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ARGENTITE (arg) 
Formula: Ag2S System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 33.5 34.4 33.8 31.5 30.3 29.6 29.3 29.1 28.9 28.5 28.5 28.3 28.5 
 %R max. 34.4 34.8 34.4 31.6 30.8 29.6 29.6 29.2 29.2 28.8 28.8 28.4 28.8 
 %R min. 31.2 33.2 32.8 31.2 30.0 29.2 28.8 28.8 28.4 28.0 27.6 27.6 27.6 
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Sample: A 098557 Provenance: Pallancata mine, Ayacucho Department - Peru 

 
Return to INDEX 
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ARSENOPYRITE (asp) 
Formula: FeAsS System: Triclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 50.4 51.2 52.1 52.8 52.8 52.5 52.3 51.8 51.0 50.1 49.8 49.2 49.0 
 %R max. 52.4 53.2 53.6 53.6 52.8 52.8 52.4 52.0 51.2 50.8 50.8 50.4 50.4 
 %R min. 48.4 49.2 50.8 51.6 52.0 51.6 51.2 50.8 49.6 48.8 48.4 47.6 47.2 

Reflectance 
 curves 

10

15

20

25

30

35

40

45

50

55

60

400 450 500 550 600 650 700 750 800 850 900 950 1000

nm

%
R

 
Sample: HD 997 Provenance: Boliden – Sweden 

 
Return to INDEX 
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BISMUTHINITE (bm) 
Formula: Bi2S3 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 45.8 45.5 45.1 44.7 43.8 42.9 42.0 40.9 39.5 38.2 37.5 36.6 36.0 
 %R max. 50.0 49.6 49.2 48.8 47.6 46.4 45.2 44.0 42.8 41.2 40.4 39.2 38.8 
 %R min. 43.2 44.0 43.2 43.2 42.0 41.2 40.4 39.2 37.6 36.4 36.0 35.2 34.4 

Reflectance 
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Sample: TFPN 3 Provenance: Lozoyuela and El Cuadrón, Madrid - Spain 

 
Return to INDEX 
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NATIVE BISMUTH (Bi) 
Formula: Bi System: Rhombohedral 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 62.2 63.7 65.6 68.7 70.8 72.2 73.2 73.1 72.5 72.0 72.6 72.8 72.9 
 %R max. 64.4 66.0 68.0 71.2 72.8 74.0 75.2 75.2 74.4 74.0 74.4 74.8 74.8 
 %R min. 55.2 58.0 59.6 63.6 66.8 68.0 69.2 69.6 68.4 67.6 68.4 68.0 68.0 

Reflectance 
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Sample: C 15 Provenance: Loma La Pizarra, Villanueva de Cordoba - Spain 

 
Return to INDEX 
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NATIVE BISMUTH (Bi) 
Formula: Bi System: Rhombohedral 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 57.3 59.3 61.7 65.1 67.6 69.4 70.3 70.2 69.4 68.4 68.3 67.8 67.7 
 %R max. 60.4 62.4 64.4 67.6 70.4 71.6 72.4 72.0 71.6 70.8 70.4 69.6 70.0 
 %R min. 53.2 55.6 57.6 60.8 63.2 65.6 66.4 66.0 64.8 64.0 63.6 63.2 62.8 

Reflectance 
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Sample: TFPN 3 Provenance: Lozoyuela and El Cuadrón, Madrid - Spain 

 
Return to INDEX 
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NATIVE BISMUTH (Bi) 
Formula: Bi System: Rhombohedral 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 57.2 59.4 61.9 65.5 68.3 70.3 71.0 71.1 70.4 69.8 69.9 69.8 70.0 
 %R max. 58.8 61.2 63.6 66.8 69.6 71.6 72.0 72.4 71.6 71.6 71.2 71.2 72.0 
 %R min. 55.6 58.8 60.8 64.8 67.2 69.2 69.6 69.2 68.8 68.0 68.4 68.0 68.8 

Reflectance 
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Sample: TFPE 31 Provenance: Schneeberg, Saxony - Germany 

 
Return to INDEX 
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BORNITE (bn) 
Formula: Cu5FeS4 System: Tetragonal, pseudocubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 19.7 18.2 19.8 23.2 26.2 29.3 32.5 34.6 36.1 37.0 37.9 38.2 38.7 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
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Sample: CR 296 Provenance: Kupferschiefer – Poland 

 
Return to INDEX 
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BORNITE (bn) 
Formula: Cu5FeS4 System: Tetragonal, pseudocubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 22.0 17.2 16.4 18.9 22.4 26.1 30.1 32.8 34.8 36.1 37.2 37.6 38.2 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
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Sample: TFPE 9 Provenance: Siegerland – Germany 

 
Return to INDEX 
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BORNITE (bn) 
Formula: Cu5FeS4 System: Tetragonal, pseudocubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 21.5 17.4 16.9 19.7 23.0 26.6 30.5 33.0 34.9 36.1 37.2 37.6 38.1 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: CR 293 Provenance: Kipushi Copper Belt, Shaba - RD Congo 

 
Return to INDEX 
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BOULANGERITE (bl) 
Formula: Pb5Sb4S11 System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 40.7 39.9 39.3 38.5 37.4 36.0 34.7 33.4 32.2 31.3 31.0 30.5 30.4 
 %R max. 43.6 42.4 41.6 40.8 39.2 37.6 36.4 34.8 33.6 32.8 32.4 32.0 32.0 
 %R min. 38.8 38.4 38.0 37.2 36.0 34.8 33.6 32.4 31.2 30.4 30.0 29.6 29.6 
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Sample: CR 270 Provenance: Sullivan mine, British Columbia - Canada 

 
Return to INDEX 
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BOURNONITE (bnn) 
Formula: CuPbSbS3 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 37.0 36.6 36.0 35.1 34.3 33.0 31.7 30.7 29.8 28.9 28.5 28.3 28.4 
 %R max. 38.0 37.6 36.8 35.6 34.8 33.2 32.0 30.8 30.0 29.2 28.8 28.8 28.4 
 %R min. 36.4 36.0 35.6 34.8 34.0 32.8 31.6 30.4 29.6 28.8 28.4 28.0 28.4 

