QST-R-27

RERRSD T REHBICR S BAAND
B2 Y LOBITNF X —F
~BI-EPHI BT 2RO LD F L~

ESRVRTI ;b1 ¢ N e o S e 5 g A b



WERESE R ENTFRIR L BA~DOBEMEE S T AOBIT/NT A —X
~ B -ENNCBIT DD LD T L~

A Summary of Environmental Transfer Parameter Data of
Radiocaesium for Foods: Obtained and Collated by QST-NIRS after the
TEPCO’s Fukushima Daiichi Nuclear Power Station Accident

FATHEH 2023 4 2 H
TREFAT ENIAFZEBIRIEN BRI EIN T T B R A
HESL T 263-8555
TERTERMEXI 4-9-1
B - R O E R SE T

TEL : 043-206-3256 Fax : 043-206-3267
Email : tagami.keiko@qst.go.jp
URL : http://www.qst.go.jp/

©2023 [FENAAFFERFEIEN  m RV AT B R A

Printed in Japan

QST-R-27



%

\'\%
Jull]

KBRS E IR IR ETOELNG 1 2FN/ B L LD & LTWD, FHFEAE YL,
Y REO HHRE FHA G HFIEAT H ARIR - T e R B 2 15D . 22 < O ARIBFFEHERI K5 O
GEE O DNBREE T S VT B E O S AR BN RE ORI I IR Y A~ Z OIEB) DO —H
T ABIOBEBEOBAREDOBLAI G, BREKSRENIIE & L TBUE bk T TV
%o HEHRRE SRR G EET CIE, 2 E TOAETEBIC I T 2 B L FEZE BRI 5 O RRBR 2 15 >
L. JEEHEWE OBREEF A~ 2y b NRERBE O T < BEFEHIC 2721 5 720 OBRBEBIT /3T
A—=HIEFEBRLT, 2OT7T —FWELFERIIIT> TETZ, 2016 FITITHEHFRE R EIIEHT &
H A R B R O — 5 & S, B FRFFEITIICBH SR (B & L TR L
T2, ZOHRBEIERHMET —FZEHMLTEY . T b DORED 2020 FITFIT I 7z TAEA D
Tecdoc No. 1927 IZH#i SN TV D Z L1k, KRERMEDO—DTHA D,

Al EMFO TG - EFHPBURRRE ST T, B 1 IR REEE OK TS0
T, ZTRNETO—HEOBREBIT T A =X T L7 — 28, lkEE LV ELHI/T A
—2EETTT 22 & & Lic, AIERET ORI E N NRCREICHIT EBE 525 ETD
BIT7a AIEHETH DN, BHIMICH T2 2 Ml 2 FFE Ok X 0 BB T/3T A — 4 1\
ODMIT7 o TERZ LI, REMABEEORERERIC SN D EEZTWD, L RERF
METY 7 Z2IX L LT HREMRICELTHND Z L2 WLV,

202341 A
ESRVRTIEHEEE TSP IN
A BRI I B FE A
HE FHBOE



B

FORENEEE R OFL T, BMOBHEBHGEPHSRITBNA Ry e b 2T Zh
(ZxE U SR AN ZE PR S AR - B BRI AR JE T T, S AR & BR T BT 98 2 S L
TEIZRE D, kkx 7235500 CTHIE BB DO 72D OXIG « KR EITV DD, BWEBITT —4
HEREL, TORREEZRLETALELTE . ZOFRENLELNTZEHINTZL L, FTAEOATR
B A B8 LI @&l 2 B UITAT 5 72, BFET M S REBIT NI A =2 DT —F 1y
FeHE L TR LEENEHE I N, ZORBRESBITENTBIEND, xR L—T
DG LI BREERAT ST A — 2 ERZ U B 2 D BHINIZHONWT, —ffomEFICED L&D
Tz, FRUICIE, ABEEFICRE L TOD Bt v v A (Cs) BEO/NT A —F 2R
- BT X > THHRSINIAEDOREZHE T DI2OICHEREEH TV OBEWFRE (),
- FEITHENT S AT G S B SHE AR DRCRAT A » TIRENBA T 20 =% U 73

B (1),
- O Cs ITBARE R BIG T b DM DTG YN D & D IETH YL I ~ DR T 2 EI S (f)
- - R S BUARE K O K 3 KONl K 5 O /K BN 31T 2 HERE /K 0 BAR AR (Ka)
- HENOE R RSASOBITEIS ()
- R D EEREA~OBITEIS (Fn for milk and Fr for meat)
- FRHEMSOB AR ) 2k KO AEDILRIZOWTOEBI TR (T
- KR-KEEMIERERREL (Water-biota concentration ratio, CR)

FRIZ HREREE T COEMEM ~DOBATIZOWTIE, HBEOARERZNM LT —2ThbH Z
LNz, BCKIZITRWILREZERDEELBEIN TV DR TEERT —Z Thd.

