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Ecology of the Chernobyl Zone: Nuclear desert or wildlife paradise?

S. P. GASHCHAK
Deputy Director for Science, International Radioecology Laboratory,
Chornobyl Center for Nuclear Safety, Radioactive Waste and Radioecology

In the result of the Chernobyl accident huge amount of radioactive matters released from the
destroyed reactor into environment and contaminated vast areas of Europe. Lands surrounding
the power plant had extremely high contamination excluding further habitation of people. Near
130,000 people from 70 settlements (including two towns) were resettled, and an exclusion zone
was established. Dose rates on the territories near the power plant caused death of number of
organisms and numerous disturbances of growth, development and reproduction. This area
appeared to be a nuclear desert forever.

However over 15-20 years it turned into thriving wildlife refuge which however remains unsafe
for people. There are many reasons for such contradiction;

- First, all living organisms have capabilities of radio-resistance appeared during evolution as the
radiation is norm of Universe.

- Second, result of exposure to radiation depends on dose absorbed while doses were not
steadily high and did not have even distribution within the exclusion zone. It decreased very fast
due to decay of short and medium lived isotopes, deepening of the radionuclides into soil where
they were bound by soil minerals and microbiota.

In fact, the most dangerous level of radiation took place only on limited area in the center of
Chernobyl zone and along main traces of radioactive clouds. By time dose rates dropped down and
size of ‘hot’ spots reduced. As result, wildlife on 70-80% of the total area had radiologically
favorable conditions excluding definite negative effects; mechanisms of radio-resistance overcame
most of impacts.

Absence of people and cessation of human activity on 90% of the territory had much more
considerable effect than radiation. It opened a way for the free recovery of plant and animal
diversity and abundance peculiar for this geographic region. While negative radiation influence
continues it is addressed through radio-resistance system and in fact, possible effect such as
mortality is important only for individuals which constantly inhabit high radioactive environment
while it is not important at population level. That is why wildlife is thriving while risk of negative
effects still exists at individual level. Taking into account all these circumstances and undoubted
environment value of local natural complex, the most reasonable scenario of the lands use is the
establishment of nature reserve.
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Chernobyl Accident and Its Impact on Plants

V. IOSHCHENKO
Institute of Environmental Radioactivity, Fukushima University

Chernobyl and Fukushima disasters were the two largest radiation accidents in the humankind history.
Chernobyl disaster in 1986 resulted in radioactive contamination of the vast territories in Ukraine, Belarus
and Russia that remain excluded from economical use until now. In comparison to Chernobyl, the total
release of radionuclides from the Fukushima Dai-ichi NPP was almost 10 times lower (Steinhauser 2014) and
the contaminated area is much smaller too. The radionuclide compositions of the two releases also differ: in
the Chernobyl fallout, especially in the near zone, the significant activities of the fuel component
radionuclides (°°Sr, isotopes of TUE etc.) are present while the Fukushima fallout is formed mainly by
radiocesium. However, in the near zone of the Fukushima accident the terrestrial contamination densities
with radiocesium are close to those in the Chernobyl zone. It raises concerns about the possible effects to

wildlife at the areas contaminated after Fukushima.

In the Chernobyl zone both somatic and genetic effects of radiation were detected in plants inhabiting the
contaminated areas during the first years after the accident. Specifically, numerous morphological changes,
such as changes in size, shape, and color of individual organs and their location in the plants, were observed
in Scots pine (Pinus sylvestris) (Kal'chenko et al. 1993; Grodzinsky et al. 1995; Geraskin et al. 2003). In
general, coniferous are known as the radiosensitive species. As a result of acute irradiation during the
accident some pine forests in the Chernobyl zone died, and others were damaged. It is important to note
that Scots pine is the forest-forming species in the Chernobyl zone, and significant impacts to its populations
could lead to the ecosystems transformation. In 2002, Kozubov and Taskaev presented a comprehensive
review of the radiation effects to coniferous species in the Chernobyl zone at the early stage after the

accident.

At the late stage of the accident morphological changes in Scots pine are presented by cancelling the apical
dominance, while other abnormalities are extremely rare. Since 2005 Ukrainian Institute of agricultural
Radiology (UIAR NUBIP of Ukraine) has been carrying out the researches focused on morphological and
cytogenetic effects of chronic radiation to the candidate referent species (ICRP, 2003) of terrestrial
ecosystems of the Chernobyl zone. For Scots pine the reliable dependencies of the morphological changes
(Fig. 1) and cytogenetic damages (Fig. 2) on the dose rate were formulated (Yoschenko, 2011). It is important
to note that the significant frequency of morphoses was detected at the dose rate levels that are considered
as “safe” for biota. Other findings for this species concern the dynamics of realization of the morphological

changes and dynamics of the level of cytogenetic changes.



1-2

1.0

®

®

08
0.6

affect

0.4
0.2

0-0 T T T T
0 2 4 6 8 10

Fig. 1. Probability of morphological changes as a function of dose rate in Pinus sylvestris L. Dotted line shows

the background frequency of morphoses for this species.
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Fig. 2. Probability of cytogenetic change) as a function of dose rate in seed germs of Scots pine trees.

