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Trace elements geochemistry of the Baogutu gold deposit in Western Junggar,
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Abstract: The Baogutu gold deposit consists of quartz-vein type and alteration type ore bodies. The hydrother-

mal process can be divided into four stages: coarse-grained quartz vein stage ( I ), gold-bearing fine-grained sul-

fide-quartz vein stage (Il ), gold-bearing coarse-grained native arsenic -stibnite-quartz vein stage ([l ) and calcite

vein stage (Il ). Gold mineralization occurred at stage I and stage [lI, forming native gold and electrum en-

closed by or coexisting with quartz, pyrite, native arsenic and stibnite. The total REE content of quartz veins
formed at stage I and Il is 0.83 10 ®~3.67x10 ®and 11.01 X 107 ¢~30.18 X 10~°, respectively. The
fractionation between LREE and HREE in stage | quartz vein [(La/Yb)y=28.53~21.89] is more obvious
than that in stage [ quartz vein [(La/Yb)y=6.90~10.40], although they all show LREE-enriched chon-
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drite-normalized REE patterns which are similar to patterns of porphyries in Baogutu area, with slightly positive
Eu anomaly and negative Ce anomaly. The chondrite-normalized REE patterns of sulfide samples such as pyrite
and pyrrhotite separated from altered host rock and quartz veins are also right-oblique and characterized by obvi-
ous Eu negative anomaly (8Eu=0.50~0.64). According to the Eu and Ce anomalies of quartz veins and
pyrite, it can be concluded that the oxygen fugacity of the ore-forming fluid decreases from stage I to Il . The
Co/Ni ratios (1.60~10.50) of pyrite indicate that the ore-forming fluid is mesothermal, which is consistent
with the estimation based on As atomic percentage in arsenopyrite. The gold-bearing quartz veins in the Baogutu
gold deposit are closely related to intermediate-acidic stocks and veins in space and time, and they also share sim-

ilar chondrite-normalized REE patterns and oxidation state, which indicates that the gold mineralization in

Baogutu gold deposit is genetically related to intermediate-acidic magmatism in Baogutu area.

Key words: trace elements; geochemistry, Baogutu gold deposit; Western Junggar; Xinjiang
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Table 1 Trace element content of quartz vein samples from the Baogutu gold deposit
HT114e HT1144- 1 TS173- 1 TS166- 1 TS164 TS166- 11 TS173-11 HT1141- 11 TS176
1 1 1 1 II II II II Il
Sc 0.050 0.14 0.23 0.73 2.96 2.21 3.14 3.16 3.65
\ 1.08 1.69 2.85 6.20 20.61 20.91 28.63 26.59 24.98
Co 0.69 0.79 0.84 1.24 2.93 3.73 5.18 4.95 4.51
Ni 2.52 2.49 2.58 4.08 3.55 8.07 10.10 11.19 6.31
Cu 4.82 8.46 6.18 7.00 91.42 12.55 9.32 22.37 41.03
Ga 0.75 0.85 1.03 1.67 3.50 3.35 4.85 4.22 3.94
Rb 0.94 1.53 2.57 4.34 13.57 14.53 21.37 20.83 14.46
Sr 28.99 28.30 41.41 47.44 102.8 48.74 38.36 32.08 218.1
Y 1.16 1.19 1.36 1.89 5.43 3.50 3.95 3.87 9.13
Zr 0.33 0.84 1.60 5.20 19.02 18.70 22.87 28.35 19.83
Nb 1.14 1.15 1.13 1.27 1.90 1.72 1.44 1.57 2.19
Cs 0.12 0.14 0.18 0.29 0.68 0.60 0.81 0.88 0.84
Ba 29.77 29.17 36.88 42.22 68.48 55.31 62.29 64.78 81.31
La 0.15 0.27 0.28 0.60 3.16 1.73 2.34 1.90 5.95
Ce 0.33 0.58 0.6l 1.35 6.04 3.60 4.96 4.02 10.64
Pr 0.040 0.072 0.080 0.17 0.81 0.57 0.73 0.62 1.36
Nd 0.17 0.29 0.30 0.74 3.18 2.41 3.14 2.65 5.34
Sm 0.038 0.065 0.082 0.18 0.80 0.60 0.76 0.65 1.28
Eu 0.017 0.022 0.045 0.074 0.37 0.18 0.17 0.17 0.84
Gd 0.036 0.054 0.069 0.18 0.85 0.60 0.72 0.69 1.49
Th 0.004 0.007 0.010 0.027 0.14 0.095 0.11 0.11 0.23
Dy 0.018 0.037 0.059 0.15 0.83 0.53 0.64 0.61 1.37
Ho 0.003 0.007 0.012 0.030 0.16 0.10 0.12 0.12 0.26
Er 0.008 0.015 0.032 0.078 0.43 0.28 0.33 0.32 0.69
Tm 0.001 0.002 0.005 0.011 0.062 0.039 0.047 0.046 0.094
Yb 0.009 0.012 0.028 0.070 0.39 0.25 0.30 0.29 0.57
Lu 0.001 0.002 0.004 0.011 0.059 0.038 0.046 0.044 0.082
Hf 0.011 0.027 0.049 0.16 0.66 0.65 0.77 0.89 0.73
Ta 0.049 0.064 0.048 0.073 0.21 0.12 0.078 0.15 0.15
Tl 0.050 0.050 0.052 0.062 0.11 0.091 0.11 0.11 0.16
Pb 1.87 2.08 1.52 1.37 5.24 2.27 2.09 4.01 6.49
Bi 0.026 0.031 0.025 0.027 0.12 0.051 0.070 0.087 0.12
Th 0.013 0.020 0.040 0.11 0.81 0.42 0.50 0.47 0.85
U 0.017 0.020 0.023 0.050 0.24 0.13 0.16 0.14 0.31
> REE 0.83 1.42 1.62 3.66 17.27 11.03 14.42 12.24 30.18
SEu” 1.38 1.12 1.85 1.26 1.37 0.93 0.70 0.78 1.85
oCe™ 1.01 0.99 0.98 1.01 0.89 0.87 0.91 0.90 0.87
La Yb 12.21 14.87 6.79 5.79 5.48 4.69 4.82 4.47 7.06
Ba Sr LILE LILE HFSE HFSE
Klemme et al. 2005
LILE Il LILE 1 I Ta Nb
1 Zr Hf Y
L L 1 Ta Nb Y
Ta Nb Zr Hf Y
42 Ta Nb Zr Hf Y Zv Hi
HEFSE 1
HESE Chambefort ez al. 2007 Il Ta Nb Y

