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Petrogenesis of the middle Ordovician granite in the Yaodonggou area of the
North Qilian orogenic belt: Constraints from zircon U-Pb geochronology
and geochemistry

BU Tao, WANG Guo-giang, TANG Zhuo, LUO Gen-gen, ZHU Tao, JI Bo and GUO Lei

(' Research Center for Orogenic Geology, Xi’ an Center of Geological Survey, Xi’ an 710054, China; MNR Key Laboratory for the
Study of Focused Magmatism and Giant Ore Deposits, Xi’ an Center of Geological Survey, Xi’ an 710054, China)

Abstract: This paper reports LA-ICP-MS zircon U-Pb dating data as well as whole rock major and trace element
data from granite pluton in the Yaodonggou area of the North Qilian orogenic belt. The result shows that the pluton
was emplaced at 466 +2 Ma. The Yaodonggou granite contains high Si0,(72.45% ~80.18%) and Alk (6.04%
~8.12%) . Its K,O content is less than that of Na,O with K,0/Na,O ratio of 0. 07 ~0.71, Ritterman index of
0.96 ~2.16 (less than 3.3), and A/CNK of 0.94 ~1.01. The granite belongs to low-medial potassium calcium
alkaline series quasi-aluminum rocks. The chondrite-normalized REE patterns show the right-inclined type of LREE
enrichment, with a medium negative Eu anomaly and 8Eu of 0. 67 ~0.81. The primitive mantle-normalized spider-

gram shows depletion of Nb, Ta, Ti, P and enrichment of Rb, K, U. The P,0, —SiO, diagram shows the trend of
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I- type granite. The Y —Rb diagram shows the characteristics of differentiated I-type granite. Combined with the re-

gional geological background, the authors hold that the formation of the Yaodonggou granite was probably related to

the northward subduction of the North Qilian Ocean Basin, which led to the back-arc extension and mantle-derived

magmatic intrusion and uplift. As a result, the ancient crustal material was remelted to form parent magma, then it

was subjected to moderate crystallization differentiation. The magma had the property of island arc magma, which

might have been attributed to the fact that the back arc basin was split on the basis of island arc or its magma source

area was reformed by subduction plate fluid or melt.

Key words: U-Pb zircon dating; geochemistry; I-type granite; back-arc basin; North Qilian; Gansu
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Fig. 1 Tectonic subdivisions (after Feng Yimin et al. ; 1996) and distribution of granite in the Yaodonggou area, Gansu
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Fig. 3 Measuring position and CL images of zircon grains from granite in the Yaodonggou area, Gansu
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Table 2 Chemical compositions of major elements (w,/% ) and trace elements (w,/10°) for granite in the
Yaodonggou area, Gansu

5 2017YT-3-1H 2017YT-3-2H 2017YT-3-3H 2017YT-34H 2017YT-3-5H 2017YT-3-6H
Sio, 74.70 73.70 79.36 77.88 80.18 72.45
AL O, 12.46 12.75 11.23 11.76 10.16 13.57
Fe,0, 0.34 0.30 0.11 0.13 0.17 0.49
FeO 1.06 1.23 0.66 0.82 0.55 1.24
Ca0 1.34 1.45 0.74 0.80 1.08 1.21
MgO 0.71 0.81 0.46 0.53 0.35 0.91
K,0 2.70 2.89 0.43 0.96 1.65 3.30
Na, O 4.64 4.65 5.75 5.78 4.31 4.67
Tio, 0.20 0.22 0.16 0.16 0.13 0.24
P, 05 0.05 0.05 0.03 0.03 0.03 0.06
MnO 0.04 0.04 0.03 0.02 0.02 0.05
JSEN 1.64 1.83 0.98 1.07 1.29 1.72
H,0* 0.74 0.84 0.48 0.50 0.56 0.98
Alk 7.47 7.69 6.25 6.82 6.04 8.12
K,0/Na, 0 0.58 0.62 0.07 0.17 0.38 0.71
A/CNK 0.96 0.95 1.00 0.98 0.94 1.01
La 20. 60 16. 60 10.80 14.00 16.20 21.40
Ce 34.00 25.70 21.20 27.50 31.60 40.70
Pr 5.30 4.63 2.30 3.14 3.53 5.62
Nd 19.00 16. 80 7.88 11.00 11.50 20.00
Sm 3.86 3.21 1.37 1.91 2.08 3.75
Eu 0.85 0.78 0.29 0.43 0.53 0.87
Gd 3.55 2.97 1.21 1.80 1.83 2.92
Tb 0.58 0.47 0.19 0.27 0.28 0.45
Dy 3.42 2.66 1.02 1.54 1.62 2.56
Ho 0.68 0.56 0.21 0.32 0.34 0.56
Er 1.96 1.59 0.59 0.96 0.95 1.65
Tm 0.30 0.26 0.096 0.15 0.16 0.26
Yb 1.98 1.72 0.66 1.03 1.02 1.79
Lu 0.31 0.28 0.10 0.17 0.17 0.28
Y 24.80 16.30 4.86 8.65 9.26 14.30
SREE 121.19 94.53 52.78 72.87 81.07 117.11
SEu 0.69 0.76 0.67 0.70 0.81 0.77
(La/Sm) 3.45 3.34 5.09 4.73 5.03 3.68
(La/Yb)y 7.46 6.92 11.74 9.75 11.39 8.58
(Gd/Yb) 1.48 1.43 1.52 1.45 1.48 1.35
Cu 4.79 4.85 12.10 7.79 40.10 6.34
Pb 8.38 7.79 9.05 7.38 8.80 10.20
Zn 15.40 16.00 16.20 15.70 10.80 19.00
Cr 3.92 2.70 2.50 3.38 2.19 3.55
Ni 0.72 3.55 1.78 0.12 0.53 1.04
Co 1.98 2.19 1.36 1.75 1.96 2.51
Li 6.18 7.12 2.52 2.75 3.42 7.26
Rb 58.90 49.30 14.00 24.50 37.90 74.20
Cs 0.92 0.89 0.65 0.49 0.85 1.04
Sr 79.40 66. 80 81.10 75.30 91.50 103.00
Ba 494 518 87.9 224 360 612
\% 14.80 16.70 5.36 5.24 4.64 20.20
Sc 7.63 11.30 9.40 11.40 5.81 7.68
Nb 5.88 7.25 4.56 5.67 4.78 7.30
Ta 0.48 0.56 0.38 0.45 0.36 0.56
Zr 127 133 112 122 97 147
Hf 3.50 3.88 2.92 3.33 2.67 4.17
Be 1.10 1.08 0.86 0.93 1.04 1.28
Ga 10.8 11.00 8.38 9.86 8.55 12.40
U 2.16 2.46 1.72 1.99 1.98 3.04

Th 11.30 11.20 5.51 7.10 7.37 12.00
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