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Micrometeorites from antarctic ice
cores
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The continuation of our efforts to recover and identify extra-
terrestrial particles from the antarctic ice cores (King and
Wagstaff 1980) has resulted in a collection of micrometeorites
that closely resemble particles presently recovered from high-
altitude aircraft (Fraundorf, Brownlee, and Walker 1981). Many
particles are clearly extraterrestrial, and some of these may
have been derived initially from comets. The rationale, pro-
cedures, and investigative techniques have been described by
Wagstaff and King (1981).

The most abundant particles in the ice cores consist of irreg-
ular particles, shards, and spheres with the major elements Si-
Al-Fe-Ca-K-S-0 or Si-Al-Fe-Ca-K-0 that almost certainly are
derived from terrestrial volcanoes. Fortunately, these terres-
trial particles are easy to recognize on the basis of both mor-
phology and composition. Industrial pollution presents no
problem in our samples because the samples now being exam-
ined predate the industrial age.

Particles assigned to an extraterrestrial origin include Fe-S
and Fe-0 spheres and also irregular particles with various
proportions of Si-Mg-Fe-Ni-S-P-Al-0 and Fe-Cr-Ni-S-O with
overall appearances and textures similar to particles described
by Brownlee et al. (1976) and others. The spherical particles

may originate as ablation products from the surfaces of larger
meteoroids, liberated chondrules, melted primary particles, or
primary particles that are essentially unaltered. The irregular
particles may be primary or may result from the disaggregation
of fragile meteoroids by aerodynamic pressure in the atmo-
sphere.

As in any research project involving the analysis of large
numbers of particles, we have found several classes of particles
of problematic origin. These include (1) non-nickel-bearing
Si-Mg-0, Si-Mg-Fe-O, and Si-Ca-Mg-Fe-Ti-O particles less
than 5 micrometers in diameter that appear to be olivines and
pyroxenes; (2) particles with an abundance of low atomic
number (less than 11) elements that contain minor amounts of
Fe-Ni-Cu, Fe-Mn, or Ti-Si-Fe-Cr in discrete inclusions;
(3) particles with abundant low atomic number elements and
minor amounts of Si-Ca-Mg-Fe-Zn-Cu-Ni-S, which are dis-
tributed inhomogeneously; and (4) a single La-Ce-Fe sphere
11 micrometers in diameter. Some of these problematic par-
ticles, particularly the nickel-bearing ones, may be of extrater-
restrial origin. Some of the rare unusual particles may be pre-
viously unrecognized contaminants.

A long-range goal of our work is to attempt to correlate the
populations of particles in certain core intervals with the
apparitions of dusty comets or particularly spectacular come-
tary meteor displays to try to identify populations of extrater-
restrial particles that originated from comets.

In our most micrometeoroid-rich sample intervals, the cores
contain approximately 1 extraterrestrial particle in 10,000 ter-
restrial ones. However, the fact that the compositions and
other properties of extraterrestrial particles differ from ordi-
nary volcanic ones offers the possibility of concentrating vol-
umes of extraterrestrial particles by various separation tech-
niques—provided a sufficient volume of micrometeoroid -rich
antarctic ice can be obtained, either from cores or from
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trenches. If successful, this separation of at least certain types
of extraterrestrial particles from the larger population of vol-
canic particles will allow us to concentrate on the characteri-
zation of extraterrestrial particles rather than the search for
such particles. Another benefit of particle separations will be
the greater numbers of extraterrestrial particles that can be
characterized in a given unit of time. This appears to be the
most cost-efficient method presently available for the recovery
of extraterrestrial particles or micrometeoroids, even without
significant extraterrestrial particle concentration.

This research was supported by National Science Founda-
tion grant DPP 78-20410.
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