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Table S1. Representative EPMA analysis of the different lead-bismuth mineral phases found in the copper stockwork ore (FC; bdl – below detection limit).
[image: ]





Table S2 Representative SEM-EDS semi-quantitative analysis of the complex bismuth-selenium and lead-bismuth mineral phases found in the massive copper-zinc ore (MCZ). 
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Gustavite  Junoite Cannizzarite  Wittite  Unknown complex lead-bismuth phases
FC
n 1 3 4 1 7 7 7 1 7

S 18.45 12.98 15.43 14.87 15.96 14.31 14.33 14.30 13.92
Fe 0.54 0.14 0.23 0.15 0.34 0.03 0.13 0.84
Cu 0.50 3.1 0.83 1.09 2.19 1.66 2.21 1.72 0.79
Zn bdl 0.04 0.10 0.08 1.38 0.32 0.24 0.10
Pb 16.26 18.55 35.01 32.96 31.00 36.08 34.97 34.85 34.88
As 0.48 bdl 0.05 bal bdl bdl bdl bdl bal
Ni bal bdl 0.00 bal bdl bdl bdl bdl bal
Sb 1.86 0.58 0.47 0.95 5.65 124 262 274 0.91
Co 0.04 0.08 0.02 0.01 bdl bdl bdl bdl 0.02
Mn bal 0.01 bdl bal bdl bdl bdl bdl bal
Ag 8.17 0.35 0.02 bdl 0.39 1.03 1.12 1.30 2.19
Au bal 0.52 1.10 1.76 bdl bdl bdl bdl bal
Bi 52.29 53.52 43.70 4532 4150 42.68 40.25 40.34 43.75
Se 0.15 7.33 2.65 4.06 1.04 427 444 433 414
In bal bdl 0.00 bal bdl bdl bdl bdl bal
Cd bdl 0.05 0.05 0.08 bdl 0.07 0.08 0.06 0.06
Total 98.78 97.24 99.66 101.33 99.64 101.69 100.14 99.89 101.59










Gustavite Junoite Cannizzarite Wittite

n 1 3 4 1 1 1 1 1 1

S 18.45 12.98 15.43 14.87 15.96 14.31 14.33 14.30 13.92

Fe 0.54 0.14 0.23 0.15 0.34 0.03 0.13   0.84

Cu 0.50 3.11 0.83 1.09 2.19 1.66 2.21 1.72 0.79

Zn

bdl

0.04 0.10 0.08 1.38 0.32   0.24 0.10

Pb 16.26 18.55 35.01 32.96 31.00 36.08 34.97 34.85 34.88

As 0.48
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0.05

bdl bdl bdl bdl bdl bdl

Ni
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0.00

bdl bdl bdl bdl bdl bdl

Sb 1.86 0.58 0.47 0.95 5.65 1.24 2.62 2.74 0.91

Co 0.04 0.08 0.02 0.01

bdl bdl bdl bdl

0.02

Mn

bdl

0.01

bdl bdl bdl bdl bdl bdl bdl

Ag 8.17 0.35 0.02

bdl

0.39 1.03 1.12 1.30 2.19

Au

bdl

0.52 1.10 1.76

bdl bdl bdl bdl bdl

Bi 52.29 53.52 43.70 45.32 41.50 42.68 40.25 40.34 43.75

Se 0.15 7.33 2.65 4.06 1.04 4.27 4.44 4.33 4.14

In
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0.00

bdl bdl bdl bdl bdl bdl

Cd

bdl

0.05 0.05 0.08

bdl

0.07 0.08 0.06 0.06

Total 98.78 97.24 99.66 101.33 99.64 101.69100.14 99.89 101.59

Unknown complex lead-bismuth phases
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Unk. Bismuth-selenium

Unk. Lead-bismuth

MCZ

spectrum 1 2 3 4 5 6 7 8
S 4.07 5.86 5.05 4.53 2.71 4.82

Fe 8.1 11.71 10.06 1.9 0.67 0.74 1.1 7.13
Cu 0.3 0.36 0.21 3.82 0.52 0.66 0.97 0.29
Zn 2.35 0.31

Pb 1.55 1.69 1.67 2.8 34.91 36.6 35.29 31.07
As 7.62 11.08 9.31 10.6
Bi 61.92 53.58 5751 7045 37.84 3812 36.82 34.82
Se 16.43 15.73 16.2 18.68 21.54 2117 20.69 16.11
Total 100 100 100 100 100 100 100 100
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