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Fabulous Frozen Finds is distributed twice yearly to highlight a few of the most interesting new meteorites being
made available for scientific research by the US Antarctic Meteorite Program. Full details concerning these finds are
available in the latest Antarctic Meteorite Newsletter, to be released in mid-February, 2007 at http://www-
curator.jsc.nasa.gov/antmet/amn/amn.cfm. Samples from all of these specimens will be made freely available
to qualified researchers around the world, through that website.

In this edition, something made valuable by being broken; something funky among the
Sfamiliar; and green pieces the Red Planet.

PRA 04401/04402 (HOWARDITES WITH ABUNDANT CM CHONDRITE CLASTS).
Meteorite researchers recognize two fundamental groups of meteorites- Chondrites,
relatively unchanged pieces of the solid material from which our solar system formed, and
Achondrites, whose history also includes significant “planetary-like” geological processes such
as volcanism or core formation. The Howardites are one of best known and most abundant
achondrite classes, and along with the closely-related Eucrites and Diogenites, form a group (the
HED meteorites) thought to have originated from one of the largest asteroids, 4 Vesta.
Howardites are breccias- rocks composed of angular, broken fragments of a variety of
lithologies that re-formed to make the rock we see today. This texture documents the thorough
mixing by impact events expected for asteroid surfaces. Uniquely, the mix of lithologies found
within the howardites includes not only bits and piece from the home asteroid (eucrite and
diogenite fragments) but also recognizable fragments that must have come from other meteorite
parent bodies- most commonly, fragments of CM carbonaceous chondrites. These paired PRA
specimens contain an uncommonly high number of these foreign fragments, formally known as
xenoliths. They offer a unique view of the history of Vesta and the exchange of material
between meteorite parent bodies during collisions in the asteroid belt.
PRA 04401 = 15719; PRA 04402 = 15703

RBT 04261/04262 (OLIVINE-PHYRIC SHERGOTTITES)

Any new martian meteorite receives a warm welcome from scientists worldwide,
providing material for study in state-of-the-art laboratories. These paired RBT specimens are the
seventh martian meteorites recovered by US teams in Antarctica and our first representatives of
the relatively recently identified subgrouping (6 members) called Olivine-phyric Shergottites.
The most common class of known martian meteorites, shergottites are volcanic rocks- lavas that
either poured out on the surface of Mars or intruded to near-surface depths. Shergottites are also
basalts, consisting of roughly equal proportions of the minerals pyroxene and feldspar. Olivine-
phyric shergottites differ from garden variety basalt because they contain significant amounts of
the mineral olivine (duh) in addition to the basaltic components. Olivine is a major component
of planetary mantles and is stable at higher temperatures; its presence in the Shergottite
meteorites thus suggests higher-temperature melts produced from parent materials more like the
original mantle of Mars. In this sense, olivine-phyric shergottites may be less distantly removed
from the original, “primitive” composition of Mars, and thus key materials to study if you want
to compare the planets, or simply know more about volcanism on Mars.

RBT 04261 = 16331, RBT 04262 = 15145




LAP 04773/04757 (UNGROUPED CHONDRITES)

Roughly 9 out of 10 meteorites found in Antarctica and elsewhere are classified as
Ordinary Chondrites (OC’s). All represent material that remains relatively unchanged since the
birth of the solar system 4.56 billion years ago, and subtle variations among different subclasses
of OC’s provide key insight into the conditions and process present when our solar system was
forming. One of the earliest distinctions observed among subgroups of OC’s was systematic
variations in the distribution of iron (Fe) between metal and silicate minerals (where Fe exists as
FeO, iron oxide). Three distinct groups were recognized by the 1960’s; the H chondrites, where
Fe metal is abundant and silicate minerals contain less Fe; the L chondrites with lower Fe and
more Fe in silicates; and the LL chondrite group with even less metal and more iron in silicates.
This classification scheme is more than just a bookkeeping scheme- it directly reflects the
relative amount of oxygen mixed into the nebula from which the solar system formed. Where O
was relatively rare, more Fe went into metals and less into silicates; and where O was relatively
abundant, less Fe went into metals and more into silicates. Since this classification scheme was
first used, thousands of new ordinary chondrites have been found and classified; and with rare
exceptions, all have fallen into this H-L-LL classification scheme.

The paired LAP meteorites are ordinary chondrites- they exhibit the characteristic mix of
chondrules, metal and sulfides. However, the amount of Fe in LAP silicates is very low- lower
than the lowest previously observed in the H chondrite range. These meteorites may represent a
previously undiscovered part of the OC continuum, akin to the “HH” chondrites. There is some
precedence for this hypothesis- the Burnwell meteorite that fell in 1990 has similar
characteristics. Together these meteorites may extend our understanding of the heterogeneity of
oxygen in the early solar nebula and how it influenced the composition of the Sun, planets and
other bodies within our solar system.

LAP 04773 = 17603; LAP 04757 = 17035

FIGURES associated with each of these meteorites can be found on the following pages. Visit
http://geology.case.edu/~harvey/fff for electronic versions of the images.
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Following the existing protocols of the U.S. Antarctic meteorite program, scientists from around the world will be
invited to request samples of the new specimen for their own detailed research. Details concerning the specimens
listed here and sample availability can be found in The Antarctic Meteorite Newsletter, available on the Web at
(http://www-curator.jsc.nasa.gov/antmet/amn/amn.cfm)







