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The asteroid belt is dominated (~75%) by low albedo (<6.5%) 
objects which exhibit phase-polarization behavior indicative of 
high optical density surface materials(1). The spectral reflect- 
-ance curves of these objects are relatively flat(2,3,4) and 
exhibit only two strong absorption features in this spectral 
region: (a) a strong, but sometimes absent, water-related feature 
near 3pm(5) , and (b) a blended series of iron (FeII ,FeIII) charge 
transfer features shortwards of ~0.5pm(3,6). The C1-C2 carbon- 
-aceous chondrites have been suggested as the most probable 
analogues of this material(7). However the range of low-albedo 
meteorite assemblages (C1,C2,C30,C3VIC4-5,ureilites, black 
chondrites, enstatite chondrites, kakangari) must be considered 
as potential candidates for at least some of the lower albedo 
asteroiods(8j. It is probable that the hydrous assemblages can 
be ruled out as potential candidates for the surface materials 
of dark asteroids which do not exhibit the 3pm water feature(5). 
Moreover, the recalibration of the radiometric diameter and 
albedo scale(9) and direct occultation diameter and albedo 
determinations(l0) have decreased the discrepancy between the 
asteroid and meteorite albedos(l1). 

While it is plausible that the C1-C2 meteorites are indeed 
samples of the surface materials of the dark, hydrous asteroids, 
such a connection can presently be made only on a (jeneral basis, 
that is the presence of hydrated minerals, an abundant opaque 
phase (low albedo) and abundant oxidized iron. These are necec- 
-sary but not sufficient conditions for the identification of 
C1-C2 materials by spectral means. Since the specific criteria 
for classification of carbonaceous chondrites as distinct from 
ordinary chondrites are based on relatively subtle chemical 
properties(eg. Kg/Si ratio (12)), it is probably not possible in 
the near term to unambiguously establish the existance of C1-C2 
meteoritic materials on asteroid surfacestthat is, being able to 
exclude all other possible hydrous, low-albedo assemblages. 
However, the level of ambiguity can be substantially reduced when 
specific mineralogies can be established for these asteroids. 

The present understanding of the mineralogical specificity 
of the 3pm water feature in meteorite spectra(7) and the obser- 
-vational difficulties associated with the observation of faint 
objects in this spectral region from earth-based telescopes(5), 
do not permit the use of this spectral feature in a mineralogi- 
-cally diagnostic manner (ie. determination of the mineral 
species in which the water resides). The difficulty in resolving 
the individual overlapping Fe (11) -Fe (111) and Fe (111) features 
in the blue-visible spectral region does not permit their present 
use as diagnostics of mineral species. 

In the 0.5-1.0pm spectral region, a series of weaker (band 
depth approximately 10% of continuum reflectance) absorption 
features are present in the reflectance spectra of Cl(C1) and C2 
(CM) meteoritic assemblages. These features are located near 
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0.62, 0.70, 0.86 and 0.92pm(6). These features arise from several 
Fe (111) and Fe (11) -Fe (111) charge transfer absorptions within the 
phyllosilicate minerals of these meteorites. Although specific 
electronic transition assignments have yet to be made, these 
features are analogous to similar features in iron oxides and 
silicates containing oxidized iron(eg. 13,14). The variation in 
relative band depth correlates with variation in oxidation state 
and phyllosilicate structural type. 

Contrary to previous implication(7), the carbonaceous mater- 
-ial present in C1 and C2 meteorites is not spectrally feature- 
-less outside the 3.4um CH band. Reflectance spectra of this 
material seperated from the C2 specimen Murchison (provided by 
E. Anders) exhibits weak (%7%) water-related features near 1.4 
and 1.9pm and an absorption band of unknown origin at ~1.24pm. 
The maximum geometric albedo ('~3.3%) occurs at ~1.2pm with a 
decrease to ~2.6% at %0.8pm and a sharper decrease to %1.5% at 
~0.68pm. Although the albedo of this material is somewhat lower, 
it is spectrally very similar to the kerogen compounds proposed 
to explain the spectra of certain trojan asteroids(l5). The 
carbonaceous compounds may contribute to the generally reddened 
spectral curves of the C1 and C2 assemblages. 

The 0.4-1.0um spectral region appears to be a profitable 
region for the improvement of mineralogical characterizations of 
dark, C2-like asteroids. This spectral region is also well-suited 
for groundbased observations since the atmosphere is relatively 
benign at these wavelengths and the solar flux is maximum. 
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