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Because of the many valuable and unique meteorite specimens that 
have been found in Antarctica, work has begun recently to identify the 
weathering products which occur in this unusual e n v i r ~ n m e n t l , ~ .  This is 
of particular importance in the case of the shergottites EETA79001 and 
ALHA77005, as it is possible that these meteorites have their ori in on 
Mars and therefore may contain some previously oxidized material3,'. Our 
study has two objectives: to search for ferric phases in the SNC 
meteorites, and to identify Antarctic weathering products by carrying out 
Mossbauer and XRD studies of SNC, achondrite, and chondrite meteorite 
specimens from Antarctica, and comparing these data with studies of 
their nearest counterparts from falls in other parts of the world. This 
should enable us to distinguish between Martian and terrestrially oxidized 
material. Results for the SNC meteorites are discussed here. 

Mossbauer, microprobe, and XRD studies have been carried out on the 
following specimens: EETA79001 liths A and C, ALHA77005 light and dark 
fractions, and a Nakhlite from the Harvard mineralogical museum. The 
Mossbauer spectra clearly show evidence of a ferric phase in all three 
meteorites, but not as large a percentage as one might expect for a 
surface weathering product on Mars. The following approximate f&ric 
percentages are reported: EETA79001 lith A: 2.1 1%; ALHA77005 both 
fractions: 1.26%; Nakhla: 1.58%. These ferric iron contents are comparable 
to terrestrial diabases crystallizing near the QFM fOn buffer5. Exact 
identification of a possible ferric phase in EETA79001 lithology C was not 
possible, as our XRD study on lithologies A and C gave identical line 
positions, indicating that the lith C chip is highly contaminated with lith 
A. Microprobe and SEM studies are being carried out in an attempt to 
resolve this problem. However, the lack of a large ferric component in lith 
C indicates that the glassy material is not hisingerite, as had been 
previously proposed6. A representative spectrum (lith A) is included with 
parameters as Figure 1. 

Studies in progress include relatively weathered and unweathered 
Antarctic specimens as well as fresh falls elsewhere in all the following 
catagories: SNC, ureilites, diogenites, eucrites, H, L, and LL chondrites. 
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The weathering products formed during the fall through earth's atmosphere 
are also being studied, and early evidence shows that a large percent of 
some magnetic minerals may be formed at that time. 

In conclusion, we find that the SNC meteorites are not specimens which 
were derived from the surface of Mars, but nevertheless contain minor 
amounts of ferric phases, indicative of crustal oxygen fugacities similar 
to those on Earth. In addition, other non-surface weathering processes 
unrelated to shock4 may have occurred to produce the phases found in the 
EETA79001 and Nakhli specimens. 
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Figure 1. Mossbauer Spectrum of EETA79001, Lith. A 
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