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Fig. 1 Structural location(a) and Geological sketch map(b) of Qianhuhetaolegai pluton in Zhengxiangbai Banner
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Fig. 2 Single polarization(a) and Orthogonal polarization(b) characteristics of biotite granites

in Qianhuhetaolegai of Zhengxianghai Banner
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Fig. 3 CL images of zircons from biotite granites in Qianhuhetaolegai of Zhengxiangbai Banner
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Fig. 4 U-Pb concordian diagrams of zircons from biotite granites in Qianhuhetaolegai of Zhengxiangbai Banner
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Table 2 Analysis data of major elements( %) , rear earth elements and trace elements( x10~*)

in biotite granites in Qianhuhetaolegai of Zhengxiangbai Banner

KT BQ-26 | BQ-27 | BQ-28 | BQ-29 | BQ-30 S BQ-26 | BQ-27 | BQ-28 | BQ-29 | BQ-30
Sio, 71.15 70.99 71.78 71.35 71.67 Hf 4.55 4.18 4.59 4.33 4.70
AL, 0, 14.73 14.64 14.61 14.65 14.60 Ho 0.48 0.51 0.48 0.60 0.57
Ca0 0.44 0.42 0.33 0.42 0.35 La 33.58 31.97 32.61 37.44 35.47
FeO" 3.14 3.28 2.97 2.76 3.20 Lu 0.30 0.28 0.27 0.32 0.30
K,0 3.73 3.48 3.38 3.53 3.13 Nb 9.46 9.10 9.36 9.41 9.68
MgO 0.57 0.50 0.44 0.42 0.44 Nd 22.33 21.74 21.36 24.50 23.63
MnO 0.09 0.08 0.09 0.04 0.05 Pr 6.48 6.19 6.20 7.04 6.74
Na,0 3.92 431 3.94 4.55 431 Rb 128.3 113.4 112.2 113.7 95.20
P,0; 0.08 0.08 0.07 0.09 0.08 Sm 3.40 3.32 3.32 3.78 3.68
TiO, 0.22 0.22 0.22 0.22 0.22 Sr 157.9 178.4 133.6 236.2 149.6
ek 1.51 1.30 1.80 1.54 1.68 Ta 0.53 0.49 0.52 0.50 0.52
5§y 99.57 99.31 99.62 99.56 99.73 Th 0.49 0.50 0.49 0.56 0.55
A/NK 1.41 1.35 1.44 1.30 1.39 Th 9.97 9.69 9.86 9.97 9.86
A/CNK 1.31 1.26 1.36 1.21 1.31 Tm 0.29 0.27 0.25 0.30 0.29
AKI 0.71 0.74 0.69 0.77 0.71 U 1.39 1.06 1.15 1.32 1.27
Ba 1194 1251 1021 1263 961.1 Y 12.47 12.66 12.50 17.92 15.66
Ce 62.92 61.33 62.74 67.25 60.90 Yb 1.91 1.81 1.75 1.86 1.89
Cs 5.16 4.29 8.01 8.34 5.00 Zr 180.76 | 163.15 | 178.94 | 170.31 | 184.01
Dy 2.55 2.65 2.55 3.01 2.94 SREE 140.2 136.2 137.5 152.9 143.1
Er 1.53 1.56 1.51 1.86 1.76 o 0.69 0.76 0.71 0.75 0.70
Eu 0.76 0.82 0.77 0.90 0.83 10000Ga/Al | 2.29 2.30 2.29 2.26 2.25
Ga 17.84 17.80 17.74 17.54 17.40 || Zr+Nb+Ce+Y | 265.6 246.2 263.5 264.9 270.3
Gd 3.23 3.23 3.20 3.50 3.51
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Fig. 6 Chondrite-normalized REE patterns (a) and primitive mantle-normalized diagram (b) from

biotite granites in Qianhuhetaolegai of Zhengxiangbai Banner
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LA-ICP-MS Zircon U-Pb Ages, Geochemical Characteristics of Middle
Permian Qianhuhetaolegai Granite in Zhengxiangbai Banner,

Inner Mongolia and Their Tectonic Significances

PENG Yunbiao, JIANG Xiaojun, YAN Pengbing, DAI Mingjian, XING Yajie
Geological Survey No. 208, China National Nuclear Corporation, Baotou, Inner Mongolia, 014000

Objectives: There are abundant magmatic rocks in the south of the Central Asian orogenic belt, recording the
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Neoproterozoic to Permian subduction of the Paleo-Asian ocean. However, there is still no uniform understanding of
the final closing time. Based on the study of Qianhuhetaolegai intrusion in the Bainaimiao island arc, this paper
provides a further constraint for determining the time limit.

Methods: Five fresh samples were collected for analyzing the whole-rock main and trace elements in
Qianhuhetaolegai of Zhengxiangbai Banner. One sample was selected to carry out the zircon U-Pb dating study by
LA-ICP-MS method.

The determination of major elements, trace elements and rare earth elements in chemical analysis samples was
completed in the laboratory of Beijing Yanduzhongshi Testing Technology Co., Lid. The sample was pretreated by
digestion method, and the content of trace rare earth elements in whole rock was determined by inductively coupled
plasma mass spectrometer (ICP-MS) M90. The precise analysis of the main elements of rock was carried out by
XRF fluorescence spectrometer melting method.

The test was performed using LA-Q-ICP-MS. The laser ablation system was New Wave UP213 and ICP-MS was
Bruker M90. The zircon dating area was selected according to zircon photomicrography, and the diameter of the
ablation spot was selected to be 30 wm. The isotope ratio correction was performed using the Andersen method. The
U-Pb age, Pb isotope ratio and trace element content in zircon dating were processed using the ICP-MS DataCal
program, and the weighted mean age calculation and mapping were performed using the Isoplot program.

Results: Based on the study of the field occurrence characteristics, microscopic characteristics, geochemistry
characteristics and chronological characteristics of the intrusion, the lithology and rock types were identified in
detail, its emplacement age was determined, and its origin and tectonic background were discussed. Zircons
collected from the intrusion exhibit zone texture and have high Th/U ratios of 0.37 to 0.69, consistent with
magmatic zircons. LA-ICP-MS zircon U-Pb dating revealed that the intrusion was emplaced in the middle Permian
(276.4+1.5Ma). All the samples are enriched in Si0,(70.99% to 71.78% ) , alkalis contents (7.32% to 8.08% ) ,
with high K,0/Na,O ratios (0.73 to 0.95). They are enriched in LREEs relative to HREEs, with (La/Yb) = 11.
89 to 13.59 and slightly negative Eu anomalies of 0.69 to 0.76. All the samples are relatively enriched in LILEs (e.
g., K and Rb) and depleted in HFSEs (e.g., Nb, Ta, P and Ti).

Conclusions: The Qianhuhetaolegai biotite granite was emplaced in the middle Permian. The Elemental data
suggest that the intrusion belongs to I-type granite and was derived by partial melting of crustal source induced by
subducted slab-released fluids. Thus, the intrusion was likely emplaced in an active continental margin. We
consider that the final collision between two paleo-plates in the study area should not be earlier than 276.4 Ma.

Keywords: granites; LA-ICP-MS zircon U-Pb dating; geochemistry; Middle Permian; Paleo-Asian Ocean;
Zhengxiangbai Banner, Inner Mongolia
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