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INTRODUCTION. If, as many lines of evidence suggest [e.g., 11, a 
martian origin for SNC meteorites is accepted, their reflectivity spectra 
represent ground truth for interpretation of earth-based telescopic [e.g., 2, 
31 and Viking lander [e.g., 41 spectral data. Because SNCs are predominantly 
assemblages of ferrous-bearing mineralogies, the meteorite data are 
particularly applicable to telescopic data of martian dark regions. The dark 
regions are considered to be less oxidized in part because they show evidence 
for ferrous absorption near 1000 nm [e.g., 51. 

Reported here are diffuse reflectivity spectra (350-2200 nm) for samples 
of four SNC meteorites: Shergotty (44-74 pm); Zagami (<74 pm); ALHA77005 
(whole rock powder); and EETA79001 (bulk saw fines and <74 pm lithology A). 
All samples except the saw fines of EETA79001 were prepared by L. Nyquist. 
Some of the EETA79001 saw fines have been sieved as a part of this study, and 
spectral and Mossbauer data are currently being obtained on size, lithologic 
(including lithology C), and mineral separates. The saw fines contain unknown 
proportions of all three lithologies. Spectral data for SNCs have been 
previously published or described by [6,7,8]. 

RESULTS AND DISCUSSION. Reflectivity spectra are shown in Figure 1. 
For all samples except the EETA79001 saw fines, there was not sufficient 
material to fill the sample holders to sufficient depth (-4 mm) to fulfill the 
requirement of optically-thick samples. Because the sample holders are 
optically black, the spectral contrast observed for these samples may be 
reduced somewhat from that actually present. 

All the SNC spectra are characterized by the characteristic ferrous 
bands of pyroxene near 1000 and 2000 nm [9] and a band resulting from ferrous 
iron in feldspar (or maskelynite) centered near 1250 nm [lo]. The two sharp 
bands between -500 and 550 nm in the spectra of Shergotty, Zagami, and 
EETA79001 (lithology A) result from ferrous spin-forbidden transitions [Ill. 
The positions of the 1000 and 2000 nm pyroxene bands depend on pyroxene 
composition [9], and their positions for the SNC meteorites are consistent 
with their modal mineralogies [I]. For EETA79001, the pyroxene bands are at 
940 and 2000 nm for lithology A and at 940 and 2060 nm for the saw fines; 
these positions are consistent with the relatively high modal abundance of 
pigeonite. For Shergotty and Zagami, with essentially equal modal abundances 
of pigeonite and augite, the bands occur at longer wavelengths (960 and >2100 
nm). For Nakhla, whose modal pyroxene is entirely augite, the bands occur at 
even longer wavelengths (1030 and 2300 nm, as reported by [6]). The positions 
of the bands for ALHA77005 (970 and -1930 nm) do not fit the pyroxene trend. 
As pointed out by [7], this happens because the position of the 970 nm band is 
a composite of pyroxene and olivine bands. This is consistent with modal 
compositions [I] which show that, except for Chassigny, Am77005 has the 
highest modal abundance (52 %)  of olivine. 

APPLICATION TO MARTIAN DARK REGIONS. The region of the 2000 nm pyroxene 
band is largely obscured in martian dark region spectra by bands resulting 
from vibrational processes. The 1000 nm band is therefore the best indicator 
of ferrous mineralogy. As discussed above, the position of this band for SNC 
meteorites is determined predominantly by pyroxene (except for Chassigny [a]) 
and ranges between 940 and 1030 nm. One of the best martian dark region 
spectra (78-10) shows evidence for a band centered near 990 nm [3], and [2, 31 
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have assigned it to ferrous iron in clinopyroxene {augite or diopsidic 
augite). This position and mineralogic assignment are consistent with SNC 
data. Based on the range of positions for the 1000 n m  band for SNCs, it 
should be possible with high-quality telescopic or martian orbiter spectral 
data to map regional variations in pyroxene mineralogies in martian dark 
regions. 
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