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Abstract

The Duobaoshan deposit,) located in northern Da Hinggan Muntains, is the largest porphyry Cu-Mo deposit
in Northeast China. In this study, the authors report LA-ICP-MS zircon U-Pb age, major, trace elements, and
Hf isotopic compositions of the ore-related granodiorite porphyry in the Duobaoshan deposit. LA-ICP-MS zircon
U-Pb dating yielded crystallization age of (474.9 +1.8) Ma for the granodiorite porphyry. Geochemical results
indicate that the w(SiO,) values are in the range of 70.73% ~ 73.45%, whereas w(K,0) and w(Na,O)
range from 2.99% to 3.88% and from 3.86% to 4.38% , respectively, suggesting that the rocks belong to
high-K calc-alkalne series. The trace elements are characterized by enrichment of Ba, K, La, Sr, Zr, Hf, Sm,
and depletion of Th, Ta, Nb, Ce, P, Ti. The REE characteristics are LREE enrichment with (La/Yb)y ratios
of 6.32~12.76. The zircon Hf isotope analysis shows ep(¢) values vary from 10.3 to 14.6. The geochemical

results indicate that the Duobaoshan granodiorite porphyry was probably formed in a continental marginal arc
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setting, and originated from partial melting of juvenile lower crust materials that were derived from the depleted

mantle under the thickened crust condition.

