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LA-ICP-MS Zircon U-Pb Dating and Its Geological Implications of Yingmaotuo Granitic Rocks

WANG Lei, YANG Jian-guo, WANG Xiao-hong, QUAN Shou-cun, LI wen-ming, XIE Xie, Qi Qi, JIANG An-ding
Key Laboratory for the Study of Focused Magmatism and Giant Ore Deposits, MLR, Xi’an Institute
of Geology and Mineral Resources, Xi’an 710054, China

Abstract : In order to reveal the tectonic evolution characteristics of the Beishan area, we analysed the petrological and ge-
ochemical characteristics of the granitic rocks in Beishan Yingmaotuo area. Through the rock geochemical analysis, we
concluded that the geanitic rocks are cale - alkaline and metaluminous - peraluminous series rocks with intermediate
Si0, content(62. 1% -72.92% ) , high content of Na,0+K,0(5.4%-9.12% ). In addition, they exhibit relatively gentle
enrichment of light rare elements( LREE) , and flat heavy rare earth elements( HREE) and weak negative Eu anomalies in
the chondrite—normalized REE patterns. In comparison with other granitic rocks, the granites have the characteristics of
| -type or | to A grantite. Through the LA-ICP-MS zircon U-Pb dating analysis of granodiorite, we concluded that its
emplacement time was 384. 7+7. 7Ma. Based on the regional geology, the above characteristics reflected that the granitic
rocks in the Yingmaotuo area were formed in the spread tectonic background after the early Paleozoic Beishan ocean basin
collisional orogeny, and indicated that the Beishan area entered into a new phase of plate extension.
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Geological map of the Beishan Yingmaotuo area, Gansu Province( modified after Zuo Guochao et al.,2011)
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Fig.2 Sketch map of granites distribution in the Beishan Huoshishan—Haergentoukoubu area( modified after Wang Lishe et al.,2009)
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Fig.3 CL images of zircons from the Yingmaotuo granite
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Table 1 LA-LCP-MS zircon U-Pb dating of the Yingmaotuo granite
207Pb/235 U 206Pb/238 U 207Pb/235 U 206Pb/238 U

I3 T R

A= lo M lo t/Ma lo t/Ma lo
YM-3-01 0.50871 0.01625 0.06045 0.00172 417.6 10.94 378.4 10.46
YM-3-02 0.46382 0.01688 0.05681 0.00164 386.9 11.71 356.2 10.03
YM-3-03 0.45934 0.00897 0.05854 0.00095 383.8 6.24 366.7 5.81
YM-3-04 0.47446 0.00934 0.06042 0.00097 394.3 6.43 378.2 591
YM-7-05 0.44296 0.01311 0.06145 0.00105 372.3 9.22 384.4 6.36
YM-3-06 0.49618 0.00991 0.06146 0.00100 409.1 6.73 384.5 6.09
YM-3-07 0.52011 0.01291 0.06257 0.00105 425.2 8.62 391.2 6.39
YM-3-08 0.49662 0.01072 0.06391 0.00104 409.4 7.28 399.3 6.30
YM-3-09 0.50452 0.01402 0.06395 0.00109 414.8 9.46 399.6 6.63
YM-3-10 0.53561 0.01990 0.06088 0.00172 435.5 13.16 381.0 10.45
YM-3-11 0.54255 0.01757 0.06059 0.00173 440.1 11.57 379.2 10.51
YM-3-12 0.51440 0.00941 0.05969 0.00097 421.4 6.31 373.7 5.89
YM-3-13 0.49894 0.01851 0.06502 0.00191 411.0 12.54 406.1 11.54
YM-3-14 0.54007 0.01248 0.06466 0.00107 438.5 8.23 403.9 6.5
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Table 2 Major element( %) and trace element(x10™°) compositions of the granites from the area of Yingmaotuo

TS YM-1 YM-2 YM-3 YM-4 YM-5 YM-6 YM-7 YM-8 YM-9 YM-10 YM-11 YM-12
Si0, 62.1 62.72 65.11 72.92 72.38 72.74 67.11 68 64.3 70.34 71.63 62.35
Al, 0, 14.48 14.49 15.99 13.26 13.41 13 14.61 14.67 16.92 15.38 13.15 16.11
Fe, 0, 1.42 2.21 0.67 0.68 0.23 1.03 0.13 1.34 0.05 0.44 0.26 0.96
FeO 6.31 5.77 3.11 0.93 1.79 0.64 3.9 1.79 3.98 2 2.2 4.64
CaO 4.24 3.36 4.03 1.55 1.32 1.67 2.41 3.72 2.63 3.36 2.53 6.2
MgO 1.42 1.35 1.56 0.24 0.42 0.36 1.9 2.42 1.1 0.94 0.82 2.27
K,0 2.44 2.16 2.42 5.42 4.5 4.81 2.71 2.69 4.07 1.67 3.8 1.4
Na, O 3.58 3.45 4.16 3.69 3.57 3.31 4.64 3.49 5.05 4.53 3.8 4
Tio, 1.04 1.05 0.54 0.24 0.27 0.3 0.5 0.4 0.62 0.34 0.24 0.92
P,0; 0.38 0.38 0.2 0.05 0.1 0.13 0.16 0.12 0.16 0.11 0.11 0.22
MnO 0.13 0.13 0.07 0.06 0.04 0.03 0.08 0.07 0.08 0.047 0.13
JSEN 2.2 2.65 1.91 0.03 0.03 0.03 0.96 0.05
H,0" 1.55 2.25 1.24 1.28 0.98 1.41 2.31 1.59 1.38 0.78 0.12
Bt 101.29 101.97 101.01 100.35 99.04 99.46 100.46 100.3 100.34 100.9 98.54 99.37