Increase of the cytogenetic damages as a response to chronic radiation was also demonstrated for two other
species, Evening primrose (Oenothera Biennis L.) and Ash maple (Acer negundo); however, we did not

observe any distinct effects at the morphological level for these species.
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Radiocaesium concentrations in the food web of stream-riparian ecosystems
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L7z,
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AWFFEIE, R R AR TS E T 2 BTN AGR RIUNRIR (170ha) & %f5 & LT, JRBNIZAF

(Cryptomeria japonica) &Y /% (Chamaccyparis obtusa) % ERE U7T=M4 T, B FE THEBAN
HHND, LEFFED 201147 H 2 AOH 3 WHZEKET =42 ) & ZfERTIE, A0 ¥ Cs A &
(3 100-300 kBq/m* T o7z, F VMK R 1248mn, FFH5IRIT 10. 9°CTH D (AMeDAS fiR51), A
MR O 13 545m, FEEEIEA) 0. 5~1m, /KIRIX 5~50cm ThH o7z,

LERNA AT . B RERIE B> 7L & U TR T3 250 um A v =2 D 7 b— ARy M2
TKAEEM DRI EAT o 1o, BEREROBEEAWIT, By b7+ =V T v TEEA N NT v TEEH
WTERHL L7, —IRAER & LT, MEHOEDIERE VD A L IRNEER U & —, CPOM CHLRLIR A #%
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et al., 1998),
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37602478 &< . KV TR (M) 15471228 | i (D $ % T l []
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77 )& (Lepidostoma) 72 ED Ml 7 HEELAKAERBLI XA TE (Asellidae) 72 EDKRAEAY) & |
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Barnham C, Baxter A(1998)Condition factor, K for salmonid fishes. Fisheries Notes, ISSN

Brown JH, Gilloly JF, Allen AP, Savage VM, West GB (2004) Toward a metabolic theory of




ecology. Ecology 85: 1771-1789.

Summary
We investigated radiocesium (**’Cs) concentrations in organisms and organic matter sampled from stream and

adjacent riparian zone of headwaters. Radiocesium concentration in organisms in forest was the greatest
followed by those in forest and stream, pools, and riffles. Level of radiocesium concentration of consumers
depends on the level of contamination of primary producers available in consumers’ habitat range.
Radiocesium concentrations in char ranged from 1211 to 6148 Bq kg’-dry. Radiocesium concentration
appeared to be greater in the individuals with greater body sizes and body fatness index. Dynamics of
radiocesium via litter decompositions and transport is an important process for understanding biological
transfer of radiocesium through food webs in forest-stream ecosystem. Our findings also showed that
metabolism and resource subsidies between stream and riparian ecosystems are key processes for radiocesium
transfer to salmonid fish in headwaters.
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Diffusion process of radioactive materials in ecosystems of coastal sea areas
-Ecological half-life in marine fish off Fukushima -
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Summary
In order to clarify the diffusion process of radioactive material in marine ecosystems off the Fukushima coast, it

was examined the variation of radioactive Cesium concentrations and ecological half-life in marine fish.

The ecological half-life of Cs in fish species of benthos feeding habits was longer than that of nekton feeding

habits.
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Field study of the effects of radiation on barn swallows and water bird colonies
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Summary
We investigated the relationship between radiation arising from the fall-out due to the explosion of
Fukushima Daiichi Nuclear Power Plants(FDNPP) and barn swallows, and water bird colonies. About 9.9 % of
frequency of partial albinism in swallows was detected in Fukushima and Miyagi prefecture which areas were
contaminated by radioactive substances from FDNPP. It was not detected in non-contaminated area.
Regarding to water bird colonies, the level of radiocesium in soil was decreasing at five out of six colonies in

three years have passed since the disaster.
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Radioactive contamination of the Barn Swallow's nests in Japan
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TRTOGEFTCTER/HERINT, & 1B HOEINDNHR S N7-DIX 15 WFTTED 5 BLRHME R S
IZDW 10 AT, BNLHRHER S NT=ON 5 BT Th o1z, BIEIRILD 5 BIRK N 533> TWDH H D
MEHT, DNITAOHRBIZEDBDONAR, THEREALNBREEN 2K ThHoT-, BV T LRED
BV CIRIN R OBIEI R EBNBER SN D Z Lid7e <, EICH T ADHHAESC AL 2B L -
THRMNHBIEIN TV, 2013 F1L5 ANDERNA LI, AEEZITo72 12 DETD 95 11 I T CEHH
WHER SN, 1EOBIETIX 8 W TR LAMER I, SEIAMFE L, BEOERIIHN T AD
WE1IE, FRAH2ETH-72, DO HHED EOHIRTH 2801 TILY /S X OEBEFHHR
FELLIETFLTWAD LW L) RBGUIRA LR 5T,