AR e A mE -, NERER"

ESLAFFERHSETE N BRI REAN TR R
B - R OB E e AT

R SURNITER BREIBAT NI A — SRS —T

PR IR TR AT L —
‘1B BEIEWEANPH S FEHEE T — A



Summary

The accident at the Fukushima Daiichi Nuclear Power Station (FDNPS) of Tokyo Electric Power Company

provided us a great impact on Japanese society due to the radioactive contamination in food products.

Because the National Institute of Radiological Sciences (NIRS) of the National Institutes of Quantum

Science and Technology has experienced lots of studies on environmental transfer of radionuclides before

the accident, in response to this FDNPS accident, we studied and collate environmental transfer data for

released radionuclides in the environment while responding to and supporting the reduction of radiation

doses in various situations. Many lessons have been learned from this accident, and we recognized the

needs to prepare an environmental transfer parameter data set to be used in mathematical models for the

assessment of radiation doses for human and biota considering the unique environment in Japan. In order to

share this experience in the future, the values of the environmental transfer parameters obtained by our

research group and the factors affecting them are summarized in this report. The following are the main

parameters of radiocaesium included in this report.

- The mass interception factor (fg) to estimate the concentration of crops contaminated by fallout,

- The weathering half-life (7\) to estimate the time period for half of the concentration of radionuclide
directly attached on plants decreases with wind, rain, and plant growth,

- The rate of translocation from contaminated plant tissue to other non-contaminated tissue (ft),

- Soil-soil solution partition coefficient and sediment-water partition coefficient in the hydrosphere such
as fresh water and seawater (Kq)

- The root uptake from soil to edible parts of crops (FV)

- The transfer to farm animals (F, for milk and F for meat)

- The aggregated transfer factor (74g) for game animals, wild mushrooms and edible wild plants

- Water-biota concentration ratio (CR)

The data on the transfer to animals and plants in natural environments are particularly valuable because

they reflect the natural environment in Japan and also take into account the custom of eating wild plants,

sansai, which is not the case in Europe and the United States.

Keiko Tagami®® ¢, Nobuyoshi Ishii® ¢, and Shigeo Uchida®®

National Institutes for Quantum Science and Technology, Quantum Life and Medical Science Directorate,
National Institute of Radiological Sciences

@ Environmental Transfer Parameter Research Group, ® Research Group for Radionuclide Transfer in Biosphere,

¢ Biospheric Assessment for Waste Disposal Team (~2020)
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Figure 1. Transfer parameters of radionuclides in the environment.
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2 HEWIC L BEWTFREC (Mass interception coefficient, fi)
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Table 1 Geometric mean and range of mass interception coefficient (fg) of radioiodine and radiocaesium

for vegetables observed after the Fukushima Daiichi nuclear power plant accident

Radionuclide — Crop type N GM Min. Max.

Radioiodine (**'T)

- Leafy vegetables 29 0.052 0.005 0.30

Spinach 15 0.048 0.012 0.20

- Other vegetables (head, stalk, etc.) 11 0.007 0.0005 0.16
Radiocaesium

- Leafy vegetables 15 0.13 0.020 0.72

Spinach 6 0.14 0.026 0.72

- Other vegetables (head, stalk, etc.) 4 0.053 0.020 0.12

2B, R NREROEBELERBICIIBIER e FULABEEIIRDL EEXOND. BEH
—JFREKTIE, BEHMEARA e F U LAOBREEN Do s, T — 2 ERSETHZ
EWTERDSTEN, 77—V T3 —NAT T NSt 2T L C 7 — 28, ARLT
WHDTHERL TV &2V (Tagami et al., 2022a) .



3 v=¥ U TEEH (Weathering half-life, Ty)
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Figure 3. Giant butterbur leaf blade and petiole samples (left), cut plant tissue samples for Ge gamma

spectrometry measurements (right), and the Ge detecting system with auto sampler (bottom).
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Figure 4. Concentration changes of '*’Cs in mature leaves parts (leaf blades and petioles, in fresh mass

[FM] basis) of giant butterbur affected by the Fukushima nuclear accident in 2011.
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Ai= Ao % exp (-Aefr X t) (2)
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Table 2 Weathering half-life (7w, d) of radioiodine and radiocaesium for vegetables observed after the

Fukushima Daiichi nuclear power plant accident, and the Chernobyl accident observed in Japan