Reflectance 
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Sample: CR 266b Provenance: Lucky Friday mine, Coeur D’Alene, Idaho – USA 

 
Return to INDEX 
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CASSITERITE (cs) 
Formula: SnO2 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 12.8 12.5 12.2 12.1 11.9 11.8 11.7 11.6 11.5 11.3 11.3 11.2 11.6 
 %R max. 13.2 12.8 12.4 12.4 12.0 12.0 12.0 11.6 11.6 11.6 11.6 11.6 11.6 
 %R min. 12.4 12.0 11.6 11.6 11.6 11.2 11.2 11.2 11.2 11.2 10.8 10.8 11.2 

Reflectance 
 curves 
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Sample: TFPN 9 Provenance: Montanchez - Spain 

 
Return to INDEX 
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CASSITERITE (cs) 
Formula: SnO2 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 12.6 12.2 12.0 11.8 11.6 11.5 11.4 11.3 11.3 11.2 11.3 11.2 11.6 
 %R max. 12.8 12.4 12.0 12.0 11.6 11.6 11.6 11.6 11.6 11.6 12.0 12.0 12.0 
 %R min. 12.4 12.0 11.6 11.6 11.6 11.2 11.2 11.2 11.2 11.2 11.2 10.8 11.2 

Reflectance 
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Sample: CR 307 Provenance: Las Sombras mine, Sierra Jurés, Orense – Spain 

 
Return to INDEX 
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CHALCOCITE (cc) 
Formula: Cu2S System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 38.2 37.7 35.6 33.5 32.1 30.9 30.0 29.4 28.8 28.2 28.3 28.2 28.2 
 %R max. 39.2 38.4 36.4 34.0 32.8 31.6 30.4 30.0 29.2 28.8 28.8 28.8 28.8 
 %R min. 37.6 36.4 34.4 32.4 30.8 29.6 28.8 27.6 26.8 26.0 25.6 24.8 24.8 
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Sample: CR  293 Provenance: Kipushi, Copper Belt, Shaba – RD Congo 

 
Return to INDEX 
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CHALCOCITE (cc) 
Formula: Cu2S System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 36.3 35.5 33.7 31.6 30.0 28.5 27.2 26.1 25.0 24.0 23.5 22.8 22.6 
 %R max. 36.4 35.6 33.6 31.6 30.0 28.8 27.6 26.8 26.0 24.8 24.4 23.6 23.6 
 %R min. 36.0 35.2 33.6 31.6 30.0 28.4 27.2 26.0 24.8 24.0 23.2 22.8 22.4 
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Sample: TFPE 9 Provenance: Siegerland – Germany 

 
Return to INDEX 
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CHALCOPYRITE (ccp) 

Formula: CuFeS2 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 16.9 30.5 41.1 46.3 47.5 47.4 47.0 46.2 44.9 43.6 43.2 43.3 44.3 
 %R max. 18.0 31.6 42.0 46.8 48.0 48.0 47.6 46.8 45.2 44.0 43.6 44.0 45.2 
 %R min. 16.4 30.0 40.8 46.0 47.2 47.2 46.8 46.0 44.8 43.6 43.2 42.8 44.0 

Reflectance 
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Sample: CR 262 Provenance: Monte Ricardina, Tacna Department – Peru 

 
Return to INDEX 
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CHALCOPYRITE (ccp) 
Formula: CuFeS2 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 19.8 33.0 42.5 47.4 48.5 48.4 47.8 46.9 45.6 44.4 44.1 43.7 44.3 
 %R max. 20.4 33.6 43.2 48.0 48.8 48.8 48.0 47.2 45.6 44.4 44.0 43.6 44.4 
 %R min. 19.6 32.8 42.0 47.2 48.4 48.0 47.6 46.8 45.6 44.4 44.0 43.6 44.0 
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Sample: HD 997 Provenance: Boliden – Sweden 

 
Return to INDEX 
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CHALCOPYRITE (ccp) 
Formula: CuFeS2 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 19.6 32.6 42.3 47.3 48.4 48.4 48.0 47.1 45.9 44.8 44.5 44.6 45.4 
 %R max. 20.4 34.0 44.0 48.4 49.6 49.2 48.8 48.0 46.8 45.6 45.2 44.8 45.6 
 %R min. 18.4 30.8 40.4 46.0 47.2 47.6 47.2 46.4 45.6 44.4 44.0 44.4 45.2 

Reflectance 
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Sample: TFPN 3 Provenance: Lozoyuela y El Cuadrón, Madrid - Spain 

 
Return to INDEX 
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CHALCOPYRITE (ccp) 
Formula: CuFeS2 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 20.6 33.9 43.6 48.5 49.7 49.7 49.1 48.4 47.1 45.9 45.6 45.8 46.6 
 %R max. 20.8 34.0 43.6 48.8 50.0 50.0 49.6 48.8 47.2 46.0 46.0 46.0 46.8 
 %R min. 20.4 33.6 43.6 48.4 49.6 49.2 48.8 48.4 46.8 46.0 45.6 45.6 46.8 
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Sample: CR  286 Provenance: Gihen mine, Sulitjelma - Sweden 

 
Return to INDEX 
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CHROMITE (chr) 
Formula: FeCr2O4 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 12.2 11.8 11.6 11.4 11.3 11.2 11.1 11.0 11.0 10.9 10.9 10.9 11.2 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: CR 282 Provenance: La Gallega mine. Sierra Alpujata. Malaga - Spain 

 
Return to INDEX 
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CHROMITE (chr) 
Formula: FeCr2O4 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 12.9 12.4 12.1 11.9 11.7 11.6 11.5 11.2 11.2 11.2 11.2 11.2 11.5 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 

0

5

10

15

20

25

30

35

40

400 450 500 550 600 650 700 750 800 850 900 950 1000

nm

%
R

 
Sample: C 11 Provenance: Los Jarales, Carratraca, Malaga – Spain 

 
Return to INDEX 
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CINNABAR (cin) 
Formula: HgS System: Rombohedric 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 31.3 28.2 26.8 25.9 25.6 27.1 27.2 26.9 26.5 26.1 25.9 25.7 25.6 
 %R max. 31.6 28.4 27.2 26.4 26.0 28.4 28.4 28.0 27.6 27.2 27.2 26.8 26.8 
 %R min. 30.4 27.6 26.8 25.6 25.2 26.4 26.4 26.0 26.0 25.2 25.2 25.2 25.2 
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Sample: TFPN 17 Provenance: Sierra of Gador. Almeria - Spain 

