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Fig. 1. Geological sketch map of the Furong tin deposit ( modified after Huang et al. ).
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Fig. 2. The photomicrograph and BSE photos under EPMA of skarns from the Furong deposit.
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Table 1. The EPMA analyses of gamets (% )
FE & wepd0-1 wepd0-2 wepd0-3 wepd0-4 wepd0-5 wepd0-6 wepd0-7 wepd0-8
Si0, 40. 08 40. 82 40. 18 39.56 39.74 39.40 39. 14 39. 64
TiO, 0.09 0.04 0.02 0.25 0.11 0.03 0.05 0.14
Al, O, 17.12 16.98 17. 18 17.22 17.38 17.28 17.06 16.61
Cr, 0,4 0.01 0.00 0.02 0.06 0.03 0.00 0.00 0.00
TFe 9.49 9.58 10.37 8.82 9.04 8.97 9.38 9.64
MnO 1.60 1.70 2.24 1.85 1.79 1.65 1.71 1.94
MgO 0.05 0.02 0.03 0.05 0. 06 0.08 0.07 0.05
Ca0 31.20 31.27 30. 16 29. 65 30. 84 30.24 30.41 30. 81
Na, O 0.01 0.23 0.00 0.00 0.00 0.00 0.00 0.00
Sn0, 0.22 0.22 0.28 0. 69 0.57 0. 66 0.73 0.51
eyl 99. 86 100. 85 100. 47 98. 14 99. 55 98. 31 98. 56 99.35
And 11.73 13.16 11.87 4.86 10.48 8.93 12.31 13.51
Gross 84,08 82.59 81.75 89. 80 84.77 86.57 82.38 81.42
Uvaro 0.03 0.00 0.06 0.21 0.10 0.00 0.00 0.00
Pyr + Alm + Sp 4.16 4.25 6.32 5.13 4.65 4.51 5.31 5.07
2 Alm B85 ; And : 5848 ;s Gross : 55848077 ; Py BR4RHE G 3 Sp - SR 4R I 5 Uvaro 853843 ; TFe = FeO + Fe, 0.
£2 RAERTFRHSIFER (w/%)
Table 2. The EPMA analyses of pyroxene (% )
- BESRE IXKBES FE
B wepd0-1  wepd02  wepd03  wepd04 wepd0-5 wepd06 wep30-1  wep30-2 wep30-3 wep304 wep30-5
Si0, 52.42 52.71 53.18 51.43 52.80 52.82 55.91 55.71 56.35 55.81 56.23
TiO, 0.03 0.05 0.00 0.07 0. 06 0.00 0.07 0.15 0.67 0.04 0. 00
AL 0O, 0.51 0. 69 0.43 0.61 0.38 0.64 0.94 1. 09 1.02 1.08 0.03
TFe 12.29 14.55 14.92 14. 49 15.23 14. 10 0.43 0.45 0.54 0. 41 2.22
MnO 0.77 0.77 0.97 0.89 0.93 0.84 0.17 0.16 0.18 0.16 0.35
MgO 10. 26 8.93 8.75 8.41 8.32 9. 07 18.82 18.53 18.83 18. 85 17. 88
Ca0 21. 69 21.15 21.22 21.64 21.11 21.25 23.48 23.09 22.83 22.94 23.26
Na, O 0.02 0.01 0.04 0.09 0.03 0.03 0.01 0.03 0.01 0.00 0. 00
K,0 0.00 0.00 0.00 0.01 0.00 0.01 0.01 0.01 0.05 0.02 0.01
Sn0, 0.00 0.16 0.01 0.11 0.02 0.00 0.00 0.00 0.00 0.00 0.00
B 97.99 99. 02 99.52 97.75 98. 88 98.76 99. 84 99.22 100. 48 99. 31 99.98
CaSiO, 46.98 46.44 46.33 47.71 46. 59 46. 66 46.83 46.79 46.03 46.24 46. 38
MgSiO; 30.92 27.28 26.58 25. 80 25.55 27.71 52.23 52.24 52.83 52.86 49. 61
(Fe,Mn)SiO; 22,10 26.28 27.10 26.49 27.86 25.63 0.94 0.97 1.14 0.90 4.01

