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Abstract The giant Xikuangshan deposit located in central Hunan is the largest antimony deposit in the world and is titled as
Capital of Antimony. Lamprophyre is the only igneous rocks in the Xikuangshan district. In this paper we use petrological and
geochemical data to constrain nature of the mantle source petrogenesis and tectonic setting of the lamprophyres as well as its relations
with the antimony mineralization in the Xikuangshan deposit. The lamprophyre in this study is calc-alkaline rocks. They have high
TiO, and low Al,O; and MgO. They are characterized by enrichment of LILE and LREE and depletion of HFSE. They also have high
(¥Sr/*Sr) | ratios and low gy, () values. These geochemical features are similar to the melts derived from EM2-ype mantle source.

The rocks experienced fractional crystallization of olivine and plagioclase without significant crustal contamination during their
emplacement. Therefore parental magma of the lamprophyres was probably derived from the phlogopite-bearing lherzolite in garnet—
stability field; the ancient lithospheric mantle was variably metasomatized by hydrous fluids from subducted oceanic sediments. The
magmas quickly emplaced along the extensional fault in the rift setting during the Cretaceous. There is no genetic relationship between
the magmatism and the antimony mineralization in the Xikuangshan district.

Key words Geochemistry; EM2-type mantle; Lamprophyre; Xikuangshan; Central Hunan
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Tectonic location of the Xikuangshan district central Hunan ( after Shi ez al. 1994; Li and Li 2007)
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Geological map of the Xikuangshan antimony deposit central Hunan ( after Jin et al. 1999)
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1 (wt%)
Table 1 Major oxide ( wt%) composition analyses of the lamprophyre in the Xikuangshan district
Si0, Tio, Al 0,4 FeO" MnO MgO Ca0 Na, O K,0 P,0s Lol Total
XKS394 51.30 1.91 12.09 8. 80 0.12 3.93 5.37 2. 64 2.39 0.98 9.91 99. 44
XKS392 50. 94 1. 84 11.98 8.47 0.12 3.94 5.98 2.50 1.98 0.95 11.31 100. 01
XKS3924 51.67 1.90 12.24 8.27 0.12 4.13 5.24 2.68 2.41 0.98 9.82 99. 46
XKS41 46.51 1. 46 10. 00 8.00 0.12 4.62 9. 89 0.07 0.37 0.72 18. 67 100. 43
XKS42 51.58 1.73 11.78 8.51 0.11 3.07 6. 80 0.07 0.52 0. 89 14.75 99. 81
XKS43 50. 84 1. 69 11. 50 7.97 0.12 3.67 7.36 0.10 0. 68 0.83 15.23 99.99
XKW-0 51.72 1. 87 12. 11 8.41 0.10 3.63 7.48 0.07 0.69 0.90 14. 65 101. 63
CAL 51.50 1.30 14.0 8. 60 0.15 6.90 6. 60 2.70 5.10 0.71
1 CAL- Rock ( 1987) 2
Primus 1)
(a) (b)
; ( ELAN
DRC-  Q-CP-MS)
3% 5% .
Rb-Sr Sm-Nd
Thermo
Fisher Triton o Rb.Sr.Sm.Nd
Nd Sr
o HF + HCIO, Nd
HDEHP “Sm  "'Nd o
Peng et al. (2002) .
3
(a) 7 (b)
Fig.3  The outcrop of the lamprophyre in the Xikuangshan 4
district
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Fig.4 The hand-specimen (a b) and its micrograph ( c4) of the lamprophyre in the Xikuangshan district
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2 (x107°)
Table 2 Trace element concentrations ( x 10 °) for the lamprophyres in the Xikuangshan district
XKS-394 XKS392 XKS3924  XKS-393 XKS41 XKS42 XKS43 XKW-0 CAL
Se 16.3 15.5 15.0 15.1 10. 6 11.8 12.0 14.4 20 £7
v 172 166 167 167 138 153 148 168 167 £49
Cr 113 107 109 115 91.2 97.4 106 111 462 +261
Co 27.9 26.4 26.4 27.2 25.7 22.7 24.7 26. 1 35+13
Ni 86.0 83.5 82.9 87.1 73.1 69. 1 72.6 75.2 186 £ 114
Cu 109.0 53.2 51.8 103.0 67.9 82.4 78.5 83.9 52 £46
Zn 166 168 164 155 143 149 144 146 82 +44
Ga 26.5 25.5 25.1 25.2 19.8 23.7 23.1 24.4 21 6
Rb 65.9 56.9 56.8 65.5 17.1 25.2 30.4 32.1 124 +123
Sr 652 865 856 568 1170 1230 911 1050 896 +835
Y 25.8 22.0 19.4 19.3 15.7 17.6 17.3 18. 1 25 +9
Zr 563 512 509 527 426 496 485 501 276 +206
Nb 34.1 31.3 30.7 31.5 24.6 29.1 29.2 29.2 18 £18
Sh 1.32 5.48 5.30 1. 15 7.03 8.92 6.39 8.00
Cs 13.8 12.3 12. 1 13.9 5.82 8. 46 9.10 11.9 4 £4
Ba 714 862 859 951 377 955 1790 439 1900 + 1467
La 135 126 124 127 104 116 122 103 113 £66
Ce 214 203 196 200 161 182 187 184 216 £122
Pr 25.3 23.5 23.4 23.5 18.6 22.0 21.5 22.3 27 £20
Nd 82.6 79.5 77.6 77.7 60. 8 73.8 70.2 75.6 122 +55
Sm 11.9 11.4 11.1 11.4 8.3 10.5 10.0 10. 8 20 £10
Eu 2.78 2.65 2.65 2.64 2.01 2.52 2.35 2.57 4.5+1.8
Gd 8.52 8. 14 8. 11 8.01 6.31 8.01 7.94 8.36 15.4 £6.8
Th 1.10 1. 06 1.02 1.01 0.82 0.94 0.92 1.02 1.6 £0.6
Dy 4.65 4.34 4.02 4.05 3.23 3.74 3.65 3.83 4.7+1.9
Ho 0.92 0. 84 0.72 0.73 0. 60 0.67 0. 68 0.72 1.3+0.3
Er 2.62 2.23 1. 96 1.87 1.75 1.76 1.77 1.85 2.9+1.4
Tm 0.348 0.292 0.242 0.223 0.182 0. 206 0.212 0.205 0.5+0.2
Yb 2.49 1. 84 1.57 1.39 1. 15 1.28 1.37 1.28 1.9£0.7
Lu 0. 355 0. 390 0.212 0. 189 0. 156 0.182 0.187 0.172 0.3+0.2
Hf 12.5 11.6 11.7 11.9 9.38 11.3 11.0 12.0 10 £6
Ta 5.20 2.50 1.71 1.58 1.32 1.52 1.49 1.44
Pb 27.9 35.2 34.8 28.0 30.3 34.7 43.7 30.7 20 27
Bi 0. 886 1. 06 0. 861 0.738 0. 457 0.474 0.557 0.310
Th 44.6 41.8 41.6 42.8 35.8 40.9 41.8 44. 1 20 £26
U 4.93 4.21 3.88 4.00 4.02 4.00 4.06 4.56 +
> REE 518.4 487.2 472.0 479.0 384.6 441.2 447.0 433.8
> LREE 471.6 446. 1 434.8 442.2 354.7 406. 8 413.0 398.3
> HREE 46. 80 41. 14 37.25 36.78 29.90 34.39 34.03 35.53
SEu 0.81 0. 80 0.82 0. 80 0.82 0.81 0.78 0. 80
(La/Yb) 36.6 46.2 53.3 61.6 61.0 61.1 60.0 54.3
(La/Sm) 7.14 6.95 7.03 7.01 7.87 6.95 7.71 6. 00
(Gd/YD) y 2.76 3.57 4.17 4.65 4.43 5.05 4.68 5.27
Nb/Ta 6.55 12.5 17.9 20.0 18.6 19.2 19.6 20.2
Zr/Hf 45.0 44.1 43.5 44.3 45.4 43.9 44.1 41.8
Dy/Yb 1.87 2.36 2.56 2.91 2.81 2.92 2. 66 2.99
“w” Cr Ni TivCu  Zn 2003) . (
o 7) o
Cr Ni crt. Rock ( 1987)

