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Composition of mine waters and
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Legend
Massive pyrite, sphalerite, galena, chalcopyrite
Cobalt+ich massive sulfides
Massive pyrite-sphalerite-galena in black shales
Pyrite-enargite-chalcocite-covellite ores in acid-altered rocks
Pyrite-native sulfur in acid altered wallrocks
Molybenite-quartz-fluorite veins, disseminations in U-rich igneous intrusions
Pyrite-chalcopyrite disseminations in quanz-sericite-pyrite altered igneous rocks
Pyrite-sphalernite-galena-chalcopyrite in carbonate-poor rocks
Pyrite veins and disseminations with low base metals in carbonate-poorrocks
Pyrite-sphalernite-galena-chalcopyrite veins, replacements in carbonaterich sediments

Pyrite-sphalerite-galena-chalcopyrite veins with high carbonates
orinrocks altered to contain carbonates

Pyritepoor gold-telluride veins, breccias with high carbonates

Pyrite-poor sphalerite-galena veins, replacements in carbonate sediments
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Elemental Residence Phases

Jarosite [ KFe,(S04),(OH), ] Pb, Ag, Cu, Bi
Pyrite [ FeS, ] Cu, Bi, Ag, As
Sphalerite | ZnS | Cd, Cu, Mn, Ag
Galena | PhS | Ag, Bi
Anglesite [ PbSO,] Zn, Cd, Bi, Cu
Tennantite-Tetrahedrite Cu, Zn, Sb, As

[(Ag, Cu, Fe),, (Sb, As),S,;
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SEMI-QUANTITATIVE

MINERALOGY (sample 99.1, wt. %)
SEMI-QUANTITATIVE

Before xlter MINERALOGY (sample 81196, wt. %)
Leaching Leaching
Quartz 32 30 Before After
Amorphous 23 28 Leaching Leaching
Potassium Quartz 33 32
10 13
Feldspar Amorphous 33 34
Muscovite 9 7 Jarosite 16 17
Plagioclase Potassium
8 8
Feldspar Feldspar 15 15
Siderite 7 -~ Muscovite 2 2
Pyrite 6 6 Gypsum 1 --
Kaolinite 2 2
Gypsum 1 3




A

Pyrite-Bearing Sample 99.1; pH
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Microprobe Element Distribution Maps

Backscatter
Image Sulfur
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Sulfides in Silica-filled Vein
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Pyrite-Bearing Sample 99.1
Cu and Zn from sulfides
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Sample 81196; Trace Metals

in Jarosite-Bearing Mine Waste
Trace elements in Jarosite
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Framboidal pyrite is an
early form of arsenic-
poor pyrite that occurs
as microcrystalline cubes
in lens and spheres.

15kU 18 um "}(‘1:599)_‘

Framboidal pyrite is
commonly enriched in
trace metals, such as
Pb, Ni, and Cu.
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