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MOZE'’s research on the effects of radiation on wild fauna and flora
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Biodiversity Policy Division, Nature Conservation Bureau, Ministry of the Environment, Japan
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Summary

The Ministry of the Environment has been collecting samples of wild fauna and flora from in and out of
the 20 km radius of the Fukushima Dai-ichi NPP since the autumn of 2011. Concentration and dose rates of
radiocesium in the collected samples were estimated in this study. Within our 5-year research, we have
observed several results such as the possibility of minor changes in reproduction rates. The possibility of the
influence of radiocesium to these results is not entirely excluded, yet further research is required to refine the

procedure for evaluating results.
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Radiocesium concentration of wildlife muscles in Fukushima
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! Division of Research, Centre for Environmental Creation, Fukushima Prefecture, 2 Nature

Conservation Division, Social Affairs and Environmental Department, Fukushima Prefecture
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summary
We aimed to secure safety and security to hunters and residents, we measured the concentration of radiocesium
in wildlife muscles. There seemed to be a tendency to decrease the concentration of radiocesium about the asiatic
black bear. But a tendency was not seen in the concentration of radiocesium in the wild boar. Radiocesium

concentration in muscle, It seemed to vary according to a variety of factors, such as habitat or feeding habits.
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Radioecological Researches in the Institute of

Environmental Radioactivity at Fukushima University
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Institute of Environmental Radioactivity at Fukushima University
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summary
In the division of Radioecology of the Institute of Environmental Radioactivity at Fukushima University,
influences of the contamination after the FDNPP accident on wild life are studied besides the transfer of
radiocesium in the various systems and environment, including the forest ecosystem, fish in the freshwater
environment, soil-plant system and wild mammals. Dosimetry of wild bores using collars equipped with GPS
and dosimeter has started in Namie. This study has a scope to see the emergence of various (ie, cytological,
genetical etc.) influences on the animal in relation to the dose it has exposed to. A study of morphological

change of pine trees in Fukushima has also started.
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Researches on effects of low-dose radiation and evacuation on wild organisms in Fukushima
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Masanori Tamaoki, Manabu Onuma, Akira Yoshioka, Keita Fukasawa

National Institute for Environmental Studies
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summary
We have been carried out many researches for environmental disaster after FDNPP accident. Those include
research for impacts on wild organisms and ecosystems in Fukushima. Here, we introduced following three topics
carried out in our institute. (1) Wild Japanese field mice (Apodemus speciosus) were captured in a
high-gamma-dose area in Fukushima and in low-gamma-dose areas (Aomori and Toyama). The histochemical
observations of testis and determination of malformation rate in sperm were carried out. (2) Development of
monitoring plants to evaluate the frequency of DNA repair from single strand break by gamma-irradiation. We
concluded that DNA damage is mainly occurred from external radiation, and DNA damage is immediately
repaired by plant system. (3) Monitoring project of mammals, insects, birds and frogs in Fukushima was started in
2014. In this project, population indices of these taxa have been recorded at about 50 monitoring sites. Results of

insects and mammals will be shown in this presentation.
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Investigation of Chromosomal Aberration in Wild Mice Captured at Region Contaminated by

Fukushima Dai-Ichi Nuclear Power Plant Accident
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Project for Environmental Dynamics and Radiation Effects, Fukushima Project Headquarters,

National Institute of Radiological Sciences, 4-9-1 Anagawa, Inage-ku, Chiba 263-8555, Japan

WHE RS VR IR ET RS L DEREAEY ~D R B2 ] O T 572D DEREEA
DOFREEY [ BRoTE XS (CFEk 23 1) | KO THUNREEREEYS PRk 24-27
) | ZiETA-T (—) BARBREEMIE Y v ¥ — 23T D A I SRR AR T D B S &
LTCEMLTEE, TORED—BRE L CTHE LR X 2RAL, BRI 4 e L7z
TR EHmET 5,

RO AY B L LT, KRERCTHREITIH U CGEENERMIZHENT L E2 5T
LR BEOR CRAMRIIC L 2B EDREBRDARLERA X I THLMNZI SN TV D AR R4
WEEIE L L CEIR LT, (RS Ol L7 x XX CYBR R TR 2 T 5720, B X3 (H
AKOBEAFETHLT DA AI, B ARXI) Ol % iz KXk 2 Hius & XIS 1 s oF 3 H
FRCWRL 24 - 1 A L0 RERFRYICSEE L C & 7,

