A questionable gauging of the micrometeorite rain at the South Pole.





Sir,





	The attempt of Taylor et al (1) to recover cosmic spherules from the bottom of the South Pole water well is a spectacular engineering performance. But from the integration of the differential mass distribution of these spherules the authors infer a value of the micrometeorite flux reaching the Earth's surface, ( ( 2700 tons/y, which appears to just be a lower limit about 10 times smaller than the values quoted in the most reliable geochemical works (2,3).


	Several factors may have contributed to this low ( value. Specifically, the recovery efficiency of spherules from the water well bottom cannot be inferred from laboratory simulation experiments such as those described by Taylor et al (1). This complex parameter depends not only on the recovery efficiency of the water pump, but also on poorly understood processes affecting the bottom  of any Antarctic melted ice water pocket. 


	The latter severely affected our recent collects of Antarctic micrometeorites at Cap-Prudhomme in January 1998, in which we used a mini-version of the South-Pole system to make 14 pockets of melted ice with a volume of 2-5 m3 each with a hot water (70°C) jet generated by a small smelter working for about 8 hours. The particles deposited at the pocket bottom were vacuumed up with two types of pumps, including the new model developed for the South Pole project (4). These pumps were used alternatively on different days. The South Pole pump ended up being more destructive for the most friable micrometeorites than our old Honda (type WB-10) favorite, but both pumps yielded the same number of hard particles, such as spherules and crystalline micrometeorites, per ton of melted ice. Unfortunately, this concentration was about 10 times smaller on the average than the values systematically observed in 1988, 1991 and 1994, in the same blue ice fields.


	Previously, we always started  to vacuum up the pocket bottom as soon as the parent jet of hot water was shut down. But in 1998, a very fast refreezing of water occurred in both the tubings of the smelter and the associated water pipes as soon as the hot water production was stopped. So, before starting to recover the grains with a pump, we first safely packed the equipment, thus letting the water pockets cool for roughly 15 minutes. This was enough to allow an efficient "re-trapping" of the particles on the pocket bottom, resulting in a drastic loss of about 90% of the particles ! This was proven by the miraculous salvaging of one of the pockets that started to lose water through a crack at mid-day, forcing us to recover the grains while the hot water jet was still feeding the incompletely melted ice pocket. This salvaging led to the highest number of (100 µm size spherules recovered per ton of ice (about 100) almost on a par with our best previous collects.


	It is very likely that this loss process affected not only all our previous Antarctic collects to some extent, but also the recovery of particles from the much more complex 40,000 m3 South Pole water pocket. Some clues about this amazingly efficient process should be obtained by comparing the cumulative and/or differential mass distribution of micrometeorites before atmospheric entry measured on panels of the LDEF satellite (fig.3, ref.5) with those plotted for melted micrometeorites (e.g. cosmic spherules) recovered from melted ice water either on the Greenland ice sheet (fig.15, ref.6) or at south Pole (fig.3, ref.1) and Cap-Prudhomme (7) in Antarctica.


	All cumulative mass distributions were first normalized to the South Pole data at the minimum particle size (50 µm) common to all spectra. The LDEF and Greenland distributions look rather similar up to 210 µm. But the Cap-Prudhomme and South Pole distributions strikingly depart from them by showing a sharp drop of spherules below 200 µm, which is more pronounced at the South Pole, as well as an excess of larger particles. We doubt that atmospheric entry alone can account for this unique shape, that rather signal the trapping of the particles on the melted ice water pocket bottom, either in a thin layer of freshly formed ice or through some preferential "burial" of particles with high surface to volume ratios.


	Thus, unfortunately, small and/or giant melted ice water pockets in Antarctica are not "a closed system that contain all the meteoritic material that fell on the pre-industrial snow now being melted". They can hardly yield an accurate gauging of the micrometeorite rain on the Earth, but only a useful lower limit of it.


	This conclusion is independently supported by the much higher ( values quoted in the most recent and reliable "geochemical" works of Peucker-Ehrenbrick (2) and Rasmussen et al (3) that have the unique advantage of summing up the contribution of both cosmic spherules and unmelted micrometeorites. Rasmussen et al (3) recovered 10 well dated annual ice layers  deposited around 1908 in a Greenland ice core, and filtered their melt ice water to measure the bulk iridium contents of all particles contained on the sieves. From both this content and the estimate  of the "equivalent" collecting area of the total amount of ice (roughly 0.02 m2 exposed for one year to the micrometeorite rain), they inferred a ( value of ( 10,000 tons/y. But this estimate has to be revised upward because large micrometeorites with sizes ( 100-200 µm, that are rare (a few per m2 per year), but that provide most of the mass accreted by the Earth, cannot be captured by such a small "collector". A simple estimate of the size (( 50 µm) of the largest particle  expected on this area (relying on the most favorable LDEF cumulative distribution) yields a ( value exceeding ( 30,000 tons/y, quite comparable to those reported by Peucker-Ehrenbrick (2) and Love and Brownlee (5).
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The Cap-Prudhomme spherule cumulative mass distribution was inferred from direct counts of spherules routinely made during our 1991 and 1994 collects at Cap-Prudhomme to control the "quality" of our daily collects of micrometeorites, and which yielded averages (for a typical "good" daily collect recovered from ( 12 tons of melt ice water) of about 300, 600, 1200 and 6 spherules, found in the 25-50, 100-200 and 400-500 µm size ranges, res
