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4-Vesta will be soon studied by the Dawn space probe, and is 
generally believed to be the parent body of the HED meteorites 
[1]. During the last forty years, these rocks have been used to 
constrain the composition and the history of this large asteroid. It 
is generally assumed that its surface exposes, in addition to a 
variety of breccias (e.g., howardites), basaltic rocks (eucrites) and 
ultramafic cumulates. The rocks exposed on 4-Vesta are certainly 
not restricted to the known HED lithologies. Recently, the studies 
undertaken on impact glasses found in howardites have shown 
that K-rich areas, with possibly felsites or granites, are probably 
exposed on 4-Vesta [2, 3]. We have found unusual clasts in the 
howardites where K-rich glasses were found (NWA 1664 and 
NWA 1769). These low-Mg clasts display a fine grained-
subophitic texture. They are generally made of assemblages of 
silica-fayalitic olivine-hedenbergite (pyroxferroite breakdown 
materials (PBM) ?), partly destabilized low-Mg pyroxenes, il-
menites, silica, troilites, merrillites, Cl-apatites, barian K-
feldspars (hyalophane), with accessory baddeleyites and zircons. 
In two cases, high Ca pyroxenes displaying fine exsolution lamel-
lae of low-Ca pyroxenes have been observed. REE abundances of 
PBMs are very high. They range from 10 x CI to about 100 x CI 
for HREEs. Merrillites too (>10000 x CI for LREEs, > 4000 x CI 
for the HREEs) and apatites, which are frequent, are unsurpris-
ingly rich in REEs too. Thus, these clasts are undeniably REE-
rich, P-rich, and K-rich. One may suggest these “KREEPy” clasts 
are debris of areas of mesostasis from eucritic lithologies. Such 
an explanation is not satisfactory because: (1) these clasts and 
mesostases from equilibrated or unequilibrated eucrites are tex-
turally distinct; (2) ilmenites in the clasts display lower Mg abun-
dances than those found in eucritic mesostasis; (3) hyalophane 
has never been described in eucrites; K-feldspars are exceptional 
in eucrites, and are Ba poor. Thus, these clasts are more likely 
remnants of not-previously-described highly-evolved lithologies. 
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