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globosa Brady +0. 12%o, Bulimina spp. +0. 38%0 D FHIE % fiti L 8 IE 24T - 7z.
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HLEESR Late Quaternary environmental change at Lake Suigetsu, central Japan:
organic geochemical evidence for past primary productivity
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An investigation into the palaeoclimate record preserved in the sediments of Lake Suigetsu, cen-
tral Japan, is being carried out by an international and interdisciplinary team of scientists. Initially,
past climate variability will be inferred using pollen analysis and inorganic mineral deposition. In
order to validate these findings, our goal is to reconstruct the past primary productivity of Lake
Suigetsu and the cycling of carbon and nitrogen within the system. Aquatic productivity has been
demonstated to be sensitive to changes in climate forcing, with rapid response times, and should
therefore provide valuable evidence with regards the timing of major climate changes (e.g. Holoce-
neonset; Dansgaard-Oeschger cycles). We are currently analyzing the carbon and nitrogen isotope
composition of chlorophyll-a in the Suigetsu sediments, whichprovides a direct link to photoau-
totrophic activity in the palaeo-lake. However, in order to investigate high resolution variability
throughout the entire record (ca.60 kyr. B.P. to present), analysis of carbon and nitrogenisotopes, plus
the concentration (and flux) of bulk organic matter, is required. The expected outcome is a major
contribution to understanding the timing and extent of climate variability in Japan over the late
Quaternary and the significance of these changes within a regional (i.e. East Asian Monsoon) and
global context.

(FIA - AREHBAR]

Bulk organic matter within lake sediments represents a mixture of sources, including aquatic
organisms within the lake and vegetation and soils from the surrounding catchment. Geochemical
analyses of the Suigetsu sediments revealed low ratios of C:N concentration, indicating that the
primary source of organic matter to these sediments was derived from aquatic primary producers.
Therefore, we were able to interpret the carbon and nitrogen isotopic composition of bulk organic
matter as reflecting that of primary producers (aquatic phytoplankton) and interpret changes in these
signals as changes in primary productivity in Lake Suigetsu with time. Because lake productivity is
inherently linked to climate-warmer, wetter conditions lead to an increased nutrient flux to the lake
and increased productivity-the isotopic record of Lake Suigetsu can be used as an archive of mon-
soonal activity in Japan. Our data support previous analyses of fossil pollen within Lake Suigetsu
sediments (by Takeshi Nakagawa, Newcastle University, U.K.), and the combination of these lines
of evidence provide a coherent record of the monsoon. Of particular interest within our data is the
period 140—60 thousand years before present (ka BP). During this period, both proxies exhibit three
marked cycles between which correspond with changes in summer (July) insolation at 65°N, driven
by the precession of the equinoxes. Further efforts in dating the record are ongoing, however
preliminary dates support previous observations made from Chinese speleothems (calcium carbonate
formations preserved within caves) that the cyclic nature of the East Asian summer monsoon is a
direct function of summer insolation intensity. However, whilst the occurrence of increases or
decreases in monsoonal intensity appear to be driven by insolation changes, the magnitude of
maximum and minimum reconstructed precipitation during each interstadial/stadial is less closely
linked with insolation. This suggests that regional and global changes-namely global ice volume and
relative sea level-act to moderate the effects of orbital forcing.

Throughout the more recent sediment profile (60 ka BP to present) there is a good correspond-
ence between total organic carbon concentration, measured by EA-IRMS during the JSPS fellow-
ship, and X-ray absorbance patterns measured at sub-annual (60 xm) resolution at the University of
Wales, Aberystwth. The high resolution X-ray data exhibit marked 1500 year cyclicity, similar to the
Dansgaard-Oeschger cycles observed within the Greenland ice cores. Thus the X-ray data may re-
flect changes in the aquatic ecosystem at Suigetsu with important implications for global telecon-
nection of climate change. This possibility is being explored through further collaboration with
researchers at the University of Wales, Aberystwth, and Newcastle University.
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