LER YL R g (ER)E) ZfiH3 5 FISH(Fluorescence in situ hybridization) 7 @ —=>7"73
AR XI TR IN TV o722, C-band EEZFIH L TARLEERYEEAAKRETO—D>THDH 2
AP BIRDOBEE Z b A X XTI L (T IR XI D&Y ba A7 X C-band IEIZ LV BIREIZ
[FE C & 72N T2 OMFNTANEE) . &5 T O ZE MMt B IR 7 L C 2 BhRMARYREIR D S EE 23 N4 5
ZEEWLMNC LI, £, YPBKREFEMIT 21T o 7o B A R X I FEROINTHIE < BRESE, NEB
IS MERL NEIZHEET D 2SI VRIS BMEZFRE L, X< BRE L Pk i o
REB O LI (GBI L, 23/,

— . BEREFOHMFE TR THHBAES T CE D FISH 27 I X XX, B AR X
THAMREE T 5 FISH A7 v — 7 OBHFIZ—REAE L 0 BLY LA, FACS & X 2 YeafR D Bk, HEEY
BRET 7 L— h &5 PCR, FEFFERIIPEY OWINFEOBEL R TR E 72 ek 3 2R, 35,
FRD 3 AZREINZ YLD 0T D HAN 2 s Lz, AFEZFIH L, W0 Fio 3 T L 727
HAARI DR ERGAARIETHE AT LT & 2 A, B AR X I D 2 B FARYLOAHEE L EIX R
(AR T O 22 R BRI U CY AR R OB I L 7=,

71 FASCER

1. Estimation of absorbed radiation dose rates in wild rodents inhabiting a site severely contaminated by the
Fukushima Dai-ichi nuclear power plant accident
Kubota, Y., Takahashi, H., Watanabe, Y., Fuma, S., Kawaguchi, 1., Aoki, M., Kubota, M., Furuhata, Y.,
Shigemura, Y., Yamada, F., Ishikawa, T., Obara, S., Yoshida, S.
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J. Environ. Radioactiv, 142, 124 - 131, 2015-04, DOI:10.1016/j.jenvrad.2015.01.014

2. Chromosomal aberrations in wild mice captured in areas differentially contaminated by the Fukushima
Dai-Ichi nuclear power plant accident
Kubota, Y., Tsuji, H., Kawagoshi, T., Shiomi, N., Takahashi, H., Watanabe, Y., Fuma, S., Doi, K.,
Kawaguchi, L., Aoki, M., Kubota, M., Furuhata, Y., Shigemura, Y., Mizoguchi, M., Yamada, F.,
Tomozawa, M, Sakamoto, H. S., Yoshida S.
Environ. Sci. Technol., 49, 10074 - 10083, 2015-08, DOI:10.1021/acs.est.5b01554

summary

In order to study environmental effects of TEPCO Fukushima Dai-ichi NPP accident, unstable (dicentric)
and stable (translocation) chromosomal aberrations were examined in splenic lymphocytes of small Japanese
field mice (Apodemus argenteus) and large Japanese field mice (Apodemus speciosus), respectively. Both

chromosomal aberrations were shown to increase with ambient dose rate.

p. 14



T RRA LT TERA~OBSENE O ERE

Field study of the effects of radiation on Barn swallows, Japanese tit and Varied Tit

LA #4
Y. YAMAMOTO
ARMEHEN BABSOS
Wild Bird Society of Japan

1. Ui

YT, WAUENEEFE I J13EEH (LT, REE ) OFIC XL 5 B CSHALEY
DR 7 2012 42 L D ke L TIT > TW 5, A ENE, 2013 4E~2015 4EITH T T D24 % Hifik
BT 5 3 X OERSy AL O HERBEEE K O Z FE5 O BA DIFGLIRIL. B ~DEFEE IOV TR
T 5,

2. Fik
(1) Y A DER Sy Ak M EBSEEE

R DY N A RS OME ARG, T (b O A A BARSE (8~10 )i X2 B, ROT V¥
VAT (i L2 X 100-400mm HE75) 12 K 0 ATREZR R 0 #j L. BIZ{EIRh O A OEIE %5
~7z,

FHATHIIE, 2013 AR, RS FRi ) i\ i (8 I W EREEA + A T ) THRIT AR O —58 (BAF
A MBI ) | R DS FRRREE D it (R R A H T+ SALARET (DL, B i) ) | FE75 Ykl CROHER 5 Ak o
b DB - WEEERT (LI, C Hiusk) ) @ 3 Ml T, 2014 4, 2015 4RIZIXFFREE D75 Yttt & L T,
WA VRARZESE T (D) . FEyG etk & U, A IR (B) . S8 b Biglihi (F) &2 2 TRk D
A EIT -T2, BB LI, MEEFHOLE S BE FTo E2 DR Im OZERMREORE 2177
UV, D BT OW TR BERE THRICERIRL . B RO v U MRE L 7L~ =0 L8R
R L0 HE L7,