Radionuclide — Crop type (C or F") N GM Min. Max.
Radioiodine

- Leafy vegetables (F) 26 8.4 3.0 23

- Herbaceous plants (C) 13 19.1 7.0 74.3

- Other vegetables (F) 9 7.3 2.2 27
Radiocaesium

- Leafy vegetables (F) 11 6.2 3.1 8.9

- Herbaceous plants (C) 7 18.4 13.0 53.8

- Other vegetables (F) 2 6.7 5.8 7.8

*C: Chernobyl and F: Fukushima

Table 2 DFERN D, fEHE I FEIE OB D T, 7 — 21, B Cs O 53 Bk =
UHRLD ORI NENL SRR DD, REREN RN, —JF, T/ 74V ES
FHBEOT —Z LD L, BEE AR EFHED T, ARIE T WO ZA T, K
BEMEOENNIMZ T, Fxb/ T4 VFEFHENPORKLIZHDIZON LRGN OMh=T 1
JNIME LT GDOREFELTL DO TH Y, @EE R FHIIH AN TEmIZIEE VT o7
REPENE 2 BTz,
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4 EEJEFRE (Translocation factor, fi)

Translocation (R&ifi) 1IAEMIRD —EBITE DA < WIS 7=D B, FEMAEBAICHEITT
HEL AR L TWS., FO7=%, B0 220G, M OB RISV TITdh F
D ERE IR0,

BV UL (K) (THEDTICIBNTESICBE L, FFICEWES 2 DT 728 & OTEMED &Sy
\ZHER T2 Z RO TS, Cs PMEMDOVETLHER THD K LRETETHDHZ &b, K
ERBRICHEM R 28R T D & B2 DT, 72720, K & Cs DR TO A6 Z I3 2
L, T LH—HLTWRWZ &5 (Tagami and Uchida, 2015a), K 23479 20012 Cs
ITLRT WV, BREAOEVRS DL EE 25, bR, I URITHYOVEITLE TIERN D
EMD, FEMRAGIHEPIZ I « S535E S AL7R0.

RO L9, BORTERE T & LT BT - REFF S VTS EE,  FRICHUNTE Cs
%, VWU U TRESNTIC I EMENFICRIN S, ZOHICIEE b TICOHAICER
WD LIk, BT RIGYSEA A U D AleEMED % 5 (Tagami etal,, 2012a). Translocation
factor, fil&, 154 LTI OIFHREML~DOBITHIRE DL TR, Tx IR EIHONT, A
BT — & & vy, 24EED BERTARISHRI S 28 2 OE 53 ~ DS Cs DEEFRICEIT 2 /3T 2
—HEERAICKVER L.

ftr: Anew ! Adirect (6)

Anew (Bg/kg dry mass [DM] or Bq/kg FM) [3IEE YA, & 2 CTITET P OB Cs IREE Th
D, Adirer (Bq/kg DM or Bq/kg FM) (XE#E/HY L7723 AL S L <VZBYERENL CTH Y, = 2 Tlik2
FIEOTHME CSIRETH D, Lo THRAREL (f) 13 dimensionless Th 5.

FER % Table 312”9, 2011 FITEBHG YN HE L C2HFERORENFE S, AT R
K< 72o7=. LAL, 201248 L ON2013-2014 DT — 2005, FEEFROF N 2EEL Y HE<
AWM D Z EnbooTo. AFFEORMEIT IAEA (2020) ITHEHEL TS, SHAF OR
FEaRWEOTHiEL LT, RUSHNCAREL BE CERMTTE, i TRIL 5 HiEEZ T,
30%IZEBRETEDHZ LB H T L7z (Tagamietal,, 2012b).

Table 3 Translocation factor (fi) of radiocaesium from old leaves to new shoots of tea tree

Year N AM GM Min. Max.
2011 14 0.8 0.7 0.4 2.4
2012 32 1.5 1.3 0.5 2.6
2013~2014 7 1.2 1.1 0.6 1.7
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T2 G BAREONENIC— BEUD A F T E Cs BRI, #R A I EBIEAI I - T
TEDHBNTWD., BB OLGEDOIN R (Ter) & U TEWVEREIIAIEL S50 H, EWVAK
X416 H TR L2 Z &2 L7z (Tagamietal., 2020a) (FkrOFtiL 6 HER).

o4 1 ZLART, STHEOFEM O 24FEEE (old leaves) & Y44FEIHE (new leaves) DIRE L Z D%
WE LTS (Tagamietal., 2012b). ZiUIT b b fi L7257, WO T f ZFHE LT Table
412" LT, _=HF AEF (Redtip photinia) (X2 D57 CTH L7 7 LIZiEHH TOZ
DRENSTZ, F2FZ A (Fragrant orange-colored olive), Y (Azalea), Y/ 7%

(Camellia) I ZIREREVDRONRNST-. WL D REDSTDIE, X=TFAEF >V
X% > 5 (Japanese aralia), ¥ E7 B A >V Y UDIETH 72, Table3 DF ¥ /) FDOT —
ZEWET DL, R FRAEFLERREE T2 ERbhd. IO TERILERTH S
B, VY VORI FLREICEDEZ TWDLOBFHETH Y, OB T 243
FORED LHHELS EoroTo. BT EEYEREICET 2 IEREADBLETHA D, BEET
\Z Figure S \ZIXHRN= D F AET OHFEORHOEEEZRT. FROEN2FIETH Y, READHE
T CUEEE) ThD.

