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Introduction: NWA 6588 was found in Morocco in 2008, 

with TKW of 2730 g. A freshly broken surface reveals a dark 
gray, polycrystalline rock, with numerous cleavage faces, macro-
scopic evidence of relict chondrules is obscure, overall appear-
ance resembles a fine grained peridotite hand sample. It shows 
moderate desert weathering with some iron oxide staining. Cur-
rently, NWA 6588 is the only meteorite with the classification 
LL6-an. 

NWA 6588: This new meteorite consists of 65% olivine: 
(Fa33.3±0.2 Fe/Mn=68±3), 25% low-Ca pyroxene: (Fs27.0±0.2 
Wo2.2±0.1 Fe/Mn=40±2), 5% albitic feldspar: (Or6.6Ab84.1An9.3), 
3% sulfides: pentlandite (Fe=17.6 Ni=22.8 Co=2.1 Si=2.0 
S=55.3, at%), stoichiometric pyrite (FeS2), 1% chromite 
(Fe#=0.90, Cr#=0.87), <1% Fe-oxide,<1% phosphate consistent 
with the whitlockite group (Fe#=0.27, Na2O=2.4wt%). Silicate 
grain size is variable (5-300 µm) and relict chondrules are pre-
sent. Albitic feldspar grain sizes reach up to 150 µm. 

Discussion: This is an equilibrated, oxidized, ordinary chon-
drite with very uniform olivine, pyroxene, and plagioclase com-
positions. Fayalite (Fa), ferrosilite (Fs) content and Fe/Mn of oli-
vines are extremely high, Fa and Fs are slightly above, or at the 
upper limits, recommended by [1] for LL-chondrites. Although 
relict chondrules ranging from 500-2000 µm are observable in 
BSE, olivines and pyroxenes within chondrule domains are 
chemically indistinguishable from matrix olivines and pyroxenes. 
This indicates that chemical equilibrium has been reached while 
textural equilibrium in this meteorite was not completed. Finely 
disseminated pyrite and pentlandite (<1 µm) are found through-
out NWA 6588, also common are larger pockets ( >100 µm) of 
pyrite and pentlandite in grain boundary contact with each other, 
often occupying silicate-bounded triple junctions, suggesting ex-
solution from monosulfide phase. Pyrite shows fine lamellae. Fe-
Ni metal is absent in NWA 6588, however minor amount of low-
Ni, Fe-oxide is present and this is presumably the product of de-
sert weathering which has replaced the original minor amounts of 
primary metal. A few large (>200 µm) irregular shaped phos-
phates with inclusions and intergrowths were observed.  

Metamorphic temperatures: The chromite/olivine geother-
mometer [2] gives a metamorphic equilibration temperature of 
~740ºC, which is about 50ºC above the average for LL6. There-
fore, peak metamorphic temperatures for the NWA 6588 parent 
body were presumably higher than 740ºC and perhaps very near 
the silicate solidus. This introduces the question of why there are 
no known “LL-achondrites” in existence (not LL-impact melt, of 
which a few examples exist). It seems remarkable that the LL-
chondrite parent body(s) reached peak temperatures just below 
the silicate solidus, but never exceeded it, and never produced 
partial melts or magmas that would be recognizable as primitive 
achondrites with oxygen isotope values consistent with being 
derived from an LL-chondrite precursor. 
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