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During the 1991 Euromet expedition, large numbers of micrometeorites as small as 2 0 p  were 
collected from ice melted in-situ at Cap Prudhomme Antarctica (1). Large numbers of IDPs in the 2 5 p  
to 50pm size range have not previously been available for study because they are rare in the 
stratosphere and are generally difficult to recover from either ocean sediments or polar ice. Extraction, 
sieving, optical recognition and contamination have previously hampered successful collection of such 
small micrometeorites from surface deposits. The size range around 5 0 p  is particularily important. 
The particles are much more massive than the typical 10pm micrometeorites recovered from the 
stratosphere and accordingly they have different collisional and Poynting Robertson evolutionary 
histories and they may have different origins. They are transitional in size between the lOpm 
stratospheric particles, a size where the majority of particles survive atmospheric entry, and the sizes 
>100pm where only a small fraction of micrometeoroids survive without melting or severe alteration. 
Survival of atmospheric entry has a strong low velocity bias for larger particles and it has been 
predicted that the surviving particles >70pm should be mainly of asteroidal origin while smaller 
particles should be a much less biased sample of both asteroid and comet dust that crosses 1 AU (2). The 
25pm to 5Opm size range is probably the largest size regime of surviving particles in which both 
asteroid and cometary particles are well represented. An additional interest in the 25-50pm particles 
is that this is also the size range that will produce the majority of analyzable impacts on the Cosmic 
Dust Collection Facility (CDCF) that is being developed for the Space Station. 

We have analyzed a set of 71 largely unrnelted micrometeorites hand-picked from the 25 - 
5 0 p  particle size fraction from the 1991 collection. This size fraction is dominated by both natural 
terrestrial particles and contamination from the collection apparatus and extraction of the 
extraterrestrial fraction is difficult and selective. For lmpm particles distinction of extraterrestrial 
from terrestrial particles by optical microscope examination of surface properties is efficient and 70% of 
particles selected in this manner are found to be of probable extraterrestrial origin by SEM examination 
of polished sections. For particles smaller than 50pm however, the success rate of optical 
identification is very low and even in the best mounts, where considerable care was made in hand- 
picking, only 20% of the optically selected particles were found to be extraterrestrial. Because of 
selection difficulties, it is likely that our c50pm particles are not fully representative of small 
micrometeorites. Much of the problem with the small particles is confusion with oxide scale from the 
collection apparatus and this contamination source can be reduced in future collections. 

Examination of polished sections shows that most of the particles have general features seen in 
larger unrnelted micrometeorites previously collected from polar ice and ocean sediments. Most are 
fine-grained irregular particles with only a few mineral grains (usually olivine & pyroxene) larger 
than 3pm. About 20% of the particles are coarser-grained and are dominated by Mg-rich olivine or 
pyroxene that sometimes contain with micron sized FeNi blebs. The particles show a range of thermal 
alteration although, in contrast to larger sizes, only a few particles display evidence of significant 
melting. The more strongly heated particles are highly vesicular and clearly experienced partial 
melting and volatile loss. The particles that appear to be the least heated are fine-grained with 
sharp contacts between component grains and no vesicles or other evidence for partial melting. As seen 
in larger unrnelted particles and even in some stratopsheric micrometeorites, most of these objects are 
rimmed with a micron-thick magnetite layer. 

A goal of our present work on the 25p-50pm Cap Prudhomme particles is to compare them 
with the comparatively well studied l o p  stratospheric IDPs to determine if they are an unbiased 
sample of larger particles from the same population or if they are different due to either generic 
differences, or sampling or atmospheric entry bias. A first order approach is to compare the relative 
abundances of the four major classes of chondritic IDPs - Anhydrous [pyroxene and olivine dominated 
subclasses] and Hydrated [smectite and serpentine dominated subclasses]. Nearly all of the weakly 
heated particles that we examined were relatively compact and in this regard they are more similar to 
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the typically compact hydrated stratospheric IDPs than the anhydrous particles that often are porous 
aggregates. It is not clear that highly porous aggregates would survive the collection process but for 
whatever reason they are underrepresented or possibly absent in our 25-50 p size fraction. 

