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Toru Yada, Tomoki Nakamura, Nobuo Takaoka,
Takaaki Noguchi, Kentaro Terada, Hajime Yano,
Takakiyo Nakazawa, and Hideyasu Kojima
“The global accretion rate of
extraterrestrial materials in the last glacial
period estimated from the abundance of
micrometeorites in Antarctic glacier ice” .
Earth Planets Space, 56, 67-79, 2004.

ooooo
This paper sheds light on the rate of
accretion of extraterrestrial material to
Earth and is based on a novel use of
micrometeorites 1in Antarctica.
Micrometeorites are small grains of 1 mm or
less in size and are mainly composed of
silicate materials. They come from the

0140

interplanetary space, landing on the ice sheet
of the Antarctic Continent in this case. As
time goes on, new ice precipitates and embeds
micrometeorites in the ice. By measuring both
the amount of micrometeorites and the age of
the surrounding ice, one can estimate their
mass flux rate from the space to the Earth as
a function of the time.

The authors of this paper first obtained
the blue ice around the Yamato Mountains in
Antarctica, which amounted to 34.5 ton in
total. Next, they melted the ice and
filtered i1t, hand-picking micrometeorites
from the residual "glacial sands", yielding
a total of 1.19 g of micrometeorites. In
order to remove the contribution of
terrestrial materials in the residue, they
also estimated the amount of
extraterrestrial material by measuring its
solar noble gas concentration. Carrying out
such laborious work, the authors finally
estimated the mass accretion rate onto the
whole Earth at about 27,000-33,000 years
ago: 16,000 ton per year. This value is
similar to the one estimated for the
present day by previous studies based on
younger ice or an artificial satellite.
This implies that the mass flux onto the
Earth over the last 30,000 years has not
changed significantly. It also implies that
the mass distribution in the inner Solar
System has been rather steady within this time
scale.

This paper was the first attempt to perform
an extensive collection of micrometeorites
from blue ice in the Antarctic Continent. The
idea of this paper is highly original, and the
results lead to several fruitful implications
for the study of the inner Solar System. Many
future studies will be conducted following the
approach of this paper. The contribution of
the first author, Dr. Toru Yada, is
essential and indispensable, particularly
for his efforts with samples of
unprecedented huge amounts. For these reasons,
we proudly nominate Dr. Yada for the 2006 EPS
award.
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