(2) 1 7 D EM DIFZRDL

AT E ERBEM LT 20 THA KRR, BRED B & O Hilk (R 5 WS RIET, 2015 48) . dife
JE o> Mtk (1@ J55 VAR 5 T, 2014-2015 4F) | FE7%5 G2 it CROCER )\ E7- 17, 2015 47) 12, B A3 (& L.
—IEE~10 AR RZEY B 2R 5 0 7O —EIRECC — IR B bR A RRak LT,
IR TIRIITEM 2RI L, B v U DMREA TV~ =0 LR GRS L0 JE LT,

() BE~DEM

LLEIZINZ T, A PTITIRE LY AN A OFKGIHRET) ROY~ U7 (BRI, Y =avhF
ONEFH7) ORFACIN SO THIMEE > 7 ARIEE 7L~ =0 AEERR IS L0 HIE Lz,
Fo, YNRZONWTIEA A=V 77— MZ LD | ANBIE < OF EIRAE T OB W E
DA 2 R ~T,
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3. WRERUELE
(1) Y A DER Sy Ak M EBSEEE

VXA DOMEDERSY AAkIE, 2013 FEOFHE TITHIRTEWE OBIE « JLH D & > 7 A Hulgk (N=81) & B
HIE (N=71) TiX & HIT 9. 9% DEIG T, #0 BRI oMo 723, ¢ Hull (N=67) TILR-S7 5
R0 12, 2014 FEOFHA TIE LA #U8, T 7. 3% (N=151) . B Hids T 0. 0% (N=37) . C #iths TI1% 2. 1% (N=48) |
D TI%0.0% (N=21), E TIZ 1. 7% (N=121) | F TIZ 15. 9% (N=44) TH > 7=, A HuskOH 5y b EI &
I3 B Hilk, C HUEICEE R TEVMEHM A OGN b DO, & EE—HFED 59 250kn BEiL7Z F TH &
WV EE TV FES L B 472, 2015 RO FHA Cr, A g T 10. 0% (N=90) , B HUIm T 3. 0% (N=33) ,
C HuUsk TlX 1. 2% (N=85), D TIiX3.8% (N=26), E TIiX8.3% (N=60), F TIZ8.3% (N=48) 72V, b
e U 72 M R L Z 38U T YL O RREE &0 P O EIE IR 2R 1338 D D g o 7z,

TR IO ZE AR EIT, 2013 4E20 5 2015 4R I2MT TR T 2 A S, BoikdttEte v o A
B 2013 4E & 2014 FED I TIEORBA LTz, 2D D 9 By EED Y N AR R BTz
4 BOREHEE > U ARERFHIE W E W O BRI SR o Tz,

PLEEX D BETOEMBESCEOBIRMEE O U MRE L W o AR ER O AT, 5 a{kD
ML ZBLESIT 5 Z S LW B 2 b, SR%ITAEBFHN R FIESELZ I ANt 2 T L C
DTV MERDH 5 &b,

(2) 1 T DB DIFZRDL

71 FHDOBM OB EIT, 2014 FOLE BT CITEL T 172, 650Bq/kg (N=24) . 2015 4F0 & [l T
121, 607Bq/kg (N=14) . & &TH T 127, 741Bq/kg N=29) . \E+H T 1, 393Bq/kg (N=11) TH -7, —
REIRERIZ DUNT, 2015 D5 R B 175 Ye ik & FR)5 Ye ik CRRE 2 213 i oo 7=, — Rk
B}, BN BHEIC OV T, AT TOMARENE S HoR iR TE R o7,

() E~DEH

BRI O Y~ 17 ORFALINA 1%, 275. 4Bq/kg (Cs-134:58. 4Ba/kg, Cs—137:217. 0Ba/kg) Dk
SR T AR S, NEFTOTY 277 T ORMEIF(N=3) T, Wi bR
TThHoT,

FAFRRG T DY R ABERD BIFHK) 425Ba/kg OBEEE > U AR S, A A=Y 77 L—h
(Z X DEMg TR, WIFEGICHR PR L DTG e R S e, SEAR TR 2015 ERICHEKR LT
K11 Ao, SMBEIE< &, BRZQR O ZE U THIRMEYE &0 L OIRNA~DELY 1A B H3 ki
P & TV 2 &R S L7,

Summary
We investigated the effects of radiation on barn swallows, Japanese tit and varied tit. About 10 % of
frequency of partial albinism of swallows was detected in contaminated Fukushima areas in 2013, 2014 and
2015. On the other hand, 15.9% in 2014 and 8.3% in 2015 of partial albinism were detected in Joetsu City,
which is non-contaminated area, respectively. Reason for the high frequency of partial albinism in Joetsu
City is uncertain.
The contaminated level of radiocesium(Cs-134+Cs-137) in nest material of tit species were still high in
Tomioka town and Fukushima city. There were no difference of clutch size of tit species between

contaminated area and non-contaminated area in 2015.
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Explaining the reasons for the slower decrease in radioactive cesium concentrations in some
fish species after the Fukushima Daiichi Nuclear Power Plant disaster

