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EET79001 is a martian meteorite that contains two basaltic 
lithologies, A and B.  Lith A is fine-grained and contains xeno-
lithic material.  Lith B is coarser grained and is more evolved 
compositionally.  In terms of major mineralogy, Lith B is a pi-
geonite-augite-plagioclase basalt, or micro-gabbro. 

There is some confusion as to the actual composition of Lith 
B, probably because some allocations of “Lith B” were actually 
taken from the contact zone between Lith A and Lith B [1].  For 
our purposes here, we select Lith B analyses that have the lowest 
concentrations of highly siderophile elements as being most rep-
resentative of Lith B [1,2,3].  It may be that only the samples 
analyzed by [2,3] are compatible with this definition.  Warren 
and Kallemeyn [2] analyzed Lith B samples that had very low 
MgO (~5.3 wt.%) contents and extremely low Os and Ir concen-
trations (3-6 ppt Os).  Walker et al. [3] analyzed a sample spe-
cifically selected by D. Mittlefehldt as bona fide Lith B and 
found that the Os in that sample was below their detection limit.  
Previously, Brandon et al. [4], using analytical methods similar 
to those of [3], had reported an Os concentration for Lith B of 
160 ppt.  Our interpretation is that both Walker et al. [3] and 
Warren and Kallemeyn [2] sampled pure Lith B whereas most 
other samples that have been advertised as Lith B are actually 
mixtures of B and A. 

Arauza et al. [5] performed experiments to determine 
whether Lith B might be a true liquid, devoid of cumulus materi-
als.  They used the analyses of [2] for making a starting composi-
tion.  Of the various compositional choices available to Arauza et 
al., Warren and Kallemeyn’s was the least mafic.  Additionally, 
using experiments from [6,7] to construct a shergottite phase dia-
gram, Arauza et al. found that the Lith B composition of [2] plot-
ted very close to the minimum melting point of the EN-WO-PL 
pseudo-ternary, but nominally within the plagioclase field. 

Experimental liquidus phases were plagioclase and augite, 
with a liquidus temperature of ~1125°C [5].  At 1110°C olivine 
joined the crystalline assemblage [5].  The lack of pigeonite and 
the presence of olivine strongly suggested to Arauza et al. that 
Lith B was not a true liquid, since olivine is not present in Lith B 
but pigeonite is [5].  Experimental augites were slightly more 
FeO-rich than natural Lith B augites and the experimental pla-
gioclases were slightly more calcic than those in Lith B. 

These experimental observations suggest that the parent of 
Lith B was an augite-pigeonite saturated liquid that, upon reach-
ing the EN-WO-PL minimum began to crystallize plagioclase 
and accumulated plagioclase preferentially.  The net result of this 
slight accumulation was to enrich Lith B in Ca.  This interpreta-
tion could account for most of the experimental results of [5]:  (i) 
experimental plagioclase is more calcic than in Lith B; (ii) low-
Ca pyroxene is destabilized with respect to high-Ca pyroxene; 
and (iii) experimental augites crystallize at a lower temperature 
than natural Lith B augites and, thus, are more ferroan. 
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