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2011.7.15 Toya, Tamura

15 July, 2011 13:58 p.m. Tamura (R288, 20km from FiNPP)
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Fukushima & Chernobyl

15 March 26 April ~ 6 May
before p.s.
FALLOUT CUM RISONS http:'www.nature.com/news2011/11 14771393/ box/1 hitm
New ) ShOow

v data from Fukulihim:

after plant shooting

caesium-137 levels approaching those of
Chernobyl — but over a much smaller area
Accurate -
data only up o (o ' ELARLU S s N
t0 80 krm Pacific Ocean <28
fukushima ¥

snow at S =
highland

20 km %
m >
30U KM _ .
O km ‘ Chernobyl
z

Caesium-137 levels: Caesium-137 levels:

20 k”) . 3 . » » » . -
. 1,000+ kBgm 30 km . 1480-3,700 kBgm
600-1,000 kBq m 80 km 555-1,48(

B . 5 .
\ £AN LD SRR v
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oU-0OVUV =0 ! ) ISD-O20 KB m
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Soyree : UNSCEAR, MEXT, JAEA

Cs137 fallout , Nature 7 September, 2011

% Season is one of the essential factors on the initial biological effects.



fallout estimation

radiation

accident l1s1 Cs134 Cs137 Strao Pr239

Fukushima 160k. 18000 15000 14 0.0032

Chernobyl 170m. 44000 83000 8000 30

area F1, 8,900Km"; CB, 145,100Km"

(Nakanishi 2013 Tab. 1-3)
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Fukushima

What place ?

e environment
e climate

e geography
society
history
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climate of Abukuma highland

Iitate village, Japan Meteorological Agency



4 3 2 1
the main 4 landscapes -
¥ E': in the “main” contaminated area o r—
< i.e. >¥Cs 500kBq /m? ﬂ
ey ° Q_‘

o, gentle slopes, mixed landscape steep slope _
- > i
2 small valleys =
s < > @)
S qv!
RY; highland =
CZ‘3 LR TR T P > E

m
E sy

50km 40km 30km 20km 10km

large cities
Shinkansen railway l F1 NP
Tohoku highway more fallout

Profile of Abukuma Mountains



1

“Hamador1” plain

High RA

2012.6.15 dmaru, Namie, Fukushima

“40uSv/h.” (2012), “25uSv/h.” (2014)
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2012.10.4 Teshichiro, Akaugi

humid air



Yamakiya district of Kawabata Town

. | mixed forest and agricultural field

comparatively lower RA
May, 2014 BIZWORKS Co.Ltd. Paramotor glider picture
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mixed deciduous broad leaf




gentle slope, forest and more open land 4

2014.6:15 Hiyama




2012.5:5 Tamura
Satoyama & Yamazato Landscape
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« + measurements of dose rates
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Many, many, many °* °* * measurements of dose rates
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Many, many, many °* °* * measurements of dose rates

citizen science
surrounding prefecture governments

” stomach . hind limb
= I | muscle liver muscle
“ “ I I“ll“lln“ : : )

......
vvvvv
----------

Slka deer organs, RN RGN

10 ~ 210 Bq/kg,

Chichibu citizen group wild boar 1000 ~ 18000 Bq/kg,
® Iitate citizen group

-----

A 4 Sika deer 220 ~ 820 Bq/kg,
i Saitama Prefecture



Food Web

Many, many, many °* °* * measurements of dose rates
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Many, many measurements of dose rates and few ecological consequence

four ecological consequences of Fukushima wildlife

examples,
butterfly

aphid
fir
bird



1. butterfly

J. Ohtaki Labo. homepage
http://w3.u-ryukyu.ac.jp/fukushimaproj.htmli
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2, aphid

From Akimoto (2013)

Some of anatomical aberrants were found first at Fukushima in 2012.

S-1 Akimoto

Figure 2. Cast-off skins of first-instar gal
formers of 7. sonni from Fukushima. (A)
normal morphology, (B) level-3 malformation
with a bifurcated abdomen.

Morphologically Abnormal Aphids in Fukushima

no genetic eftect



Morphologically bnorml phids in Fuia ‘

Hokkaido

. --- Bibai 1981 —. N =334

Bibai 1987 . N =385
S,
“ lwramizawa 1997 . N=108

lviamizawa 2012 N =230

N Sapporo 198% I N =98*

\\ Fukushima 2012 -
“~ '
e Kashiwa 2012 . N = 243°

T 77 Ukiha 1985 N =100

" Kyushu
| T T 1

0 2 4 8B 81'01'214
% abnormal morphology

Figure 1. Percentage abnormal morphologies in Tetraneura sorini first-instar gall formers from eight populations. Asterisks in sample sizes
indicate that first instars were collected from buds, whereas nonasterisked figures indicate that first-instars” cast-off skins were collected from
galls. Level 1, slight abnormalities included the atrophy or bending of one leg (Fig. S2A,B), small ganglia on the ventral surface (Fig. 52C), partial
fusion of adjacent abdominal tergites (Fig. S2D), and tissue necrosis in one leg or antenna (Fig. S3A,B). Level 2, abnormalities included the
atrophy or bending of two legs and tissue necrosis in two or more appendages. | categorized the complete or partial loss of one appendage of
first instars as level 2 (Fig. S3C,D). Level 3, intense abnormalities included the loss of two or more appendages, the loss of one leg and atrophy of
another leg, the appearance of new features, and conspicuous asymmetry in bilateral characters.




