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Geochemistry and chronology of the [.aba intrusion in western Junggar,
Xinjiang
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Abstract: Plenty of granitic rocks are exposed in the western Junggar region which has been regarded as one of
the most typical areas in the world where the post-collisional vertical continental growth has been recorded. Pre-
vious studies were concentrated on the representative intrusions exposed in the eastern part of this region, such
as Miaoergou granite pluton, Akebasitao granite pluton, Kelamayi granite pluton, Hongshan granite pluton,
Hatu granite pluton and Baogutu adakitic pluton. However, rather insufficient studies were devoted to the gran-
ite pluton exposed in Tangbale-Mayile area in the western part of this region. In this paper, the study was con-
centrated on the geology, geochemistry and U-Pb chronology of the Laba intrusion in the Mayileshan Mountain
in order to provide some new data for the discussion on the post-collisional magmatism along the southwestern
margin of the western Junggar accretionary orogenic belt. The Laba pluton intruded into the Lower Carbonifer-
ous Baogutu Formation. This intrusion occupies about 23.95 km? in the plan view, with the long axis extending
about 8 km in NS direction and an EW width of about 5 km. The pluton is composed of granodiorites, quartz-
diorites, tonalites and granites, predominantly of granites. Among them, the granodiorite and the granite be-
long to calc-alkaline to high-K calc-alkaline series and metaluminous to peraluminous rocks. The o value of
granitic rocks varies from 1.09 to 1.91, averagely 1.48;and the A/CNK value varies from 0.87 to 1.34, aver-

agely 1.07, indicating that these rocks are metaluminous to peraluminous. The A/CNK values of two samples
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are 1.25 and 1. 34 respectively, suggesting that they are peraluminous. The chondrite-normalized patterns of the
samples assume LREE-enriched and HREE flat with a (La/Yb)y value varying from 1.04 to 1.39, 1.19 on
average. Relative to the primitive mantle, the trace element spider diagram of the samples indicates that these
rocks are enriched in large ion lithophile elements (K, Rb and Ba) and depleted in high strength field elements
(Nb, Ta, Tiand P). The Laser-ICP-MS mean 2"Pb/>®U ages of 287 + 5 Ma and 295.1 * 2.3 Ma were
obtained for two representative samples from this pluton, indicating that the age of this pluton is Early Permian.
This age is similar to the age of post-collisional granites in the western Junggar region with a peak of 310~295
Ma. On the basis of an integration of geological and geochemical characteristics of this pluton and regional geolo-
gy, the Laba pluton is held to be a magmatic product of the post-collisional extension in the western Junggar re-
gion. The pluton has similar trace element geochemical characteristics to island-arc granites, implying that its
magma source had been metasomatized by previous subduction fluids. The closure of paleo-oceans in western
Junggar and the adjacent northern Tianshan region happened earlier than 316 Ma. In other words, these regions
were under a post-collisional extension episode during the period of Late Carboniferous to Early Permian. Both
the oceanic ridge subduction and the subducted oceanic crust melting models cannot be employed to interpret the
formation of the Laba granitic pluton.

Key words: granite; geochemistry; zircon U-Pb age; post-collision; laba; Xinjiang
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Fig. 1 Geological sketch map, showing ages of representative plutons and location of the Laba intrusion in western Junggar
region (modified after Han Baofu ez al . 2006; Tang Gongjian ez al.> 2009; Zhang Ji’en, 2009; Yin ez al., 2010)
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Table 1 Major elements wp %  rare earth elements and trace elements wp 10™¢ of the Laba granitoids

P17GS-1 P4GS3 P20YQ-1 D7106YQ-1 P20YQ-2 D7101YQ-1 P4GS2
S0, 72.97 67.22 67.35 70.4 66.76 68.21 65.94
TiO, 0.29 0.67 0.49 0.56 0.52 0.51 0.56
ALO; 13.76 15.99 15.21 15.38 16.16 14.62 16.32
Fe,0; 1.07 1.78 1.49 0.88 2.04 1.62 1.99
FeO 0.7 0.65 2.3 1.1 1.9 1.6 0.55
MnO 0.04 0.03 0.09 0.05 0.07 0.07 0.03
MgO 0.28 1.37 1.21 0.89 1.77 1.45 1.13
Ca0 1.63 2.69 4.32 2.8 4.49 3.87 3.25
NayO 4.2 2.49 3.87 3.98 3.61 3.73 2.19
K0 2.55 2.73 2.96 2.95 1.83 2.68 3.3
P,0s 0.08 0.16 0.12 0.11 0.12 0.13 0.18

2.21 1.33 1 0.66 0.08 0.74 3.74

99.78 97.11 100.41 99.76 99.35 99.23 99.18

A CNK 1.09 1.34 0.87 1.04 1.00 0.91 1.25

La 28.7 20.5 23.2 17.3 13.8 19.3 26.4
Ce 56.8 48.4 45.7 32.2 25.5 39.6 52.4
Pr 7.37 7.31 5.77 4.4 3.28 5.46 7.22
Nd 26.7 27.9 20.6 16.3 2.1 20.7 26.3
Sm 5.19 5.66 4.28 3.43 2.47 4.5 5.19
Eu 1.01 1.2 1.36 1.04 1 0.93 1.22
Gd 4.34 4.64 3.8 3.08 2.23 3.86 4.38
Th 0.72 0.8 0.68 0.54 0.37 0.66 0.74
Dy 4.18 4.76 3.94 3.29 1.96 3.89 4.31
Ho 0.81 0.92 0.78 0.66 0.38 0.75 0.83
Er 2.28 2.62 2.32 1.9 1.13 2.13 2.38
Tm 0.41 0.47 0.41 0.35 0.19 0.38 0.43
Yh 2.75 3.1 2.87 2.36 1.28 2.56 2.92
Lu 0.4 0.44 0.42 0.35 0.19 0.38 0.41
Y 22.9 24.9 2.2 19 10.7 20.7 23
P 349 699 524 480 524 568 786
Cr 5.24 29.8 12.3 19.7 28.7
Ni 3.68
Co 1.49
Rb 60.8 43.1 68.8 59.3 52.1
Zr 188 365 213 153 343
HI 5.61 8.88 5.51 4.6 8.38
Se 2.42 4.45 5.15 8.85 4.35
Nb 16.2 12.8 5.95 6.96 11.9
Ta 1.38 1 0.59 0.86 0.93
Th 9.3 9.68 6.96 10 9.61
Ba 562 506 850 542 577
Sr 82 292 392 489 91.2
Ti 1740 4020 2 940 3360 3120 3060 3360
K 21 160 22653 24562 24479 15185 22238 27383

S REE 142 129 116 87 66 105 135

La Yb y 6.98 4.42 5.41 4.90 7.21 5.04 6.05

Gd Yb y 1.26 1.19 1.06 1.04 1.39 1.20 1.20
3Eu 0.65 0.72 1.03 0.98 1.31 0.69 0.79

XRF <2% MnO  P,0;
<5% ICP-MS <10%

PTi K
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