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Introduction: Complex modelings allow characterizing the 

sporadic meteoroid background cloud from assemblages of data 
[1]. The comparison of Antarctic micrometeorites (AMMs) with 
particles from comet Wild-2 (W2s) returned by Stardust help 
supporting a recent "best-fit" model of this cloud [1].   

Antarctica micrometeorites: their relationships with me-
teorites and W2s. Over 20,000 unmelted AMMs were first re-
covered from the blue ice fields of Cap-Pudhomme, in 4 size 
fractions (25-50 µm; 50-100 µm; 100-200 µm; 400µm), in which 
AMMs are very similar [2]. About 99% of them are related to the 
hydrous carbonaceous chondrites (HCCs). However, in AMMs, 
the pyroxene to olivine ratio (~1) is about 10 times larger and 
saponite (and not serpentine) is the dominant hydrous silicate. 
The least weathered collection of AMMs was made at Dome C, 
in central Antarctica [3]. It contains very friable AMMs looking 
like fluffy IDPs, which were destroyed in previous collects.  

Engrand et al [4] next noted striking similarities between the 
sulfides (only preserved at Dome C), anhydrous silicates and re-
fractory inclusions observed in both AMMs and W2s. We also 
reported strong evidence for saponite in W2s [5]. Consequently, 
about 99% of the AMMs with sizes ≥ 30 µm (mass ≥ 4 x 10-8 g), 
would be cometary dust particles. 

The abrupt drop of "big" asteroidal meteoroids in the 
ecliptic plane. The best-fit model [1] indicates that "big" mete-
oroids are confined near the ecliptic plane and that the cumu-
lative flux of meteoroids from asteroids drops down abruptly at 
about 10-5g (see Figs. 5 and 8 in Ref. 1) Therefore, the remaining 
big meteoroids would originate from Jupiter family comets. This 
key conclusion is well supported by the "big" cometary AMMs. 
The finding that AMMs in the 25-50 µm size fraction are very 
similar to the larger ones [2] further suggests that the abrupt 
asteroidal drop might be shifted to ~10-7 g. 

A geometrical correction for the flat surface snow detec-
tor at Dome C.  In January 2002, ~500 AMMs with sizes ≥ 30 
µm were recovered from 10 tons of snow at Dome C, which are 
equivalent to a flat surface detector of 100 m2, exposed for one 
year to the micrometeorite flux. This snow detector yielded an 
average value of the micrometeorite mass flux, Φ~ 5300 tons/y 
[3]. But most of the big meteoroids are concentrated in the eclip-
tic plane, and the snow flat detector spins around the tilted rota-
tion axis of the Earth (obliquity, ε = 23.5°). Consequently, its 
efficiency of detection for the big micrometeorites is about sin ε 
~ 0.40, and Φ has to be increased up to ~13,000 tons/yr. This 
value looks rather similar to the meteoroid mass flux near the 
Earth (~15,000 tons/yr, see Ref. 1). However, a large fraction (at 
least 50%) of this incoming meteoroid flux is destroyed upon 
atmospheric entry. Therefore, the assessment of the meteoroid 
mass flux still poses problem.  

References: [1] Dikarev, V. et al. 2004. Earth, Moon, and 
Planets 95: 109–122. [2] Gounelle et al. 2005. Meteoritic Planet. 
Scien. 40: 917–932. [3] Duprat et al. 2006. Meteoritic Planet. 
Scien. 40: A9. [4] Engrand et al. 2007. Abstract #1668. 39th Lu-
nar Planetary Science Conference. [5] Maurette et al. 2007. Geo-
chimica and Cosmochimica Acta 71: A639. 

 
 

71st Annual Meteoritical Society Meeting (2008) 5007.pdf