Cr  Ni(

Sun and McDonough ( 1989)
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3 Rb-Sr Sm-Nd

Table 3 The Sm-Nd isotope composition for the lamprophyres in the Xikuangshan district

2049

Rb( x10~9) Sr( x1076) 7 Rb /%6 Sy 751/%8r (20) (¥se/%sr) es:( 1)
XKS41 16. 90 1292 0.0379 0.710352( 3) 0.710284 84.23
XKSH2 24.96 1365 0. 0529 0.710379( 5) 0.710284 84.23
XKS43 30. 44 990. 4 0. 0889 0. 710412( 5) 0. 710252 83.78
XKS394 64. 90 694.0 0. 2706 0.710148( 3) 0. 709660 75.37
XKS-39-2 57.18 935.2 0. 1769 0.710134( 3) 0.709815 77.57
XKS3924 56. 68 945.0 0. 1735 0.710155(7) 0. 709842 77.96
XKWH0 33.41 1172 0. 0825 0. 710186( 3) 0. 710037 80. 73
Sm( x10°) Nd( x10~9) Sm /" Nd Nd/"™Nd (20) ("Nd/™Nd) exal 1)
XKS41 9.32 63.58 0. 0886 0.512435(2) 0.512361 -2.21
XKSH2 11.33 76. 03 0. 0901 0.512484(2) 0. 512409 ~1.28
XKS43 10. 48 72.77 0.0871 0.512417(2) 0. 512345 -2.54
XKS394 12. 40 84. 84 0. 0884 0.512461(2) 0.512388 -1.70
XKS-392 12. 11 81.74 0. 0896 0.512475(2) 0. 512401 -1.44
XKS3924 12.09 81.61 0. 0896 0. 512508( 2) 0.512434 ~0.80
XKW40 11. 47 78.43 0. 0885 0.512423( 3) 0.512349 -2.44
0. 712 4
0. 711 ® rs 0F ® '
= 14 & &'
5 X " > e
% 0.710 =5 &
0.709 8 @
: 12 )
s ?0844 4B 48 50 852 65 44 46 48 80 52 54
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Fig. 11 Plot of (¥Sr/*Sr) , and £y,(#) vs. SiO, for lamprophyres in the Xikuangshan district
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0.0901 "*Nd/"Nd 0.51242 ~0.51251( 3); Skm
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Si0,« ¥Sr/*Sr) . Si0, ey ( 1) (Ma et al.
5 2014b) . 11 Sio,  (¥sr/
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5.1 .
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