ARWFFEIT = EBR BT H & 2011 RS A AR R B BN 2 52 1 TIT b v T %,

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 on 11 March 2011. Dose rates of nests were higher in Fukushima than
other areas. There was no radioactive contamination to those collected from Hokkaido and Kagoshima that
are far from the Fukushima Daiichi nuclear power plant. We surveyed reproductive success of barn
swallows nests, which were observed high contamination in Koriyama city area, Fukushima. There is no

significant decrease of breeding success of barn swallows in Koriyama city area.
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Accumulation of radioactive cesium fallout on the forest floor of deciduous forests
in different level of airdose in Tochigi, South of Fukushima Prefecture
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2011 4F 3 A O BRI ERIT L 0 JA8 - & Uiz N DR TERERR 130K B A O IR P e O, Tk
BT AOWAE TR 1% (FRisy 22%H) TR (15%) . =l (3%) I[ZIRWTWD, THYLH
$ok O VEZE L HER AR TR FRCY R IR E L Qa2 , U ERRE O ERIIBHA L v b RETE L
WV EEBERIIHEN D LEADOREORET T, ETRKOHERE DGO IT s b CHAERS
BROAFOHBEREAEFRDO— 2T > TWD, PHARRTIE, HRKROEEOEFRF & L CHEENEEE
TOAFE - BN RE L — b & U THN L TE D EREBK TOREHIERINFHEMIITOILTE T,
Figth, K HEELFA L EE L CEEHEE O A - AP - Eo B EME S %, SRR
B E AR E (400 Ba/kg) I & 0 HEBEILICE » 7=, TORBIEL L S ERHEIIIS S FE A#
fRBR72 < A BIZE STV D,

ABFFRIL LA 35 K OMR LA (BLLHIR) O IEIRIEBAARDORIKRIZIS T D HIRMEE > U A DU EFE
BEZET LD MARRTOT I 277 OFBEIRFEMMKZ T EMRERO R S 3 77T [
BEMEAET (2), IZGILT ()] T FEKEERZ O 2011 5K, 1 FEER O 2012 5K, 2 F1E %O
2013 AERK D 3 Bl AUk D ZZMMR R, REVHEEE, V¥ — 7 v IV RIS 2% EE, IR
DOHEFEAIE (WBOFE, HE), SCE B (0-5cm) OFUNMEE & 7 A O HUEE (Ba/kgDW) D kb
W2 T o7z, 2011 4F L ELE LT 2013 4E D EE, A0 &, A JF DM Cs IREEITWF i s K& < L
Too T DO THIEDHEME Cs IR OB ITEMEBEMBIF ERE L, BEHFARMEZ TR LH -
oo LAL, A0 BIZWTNOEFCHLEHEAAMEZ LEl->TEY | BELAEEDT- O DIEEEREN T
TLOBRMBETHIE L TWroTz,

WA VETE IR BERTARIRIR O A0 J8 T O BURYE Cs RE DA DD W 2 02T 5720, it
D H HEMBELEOR b EWIGET (iR REARIEANT) ©, FREELAINOEEMCEA Y ¥ —
NZ7 w7 TRIS NI Z— (BFIE, e ) 2T Cs BB E O RAIZ b2 0E Lz, A
MDY 2 —gl VZ—FSE Cs IREZR L C, BAHEEHZY O HBIBSIE Cs EREZHE LT,
2011 4272 B 2012 AT T RARBNTHHME Cs ERERITA LT, 2011 I A I K& B @28
DAVIZDY, 2012 1% 9 AICHURYE Cs R RmITRE MLz, £, ABIBKE L OBRE LD &
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FRICREKEDZ N 2011 4 7 H, [ 9 H, 2012 £ 9 HIiZZENEREROERRH Y, Zhizd b
72 o THURME Cs EREEN/HIM UTZ, UL EDZ LS RBERROLI, BHVEICE N D EIEE O B
Cs WEALEDREZ2BERA NV MZEoTHET ULESHECs EFEREE D 2 LRI Tz,

UL b, %8 U7t Cs O T « FFEIC X o THIR OB Cs 123 Bl i @ v IR RE THER?
SNDHDEBEZLI, BELEEDTZD DKM S O LRI, V7 EOREREE~OBIT
MEIEHMEIBEIND, S DICHIRDAKFEI XK OEET W OB &7 L OERRIUZ OV TR
EREA

Summary
Radiocesium contamination in the leaf litter fall collected by litter traps in autumn in deciduous forests is decreasing along

from high to low level of airdose area after three years of Fukushima Daiichi Nuclear Power Plant accident, but the
contamination of O horizon is still remaining, the decreasing rate is low. The high level of contamination by winter buds,
flushing leaves and eventual heavy rainfall by typhoon possibly causes the phenomena. The use of leaf litter for compost

and for food resources of herbivore is still not permissible in each study area with different airdose level.
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Transfer factor of radio Cs-137 to sika deer meat from main food, leaf of
Sasa bamboo in Oku-Nikko, Japan
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BMAERRIZIST D HUTEE > 7 AOBIE L BAEBM~OREZWONTT 5720, 2012 F0 b
ARBOILPEEBIZALE S D B & R RBIZB T D EAEEEREIZ IV Tl L7z =78 > 2 (Cervus nippon)
(BUF, o) ORAIES 2 & AORSHEE o ABEONE b, AFE, ZhboF
— X &R, BEYE (ZERIMRE 10 k~30 kBa/m2) ICBIT DL I OTEELRFEM TH D I ¥ a ¥V (Sasa
nipponica) 225 LA DFRSOEHEE w7 A 137 (LT, Cs137) O [BATHRE] Z3RE Lo Tl
T

