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~ o c c h i a l ,  1. Centre des Faibles Radioactivitbs, laboratoire mixte CNRSICEA, 91 190 
GifNvette, France, 2. Geol. Surv. Canada, Ottawa, Canada 

INTRODUCTION. Unmelted micrometeorites are probably the most interesting population 
of cosmic particles because they provide undisturbed information about the nature of small 
meteoroids that impact the Earth. Some of them, which have a porous fine-grained (FG) 
structure, are of special interest because they are suspected to have a cometary origin. They 
are found in the stratosphere and in marine sediments [ I ]  but they are still more abundant on 
the Greenland ice cap [2]. 

LIMITATION OF THE GREENLAND COLLECTION. We have now measured by INAA and EDS 
analysis a suite of major, minor and trace elements for 40 Greenland particles extracted from 
three cryoconite samples collected at the latitude of Sondrestromfjord (67" N) and one 
returned from the Jakobson ice field (69" N) [2]. The extraterrestrial origin of FG particles 
is confirmed by their major element (Mg, Si and Fe) and trace element (Ir) concentrations 
characteristic of cosmic material. However they are also strongly enriched relative to 
chondrites in U, Th and RE elements (see table and figure). In addition, the REE pattern is 
similar to that of the Earth's crust. Such anomalies have already been observed in 
stratospheric particles and are attributed to a terrestrial contamination [3]. The origin of this 
contamination could be due to operations in the laboratory or, for Greenland samples, to an in 
situ biological activity probably resulting from the partial melting of the ice which occur 
seasonally for a short time. Indeed iron hydroxide grains, rich in U, Th, REE, precipitated as 
lepidocrocite from the activity of living micro-orgasnisms have been found in Greenland 
cryoconites [4]. The same iron hydroxide phase is also present in the FG particles and we 
suspect that iron oxidizing bacteria are accountable for their contamination. 

ADVANTAGE OF VERY HIGH LATITUDE COLLECTIONS. Recently we have discovered FG 
particles of size greater than 100 pm in ice-snow samples from Antarctica and Ellesmere 
island. 

Particles from Antarctica were identified on filters where Raisbeck and Yiou had 
previously found cosmic spherules [5]. Ice samples were taken in a core drilled near South 
Pole station (90" S). 

Particles from Ellesmere island were found in 15 kg of surficial ice-snow samples 
collected on the Agassiz ice field at 81" N latitude. 

Enclosed in clean polar ice-snow samples which never melt, these cosmic particles are 
preserved from any field contamination. This is illustrated by their composition which is 
significantly different from that of Greenland particles (see table and figure). One will note in 
particular the concentrations and pattern of REE which closely match the chondritic 
distribution. U and Th concentrations although below our sensitivity limit are consistent with 
cosmic abundances. The limited number of uncontaminated FG particles found in Antarctica and 
Northern Canada does not allow an accurate statistical evaluation of their composition. However 
this study shows that high latitude sites are the most appropriate places for finding well- 
preserved pristine cosmic material. A systematic exploration of Northern Canadian territories 
is planned for the next years. 
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Scanning electron microscope 
picture of a non-contamined 
FG particle found in ice-snow 
samples collected on the 
Agassiz ice field at 81" N 
latitude. This particle is 
rimmed with 1-5pm thick 
fusion crust of magnetite. 
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