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• The two extraterrestrial horizons of a few millimeters thickness are now excellent time markers to 
calibrate dating of future deep ice cores in East Antarctica, that is totally independently of climate data.

• An airborne survey of the East Antarctic ice sheet using ice-sounding radar could reveal a hidden impact 
crater of the 2,641 m dust event. The discovery will help to understand regional climate changes triggered 
by large impact explosions on polar ice sheets or by fallout of large amounts of extraterrestrial dust particles 
on polar snow and ice.

Comparison to other extraterrestrial dust 
depositional events

Two extraterrestrial dust layers (deposited 434,000 and 481,000 
years ago, respectively) were discovered in the Dome Fuji 
ice core, which retains records from the past 720,000 years. 
It has been shown that the two layers are the same as those 
independently found in the Dome C ice core.

Origin of source materials
The upper dust layer (2,641 m) was possibly produced by a 

high-temperature interaction between silicate-rich melt and water 
vapor during an impact explosion or an aerial burst of a chondritic 
meteoroid.

A possible parent material of the lower dust layer (2,691 m) is a 
fragment of friable primitive asteroid or comet.

Possible formation processes
Characteristic features of the upper dust layer (2,641 m) may have come from 

an explosive breakup of parent material as small as ≥100 m in diameter due to an 
impact cratering or an aerial burst on the East Antarctic ice sheet.

A hypervelocity impact of asteroidal/cometary material on the upper atmosphere 
and an explosion might have produced aggregates of sub-μm- to μm-sized 
spherules in the lower layer (2,691 m).

Two extraterrestrial dust layers discovered in the Dome Fuji ice core

a, b: Extraterrestrial dust layers in the Dome Fuji ice core (arrows).
a: 2,641 m layer, b: 2,691 m layer. Scale bars = 1 cm.
c, e: Back-scattered electron images of extraterrestrial dust particles. d: Scanning electron 
image of an aggregate of sub-µm- to µm-sized spherical particles.
c: particle from the 2,641 m layer (scale bar = 100 µm). d and e: aggregates from the 2,691 m 
layer (scale bars in d and e are 5 and 6 µm, respectively).

Elemental abundance patterns of Dome 
Fuji extraterrestrial dust particles relative 
to CI-chondrites (re-normalized Si = 1.0).
a: 2,641 m particles, b: 2,691 m particles.

Oxygen isotope data for olivines 
in the Dome Fuji extraterrestrial 
dust particles (2,641 m layer) 
are plotted relative to standard 
mean ocean water (SMOW).

A possible strewn fi eld of extraterrestrial dust particles (2,000 km in diameter). The 
solid circles are drilling sites of deep ice core in Antarctica.
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