BATHREE, LLTOXO®Y, ‘Y L ENICEIT 2B T AREOHICE > TREN D,
BATIRIL (H/ke) =3I OFFARO Cs13T IE Ba/ke) / (REMH D Cs137 E (Ba/kg) X1 H
bl ok’ (ke/H))

MEERE
1. SHOFAREREYSD Cs137 BE (Ba/kg, Dw) DAIE

2012 B LN 2013 4D 2 AICERELL7=MiE, AEEZHER, REELIZ 10 g D, HheRE
ZRE LT, £, BEME L CIAMOEE N SEELREM THLI Y afyoBESZREL, A

(80°C, 24 I¢fH]) %, [FIERDFIETHIRRBIRE ZHIE L7z, WEIZIEL, Nal (T v Wl v FL— g
VR TCH D, A— T =V~ K (AecuFLEX y 7001, HILT 01 A5 4 VRS %
W HERFRIE 10 43f 3 B, EEVERHECGIHEEZ 0% E L, AEAHFIC20ml AL T AEHEHL, &
HEE S 7 & (Cs134 & Cs137) EHERE S D vy BROMSTREIRE (Ba/kg, FW) ZME L7T-, £z, ¥
PREBEN—ADE Cs B, Y HAERDEKRE 5% EREL, BE LT,

Cs137 DILFEIX, fEFE (R¥HHK) ORIFICERIL -MERO v~ = a0 ARAEHZ L S Cs134 &
Cs137 Dk, 2011 4E 10 A HIE D Cs137/Cs134=1. 2, 2013 4E 4 HHIE D Cs137/Cs134=2.0 ™ HHEH LT,
2. 1B&H-YDIREEBE (kg/H, Dw) OEH

O BB OREEIE, 1996 4210 H 23 BH2vH 11 A 4 BT, WA RIS - FUHEE AR TRER A
A (K 54 kg) & W CRIEILE (Haufler & Servello, 1994) 12 L 2 {HLEBROT — % & H iz, 3k
BAEWIII a2V, 1 BEMALTZOHICAY Ro S OA/EHEEMBER T 5 270, FEBIX
12 BT, A6 HRZ TSI, %6 ARAZARERE L, MR, TP oRE R
ODARFEBRFIIEMDIL L 72N L D ITHHE Lo, AR TIL 24 R Z &1, ATHOB~FKL & 2 A A
L, AEEBIOEGZER (80°C, 24 FWEEL) ZHE LT,



BREEE
1. SHhOFASD Cs137 BE (Ba/ke)

U HDFHRTFOA Cs JEEE T, 2012 41 74. 7+19.6 (SD, n=17)Bq/kg (Fw), 2013 (% 47.9+15.4 (SD,
n=26) Baq/kg (Fw) T -7z, £7=, Cs137 JEEEIL, 2012 4£78 40. 8 Ba/kg (Fw), 2013 4E78 31. 9 Ba/kg (Fw)
T, HLBREAN—ZD 0s137 L, T FN 163.2 Ba/kg(Dw), 127.6 Ba/kg(Dw) TH 7=,

2. SHOREBY (SYaYYEE) F0 Cs137 BE (Ba/ke)

201244 HIZHRE LTI Y a VY04 Cs JBEIE, 248.7£154.2(SD, n=4) Bq/kg (Dw), 201248 H
BRAEIT, 154.9+109.2(SD, n=10) Ba/kg (Dw) TH 7=, £7=, Cs137 1L, £ E4 135. 7Ba/kg (Dw),
103. 3 Ba/kg (Dw) ThH o7z,

3. VHn1BH-YDEE= (kg/H)

Y APV OLERE SRR (RERA X, KE 54 kg) D1 HH7- 0 OFEHAEIE, 553.3
+36.4 (SD, n=6)g/day (DW) TdH o7z, ZZTIL0.553 kg/H & Lz, £72, REMAE 1 kehH7=0 D 1
H OB EIL, 27.8+1.8 (SD,n=6)g/day/kg0.75 (DW) T, 7T 7T 7 « ~ Fa—TI2L5D
fABERBROME, 50.2 ¢/H (GREF S 1993)X°60~90 g/H (HH 2000) L VIKVMETH S22, T H T
D 30~40g/H LV IL, RXEWMENZIZR CMETH -T2, ZOEWTL, FOEOEWILLI LD EE X
bivlo, F7=, #E (2000) 1%, REEOFHLZTZRE L TBY, 2AXRNEL, THZEKRETD
FEE L HE L TV D,

