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Introduction: The ureilites are the most abundant igneous rocks isotopically indistinguishable from the
of the primitive achondrites. They exhibit a combina- monomict ureilites. The former consists largely of
tion of chemical and textural characteristics of igneous Goalpara-like clasts, the of latter of Novo Urei and
rocks [1] coupled with other chemical and oxygen Kenna. The lack of alien material in theseedmias
isotopic signatures which appear to have been inheritedsuggests that they were derived entirely from local
from the nebula [2]. We have used high precision oxy- materials and not from a widespread mix of meteorite
gen isotope analysis to investigate the relationship types.
between the individuals of this group, in an attempt to From these observations we infer that the parent
deconvolve their nebula from parent body histories. asteroid of the ureilites was large enough to have re-

Methods, Samples and Results:High precision tained sufficient heat for partial melting and the mi-
UV laser fluorination [3] analysis of monomict and gration of low degrees of basaltic melt. However the
unbrecciated ureilites shows that each of the meteoritesdegree of melting was insufficient for magma ocean
defines a mass fractionation line, entirely consistent development thereby avoiding global isotopic homog-
with their formation by normal igneous processes. enisation. The limited extent of the melting resulted in
However they cannot have been produced from a sin-chemically and isotopically distinct magma chambers
gle homogeneous reservoir as most define separate anteflecting the signatures inherited from the local, het-
distinct fractionation lines. erogeneous carbonaceous chondrite-like precursor

materials - the latter sampled in the dark clasts found
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in polymict ureilites. Impacts led to mixing of materi-
als from several regions producing the polymict
ureilites.

That ureilites formed from heterogeneous parent
material suggests that there would be no simple igne-
ous fractionation trends between them, although sam-
ples with the same!’O values may be derived by
fractionation from the same reservoir.

Implications for primitive achondrites: The
ureilites, and possibly other primitive achondrites rep-
resent bodies of an intermediate size between small,

chondritic bodies, which retain primitive nebular de-
/ rived assemblages, and large bodies which underwent
= global melting, differentiation and core formation and
6180 (%O) are characterised by chemical and isotopic signatures
indicative of fractionation of an homogenised reser-
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body we have analysed clasts in the polymict ureilites,
a subset of brecciated ureilites which are made up of
mineralogically and petrographically distinct ureilitic
clasts. The results for these analyses are shown in the
figure. (Crosses are analyses for individual clasts,
fractionation lines and ellipses are the fields of data for
monomict ureilites [4).

Discussion The polymict ureilites, Nilpena and
Dingo Pup Donga are composed of clasts derived from



