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Introduction: Because of the key role of plagioclase in Rb–

Sr isotopic systematics of shergottites, it is important to 
understand the mobility of alkali and alkaline earth elements in 
plagioclase during metasomatism and alteration on the Martian 
surface. In the context of impact melt glass veins, it is suggested 
that enrichments of plagiophile elements (aluminum, calcium and 
sodium) and sulfur in EET79001 Lithology C are due to mixing 
of plagioclase with a Martian soil component [1]. 

Results and Discussion: During the course of isotopic 
studies of Yamato 00 lherzolitic shergottites, a large enrichment 
of strontium, 346 ppm, was observed in the acid-washed 
plagioclase sample, Plag(r)Y000097 [2]. The strontium isotopic 
composition of Plag(r)Y000097 is comparatively radiogenic, with 
the result that the data point deviates upward from the Rb–Sr 
isochron. The strontium content of maskelynitized plagioclase in 
GRV99027 determined by ion microprobe is 136 ppm [3], which 
is comparable to that of acid-leached plagioclase fractions from 
Y-793605, ALH77005 and LEW88516 [4,5]. Adhering phase(s), 
phosphates and/or impact melt, with maskelynitized plagioclase 
is a possible cause of the strontium enrichment observed in 
Plag(r)Y000097. The strontium concentration of GRV99027 
merrillite measured by ion microprobe is ~150 ppm [3] and is 
comparable to that of maskelynitized plagioclase in other 
lherzolitic shergottites. The samarium and neodymium 
concentrations of Plag(r)Y000097 are not much different from those 
of plagioclase in ALH77005 and LEW88516 [2,5]. This fact 
suggests that the Plag(r)Y000097 fraction does not contain REE-rich 
phases such as impact-melt glasses or phosphates. One of the 
possible interpretations of the strontium enrichment is that a 
more evolved component in metasomatic fluids or in secondary 
alteration products such as Ca-sulfates with very high strontium 
abundance may have been added and/or adsorbed onto 
plagioclase either prior to or during impact on the Martian 
surface. Owing to intense shock loading, plagioclase plus 
extraneous phases may have become compacted and transformed 
into maskelynite. If this is the case, we can expect an enrichment 
of barium in maskelynitized plagioclase in Y000097. 

The strontium-rich component may not necessarily involve 
Martian atmospheric noble gases; there is little to no evidence for 
Martian atmospheric 40Ar, krypton, or xenon in Y000097 [2,6], 
whereas a whole-rock sample of ALH77005 contains shock-
implanted 40Ar from the Martian atmosphere [7]. 
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