WAL, FIIAE
BB R
A. MATSUMOTO, H. ARAKAWA
Tokyo University of Marine Science and Technology

BHx

% 5% (FDNPP) SE(DKR, ZEDMEIEWE N EICH S, it &z 137Cs

(LT, Cs) &%, 3.5 PBq L HEE & 472 (Tsumune ef al., 2012), F7=. % 5 LIz B EMEIL,
O LA X0 bEWHIR Tl SN Z ERmE SN TWD, FER, SiREOKREWE %5 A
TEARBRIFIR T & & © 1T FDNPP FEBICBE S 4L, S IS BMBIIC R E L7k, R7ITHtE L 7=
LEZ 5 TW5 (Yoshida and Kanda, 2012; Kawamura et al., 2011; Honda et al., 2012), Z 9 L7=/K
PO & IEBUT KV IR K B EHERERL 70 LU < OB M DN U RE TG Y S 4Tz, 2011
4 FITEIREITH Y S VICEAY B BRIRS e, &SROSR AIZHEE B # B VA
Fhlz, TDO%, 2 < O THIE Cs IR ITRERFINTRT U722y, IR T2 TRV FTE

(m A5 bRbNT, AFETIE, 29 Loz G A O EYE Cs IRIEED 4 48
(2T DRI 2 S UL O Cs R EE DR T 08B W AR AL S D BIR O R E 2 i 72 T,

FiE

FT. (1) FEZ & ITHSE Cs IREE D534 & Z ORFRFELIZ OV T, I HIZQ) EMoBENC L %
T Cs DYERCZ L (3) WL D OFMFEIZIIT D UM Cs IR DK T 3B W ELR 2 Mt L7,

() f@ERWbEM (W Lits) EHMETIZ 3 2FTORBMS 23R E LT, WEEEY. KB
K OMERRRL 712, 2012455 H 225 2014 4 5 FISHh T TERELL 72, S L 72403 L OB o ik
S Cs IBEEIX, F~=0 L PERBRHGRICEVEHI L2, BONTZREOENGREZ L ICARE
TR 2 HEE LTz,

Q) NAFT VAR —IZXATEHEREICIT,. > v AN (Sebastes cheni) & =2 E > J1 A
(Okamejei kenojei)® 2 FiZ xt5fd & U TR L7z, SABHIFINIC L 0 @8E I E o — &2 AIENICH
AL, RFFR721TE & 1 FRIFeE LT,

3) A FHIERIOHEE D T-DIZENKE T r A VL% 1 FMEE L, RIS Cs
DAY MNEEFHI LTz, 5O B A PR R 2 #EE Lz,

FERLEBE

(1) Wgise - Mg, MAFHEEh ) 36 K OB O FU M Cs OERB RN 23 HEE S viz, ViERe - 1
ECIE, 39-130 HCTH Y, REFRDNEHE ChH - 70, [FERIC, BEHEEY & AE T
Cs IR LTz, < ofafIc BT 2 ERREN P EEHIL, 36-281 H L HEE SN,
LU G, JRAEFIITEEENRN 7 AL (367 H) RKaEU AN (560 H) EFEOMHFE
TIL, IR ERER R AN 25 L B a7z,
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(2) WO EHICERE Lo GHHEN OB OBENC X 23E8ux, BER AL AT LA M) —IZ &
DA ST, FEHEBIZEB W T, a2 WTBE R — OARER (R 200 m) (ZEFRA LTV,
(3) v u AL EE TR I AR BIT D I Cs IBE DR TORB S OEN 2 E T 572012,
v ANV OAEFERPEEI 2 E EZBRIC K DAL Lz, v a AL O EE Cs DAY A
PHNE, £ 270 H TH D MOWEMATHRE SN TWAE LY RV 2R 72 (Matsumoto et
al., 2015),

&

FDNPP F#ct%, %< OMEEE IS Y E T STz, %< O CITREICEE KT
L7z, LU0t BERTRAEBENUFEDL RO, ZORKE LT, ZNHAREOMREHOES
WERT 2 L& 22, BEDRCBOTHERSNEBEEYMOBKNIET =41 v 71X, 41 bk
TLHUEDRD D,
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Honda, M. C., Aono, T., Aoyama, M., Hamajima, Y., Kawakami, H., Kitamura, M., Masumoto, Y.,
Miyazawa, Y., Takigawa, M., Saino, T. (2012) Dispersion of artificial caesium-134 and -137 in the
western North Pacific one month after the Fukushima accident. Geochem. J., 46(1) : el—9.