4. TXVAFYILIHDOHA~NDBITRE

AR (10 A0S 2 A) ICBITDRER A A (K 54 kg) NI Y aFHOLERE LIZHAOBIT%
BAERHUMER, 201245, 20134 H122.2 (H/kg) Thotz, O LD, 1HKEBL THLELT
RENCE LR A LT, AP O Cs EHARO Cs BEIX—EOBRICH D Z L 2R LTEREY, BREY
D Cs DMETTHICONTYADHAFTD Cs &b —EDEIETIKRFT DI ENRBIND,

Summary
To obtain basic data in elucidating the dynamics of radioactive cesium in the forest ecosystem and its impacts

on wildlife in the future, we investigated radioactive Cs-137 concentration in a muscles obtained from 17 sika
deer (Cervus nippon) and 26 deer captured from the Oku-Nikko during February in 2012 and 2013,
respectively. The investigation revealed that radioactive Cs-137 concentrations in muscles were 163.2 Bg/kg
(DW) in 2012 and 127.6 Bg/kg (DW) in 2013, respectively. We also examined radioactive Cs-137
concentrations in main winter food plant, leaf of Sasa bamboo (Sasa nippoinca) was 135.7Bg/kg (DW) in
2012 and 103.3 Bg/kg (DW) in 3013, respectively. Daily voluntary feed intake was 553.3+36.4 (SD, n=6)
g/day (DW). We estimated the transfer factor was 2.2 day/kg in winter of 2012 and 2013.
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Concentration of radiocesium and health effects of radiation exposure in the wild
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Japanese monkey (Macaca fuscata) after the Fukushima Daiichi nuclear disaster
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HEDOWMFEZ V—7TlX, BETICB T2V L OMEEERZ x5 L LT, 2008 4 5 fi@#
TFABEIC L 2 BEIEEREOREZMF L TE/ 2011 FE3 HICHEAELLEHRIARBERICELZ2ESE
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5 T %ffafﬁ KT, FedEAy . R RS L 75 & K illéb‘Fitﬁﬁﬁ%O)“1‘)/%F/VEQQ§L
RTTH A F G SO RETHEMB O®ER, BT =4 PO IREEHEM B OB,
B, b, RUFRIX \R%kiﬁﬁﬁﬁnﬁhﬁﬂ%ﬁx%\ﬂjiﬁ%mﬂn%ﬁg
4. JSPS BHuf#E (JEA% C) [25517008) DBhREZ 3% TIT- 7=,

M- A&

BRIV IAENTZT R TCOBEBERET 52 N TE RN, H2NEEIE &
AL, AN 1 ke T2 0 O EEPEE > 7 A (134Cs + 137Cs) BEZHTE L TR IR o7, MK
WU AOWUEMIL, DB 2 O 1 B O I IE L7,

BB IS 15y AMOFEFEY U LAREICONTIE, T TICiMmXLTAE LT (Hayama
et al, 2013), HEEEEIC OV TITMKFOREN SIERED TWDH 2, BUERLE &E/HT T
HY ., REHETEBMELBRDICE EDTWN,

AHEBH TIX, 2011 FF 4 A2 b 2013 12 HE ClLii s h ko T — 2 2 iz, /ot L
i, METHNTHESATZEEBSIO, dIRE L THERRNT 2012 FEICHE ST
R TH D, B, AUFFEICH W VL, BERGREIEICH S < K E BEVORFEE BT ENIC L -
TR CEM SN BEREFEIC L S EORRIESH TED 5 HIETRLS SNz,

AT NREC RSB T DB EE v T ADIFERRI A T D 72 SCHF
FRICEDHEE Y AL EIEEET — & (201147 H 2 HIH) % GIS TT A ¥ — 4 #h
L., #ESNZ BEIEERES 10 5 ARM., 10~20 5, 20~30 ., 30 5L E (Wb Ba/m?)

X4 LT,

BREER

HFHREDOV L TIE, TXTOMRETHRIHRAUTTH -7z, —FH . @ETOFVITET LM
WH v AT, 2011 4 4 H 12 10,000 75 250, 00Bq/kg L @iREZ R L2, 30 AH
F DT T 1,000Bq/kg BREIWZETW o AR L, 2011 4 12 H 225 2,000 725 3,000 Ba/kg
WCETLHMEENR R 6D K270 20124 4 A LLRE TIX, O, 000 Ba/kg Ailf: 2 HERE L 7=,
COAHMICBTORED AT, 2012 FE BRI S L, £HRICIT B U AREN WA
RAKOE R EERFRBLTVWDLZENREREEZ BT,

Fo. VA ORBEMSICHIT L EEBERLLD EFICE bR T, RS Y ABEET
BEICHEMNT 5 ZEBHLNE R, ZOZENDL, BEBETORR LT, S H A D AL X
WIZERT =R rbag s LT, REICOR 2/ RFENLELE X BT,

51 R 3CRR

Hayama et al. (2013) Concentration of radiocesium in the wild Japanese monkey
(Macaca fuscata) over the first 15 months after the Fukushima daiichi nuclear
disaster. PLoS One. 2013 Jul 3; 8(7): e68530. doi: 10.1371/ journal. pone.
0068530.