 
Return to INDEX 
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COBALTITE (cob) 
Formula: CoAsS System: Orthorhombic (pseudo cubic) 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 48.5 48.2 49.1 51.4 53.6 54.8 55.3 54.9 53.7 52.5 52.0 51.1 50.2 
 %R max. 49.6 49.2 50.0 52.0 54.4 55.2 55.6 55.2 54.4 53.2 52.4 52.0 50.8 
 %R min. 47.2 47.2 48.0 50.4 52.8 54.0 54.8 54.4 53.2 52.0 51.2 50.4 49.2 
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Sample: CR 322 Provenance: Hakansbooda - Sweden 

 
Return to INDEX 
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NATIVE COPPER (Cu) 
Formula: Cu System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 44.4 50.7 54.7 65.3 84.3 88.6 89.6 90.0 89.3 88.8 88.6 88.0 87.4 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: CR 287 Provenance: Onganja – Namibia 

 
Return to INDEX 
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NATIVE COPPER (Cu) 
Formula: Cu System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 44.9 52.3 56.4 68.1 87.5 91.0 92.1 92.5 92.2 91.6 91.8 91.6 91.6 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: CR 311 Provenance: Milpillas – Mexico 

 
Return to INDEX 
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COSALITE (cos) 
Formula: Pb2Bi2S5 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 46.9 46.2 44.7 43.6 43.0 42.6 42.4 41.9 40.9 39.9 39.2 38.5 38.2 
 %R max. 48.0 47.2 45.6 44.4 43.6 43.6 43.2 42.8 42.0 40.8 40.0 39.6 39.2 
 %R min. 45.2 44.8 43.2 42.0 41.6 41.2 40.8 40.0 39.2 38.4 37.2 36.4 36.0 
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Sample: CR 307 Provenance: Las Sombras mine. Sierra Jurés. Orense - Spain 

 
Return to INDEX 



 29

COVELLITE (cv) 
Formula: CuS System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 21.5 19.7 16.1 11.9 9.6 11.6 25.4 38.2 45.6 50.0 53.3 55.7 58.1 
 %R max. 27.6 24.8 21.2 17.6 16.4 18.4 24.4 29.6 32.8 34.0 35.6 36.4 37.6 
 %R min. 16.4 14.4 10.8 6.4 4.0 7.6 27.6 45.2 55.6 62.0 66.8 70.4 74.0 

Reflectance 
 curves 
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Sample: RDL Provenance: Bor – Former Yugoslavia 

 
Return to INDEX 
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CUBANITE (cbn) 
Formula: CuFe2S3 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 24.1 32.0 36.8 39.4 40.9 42.2 43.4 43.9 43.6 43.2 43.2 43.0 42.8 
 %R max. 24.4 32.0 37.2 40.0 41.6 42.8 44.0 44.8 44.8 44.4 44.8 44.4 44.4 
 %R min. 23.2 30.8 35.6 38.4 40.0 41.6 43.2 43.6 43.2 42.8 42.8 42.8 42.4 
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Sample: CR  286 Provenance: Gihen mine, Sulitjelma - Sweden 

 
Return to INDEX 
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CUPRITE (cup) 
Formula: Cu2O System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 33.2 31.7 29.7 26.9 25.2 24.1 23.2 22.6 22.0 21.6 33.2 31.7 29.7 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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 curves 
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Sample: CR 287 Provenance: Onganja – Namibia 
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DIGENITE (dg) 
Formula: Cu9S5 System: Pseudo cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 29.0 27.2 25.2 22.4 20.1 17.9 15.5 13.7 12.2 11.2 11.0 11.7 13.9 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: CR 304 Provenance: RD Congo 
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ENARGITE (en) 
Formula: Cu3AsS4 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 28.9 27.9 27.4 26.9 27.0 27.5 27.7 27.6 28.0 28.2 27.9 26.9 26.8 
 %R max. 30.4 29.2 28.4 28.0 28.0 28.4 28.4 28.4 29.2 28.4 28.4 27.6 27.2 
 %R min. 27.2 27.2 26.4 26.0 26.0 26.8 27.2 27.2 27.2 28.0 27.6 26.8 26.4 
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Sample: RDL Provenance: Bor – Former Yugoslavia 
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FRANCKEITE (fc) 
Formula: Pb5Sn3Sb2S14 System: Triclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 38.6 38.2 37.8 37.1 36.4 35.1 33.8 32.9 32.0 31.3 30.9 30.5 30.4 
 %R max. 39.6 39.2 39.2 38.4 37.6 36.0 34.8 33.6 32.8 32.4 32.0 31.6 31.6 
 %R min. 38.0 37.2 36.4 36.0 35.2 33.6 32.4 31.6 30.8 29.6 29.2 28.4 28.4 

Reflectance 
 curves 
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Sample: CR 256 Provenance: COMIBOL (Bolivian Mining Corporation) - Bolivia 
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 35

FREIBERGITE (fbg) 
Formula: (Ag.Cu.Fe.Zn)12(Sb.As)4S13 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 32.9 32.7 32.2 31.7 31.1 30.2 29.3 28.3 27.2 26.4 26.0 25.6 25.7 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
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Sample: A 098551_1 Provenance: Pallancata mine, Ayacucho Department – Peru 
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GALENA (gn) 
Formula: PbS System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 48.4 45.3 43.0 41.7 41.3 41.5 41.5 40.8 40.0 39.1 38.7 38.2 38.3 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: CR 262 Provenance: Monte Ricardina, Tacna Department – Peru 
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GALENA (gn) 
Formula: PbS System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 50.1 46.8 44.4 43.0 42.4 42.3 42.1 41.3 40.4 39.4 39.0 38.5 38.3 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: CR 266d Provenance: Lucky Friday mine, Coeur D’Alene, Idaho - USA 

