33 2 — Vol. 33 No. 2
2008 3 Earth Science — Journal of China University of Geoscdences Mar. 200 8

Sn

ANEo7, I =

FTEEAXF A IEFT ZTRER L ERE, #ALX X 430074

s W-Sn-Mo-Bi
s ; Sn Sn0O, 0. 2% ~2%.
Sn s Sn , 1. 93,
Sn - ’
; 3 ;3 Sn 3 - ; .
: P578; P618. 44 : 1000—2383(2008) 02— 0210— 09 : 2007— 06— 11

Distribution of Skarn Minerals and Sn in the Epidote in
Jinchuantang Mining Area, Hunan

LIU Huifang, LU Qi

State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciencess, Wuhan 430074, China

Abstract Jinchuantang is an important mining area in operation in the super large W-Sn-Mo-Bi deposit of Shizhuyuan, Hu-
nan Province. The mineral characteristics of the massive skarn of the area are: the garnet is mainly of anorthite; the pyrox-
ene exists as continuous series of dipside-salite-ferrosolite-hedenbergite; the feldspar is mainly of anorthite; the wollastonite
is found as a type of a rare mineral (M n, Fe)-wollastonite; the sphene is widely-spread as a skarn mineral, and its content of
aluminum oxide is relatively high (maximum content being 8. 32% wt), and the Sn content of some sphene minerals is also
relatively high; Sn is also widely spread in the mineral epidote, and the content of SnO;is 0. 2%—2%. According to the dis-
tribution and the content of SnO, in the mineral epidote, it is found that, the content has the power function with its loca
tion, and the calculated fractionaldimension from the distribution of tin oxide is 1. 93. From the mineral micro-scale, the
transportation and distribution of ore element tin possess the fractional dimension time-location structure, and it is confirmed
that the self-constructing critical situation is the basic dynamical characteristic of the super large multimetal deposit of
Shizhuyuan.

Key words; skarn mineral; (Mn, Fe)-wollastonite; Sn in epidote; fractional dimension time-location structure; Jinchuantang