Figure 5. Red tip photinia @ NIRS (top) and separated new, middle, and one-year old leaves (bottom).
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Table 4 Translocation factor (fi) of radiocaesium from old leaves to new leaves of five tree species

Activity concentration Translocation factor, fi
Engllsh name and Date of 137 134 137 134
. . Leaf age Cs Cs Cs Cs Avg.
sampling place sampling
Bg/kg FM  Bg/kg FM
.. 2011425 N 406 £16 359 +11 0.83 0.80 0.81
Red tip photinia @ o
NIRS 2011.4.25 Old 490 +16 450 %11
. . 2011.4.27  New 400 17 389 +12 042 047 044
Red tip photinia @
Narashino 2011427 Old 956429 82719
2011.426  New 325 +19 267 +13 032 028 030
Fragrant orange-
colored olive @NIRS ;11 426 0l 101631 944421
2011.5.17  New 89 £12 83 £9 024 031 028
Fragrant orange-
colored olive @ Chiba 11 517 o1 368430 26619
2011.4.28  New 339 +22 328 £15 0.09 0.10 0.09
Azalea @ NIRS
2011.4.28 Old 3778 £89 3351 60
2011.5.5 New 572 £30 533 +22 0.19 0.19 0.19
Azalea @ Narashino
2011.5.5 Old 3051 +88 2829 £62
2011.4.28  New 83 £10 81 £6 038 042 040
Camellia @ NIRS
2011.4.28 Old 219 +14 191 £9
Camellia @ Chiba 2011.5.17  New 69 +7 77 5 048 0.74 0.61
2011.5.17 Old 145 +9 104 +6
. 2011.5.18  New 3346 40 +4 023 030 0.26
Japanese aralia@
IR
NIRS 2011.5.18 Old 143 +7 135 +5

+ Counting error
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F, ENLEAOEERIET TR, WO LS N~ OV T S IIE 21T
7eo72. 20114F 4 A 20 & 28 HIZEI SN2 TF = — Y v IO, {55 L7z BEos & H FER
D Cs DEEFRERE S, FIRDOEY, Adiree & EEBO K VEMEIRE (Bq/kg DM), Apew 15
FEVGYLEBAL DERAR P DOJREE (Bq/kg DM) (ZiE E X T £ 28 H L7z, #55% Table SIT"7. 4
A20 HOT =2 ITRABOTF A N —HIENPR TS THLeHSBEELE LTS, I UHEITIZE
EAEERTE LT R0, TEHE Cs id ik U7 B2~ ol & FREOE L /a7, 4 A1
ERReE DY, ERIBICESEATOMD LF/HTH DL Z L0vh, HB~OWEOBEN KX 0>
Tl EDBEL TS EF X bl (Tagami etal., 2022b).

Table 5 Translocation factor (fir) from above ground parts to bulb of tulips on the sampling date

131] 1340 1370g
April 20, 2011 0.05%0.00 0.20+0.01 0.21+0.02
April 28, 2011 0.03+0.00 0.41+0.02 0.53+0.04

+ Counting error
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5 t+E-TERRESERE. (Soil-soil solution distribution coefficient, Kj)

- R O BAR S (Ky, Likg) OA A—VEAMNIRL
72 KalZQOIE SR 3 ol U 72 Bs, HEEERICE PR
TN, b LIHRMAOBENE & HIZBEI LT Vo0, HDHN
1T, @B S QO RS, BEFR-PHERE K OE A K
DIRFRICIBAT L TR 2 ICRB BT 2 O a2 R T DI, HITIEHD/RT A
—XTHY, IAEATRS 472 (2010) IZKATERSN TV 5.

Ka= Asotia/ Atiquia ~ (7)

Asoia [ ZEARH OPRE (Bg/kg EBH kgDM) TH Y, Ajiqua [ TIRAET OIRE (Bg/L) THD.