 
Return to INDEX 



 38

GALENA (gn) 
Formula: PbS System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 49.8 46.4 44.1 42.6 42.2 42.1 41.9 41.3 40.4 39.5 39.3 38.9 38.8 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: C 1 Provenance: Reocín, Santander – Spain 
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GALENA (gn) 
Formula: PbS System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 49.4 46.3 43.8 42.5 42.2 42.4 42.2 41.6 40.8 40.0 39.7 39.4 39.3 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: CR 266b Provenance: Lucky Friday mine, Coeur D’Alene. Idaho - USA 

 
Return to INDEX 
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GEOCRONITE (gc) 

Formula: Pb5(Sb.As)2S8 System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 41.1 40.3 39.6 38.9 38.3 37.3 36.1 34.9 33.7 32.7 33.1 33.3 33.2 
 %R max. 42.4 41.6 40.8 40.0 39.2 38.4 37.2 36.0 34.8 33.6 34.4 36.0 36.0 
 %R min. 40.0 39.6 39.2 38.4 37.6 36.8 35.6 34.4 33.2 32.0 32.4 32.0 31.6 
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Sample: CR 292 Provenance: Angelica mine, Huachacolpa, Huancavelica – Peru 
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GERSDORFFITE (gf) 
Formula: NiAsS System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 46.5 46.8 46.1 45.5 45.3 45.7 46.8 47.7 48.1 48.4 49.0 49.2 49.5 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: TFPE 29 Provenance: Heidelberg – Germany 
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GOETHITE (gth) 
Formula: FeOOH System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 17.3 15.5 14.6 13.7 13.2 12.6 12.4 12.2 12.0 11.7 11.6 11.5 11.8 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: TFPN 6 Provenance: Sar mine, Santiago de Compostela - Spain 
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GOETHITE (gth) 
Formula: FeOOH System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 20.1 18.2 17.0 16.0 15.2 14.6 14.2 14.0 13.7 13.4 13.2 12.9 13.2 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: CR 312 Provenance: Magros mine, Beariz, Orense - Spain 
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NATIVE GOLD (Au) 
Formula: Au System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 32.7 34.7 55.3 76.9 83.4 86.5 88.2 88.7 88.4 87.8 87.9 87.5 87.3 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: CR 295 Provenance: La Rinconada, Puno – Peru 
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GRAPHITE (gra) 
Formula: C System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 9.9 10.4 11.0 11.6 12.1 12.7 13.4 14.0 14.5 14.9 15.5 15.9 16.7 
 %R max. 13.2 13.6 14.4 15.2 16.0 16.8 18.0 18.8 19.6 20.0 21.2 22.0 23.2 
 %R min. 8.0 8.4 8.8 9.2 9.6 10.0 10.4 10.8 11.2 11.2 11.6 11.6 12.4 

Reflectance 
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Sample: HD 773 Provenance: Kropfmuhl, Passau, Bavaria – Germany 
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GRATONITE (gtt) 
Formula: Pb9As4S15 System: Rhombohedral 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 38.1 36.8 35.9 36.3 36.6 35.4 33.1 31.7 30.8 30.3 30.2 29.9 29.9 
 %R max. 38.8 37.2 36.4 36.4 36.8 36.0 34.0 32.4 31.2 30.8 30.8 30.4 30.4 
 %R min. 37.6 36.4 35.6 35.6 36.0 34.8 32.8 31.2 30.4 30.0 29.6 29.2 29.2 

Reflectance 
 curves 
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Sample: HD 8 Provenance: Wiesloch. Baden – Germany 
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HEMATITE (ht) 
Formula: Fe2O3 System: Rhombohedral 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 38.1 36.8 35.9 36.3 36.6 35.4 33.1 31.7 30.8 30.3 30.2 29.9 29.9 
 %R max. 38.8 37.2 36.4 36.4 36.8 36.0 34.0 32.4 31.2 30.8 30.8 30.4 30.4 
 %R min. 37.6 36.4 35.6 35.6 36.0 34.8 32.8 31.2 30.4 30.0 29.6 29.2 29.2 

Reflectance 
 curves 
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Sample: TFPN 5 Provenance: Maruja mine, Galicia - Spain 
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ILMENITE (il) 
Formula: FeTiO3 System: Rhombohedral 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 22.2 20.3 19.3 19.0 18.9 18.9 18.9 18.6 18.5 18.1 17.9 17.7 17.8 
 %R max. 23.2 20.8 19.6 19.2 19.2 19.2 19.2 19.2 18.8 18.8 18.4 18.4 18.4 
 %R min. 20.4 18.8 17.6 18.0 18.0 18.4 18.4 18.4 18.0 17.6 17.2 16.8 17.2 

Reflectance 
 curves 

0

5

10

15

20

25

30

35

40

400 450 500 550 600 650 700 750 800 850 900 950 1000

nm

%
R

 
Sample: HD 6858 Provenance: Agracha, Sahara – Western Africa 
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 49

NATIVE IRIDIUM (Ir) 
Formula: Ir System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 66.4 69.0 70.8 72.0 72.7 73.3 74.1 74.9 75.5 76.1 77.6 78.5 79.5 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 
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Sample: CR 310 Provenance: Unknown 
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JALPAITE (jl) 
Formula: Ag3CuS2 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 33.5 34.5 33.9 31.9 30.8 30.2 30.1 30.0 30.0 29.7 30.0 30.2 30.8 
 %R max. 34.8 35.6 35.2 32.8 31.6 31.2 30.8 31.2 31.2 30.8 31.2 31.2 31.6 
 %R min. 32.8 32.8 33.2 30.8 30.4 29.6 29.2 29.6 29.6 29.2 29.6 29.6 30.4 

Reflectance 
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Sample: CR 288 Provenance: Schneeberg. Erzgebirge – Germany 
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JAMESONITE (jm) 
Formula: Pb4FeSb6S14 System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 38.7 38.0 37.1 36.1 35.1 33.8 32.5 31.4 30.4 29.6 29.3 29.1 29.2 
 %R max. 38.0 37.6 36.8 36.4 35.6 34.8 33.2 32.4 31.2 30.4 30.0 29.6 30.0 
 %R min. 39.2 38.4 37.2 36.0 34.8 33.6 32.0 30.8 30.0 29.2 28.8 28.8 28.8 

