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Introduction: Two extraterrestrial dust layers were recently 
discovered in two deep Antarctic ice cores (EPICA at Dome C, 
75°06'S, 123°21'E [1, 2] and at Dome Fuji, 77°19’S, 39°42’E 
[3]). These dust layers are dated at 434 ± 6 ka (L1) and 
481 ± 6 ka (L2), respectively, for the Dome C events [4], and 
both ice cores recorded the same two events. We have character-
ized the structure, mineralogy and chemical compositions of the 
dust from the two Dome C layers L1 and L2 by scanning electron 
microscopy, and by electron microprobe. 

Results and discussion: The corresponding incoming flux 
measured in Dome C ice core are up to 104 times the sporadic 
cosmic dust flux measured for micrometeorites larger than 30 µm 
at Dome C [1, 5]. Such high dust fluxes for the short duration 
recorded in the ice (less than a year) cannot be explained by an 
increase of the sporadic cosmic dust flux. The two events are 
then most probably related to impact events. The samples are not 
mixed with terrestrial matter, strongly suggesting that the impacts 
occurred on snow or ice. We confirm that the morphology, size 
distributions and compositions of the samples from both layers 
are different [see also 2]. They correspond to two different im-
pact events and it is not yet clear if they can be related to one 
another. Very large grains (>500 µm) were reported by [3] in the 
most recent layer of Dome Fuji ice core (i.e. L1). The largest par-
ticles in Dome C L1 sample are ~100 µm, suggesting that the 
impact place for L1 was closer to Dome Fuji than to Dome C.  

L2 samples show in average fairly chondritic compositions 
for all major and minor elements except for Mn which is slightly 
depleted, and S which is highly depleted (S/Si ~ 0.004 CI). With 
the noticeable exception of Na and Ni enrichments, the L2 com-
positions are fairly compatible with that of cosmic spherules 
(CSs) [e.g. 6]. L1 samples have compositions generally slightly 
depleted with regard to CI, with Al, Ca, Ti, Na and S showing 
larger depletions than the other elements. Although very large 
(S/Si ~ 0.03 CI), the average S depletion in L1 is about one order 
of magnitude lower than in L2.  The presence of very small 
spherules (d < 1µm) in L2 samples, as well as S contents lower 
than in L1 suggests higher entry/impact velocity for L2 than L1.  

The chemical compositions of L1 or L2 do not match simple 
elemental depletion/enrichment mechanisms (found in CSs) ex-
pected from atmospheric entry heating. The possibility of altera-
tion during their stay in the ice as well as interaction with the 
water vapour plume at high temperature after impact will have to 
be taken into consideration to explain the complex chemical 
compositions found in L1 or L2 samples. 

References: [1] Narcisi B., et al. (2007) Geophys. Res. Lett. 
34, L15502. [2] Engrand C., et al. (2008) Lunar Planet. Sci. 
XXXIX, #1554 (CD-ROM). [3] Misawa K., et al. (2008) Lunar 
Planet. Sci. XXXIX, #1690 (CD-ROM). [4] Parrenin F., et al. 
(2007) Clim. Past 3, 485-497. [5] Duprat J., et al. (2006) Meteor-
itics Planet. Sci. 41 Suppl., A48. [6] Brownlee D.E., et al. (1997) 
Meteoritics Planet. Sci. 32, 157-175. 

71st Annual Meteoritical Society Meeting (2008) 5215.pdf