7 :TFe iR FeO + Fe, 0,

HXWAEESBAmTANARE,E
WIECBMETERLAE - RIBAE., B TEXRER
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Table 3. The EPMA analyses of hornblende (% )

y RES£E I KBS F5 (10 1~45)
wepd0-1 wepd0-2 wepd0-3 wepd0-4 wepd0-5 wep30-1 wep30-4 wep30-5 wep30-6 wep30-79

Si0, 37.29 37.01 37.30 36.59 38.57 56. 82 58. 69 59.35 57.42 58.21
Tio, 0.18 0.23 0.10 0.16 0.13 0.05 0.00 0.00 0.01

Al, 0, 11.70 12.53 11.78 11.35 10. 39 1.41 0.46 0.41 0.96 0.57

FeO 27.82 28.25 28.23 28.55 27.06 3.39 3.20 2.50 5.88 2.55

Cry, 04 0.03 0.00 0.02 0.04 0.01 0. 00 0.01 0.01 0.02
MnO 0.68 0. 60 0. 64 0. 68 0.34 0.29 0.23 0.39 0.21

MgO 2.90 2.05 2.97 1.98 22.27 23.06 23. 68 20.76 24.00
CaO 10.23 10. 16 9.55 9.64 11.65 11.73 11.76 11.78 11.57
Na, 0 1.39 1.48 1.51 1.42 0.74 0.46 0.38 0.33 0.30
K,0 1.82 1.63 2.00 1. 86 0.41 0.22 0.30 0.31 0.25

F 0.00 0.00 0.00 0.00 1.52 1.17 1.16 1.16 1.26

Cl 0.94 0.91 1.30 1.20 0.01 0.01 0.01 0.00 0.02

Sn0, 0.72 0.72 1.44 1.09 0.47 0.07 0.03 0.31 0.04

et ol 95.70 95.57 96. 84 94. 62 95.98 99.21 99. 41 99. 82 99.34 99. 01
TSi 6. 148 6.124 6. 142 6.192 6. 285 7. 860 7.984 8. 005 7.950 7.892
TAl 1.852 1. 876 1. 858 1. 808 1.715 0. 140 0.036 0.032 0. 061 0. 054
TFe, 0. 0600 0. 000 0. 000 0. 000 0. 000 0. 000 0.013 0. 008 0. 000 0. 054
CAl 0.420 0. 565 0. 427 0.455 0.279 0. 089 0. 037 0. 033 0. 095 0.037
CCr 0. 004 0. 000 0. 003 0. 005 0. 005 0.001 0. 000 0.001 0. 001 0. 002
CFey 0.761 0. 646 0. 835 0.707 0. 800 0.19%4 0.167 0. 131 0. 241 0. 089
CTi 0.022 0.029 0.012 0.020 0.076 0. 014 0. 005 0. 000 0. 000 0. 001
CMg 0.713 0.506 0.729 0. 500 0.984 4.592 4.676 4.761 4.285 4.851
CFe, 3.033 3.212 2.950 3.265 2.801 0. 090 0.098 0. 060 0. 355 0. 008
CMn 0. 047 0.042 0. 044 0.048 0. 054 0.020 0.017 0.013 0.023 0. 012
BMg 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
BFe, 0.042 0.051 0.103 0. 069 0. 086 0. 108 0. 086 0. 082 0.085 0.138
BMn 0.048 0.042 0.045 0.049 0. 055 0.020 0.017 0.013 0.023 0.012
BCa 1. 807 1. 801 1. 685 1.748 1. 699 1. 727 1.710 1. 699 1.747 1. 681
BNa 0.103 0. 106 0. 167 0.134 0. 160 0.098 0.093 0. 095 0. 055 0.039
ANa 0.342 0.369 0.315 0.332 0.226 0. 100 0.028 0. 005 0. 034 0. 040
AK 0.383 0.344 0.420 0.402 0.412 0.072 0.038 0.052 0. 055 0.043
CCl 0.263 0.255 0.363 0.344 0.321 0. 002 0. 002 0. 002 0. 000 0. 005
CF 0. 000 0. 000 0. 000 0. 000 0. 0600 0. 665 0.503 0. 495 0. 508 0. 540
Fe?* /Fe 0.198 0. 165 0.215 0.175 0.217 0. 495 0. 495 0. 495 0.354 0. 495

