0.12
Na;0+K,0 294 348 4.75 421 427
A/CKN 0.705 0.636 0.954 1.12 1.061
s 0.77 12 1.66 1.36 133
Rb 18.40 16.89 24.60 28.95 427

Ba 87.10 100.08 72.80 86.4 106.8
Th 0.44 041 4.92 5.68 745
Nb 335 3.12 9.04 10.64 143
Ta 031 024 0.85 0.94 1.26

Sr 231.50 220.30 164.30 197.6 208.54

Zr 32.30 31.09 102.00 138.5 157.46
Hf 1.19 1.05 327 3.89 426

Y 16.70 15.40 2265 2578 2948

Sc 36.98 34.56 20.96 2432 27.65

Cr 141.70 156.85 123.60 159.7 176.5

P 736.40 842,50 696.90 956.5 1006.4

La 44 52 14.7 16.9 18.9
Ce 113 132 348 417 62.6
Pr 1.6 1.8 43 56 74
Nd 79 8.5 172 19.6 235
Sm 24 23 4.0 56 6.8
Eu 0.97 0.92 0.99 0.87 0.94
Gd 251 243 3.83 395 428
Tb 0.45 0.49 0.66 0.61 0.79
Dy 298 3.20 4.11 426 435
Ho 0.60 0.57 0.79 0.72 0.92
Er 1.70 1.98 2.20 2.65 292
Tm 0.26 0.31 0.36 043 0.49
Yb 1.65 1.82 229 2.86 275
Lu 024 0.29 0.32 0.38 041

S REE 3892 43.01 90.54 106.13 137.05
LREE/HREE 274 2.88 521 5.69 7.10
8 Eu 1.20 118 0.76 0.54 0.50
(La/Yb)y 1.92 2,05 461 424 493

TRAEWEFIZR I, B sSORE 5 A (&19) 2 Pb/ U 4F:
WA IECE X 4 (364+1) Ma(MSWD=0.92) {83 T
FHRRZE ARSI A5 A X T T
FE U—Pb SEAE LR L X H 12 gt b A 7
T Lu—Hf [ Z 47 (F£ 3). Lht=364 Ma 115
BT TSHE THE W IR TE T 0.282678~0.282876 , XiF L Y

endt) N 4.3~11.5, B EAH , A6 (9.0+1.2)
(MSWD=1.05) , B HAAHORUE T 5 45 i X,
FE_ LTI R LT WA, B8R 32 52 IR T 1 15 G
(E110-B) . I Fea ) A IEME, BIUEXLHE T — B
B HE BRI T, 15 30— B BEB AR RS Tow ol
529~827 Ma (“F ¥ {H N (629+95) Ma) (MSWD=
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Table 3 Zircon Lu—Hf isotope date for hornblende gabbro from Yushenkala pluton

W5 TOHE TTHE 20 oLuw/HE TOYDMHE e md0)  ewdd® 20 Tomi/Ma 20 Tom/Ma 20
01 0282876  0.000018 0.0008 0.0176 3.7 115 0.6 530 52 741 83
02 0282778  0.000017 0.0016 0.0343 02 78 0.6 683 49 1074 76
03 0282829  0.000019 0.0035 0.0905 2.0 92 0.7 643 59 953 88
04 0282833  0.000017 0.0022 0.0512 22 926 0.6 613 50 910 77
05 0282841  0.000020 0.0022 0.0511 24 99 0.7 602 58 885 89
06 0282810  0.000030 0.0010 0.0257 13 9.1 1.1 628 85 960 135
07 0282743  0.000015 0.0009 0.0213 -1.0 6.8 0.5 720 44 1170 69
08 0282875  0.000018 0.0006 0.0140 3.6 15 0.6 529 51 741 82
09 0282773  0.000018 0.0016 0.0347 0.0 7.7 0.6 690 52 1090 82
10 0282678  0.000018 0.0016 0.0441 33 43 0.6 827 52 1394 81
11 0282742 0.000018 0.0018 0.0411 -11 6.5 0.6 739 52 1194 81
12 0282849  0.000019 0.0004 0.0093 27 10.6 0.7 563 53 822 86

UE :a— HERIUR LUIE R T =364 Ma 4TI
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