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Elemental Migration and Mass Balance Calculation of Wall Rock Alternation
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Abstract: The Xikuangshan Sb deposit is the largest Sb deposit in the world. The silicification alteration is well developed
in the deposit which is closely associated with Sb mineralization. According to the alteration degree of wall rocks four al—
teration zones are identified including fresh limestone weakly silicified limestone strongly silicified limestone and high-
grade ores. In this study we carried out detailed elemental migration characteristics of wall rocks and ores from different
alteration zones in order to decipher the nature of oredorming fluids and mineralization process. The Isocon method is used
to calculate the mass balance and Al,O, compositions are regarded as immobile component. New results show that the ma-
jority elements including Si Sb  Li and Bi are brought into wall rocks by hydrothermal fluids whereas elements such as
Ca Mg Na Sr Ba Rb are significantly extracted out. The ore—forming fluids are acidic and silicic-enriched. Extremely
low contents of Hg Au Tl and As may be responsible for the simple mineral assemblage in the Xikuangshan Sb deposit.
REEs except Eu are not activated and migrated in such process and the REE patterns remain unchanged. Both altered
rocks and ores have negative Eu anomalies indicating that the mineralization took place in relatively reduced environment.
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Simplified geological map of the Xikuangshan Sb deposit
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Fig.2  Cross-section of the Xikuangshan Sb deposit
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Fig.3 Photos of ores in the underground adit of the Xikuangshan Sb deposit
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4
Fig.4 Paragenesis sequence of the Xikuangshan Sb deposit
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Fig.5 Characteristics of different alteration zone of rocks and ores from the Xikuangshan Sb deposit
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1

Table 1 Average contents of major and trace elements and normalized results of altered rocks from

various alteration zones in the Xikuangshan deposit
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/%

Al 0,4 0.01 0.24 3.34 3.72 3.17 0.24 3.34 3.34 3.34
CaO 0.01 53.67 34.98 0.43 0.61 53.67 34.98 0.38 0. 65
Fe, 04 0.01 0.26 1.25 0. 96 1.08 0.26 1.25 0. 86 1. 14
K,0 0.01 0.07 0. 81 0.54 0.51 0.07 0. 81 0.48 0.54
MgO 0.01 0. 68 3.57 0.09 0.20 0. 68 3.57 0.08 0.21
Na, O 0.01 0.39 0.03 0.04 0.03 0.39 0.03 0.03 0.03
Si0, 0.01 2.04 22.85 92.21 83.57 2.04 22.85 82.79 88. 05
S 0.01 0.18 1. 05 0. 65 6.93 0.18 1. 05 0.58 7.30
TiO, 0.01 0.02 0.16 0.18 0.15 0.02 0.16 0.16 0.15
LOI 0.01 42.67 31. 66 1.37 2.28 42.67 31. 66 1.23 2.40

