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Mineralogical Characteristics of Skarns from Dulong Sn-Zn
Polymetallic Deposit in Yunnan Province and Their Geological
Significances
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Abstract: The Dulong Sn-Zn deposit located in Maguan County of Yunnan Province is the third largest tin
polymetallic deposit in China. Voluminous previous researches have reached there exist three kinds of views on the
metallogenesis of the deposit including magmatic hydrothermal sedimentary exhalative and the SEDEX ore source
bed superimposed with regional metamorphism and magmatic hydrothermal activity. To carry out some relevant works
on the skarn which is of the most important host rocks of the deposit is significantly important for solving the existed
controversies on the metallogenesis. On the basis of the detailed microscopy work chemical compositions of garnet
pyroxene and amphibole of skarns have been analyzed by using electron microprobe ( EPMA) in this paper. Results
show that the garnet belongs to the andradite—grossular series the pyroxene belongs to diopside-hedenbergite series
and the amphibole is mainly actinolite and ferroactinolite with minor ferrohornblende. Combining with previous
published data of geocheronology fluid inclusions sulfur lead and carbon isotopes we proposed that the Dulong Sn—
Zn polymetallic deposit is of a magmatic hydrothermal skarn type.
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Fig.1. Simplified geological map for the Dulong Sn—Zn polymetallic deposit and adjacent regions( after reference 19 .
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Table 1. Mineral generation sequence of the Dulong Sn—Zn polymetallic deposit
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Fig.5. Profiles of endmember compositional variation across grains of garnets from the Dulong Sn—Zn polymetallic depos.it
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Fig.6. Classification of pyroxenes from the Dulong Sn—Zn polymetallic deposit( ab) and in comparison

with those of other skarn deposits in the world( c) ( after reference 14 and 32 ).
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Table 3. Electron microprobe analyses of representative pyroxenes from the Dulong Sn—Zn polymetallic deposit
Si0, Ti0,  ALO,  FeO MnO MgO €0 Na,0  K,0 (0, total
M29-1-1 49.97 0. 06 1.20 15.20 2.60 6. 64 22.88 0.16 0.02 0.01 98.74
M29-1-2 48. 63 0. 00 0. 48 18.91 4.62 4.08 23.11 0.14 0.03 0.00 100. 00
M29-2-1 49.52 0.04 0.76 18. 09 3.01 4.78 23. 66 0.15 0.00 0.03 100. 04
M29-2-2 48.70 0.03 0.04 20. 32 6. 61 2.35 23.13 0.07 0.01 0.00 101. 26
M29-2-3 49.19 0.02 0.83 19. 11 3.07 3.83 23.36 0.22 0.01 0.00 99. 64
M29-2-4 48. 60 0. 00 0.08 20. 19 8.37 1.70 23.20 0.09 0. 00 0.03 102. 26
M29-2-5 48.70 0. 05 0.92 18. 14 2.62 5.18 23.44 0.21 0. 00 0.02 99. 28
M29-2-6 48.73 0.05 0. 89 18. 84 2.90 4.49 23.36 0.12 0. 00 0.00 99. 38
M29-3-1 48.70 0.03 0.32 21. 64 7.16 2.09 21.53 0.09 0.01 0.01 101. 58
M29-3-2 48.23 0. 06 1.24 19.17 3.54 4.17 23.15 0.25 0.02 0.00 99. 83
M29-3-3 48. 80 0.07 0.92 17. 44 4.67 5.06 22.70 0.22 0.02 0. 00 99.90
M29-3-4 48.38 0. 06 1.26 18. 04 3.41 4. 85 23.46 0.12 0.00 0.00 99. 58
M29-3-5 49. 86 0. 08 1.01 18.23 3.69 4.65 23.12 0.24 0.02 0.03 100. 93
M29-3-6 48.21 0. 04 0.15 19. 56 8.06 1.42 22. 85 0.11 0. 00 0.00 100. 40
Si AlY AIV! Fe* Fe?* Mn Mg Ca Wo En Fs
M29-1-1 1.98 0.02 0.03 0. 00 0.50 0.09 0.39 0.97 49.39 19.94 30. 05
M29-1-2 1.96 0. 00 0. 00 0.10 0.53 0.16 0.25 1.00 48.83 11.99 38. 64
M29-2-1 1.97 0.03 0.01 0.05 0.55 0.10 0.28 1.01 50. 31 14. 14 34.97
M29-2-2 1.97 0. 00 0. 00 0.10 0.58 0.23 0.14 1.00 48.71 6. 89 44.13
M29-2-3 1.98 0.02 0.01 0.04 0. 60 0.10 0.23 1.01 50. 37 11.49 37.29
M29-2-4 1.96 0. 00 0. 00 0.12 0.55 0.29 0.10 1. 00 48.39 4.93 46.33
M29-2-5 1.95 0. 00 0. 00 0.09 0.51 0.09 0.31 1.01 49.71 15.29 34. 19
M29-2-6 1.96 0.04 0. 00 0.07 0.57 0.10 0.27 1.01 49.98 13.37 36. 19
M29-3-1 1.97 0. 00 0. 00 0.08 0.65 0.25 0.13 0.93 45.77 6.18 47.70
M29-3-2 1.94 0. 06 0.00 0.11 0.53 0.12 0.25 1. 00 49.23 12.34 37.47
M29-3-3 1.95 0. 00 0.00 0.10 0.48 0.16 0.30 0.97 47.96 14. 87 36.33
M29-3-4 1.94 0. 06 0. 00 0.09 0.51 0.12 0.29 1.01 49. 82 14.33 35.39
M29-3-5 1.97 0.03 0.02 0. 04 0.55 0.12 0.27 0.98 49.07 13.73 36. 28
M29-3-6 1.97 0. 00 0. 00 0. 08 0.58 0.28 0.09 1.00 49.07 4.24 46. 25
6 ; FeO ; Wo— ; En— ; Fs—
4 (wy ! %)
Table 4. Electron microprobe analyses of representative amphiboles from the Dulong Sn—Zn polymetallic deposit