Kawamura, H., Kobayashi, T., Furuno, A., In, T., Ishikawa, Y., Nakayama, T., Shima, S., Awaji, T. (2011)
Preliminary numerical experiments on oceanic dispersion of *'I and *’Cs discharged into the ocean
because of the Fukushima Daiichi Nuclear Power Plant disaster. J. Nucl. Sci. Technol., 48(11) : 1349—
1356.

Matsumoto, A., Shigeoka, Y., Arakawa, H., Hirakawa, N., Morioka, Y., Mizuno, T. (2015) Biological
half-life of radioactive cesium in Japanese rockfish Sebastes cheni contaminated by the Fukushima
Daiichi nuclear power plant accident. J. Environ. Radioact., 150 : 68-74.

Tsumune, D., Tsubono, T., Aoyama, M., Hirose, K. (2012) Distribution of oceanic 7Cs from the Fukushima
Dai-ichi Nuclear Power Plant simulated numerically by a regional ocean model. J. Environ. Radioact.,
111 : 100-108.

Yoshida, N., Kanda, J. (2012) Tracking the Fukushima radionuclides. Science, 336(6085) : 1115-1116.

summary
In this study, we report changes in radioactive cesium concentrations of marine organisms over the 4 year
since the accident and attempt to identity the reason for the slower decrease in radioactive concentrations
observed in some fish species. We examined (1) the distribution and changes in radioactive Cs
concentrations in individual marine organisms, (2) the dispersion of radioactive Cs attributable to fish
movement, and (3) the reason for the slower decrease in the radioactive concentrations in several fish species
(e.g. Japanese rockfish and others). Results show that the biological half-life of radioactive Cs of the

Japanese rockfish was ca. 270 days longer than in other marine fish.
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Morphological changes in Japanese red pine. Results of observations performed in 2014-2015
T BRI BTRBENEL~2014 2D 2015 FEOBBRER LY ~

V. IOSHCHENKO', K. NANBA', N. SATO', K. KEITOKU', Y. WATANABE?
! Institute of Environmental Radioactivity, Fukushima University

? National Institute of Radiological Sciences

1. Background

In our previous report (Ioshchenko et al., 2015) we suggested the plant species in Fukushima zone, which potentially
could be impacted by radiation at the morphological level. Based on the results of the Chernobyl studies (Kozubov and
Taskaev, 2002), coniferous demonstrate the highest radiosensitivity among the tree species, especially in the juvenile
age (loschenko et al., 2011). Moreover, morphological changes (cancelling of the apical dominance) in the main tree
species in Chernobyl zone, namely in Scots pine (Pinus Sylvesris), occur at the levels of the chronic radiation dose rate
which also can be found in Fukushima zone. Our observations in Fukushima zone in 2014 showed high frequency of
the same changes in the young trees of Japanese red pine (Pinus Densiflora). Later, similar changes were found in
native Japanese fir trees (4bies firma) growing near the Fukushima Daiichi NPP (Watanabe et al, 2015).
In 2015 we continued observations in Fukushima zone. Our tasks for 2015 included
- field study in the populations of young trees of Japanese red pine growing under different exposures for

identification of the typical morphological changes, determination of their frequencies and age patterns;
- development of the approach for assessment the doses to the trees;

- search for other potentially radiosensitive tree species in Fukushima zone.

2. Methods
Our study has been carried out at the populations of the young trees (up to 6 years old) of Japanese red pine growing at

7 locations in Fukushima prefecture (Table 1).

Table 1. Observations summary

Date Location D, uGyh™ | Trees | Trees with changes | Frequency of changes
2014/07/25 Yamakiya 1.1+0.1 45 5 0.11
2014/12/25 Murohara 8.0+0.5 45 12 0.27
2015/05/27 Akibadai 6.5+£0.5 83 44 0.53
2015/10/30 Tsushima 1 6.8+0.2 50 21 0.42
2015/12/04 Tsushima 2 5.240.2 45 14 0.31
2015/12/04 Okuma 10.0+0.5 64 27 0.42
2016/01/12 | Fukushima University Campus | 0.33£0.05 92 13 0.14

At each observation place, we selected at the regular basis up to 100 compact located trees and analyzed each tree for
the presence and type of the morphological abnormalities. Total numbers of the analyzed trees and the trees with
morphological changes were recorded. At each location, average air dose rates, D, and their STD were derived from
the results of the individual measurements in several (up to 10) points at the heights of the trees’ tops. In 2015 we added
recording of age of each tree and age of the tree at the moment when the change occurred for the first time. However,
two populations among those surveyed in 2014 had been destroyed later during the decontamination actions performed

at these locations (Yamakiya and Murohara), and the age patterns of formation of morphological abnormalities in these
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populations are not available.

