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In recent years, a variety of differentiated
achondritic meteorites have been recovered that have been
classified as “ungrouped” based on their chemical and isotopic
characteristics (particularly their mass-independent O and Cr iso-
tope compositions; e.g., Fig. 3 of [1]). These differentiated un-
grouped achondrites likely represent crustal materials from sever-
al different planetesimals that accreted from precursor materials
formed in isotopically distinct nebular reservoirs. Furthermore,
these achondrites represent a significantly greater diversity of
chemical and petrologic features than has been known to exist
previously. For example, the bulk compositions of these
achondrites range from eucrite-like ones (e.g. NWA 2976 and
Bunburra Rockhole [1,2]) to ones that are significantly more sili-
ca-rich (e.g., GRA 06129/06128 and NWA 11119 [3,4]).

We have conducted high resolution chronological in-
vestigations of several of the recently recovered ungrouped dif-
ferentiated achondrites in the Isotope Cosmochemistry and Geo-
chronology Laboratory at Arizona State University, including
GRA 06129/06128 [3], Bunburra Rockhole [5], NWA 2976 [2],
NWA 7325 [6], and NWA 11119 [4,7]. The goal of these inves-
tigations is to gain a better understanding of the timescales over
which the geochemical and petrologic diversity developed in
crustal materials on planetesimals in the early Solar System. In
this presentation, | will assess the age constraints that have been
obtained thus far for these samples using the Pb-Pb and Al-Mg
high-resolution chronometers (e.g., [2-8]). In particular, while the
ungrouped achondrites with basaltic compositions yield crystalli-
zation ages of ~4563 Ma [2,6,8], the most silica-rich achondrite
has an even more ancient age of ~4565 Ma [4,6]. In some cases,
only upper limits on crystallization ages can be obtained (e.g.,
GRA 06129/06128 [3], Bunburra Rockhole [5]); however, in
these cases, Al-Mg model ages assuming a bulk chondritic parent
body composition suggest parent body silicate differentiation
close to ~4565 Ma. These results have implications for the heat
source, duration and style of igneous differentiation on
planetesimals that accreted early in the history of the Solar Sys-
tem.
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