Summary
Cesium concentrations in the muscle of Japanese monkeys captured at locations with 100,000 —

300,000 Bg/m2 were 6,000-25,000 Bg/kg in April 2011 and decreased over 3 months to around
1,000 Bqg/kg. However, the concentration increased again to 2,000-3,000 Bg/kg in some animals
during and after December 2011 before returning to 1,000 Bg/kg in April 2012, after which it
remained relatively constant. This pattern of change in muscle radiocesium concentration was
similar to that of the change in radiocesium concentration in atmospheric fallout. Moreover, the
monkeys feed on winter buds and the cambium layer of tree bark potentially containing higher
concentrations of radiocesium than that in the diet during the rest of the year. The muscle
radiocesium concentration in the monkeys related significantly with the level of soil
contamination at the capture locations.
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Does accumulation of DNA mutations in wild organism by low-dose radiation
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HAARKERICHEIBEHE -FROFKIZLY | BETICZEOKNEHES KIS, =
DRSHPEW TR D B IT e N OB 7 b TR SRR LSRN ai S D,
BAAYTIIINE TICERETEEBREN R ONTCEORENRINTND, MBI HFK
BRIOEACIZ, 7/ LADNACEBRNERM T LICE0FREND, BRI DNA ICEEE 5 %
DNAZERZFRT HHENMOENTVEN, —FH TEMTZ OEREZEET HHEELEE L T 5,
ZNCIHAEOR BRI BT 2 B BRECINAZROEFIAONIDOTHS I N2 A
FFETIE, ZTOMWICE 25 B TINA BEOEREZRHT 2 FR TE MO EITo 712,
Z DR K2 IR SR RO THICB W TAB ST FIC LY | BIED LSRR EN A4
ICBWTDNA LR ZEREIEDLULZHDDMNE ) IOV THIEEIT - 1=,
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H

MHERE

— WA TIFEREN D DA N L RIZL D DNA G BIZRAE L TR, AT oS
BT DR 2 2 T D, HEEEEWR D 5\ I S 7z DNA SH OB IS B 53 2 AR [RIRE 7 4
ZIEZED—DTh D, A TIHEMREBIFIRIC L DB DY 7 2 DNA ~DHEEIZHE S R % E
T 5 2 2 B E L, Mz T SMHIERLAE 2 2T 5 2 & 23 TE D En -
ZNEM DBRATE AT > T2,

EFIMENTHDH YO XFAFIZB IV a=F—F (GUS) s+ % 600bp (Zi>7= - THAIF]
BN TED LTSIl L= (LT GU-US £9°5%) THALK, Z0G6U-US#ET%
BN L To M A TlX GUS AR IER ITHRE LW e, GUS # U NV BEDOEE A 52 Th
PEIIB I B, L LR, HHMIETINAEENRBZ Y, TAnFHFERLA#E 2 IZ LV &
BED & GU-US fEI S [AIRFICHEIRAH Z 3B 2 0 | GUS Ein T2V IEF e BERE 2 Y ;R9°, L
72235 T, DNA G - T X AEE T O/ TIL GUS & 2R 7 BN IEF IHRET 5 7
DYt a s D Z ENTE D, BH ZOREBITEICBNTARy MRITRIHIENRD Z &b,
ZORARy bOBERZ DHFEIC LD FEIC DN BECBENBSZ o BEZ ERLT D 2 LN
T& 2,




BRLER

VERL U 7AW I8N BRI SRR I L TR E T2 Z & 2 HEND D722, 0-756y D~ %
HLiz& A, BEHREIS U TAR Yy MEOBMMA R Haiviz, RICZ O 2@ 5 IR X 0 ERE
U 7= i M 75 e 148 (Cs—137 5 iR 46, 000Bq/kgDW, HEJE 21, 000 Ba/keDW, i 3, 500
Ba/kgDW) (23Tl U, #aih g 458 Okl L7 & O %17 o 72, M OFkES 1% 30 A R
1TV, ZOROREY ~DNEHIREITZEH 2. 8n6y (L) |, 1.3mGy (FIEE) |, 0. 26mGy
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o, BURMEWEIZ X D15 b @O AR & U CONIIRIE R 21T o 72T, W OHk
B P OFE YRR B 2. 48nGy L 7R o 28, F ORISR Sz 6US AR v MITiE YT
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LLEDRERNG . (1) BUEORE B IR O TGS HR 2 DNA #8513, 4 D& DNA (E1H
FENC L D ECMNICEE TELREICNE > TWDHHE, (2) £/, DNMIREDZ < IZ4MBHRIC
HokT 25, BB LMNIRoT,

