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Fig. 1 Geotectonic location (a) (structure from@; ophiolite from Xu Xingwang et al., 2013#; alkaline granite
from Zhu Xiaoqing et al.,2006&) and geological map (b) of Laoyemiao area, eastern Junggar
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1—Holocene alluvium and proluvial; 2—Upper Pleistocene Xinjiang Group; 3—the Second Lithologic Member of the Batamane Mountains
Formation, Upper Carboniferous; 4—the First Lithologic Member of the Batamane Mountains Formation; 5 ~ 7—the Casio Formation, Upper

Devonian; 5—the Third Lithologic Member, 6—the Second Lithologic Member, 7—the First Lithologic Member; 8—syenite porphyry; 9—granite

porphyry; 10—diabase—porphyrite dike; 11—alkaline granite; 12—ophiolite; 13—fault ;14—sampling position and serial number
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Table 1 Whole—rock major( %) , rare earth and trace elements ( x10™®) concentrations

of the alkali granites in Laoyemiao area
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Si0, 63.58 | 64.19 | 64.45 | 69.92 La 54.4 55.7 54.5 60.7 Sr 340 226 261 50.5
Tio, 0.97 0.93 0.93 0.52 Ce 110.5 114 112 124.5 K 36609 | 36610 | 37191 | 43583
Al O, 15.30 | 15.37 | 15.06 | 14.37 Pr 14.05 14.9 14.3 15.25 Rb 68.1 61.5 69.5 84.4
TFe, 04 4.73 4.57 4.67 3.19 Nd 54.6 58.2 56.7 56.3 Ba 1605 1530 1425 724
Fe, 05 2.40 2.49 1.67 2.32 Sm 10.25 10.9 10.95 10.7 Th 4.8 4.63 4.59 6.47
FeO 2.1 1.87 2.7 0.78 Eu 2.91 3.16 2.84 1.76 Ta 1 1 0.9 1.3
MnO 0.13 0.14 0.13 0.09 Gd 9.36 9.88 9.42 9.51 Nb 16.2 16 16 20
MgO 1.21 1.06 1.18 0.47 Th 1.38 1.51 1.42 1.55 Ce 110.5 114 112 125
Ca0O 2.29 2.47 2.4 0.44 Dy 7.74 8.3 7.96 9.39 P 1527 1527 1527 523
Na, O 4.97 5.40 5.05 4.54 Ho 1.55 1.66 1.59 1.91 Ir 337 400 413 505
K,O 4.41 4.41 4.48 5.25 Er 4.36 4.59 4.6 5.61 Hf 7.5 8.4 9 11.4
P,0; 0.35 0.35 0.35 0.12 Tm 0.66 0.7 0.71 0.89 Sm 10.3 11 11 11
[o%S 1.87 1.35 1.22 0.98 Yb 4.02 4.45 4.32 5.6 Ti 5814 5574 5574 3117
Jo¥ | 99.58 | 100.03 | 99.62 99.8 Lu 0.62 0.67 0.68 0.89 Ga 21.6 21.9 21.8 22.4
DI 82.12 | 83.57 | 82.47 | 92.33 Y 44.6 47.6 45.8 54.8 Sr/Y 7.62 4.75 5.7 0.92
Mg” 33.63 | 31.48 | 33.36 | 22.59 SREE 276.4 |288.62 |281.99 | 304.56 Nb/Ta 16.2 16.2 17.78 | 15.54
A.R 3.29 3.44 3.40 4.9 LREE 246.71 | 256.86 | 251.29 | 269.21 Zr/ Hf 4493 | 47.62 | 45.89 44 .3
S 4.17 4.48 4.17 3.53 HREE 29.69 | 31.76 30.7 35.35 Th * 0.45 0.45 0.42 0.5
A/CNK 0.89 0.85 0.86 1.03 ||LREE/HREE | 8.31 8.09 8.19 7.62 K* 1.15 1.12 1.17 1.21
A/NK 1.18 1.13 1.14 1.09 Lay/Yby 9.71 8.98 9.05 7.78 Nb* 0.14 0.14 0.14 0.15
Na/K 1.13 1.22 1.13 0.86 Lay/Smy 3.43 3.3 3.21 3.66 Sr* 0.17 0.11 0.13 0.02
R1 1327 1206 1333 1747 Gdy/Yby 1.93 1.84 1.8 1.4 7r” 1.41 1.61 1.66 2.73
R2 620 627 621 357 SEu 0.89 0.91 0.83 0.52 Ti* 0.12 0.11 0.11 0.06
Fe ™ /MgO 3.52 3.88 3.56 6.11 3Ce 0.96 0.95 0.96 0.98 T, 819 826 833 890
T,/K= 00 Watson et al., 1983), JE P T O 2 4 O, P EL B S 0 B FG O M b &
2.95+0.85M+ln ——
Zr,,/107°

n(Na)+n(K)+2n(Ca)
n(Al) * nSi)
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Fig. 2 TAS classification( a) (after Middlemost,1994) , aluminum saturation (b) (after Maniar and Piccoli, 1989) and

