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Introduction:  Antarctic meteorite EETA79001 

has received substantial attention for possibly contain-
ing a component of Martian soil in its impact glass 
(Lithology C). This was first suggested by [1] based on 
the S-enrichment of Lithology C relative to the basaltic 
lithologies (A and B) in the meteorite. They [1] mod-
eled the impact melt as a mixture of EETA79001 ba-
salt (Lithology A), Martian soil, and excess plagioclase 
from preferential comminution of surface rocks. 

The mineralogy and chemistry of Martian soil can 
illuminate past and ongoing processes on the surface 
and near-surface, such as impact gardening [2] and 
hydrothermal and volcanic activity [3,4]. Because we 
have no direct samples of regolith from Mars, the pos-
sibility of extracting compositional information from 
meteoritic samples is attractive. Recent revised compo-
sitions of EETA79001 basaltic lithologies [5,6] and 
improved compositional data for surface rocks and 
soils from the MER mission [e.g., 7,8,9] provide 
tighter constraints for modeling the origins of and con-
tributing reservoirs to impact melts in meteorites. 

We present the initial findings from a high-
resolution electron microprobe study of Lithology C 
from Martian meteorite EETA79001. As this study 
develops, we aim to refine models of impact melt gen-
eration, to back out details of a potential soil composi-
tion, and to unravel some Martian surface processes 
using elemental ratios and correlations.  

Methods:  We conducted semi-quantitative EDS 
and quantitative WDS elemental mapping of thin sec-
tion EETA79001,18. Analyses were run on the 
Cameca SX-100 electron microprobe at the CAMCOR 
facility in Eugene, Oregon. EDS datasets were gener-
ated for two areas of 1024 by 768 pixels at ~0.3 
µm/pixel. WDS elemental datasets were generated 
with a focused beam (<1µm) operating at 12 keV and 
50 nA. EDS data were processed using Thermo NSS 
software and WDS data were processed using the 
Probe for EPMA software package. 

Thin section EETA79001,18 is a sample of Lithol-
ogy C containing pools of non-crystalline impact melt 
glass up to several hundred microns across and mixed 
domains of skeletal and dendritic crystals, mostly oli-
vine, with interstitial glass. These have classic quench 
textures and are interpreted to have formed by incipi-
ent crystallization of the impact melt. This thin section 
also contains sub-rounded olivine and occasional sul-
fide grains that may represent partially fused relic 

grains, though this is uncertain. The section matches 
descriptions for Lithology C from others [e.g., 10].   

Results:  Figure 1 contains a backscatter and an 
EDS Mg element map showing olivine quench crystals 
and larger sub-rounded olivine crystals. Figure 2 con-
tains quantified WDS element maps of Fe and S for 
two different regions of the thin section. 

 
Figure 1. Backscatter (A) and Mg K-alpha (B) im-
ages of ETA 79001,18 area 5. The red sqare marks 
a region of non-crystalline glass treated separately 
in Table 1. In (B), note the light, more rounded oli-
vine grains amidst the dendritic crystals. 

 
We calculated correlation coefficients among ele-

ments in each pixel of the EDS and WDS element 
maps. If the excess sulfur is contributed by Martian 
soil, S might be expected to correlate positively with 
other elements rich in soil but poor in Lithology A (the 
impact-melt host), such as Cl and Ni. Conversely, if S 
is correlated with elements like Fe, this may point to a 
host-rock source for the S, such as Lithology A sul-
fides. However, this is complicated by the multiple 
possible source phases, particulary for major elements 
like Fe which occur in silicates, oxides, etc. 
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Figure 2. Quantitative WDS elemental maps for 
areas 1 (A) and 3 (B). The coordinates are in mi-
crons. 
 

Table 1 contains elemental correlation coefficients 
for area 5 (Figure 1) as a whole (A) and for the corner 
of non-crystalline glass (B). Mg is more negatively 
correlated with Si in the whole area (r = -0.50) due to 

olivine crystalization than in the glass (r = -0.07). The 
Si-Ni correlation shows less variability than does the 
Si-Mg correlation and this, along with the low Mg-Ni 
correlation (r = 0.01-.02), may indicate Ni is enriched 
in Lithology C due to a soil component (i.e., weathered 
olivine). 

Sulfur is not strongly correlated to any element, al-
though in the relatively crystal-rich area 3 (Figure 2B, 
not shown in table), r = 0.45 for Fe-S. In the whole of 
area 5 (Table 1A), S is slightly anticorrelated with Mg 
and slightly positively correlated to Al and Ca, sug-
gesting the role of a sulfate mineral, whereas in the 
glass-rich corner S is slightly anti-correlated with Al 
and slightly correlated to Fe and Mg. The correlations 
are weak but they accentuate the need to differentiate 
incomplete fusion from incipient crystallization and 
the need to better understand element mobility in these 
transient systems. 

 
Table 1. Correlation coefficient for elements deter-
mined from the area shown in Figure 1. 
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