Reflectance 
 curves 
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Sample: CR 309 Provenance: Iberian Pyritic Belt – Spain 
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JORDANITE (jd) 
Formula: Pb5As2S8 System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 40.5 39.4 38.6 38.1 37.4 36.2 34.9 33.6 32.4 31.5 31.8 31.7 31.7 
 %R max. 42.8 41.2 40.4 39.6 39.2 38.0 36.8 35.2 34.0 32.8 32.8 32.4 32.4 
 %R min. 38.8 38.0 37.2 36.8 36.4 35.2 33.6 32.4 31.2 30.4 30.4 30.0 30.0 
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Sample: HD 8 Provenance: Wiesloch, Baden – Germany 
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LINNEITE – POLYDYMITE (pm) 
Formula: Ni3S4 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 41.5 43.5 44.3 44.5 45.1 47.6 52.3 56.1 58.8 60.5 62.5 63.6 64.8 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: TFPE 24 Provenance: Dry Ni mine - Canada 

 
Return to INDEX 
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LINNEITE – VIOLARITE (vl) 
Formula: Ni2FeS4 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 40.2 42.0 43.7 45.9 48.2 51.0 54.2 56.3 57.7 58.5 59.8 60.5 61.4 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: TFPE 24 Provenance: Dry Ni mine - Canada 
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LÖLLINGITE (lo) 
Formula: FeAs2 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 53.7 53.8 53.4 53.2 52.8 52.2 51.7 51.2 50.5 49.9 49.8 49.6 49.3 
 %R max. 55.2 54.8 54.4 54.4 54.0 53.2 52.8 52.4 51.6 50.8 50.8 50.8 50.4 
 %R min. 50.8 51.6 52.0 52.0 52.0 51.6 51.2 50.8 50.4 49.6 49.6 49.6 49.2 
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Sample: CRuiz 21065 Provenance: Monchi mine, Badajoz – Spain 
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MAGNETITE (mg) 
Formula: Fe3O4 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 21.6 20.7 20.4 20.5 20.6 20.7 20.3 19.5 18.6 17.8 17.3 17.0 17.2 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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 curves 
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Sample: TFPE 30 Provenance: Heidelberg – Germany 
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MANGANITE (mng) 
Formula: MnOOH System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 18.1 18.0 18.0 17.8 17.4 16.9 16.3 15.9 15.7 15.3 15.2 15.1 15.2 
 %R max. 19.2 19.2 18.8 18.4 18.0 17.6 16.8 16.8 16.4 16.0 16.0 16.0 16.0 
 %R min. 17.6 17.6 17.6 17.6 17.2 16.8 16.0 15.6 15.2 15.2 14.8 14.8 14.8 

Reflectance 
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Sample: CR 289 Provenance: Amalienhoehe old mine, Waldalgesheim – Germany 
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MARCASITE (mc) 
Formula: FeS2 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 43.9 47.3 50.7 51.7 50.9 49.7 48.5 47.4 46.2 45.5 45.7 46.0 46.9 
 %R max. 46.8 49.2 52.8 53.2 52.0 50.4 49.6 48.4 46.8 46.0 46.4 47.2 48.4 
 %R min. 42.8 45.2 47.6 48.8 48.0 47.2 46.4 45.2 44.4 44.0 44.4 44.8 46.0 
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Sample: C 1 Provenance: Reocin, Santander - Spain 
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MILLERITE (ml) 
Formula: NiS System: Rhombohedral 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 30.3 41.9 49.2 53.5 55.7 57.0 58.3 58.8 59.4 59.8 61.0 61.7 62.6 
 %R max. 30.8 42.8 50.0 54.4 56.4 58.0 59.2 60.0 60.4 60.8 62.0 62.8 64.0 
 %R min. 30.0 41.6 48.8 53.2 55.2 56.8 58.0 58.4 58.8 59.6 60.4 60.8 61.6 
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Sample: TFPE 24 Provenance: Dry Ni mine – Canada 
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MOLYBDENITE (mo) 
Formula: MoS2 System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 31.4 34.1 32.2 30.1 29.8 29.7 29.8 28.5 27.5 26.8 26.5 26.1 26.1 
 %R max. 35.6 36.8 34.0 32.0 31.6 32.8 32.8 31.2 30.4 30.0 29.2 28.8 29.6 
 %R min. 26.8 29.6 28.4 26.8 26.4 26.4 26.4 25.2 24.4 24.0 23.2 23.2 22.8 
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Sample: CR 307 Provenance: Las Sombras mine, Sierra Jurés, Orense – Spain 
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MOLYBDENITE (mo) 
Formula: MoS2 System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 33.8 35.9 33.6 31.1 30.9 30.7 30.8 29.5 28.6 27.9 27.6 27.3 27.4 
 %R max. 41.2 41.6 38.4 35.6 35.2 35.6 36.0 34.4 33.2 32.8 32.4 32.4 32.4 
 %R min. 26.4 30.0 28.4 26.8 26.4 26.0 26.0 24.8 24.0 23.6 23.2 22.8 22.8 
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Sample: CR 306 Provenance: Las Sombras mine, Sierra Jurés, Orense – Spain 
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MOLYBDENITE (mo) 
Formula: MoS2 System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 31.0 32.3 30.2 28.2 28.4 28.5 28.6 27.4 26.7 26.2 26.1 26.1 26.5 
 %R max. 38.4 38.8 36.0 33.6 34.0 33.6 34.4 32.8 32.0 31.6 31.2 31.2 31.6 
 %R min. 22.8 25.2 24.0 22.4 22.8 22.8 22.4 22.0 21.6 20.8 20.8 21.2 21.2 
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Sample: CR 305 Provenance: Las Sombras mine, Sierra Jurés, Orense – Spain 
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NICCOLITE (nc) 
Formula: NiAs System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 40.7 39.5 43.3 50.4 55.5 59.4 62.5 64.7 66.3 67.3 68.3 68.6 69.3 
 %R max. 42.4 41.6 45.2 52.0 56.4 60.0 63.2 65.6 68.0 69.2 70.8 71.2 72.0 
 %R min. 38.4 37.2 41.2 49.2 54.4 58.8 61.6 63.6 65.2 66.0 66.4 66.4 66.8 
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Sample: CR 282 Provenance: La Gallega mine, Sierra Alpujata, Malaga - Spain 
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NICCOLITE (nc) 
Formula: NiAs System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 42.4 41.0 44.7 51.4 56.3 60.0 62.9 65.0 66.4 67.3 68.3 68.3 68.7 
 %R max. 44.4 43.2 46.8 52.8 57.2 60.8 63.6 66.0 67.6 69.2 70.4 70.8 70.8 
 %R min. 40.8 39.2 43.2 50.4 56.0 59.6 62.4 64.0 65.2 65.6 66.4 66.0 66.4 
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Sample: C 11 Provenance: Los Jarales, Carratraca, Malaga – Spain 
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NATIVE OSMIUM (Os) 
Formula: Os System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 62.1 63.2 63.3 62.9 62.3 61.7 61.5 61.8 61.9 62.1 63.3 64.2 65.9 
 %R max. 64.4 65.2 65.6 65.6 64.8 64.0 63.2 62.8 62.4 62.4 63.2 63.6 65.2 
 %R min. 60.8 61.6 60.8 60.0 59.2 58.8 58.8 59.6 60.4 61.2 62.8 64.4 66.8 
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Sample: CR 299 Provenance: Nizhne, Taguilsk, Perm Province, Urals - Russia 
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PARARAMMELSBERGITE (prm) 
Formula: NiAs2 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 57.7 58.7 59.0 59.5 59.6 59.6 59.7 59.7 59.3 58.9 59.1 58.8 58.6 
 %R max. 58.8 59.2 59.2 59.6 59.2 59.2 59.2 59.2 58.4 58.0 58.4 58.4 58.4 
 %R min. 57.2 58.4 58.8 59.2 60.0 60.4 61.2 61.2 61.2 60.8 61.2 60.8 60.4 
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Sample: TFPE 26 Provenance: Heidelberg - Germany  
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PENTLANDITE (pn) 
Formula: (Ni.Fe.Co)9S8 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 34.2 39.4 43.5 47.2 49.7 52.0 54.1 55.5 56.5 57.2 58.4 59.1 60.0 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: TFPE 16 Provenance: Falconbridge – Canada 
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PENTLANDITE (pn) 
Formula: (Ni.Fe.Co)9S8 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 35.3 43.8 48.7 52.1 53.9 55.2 56.3 57.0 57.1 57.1 58.0 58.5 59.3 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: TFPE 1 Provenance: Cobalt mine, Ontario – Canada 
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NATIVE PLATINUM (Pt) 
Formula: Pt System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 58.2 61.5 63.8 65.7 67.0 68.2 69.4 70.5 70.9 71.3 72.2 72.8 73.8 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: CR 297 Provenance: Fox Gulch, Goodnews Bay - Alaska 

