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Introduction: Shergottite samples that show evidence for 

thermal neutron irradiated (n,γ) products such as 80Kr excesses 
and 149Sm isotopic deficits necessarily contain a Martian regolith 
component because the (n,γ) products are produced only in the 
top few meters of the Martian surface [1.2].  The 80Kr excesses 
from Br and the 149Sm deficits determined in GRIM (gas-rich 
impact-melt) glasses ,27; ,8 and ,104 from EET79001 Lith A and 
B and in Shergotty-B yielded an integrated neutron fluence of 
~1015 n/cm2 to which the glass constituents were exposed near 
Mars surface. [1,2].  Some of these glasses (,8 and ,104) further 
show evidence for fast neutron (N, xp yn) products such 83Kr and 
84Kr excesses from Sr and Rb yielding an integrated fast neutron 
(N) fluence of ~1016 N/cm2 providing definitive evidence for a 
Martian regolith component in these glasses [2].   

Results: We determined the 149Sm isotopic deficit in the 
whole rock EET79001, Lith B, amounting to a ε 149Sm value of – 
0.21 ± 0.16.  This value corresponds to a thermal neutron fluence 
of (0.52 ± 0.39) x 1015 n/cm2 to which this Lith B sample was 
exposed on Mars. This value is in agreement (within errors) with 
the fluence of (1.33 ± 0.75) x 1015 n/cm2 determined using iso-
topic shifts in 149Sm and 157Gd isotopes by [3] in another Lith B 
(bulk) sample EET79001,69.  Because of this high fluence in 
bulk Lith B, we expected to find large pockets of secondary sul-
fides similar to those studied by us in ,104 (a GRIM) sample be-
longing also to Lth B [4]. We therefore studied a thin section 
EET79001, 69 (Lith B) by EMPA/SEM techniques. However, we 
found very little immiscible sulfide melt blebs in this case.     

In the case of EET79001, Lith A bulk sample, we reported 
earlier [1] a thermal neutron fluence of (0.24 ± 0.31) x 1015 n/cm2  
which overlaps zero value. Further, this result is consistent with 
the observation that no 80Kr excess was observed in the case of 
Lith A sample (EET79001, 34) studied by [5] for Kr isotopic 
composition.  However, in the case of GRIM glasses from Lith 
A, gypsum laths and S-rich aluminosiliactes were detected by [6] 
and positive elemental correlations between “SO3“ and CaO and 
“SO3“ and Al2O3 were found by [7]. 

In the lherzolite Y00027 (bulk), Kr isotopic composition was 
determined by [8] and no evidence for the neutron capture 80Kr 
on Br was found. But, in a melt-vein glass (GRIM) from the 
same lherzolite, they found evidence for the occurrence of 80Kr 
excess from Br indicative of a regolith component.  

These results suggest that the S-rich Martian regolith compo-
nent is not uniformly distributed in shergottite GRIM glasses and 
bulk samples.  

References: [1] Rao M.N. et al. 2011.JGR-Planets (in press). 
[2] Rao M.N. et al. 2002. Icarus 156, 352-372. [3] Hidaka H. et 
al. 2009. EPSL 288, 564-571. [4] Sutton S.. et al. 2008. Abs.# 
1961, 39th Lunar Planet. Sci. Conf.. [5] Becker R.H. and Pepin 
R.O. 1984. EPSL 69, 225-242. [6] Gooding J.L. and Muenow 
D.W. 1986. GCA 50, 1049-1059. [7]  Rao M.N. et al. 2004. Abs. 
#1501, 35th Lunar and Planet. Sci. Conf. [8] Nagao K. et al. 
2008. Polar Science 2, 195-214.  

74th Annual Meteoritical Society Meeting (2011) 5098.pdf