EHEa v (BD) OBE, IR E W OREREREEEIT A I = X A ERE T O
WEECTHD., Lo LEANIIZI VRO LE~OPGEREZ D Z SITBRERICBWTEETH
5. b Lo BTG E S O RPUE SN0 THIUE, SAKFIZBIREEND Z &3k
MoOTITTHD. L, BEE - BREFERAE LR, KEkbo BIRBEREEY, K
XML Ip o7z, EMET VRO K2 oW Ty FERTROTEY, FIRICBIT 5/KH
THED Ky DA EYEIT 67 Likg Tdh o 7= (Ishikawaetal,, 2011a) . 725, 1gdHHETK
IZxt L 67 U Ea DR A RHE L T D Z &2, WE HETIES S Hed v e &
s, HRENCIIHETES 7HED K 1E 6.9 Likg & AARDKH HHEL 5 & 1HHIE S,
TR 20, B S ORI Cs L0 b BEICRFEr SIS W, IREIFENEYE LY
A, FIKIZBATL, SDIIEEAKGICBWTHREZ IS NI ED, EtEa vRICL DA
FPHOIBYIZ D72 N D ERIZ e o 7.

728, Foa I IAEART ORGHES 7 ROBREFEIZONTOERHIT> T 5 (Tagami and
Uchida, 2011a) . —MXMIZIZ I URITINEAT 5 2 & THT 2 L S TWd., LnLRedib,
Dl bR EE LG, I UROETFEAZL, WhigSETHEEE T, Wk
ENDZEEHLNI LI, I UEERET D010, WREEA BRI ESZ ENE
ZhTo 7= (Tagamiand Uchida, 2011a) . F/KITHERHEEINDHD, TORIZNZ 6N TWD
AE R HERET R U 74 (NaClO) (2L - T, IUHEMNI0; (HIO; DI 110°C) Dfk:
BIZEAL LTz (KM, 2017) L&EZ 6.

B Cs 1DV, FEBRETORI b L—H—FBRIC L REOKMFEEMEE LCOKHE L
C 2260 L/kg, 1T 3900 L/kg 23 #tE 41 T3 Y (Ishikawaetal., 2008) , Z D7 —#|LIAEA
(2010) 7 BHWE STV D EFEH 72 HELEE 1200 L/kg £V & EV. 723 IAEA Tecdoc 1927
(2020) (21X Glaysol ZfE - 7o 7 — & & L CTEITFEEIE T 620 Likg OUKSrfafikig) , £7-
940 L/kg (HEACIRRE) HE ST 5.
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WA, RI b L—H—32BRTiE<, ZE Cs ZBREPITHAET 2LV 2L T K2l
ETHRERPE SN TEY, 0 KB 10%10° LV Th oz, E Cs 2f# 5 Bl &
LTET LN TNDHDIE, JEMRE Lo HEPIZEWT, MEH R FERIC LY Kt Ehre
FEHHE CsIBIENR R <, ML —H¥—& LTHIMT 5 BCs & BT on/elid 2 &Thd. L
7y UEBIITIER T ORE A2 RIET 5720, JIFERBICHENS WCs NEH LARWRY, A
RIZRI b b= —EBRICER 2. b 9 —D%5E Cs ORI %479 Bl & LT, ICP-MS %D
BRESTTENBES XD Lo TERIEBETOND. L, bk Cs ox@h%
HDTIZOIZHE Cs 25 Z &1, MIEEZBXT-5E, FMEUREREGELZLIR5.

ZOFE LT, BES - FORESBRICHE SN R K ZEY £ 9T Table 6 187, =

DEROF ) PF VT =2 IHEHRE LTS (HE, NH, accepted) . ZiE Cs 12X D KafHix
RI F L —H—3EBRICHARTIHHIKRS, Cs M EIZRFF SIS WZ 2R LTS, Ll
RND, ZRE Cs o7z Ke ZWET 2D ITHEIC L D &, 138 A EDIERTIXLE Cs
DOEWMENZNZ LIZKS<. R M ——FRTIX PCs & & LT 10kBg/g FRE (R
1.4X102 1 [23X10" moll . ZECs EHERWVE D) MM TWS (Ishikawa et al.,
2008) . Mishraetal. (2014) &ZD 7 N—FIZ LD —HEORE Cs (13Cs) Zfifi» 7= YIMIFEBR T
%, TEE1glckL 50mL @ 3.3 mg/L (23x10°M) R EZE->TEY, FIUIRFETH 7.4 X
10748 (1.24x10°mol) IZHIYST 5. DF D HHE1 g2k L, RI hb—H—3B IV & 10450 1
DD Cs PIFMENTND Z LI/,

WD K FRRITBWT, TEIZIRINT 2 &0 TEORFFREZ B A Tiud, B Kl
MDHEIN TN RN ERDNo TS, £ 2 Thx R TR 21T - 724558, MR%RE Cs D
BRELLTIOTMLNAR—2DHZERVZ) TS (HE, WH, inpress) . ZOfEAHE
RTIZBOZE Cs PIRIMENT5GE, TETORSEME Cs 0B S 34 ELSFHIiTE v &
b, ZOWMVPNITEENLETH L. MO THRRIC, ZETLEN KfEIZHET L Z
ERIMBITND. FIZIX NI T DWW T Ishikawa etal. (2011b) 233E L < ATV 523, Cs LA
BRIZ, 208 Ni O&E 2 UL KB D3 5.