 
Return to INDEX



 70

NATIVE PLATINUM (Pt) 
Formula: Pt System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 57.9 61.1 63.4 65.5 66.8 68.0 69.2 70.2 70.8 71.2 72.3 73.2 74.0 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: CR 298 Provenance: Nizhne, Taguilsk, Urals - Russia 
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POLYBASITE-PEARCEITE (plb-pc) 
Formula: Ag16Sb2S11-Ag16As2S11 System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 32.2 31.6 30.7 30.2 29.7 28.7 27.6 26.6 25.9 25.2 24.9 24.7 24.8 
 %R max. 33.2 32.8 32.0 31.2 30.8 29.6 29.2 27.6 26.8 26.0 26.0 25.6 25.6 
 %R min. 31.6 30.8 30.4 30.0 29.2 27.6 26.4 25.2 24.8 24.0 23.6 23.6 23.6 
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Sample: A 098551_2 Provenance: Pallancata mine, Ayacucho Department - Peru 

 
Return to INDEX 



 72

PROUSTITE-PIRARGYRITE (pru-prg) 
Formula: Ag3SbS3-Ag3AsS3 System: Rhombohedral 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 34.9 33.0 30.0 27.5 26.4 25.6 25.0 24.6 24.2 23.8 23.8 23.8 24.3 
 %R max. 36.4 34.8 31.6 28.8 27.6 26.8 26.4 25.6 25.2 24.8 24.8 24.8 25.2 
 %R min. 32.0 30.0 27.2 24.8 23.6 22.8 22.0 21.6 21.2 20.8 20.8 20.8 21.2 
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Sample: A 098551_2 Provenance: Pallancata mine, Ayacucho Department – Peru 
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PROUSTITE-PIRARGYRITE (pru-prg) 
Formula: Ag3SbS3-Ag3AsS3 System: Rhombohedral 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 33.4 32.3 29.5 27.1 25.9 25.0 24.3 23.9 23.4 23.2 23.4 23.5 23.9 
 %R max. 34.8 34.4 31.6 28.8 27.6 26.4 25.6 25.2 24.4 24.0 24.4 24.8 25.2 
 %R min. 31.2 29.6 27.2 25.2 24.4 23.2 22.4 22.4 22.0 21.6 21.6 21.6 21.6 
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Sample: A 098551_1 Provenance: Pallancata mine, Ayacucho Department - Peru 
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PSILOMELANE (psi) 
Formula: (Ba.H2O)Mn5O10 System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 27.3 27.2 26.3 25.0 24.0 23.2 22.6 22.1 21.6 21.2 21.1 20.9 21.0 
 %R max. 28.8 28.8 28.0 26.8 25.6 24.8 24.0 23.2 22.8 22.0 22.0 21.6 21.6 
 %R min. 25.2 25.2 24.8 23.6 22.8 22.4 21.6 20.8 20.4 20.0 20.0 19.6 19.6 