mining area.
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Table 1 Electron microprobe analyses of garnet from Jinchuantang mining area
Si0, TiO, ALO3 Fe; 03 MnO MgO Ca0 Sn0, W O3 Bi, 05
1 38.20 0. 48 15.34 11.75 1.59 0.00 32.54 0.11 0. 06 0.01 100. 09
2 38.15 0. 65 13.73 12. 56 148 0. 00 33.35 0.16 0. 05 0.01 100. 15
3 38.36 0.52 13.15 12. 02 152 0.01 33.38 0.13 0. 00 0.15 99.22
4 37.94 0.33 15.94 10. 81 1. 46 0. 00 33.30 0. 15 0. 00 0.12 100. 04
5 37.65 0. 44 15.38 11.24 1. 50 0. 00 33.13 0. 15 0. 00 0. 09 99. 59
6  37.14 0.52 1462  11.62 1. 50 0. 00 33.34 0. 14 0. 00 0. 06 98.93
7 37.52 0.53 14. 03 11. 51 1. 37 0.00 33.23 0.14 0.08 0. 04 98. 44
8 37.70 0. 68 14. 80 11. 34 1.20 0.07 32.70 0.19 0.03 0.15 98. 87
9 37.80 0.43 15.33 10. 06 1. 68 0.00 33.85 0.18 0.09 0. 00 99. 41
10 38.34 0. 67 15. 03 9.51 1. 64 0.00 33.17 0.08 0.00 0. 00 98. 44
11 38.26 0.56 15.79 10. 02 1.53 0.00 33.69 0. 04 0.05 0.11 100. 04
12 37.21 0. 69 15.97 9.27 1.55 0.00 33.26 0.10 0. 04 0. 00 98. 10
13 37.70 0.38 16. 25 10. 04 1. 41 0.00 33.56 0.08 0.07 0.02 99. 50
14 37.42 0.76 16. 26 10. 08 1. 39 0.00 33.55 0.18 0.00 0. 04 99. 68
15 36. 88 0.71 15. 81 10. 99 1. 39 0.00 33.43 0. 06 0. 04 0.17 99. 46
16 37.20 0. 46 16. 16 10.76 1. 44 0.00 33.32 0.11 0.00 0.20 99. 66
17 38.33 0.51 15.76 10. 09 1.51 0.00 33.72 0.14 0.00 0. 00 100. 05
18 38. 84 0.91 14.29 10. 95 1. 63 0.00 33.58 0.14 0.03 0.17 100. 54
19 38.04 0.90 14. 63 10. 42 1. 54 0.01 33.57 0.10 0. 04 0.16 99. 42
20 38.38 0. 87 15. 39 11. 03 1. 49 0.00 33.26 0.10 0.00 0. 00 100. 05
21 38. 60 0.78 15.71 10. 83 1. 56 0.05 32.88 0.12 0.00 0. 04 100. 57
2 38.48 0.56 15.97 9.87 1. 61 0. 00 33. 47 0.15 0. 00 0. 00 100. 10
PA] 38.45 0. 48 15.72 10.92 1.73 0. 00 33.28 0.09 0.01 0. 08 100. 78
24 38.21 0.28 14.97 11. 35 1. 58 0. 00 33.67 0.13 0.01 0. 00 100. 19
25 38.05 0.41 14.70 10. 46 1. 65 0.03 33.39 0.11 0.03 0.16 99. 00
26 38.22 0. 48 14.93 11. 39 1. 49 0. 04 33.97 0.16 0. 00 0. 04 100. 72
27 38. 60 0. 64 14. 96 11. 80 1. 43 0. 04 32.87 0.09 0. 00 0. 06 100. 49
2
Table 2 Electron microprobe analyses of pyroxene from Jinchuantang mining area
Si0, Ti0O, ALO; FeO MnO MgO CaO Na,O K»,0 Sn0, WO3
1 54. 00 0. 00 0.10 3.02 0.41 16. 40 25. 64 0.01 0. 00 0.00 0.00  99.58
2 53.84 0. 00 0.07 3.20 0.33 15.91 25. 80 0.07 0. 00 0.00 0.00  99.22
3 53.77 0. 00 0. 14 3.84 0.45 15.49 25.90 0. 00 0. 00 0.00 0.00  99.59
4 53.55 0. 00 0.19 4.39 0. 66 15.23 25.77 0. 00 0. 00 0.00 0.00  99.79
5 53.86 0. 00 0. 09 4.34 0.75 14. 98 26.07 0. 00 0. 00 0.00 0.00  100.09
6 52.00 0. 00 0. 00 8.34 1. 94 12. 03 25.35 0. 00 0. 00 0.00 0.00  99.66
7 50. 80 0. 00 0.11 10. 47 261 9.84 24. 81 0.18 0. 00 0.00 0.00  98.82
8 49.98 0. 00 0. 00 10. 68 3.02 10. 10 24. 69 0. 02 0. 00 0.00 0.00  98.49
9 50.76 0.01 0.70 11.23 1. 86 10. 24 24. 44 0. 05 0. 00 0.00 0.00  99.29
10 51.12 0.02 0.15 12.32 1. 88 8.43 24.43 0. 02 0. 00 0.00 0.00  98.37
11 50. 80 0. 00 0. 00 13. 62 3.68 7.03 22. 65 0. 05 0. 00 0.00 0.00 97.83
12 49.21 0. 00 0. 84 16.98 3.93 4. 14 22.89 0. 04 0. 00 0.00 0.00  98.03
13 48.90 0.29 21. 15 1.92 3.09 22.20 0.15 0.00 0.00 0. 00 98.51
( .
1998). (1998). (2001 ,
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Table 3 Electron microprobe analyses of feldspar, wollastanite, sphene

