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Elucidation of radiocesium contamination mechanisms in fish revealed by cage
experiments conducted in the water bodies near the Fukushima Dai-ichi Nuclear
Power Plant

Wada, Toshihiro
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The aim of this study is to elucidate the radiocesium contamination
mechanisms of fish through multiple approaches such as caging experiments and rearing experiments.
Caging experiments of common carp and Japanese eels conducted in a contaminated pond near the

Fukushima Dai-ichi Nuclear Power Plant have showed that the Cs concentrations of fish can be
increased up to several dozens of Bg/kg through the caging experiments. Japanese dace rearing
experiments using Cs-containing pond water revealed that Cs concentrations in muscle tissues were
accumulated up to ten times higher than those of rearing water. In contrast, the field surveys in
the pond has revealed that Cs concentrations in fish were more than several thousands Bg/kg and
concentration factors were averaged around 2400, suggesting strongly that uptake of Cs from food,
not from water, would be the primarily Cs contamination route for freshwater fish under the natural
environment.



2011 3 6
134CS 137CS CS

Wada et al. 2013, 2016a, 2016b

Cs 100 /kg
Cs
Cs
Cs
Cs
3km 4.8km 1x 0.5% 0.5m
2 1 Cs
2 Bg/L 2
2017 2019
Cs Bg/kg
Cs Bg/kg Wada et al. 2019
Cs
Cs 1 Cs
Cs 56 10 Bg/kg
CR concentration ratio Cs
9.73 2 Cs
Cs 10
Cs 1
CR 2400 3
Cs Cs

Cs
Cs



Cs

—~
(=2]

CR (L/k

9
8
7
6
<5 4
54
3
2
1
0

N
al
J

N
o

=
3]

CR(t) =9.73 (1-e-0.01431)

Cs-137 (Ba/kg-wet)
o
o [3;] o
- il
g B
S -
l
z F

Cs-137

4000
3500
3000
2500
2000
1500
1000

500

10

Cs

20 30 40 50

Cs

60

CR

50

100 150 200

CR



13 9 1 0

Konoplev, A.V., Wakiyama, Y., Wada, T., Golosov, V.N., Nanba, K., Takase, T. 45
Radiocesium in ponds in the near zone of Fukushima Dai-ichi NPP 2018
Water Resources 589-597
DOl
10.1134/50097807818040139
Morishita, D., Wada, T., Noda, T., Tomiya, A., Enomoto, M., Sato, T., Suzuki, S., Kawata, G. 85
Spatial and seasonal variations of radiocesium concentrations in an algae-grazing annual fish, 2019
ayu Plecoglossus altivelis collected from Fukushima Prefecture in 2014
Fisheries Science 295-302
DOl
10.1007/s12562-018-1280-8
Wakiyama, Y., Konoplev, A., Wada, T., Takase, T., Byrnes, I., Carradine, M., Nanba, K. 178-179
Behavior of 137Cs in ponds in the vicinity of the Fukushima Dai-ichi nuclear power plant 2017
Journal of Environmental Radioactivity 367-376
DOl
10.1016/j . jenvrad.2017.07.017
tl tl I I I I 50
2018
50 8-13

DOl




, , , , , . 50
2018
50 14-20
DOI
, , , , , 50
2018
50 21-29
DOI
s s s s s s s s 50
2018
50 61-66
DOI
Wada Toshihiro Konoplev Alexei Wakiyama Yoshifumi Watanabe Kenji Furuta Yuma Morishita 204
Daigo Kawata Gyo Nanba Kenji
Strong contrast of cesium radioactivity between marine and freshwater fish in Fukushima 2019
Journal of Environmental Radioactivity 132 142
DOI
10.1016/j - jenvrad.2019.04.006




Reinoso-Maset Estela Brown Justin Pettersen Marit N. Steenhuisen Frits Tetteh Abednego 211
Wada Toshihiro Hinton Thomas G. Salbu Brit Lind Ole Christian
Linking heterogeneous distribution of radiocaesium in soils and pond sediments in the Fukushima 2020

Daiichi exclusion zone to mobility and potential bioavailability

Journal of Environmental Radioactivity

106080 106080

DOl
10.1016/j . jenvrad.2019.106080

Noda Takuji Wada Toshihiro Iwasaki Takashi Sato Tatsuma Narita Kaoru Matsumoto lkuo Hori 102

Tomoya Mitamura Hiromichi Arai Nobuaki

Post-release behaviors and movements of cultured and wild Japanese eels (Anguilla japonica) in 2019

a shallow brackish water lagoon in northeastern Japan

Environmental Biology of Fishes 1435 1456
DOl

10.1007/s10641-019-00917-z

Kume Manabu Terashima Yuki Wada Toshihiro Yamashita Yoh 35

Longitudinal distribution and microhabitat use of young Japanese eel Anguilla 2019

Jjaponica in a small river flowing through paddy areas

Journal of Applied Ichthyology 876 883
DOl

10.1111/jai.13911

Kume Manabu Terashima Yuki Kawai Fumika Kutzer Alisa Wada Toshihiro Yamashita Yoh 103

Size-dependent changes in habitat use of Japanese eel Anguilla japonica during the river life 2020

stage

Environmental Biology of Fishes 269 281

DOl
10.1007/s10641-020-00957-w




Shinano Takuro Wada Toshihiro 69
Long-term Environmental Dynamics of Radioceaesium and Future Prediction in Agriculture and 2020
Fisheries?From the Viewpoint of Agriculture and Fisheries?

RADIOISOTOPES 31 42

DOl
10.3769/radioisotopes.69.31

27 1 2

2018

30

2018

30

2018




137Cs

30

2018

31

2019

31

2019

Toshihiro Wada (Fukushima Univ.)

Effects of the nuclear power plant accident on marine and freshwater fishes in Fukushima

85

2017




29

2017
137Cs
29
2017
137Cs
29
2017
( )
)
29

2017




137Cs

30
2018
( )
)
Cs
30
2018
30
2018
137Cs
30

2018




30

2018

2019

2019

2019

2019




2019

137Cs

137Cs

2019

2019

Cs-137

2019




2019

Tajima Y, Nakata A, Ohdaira T, Yamada TK, Wada T

Evaluation on activities of radiocesium relased by the Fukushima Dai-ichi Nuclear Power Plant (FNPP1) accident dameged by
The Great East Japan Earthquake: preliminary study using stranded odontoceti

World Marine Mammal Conference Barcelona 2019

2019

2020

Cs-137

2020




https://researchmap.jp/hoshiareil/




