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Abstract : To study the sedimentation rate of lake sediments, a system for the radioactiv-
ity measurements of Pb-210 and Cs-137 in a small sample was established, and the
sedimentation rates at the lake Suwa in Nagano Prefecture were determined, using three
core samples.

In this study a well-type Ge semi-conductor detector in lead shield (15cm) was used,
and its detection limits were proved to be 0.03 Bq/g for Pb-210 and K-40, 0.004 Bq/g for
Pb-214, and 0.002 Bq/g for Cs-137. Divided core samples larger than 0.6g were measured
in this equipment for 2-3 days.

The sedimentation rates of 1.3 - 1.4 cm/y were obtained for two cores in the lake
Suwa, which are larger than the reported values for other lakes in Japan. The other core
near the outlet of the lake had the sedimentation rate of 0.7cm/y, which is nearly half of
the other two cores. Suspended matters in lake water near the outlet might partly run
away into the river with a portion of them depositing on the bottom of the lake.

A divided core sample with low water content, which may suggest a flood sediment,
showed low Pb-210ex radioactivity. A correction was made to improve the coefficient of
correlation between the logarithm of Pb-210ex and mass depth by assuming a simple
dilution of Pb-210ex radioactivity with free sediment.
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Fig.1 Sampling lacations at the lake Suwa
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Fig.3 Annual deposition of Cs-137 fallout in Osaka, Tokyo, Sendai and Akita
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Background of well-type Ge detector by Pb (15cm/10cm) shieldings
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Fig.5 Variation of background level by the thickness of lead shieldings (10cm and 15¢m)
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Table1 Detection efficiencies and detection limits of the
well-type Ge semiconductor detector (GWL
-140230-S) used in this study ; measurement time
2.5x10° sec. and background measurement time
5x10° sec.

nuclide series energy efficiency detection limit

keV Ba/g
Cs-137 x  (Cs)  661.6 - 0.002
K-40 x (K  1460.8 0.09 0.031
Pb-212 Th 238.6 0.44 0.004
Ac-228 Th 338.7 0.25 0.013
TI1-208 Th 583.1 0.08 0.012
Bi-212 Th 727.3 0.14 0.022
TI-208 Th 860.4 0.11 0.039
Ac-228 Th 911.2 0.10 0.009
Ac-228 Th 968.8 0.10 0.012
Pb-210 % U 46.5 0.46 0.032
Th-234 U 63.3 0.60 0.035
Ra-226 U 186.2 0.98 0.016
Pb-214 U 295.2 0.36 0.006
Pb-214 % v 352.0 0.31 0.004
Bi-214 U 609.3 0.09 0.007
Bi-214 U 1120.3 0.05 0.030
Bi-214 U 1764.5 0.08 0.012

% nuclide used in this study
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¥ 2 X HEMEEDOPDb-210 ¥ & UCs-137 ¥ & 2 PHMEREHE

Table2 Average sedimentation rates at the lake Suwa determined by
Pb-210 and Cs-137.
method Pb-210 method (cm/y) Cs-137 method (cm/y)
location (a)max. peak (D)higher peaks
S—15 1.30 (0.45 g/cn?/y) 1.07-1.25 0.89-1.43
S-18 0.67 (0.20 g/cn?/y) 0.54-0.71 0.54-0.89
$—22 1.39 (0.47 g/cn’/y) 1.07-1.25 -

(a): assign a maximum peak as 1963 year
(b): assign some higher peaks as 1963 year

£ 3 %k FEHMKBITAEFER-210 D7 T v 7 2B L CEREIR-210, ¥ T A-137 O

A YRy R —
Table3 Fluxes of excess Pb-210, and inventories of excess Pb-210 and Cs-137 at
the lake Suwa
location (Pb-210ex) f lux* (Pb-210ex) inventory™ Cs-137inventory
S—15 0.071 Ba/cn?/y 1.71 + 0.08 Ba/cm’ 0.266 + 0.006 Ba/cn?
S—-18 0.032 Ba/cn/y 1.04 £ 0.07 Ba/cn? 0.229 + 0.005 Ba/cm?
s—-22 0.060 Ba/cm?/y 1.69 % 0.07 Ba/cw? 0.216 + 0.005 Ba/cm’

% 1 supposing constant sedimentation rate and flux

%k I sum of activities in the core studied. The another calculation including the assumed
deeper core parts gives 2.2, 1.1, and 2.0 Ba/cm’ ,respectively.

1.42 cm/y (S-15), 1.08cm/y (5-18), 1.42 cm/y (S-22)
EWIHEREHREL T3, Nishimura(1978) 8 &L UFE
134> (1992) DFER IIADIFERER & HERN R W—8 2R
3, Megumi (1978) D{E X227 D /& v, Megumi (1987)
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1992), AL TREBIZHBEZL Twiw, — 5T, &
W2 CHE & 2272 o 7z & 5 W SERHREG AT & - THERE
HERERSZ Z L b#E2 5N, Megumi(1978) & DAEE
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