1 Zr Hf
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Table 2 Representative trace element content of pyrite from altered host rock and quartz vein in the Baogutu gold deposit

07HT114a 07TS166 07TS176 07TS166 07HT114c¢ 07HT115
Li 9.61 6.87 1.93 1.48 2.02 1.36
Be 0.19 0.17 0.15 0.078 0.055 0.089
Se 3.45 3.62 3.14 0.79 1.56 1.30
v 16.90 17.90 12.90 6.34 10.00 5.90
Cr 6.21 9.46 8.41 4.57 12.40 10.60
Co 179.0 244.0 102.0 188.0 131.0 176.0
Ni 112.0 78.40 54.70 17.90 56.80 18.70
Cu 3123 195.0 266.0 223.0 476.0 352.0
Zn 544.0 198.0 206.0 380.0 739.0 417.0
Se 0.088 0.055 0.13 0.075 0.055 0.082
Rb 12.00 8.47 9.05 4.54 6.59 4.84
Sr 26.00 20.30 30.60 22.10 19.20 35.80
Y 4.44 5.94 4.53 0.97 1.46 1.68
7r 40.00 59.90 46.60 6.15 9.77 6.19
Nb 0.16 0.20 0.20 0.13 0.12 0.099
Mo 12.20 1.99 1.25 8.31 2.54 24.70
cd 5.36 2.46 3.40 2.86 3.82 3.02
Sn 120.0 78.40 72.20 77.60 63.10 69.30
Sb 2614 1191 1152 983.0 572.0 635.0
Cs 0.90 0.59 0.72 0.28 0.35 0.38
Ba 116.0 45.20 73.00 17.30 53.80 26.20
La 9.93 12.00 9.09 3.64 5.30 5.08
Ce 18.30 23.80 17.10 6.95 10.30 9.90
Pr 2.26 2.67 2.18 1.17 1.93 1.61
Nd 10.30 10.60 8.74 4.69 6.81 6.75
Sm 1.74 1.75 1.67 0.77 0.82 1.25
Eu 0.29 0.31 0.24 0.11 0.13 0.22
Gd 1.34 1.62 1.11 0.48 0.74 0.82
Th 0.17 0.25 0.17 0.057 0.084 0.11
Dy 1.02 1.28 0.89 0.28 0.47 0.54
Ho 0.16 0.22 0.15 0.039 0.061 0.065
Er 0.55 0.78 0.61 0.10 0.15 0.18
Tm 0.056 0.11 0.072 0.014 0.016 0.025
Yb 0.39 0.65 0.44 0.068 0.11 0.14
Lu 0.08 0.094 0.072 0.014 0.011 0.018
Hf 0.87 2.06 0.95 0.16 0.30 0.19
Ta 0.006 0.012 0.006 0.006 0.018 0.012
w 6.18 72.30 5.15 0.99 1.35 1.71
Pb 575.0 263.0 291.0 170.0 308.0 219.0
Bi 4.91 2.87 2.65 1.16 2.23 1.08
Th 2.31 2.64 2.26 0.17 0.26 0.24
U 0.59 0.57 0.49 0.056 0.074 0.086
Ti 315.0 433.0 355.0 83.10 88.90 64.10
Mn 140.0 59.60 91.40 71.20 81.60 94.60
Ge 6.99 6.24 6.13 6.76 7.12 7.78
Te 1.35 0.78 0.86 0.76 0.79 0.84
Ag 36.0 4.84 9.27 11.10 34.70 7.52
Au 16.40 10.90 12.30 9.34 24.00 12.00
SREE 46.58 56.12 42.54 18.38 26.93 42.54
SEu” 0.56 0.55 0.51 0.50 0.49 0.64
5Ce* 0.90 0.97 0.90 0.81 0.77 0.83
La Yb 3 17.39 12.50 13.80 36.09 32.19 23.95
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