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MOKE'’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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Relationship between 137Cs concentration in muscle and stomach contents in wild boar
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Yui Nemoto, Hitoshi Oomachi, Rie Saitoh, Toshio Mizoguchi
Fukushima Prefectural Centre for Environmental Creation

1. ZU®IZ

HWIENEEE R IREFOFRIZE Y | RBRTIHBIETHA /¥ OGN O
BAOIEARER (Cs + P'Cs 1 100Bq/ke) Z #8225 HHEL > 7 AREMRH S TS (BEE 2016),

BB KT 2 F = v ) 7 A VIRF IR BT DB 2 A~ T8 Tl 8RB O U ML FRR
FE DS @ OHIBE O RS0, BUR M RRIR 3 & OB A2 R 3 2 FHi-CEIRIZ BT, RN O BUR % FE
BENREGLS 2D ERREINTEY | BOTEEREIT FICREST ) O BY %8 L CHAEMKRN~BIT
95 2 LB % 55 (Hohmann & Huckschlag 2005, Fielitz ef al. 2009), L2xL7e23 6, ZivE THAIZ
BWTHRENIEEF R/ EFTES OB L U CHAEBMIKN O EERRE, B, BL O]
BREL & ORI Z 7RI 2,

& ZCARMZETIL, BABMIAN O BSEEIRE & BB L OREOBREZH G0N T 57201
A )T EHGE L, LTOMBERGE L7, 38 1) SRS & HNEY O VCs #EE OIS IE ORISR
W Dh, ik 2) o H3h L HRNEWT O BCs JBEEORICIEORZRNH L), E3) 5N
WD BCs JREE L HNEMORER O BICBURD S 5 D,

4
|

2. ik

2013 - 2014 FEEICFF S AERBIC L > T I - A
J vy (n=172) BXBIC, Fl~ =7 AEE KR S A
MLTHRNE SN T O YCs B2 E L=, FD%,
A& HEANED RO PTCs JEORBURIEE B HMI T 5720
<, A PTCs IR A B, HNEW T Pcs R
PR L LTI TV 2 AT Lz, AAFZEICB W T
BICs 8 B 2 AT AE I B BRICIE logl 0 28 L Al L 7=,

» .
y= 098x+025 P<0.01,
L RME =0.67

0
|

R o 137Cs 2 (logl0 Bg/kg. FM)

WA, SO 5 L HNES T o Vs 1R ORISR T T T T T
W BT BI=bIC, HNEYT VCs WA B EL, o 4 2 3 4
ST O LR s A B L g E sy e G R logl0 Balke. FAD
fRAT L7, ESATO HEh 1Cs P, MetkE =2 Y 1. WA & Py o 19Cs RIE OB

TICE DM T A EENEDORHREZMEH L

(JAEA 2012),

S, BRAEWP o PICs B LR OBRIEZ A SIS T B0, ESATICBIT 5 HEh o
BICs IR DB A ZE LT Tag (HNEWH VCs JE[Bg/kg FM] / T3 PCs R E[Bg/m?]) & HANE
Wb DB DENE OFEES % . Spearman DO FHES /3 HTIZ L 0 fifHT L 7=,



3. FER LB

WEET VLY, BRNEHF O VCs BEIIFHAT O
Bics BEICHBRIEOREL 2 Tz (K1), £z,
tHih o Pes BEEITHERNEW T O PCs BEICAE R IE
DEE 52 Tnie (K 2), ZhHOfRERED . B8 1
L2120, A E BARDO PTCs IRER., BLOH
WY & T PTCs JBERICIZTEDBRN H 5 Z & 239
HINT o T,

HNEM D Tag 13, T OIS N O ENEY
FICRBIT2EIE EAERIEOHBENRD bz (r=0.158,
P=0.04), L2>L7ans, ToMICHEINT-8mo1E s
AETHRLIIRETHY  BARYPIZB T 281G b Ik
WDl hotz (F0.7%), K3 %R TH, SRLER
O ATREMER E < VBRE 3 IOV TIFAHDO I B2 5
HENMELEEZ DD,

BEER

Fielitz, U. et al. (2009) Seasonality of "*’Cs in roe deer from
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In this study, we analyzed relationship among *’Cs concentration in muscle of wild boar, stomach contents, and

radioactive contamination at the place captured wild boar. The " Cs in muscle was positively affected by that in
p P y y

stomach contents, and the 37Cs in stomach contents was positively affected by that in soil. From the correlation
p y Yy

analysis between Tag ("*’Cs in stomach contents / "*’Cs in soil) and proportion of each food category in stomach

contents, Tag positively correlated with proportion of others in stomach contents. However, the correlation was

probably pseudo-correlation because most of the proportions were 0 and the mean was low (0.7%).
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Hinton et al. (2015) Quantifying the spatial and temporal variation in dose from external exposure to radiation: a
new tool for use on free-ranging wildlife. J. Environ. Radioact. 145: 58-65.
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overview of monitoring results. J. Environ. Radioact. 151: 144-155.

