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LA-ICP-MS zircon U-Pb age, geochemistry and petrogenesis of the Yaoli pluton
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Abstract: Located in the northeast of Jiangxi Province along the Qinzhou-Hangzhou junction belt, the Yaoli
granite intruded into the Shuanggiaoshan rock group and Xikou rock group. The granite is mainly composed of
quartz, potash feldspar, plagioclase, biotite and minor muscovite. The LA-ICP-MS zircon U-Pb dating shows
that the one-forming age of the Yaoli pluton is 132.0+ 1.9 Ma, with another age of 141.7 £2.6 Ma, suggest-
ing that another magmatic activity occurred at 141.7 +2.6 Ma. The Yaoli pluton is characterized by high K,O/
Na, O ratios and SiO, content as well as low content of AL,O;, MgO, CaO and TiO,. The A/CNK ratios vary

from 0.92 to 1.17, mostly higher than 1.1, implying that the Yaoli granite belongs to high-K calc-alkaline and
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peraluminous series. The Yaoli granite is also enriched in LILEs but depleted in HFSEs of Nb and Ti. The §Eu
values vary from 0.30 to 0.86. The granite is remarkably characterized by enrichment of LREE, which is simi-

lar to things of Ehu pluton and Wolonggu pluton which were formed at the same time as the Yaoli granite. They

were all generated by partial melting of metamorphosed argillaceous rock in the deep crust; nevertheless, the

Yaoli granite is different from Tongchang granite, which formed in Middle Jurassic. These data show the de-

crease of formation temperature and pressure of the granite from Middle Jurassic to Early Cretaceous, suggesting

that the tectonic setting of the northeast of Jiangxi Province along the Qinzhou-Hangzhou junction belt was an

extensional tectonic environment.
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Sketch geological map of the Yaoli pluton (modified from Geological Survey Institute of Jiangxi Provinces 20119)
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Fig. 2 Outcrop photographs(a, bJand representative microphotographs(c, d)of the Yaoli granite
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Fig. 3 Zircon cathodoluminescence images (a) and concordia diagram of LA-ICP-MS zrcon U-Pb dating (b and ¢) for the Yaoli granite
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Table 1 LA-ICP-MS zircon U-Pb dating analytical data for the Yaoli granite