BRErnta, KBGO SR M & n B mitsE
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Fig 3. Classification diagrams of pyroxene and hornblende.
x4 RREA.ZHEFRHIFER (wy/% )
Table 4. The EPMA analyses of chlorite and mica( % )
e 1 KBS £ 2 LBMAES 2
i ) GRE it SHRA
$i0, 53.87 40.29 39.66 40.29 44.72 43.86 42.86 41.96 41.85 42.67 41.59 30.7 30.6 26.25
Ti0, 0.00 0.00 00l 002 000 002 000 016 008 0.02 012 0.00 0.00 0.0l
AL 0, 4.90 13.76 14.71 16.37 0.1 0.15 0.03 13.42 10.03 12.96 13.39 10.21 10.78 17.19
Cr,0, - - - - 0.03 0.03 0.06 - . - - 0.27 0.00 0.03
FeO 1.43 4.82 466 5.8 2.4 225 235 LI3 0.49 1.77 0.8 2411 32.54 27.27
Fe, 0, 0.52 1.01 1.21 1.47 . - - 0.12 0.2 031 0.07 - - -
MnO 0.02 0.07 0.05 0.09 02 017 016 007 005 008 005 0.19 022 197
MgO 28.93 24.79 22.25 21.56 41.13 41.15 41.02 28.54 28.78 28.33 28.28 17.09 12.77 13.44
Ca0 - - - - 0.02 0.03 0.04 - - - - 1 0.07 0.08
Na, 0 0.14 0.02 0.14 0.06 000 000 0.00 027 0.31 012 019 0.03 0.00 0.02
K,0 57 9.08 902 937 0.05 0.03 003 10.17 10.25 10.34 10.34 0.47 0.5 0.03
F 3.57 3.04 219 199 297 278 272 2.8 374 3.09 294 0.00 0.00 0.00
al 0.01 0.09 0.22 0.29 0.02 0.00 0.0l 003 004 00l 003 00 000 0.00
B 99.09 96.96 94.12 97.34 91.64 90.47 89.28 98.67 95.83 99.68 07.81 84.08 87.54 86.29
Fe** /Fe?* 0.32 0.19 0.23 0.22 - - - 0.10 0.37 0.16 0.08 - - -
Fe/(Fe+Mg) 0.03 0.10 011 0.13 0.03 0.03 003 0.02 0.0f 0.03 002 0.44 0.5 0.53
o - T RRRR.
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IR0 R & R B EREL, BT
EAFEBG R BHEFHE, Fe/ (Fe + Mg) 2 0.01
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Mineral Chemistry of the Skarn-Type Ores from Furong Tin Polymetallic
Deposit in South Hunan Province, China

SHUANG Yan'?,BI Xian-wu',HU Rui-zhong' ,PENG Jian-tang' ,ZHU Chalng—sheng2 ,LI Da-hua®
g

(1. The State Key Laboralory of Ore Deposit Geochemistry, Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China;
2. Chongqing Institution of Geology and Mineral Resources, Chongging 400042, China)

Abstract: The Furong tin polymetallic deposit in central Nanling region, South China, is composed dominantly of
skam-type ores hosted in Carboniferous and Permian strata and Mesozoic granitic intrusions. In this study, mineral
chemistry research has been carried out on skarn ores from the No. 19 ore lode using SEM and EPMA techniques, in
order to constrain the tin mineralization conditions of skam rocks in the Furong deposit. Primary skarns in the Furong
deposit consist mainly of grossular-andradite, baicalite, ferro-edenite, malayaite, and minus idocrase, wollastonite,
cassiterite formed under oxidizing conditions, and have genetic relationship to the hornblende-biotite monzogranite in-
truded earlier. In this case, tin dominantly occurred as Sn** and entered the crystal lattices of skarn minerals. Under
the alteration of the F', Cl” and Sn-rich ore-forming solution exsolved from biotite granite, the primary skarns were re-
gressively metamorphosed to hydtrothermal minerals and ores. During this stage, substantive cassiterites were precipi-
tated together with phlogopite, fluorite, magnetite, i. e. , type- I ores, which are mainly related to the hydrothermal
fluids exsolved from biotite granite, or with tremolite, diopside, chlorite, sulphide, i. e. type-II ores, which were
significantly influenced by the fluid from wallrocks.

Key words: skamn; regressively metamorphosed skarn; hydrothermal ore-forming fluid; mineral chemistry; Furong

tin deposit