Webster et al. (2016) Where the wild things are: influence of radiation on the distribution of four mammalian
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Yoschenko et al. (2016) Morphological abnormalities in Japanese red pine (Pinus densiflora) at the territories
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Researches on effects of low-dose radiation and evacuation on wild organisms in Fukushima
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Yoshioka A., Mishima Y., Fukasawa K. (2015) Pollinators and other flying insects inside and outside the
Fukushima evacuation zone. PLOS ONE 10: 1-16.

Fukasawa K., Mishima Y., Yoshioka A., Kumada N., Totsu K., Osawa T. (2016) Mammal assemblages recorded
by camera traps inside and outside the evacuation zone of the Fukushima Daiichi Nuclear Power Plant accident.
Ecol. Res. 31:493.

Tamaoki M. (2017) Studies of radiation effects on wild organisms and ecosystem in Fukushima. Glob. Environ.
Res. In press.

Summary

We have been carried out some researches for environmental disaster after FDNPP accident. Those include
research for impacts on wild organisms and ecosystems in Fukushima. Here, we introduced following topics
carried out in our institute. (1) 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. (2) 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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Studies of Radiation Effects on Wild animals living in areas near Fukushima Dai-ichi Nuclear
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BBICERT2HX A (AADEARETHETH XA, B AFRXI) TIEYE AR R %2 £
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M7 e —7R R X CHFEIN TV o 7728, Chand {EEZFIH L TRZERMGL AR DO—>T
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Summary

In order to study environmental effects of TEPCO Fukushima Dai-ichi NPP accident, we selected several wild
animals based on the radiation sensitivity, since it is reasonable to consider that radiation effects can be more
easily observed in more radiosensitive wild animals. Wild mice, salamander and medaka fish were chosen as
research objects.

It was suggested that growth and survival of Tohoku hynobiid salamanders, Hynobius lichenatus, inhabiting
Fukushima were not affected by radiation, based on the facts that the highest dose rate to the salamander was
estimated to be 50 uGy/hin the most severely contaminated habitat in Fukushima Prefecture, whereas growth and
survival of the amphibian was not affected at a dose rate of up to 490 uGy/h in the laboratory chronic
gamma-irradiation experiment.

Medaka fish inhabiting Fukushima also showed no radiation effect with respect to the induction of micronuclei in
the gill.

On the other hand, unstable (dicentric) and stable (translocation) chromosomal aberrations examined in splenic
lymphocytes of small Japanese field mice (4dpodemus argenteus) and large Japanese field mice (Apodemus
speciosus), respectively, were shown to increase in heavily contaminated area.

In conclusion, it seems difficult to find easily any biological consequences in wild animals of Fukushima
Prefecture except for wild animals inhabiting the very restricted heavily contaminated areas where genetic effects

such as chromosome aberration could be observed.
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Radioactive cesium concentration in nests of Barn Swallow in Koriyama city, Fukushima
Prefecture
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Iwami, Yl., Yokota, Tz., Kobayashi, Sl., Sibata, Y3., Ozaki, K.
"Yamashina Institute for Ornithology, ’Koriyama Chapter of the Wild Bird Society of Japan,

3National Institute for Environmental Studies
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FERIZRIFE &= BARERED Y X X Hirundo rustica DO 7 LEEOWRM. HARBEFESEE
64(1): 63-69.

Summary

We investigated the radioactive contamination of barn swallow’ s nests that were collected from large areas of
Japan, in order to understand the effect on birds of the radioactive materials emitted from Fukushima Daiichi
nuclear power plant accident following after the great Tohoku earthquake and tsunami on 11 March 2011. Dose
rates of nests were higher in Fukushima than other areas. From 2012 to 2016, we surveyed the reproductive
success of barn swallows, which were observed high contamination in Koriyama city area, Fukushima prefecture.
These breeding nests were also investigated the radioactive contaminations after the breeding season. There was
no significant decrease of breeding success of barn swallows.
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Researches of frogs in evacuation zone in Fukushima

-Focusing on the accumulation of radionuclides and distribution of frogs -
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'National Institute for Environmental Studies, “Hokkaido University of Education
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Matsushima N, Thara S, Takase M, Horiguchi T. (2015) Assessment of radiocesium contamination in frogs 18
months after the Fukushima Daiichi nuclear disaster. Scientific reports 5: 9712.

Summary

(1) We investigated the concentrations of radiocesium in frogs and soil samples collected from sites within and
outside a 20-km radius from FDNPP in 2012. There was a positive correlation between radiocesium
concentrations in the soil samples and frogs. Although we conducted a histological examination of frog ovaries
and testes by light microscopy, there were no clear abnormalities in the gonadal tissues of frogs collected from
sites with different contamination levels. (2) In 2014, field surveys were conducted to examine the influence of the

rapid environmental changes caused by abandonment of cultivation after the accident on the distribution of frogs.
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