For recalculation of the measured air dose rate values to any moment of time in the past, we used the data on the
radionuclide composition of Fukushima release (Steinhauser et al., 2014) and the air kerma values presented in Gusev
and Beliaev (1991). Effects on the dose rate of the radiocesium redistribution within the studied areas with the lateral

wash-off and due to its vertical migration in the soil profile were neglected.

3. Results
In each studied population of Japanese red pine except those in Yamakiya and at the FU Campus we found the high
frequency of cancelling of the apical dominance (Table 1, Fig. 1a), while other abnormalities were rare. Ages of the
trees in the populations were different, which means that at each location they were exposed to the different doses in the
past. In order to address this difference, we calculated the average air dose rate for each tree in the year of its
germination (or in 2011 if the tree was germinated before and for the trees in Yamakiya; the population in Murohara
was excluded from the further consideration). Calculated dose rate values represent the highest dose rates (year average)
each tree was exposed to. Contribution of internal radiation into the total dose rate can be neglected because of the low
radiocesium uptake into biomass, especially in the first years after the accident when most of the trees were germinated.
The trees from all populations were divided into groups according to these highest dose rates, and for each group the
value of frequency of morphological changes was calculated as the ratio of the number of trees with the changes to the
total number of the trees in the group. Obtained results (Fig. 1b) demonstrate a significant increase of the morphological
changes frequency with increase of the dose rate, which can be interpreted as a confirmation of the radiation effect to

the studied species.
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Fig. 1. Cancelling of apical dominance in Japanese red pine in Fukushima zone: example of the effect (a) and

dependence of its frequency on the dose rate (b). Red point represent the population in Yamakiya.
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ARBRFED BEE, RSN CTAE T 5 BRI BRI K D TR H A RAE L TVD Y D D a R L.
TR RH DR AEOREKRE 2 ERILT 5 2L Th 5,

+ 2014 5 2015 FIT TR RN OB O MSIZAT L T\Wb 7 7~ (Pinus densiflora) @
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HE-EBRICKIT 2EERT 5% AW BCsBITHRE D H
AUTEEHE LT
Application of diet contribution for estimating 137Cs transfer factor in food web:

An example of white spotted char

HEEEL =FAL -y 7 LEE Ee
LR RILKRE, 2HRKRE
Takashi Gomi', MD Enamul Haquel, Masaru Sakai’
'"Tokyo University of Agriculture and Technology, *Chuo University

X LIz

AR TIIMENEER & L TR & RKIRDARBRNEREICEHD > TR . 1o fasings ) #—I
P7Cs 233 L (Teramage etal., 2014) | IRFERERDOREBAEL LTV 4 —%4 LT VCs BMAERERN
O FAHHEFICBITL T 2R TRENS, VCs OEMH~OBITIX, BITHREK AHVLRT
% (IAEA, 2009), —fEEICBATIREE, Tk & PCs I ICKT 5, EWHORRIE D O
Ehd, LL, 20X RBITREEL. BEicks "es BITZEUICE L TWARWESLH 5,
ZOMBESICKR LT, BRYMEOMAE-WABGRE BB LB TRE bR (Zhaoetal,, 2001) N TND
HLOD, HAREICH L T HEEOHEREDORENLHAT 7L, EEORFHERECHERIZL Y
B D VCs JBEE/R P A ZE TERWVIES H 5 (Clements and Newman, 2002) , ABFZEi3. EE DK
TFEFRIR D% 5K 2 HE L, VCs IEE L /RN L, IAR-HRHICE T2 Ves OBITEZ i CX 25
TR AT A RFT LTz, 2 2 Cik. BARDOIIHIRFEICIA 2904 U, AR FAlRHE TH Y |
OPKEREZRE L CHLERERA UT (Sabvelinus leucomaenis) Z x5 L L=, 4 U FiE, ZFHilZ XL
) = EIRORAFIE N AR E e ST L L, fHEIR & 7o D ECheA £ D PTCs JREITK & 7
WD Z ENHEIN TS (Sakai et al., 2016),

P & i

ABFFEIE, @ 5 R AR T RN HI XA E S 5 P R KSR B RPN (170ha) & %f5e L L
Too RIVITEEITI A X0 / T2 FRE L7 N LRICE DIV, HER W E THEBARNFET 5, Fa
7D 2012 4 6 H 0 PCs 1haE BT 300~600kBg/m® T %, MK EIT 1248mm, - FHKIRIT 10.9°C
Th D, 2012~2013 FFI2A U F i L, MEUEAROKRE & 2EOFHIE., —SBITBE D EHIE
BhE LTHFDIF o 72, AT Ge 588 Has CHENMEWE IR 2 HIE LT, BN ~O% TR Rz
Wi, BREIChef XU ooy Y) ZREL, AMEBRE LT, i T8I OEARBORIUL, K
U7 hxy hexv 7 xy MEEHAWTER L, BIH 7 id, BL~LETHIBEZRIRY [FE L.
SYEREZ LIS Ve BEAWE Lz, BV 7L, Rk#E (6P LEEHE BPN) ORERMKLSTE
1To7, RO GHEOHETEITIRATET /L (SIAR, version-4) % 7= (Inger et al., 2006),