Si0, Ti0,  ALO; FeO MnO MgO Ca0 Na,0  K,0  Sn0,  WO3
1 43.17  0.00 35.66  0.03 0.00 0.00 19.47  0.45 0.00 0.00 0.00 98.78
2 4472 0.00 35.07  0.07 0.00 0.00 18.71 0.71  0.00 0.00 0.00 99.28
3 44. 41 0.01 35.08  0.10 0.00 0.00 17.88  0.92  0.01  0.00 0.00 98.41
4 49.55  0.00 31.71 0.11 0.00 0.00 14.79  2.70  0.02  0.00 0.00 98.88
5 51.45  0.01 31.52  0.08 0.01 0.00 14.00  3.46  0.09  0.00 0.00 100.62
6 51.36 0.00  0.00 0.34 0.00 0.00 47.34  0.00  0.00  0.00 0.00 99.04
7 50.45  0.00  0.00 0. 47 011 0. 00 47.37  0.00 0.00 0.00 0.00 98.39
8 51,11 0.00  0.00 0. 36 011 0. 00 47.13  0.00 0.00 0.00 0.00 98.71
9 50. 31 0.00  0.00 0.19 0.77 0. 00 47.15  0.00 0.00 0.00 0.00 98.42
10 51.54  0.00  0.00 0.52 0. 69 0. 00 46.31 0.00 0.00 0.00 0.00 99.06
11 51.26  0.00  0.00 0. 36 010 0. 00 47.88  0.00 0.00 0.00 0.00 99.60
12 50.48  0.00  0.00 5.02 5.56 0. 16 37.91 0.00 0.00 0.00 0.00 99.13
13 50.42  0.00  0.00 5.55 552 0.19 37.88  0.00 0.00 0.00 0.09  99.65
14 50.47  0.00  0.00 4.80 539 0.15 38.68  0.00 0.00 0.00 0.00 99.48
15 49.34  0.00  0.00 5.07 536 0.11 38.10  0.00 0.00 0.00 0.00 97.98
16 51.17  0.00  0.00 4.94 4.95 0.17 37.44  0.00 0.00 0.00 0.00 98.67
17 31.26  37.12  1.00 0. 00 0. 00 0. 00 29. 61 0.00 0.00 0.00 0.02 99.01
18 30.16  36.26  3.02 0. 00 0.00 0. 00 20.10  0.00  0.00  0.00 0.00 98.54
19 3172 30.44  6.52 0. 00 0.00 0.12 29. 61 0.00 0.00 0.00 0.00 98.41
20 30.74  24.85  8.32 0. 52 0. 02 0.22 20.33  0.00 0.00 4.48  0.00 98.48
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Table4 XRD data of two wollastanites ( , 1997),
( ) ’
d (nm) hkl d (nm) hkl I ’
0.771 100 4 0.763 100 4 ,
2 0. 698 001
0. 549 101 1 0.541 701 1 ’
0.3847 200 10 0.3208 200 4 ’ 5.
0.3524 102 8 0.348 4 002 8
0.3325 201 9 0.328 6 102 10
1 0.217 201 3 Sn
0.309 6 102 5 0.3057 102 8
0.298 3 120 3 0.295 4 220 2
1 0.2815
0.2758 121 1 s . .
0.2728 202 2 0.2700 112 3 Sn , 0.2% ~2% ,
0.2600 ! ( 300 #m X 220 Mm)
0.256 2 300 4 0.253 8 300 3
0.248 2 122 2 0.2455 212 3 39 ’ Sn0:> 4
0.2350 222 2 0.2315 301 2 6.
0.2308 131 3002281103 3 8102 = 37. 17% ~ 38. 95%, 38.06%; Ti0: =
0.218 8 231 2
02170 S oales 103 X 0% ~0.21%, 0. 10%; A 1205 =20.33% ~ 24. 43%,
1 0.2069 311 21.76%; TFeO = 10. 82% ~ 14. 22 %, 12. 92%;
0.1985 123 0.-1962 123 2 Ca0= 21. 35% ~ 23. 58%, 22. 76%; Sn0> =
0.1922 400 2 0.1902 1
0.23%~1.89%,0.61%. 6
SnOZ, 1%9 0.61%.
5
Sn .
Table 5 Correlated essential skarn mineral at Jinchuantang
. . . (Kaye, 1994); (1) Sn0> , Sn0>
mining aera with Shizhuyuan mining area
C 4b). ()
(L) 25Mm A BC 4b).
Sn0» 0.13% S$n0>» 0.80% 2 . 25, 75, 125,
- - - 175Mm L 1:3:5:*7) .
' . fosfo. fa(D)=2aS
a Sn02 . S
’ ’ y 1 1.2%,1.0%,0.8%,0.6%
MnO  Feo  0.4%.(3) InL  Infalnfi O 7. 4)
L reo S0 InL—lnf..InL—Inf, ,
D. DyC 7). 5b, 5¢ InL—1Infa.
InL—Infy
= 89. 77, B = 95. 48", ¥ = 103. 45, V =
0.3870 nm’. Mn, Fe Ca, 4
, (D —
, ( ,1984), ©) . ©)
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Table 6 Electron microprobe analyses of epidote
Si0, TiO, ALO3 TFeO MnO MgO Ca0 Sn0, W O3 Bi, 05
1 38.52 0. 05 22.10 11.79 0.31 0. 00 22.95 0. 82 0. 00 0. 00 96. 54
