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Effects of biogenic particle on terrigenous particle population and flooding cycle
in Lake Kizaki, Nagano Prefecture, central Japan

Takuma Ito* and Fujio Kumon**

We have tried to clarify the influence of diatom tests on the grain size distribution of muddy lacustrine sedi-
ments measured by laser diffraction size analyzer on the basis of comparison between silica-dissolved sample and
silica-undissolved sample of the same sediment. Tested sediments are two cores taken from the center of Lake
Kizaki, Nagano Prefecture. Bimodal distribution of grain size is common feature of the sediments. Coarser
mode centered around 150-200 microns become more distinct and is increased in ratio after diatom dissolution.
This would be explained by the fact that diatom tests of small size are abundant and affect to increase the ratio
of finer mode of grain size distribution. In addition, when the tests of diatom tests such as Cyclotella, mostly
around 10-20 microns in size, are predominant, the peak of the finer mode moves to coarser side after biogenic
silica dissolution. On the contrary, when large elongated diatom such as Fragilaria and Synedra, mostly 60-80
micrometers in length, are abundant, the peak of finer mode moves to finer side after silica dissolution.

On the basis of grain size analysis of diatom-dissolved sediments, finer mode of the sediments from Lake
Kizaki seems to be transported by suspension, and coarser mode may deposited from underflow such as density
current, because sandy particle can not be transported to the lake center in suspended condition. Sedimentation
rate at the lake center is estimated as 0.8 cm/year. Small underflow might take place more than once per year.
We can recognize several coarser horizons in the cored sediments which have distinct coarser mode and clear
peak of grain size. The interval of coarser horizons corresponds with decades of years, suggesting an average
interval of large flood.

Key words : grain size analysis, hydraulic environment, hyperpycnal flow, Lake Kizaki, muddy sediment, sus-
pension, turbidity current
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Fig. 1 Bathymetric map (after Inouchi et al., 1987) and sampling sites of Lake Kizaki. No. 1:
Cored sediments in 2003 (KZ-2003). No. 2 : Cored sediments in 2005 (KZ-2005).
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Fig. 3 Photomicrographs of a sample ; (left) unprocessed status, (right) processed status.
Scale bar is 20 micrometers long. Sample is KZ-2005 core of 30 cm depth.
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Fig. 8 Vertical profiles of mean grain size, median grain size and suspension content of Kz-2005.
Gothic and fine lines indicate data of unprocessed and processed sample, respectively.
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Fig. 9 Comparison of mineral composition in the very fine-grained sands (3.5-4.0¢) from Lake Kizaki and
its distributaries ; Kz-47 : sample of 47-48 cm depth of Core Kz-2005., Kz-37 : sample of 37-38 cm depth of
Core KZ-2005., Iz : sediment sampled from Inaozawa, Ng : sediment sampled from Naka-Nogu River.
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Fig. 10 Triangular diagram for the volcanic glasses from
the cored sediment (Kz-2005) and river sediments in Inao-
zawa River and Naka-Nogu River. Bb : Colorless bubble
wall type, Cb : Colored bubble wall type, Pm : Pumice type.
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