Table 6 Summary of adsorption K4 (L/kg) for Cs observed after the Fukushima nuclear accident

Isotopes Land use N GM Min Max
1 *
370g op 1440 Agriculture 9 940 3.7x10? 6.7x10%
flooded
137Cs or 3*Cs Forest 34 1.8x10° 6.8x10" 1.4x10*
13Cs (stable) Forest 23 2.7x10? 6.3x10! 2.0x10°

*Data from IAEA Tecdoc 1927
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REEGLEH HHEERE  (0-5cm) (2B 2 B Cs ORFFEIGIZONWT, DX 9 eREEL
MELHINDDPIZONT HRFTZITo72 (H E, WH, 2020c). f&EH B FLOFEL S %
% B4Cs VY, 0-5cm £ TOFEEE 0-20cm 22/ & L7-FFOEIA  (Retention factor, Ro.sem)
ZReDTz. FEE%A Table 712777, 2011 FETIZARED 85%7° 0-5cm IZPRFF S AU TV 223, 2018 4F
FETORFEMITBLZ 20% B S HICFHICBE L CWeZ ERbhole. 1272, Fln b 8 HF#%
WLTH 6-8FNKESemIZHE->THEY, HEIEISARINTWDHEERD. ZOZEMn
5, THEIC XD Cs BREFREIZE WV E VWX D,

Table 7 Summary of retention factor (Ro-scm) of **Cs in surface soil (0-5 cm) to the total (0-20 cm)

observed in ten prefectures in Japan

Year Geometric mean Range

2011 0.85 0.76-0.98
2012 0.80 0.61-0.92
2013 0.78 0.55-0.95
2014 0.75 0.49-0.94
2015 0.76 0.42-0.94
2016 0.77 0.63-0.82
2017 0.66 0.41-0.87
2018 0.67 0.55-0.85
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6  HEHE Cs DEZEBH (Effective half-life, Ter)

FE4, B*J:i% KEER), TNK, WEKEOHEE Cs DIRE O % 3250 (T THE
TS, < OEAEMERO 255y, F3H, BT, EHO3Mm RIS (Smith
etal.,, 2004, Tagami and Uchida, 2016b) . Figure 6 (21% 3 sl DMER ST EAD 7 F DEED
BICs IR BE DRI L 2 7R LTz,

W77 71— .
& @® Flower shoot
g . O Petiole

10 o E
- Leaf blade E
j -

o
2 3
o
m
=
S 10’
)
©
j
)
c
S 10
c
o
O
10 " " 1 1 1 " 1 1

2011/1 2013/1 2015/1 2017/1 2019/1 2021/1
Sampling date

Figure 6. '*’Cs activity concentration change with time in giant butterbur collected at QST Chiba.

ZORFEITUTOR TR Z LN TE D,
Av= Ay X exp (efr 1X t)+ A2 X exp (etr 2 X t)+ A3 X exp (Aer3 ¥ ) (8)
A1, A, Azl i%h%“h@&iﬁmi %O%\EE’ (2 £/ 3y LHEE) OFMIRE (Ba/kg £721
Bq/L) THV, %, FH 1D OIETEIZ 41-A2-A3 THD . FT2 deti 1, etr 2, Aefr 3 1XFENPA
FEETH Y, B Jetr 15Aett 254ett 3 T D . Terr £ 1EF(3) & [FBRICTIRDI L D L.
Teff = 11’1(2) / leff

¥, AT 2 FEERINT, EMFE LS EE - AE O L O IR T D AR R

WA R 2 2 LR, U= v B OR@) LRKICET I LT, WEERE
W (Tony) 5 K OVERRFIEH (Two) & ORNCIZROBIRAHLT 5.
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UTett = 1/Tphy+ 1/Teco 9)

Teeo I EFEBEOBREEFT TR OND R TH Y, ERLOHANDNEET 570, LR R
(Ty) X0 HELRDZ LN (wataetal, 2013) . 728, Cs DFA, @ 1k TIX
TecoKTpny 72 DT, TefiSTeeo ETDHTEMTE D, 82, FHIMDTOLGEIL, T+ H~HFIC

5720, MEFRPEEMINERTE R R IGERH 5.