Reflectance 
 curves 
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Sample: TFPN 16 Provenance: Sahara  
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PYRITE (py) 
Formula: FeS2 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 38.9 45.4 50.9 53.5 54.4 55.1 55.4 54.1 52.0 50.1 49.1 48.0 47.1 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: HD 997 Provenance: Boliden – Sweden 
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PYRITE (py) 
Formula: FeS2 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 39.7 45.4 50.0 52.5 53.5 54.2 54.5 53.5 51.9 50.4 49.6 48.7 47.9 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: TFPE 9 Provenance: Siegerland – Germany 
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PYROLUSITE (prl) 
Formula: MnO2 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 30.6 31.8 32.0 31.7 31.2 30.5 30.0 29.6 29.0 28.4 27.9 27.5 27.4 
 %R max. 32.4 34.0 33.6 33.6 32.8 32.0 31.6 31.2 30.4 30.0 29.2 29.2 28.8 
 %R min. 28.4 29.2 29.2 28.8 28.4 28.0 27.6 27.2 26.8 26.0 26.0 25.6 25.2 
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Sample: CR 289 Provenance: Amalienhoehe old mine, Waldalgesheim – Germany 
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PYRRHOTITE (po) 
Formula: Fe1-XS System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 31.1 33.9 36.7 39.4 41.3 43.0 44.8 46.1 47.1 47.9 49.2 50.1 51.3 
 %R max. 32.4 35.6 38.8 41.2 43.2 45.2 46.8 48.0 49.2 50.0 51.2 52.4 53.6 
 %R min. 30.0 32.8 35.2 38.0 40.0 41.6 43.6 45.2 46.0 47.2 48.4 49.2 50.4 
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Sample: TFPE 1 Provenance: Cobalt mine, Ontario – Canada 
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PYRRHOTITE (po) 
Formula: Fe1-XS System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 34.0 36.6 39.4 42.2 44.4 46.5 48.8 50.3 51.4 52.3 53.6 54.3 55.3 
 %R max. 36.4 39.2 42.0 44.4 46.4 48.4 50.4 51.6 52.8 53.6 54.8 55.2 56.4 
 %R min. 32.0 34.4 36.8 39.6 42.0 44.0 46.8 48.4 49.2 50.4 51.6 52.4 53.6 
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Sample: TFPE 30 Provenance: Heidelberg – Germany 
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PYRRHOTITE (po) 
Formula: Fe1-XS System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 29.7 32.2 35.0 38.0 39.9 41.8 43.6 44.9 45.6 46.4 47.5 48.3 49.2 
 %R max. 30.4 33.2 36.4 39.2 41.6 43.2 45.2 46.4 46.8 47.6 48.8 49.2 50.0 
 %R min. 29.2 31.2 33.6 36.4 38.4 40.4 42.4 43.6 44.4 45.2 46.8 47.6 48.4 
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Sample: CR  286 Provenance: Gihen mine, Sulitjelma - Sweden 
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PYRRHOTITE (po) 
Formula: Fe1-XS System: Hexagonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 30.3 32.7 35.6 38.4 40.4 42.3 44.3 45.7 46.8 47.6 48.9 49.9 51.1 
 %R max. 30.8 33.6 36.8 39.6 41.6 43.2 45.2 46.8 47.6 48.4 50.0 50.8 52.0 
 %R min. 30.0 32.0 34.8 37.6 39.6 41.6 43.6 45.2 46.4 47.2 48.4 49.6 50.8 
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Sample: HD 997 Provenance: Boliden - Sweden 
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RAMMELSBERGITE (rm) 
Formula: NiAs2 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 56.8 57.0 56.8 56.8 56.6 56.2 55.8 55.7 55.1 54.6 54.5 54.1 53.9 
 %R max. 58.0 59.2 59.2 59.6 59.6 58.8 58.4 58.8 58.0 57.6 57.6 57.6 57.2 
 %R min. 55.6 55.6 55.6 55.6 55.2 55.2 54.8 54.8 54.0 54.0 53.6 53.2 53.2 
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Sample: TFPE 26 Provenance: Heidelberg – Germany  
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RUTILE (rt) 
Formula: TiO2 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 25.0 23.3 22.3 21.8 21.5 21.3 21.2 21.1 21.2 21.2 21.3 21.3 21.6 
 %R max. 25.6 24.0 22.8 22.4 22.0 22.0 21.6 21.6 22.0 22.0 22.0 22.0 22.4 
 %R min. 24.4 22.8 21.6 21.2 20.8 20.4 20.4 20.0 20.4 20.0 20.0 20.0 20.4 
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Sample: CR 290 Provenance: Vegasheia – Norway 

 
Return to INDEX 



 84

SAFFLORITE (sf) 
Formula: CoAs2 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 52.4 52.4 52.4 52.3 52.0 51.2 50.8 50.2 49.3 48.5 48.2 47.6 47.4 
 %R max. 54.8 54.0 53.6 52.8 52.4 51.2 50.4 49.6 48.8 47.6 46.8 46.4 46.0 
 %R min. 51.2 51.6 51.6 52.0 52.0 51.6 51.2 50.8 49.6 48.8 48.4 47.6 47.6 

Reflectance 
 curves 

10

15

20

25

30

35

40

45

50

55

60

400 450 500 550 600 650 700 750 800 850 900 950 1000

nm

%
R

 
Sample: TFPE 31 Provenance: Schneeberg, Saxony – Germany 
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SCHEELITE (sch) 
Formula: CaWO4 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 11.1 10.8 10.7 10.6 10.4 10.4 10.3 10.4 10.7 10.9 11.1 11.1 11.4 
 %R max. 11.2 11.2 11.2 11.2 10.8 10.8 10.8 11.2 11.2 11.6 11.6 11.6 12.0 
 %R min. 10.8 10.4 10.4 10.4 10.0 10.0 10.0 10.0 10.4 10.4 10.4 10.8 10.8 

Reflectance 
 curves 

0

5

10

15

20

25

30

35

40

400 450 500 550 600 650 700 750 800 850 900 950 1000

nm

%
R

 
Sample: CR 306 Provenance: Las Sombras mine, Sierra Jurés, Orense - Spain 
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NATIVE SILVER (Ag) 
Formula: Ag System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 86.8 90.4 92.0 93.1 93.7 93.9 94.5 94.6 94.3 93.8 94.3 94.4 94.4 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: CR 288 Provenance: Schneeberg, Erzgebirge – Germany 
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SKUTTERUDITE (sk) 
Formula: (Co-Ni)As2-3 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 53.0 53.5 53.6 53.3 52.8 52.2 51.7 51.0 50.0 49.1 48.6 47.8 47.5 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: TFPE 31 Provenance: Schneeberg, Saxony - Germany 
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SPHALERITE (sp) 
Formula: ZnS System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 19.5 18.2 17.6 17.2 16.8 16.6 16.4 16.3 16.3 16.1 16.1 16.1 16.5 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: CR 262 Provenance: Monte Ricardina, Tacna Department – Peru 
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SPHALERITE (sp) 
Formula: ZnS System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 20.1 18.8 18.2 17.7 17.5 17.2 16.9 16.8 16.5 16.4 16.4 16.4 16.6 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 

