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INTRODUCTION. During mainly the last decade, efforts to characterize micrometeorites have been 
intensified. Apart from lunar rocks and meteorites, the loosely defined group of micrometeorites constitutes 
a poorly characterized class of extraterrestrial matter. Larger "cosmic spherules", which have been reported 
from a variety of sources on earth, such as deep-sea sediments or the large ice sheets (e.g., [I-31 and 
references therein), have been reasonably well studied regarding morphology, mineral composition, and 
major element abundances (but not so much for trace elements). Most of these particles are spherules, 
which most probably originated by either ablation melting of larger bodies, or melting of individual 
micrometeorites. These spherules are the product of severe chemical and mineralogical alterations. The 
recent discovery of significant quantities of unmelted cosmic particles in material from the Greenland ice cap 
[4] and in Antarctic ice [5] is therefore of great importance. These micrometeorites are intermediate in size 
between the lDPs collected in the stratosphere and normal meteorites, and constitute a new population of 
extraterrestrial matter in a mass range contributing the bulk of meteoriiic matter accreted by the earth today. 
SAMPLES. The present samples are from a collection of particles obtained by steam-melting and filtering 
several tons of ice, ca. 6 km from the French Antarctic station Dumont dlUrville, near Cap Prudhomme, 
Antarctica. The collection was made on January 15, 1991, and the samples were selected from the 100- 
400 fim size fraction, according to criteria listed in [5]. 
ANALYTICAL METHODS. For the first set of analyses (for which we report results here), we selected 7 
grains (weight range: 5-16 fig) which were assumed to be unmelted micrometeorites. The samples were 
weighed with a Mettler UM3 ultra-microbalance (accuracy: 0.1 fig), and individually placed into small 
depressions on circular high-purity quartz plates. The individual plates were stacked, similar to coins, and 
on top and bottom the standards were placed. For standards we used U.S.G.S. standard granite G-2, and 
Allende meteorite standard powder (Smithsonian Institution). The samples were packed in clean aluminum 
foil, and irradiated for about 1% hours-pt tlhe 10 MW Astra reactor of the Forschungszentrum Seibersdorf 
near Vienna at a flux of 6.10 n.cm .s- . After cooling for 2 days, the samples and standards were 
transferred to the counting lab at the University of Vienna, and re-weighed into individual polyethylene 
capsules. Three measurement cycles were performed, the first starting 2 days after the end of the irradiation, 
and the last one about 1 month after the end of the irradiation. The samples were counted using HpGe 
detectors with up to 48% rel. efficiency and 1.85 keV resolution at 1332 keV. The setup allows measurement 
of about 25-35 elements in samples down to about 2 fig. Counting times ranged from about 5 hours to 3 
days. After the end of the counting, and an additional cooling period, the samples will be studied by SEM 
analysis. At this time we have final results for the bulk composition of 7 micrometeorites, and 10 more are 
currently being measured. 
RESULTS. We present here the first quantitative data for the bulk trace element composition of Antarctic 
micrometeorites. Up to 35 major, minor, and trace elements have been measured in all 7 particles. The 
results, which are given in Table 1 and Figs. 1-3, confirm the extraterrestrial nature of all particles. All are 
rich in Cr, Fe, Co, Os, Ir, and Au, and contain these, and many other elements, at roughly chondritic 
abundances, but their Ni/Co, Ni/lr, and Ni/Au ratios are slightly lower than the C1 values (which are 21.6, 
22500, and 77100, respectively, [6]). This is because all but one of the micrometeorites are depleted in Ni. 
Such a depletion was also found for larger cosmic spherules ([3]) and lDPs (e.g., [7,8]). Figs. 1 and 2 give 
plots of C1-normalized abundances vs. volatility. No severe fractionation of the volatile elements is visible, 
indicating that the micrometeorites have not lost their volatiles. Enrichments of Ta, U, and As (and maybe 
Sb) can easily be explained by terrestrial contamination as these are elements that are very mobile, have 
extremely low abundances in meteoriiic matter, but high abundances in crustal rocks. Apart from Ni, Se is 
severely depleted, which is in agreement with S depletions observed before ([5]). The REE abundances are 
unfractionated and very close to C1 abundances (Fig. 3). 
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