A/CNK 0.892 1.026 0.952 0.899 1.02 0.95 0.977 0.952 0.967 1.001 0.879 0.832

AR 1.95 1.92 1.98 4.2 3.42 3.48 2.52 2.01 2.75 1.99 2.88 1.64

A/MF 1.01 1 1.74 4.74 3.44 4.15 1.39 1.41 1.99 2.66 2.38 1.19
C/MF 0.54 0.42 0.8 1.01 0.62 0.97 0.42 0.65 0.56 1.06 0.83 0.83
043 1.84 1.55 1.92 2.76 2.2 2.2 2.21 1.51 3.86 1.4 2 1.49

SI 9.36 9.04 13.09 2.19 4 3.56 14.31 20.65 7.72 9.81 7.54 17.11
R1 2109 2271 2224 2252 2487 2545 2103 2601 1425 2632 2495 2246
R2 829 732 840 442 434 461 651 816 675 714 578 1101
Sr 255 378 248 100 140 76 150 415 270 379

Rb 82 78.6 85 230 152 228 106 100 86 60.8

Ba 684 847 384 770 630 670 960 1000 4140 329

Th 11.7 12.7 10.7 25 19 27 13 12.7 8.2 5.05

Ta 0.65 0.64 0.4 0.85 0.67 0.66 0.74 0.91 0.8 0.55

Nb 13.4 13.9 7.95 16 9.4 15 13 6.8 15 6.7

Zr 268 276 298 110 86 120 150 120 440 166

Hf 6.38 6.48 6.03 3.5 2.4 3.8 4.9 3.4 14 5.56

Sm 7.68 8.18 5.78 5.71 5.39 6.12 4.27 3.11 6.2 4.13

Yb 4 4.11 2.44 1.43 2.48 1.42 1.84 1.32 2.2 0.92

La 35.2 34.9 27.6 37.2 33.2 345 26 28.4 31 30.8 59.6 39.3
Ce 75.6 73.2 63.8 64.8 55.7 71.5 46.6 71 62.8 57.6 61.9 55

Pr 9.26 9.19 7.75 8.22 7.25 7.9 5.98 5.08 7.4 6.06 8.28 7.66
Nd 36.8 36.5 28.1 28.7 24.9 26 20.5 20.5 29.1 20.76 19.8 20.3
Sm 7.68 8.18 5.78 5.71 5.39 6.12 4.27 3.11 6.2 4.13 5.34 6.18
Eu 1.92 1.94 1.32 0.54 0.49 0.52 0.85 0.84 2.2 0.81 0.71 1.62
Gd 8.27 8.26 5.42 3.8 3.63 3.14 3.16 2.49 4.8 2.86 3.42 4.7

Th 1.28 1.3 0.82 0.69 0.66 0.51 0.57 0.35 0.9 0.44 0.54 0.77
Dy 7.48 7.91 4.6 3.72 4.63 3.49 3.89 2.21 5.4 2.3 3.12 4.19
Ho 1.76 1.79 1.06 0.68 0.89 0.58 0.76 0.49 1 0.36 0.6 0.83
Er 4.26 4.49 2.67 1.66 2.42 1.47 1.88 1.43 2.4 0.96 1.7 2.09
Tm 0.67 0.71 0.39 0.26 0.38 0.23 0.3 0.22 0.4 0.15 0.25 0.32
Yb 4 4.11 2.44 1.43 2.48 1.42 1.84 1.32 2.2 0.92 1.48 1.92
Lu 0.64 0.64 0.39 0.21 0.36 0.22 0.29 0.2 0.3 0.14 0.23 0.3

Y 45.8 46.4 28.6 16 24.7 19 18.3 5.24 22 16.3 17.1 21

>REE 194.82 193.12  152.14  157.62 142.38 157.60 116.89 137.64 156.10 128.29 166.97 145.18
LREE 166.46 163.91 134.35 145.17 126.93 146.54 104.20 128.93 138.70 120.16 155.63 130.06
HREE 28.36 29.21 17.79 12.45 15.45 11.06 12.69 8.71 17.40 8.13 11.34 15.12

LREE/HREE 5.87 5.61 7.55 11.66 8.22 13.25 8.21 14.80 7.97 14.78 13.72 8.60
(La/Yb) s 6.31 6.09 8.11 18.66 9.60 17.43 10.14 15.43 10.11 24.01 28.89 14.68
3Eu 0.73 0.71 0.71 0.33 0.32 0.32 0.68 0.89 1.19 0.68 0.47 0.88
3Ce 1.00 0.98 1.05 0.87 0.84 1.02 0.88 1.34 0.98 0.97 0.60 0.73
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Fig.8 Chondrite-normalized REE distribution pattern for the Yingmaotuo granite (after Sun and McDonough, 1989)
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