wp/107° /)47 3 LA AEHS / Ma
75 W R Th/U

Pb Th U 2()7I)b/2()(>1)b 2[J7Pb/235U 1o Zt)ﬁpb/ZSSU 16 Z(JGPb/238U 1o

1 12YL5-1 1.2 27.7 65.8 0.42  0.0526 0.0066 0.1451 0.0163 0.0201 0.0005 128.58 2.9
2 12YL52  20.8 39.2 17.1 2.29  0.0505 0.0058 0.1389  0.0166  0.0200 0.0005  127.57 3.0
3 12YL5-3  19.0 37.2 46.4 0.80  0.0539 0.0035 0.1543 0.0100 0.0208 0.0004  132.60 2.3
4 12YL5-4  29.7 46.3 58.7 0.79  0.0537 0.0029 0.1547 0.0089  0.0208 0.0004  132.49 2.3
5 12YLS-5 9.7 24.3 69.2  0.35  0.0518 0.0029 0.1462 0.0070 0.0207 0.0009  132.29 5.4
6 12YL5-6 8.5 25.2 97.8 0.26  0.0545 0.0033 0.1573  0.0075 0.0211 0.0004 134.64 2.6
7 12YL5-7  27.9 58.6 81.9 0.72  0.0492 0.0056 0.1402 0.0168 0.0208 0.0010 133.01 6.5
8 12YL5-8  17.4 34.8 59.2  0.59  0.0511 0.0074 0.1495 0.0184 0.0216 0.0009 137.89 5.8
9 12YLS9  25.7 26.8 79.3 0.34  0.0503 0.0029 0.1561 0.0095 0.0225 0.0003  143.3¢ 2.0
10 12YLS-10 11.6 40.8 154.7 0.26  0.0513  0.0012 0.1477 0.0039 0.0209 0.0004  133.26 2.5
11 12YL5-11  67.4 89.2 160.2 0.56  0.0515 0.0049 0.1470 0.0135 0.0207 0.0004  132.36 2.7
12 12YL5-12 23.0 27.6 52.9 0.52  0.0491 0.0034 0.1505 0.0114  0.0222 ~0.0005 141.49 2.9
13 12YL5-13  77.1 165.5246.2 0.67  0.0501 0.0033 0.1525 0.0119  0.0220  0.0003  140.39 2.2
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Table 2 Major element( wy/ % Jand trace element(wy/10~%)content of the granites in the area
BE BLAARCAR SR KW RGBS 4, 2010) e R CFRAR 4, 2013)
v
12YL-1 12YL2 12YL-3 12YL4 EHI EH2 EH3 EHS5 WY0l WY02 WY03 WY04 WY05
SiO, 74.58  72.09 73.86 76.49  73.3  71.68 71.74 69.47 76.04 74.5 74.88 75.79  73.39
TiO, 0.18 0.20 0.24 0.15 0.21 0.33 0.32 0.38 0.10 0.10 0.11 0.11 0.23
ALO; 13.45  13.23  13.43  12.52  14.60 14.90 14.80 15.90 12.60 13.37 12.94 12.45 13.55
Fe,05 0.35 0.74 0.66 0.53 1.48 2.41 2.43 2.81
FeO 1.20 0.99 1.13 0.88 1.48 1.48 1.68 1.63 1.89
MnO 0.04 0.05 0.04 0.03 0.04 0.06 0.06 0.06 0.03 0.03 0.03 0.03 0.03
MgO 0.25 0.28 0.32 0.23 0.27 0.63 0.60 0.72 0.10 0.11 0.20 0.10 0.26
Ca0 0.71 1.74 0.62 0.48 1.28 1.70 1.61 0.68 0.37 0.45 0.39 0.27 0.94
Na,O 3.14 3.97 2.85 2.96 3.14 3.29 3.15 2.04 2.99 3.28 3.11 3.05 2.77
KO 4.64 4.33 5.21 4.54 4.76 4.15 4.29 4.48 4.80 5.12 5.06 4.88 5.48
P,0s 0.19 0.18 0.19 0.18 0.11 0.14 0.16 0.23 0.16 0.19 0.17 0.18 0.19
Total 98.73 97.80 98.55 98.99 99.19 99.29 99.16 96.77 98.67 98.63 98.57  98.49  98.73
LOI 1.08 1.26 1.28 0.99 0.90 0.85 0.90 3.09 0.97 1.02 1.03 1.12 0.89
K,O/Na,0O  1.48 1.09 1.83 1.53 1.52 1.26 1.36 2.20 1.61 1.56 1.63 1.60 1.98
K,0+Na,O  7.78 8.30 8.06 7.50 7.90 7.44 7.44 6.52 7.79 8.40 8.17 7.93 8.25
Ca0/Na,O 0.23 0.44 0.22 0.16 0.41 0.52 0.51 0.33 0.12 0.14 0.13 0.09
