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Introduction: Howardites contain an array of lithic frag-
ments that suggest other minor lithologies may be present locally
on Vesta [1, 2, 3, 4]. The petrogenesis of these fragments evokes
models that are consistent with a magma ocean, which could pro-
duce residual liquids similar to KREEP lithologies on the Moon,
extraction of residual liquids from partial melting of eucrites [5],
or impact melts from micrometeorites that have effectively over-
sampled portions of the eucritic crust to produce Ca-rich and K-
rich impact melt spherules [4]. Here we report a recent finding of
a clast in the Dominion Range howardite pairing group that con-
tains K-feldspar, and is rich in silica (~30 vol %), otherwise ab-
sent in the howardite-eucrite-diogenite (HED) meteorites.

Methods and Results: A granitoid clast from DOM 10100
approximately 4 mm x 4 mm displays subophitic and granulitic
textures locally, and consists of plagioclase (Angg.gs), pyroxene
(Enz7.08; W0,.49), silica (tridymite?), troilite, ilmenite, FeNi metal
(Ni 3-12 wt %), minor phosphate (apatite and merrillite) and K-
feldspar. The clast is dominated by plagioclase and silica; how-
ever, large (300 pm) pyroxene grains ophitically enclose plagio-
clase. Troilite, ilmenite, and FeNi metal occur as amoeboid-
shaped grains, which do not seem to have any spatial correlation
with other phases. Often, but not exclusively associated with
plagioclase rims are grains of K-feldspar (Orgg.g9), up to 60 pm in
longest dimension, that contain 0.8-1.5 wt % BaO. The K-
feldspar grains do not represent glass with high K,O concentra-
tions because they are stoichometrically correct. Phosphates oc-
cur as irregularly-shaped grains ranging in size from 10-90 um.
The fluorine content of apatite ranges from 3.3 wt % to assumed
pure fluoroapatite (3.8 wt %).

Discussion: The granitoid clast is similar to basaltic eucrites
with respect to plagioclase and pyroxene compositions; however,
it contains too much silica, oxides, sulfides, and FeNi metal to be
classified with eucrites [6]. This clast may ultimately be useful in
discriminating between the competing hypotheses for evolved
melts on Vesta: a fractionated residual melt pocket [4] or a
KREEP-like lithology from a magma ocean [3]. Although the
assemblage may be a mesostasis pocket, its large size and homo-
geneity may suggest otherwise. Similar clasts from separate thin
sections of the DOM pairing group suggest that this clast is not
an unrepresentative sample. We believe we have discovered an
evolved granitoid lithology from Vesta, the large size and com-
position of which make this clast unique among previously de-
scribed, evolved <1 mm fragments and glasses [e.g. 1,2,3,4].

References: [1] Barrat J.A. et al. 2009. Meteoritics an Plane-
tary Science 44: pp. 359-374 [2] Barrat J.A. et al. 2009. Geo-
chimica et Cosmochimica Acta 73: pp. 5944-5958 [3] Barrat J.A.
et al. 2012. Geochimica et Cosmochimica Acta: v. 99, pp. 193-
205. [4] Singerling S.A. et al. 2013. Meteoritics and Planetary
Science 48: pp. 715-729. [5] Yamaguchi A. et al. 2009. Geo-
chimica et Cosmochimica Acta 73: pp. 7162-7182. [6] Mayne
R.G. et al. 2009. Geochimica et Cosmochimica Acta 73: pp. 794-
819.



