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Temporal variation of very fine elemental carbon in lake sediments in Japan
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Elemental carbon (EC) is a combustion product which is composed of rich C and depleted O, H, S, and N. Biomass burning
is major source of Pre-industrial EC, while fossil fuel burning is the most important source since the 18th. EC transferred in
the atmosphere as aerosols, and aerosols including EC have a great impact on the climate, where EC is the second strongest
contribution to global warming and changing albedo by darkening of snow and ice surface. On the other hand, aerosols including
EC have also negative effect on radiative forcing. Although it is difficult to evaluate net EC effect on climate, evaluation of
temporal variability of atmospheric EC is necessary to understand the relationship between biomass burning and climate.

EC is not a single chemical compound and distinguished into two types , char and soot. Char is produced by pyrolysis, while
soot is formed via gas-to-particle conversion. The char particles which are countable under microscope are called charcoal. There
have been many research to reconstruct paleo-fire by counting charcoal, which showed that the fire sometimes synchronize with
human activity especially in the late Holocene. However, very fine EC particles that can be transported for a long distance has not
been evaluated well for paleo-archive although boreal forest fire frequently emits wide-spread smoke which must have deposited
as the sediment in lacustrine and marine environment.

In order to evaluate the flux of biomass burning products transported for a long distance and deposited in marine and lake
sediments, we have tried to apply a thermal optical transmittance (TOT) methods to quantify the amount of very fine grained
elemental carbon within sediment samples. Organic carbon (OC) and elemental carbon (EC) contents in standard materials such
as sucrose, humic acid, fluvic acid, and fullerene were examined by TOT method as analogue carbonaceous materials within
sediments. As a result, some OC fraction was turned out to be tolerant to temperature of 550-700 degree C under O2 atmosphere.
Therefore, we defined EC as the carbon fraction detected at 700-850 degree C under O2 atmosphere. We applied this method to
fine (<2 microns) and coarse (>2 microns) fractions separated from sediments collected from the Lake Kushu in the northern
Japan and the Lake Suigtsu in the central Japan. Temporal variation of EC content in the fine fraction shows different pattern
than that in the coarse fraction, which suggests that the coarse EC is local signal while the fine EC reflects both local and distal
biomass burning frequency. Ratio between fine EC / coarse EC in the sediments from the northern Far East marginal sea and
lake could be used as a proxy for regional-scale biomass burning history in northeastern Asia.
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