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The Dispersions of Suspended Matter
in Lake Toya

by Kinshiro NAKAO, Yasushi SETOGUCHI
and Kazuhisa CHIKITA
Department of Geophysics, Faculty of Science,
Hokkaido University
(Received June 28, 1982)

Lake Toya is situated near the Usu volcano erupted on August 7, 1977. And the ash
fell directly on the lake surface to cause the abrupt increase of suspended matter in the lake
water.

Its morphometric features are : 69.5km? in lake area, 102km? in sorrounding basin area,
179.7m in maximum depth and 117m in mean depth.

Thereafter, the setting cloud of suspended matter by the direct impacts mostly reached
to the lake bottom for 50 days. But the falling ash in the lake basin is yet the source of
suspended matter.

The dispersions of suspended matter and sedimentary processes are studied on the
relation between the grain-size distributions of the bottom sediments and lake currents.

And the lake bottom is partially covered by the sediments originated with the directly
falling ash or sediment gravity flow raised by the severe rain storm on October 24, 1978.
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Fig.1. Outline of Lake Toya. Chain line indicates lake watershed and water depth
in meters is contoured with broken lines.
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Physical characteristic of rising floats.

Table 1.
g we
(g/cm?) calucuggrtréés?gserved Re Co
Float 1 0.880 80.0 64.1 1.3x10° 0.76
Float 2 0.970 40.0 26.8 5.4x10* 1.09
Float 3 0.985 28.0 19.1 3.8x10* 1.07
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Fig. 2. Rising test of float 2.
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Photo. 2. Aspect of rising float measurements.

Table 2. Lake currents measured by rising float method.

Site Released Depth Net Flow Rate Mean Velocity
(m) (m?-sec™) (cm-sec™?)
A 170 1.96 1.15
B 65 ’ 0.10 0.15
C 176 1.83 1.04
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Fig.6. Net mean velocity from bottom to Fig. 7. Surface velocity measured by drif-
surface (sites A, B and C) and surface ting float (Sept. 18, 1981).
velocity (sites D and E) of lake currents.
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Fig.8. Shoreline used approximately for nume-
rical calculation of wind-driven flow in lake
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in lake Toya. sediments dragged at sites 1, 5 and 6.
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B, $-C, ARSI B T AR ORI, LR, SURTRHERYIC
b, KL, Bl E iR 20BN RIET, 5, 6HEORBHRMIEE X L CHAROM
VIR T b5 TV b EEZ LD,
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DRGIZ >V TRS &, BRI TREEKIEHEAL T b,

Fig. 14. Grain-size distributions of bottom
sediments dragged at sites 3 and 4.

Table 3. Parameters on grain-size distributions, and grain density of
bottom sediments (¢:Phi scale).

Median

Mean

Site Diameter Diameter Sorting Skewness Kurtosis Densitay
Mdg Mo o ad B¢ (g/cm?)
1 3.60 3.10 2.95 -0.17" 0.30 2.65
3 6.45 6.23 2.13 -0.11 (0.58) 2.64
4 7.20 5.98 2.53 —0.49 0.54 2.60
5 1.60 2.45 4.25 0.20 0.28 2.55
6 4.90 4.03 2.28 —0.38 0.78 2.58
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Fig.15. Vertial profiles of extinction coefficient(m™) on cross section from Toya Spa
to Toya Cho in Toya Lake ( Oct. 28—29 1980).
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