100. 22 99. 69 100. 17 98.52

/%

Hg 0.01 0.26 0.82 2.54 7.63 0.26 0.82 2.28 8.04
As 0.20 3.90 20. 66 87.46 361.0 3.90 20. 66 78.53 380. 36
Ba 0.50 16.77 77.93 110. 56 108. 4 16.77 77.93 99.27 114.23
Bi 0.01 0.01 0.09 0.11 1.36 0.01 0.09 0.10 1.43
Co 0.10 1.09 3.67 3.21 3.08 1.09 3.67 2.88 3.24
Cr 1. 00 3.00 17.94 22.15 22.31 3.00 17.94 19. 89 23.50
Cu 0.20 1.91 5.24 8.35 7.19 1.91 5.24 7.50 7.58
Ga 0.10 1. 06 5.49 5.55 4.45 1. 06 5.49 4.99 4.68
Ge 0. 05 0.30 0.29 0.34 0.35 0. 30 0.29 0.30 0.37
In 0.01 0.01 0.02 0.02 0.02 0.01 0.02 0.02 0.02
Li 0.20 1.97 24.07 105. 58 99.27 1.97 24.07 94.8 104. 59
Mn 5.00 68. 00 222.56 185. 00 163. 90 68. 00 222.56 166. 10 172.71
Mo 0. 05 0.36 0.49 0.73 1.81 0.36 0.49 0. 65 1.90
Ni 0.20 1.49 9.51 7.68 9.12 1.49 9.51 6.90 9. 60
P 10. 00 11. 67 101. 43 133.08 98. 46 11.67 101. 43 119. 48 103. 74
Pb 0.50 2.04 4.92 10. 63 10. 88 2.04 4.92 9.54 11.46
Rb 0.20 2.94 37.84 27.05 23.48 2.94 37.84 24.29 24.74
Sh 0. 05 10. 50 248.29 259.39 7620. 00 10. 50 248.29 232.9 8029. 45
Sr 0.20 378.56 246.99 25. 66 33.82 378.50 246. 99 23.04 35. 64
Th 0. 05 0.35 3.33 4.05 3.15 0.35 3.33 3. 64 3.32
Tl 0. 02 0. 05 0.29 0.43 3.73 0. 05 0.29 0.38 3.93
A% 1.00 3.40 21.44 24.42 21.31 3.40 21.44 21.92 22.45
W 0.10 0.20 0.91 1.55 1.77 0.20 0.91 1.39 1. 86
Y 0.50 1.73 9.09 6.15 8.91 1.73 9.09 5.53 9.39
Zn 2.00 5.42 12. 63 12. 54 15.23 5.42 12. 63 11.26 16. 05
Zr 2.00 6. 68 60. 31 84.00 48.92 6. 68 60. 31 75.42 51.55
La 0.50 1.57 9.36 10. 63 12.98 1.57 9.36 9.54 13. 68
Ce 0.05 3.07 19.42 21.48 20. 34 3.07 19. 42 19. 29 21.43
Pr 0.03 0.35 2.18 2.28 2.18 0.35 2.18 2.05 2.30
Nd 0.10 1.32 8.26 8.24 7.74 1.32 8.26 7.40 8.15
Sm 0. 03 0.27 1.77 1.39 1.42 0.27 1.77 1.25 1.50
Eu 0.03 0.09 0.35 0.25 0.30 0.09 0.35 0.22 0.32
Gd 0. 05 0.27 1. 69 1. 09 1.25 0.27 1. 69 0.98 1.31
Th 0.01 0.04 0.27 0.16 0.20 0.04 0.27 0.15 0.21
Dy 0.05 0.25 1.59 0.99 1.25 0.25 1.59 0. 89 1.31
Ho 0.01 0.05 0.33 0.21 0.27 0. 05 0.33 0.19 0.29
Er 0.03 0.13 0.92 0.62 0.77 0.13 0.92 0. 56 0. 81
Tm 0.01 0.02 0.14 0.10 0.12 0.02 0.14 0.09 0.12
Yb 0.03 0.12 0.89 0. 64 0.72 0.12 0.89 0.58 0.76
Lu 0.01 0.02 0.14 0.10 0.11 0.02 0.14 0.09 0.11
> REE 7.56 47.29 48.2 49. 64
LREE 6. 66 41.33 44.28 44.96
HREE 0.9 5.96 3.93 4.68
LREE/HREE 7.36 6.93 11.28 9. 60
(La/Yb) y 8.79 7.10 11. 14 12. 11
Eu/Eu” 1. 00 0.61 0.59 0. 67

% N png/go
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Fig.6 Mass balance calculation of altered wall rocks during the progressive alteration in the Xikuangshan Sb deposit
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Fig.8 Column diagram of migration quantity of trace elements in altered rocks of the Xikuangshan Sh deposit
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Fig.10  Chondrite-normalized REE pattern of altered

rocks and ores from the Xikuangshan Sb deposit
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