Summary
To detect homologous DNA recombination resulting from DNA damage by gamma-irradiation, |
established transgenic plants in which | introduced a GU-US construct (gene encoding
beta-glucuronidase were separated into two parts with 600 bp overlapping). These plants were grown
on contaminated soil collected from Fukushima. Thereafter, GUS staining analysis was performed to
estimate the frequency of DNA recombination. Among these transgenic plants, one line showed
linearity between DNA recombination and dose of irradiation. This suggests that DNA damage

incurred through gamma-irradiation can be repaired immediately in transgenic plants.
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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 Fukushima Dai-ichi NPP since the autumn of 2011. The results of the research in FY 2013
included, but not limited to, no unusual appearance of the samples, lower germination rate of one of four plant
species collected in areas with more than 40 pSv/h of air dose rate, and invasion of perennial herbs and some

woody plants in croplands with less human intervention.
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Effects of radionuclide contamination on forest trees
around the Fukushima daiichi nuclear power plant

EBD RN -TA ZE?-ARHEEA -FE E—'-AL B~ - ARAESR - FH B
Y. WATANABE', S. ICHIKAWA?, Y. KUBOTA', S. FUMA", K. MARUYAMA,
M. KUBOTAZ?, S. YOSHIDA"
THEITBUE AMSHREFZ R AIRA - BB EEIERL,
PRI EEANBARARERE LD 4 —
"Fukushima Project Headquarters, National Institute of Radiological Sciences,
2Japan Wildlife Research Center

R IEIOFEHIC I 0 KA S e BRI 7 v — 2 & U CEREEFIC
PEB L7, b mREO 7 L — NI ~ILE T IS HiAL, & ZISIRN D BRIz S 7053 5 2%
M EIRENHR S NI, ABFFETIEZ O LIc@miG RO RIS DBIARDFELF~D Z &% H
FyE LT, BRI OISR DA 38 L OBEARDIEY L ~UL ) BRI D2 T 5 g < Mz AR b
DL EHIT, HMIRIZAEL D DAY EEZ RN T 272D OEIEORF 21T > 7o, HEITRES O
Tuvzs bO—HE LT T T,

FHE BFIELS BB L, T— 505 OEHELEIC K DB B0 R MEE > U A O1GY T BT
FTIZE TRV SNAKRRICBITL TS, LovL, BRSO @WK Th 2 $HEER (X F) T
XL AR LT B E - BRIV T H, TE S 5 WG YN & OERIRIC X 2 Bt v v
LNERE L, IO SN DA SHEE - ERE A I LT s (WEIEL<) . Faidinz
T, BHEE - BRRIIMRIRICE R LB M E S U A B SN D B b IE< LT D GRS #IE<) &
MRICERE LI U o7 A B S5 0 o~ O 2K CORMBEIIEN T, REDFESTWVD
EE3~5mOHSICEIT 2R EIT. BE 1 mOMiE & AT I0%REK T 510tz

B B IGYEE D E ORI B O THEHAFEEIC A FERREOZ I X < BERIT, 702 AVi-iE
FHRICE VB L E 80 uGy/h LHEE S, 2D 5 HLNEHIL 13K 20% & AAE S b, Fildk 3 DM
IR < BREERITI K2 BRI E TR Loy, SH Y IR O 2 FERFEOPIE S BRERITEIAR L L
THEEEBS RV #EZ RS (ICRP) IZ K » T~ Y OPRESREMEE & STV 5 4-40 uGy/h & EEIY | i D
AFEA~DREE « BRI 7R E U A TR R S vz, BRERNTIL, B BRKICH T Tof
T O « AMIMIZb 0 REIME 2202 B2 65, F RO 25O MBI 1348 1E <
IZ X DB RPN ER SN D ATREMEN & U | el - =2 ) VT OMBEWENRIB S D,

B AN O IR E R F IR ER, My 203G ORI R (UakiE, Yt h o
e E) ZBISRL T, ZTORENDERSND ZENEV, L L ZOHFETIE, ofrkig L e 24l
Oy GO RBRE 3 53 ZHHAR DO RO Z < ISR S AL 5 7 DI TR MK < | KRNI AR U 7 Sl ik
1RZEHIZEALD 9 BIR BT LB TEX RN E W I RSN H D, F -2 DI ZE (L DBl 2R
IXRERA E R T2 ET 5, 2 CHhaid, BREEERBRTHOY O XXX - VT <R
LOPIERBIEEZ GRS 52 LT L0 E - 2hEEA 0 B R 2B AR AL O FRAT T IE O BH%E
TRk Ir T,

IMERBRIE T, MO RHEFORE I > TAEUERFE (M%) OEEZ, o2 THOF LY




10-2

DA ZBERI BRI T 2 FETH Y . BIENLLBAIES TE L OOV THRLI I TE S
AV bRH D, ORI, F IO 3HIIE 5 KT O ML IE 2 KM NEE L TV D 7 E &
PECRIEDR DD L BEA BN, £ 2T, Bl THIL L T\ 5 invitro /IWMERRERIEZZEIT, IRIRH]
25 1B OISR 2 R I FF L I D 2 e T~ % T2 0 ORI KB EA 2 ERR L, Bl 0%
AR LT BB RIEIC KL 5 8 BRY e/ IMERBRIE Ml TH RBETH 5 Z 2 R LT,

