


are similar, olivine band depths decrease at a faster 
rate than orthopyroxene. Band depth reduction to 50% 
of the mafic silicate end member value occurs for a 
metal content of ~35% for orthopyroxene Band I, 
~20% for orthopyroxene Band II, and ~15% for the 
olivine band. 

The red-sloped nature of the metal+mafic silicate 
mixtures is apparent from the spectra (Figures 1 and 
2). The laboratory results suggest that the red-sloped 
spectra of S-class asteroids, long believed to consist of 
different types of metal+mafic silicate assemblages, 
are consistent with this interpretation. The laboratory 
data also indicate that band centers in the 1-µm region 
can be successfully recovered over a wide range of 
metal contents, allowing mafic silicate compositions 
and end member abundances to be constrained. How-
ever, additional work is required to develop improved 
continuum removal procedures for the 2-µm region. 
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Table 1. Continuum-removed band centers (in 
µm) and band depths (in %) for <45 and 45-90 µm 
sized metal+orthopyroxene (opx) mixtures.   
Wt.% Wt. % Band I Band II Band I Band II 
metal opx center center depth depth 
<45 µm series 
0 100 0.916 1.875 50.3 31.7 
10 90 0.915 1.868 40.0 22.1 
20 80 0.915 1.868 33.0 16.8 
30 70 0.915 1.888 27.3 13.4 
40 60 0.915 1.884 20.8 9.7 
50 50 0.915 1.876 17.0 7.8 
60 40 0.916 1.903 17.5 8.7 
70 30 0.917 1.903 10.0 4.8 
80 20 0.915 1.922 6.1 3.1 
90 10 0.917 1.720 2.5 1.6 
45-90 µm series 
0 100 0.911 1.855 79.6 67.4 
50 50 0.909 1.856 38.9 27.0 

Table 2. Continuum-removed band centers (in 
µm) and band depths (in %) for <45 and 45-90 µm 
sized metal+olivine (olv) mixtures. 
 
Wt.% metal Wt. % olv Band center Band depth  
<45 µm series 
0 100 1.054 33.8 
10 90 1.054 19.7 
20 80 1.053 13.3 
30 70 1.051 10.4 
40 60 1.052 8.1 
50 50 1.055 6.1 
60 40 1.055 4.2 
70 30 1.048 2.3 
80 20 1.054 1.5 
90 10 1.045 0.8 
45-90 µm series 
0 100 1.056 62.6 
50 50 1.053 18.4 

 
Figure 1. Reflectance spectra (0.35-2.5 µm) of 

metal+orthopyroxene mixtures. 
 

 
Figure 2. Reflectance spectra (0.35-2.5 µm) of 

metal + olivine mixtures. 
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