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THE 1991 EUROMET MICROMETEORITE COLLECTION. 

During the 1991 Antarctic summer a field party of 4 members (G.Imme1, M.Maurette, M.Pourchet, 
C.Vincent) melted 260 tonnes of blue ice on the Antarctic ice sheet, to extract Antarctic micrometeorites 
(AMMs). This was done near the site of our previous 1988 expedition, during which we melted about 100 
tonnes of ice (at about 6km from the French station of Dumont dwrville) relying on hot water generators 
delivering jets of water at 70°C to make pockets of melt ice water. After one hour of operation the water 
temperature is stabilized around a few "C, and after =8 hours the volume of each pocket is about a few m3. The 
filtering of this water on stainless steel sieves yielded glacial sediments that are very rich in unmelted chondritic 
micrometeorites. 

We improved the scheme used in 1988, building a micrometeorite factory composed of 3 new hot water 
generators working in line inside a caravan. This caravan was further equiped with a tall chimney in order to 
inject (and hopefully eliminate) exhaust smokes and fly-ashes from the water generators in the dominating wind 
direction. The grains were collected each day at =6PM in four distinct size fractions: 25-50j.m; 50-100p.m; 100- 
400p.m and; > 4 0 0 p  (The 2 5 - 5 0 ~  fraction was not collected in 1988). By about 11-12 PM these fractions 
were all documented with a low magnification optical microscope, disposed in small glass and/or plastic vials, 
and dried up the same day, in order to limit their exposure to water (in 1988 the grains were kept wet for about 5 
weeks at =O°C). We got a total mass of =50g sediments, distributed into 25 distinct daily collects, with the 50- 
lOOpm size fraction.contening >15,000 unmelted AMMs. This fraction is the richest one, in which the 
proportion of unmelted AMMs and the ratio of unmelted AMMs to melted chondritic spherules, reach the high 
values of =lo% and >5, respectively. Details about each one of these 25 daily collects, and informations about 
samples requests are described elsewhere (2). Any cosmic dust collection, including ours, is subjected to 
limitations and biases resulting from a variety of causes, such as atmospheric entry, terrestrial weathering and 
man-made contaminations.that we now discuss. 

COLLECTION BIASES 

1. Atmospheric entry. Three distinct process can possibly modify AMMs characteristics during 
atmospheric entry. These include: 

(i). Frictional heating (FH).  Conventional modelings cannot describe yet the very short pulse heating 
suffered by micrometeoroids. Moreover the values of some important parameters such as the "coefficient of 
accomodation" (ruling the transfer of energy between the flow of air molecules and the incoming object) are quite 
uncertain (3). These modelings cannot account for the high probability of transmission of micrometeoroids in 
the atmosphere, T=100%, that was determined from two independent methods (1) for Greenland and Antarctica 
micrometeorites, respectively (T is the ratio of the mass flux of incoming micrometeroids to the flux recovered 
in the ice in the 5 0 - 5 0 0 ~  size range). In addition about 113 of AMMs contain very high contents of solar Ne, 
as well as some hydrous minerals. In terms of "equivalent" laboratory temperatures this puts a limit of about 
600-7W°C on the FH heating of the grains. FH models then yield a very low values of ~<10-3,  which is 
impossible. Another indication for the lack of a strong FH bias deals with the high proportion (~100%) of 
"primitive" objects in unmelted AMMs, indicating no preferential selection of refractory and /or hard grains 
during atmospheric entry. Finally we show elsewhere (3) that the Ni, Ca and S contents of unmelted AMMs 
have not been noticeably altered upon FH. 

(ii). E-layer "weathering". Sutton et a1 (4) reported an enrichment of volatile elements (Zn, Ga, Ge, Br) 
over bulk C1 values in -10prn size IDPs. They recently made the same observations on AMMs with sizes 25- 
SOpm, which have a very different history of collection (5). This enrichment could thus be indigeneous. But 
Jessberger et (6) also suggested that micrometeorites might accrete non atmospheric elements and meteoritic 
"smoke" during their flight time in the E-layer (These two components are injected in this layer during the 
partial to total evaporation of micrometeoroids). This new process is worth considering. 
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(iii). Stratospheric.weathering. After their aerodynamical braking at =100km micrometeorites settle in 
the stratosphere, where they might be exposed to a variety of aerosols, such as sulfuric acid aerosols, that could 
increase for exemple the S content of the most porous and smallest ones. 

2. Terrestrial weathering. This process was possibly effective either during the recovery of 
micrometeorites from the ice, which required about 10 hours of exposure to melt ice water at a few "C, or during 
their -20 years exposure in the =lm-thick top layer of the blue ice field (this duration corresponds to the time 
elapsed since the surface of the blue ice field emerged from a thick layer of fm to reach the collection site). Both 
the very weak etching of interstitial glass in chondritic barred spheres, as well as textural and chemical evidences 
reported in a companion paper (7) suggest that weathering might have only leached out the most soluble 
constituent sulfates and carbonates of the grains. 

3. Terrestrial contamination. Our blue ice field was initially very clean as indicated by the very low 
lead concentrations (=lo-l2 g/g) measured by Bouwn (8) in chunks of ice recovered from this specific field. But 
the high lead contents (up to 100ppm) reported by Sutton et al (5) in porous AMMs, as well as our own 
observation of tiny crystals of baryum sulfates in pores and cracks of a few AMMs, indicate terrestrial 
contamination. The lead contamination could have originated in the field from: the burning of ~ 5 0 0 0  liters of 
fuel (containing up to =lOppm of lead) in the hot water generators; the corrosion of the steel pipes of the hot 
water generators, that released various ions as well as flakes of iron oxides and/or hydroxides in melt ice water; 
the filtering of melt ice water on stainless steel sieves which were welded with ordinary lead weld. But lead has 
also been observed in Greenland micrometeorites (9) just collected with plastic tools (no motors, no fuel 
burning). So the origin of this lead contamination is unknown yet. 

FUTURE IMPROVMENTS 

We hope to return to Cap-Prudhomme in 1994, with a much improved "corrosion-free" micrometeorite 
factory, that will include: all stainless steel immersion pumps; stainless steel and/or copper pipes for the hot 
water generators; a much more efficient system to eliminate exhaust smokes and fly ashes; electrically powdered 
water pumps; and sieves with no lead welding. This will be our last collect at this location, because the 
construction of the new base "Concorde" at Dome C will lead to a very heavy traffic of vehicles and helicopters 
at a few tens of meters of our blue ice field. It should be stressed that each collection of micrometeorites is 
unique. Its quality depends not only on factors that man can hopefully control (i.e. corrosion resistance of the 
equipments and elimination of fuel spill,) but also on unpredictable natural phenomena such as weather, ice 
flows (that can either crack the ice or inject moraine debris in it), and the life cycle of ......... penguins. Indeed in 
1991 we encountered an unexpected difficulty, related to the lack of any major snow fall at Cap-Prudhomme over 
the last 3 years. Consequently the ice field was dirtier than in 1988, and we found in particular a much higher 
content of very fine baby pinguin's down in the ice. 
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