ALO3/TiO,  74.72  66.15 55.96 83.74 69.52 45.15 46.25 41.84 126.00 133.70 117.64 113.18 58.91
HR2RE 1.92 2.37 2.11 1.68 2.06 1.93 1.93 1.61 1.84 2.24 2.09 1.92 2.24
A/CNK 1.17 0.92 1.17 1.17 1.15 1.15 1.16 1.68 1.17 1.14 1.14 1.15 1.11
Rb 348.0  298.0 347.0 322.0 182.0 150.0  159.0  170.0  392.0  407.0  412.0 364.0  308.0
Ba 82.4 97.2  365.0  62.3  254.0 205.0 237.0 274.0  75.8 60.0 84.9 68.2  430.0
Th 10.2 13.1 14.2 9.95 6.19 9.64 9.43 10.9 9.89 8.89 12.1 1.7 14.7
U 3.69 3.71 11.7 10.4 3.55 4.24 14.4 5.24  13.03  20.6 9.69 8.3 8.11
Ta 2.25 2.39 2.44 2.45 1.2 1.49 1.8 1.71 2.75 3.8 3.06 3.2 1.61
Nb 13.6 14.4 15.3 12.5 6.14 8.97 9.41 10.9 15.1 15.6 16.8 16.3 13.0
Zr 105.0 123.0 130.0  89.6 74.0 80.0  102.0 136.0  73.0 69.0 71.5 72.9 51.7
Sr 43.1 56.6 67.8 41.2  124.0 124.0 127.0  80.0 27.3 22.2 30.8 37.0 86.9
Hf 3.33 3.92 3.98 3.19 2.29 2.75 3.21 3.89 3.23 3.24 3.07 3.43 1.94
La 13.9 17.4 22.1 10.7 10.6 17.9 16.7 18.9 11.6 9.45 14.7 10.8 31.0
Ce 31.0 39.8 46.9 26.1 22.6 37.3 35.9 41.5 27.2 21.4 33.0 25.4 65.1
Pr 3.63 4.61 5.64 2.83 2.58 4.67 4.21 4.97 3.47 2.67 4.13 3.17 7.99
Nd 13.6 18.1 21.8 11.0 10.0 18.1 16.8 19.2 13.4 10.3 16.4 12.1 32.1
Sm 3.25 4.45 5.14 2.77 2.21 4.17 3.72 3.98 3.9 3.12 4.64 3.74 6.9
Eu 0.38 0.49 0.91 0.27 0.58 0.72 0.71 0.64 0.35 0.27 0.36 0.32 1.29
Gd 3.18 4.49 4.52 2.74 1.79 3.29 3.22 2.91 3.69 2.92 4.16 3.29 5.87
Th 0.55 0.73 0.72 0.50 0.25 0.42 0.43 0.31 0.66 0.59 0.73 0.66 0.99
Dy 2.89 3.93 3.73 2.75 1.57 2.48 2.38 1.83 2.61 2.53 2.95 2.64 4.24
Ho 0.46 0.65 0.59 0.45 0.31 0.46 0.43 0.32 0.30 0.31 0.30 0.29 0.58
Er 1.27 1.87 1.60 1.30 0.90 1.27 1.21 0.88 0.50 0.66 0.57 0.56 1.29
Tm 0.16 0.24 0.2 0.18 0.13 0.17 0.17 0.13 0.06 0.09 0.06 0.06 0.15
Yb 1.09 1.55 1.26 1.19 0.86 1.11 1.15 0.84 0.34 0.53 0.37 0.37 0.83
Lu 0.15 0.21 0.19 0.17 0.13 0.17 0.17 0.13 0.04 0.06 0.04 0.05 0.10
Y 14.6 20.1 16.9 13.80 7.88 11.80  11.9 7.19 9.52 9.63 9.72 9.38  15.60
SREE 75.51  98.52 115.3  62.95 54.51 92.23 87.2  96.54 68.11 54.89  82.4  63.44 158.42
LREE 65.76  84.85 102.49 53.67 48.57 82.86 78.04 89.19 59.92 47.21  73.23  55.53 144.38
HREE 9.75  13.67 12.81  9.28 5.94 9.37 9.16 7.35 8.2 7.69 9.18 7.92  14.05
LREE/HREE 6.74 6.21 8.00 5.78 8.18 8.84 8.52 12.13 7.3l 6.14 7.98 7.01  10.28
(La/Yb)y  9.15 8.05 12.58  6.45 8.84  11.57 10.42 16.14 24.54 12.91 28.65 20.88  26.86
5Eu 0.36 0.33 0.56 0.3 0.86 0.57 0.61 0.55 0.28 0.28 0.25 0.28 0.62
3Ce 1.05 1.07 1.0 1.14 1.03 0.98 1.02 1.03 1.04 1.03 1.02 1.05 0.99

H: BRE2 R = (KO + Nay0)?/(Si0, — 43); A/CNK = ALO;/ (K,0O + Na,O + Ca0); SEu=Euw/Eu”;

3Ce=Ce/Ce™ »
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