2 38.91 0. 04 21.70 12. 00 0.15 0. 00 22.91 0.31 0. 00 0. 00 96. 02
3 38.05 0. 08 21. 88 13.19 0.42 0. 02 22.34 0.50 0. 00 0. 00 96. 48
4 38.01 0.10 21. 47 13.28 017 0. 06 23.04 0.43 0. 00 0. 04 96. 60
5 37.35 0. 00 20.97 12. 57 0.36 0. 00 23.33 1.89 0. 04 0.07 96. 58
6 38.60 0. 04 23.19  11.74 0.25 0. 00 22.78 0.50 0. 06 0. 00 97.16
7 38. 49 0.17 21.09 13.74 0.07 0.00 22. 80 0.72 0. 06 0.01 97. 15
8 37.95 0.20 22.12 13. 84 0.09 0.00 23.13 0. 81 0.00 0.11 98.25
9 37.72 0.11 21. 17 13.41 0.07 0.03 22.82 0. 62 0. 06 0. 00 96. 01
10 38.43 0. 08 23.43 11. 15 0.38 0.01 22.24 0.23 0.00 0. 00 95.95
11 38.35 0.02 23.08 10. 82 0.52 0.11 23.15 0.35 0.05 0. 00 96. 45
12 38.33 0. 06 22.02 12. 81 017 0.00 22.82 0. 61 0.00 0.20 97.02
13 38.95 0.16 22.02 12.55 0.23 0.00 22.12 0. 61 0.05 0. 00 96. 69
14 38.13 0.15 22.08 12. 08 0.23 0.00 22.24 0.51 0.00 0.09 95.51
15 38.54 0.14 22.28 12.73 0.13 0.00 22. 60 0. 50 0.00 0. 00 96. 92
16 38.12 0.17 21.01 13. 68 0. 05 0.00 23.06 0.74 0.02 0.16 97.01
17 37.72 0.21 21. 67 13.72 0. 05 0.02 22.71 0.74 0.00 0. 04 96. 88
18 38.28 0.03 21.23 13. 64 0. 14 0.00 22. 64 0. 50 0.00 0. 00 96. 46
19 38. 46 0. 04 22.91 11.70 0.15 0.00 22.75 1.17 0.00 0. 00 97. 18
20 38. 47 0. 04 21.43 14. 10 0. 35 0.03 21.35 0.43 0.03 0. 00 96. 23
21 38.43 0. 04 22. 68 11.79 0. 46 0.00 22.28 0. 65 0.00 0. 00 96. 33
2 37.95 0. 04 21.55 12. 46 0.08 0.03 22.57 0. 61 0.03 0. 00 95.32
PA] 38.00 0.10 20.71 13. 60 012 0. 00 22.49 0.50 0.01 0. 00 95.53
24 37.90 0.14 20. 53 14.22 0. 10 0. 00 22.96 0.72 0.02 0.24 96. 83
25 37.63 0.16 21.78 13.43 0. 04 0.05 23.34 0.63 0.07 0. 00 97.13
26 37.37 0.16 21. 61 13. 46 0. 04 0. 00 23.35 0.52 0. 00 0. 04 96. 55
27 38.24 0. 07 21.73 12.20 0. 49 0. 00 22. 80 0. 61 0. 00 0.17 96. 31
2 38.12 0.01 20. 33 13.37 0.24 0. 00 22.74 0.36 0. 00 0. 00 95. 17
29 38.01 0. 00 21. 12 13.29 011 0. 00 22. 86 0. 68 0. 00 0. 00 96. 07
30 38.38 0.13 21.21 12.56 011 0. 00 23.00 0.78 0.03 0. 00 96. 20
31 38.13 0.05 21.77 13.22 0.37 0. 00 22.87 0. 37 0.02 0. 00 96. 80
32 38.31 0. 06 21.95 13. 08 0.28 0. 00 22.49 0.85 0. 00 0.23 97.25
33 37. 44 0.21 21. 47 13.38 0.03 0. 00 23.58 0.63 0. 00 0. 08 96. 82
34 37.72 0.19 21. 04 13. 62 0.02 0. 00 23.34 0.57 0. 00 0. 00 96. 50
35 37.61 0.21 21.79 13.30 0. 04 0. 00 22.38 0. 60 0. 00 0. 07 96. 00
36 37. 84 0.05 23.23 12. 85 0.32 0. 00 21. 89 0. 68 0. 00 0.03 96. 89
37 37.10 0.01 21.58 13.38 0.09 0.01 22.74 0. 44 0. 00 0. 00 95.35
38 37.68 0.18 21.34 13.48 0.09 0. 00 23.25 0.56 0. 00 0. 00 96. 58
39 37.17 0.12 22.18 12.51 0. 10 0. 00 23.00 0. 54 0.01 0.20 95. 83
7 _
Table 7 Parameters of fractionrdimension at epidote R N®)
L) Il fo Infe D, nfy Dy, D . : (4)

25 3.219 78 4.357 1.93 4.317 1. 94 1.94 .

75 4.137 736 6.601 637 6458 @)

125 4.828 1772 7.480 ' 1724 7.452 ’

175 5.165 3297 8.101 0-999 3280 8 096 000

D,= InL/In f,; Dy=1nL/Inf}; D

(3)
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Fig. 4 Epidote rounded by threeling analysis range showed with red line (a); isopleth of SnO, mass fraction at epidote (b)
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