To quantitatively compare the elemental compositions of the Cap Prudhomme particles we 
analyzed polished sections with the SEM-EDX for major and minor elements and with the x-ray 
microprobe at the Brookhaven National Synchrotron Light Source for minor and trace elements. Most of 
the particles have "chondritic-like" compositions in broad agreement with the stratospheric IDPs 
although there are several important differences. Histograms of Mg/Si and Fe/Si show similar 
distributions to the stratospheric particles (3) although Ca, Ni and S are depleted. The Ca depletions 
are moderately small and are likely to be original properties of the samples but the Ni and S 
depletions are often very large and are unlikely to represent original compositions unless these 
particles are quite different from stratospheric IDPs. The histogram of Ca/Si abundances for the 
particles in our sample is a broad peak centered around 0.3 of the CI ratio. This range of Ca depletion is 
similar to that observed in "smooth" hydrated stratospheric IDPs but is more than that seen in typical 
porous anhydrous particles (3). The moderately large Ca depletion observed in many of the hydrated 
IDPs, like the analogous Ca depletion in CI matrix is likely due to preterrestrial leaching processes on 
the parentbody (3,4). Sulfur is strongly depleted relative to lOpm IDPs and the mean S/Si ratio is 0.15 
of the bulk CI value. Vesicular particles (strongly heated) are significantly more depleted than ones 
without vesicles and this is evidence that at least some of the S depletion is related to atmospheric 
heating. Thermal degradation may also explain why most of the samples do not contain the fine 
sulfide grains that are ubiquitous in l o p  IDPs. Although sulfates are rare in stratospheric IDPs it has 
been suggested that solution of sulfates in these larger particles may play a role in S depletion (5). 

The mean Ni/Si ratio in the particles is 0.16 CI. None of the samples have normal CI Ni 
abundances and, like the case with S, some have order of magnitude "depletions". In this regard they 
are quite different from typical stratospheric IDPs which have essentially CI Ni/Fe ratios. 
Comparably low Ni abundances are observed in the 50-1Wm Antarctic micrometeorites (6) suggesting 
that, if Ni loss has occurred, it lacks a significant size dependence. The origin of low Ni abundance is a 
complete mystery- it could be intrinsic but this would require that the >25pm IDPs are quite different 
from smaller particles and bulk chondrites. Other possibilities are leaching in the ice or loss during 
atmospheric entry. Melted chondritic composition spherules are also depleted in Ni and it has been 
suggested that this results from formation and loss of a metal phase by either vaporization or ejection 
of a metal bead (7). The evidence from the unmelted particles suggests that the Ni problem is more 
complicated. If it results from a loss it must occur by a process that does not require melting of silicates. 
There is a weak S-Ni correlation in the 25-5Opm particles and perhaps the Ni loss is related to sulfide 
melting and decomposition. Unlike in the case in spherules, Ni depletion in the unmelted particles 
does not correlate with Cr, Lead is found at the 100ppm level in typical samples and is assumed to be a 
contaminant . Comparable Pb contents are observed in the 50-100 p particles (6). Zinc falls in the 0.4 
to 9 X CI range and Br is in the 1 to 70 X CI. These values are consistent with stratospheric IDPs, their 
enhancements do not correlate with Pb and they are believed to be intrinsic. Se also correlates with Br 
but is not necessarily enriched. 

The collection of abundant particles in the 25-50pm size range has at last provided an overlap 
between the sizes of particles collected in the stratosphere and those recovered from the ground. These 
particles provide a means of obtaining larger samples of the types of IDPs collected in the sratosphere 
and, although they are systematically heated to higher temperatures, their larger mass will be 
important for a host of future investigations. On the basis of SEM and SXRF analyses, our initial 
impression is that most of the analyzed 25-50pm particles are related to the hydrated classes of 
stratopsheric IDPs although the low Ni abundance in these particles is an outstanding anomaly. 
Serious comparison with chondrite classes is premature although the abundance of classic magnetite 
frarnboids in 5% of the particles examined implies that CI-like material is a significant component. 
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