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Geochemical Characteristics of REE and Trace Elements of Pyrite
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Abstract: Geochemical characteristics of REE and trace elements of the gold-bearing pyrite were studied by applying ICP-
MS method to discuss properties and evolution characteristics of the ore-forming fluid in the Lvyuan gold deposit, eastern
Junggar. Results show that the pyrite has right-declined REE distribution patterns, with relatively obvious LREE/HREE
fractionation and LREE enrichment. Its Hf/Sm, Th/La and Nb/La values are all lower than 1. These indicate that the ore-
forming fluid is enriched in Cl . In addition, pyrite also has enriched in chalcophile elements including Cu, Pb, Zn, Cd
and Sb. The weak Ce anomaly of its REE patterns indicates that the Au mineralization occurred in the reduced environ-
ment. The variation characteristics of 8Eu and Co/Ni values of Stage [ , II , Il pyrites indicate that temperatures of ore-
forming fluids in Stage | and I are relatively low, while the temperature of the ore-forming fluid in Stage III is relatively
high, probably due to the mixing of external hydrothermal fluid. The wide ranges of Y/Ho, Zr/Hf and Nb/Ta values of py-
rites indicate that the Au mineralization occurred mostly in the early stage ore-forming fluid which could be closely related
to the back-arc basin.
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Tectonic sketch(a)and ore geological map(b) of the LvYuan gold deposit
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Fig.2 Typical mineral assemblages and types of quartz veins of the LvYuan gold deposit
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Table 1 REE compositions and parameters of pyrites from the LvYuan gold deposit (x107%)

) I BBz I B Bt I B Bt
F di LYO1 LYO02 LYO3 LY0O4 LYO5 LYO06 LYO7 LYO8 LYO09 LY10 LY1l LY12 LY13
La 89.3 61.0 49.1 29.8 13.5 28.7 14.2 24.0 18.8 19.1 10.5 6.36 5.99
Ce 189 124 113 67.3 29.7 63.0 29.2 52.5 40.0 39.2 22.2 13.2 11.8
Pr 24.7 15.6 14.8 8.89 3.95 8.26 3.72 7.06 5.41 5.11 2.90 1.69 1.51
Nd 99.4 62.6 61.3 36.1 16.2 34.0 14.8 28.3 22.9 20.5 11.6 6.84 6.70
Sm 18.5 11.2 13.8 7.13 3.44 7.03 2.85 5.54 5.11 3.88 2.33 1.30 1.31
Eu 2.38 1.57 2.02 0.83 0.42 0.82 0.34 0.68 0.85 0.60 0.41 0.20 0.34
Gd 13.4 8.14 11.3 5.25 2.94 5.37 2.32 4.22 4.29 2.97 1.96 1.00 1.05
Th 1.92 1.09 2.20 0.82 0.50 0.90 0.40 0.68 0.84 0.49 0.37 0.15 0.17
Dy 7.90 3.62 12.2 3.67 2.65 4.45 2.09 3.24 4.52 2.46 2.18 0.69 0.93
Ho 1.24 0.48 2.04 0.65 0.48 0.77 0.34 0.55 0.79 0.44 0.42 0.11 0.16
Er 3.37 1.24 5.22 1.81 1.32 2.18 0.93 1.47 2.08 1.28 1.26 0.38 0.45
Tm 0.48 0.15 0.68 0.29 0.22 0.32 0.13 0.22 0.30 0.21 0.19 0.05 0.06
Yb 3.23 1.08 4.26 1.96 1.35 2.31 0.91 1.65 1.94 1.55 1.40 0.39 0.47
Lu 0.38 0.11 0.53 0.25 0.18 0.29 0.12 0.20 0.23 0.19 0.16 0.04 0.06
>REE 455 292 292 165 76.8 158 72.3 130 108 98.0 57.9 32.4 31.0
LREE 423 276 254 150 67.2 142 65.1 118 93.1 88.4 49.9 29.6 27.7
HREE 31.9 15.9 38.4 14.7 9.63 16.59 7.23 12.2 15.0 9.59 7.95 2.81 3.35
LREE/HREE 13.3 17.3 6.61 10.2 6.98 8.55 9.01 9.66 6.21 9.22 6.29 10.5 8.27
Lay/Yby 19.8 40.5 8.27 10.9 7.17 8.91 11.3 10.4 6.95 8.84 5.38 11.7 9.14
3Eu 0.44 0.48 0.48 0.39 0.39 0.39 0.40 0.42 0.54 0.52 0.57 0.51 0.86
d3Ce 0.97 0.96 1.02 1.00 0.98 0.99 0.96 0.98 0.96 0.95 0.97 0.97 0.94
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Fig.3 Chondrite-normalized REE patterns of ore-bearing pyrites

in the LvYuan gold deposit
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Table 2 Contentsand parameters of trace elements of pyrites from the LvYuan gold deposit (x107°)