T O/NZRRBRIE D FEER DTG YU O FBHI @G T X D2 BGET D72, fa 5 b & T O K75 Ge i
SCCEREL L 72 A A1 U C AN L2 BUR R IR SEBR 21T - 7o, XKREWERI & 2 W 3 o < gt
MRS 2 AT 7o Tl ORI SRR IV T BRI L7/ MBS EE OIS R S e, £iuh
OMEENRIFIIBME TH LN L D LFELIL TR Y . ZORBRIENH-FIRICER S Lo s
FHECERE T DDA TH D Z &R STz, EERITHR B O @G TEHREL L 72 2 (2
ZONMGRBRIE M Lo & 25, BUESHD/MEIABE 3D TR < | BURIMERICT — % OF M
ZHEDTNDHLEZAHTHD,

Summary
In order to study cytogenetic effects of radionuclide contamination on wild plants around the

Fukushima Daiichi Nuclear Power Plant, an improved micronucleus assay method was developed. The
assay was proved to be applicable to the detection of accumulated genetic damage by radiation in dormant
seeds of Japanese native coniferous species, Japanese cedar (Cryptomeria japonica).
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Investigation of Unstable Chromosomal Aberration in Wild Mice Captured at
Region Contaminated by Fukushima Daiichi Nuclear Power Plant Accident
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Summary
In order to study environmental effects of TEPCO Fukushima Daiichi NPP accident, unstable chromosomal

aberration (dicentric) was examined in splenic lymphocytes of small Japanese field mice (apodemus
argenteus) captured at the contaminated area. The dicentric was shown to increase with ambient dose rate and
accumulated external dose rate of individual animal.
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Effects of ionizing radiation on salamanders
in contaminated fields and laboratory experiment
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1) United Nations Scientific Committee on the Effects of Atomic Radiation: UNSCEAR 2008
Report to the General Assembly, with Scientific Annexes. Volume Il: Scientific Annexes C,
D and E, p. 221-313 (Annex E: Effects of ionizing radiation on non-human biota). United
Nations, New York (2011)

(http://www.unscear.org/docs/reports/2008/11-80076_Report_2008_Annex_E.pdf)

2) Conger and Clinton: Nuclear volumes, DNA contents, and radiosensitivity in
whole-body-irradiated amphibians. Radiation Research 54, 69-101 (1973)

3) Fuma et al.: Derivation of hazardous doses for amphibians acutely exposed to ionising
radiation. Journal of Environmental Radioactivity 103, 15-19 (2012)

4) Yamamoto et al.: The age structure of a breeding population of Hynobius lichenatus
(Amphibia, Caudata). Current Herpetology 30, 7-14 (2011)

5) Fuma et al.: &% HEh

Summary
We are investigating effects of ionizing radiation on the Tohoku salamander, Hynobius lichenatus (amphibian)

in severely contaminated areas near the Fukushima Dai-ichi Nuclear Power Plant. We are also investigating
effects of chronic gamma-irradiation on this salamander under experimental conditions. Results of the
laboratory irradiation experiment are presented in this meeting. At dose rates of 37, 170 and 520 uGy/h,
chronic irradiation did not significantly affect growth and survival of H. lichenatus from embryonic to
juvenile stages. At 4,300 uGy’/h, metamorphosis and growth of juveniles were delayed, and all the individuals
died mostly at the juvenile stage due to hematopoietic damage and subsequent sepsis caused by immune
depression. At 18,000 uGy/h, all the individuals died at the larval stage due to a multiple organ failure. This
dose rate-effect relationship and dose rates estimated in fields, which will be published in the near future,
suggest that survivals of H. lichenatus will not be affected very much even in the most contaminated habitats

in Fukushima.
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Radiation effects on medaka around Fukushima Daiichi nuclear power plant.
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Summary
Medaka, as an excellent experimental animal model, is used to identify and predict human health effects in

varied research fields including radiobiology. A lot of data for the radiation research on medaka have been
accumulated so far. In the present study, using the micronucleus assay, radiation effects from the Fukushima
nuclear disaster have been analyzed in various organs of medaka obtained from two places near the

Fukushima Daiichi nuclear power plant, where the wild medaka are constantly available.



	0 放射線影響ワークショップ表紙・目次
	1-1 要旨_Dr_Sergy_Gaschak
	1-2 要旨　Yoschenko Chernobyl Accident and Its Impact on Plants
	2 (農工大・五味氏)意見交換会要旨
	3 荒川_環境省意見交換会要旨
	4 山本様_ツバメと水鳥への影響要旨
	5 岩見_ツバメの巣の放射性物質汚染状況
	6 大久保_環境省意見交換会要旨（大久保、逢沢、飯塚）（提出版）ver140226
	7 小金澤先生_環境省意見交換会要旨 ★コメント削除
	8 羽山_環境省意見交換会要旨
	9 (国環研・玉置氏)意見交換会要旨
	10-1 尼子様_環境省意見交換会要旨
	10-2 渡辺_環境省意見交換会要旨
	10-3 久保田_環境省意見交換会要旨
	10-4 府馬_環境省意見交換会要旨
	10-5 丸山_環境省意見交換会要旨