3' Abzes fzrma shoots

From Watanabe et al. (2015)

Dose rate [uSv/h)
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Figure 2. Map showing the observation sites. A red star indicates the location of the Fukushima Daiichi
Nuclear Power Plant. The base map was modified from the Digital Japan Portal Web Site (Geospatial
Information Authority of Japan; GSI). Airborne monitoring results on 2013.11.19; the “Extension site

of distribution map of radiation dose, etc.,/Digital Japan™*® was used as the source of the distribution of
radiation dose.
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from Watanabe et al. (2015)

Relative frequency of defects

0.8

P=21 X1038
P=37 X101
P=8.1 X107

S3

Site

control

Terminal

leader shoot

Lateral

Main axis

Apical bud ds of 2018
Lateral buds Buds of 201°

Whorl of 2014

i e— Whorl of 2013
P Whoel of 2012

i 5% Whorl of 2011

il Whorl of 2010

Figure 1. Schematic diagram of Japanese fir tree in January 2015.

Figure 4. Relative frequency of main axis defects in Japanese fir trees from different sites. The defects
were counted by the observation of 5 annual whorls from the top of the trees. Trees with deleted or dead
leader shoots in the lower whorls were excluded from observation; therefore the observed tree number
for defects (n: indicated in the graph) were different from the total number of observed trees (Table 1).
Bonferroni-corrected p-values are presented using Chi-square tests with df=1.
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radio autography feather images
$-day exposure August 2011

very short period
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no image from
October feathers

washed feather
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O no image for a feather
fro ichibu
(.. K40 is litte

site p 50~230Bq/g (Cs13
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v

IP test & nuclide analysis by Prof. K. Tanoi (BRC, U. Tokyo)



2012
BW feather contamination

change of contamination since August 2011

contamination -> lower, more scattered

~530kBg/kg — ~120kBqg/kg
about a fifth

less and more scattered among feathers later (2013 ~)

ecological decrease = move of Cs’s



conspicuous lesion and black head skin, bare on a male 2011
1 of the 3 in high dose area, all males
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All were normal in 2012 ~ 2014 (n = 27) 2 O 1
2 of 6 in July, and 2 of 6 in August ; 3 of 5 totally were abnormal 5

black head skin, bare

the same net site > 2011%

" recaptlre since 2013
Cettia diphone 2AC 983351
2015.7.10 Akaugi, Namie
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recapture since 20 33 recapture since 2013

( (,,,(, diphone 2AC983 Célliadipitane 2AC ‘)\:; d
015.7:10 Akaugi, Namic 20ISVATRARTUS], NamTC -

sec uentlal observation of mdmduals in the wild (ecological




4 of 5 in July, and 5 of 6 in August ; 6 of 8 totally were abnormal 2 O 16

black head skin, bare all the 6 males, 1 normal female
Tsushima Akaugi

A 2 (~0.51Sv/h)

Cettia dipohne 2AC 98407
20106.7.13 Tsushuna A

Sv/h) —"'f*

\

Isnsny pue Amp

Cettia dHUoNE
2AC 984006
2016.7:14
AKaugHEINIINE
h—f 3 A

Cettia diphone saruaa

2AC 98393
20106.7.14 Omaru

* 11in low does area was also abnormal

Cetiia dipohne 2AC 98411

= ONSV/i) 2016.8.14 Saruda

=", recapture since 2015

T—

~* sequential observation of individuals in the wild (ecological)




other many observations and dose measurement
of wildlife, some consequences of genetic - organ
level dose effects

 Bird counts (Mousseau & Mgller)

o Siberian Owl nest (Nishiumi)

o Tit nest box (WBSJ, Matsui &IRSN)

« Bird banding (MAPS, Nakamura & YIO)
e Mice (Yamada & FFPRI, NIE etc.)

e Bird capture (Murakami & Ohte)

e Insects (Ohtaki, Akimoto, ... ?)

« Fish (Kaneko, Nakajima, ... ?)

 Frogs and other amphibians ?

o Cattle (Okada, Fukushima Prefecture, ..., ... )

« There are a wide range of citizen scientists and activists.
I know only a small part.



abandoned paddy field

SUCCESSION IN PROCESSING



concluding remarks,

Fukushima-daiichi nuclear power plant accident and ecological consequence.

e First one or two years were ecologically significant period in Fukushima.
e Ecological consequences are dynamic and continuing.
» Population level consequences are left to be detected,

long term monitoring might show the recovery.

» Ecosystem level consequences will be analyzed by assembling and integrating
the data, which is now collected individually at each research group.

e Scale , hierarchy, dynamic concept should be rethought on the integration.

Leuraud ¢ ¥, (2015) higure

| Fukushima high dose environment
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