A.R—Si0,(c) (after Wright,1969) diagrams of the Laoyemiao granite, eastern Junggar
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Fig. 3 Chondrite-normalized REE distribution patterns (a) and primitive mantle-normalized trace element spider diagrams (b)

for the alkali granites in Laoyemiao area, Eastern Junggar ( values for standardization from Sun and Mc Donough, 1989 )
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Fig. 4 Zircon morphology and cathodoluminescence ( CL) images of the Laoyemiao granite in eastern Junggar
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Zircon U-Pb Dating, Geochemical Characteristics of Alkali-granites in

Laoyemiao Area, Eastern Junggar, and Geological Significance

XIONG Shuangcai ,ZHANG Zhengfeng, LI Guang, LIU Runze

HUA Xudeng,ZHAO Fuzhuang,ZHOU Pengfei, LI Guanlu
No. 1 Geological Party,Xinjiang Bureau of Geology and Mineral Resources,Changji, Xinjiang,831100

Objectives: Laoyemiao area is located in east of East Junggar,known as the important tectonic metallogenic

belt of the Central Asian Orogenic Belt ( CAOB). Through high-precision zircon U-Pb dating and comprehensive

research on rock geochemistry, combined with regional comparison, the diagenetic age was determined and its
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formation environment was discussed to provide chronology and petro-geochemical constraints for the study of Late
Paleozoic tectonic magmatism.

Methods: The full analysis of the rock was tested in the Aussie Minerals Laboratory in Guangzhou. After the
sample was crushed, shrunk and ground to 200 mesh, the content of rare earth elements was determined by ME-
MS81 fusion inductively coupled plasma mass spectrometry. ME-XRF26X fluorescence spectrometer was used for
precise analysis. Determination of iron oxide by the main trace element of rock and Fe-VOLOS titration.

Zircon single minerals were selected in the laboratory of the Institute of Regional Geology and Mineral
Resources Research ofHebei Province, and the target, CL photographing, transflective photography, zircon dating
and data were carried out in the State Key Laboratory of Mineral Deposits Research Mechanism of Endogenous Metal
Deposits, Nanjing University. Correction. The zircon U-Pb test was carried out on an Agilient 7500a ICP-MS
connected by a 193 nm laser sampling system. The laser ablation beam spot diameter was 32 pm and the frequency
was 6 Hz. He gas was used as the carrier gas for the ablation material, and then mixed with the Ar gas. Analyze.
The isotope ratios obtained by the experiment were processed by the GLITTER program and subjected to ordinary
lead calibration. The test results are shown in Table 2. The age harmonic curve and the weighted average calculation
were processed using Isoplot (3.0) software.

Results: Laoyemiao alkali granites are characterized by high Si0,(63.58% ~69.92% ) , high alkaline( Na,O+
K,0: 9.38% ~9.81%) , low CaO (0.44% ~2.47%) and low Ti0,(0.52% ~0.97%) , Similar to typical A-type
granites, which genesis type belongs to the A2-type granites and produced in the post-orogenic environment. The
alkali granites are enriched Rb Ba K .Th Zr and relatively depleted in P ' Ti \Nb Ta. Obvious enrichment light rare
earth elements ( LREE/HREE =7.62 ~8.31), the internal fractionation of light rare earth elements is relatively
strong, but weak in heavy rare earth elements , and lack in Eu anomaly (8Eu =0.52~0.91).Zircon temperature
saturation temperature of 819 ~890°C , belonging to high-temperature granite , moderate pressure. The zircon U-Pb
age of LA-ICP-MS shows that its crystallographic age is two phases, which are 297.0£6.5 Ma and 310.0+2.0 Ma,
respectively, indicating that the age of its formation is Late Carboniferous.

Conclusions: Laoyemiao area was tiled into the Siberian plate at the end of the Late Carboniferous period
(297.0£6.5) Ma and entered the transitional period of post-orogenic conversion into the plate.The lateral growth of
the crust in the area was ended, but the area was still vertically proliferated due to the intrusion of a large amount
of mantle-derived magma to the lower crust.

Keywords: east Junggar; alkali granite; post-orogenic environment; zircon U-Pb dating; petrogeochemistry ;
Late Carboniferous — Early Permian
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