Key words: geochemistry, zircon U-Pb dating, Hf isotope, granodiorite porphyry, Duobaoshan deposit
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1 LA-ICP-MS U-Pb
Table 1 LA-ICP-MS zircon U-Pb data of the granodiorite porphyry from the Duobaoshan deposit
w PTh  w 38U 0 207pp, 23577 206pp, 238 o 206pp 238y
10-6 10-6 Pb “%°Pb lo Pb +°U lo Pb “°U lo Th U Ma o Ma %
HD3-16.1 103.1 122.9 0.0566 0.0002 0.5984 0.0084 0.0768 0.0011 0.8 476.9 6.3 99
HD3-16.2 44.1 76.0 0.0565 0.0002 0.5929 0.0045 0.0762 0.0005 0.6 473.2 3.2 99
HD3-16.3 97.9 127.6 0.0567 0.0002 0.6003 0.0062 0.0769 0.0007 0.8 477.3 4.5 99
HD3-16.4 218.8 189.8 0.0567 0.0001 0.5996 0.0041 0.0767 0.0005 1.2 476.3 2.9 99
HD3-16.5 70.4 102.6 0.0564 0.0003 0.5976 0.0071 0.0770 0.0009 0.7 478.3 5.5 99
HD3-16.6 41.9 76.6 0.0562 0.0002 0.5910 0.0043 0.0763 0.0005 0.5 473.8 3.0 99
HD3-16.7 186.5 205.6 0.0563 0.0001 0.5874 0.0023 0.0757 0.0002 0.9 470.3 1.3 99
HD3-16.8 49.2 75.5 0.0569 0.0002 0.5985 0.0033 0.0764 0.0003 0.7 474 .4 2.1 99
HD3-16.9 24.8 50.1 0.0567 0.0003 0.5962 0.0039 0.0764 0.0004 0.5 474 .4 2.4 99
HD3-16. 10 62.8 106.9 0.0572 0.0002 0.6045 0.0024 0.0767 0.0002 0.6 476.2 1.1 99
HD3-16.11 115.5 172.7 0.0571 0.0002 0.6055 0.0023 0.0769 0.0002 0.7 477.6 1.4 99
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Fig. 5 Zircon U-Pb ages of the granodiorite porphyry from the Duobaoshan deposit
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Table 2 Analyzed data of major elements trace and rare earth elements of the granodiorite porphyry from the Duobaoshan deposit
HD17-1 HD17-2 HD17-3 HD17-4 HD15-1 HD15-2 HD15-3
w B %
SiO, 73.12 73.45 73.06 72.37 70.73 71.87 72.26
ALO; 13.20 14.16 14.13 14.25 14.94 14.46 14.99
FeO" 2.50 2.12 2.20 2.93 2.90 1.87 1.93
CaO 1.28 0.75 0.67 0.56 0.56 1.33 0.85
MgO 0.41 0.53 0.49 0.35 0.53 0.45 0.35
KO 3.39 3.36 3.14 3.16 3.88 3.87 2.99
Na,O 4.30 3.86 4.22 4.32 4.38 4.14 4.30
MnO 0.01 0.02 0.03 0.03 0.01 0.01 0.02
TiO, 0.26 0.26 0.24 0.25 0.25 0.27 0.25
P,0s 0.08 0.09 0.09 0.09 0.11 0.11 0.10
LOI 1.34 1.50 1.79 1.47 1.46 1.38 1.67
99.89 100. 10 100. 06 99.78 99.75 99.76 99.71
K,O Na,O 0.79 0.87 0.74 0.73 0.89 0.93 0.70
K,0+ Na,0O 7.69 7.22 7.36 7.48 8.26 8.01 7.29
A CNK 1.01 1.25 1.22 1.23 1.20 1.08 1.26
w B 10°°
Li 2.64 4.96 5.06 3.04 5.82 3.45 3.85
Be 1.05 1.03 0.98 0.93 1.24 1.07 1.09
Sc 6.55 6.92 6.97 6.45 7.37 6.99 7.21
v 53.60 55.20 52.00 47.8 65.20 58.80 45.50
Cr 7.61 24.10 11.90 21.00 11.80 13.80 10.50
Co 2.58 3.01 3.00 2.99 2.80 2.76 2.42
Ni 4.09 12.50 7.27 10.30 6.29 7.40 5.81
Ga 14.60 15.90 15.30 14.50 18.10 15.60 15.30
Ge 1.01 0.98 0.94 1.04 1.04 1.05 0.99
As 1.05 5.62 4.10 1.75 1.96 4.07 2.02
Rb 40.40 44.80 40.20 35.50 47.70 43.00 34.70
Sr 232.00 210.00 205.00 224.00 241.00 228.00 268.00
Y 5.49 9.30 12.80 8.09 5.42 4.60 7.00
Zr 80.20 82.10 85.50 86.00 84.80 87.60 82.30
Nb 4.58 3.68 3.69 4.19 3.57 4.07 3.67
In 0.034 0.014 0.017 0.058 0.087 0.025 0.035
Sn 4.85 1.14 1.52 7.75 2.27 3.00 3.51
Sh 0.65 0.43 0.42 0.41 0.43 0.50 0.47
Cs 0.97 0.88 0.82 0.77 1.21 0.87 0.85
Ba 519.00 516.00 471.00 504.00 520.00 560.00 480.00
La 9.87 9.15 9.28 10.10 9.43 8.52 10.10
Ce 21.50 16.20 16.40 19.60 19.40 18.70 19.30
Pr 2.64 2.34 2.39 2.62 2.40 2.20 2.46
Nd 9.98 9.35 9.35 10.10 8.93 8.41 9.90
Sm 1.84 1.86 1.96 1.97 1.62 1.61 1.87
Eu 0.48 0.59 0.61 0.56 0.49 0.47 0.58
Gd 1.46 1.63 1.86 1.59 1.31 1.30 1.59
Tb 0.19 0.24 0.28 0.21 0.18 0.16 0.21
Dy 1.00 1.30 1.69 1.20 0.96 0.80 1.07
Ho 0.19 0.27 0.35 0.23 0.18 0.15 0.21
Er 0.56 0.83 1.08 0.68 0.57 0.45 0.64
Tm 0.08 0.12 0.16 0.10 0.07 0.06 0.10
Yb 0.54 0.78 0.99 0.71 0.53 0.45 0.63
Lu 0.08 0.12 0.15 0.12 0.08 0.08 0.10
Hf 2.15 2.18 2.28 2.30 2.09 2.18 2.23
Ta 0.38 0.29 0.31 0.34 0.27 0.31 0.30
w 1.49 1.98 1.86 2.13 1.59 1.68 1.32
Tl 0.13 0.14 0.13 0.11 0.17 0.13 0.12
Pb 8.53 3.83 4.18 5.08 6.74 7.47 5.97
Bi 0.33 0.43 0.441 0.40 0.96 0.66 0.60
Th 1.80 1.82 1.83 1.94 1.68 1.76 1.87
U 0.86 1.03 0.98 1.05 0.76 1.94 0.87
Cd 0.32 0.15 0.20 0.539 0.30 0.22 0.31
> REE 50.41 44.78 46.55 49.79 46.15 43.36 48.76
O0Eu 0.87 1.01 0.96 0.94 1.00 0.96 1.00
La Yb 18.28 11.73 9.37 14.23 17.79 18.93 16.03

La Yb y 12.32 7.91 6.32 9.59 12.00 12.76 10.81
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Wu et al.,2015)
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