TEEOWE K2 EDOIFAEMOLE, ERRTFHREEL Y b WHNTFIREEE ST T, gl L
TWDHALN— KA B O L/ N— A MIBITLEZD, iz /X— KA N
ALT20 LTRENZLT D, & 2T Tewo DD VIZREEHM (Teny) ZHWDD, [RIERICRE
4252 &NTE 5.

UTett = 1/Tohy+ 1/Teny (10)

Figure 7 |ZI34@ B 56— 1R BT 6 H I 1S km WA TRIES W2k OE=4 ) v 7T —
2 (WREIIR—IVT 4 7 A, https://www.tepco.co.jp/decommission/data/analysis/index-j.html)
(ZBWRAITDT 4 T 4 T EATHO TR Z T, D Terra 1312 H, Tem2lE 37 H, ORI
JR A R R K DR 2 52 TRTIZICHH AN TV D NS H DD, Ters N 124 L 725 T
Wiz FELIRTO Z OWHKD 71 —rr 7 5 — LT 7k Cs Bl o 72 TerlX 12 FFEFRE S o 720
T (Povinec et al., 2005) , FDOEIZRXIZETDOXOOHDH.

10° . . . . .

10? :

——BqlL @ T-5

10"

Cs-137 in seawater @ T-5, Bqg/L

10” :
10?2 -
102 oo 0

0 500 1000 1500 2000 2500 3000

Days after March 11, 2011

Figure 7. '¥’Cs activity concentration change with time in seawater near the Fukushima Daiichi Nuclear

Power Station (T-5).
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6.1 MEAY

JFR BB RZIZBW T, WKOIGYENERD NI DR COMMEORIBEX bz,
ZDD, REPIZBIT DV OBOEE L RO DTDDOERT =2 BT LA ERN. 22T
ez 1T FETRAFOFERRE TG SN AW FHEEN (L) 7— 2% F L, BREPTOIERT
— X LT E D X O ICHEfi L7z, 7 — XX Beresfordetal. (2015) Z#EfliL, IF—nm v )& HuL
[CHAR P THO LTS EW#ERHEE 7 /L (ERICA) OF —Z N—ZIZWYIAENATND.
EREOT—42 L LTHERRD, RMEIITEROBEMED T, 7 — 4 % Supplement Material ™
Table S2 (ZfF L7z, #EKRBODHIHE Cs D Tyl FHEH BB 27 =2 23 21 fE RS0, %
fAEREA 2.0 H (HiFH : 0.4-84 H) Th o7, HUIHMEI URITOWTIL 6 TR 1.7
H (0.6-49H) Thot. EL7EX I T Th DT, EFROBREEHITIBCITELERMI S
FZD T IDHRORREVNEBZ LIS, BELL, YO0 S AOEERIIS Teo 113 2-
3 RRREE L HEE S AL, WK ORESRBIREE A TR BB AR T ORE L BADT5 L E 26
iz, WEKDIFYLZOUWTIE, Yamamoto et al. (2015) 23RO Ky HEE D 72 0O K i FE fif AT
RSy & BRI D 2 AT KD S LT .

HEHPE Cs D 2 FZH DAY (Teeo 2) IWZDOWTIE, FEEK 650 H H £ TOREAEHEORMNTE
=% 1Y 75 —% (https://www.mhlw.go.jp/stf/kinkyu/0000045250.html) % fif > CTHEH %17 - 7=

(Iwata et al., 2013) . S HICEMIES (Teo3) DD EBXTZHHOFKE 1600 HE TOT —
B o T fENT 1T > T % (Tagami and Uchida, 2016b) . [l CIZ#B#E ST\ B A
WD R% Table 8 ICFE & D72, Teco 2 & Tewo 3 2 LLHT % &, Japanese rockfish T Teco 3 DTS
RREL 2o TE P DOFFETIE Teco 2 & Teco sBARETH Y, EH 5 220-320 HERE & 15K
lCThole. DD, T IZOWTXHHAEIZ L > TR LN T —F ORMEHEZ =T &,
t 7 A (Bastard halibut) % 6 /4, Japanese rockfish D] T&H 527 & A (Black rockfish) % 4 {4
DHREMEDDHY, To T ELLDRBETHHFARETH o7, Two 2 EHET DL, T, OEIT
1/10-1/4 £72 > THEVEV. FRIZZA L OMENRNETH Y, EEDN D ORI Cs DF5-H
WL, T2 DEL BRSO TNDEEZEILNTN, MAT, Tw s CRINDIEWVHEHEENH 5
AIREME BRI S LD .