M14- MI14- Ml14- MI14- Ml14- Ml14- MI14- M14- M73- M73- M73- M73- M73- M73-
1-1  2-2 3-1 3-2 3-3 3-4 3-5 3-6 1-2 1-3 1-4 1-5 1-6 1-7
Si0, 46.00 51.03 52.26 50.54 43.75 50.35 43.85 46.67 48.59 48.02 48.26 49.28 47.85 46. 14
TiO, 0.16 0.07 0.10 0.02 0.14 0.08 0.06 0.09 0.05 0.16 0.11 0.08 0.07 0.16
AL O, 4.41 0.42 0.59 1.65 10.8 1.65 5.10 3.33 1.61 3.06 209 1.76 215 5.09
FeO 25.06 20.38 19.83 23.49 23.80 23.39 27.70 28.28 29.70 28.07 28.54 26.66 26.77 25.92
MnO 2.10 1.11 0.8 0.9 1.83 1.10  0.83 1.40 1.50 1.23 1.07  1.25 1.42 1.94
MgO 4.72 10.50 11.10 8.24 3.47 7.78 5.8 2.66 3.12 4.03 3.5 506 506 4.48
CaO 11.64 10.93 11.58 12.15 12.02 11.50 10.80 11.27 11.30 11.55 11.67 11.64 11.74 11.53
Na, O 0.36 0.06 0.18 0.19 0.53 0.28 0.42 0.34 0.17 0.23 0.18 0.13 0.20 0.53
K,0 0.25 0.06 0.08 0.11 0.52 0.06 0.29 0.19 0.15 0.13 0.19 0.14 0.08 0.32
Total 94.70 94.56 96.57 97.34 96.91 96.19 94.87 94.23 96.19 96.48 95.66 96.00 95.34 96. 11
Si 7.41 7.91 7.90 7.75 6.83 7.80 7.13 7.63 7.80 7.62 7.75 7.80 7.67 7.34
ALY 0.59 0.08 0.10 0.25 1.17 0.20 0.87 0.37 0.20 0.38 0.25 0.20 0.33 0. 66
AV 0.25 0.00 0.00 0.05 0.8 0.10 0.10 0.27 0.11 0.19 0.14 0.12 0.07 0.29
Ti 0.02 0.01 0.01 0.00 002 0.01 001 001 001 002 0.0 001 0.01 0.02
Fe** 0.77 0.94 0.93 0.8 0.72 0.91 0.53 0.8 0.92 0.8 0.91 0.94 0.84 0.72
Fe?* 2.61 .70 1.58 2.15 2.39 2,12 3.24 298 3.07 2.8 292 2.5 275 2.73
Mn 0.29 0.15 o0.11 0.12 0.24 0.14 o0.11 0.19 0.20 0.17 0.15 0.17 0.19 0.26
Mg .13 2.43 2.50 1.88 0.81 1.80 1.41 0.65 0.75 0.95 0.8 1.19 1.21 1. 06
Ca 2.01 1.82 1.88 2.00 2.01 1.91 1.88 1.97 1.94 1.96 2.01 1.97  2.02 1.97
Na 0.11  0.02 0.05 0.06 0.16 0.08 0.13 0.11 0.05 0.07 0.06 0.04 0.06 0.16
K 0.05 0.01 0.02 0.02 0.10 001 0.06 004 003 0.03 004 003 0.02 0. 06

23
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Table 5. Compositional characteristics of garnets and pyroxenes from various types of skarn deposits
w( Mn) /w( Fe)  w( Mg) /w( Fe) w( Zn) /107°
Fe.Cu.Au
- <0.1 50~450 200
Mo
Pb.Zn >0. 1 <1 150~ 500 200
W 0.1~0.31 1~4
$n ) 0.12~0. 15 0.22 500

14 .16 . 17 . 23 35 o
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