- 1B X I b
F LYO1 LY02 LYO3 LY04 LYO5 LY06 LYO07 LYO08 LY09 LY10 LY11 LY12 LY13 e
Li 0.29 0.10 0.20 0.18 0.20 0.18 0.35 0.13 0.51 0.07 0.51 0.04 0.10 17.0
Be 0.33 0.11 0.52 0.22 0.20 0.31 0.12 0.24 0.25 0.03 0.06 0.03 0.03 1.7
Sc 0.36 0.13 0.92 0.47 0.26 0.40 0.12 0.37 1.20 0.13 0.16 0.06 0.17 19.0
\ 0.31 0.04 0.18 0.36 0.38 0.19 0.29 0.79 0.23 0.25 0.42 0.14 0.43 128
Cr 0.94 1.78 0.32 0.42 0.46 0.42 0.36 0.49 1.06 0.12 0.37 0.21 0.33 92.0
Co 0.63 0.81 1.49 15.9 36.0 2.05 0.57 0.47 9.19 3.49 3.68 1.49 21.9 24.0
Ni 1.11 2.17 2.11 39.5 52.0 3.64 0.98 0.64 12.00 3.92 0.69 1.05 1.41 46.0
Cu 78.6 25.0 18.4 34.6 47.6 18.5 107 28.2 19.4 169 23.2 17.2 11.7 38.0
Zn 148 82.6 78.6 57.1 381 63.6 127 107 798 23.9 345.0 25.9 47.8 81.0
Ga 1.20 0.86 1.33 0.74 0.55 1.12 0.68 1.03 1.78 0.38 0.51 0.34 0.44 18.0
Rb 1.19 0.99 1.56 1.05 0.61 2.36 1.37 2.06 3.44 0.41 0.70 0.95 1.40 69.0
Sr 1.93 0.87 1.76 2.00 1.29 3.25 0.70 1.33 2.10 0.45 0.52 0.56 0.95 285
Y 30.6 11.4 50.7 18.6 14.0 22.0 10.0 15.4 23.0 11.5 11.3 3.17 4.33 17.5
Mo 2.7 2.0 8.5 2.6 28.0 5.1 2.6 15.0 91.0 297 534 116 1.6 0.65
Sb 68.9 347 52.3 666 108 33.6 157 100 51.3 34.7 22.5 106 97.4 0.2
Cs 0.07 0.08 0.06 0.06 0.03 0.21 0.05 0.20 0.26 0.02 0.04 0.31 0.05 2.8
Ba 4.95 2.54 5.47 2.71 2.78 2.85 2.96 3.22 8.07 1.38 4.05 3.08 4.57 614
\ 4.01 0.74 1.01 0.39 0.87 0.46 0.17 3.12 1.00 3.31 1.61 0.52 0.20 0.7
Cd 0.23 0.23 0.14 0.09 0.68 0.11 0.07 0.17 1.33 0.40 1.03 0.18 0.05 0.08
Pb 200 304 312 670 379 449 238 474 328 138 108 119 56.9 15.0
Bi 0.34 0.78 3.92 3.27 4.90 2.68 1.56 1.21 1.15 0.07 0.10 0.18 0.26 0.3
Th 4.05 2.01 4.14 2.28 1.64 2.42 0.81 1.43 1.50 1.70 1.55 0.59 0.60 7.1
U 1.26 1.25 2.26 1.54 1.00 9.15 2.93 7.50 11.00 4.25 1.38 1.41 13.4 1.2
Nb 15.0 1.54 9.42 1.87 1.13 2.91 0.40 3.50 3.02 1.30 3.59 0.33 0.09 11.0
Ta 0.64 0.07 0.20 0.10 0.08 0.15 0.03 0.16 0.15 0.08 0.18 0.02 0.01 0.6
Zr 149 47.4 135 115 73.6 114 27.8 81.7 58.1 84.6 67.6 19.0 24.7 175
Hf 3.58 1.26 4.39 2.70 2.02 2.74 0.79 2.17 1.50 2.43 1.99 0.56 0.64 4.71
Sm 18.5 11.2 13.8 7.13 3.44 7.03 2.85 5.54 5.11 3.88 2.33 1.30 1.31 4.84
La 89.3 61.0 49.1 29.8 13.5 28.7 14.2 24.0 18.8 19.1 10.5 6.36 5.99 31.6
Ho 1.24 0.48 2.04 0.65 0.48 0.77 0.34 0.55 0.79 0.44 0.42 0.11 0.16 \
Co/Ni 0.56 0.37 0.71 0.40 0.69 0.56 0.58 0.74 0.77 0.89 5.35 1.42 15.5 \
Hf/m 0.19 0.11 0.32 0.38 0.59 0.39 0.28 0.39 0.29 0.63 0.85 0.43 0.49 \
Th/La 0.05 0.03 0.08 0.08 0.12 0.08 0.06 0.06 0.08 0.09 0.15 0.09 0.10 \
Nb/La 0.17 0.03 0.19 0.06 0.08 0.10 0.03 0.15 0.16 0.07 0.34 0.05 0.01 \
Y/Ho 24.7 23.6 24.9 28.4 29.4 28.5 29.5 28.2 29.1 26.0 26.8 27.8 27.9 \
Zx/Hf 41.6 37.6 30.8 42.6 36.4 41.6 35.0 37.6 38.7 34.8 34.0 33.7 38.5 \
Nb/Ta 23.3 23.7 47.3 18.2 14.1 19.3 13.8 21.7 20.7 16.7 20.5 15.6 14.7 \

HE® HE/Sm Th/La #l Nb/La {H#/NF 1, B 5 #1
HFSE, & WIS AR e CL A A

LRIR BB ER A 45 A B B s 4 Cu Pb Zn,
Cd.Sbh LM ICE ; M & 4L Th U Ta Nb Zr Hf
GOt R s KBS TR AR Sr.Ba Rb F LR
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diagram of pyrites in the LvYuan gold deposit
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