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Introduction: Ureilites are achondrites featured by abundant 
carbon polymorphs [1]. They share igneous and primitive fea-
tures, then igneous cumulates [2] and partial melting [3] models 
were proposed. The common occurrence of diamond is consistent 
with shock-induced melting [4]. However, most of ureilites ex-
hibit weak shock-induced features [1]. Recently, 6 new samples 
of ureilites were found from GRV meteorite collection [5], and 
one of them, GRV 052382, was very heavily shocked. Here we 
report petrography and mineralogical chemistry of GRV 052382, 
which may shed light on petrogenesis of ureilites. 

Petrology: GRV 052382 is a monomict ureilite (1.86 g) 
found in a moraine in Grove Mountains, Antarctica. It consists 
mainly of olivine (75 vol%), pigeonite (5 vol%), and carbona-
ceous matrix (20 vol%). Outlines of the original coarse-grained 
olivine (0.5-1.5 mm) are preserved, but the interiors were con-
verted to fine-grained assemblages, consisting predominantly of 
small euhedral grains of olivine (10-20 μm) with minor intersti-
tial glass. Compositions of the small euhedral grains of olivine 
probably inherited from the previous grains, with the Fa-contents 
decreasing from 21.8 mol% at the interiors to 12.2 mol% along 
the margins of the assemblages. Pigeonite (0.4-0.9 mm) is 
rounded in shapes, and show patch-like compositional heteroge-
neity (En76.4-82.6Wo4.6-9.8Fs10.9-13.8), probably suggestive of de-
composition. The carbonaceous matrix is composed of fine-
grained MgO-rich silicates and various carbon polymorphs, in-
cluding irregular-shaped graphite (0.2-0.4 mm) and diamond (1-3 
μm). Small grains of Ni-poor metal (probably produced by reduc-
tion of Fe,Mg-silicates) are common, and those along the reduc-
tion zone of olivine contain high Si content (5.02-6.43 wt%). 
This is one of highest Si contents of Fe-Ni metal reported in me-
teorites. 

Discussion: The recrystallization texture of olivine indicates 
that GRV 052382 experienced a very strong shock event, with a 
shock stage analogue to S6 of ordinary chondrites [6]. This is 
probably a most severely shocked ureilite. The shock event post-
dated crystallization of the meteorite from a melt and the reduc-
tion reaction, because the secondary olivine inherits the zoning 
feature of the previous large grains. In addition, the zoning fea-
tures suggest that the secondary olivine was not crystallized from 
melts, although there is glass interstitial to the secondary olivine. 
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