RREEER

A U F D ¥Cs PEEEIE 1211~6148Bg/kg-dry T 7=, 1RIEDEE HHERLRTENEIED ¥Cs JLEE 1T,
ZNZFH 58571711 Balkg & 6438+1509 Bg/kg Td> -7~ (Sakai et al., 2015), ‘EHBREE L 1 UF 0 ¥Cs
TR & W= RATAR IS, JERE -4 U 1% 0.3420.18, JRIBNTEIE-1 U 1% 0.3120.17 & 720 RO
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MR S A7,
LERNARDHTEEOFERN G A U OEERIX, 7= 7" (Gomphidae spp.) CE W7 m Y
(Ephemera japonica) 7% 3~11% D % 53 Y U 5 = (Geothelphusa dehaani) <°71~ KU <
(Rhaphidophoridae spp.) D% 5-278 4~12% & 72> Tz, s BREEIE. R K 0 KB T 4 45
BEEVMEA S b (Sakaietal, 2016), Z O GRICH LT, & VCs IBEZHE L, BITHRK
FRHELUAER, 1.1~37 R0 BHEERAA LT,

£, REOKE AR CBTRENHE 20 (1-1), R r—
R R (RO BB R I LT & B B I, 8 9 | o Auum ;
BlEMD . KRR L BATR OB, B 8 64| S e
MeTR AR BT DR ARIRIC BT 5 VCs oBAT £,
& (Sakai et al., 2016; JE#& D, 2015 72 &) Z#37Hlid % LT > 9 |
FEDRFETH D EEZ DN, AFERENS, & e\t
ERICHIT 5 BWBE ZE L= 7 MEOME, BLO . : o 0o
HRERDIERE L 22 VKD VCs JRIE DORGBRHYIC
2N H: (Sakai et al., 2014) | &5&%«@”%ﬂ%ﬁ #2k(mm)
BV EFTHETE 5 FIEBE AL ED TV D, -1 A 7F0OKEEBITRE
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summary
This study applied transfer factor based on food sources to white-spotted char (Salvelinus leucomaenis) and
trophic structure of stream-riparian ecosystem in headwater streams draining Japanese cedar forest. Contemporary
transfer factor by media to biota or single prey and biota had wide ranges with both indication of dilution and
accumulation. Hence, developed ecosystem transfer factor based on diet contributions related to trophic structure
can be much suitable compared to the other methods. Moreover, this approach for transfer factor can help for

developing ecosystem based model of 137Cs transfer in landscape with stream and forest.
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Radio-cesium contamination of soil organisms

-Comparison of samples collected in 2011 and 2015
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EEESIC XD HEAYOIEYE, 2 2 X(Hasegawa, Ito et al. 2013, Hasegawa, Kaneko et al. 2015).
¥ / 2(Nakai, Okada et al. 201DIZ OV TT TITHE SN TWDH A, [A UMW CEIRFIH O #7225 E %
[FIRF I EEE L 72 B30 720 s . BT OFHAE CITERE R O /LM DB O W 2 18 L T 130 B I5 0 E
ERITSETCWD Z EBERIE TV A (Murakami, Ohte et al. 2014),

Hx 13 2011 FIC HA TR PR OB %2 T LT HHRE DT — LT AF N THREIRIZAFHR TS
ABRT 2 3HOAEWRE, K I XM, BB ChOLIAXT ¥y T L THABEO A 7 A%
PREE L7z, 2015 4RI [R] A CRIBROFAA 21TV, 4 FEROTHYRIRILO 2L 2 Hii L7z,
ik

TR, ERAS. IRICETORE 11 #R o 2 F ATAT, 2011 4F 10 A 13-16 I, %, HEBSI UL
AR EFRI LIz, 512, 20154 10 A 20-23 HIZ 2011 FFOFREHD 5 & 5 S CTREROY 7Y 7
ZATo T, AHAEMT20 x 20m O 1y FERIT, FEKADI I AL L, EREICH DR, £
oo Tay FNTAFZE L =R e AT T AV ERE LT,