Reflectance 
 curves 

10

15

20

25

30

35

40

45

50

55

60

400 450 500 550 600 650 700 750 800 850 900 950 1000

nm

%
R

 
Sample: HD 997 Provenance: Boliden – Sweden 
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SPHALERITE (sp) 
Formula: ZnS System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 20.2 18.9 18.3 17.9 17.5 17.2 17.0 16.9 16.8 16.7 16.7 16.9 17.3 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: CR  286 Provenance: Gihen mine, Sulitjelma - Sweden 
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SPINEL (spn) 
Formula: M2+M3+

2O4 (M2+=Mg.Fe.Mn.Zn; M3+=Fe.Cr.Al) System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 8.6 8.4 8.1 8.0 8.0 7.9 7.8 7.6 7.6 7.6 7.6 7.4 7.7 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: R8fgerv Provenance: Macizo de Ronda, Malaga – Spain 
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STANNITE (snt) 
Formula: Cu2FeSnS4 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 23.2 25.2 26.9 27.7 27.7 27.4 27.5 27.7 27.4 26.7 26.2 25.5 25.2 
 %R max. 24.8 26.8 28.0 28.8 28.4 28.0 28.0 28.0 27.6 26.8 26.0 25.2 25.2 
 %R min. 22.4 24.4 26.4 27.2 27.2 27.2 27.2 27.2 27.2 26.8 26.4 25.6 25.2 
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Sample: C 22 Provenance: Unknown 
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STANNITE (snt) 
Formula: Cu2FeSnS4 System: Tetragonal 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 22.9 25.7 27.4 28.2 28.1 27.8 27.9 28.0 27.4 26.4 25.7 24.9 24.5 
 %R max. 24.0 26.4 28.0 28.4 28.0 27.6 27.6 27.6 27.2 26.0 25.2 24.4 24.0 
 %R min. 22.4 25.2 27.2 28.0 28.0 28.0 28.0 28.0 27.6 26.8 26.0 25.2 24.8 
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Sample: CR 307 Provenance: Las Sombras mine, Sierra Jurés, Orense - Spain 

 
Return to INDEX 



 94

STEPHANITE (stp) 
Formula: Ag5SbS4 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 31.2 30.7 29.9 29.7 29.3 28.5 27.5 26.4 25.7 25.1 25.0 24.9 25.0 
 %R max. 32.0 31.2 30.8 30.4 30.0 28.8 28.0 26.8 26.0 25.6 25.6 25.6 26.0 
 %R min. 30.8 30.0 28.8 28.8 28.4 28.0 26.8 25.6 24.8 24.4 24.4 24.0 24.4 
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Sample: A 098557 Provenance: Pallancata mine, Ayacucho Department - Peru 
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STIBNITE (sbt) 
Formula: Sb2S3 System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 39.7 38.3 37.3 37.0 36.8 36.3 35.6 34.9 34.0 33.3 32.8 32.3 32.0 
 %R max. 44.0 42.4 41.2 40.4 39.6 38.8 37.6 36.8 36.0 35.2 34.8 34.0 33.6 
 %R min. 36.0 34.8 34.0 34.0 34.0 34.0 33.6 33.2 32.0 31.2 31.2 30.4 30.0 
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Sample: TFPN 12 Provenance: Almuradiel, Ciudad Real – Spain 
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STROMEYERITE (stm) 
Formula: CuAgS System: Orthorhombic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 32.8 32.1 29.3 27.8 27.0 26.6 26.6 26.7 26.8 26.7 27.5 27.5 27.0 
 %R max. 32.8 32.8 29.6 28.4 27.6 27.2 27.2 27.2 27.6 27.6 28.4 28.4 28.0 
 %R min. 32.0 31.2 28.4 26.8 26.4 26.0 26.0 26.0 26.0 25.6 26.4 26.4 25.6 
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Sample: A 098551_1 Provenance: Pallancata mine, Ayacucho Department - Peru 
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TETRAHEDRITE-TENNANTITE (td) 
Formula: Cu12Sb4S13-Cu12As4S13 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 30.9 30.8 30.8 31.2 30.8 29.6 28.4 27.4 26.6 25.8 25.4 25.1 25.2 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: CR 266d Provenance: Lucky Friday mine, Coeur D’Alene, Idaho - USA 
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TITANITE (tit) 
Formula: CaTiSiO5 System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 11.2 11.0 10.7 10.7 10.5 10.3 10.3 10.2 10.2 10.0 10.0 10.0 10.3 
 %R max. 11.6 11.2 11.2 10.8 10.8 10.8 10.8 10.8 10.8 10.4 10.4 10.4 10.8 
 %R min. 10.8 10.8 10.4 10.4 10.0 10.0 10.0 9.6 9.6 9.6 9.6 9.6 10.0 
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Sample: CR 291 Provenance: Fogue mine, Gjerstad – Norway 
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URANINITE (urn) 
Formula: UO2 System: Cubic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 15.4 14.4 14.0 13.9 13.9 13.9 14.0 14.1 14.1 14.0 14.0 13.9 14.2 
 %R max. - - - - - - - - - - - - - 
 %R min. - - - - - - - - - - - - - 
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Sample: HD 6023 Provenance: Wolsendorf, Bavaria – Germany 
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WOLFRAMITE (wf) 
Formula: (Fe.Mn)WO4 System: Monoclinic 
 400 450 500 550 600 650 700 750 800 850 900 950 1000 
 %R ave. 18.0 17.2 16.9 16.9 16.8 16.4 16.0 15.6 15.6 15.5 15.7 15.5 15.5 
 %R max. 18.0 17.2 17.2 17.2 16.8 16.4 16.0 15.6 15.6 15.2 15.2 14.8 15.2 
 %R min. 18.0 17.2 16.8 16.8 16.8 16.4 16.0 15.6 15.6 15.6 16.0 16.0 16.0 
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Sample: CR 274 Provenance: Monte Neme mine, La Coruña – Spain 
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