RERLEBE

A XMITISNT 2 B HERE & TIRIE OTHYLIRILIZ, 2011 FIITEIERE O F DS~ U ADREE R S o T2

73, 2015 FEITITHEE OB E < o Tie, ZAUTTHYORRE DD 72 WK EEDSBHE ) BN SN 5 — 75,
WEETE O R > T HEERICBE T 50 & & b ITHEMENBE LTod B DD,
AT 2015 FRRAEORHN I I X HRET DITTFHANTE S | FREMEED Do Tol= 2[R0
Yo7 T THE AR R AR O DAY, HEOIGYFRZIZR LT 2015 40 I I XD REME <
o T, AFTZZ/E 2011 FRIZE DO TEWRE 2R L7228, 2015 4FI21E0 72 VK< o T,
—Ji. =B AT T LAVIE, WTRORAEH TS 2015 EOTRREN N> T,

STHDOEMIIAXOHEIELZEEL LTHHALTWS, AXZHZ7iE, RIS TREENBETHDOT, HiF
DFEFELHERZFHALTWD &R D, —J7, AEGH L2 I HIFTERBEEI I AT, BELME LT
L0, FEHELFEFICERTS, =R AT T LAV AXORELGFALTERLN, BFLEENYO
WL, ORBRESMBPEITL, KDEEEATRERELZRERD, oD Lnb, HER OGO
TaRR L TAF T H 7 OGGITERITIRT L7223 B A 7 F 5303 2011 IR < (G S NV EERE O T
BB LR ELBRDT2D, RENIMLIZEEZ NS, —FH, IIXHIEEDOH RIS, BU D
LDFRFE ORI & & HIZ HIRICRSWE SND 2 & T, BN~OBITHMET L2 AR H 5,
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summary
Radio-cesium contamination of saprotrophic fungi (Strobilurus ohshimae), terrestrial isopoda (Ligidium japnicum) and
epigeic earthworms in Japanese cedar forests were compared in 2011 and 2015 in Fukushima. A large reduction was
observed in fungi, and a small reduction was observed in earthworms, while isopoda contamination was increased.

These changes reflected radio-cesium movement in the forest floor and surface soil.
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Dose assessment framework for non-human biota radiation protection
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Lo b R D XBROFE LK, HEHROFIAIER & & IR AMEIZ G 2 5 B OV T
DATHOIVT, HRERR PR IN TX 2, — Tt MUSADOEMZONTIE, & MDP#EELT
WIUE, B RUSADAEDIZONTHP#ESNTWD EDB XN D, BRERE~OEROEE 221}
T, VidihR %L T 2 H~>7 b LTETW5, EEBERY#ZESICRP)IXE RS OLEY)
DRI DEESZSIH L 120 Y 7 7 L v ZEEY R OV Of & E FiE 222 L7-(ICRP
2010),

MEFE T, B N ERBRINBEIE S RONEHIE BTN TN EHET Z2LERHY . ZORO
B IR E(Gy: 7 L A)Th D, & hOEAEIIARIIRE BB Ul Z & ORI EOHEE 2170,
28 ORIV DIRZNEIIE U AR TR LA MR E(SY © & —UL N % IS RRBG#E O 72 8
DL LTHWD A, B RUSADOEMIZOWTIE, EVOTBIRNZIGIZ D= 5720, T TOAEYIC
DNl E BB L CREZHTT 52 LIIRETH 5, o T, b RUSOAEMIZOWTIE, FIRIX
A PR D & 5 ICHAMI L 4, RN OIREHI B BT, BEAHEME RN — 01 % LT 5 &R
EINTND, ZOXI)REMKICEY . ZREEZHERAEMITONT, TR ERESUAT A IR
PN D TR BETE FE 7> B A OWRIL AR B~ S ATRE & 72 > TH W (ICRP Ti 12 O AEMIZ SV TR,
RE, AR 2 HE U CRERE AL T 5 (ICRP 2010), EMIRN O IEHREREE ISV T,
TR TERWGEEIHEET DM ER D D, HEE T IEITBRBEELR T O S RER B & EMRNEE O TH
% RMEER SR IV B TR0, Hiflie Wi 2 0E L CEIICHEE T 2 FES VWS, ICRP Tl
12 FEOEMIZONT, IR Oy &AL TB Y, 2 b Z2Iuic U CTRENHEE 21T 5 Fekl A 2 41
fit L 72(ICRP 2012),

AiEHE Tl ICRP TIRE SN TV AMEFMETIEEREN L, SZISRFOBMIZ OV THET 5,
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1. ICRP. Environmental Protection: the Concept and Use of Reference Animals and Plants,
volume 38 of Annals of the ICRP. ICRP Publication 108, 2010.

2. ICRP. Environmental Protection: Transfer Parameters for Reference Animals and Plants,
volume 39 of Annals of the ICRP. ICRP Publication 114, 2012.

summary
In this decade, International Commission on Radiological Protection (ICRP) has been developed a
protection framework for non-human biota, and dose estimation method for non-human biota also
developed in the framework. In this talk, I will review the current ICRP the protection framework

and the dose estimation method for non-human biota, and also talk about recent ICRP activities.
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