Table 8 Ecological and biological half-lives of '*’Cs in five marine biota

Teco 2, d (using Teco 3, d (using

English name up t0 650 d data)  400-1500 d data) o2 d
Japanese rockfish 197 320 (281-378) 59 (48-89)
Greenling 216-286 218 (139-285) -

Japanese common skate 338-684 315 (252-400) -

Bastard halibut 362-379 279 (228-365) 38 (19-73)
Japanese blue crab 298 -
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LSO & UTH Y I OARRFRPEEIIZTI T L 25, Tew:=298 HTho7- (HED,
2019) . R CHBJHEOA Lo BT, EWFRER T =30 H23HE SN TS (Table S2) .
TV TR DN B B OB L Z T Do, WA S RO EH T Lz
EEZHND.

FOE T O Cs DHERBIZ DWW T, Figure 8 (121Xt 7 A DFHAHF D PCs OFEE (i shi-
P TNDHDOT —4) ORIFEZEFE LTTay b LIz, F—Z I3EEHEE O/ Ok
FHEMERET — 2 X—ATh D (http://www.radioactivity-db.info/) . JFFEH S ALM] CHTHIAT,
T, FEFEET) Ll (WbETH) TEREESCE 7 AXE S D bR & LT RIFR ISR E
MDD LTS, WhEHTIH 202244 AL TIT1I51 T—2 1B 50, B &= 5/REko
W a2 A5 &, 20114 (83/84) , 20124F (140/155) , 2013 4F (123/184) , 2014 4
(65/188) , 20154 (36/252) , 20164 (13/229) , 20174 (3/238) , 20184 (1/230) , 2019
£ (0/107) , 20204 (0/38) , 20214 (0/35) , &72->TU 7=, Figure 8 226, Mt FERLLT
DT =X OHEBRDNLRW. 2070, EOX I EEI TR LT onE, BiE=H
U TREOT —Z 05 TIEDMNVIZ W, 22 TR VKOTBG L LN EWTZ, O
P Cs R EE L~ D WU E ) 03ME B 3 — IR 13 EFT OMIENO T — 2 1ZE B L7z, 2013 4
MORENDROE=F2 ) T E2RBLTEY, T—FRARINTND
(https://www.tepco.co.jp/decommission/data/analysis/index-j.html) . W< 2O H 27U 78R3 H
L0, BB CHEINZE 7 AW TOT—X 2 fH L, Figure 8 127 1 v b L7z, £HF
DN, 1 IROEEEEER T + v T 4 v T 54T o128 25, Ter=587d (Teeo=620d) & 72
D, Table8 Dt T ADT —H D 2EDES ThH-oT-. BERIENOUEKD PCs BIEIZIF L A Eli-
TELT, WBAORERNG b HBE Cs DIRMEREDP SV E RSN TWL L E2ERD &
(1128128 , 4% LI S B Cs P S D BB E TS D MREMEDR & 5. Tewo 3
ITHEAK DI 2, BYESECAEME FOEY CsIRENRPE L TRELRLLEEIDLND.
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a ® |waki
®© T )
€ I A Sinchi-Minamisoma
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Figure 8. '*’Cs activity concentration change with time in bastard halibut meat collected off Fukushima

(Iwaki, Sinchi-Soma-Minamisoma, and Fukushima Daiichi Harbor entrance).
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6.2 WAKRED

BKEDIEERNIBREFL L D £ 75720, By vabRRICHEH S WEEZ LR
L. 2L, EECEAN N L——FERIC K0 AR R 2 E L. Ty 2 OFERIE, 24T
63-75 H, ¥ ¥ a2 T50-53 HE (excel 7 7 A VB, WIAKRLY BOSLRWVEECTH -
FREFIZBNT, RIS THD Tewo s &I E A, TAV Y Y T= (Red swamp
crawfish) C 688 H, €727 A4 = (Japanese mitten crab) T 976 H CoH -7z (Table9) . R L
Table {2/ LIZKDHEH L LN TEDERH L HOD, FREOKEETH -7

—77, Wadaetal. 2016)ITf& B IRNORBUICHEH LT —Z T 21T o TofE R A2 ME L T 5.
ZOREREF L Db D%, FUL Table 92T, EONEHNITHZE LD 008 <, 347-
631 H Tho7-. KIPOBEELEHAFARE TIZRNZ0D, AOKETE Cs BEITHFE IV b <
BRESH T ONE I NEHETIIZRW. T2 (Ayn) 13BRE2BRDEEENOFEATH

WA S LRI ENTEWER T 2 ICBITL T E b, A 77 (White spotted
char) (XAA&ME, 7274 (Japanese dace) & =24 (Common carp) IIHEEMTH 5.

Table 9 Ecological half-lives of '*’Cs in freshwater biota using after 451 d data

English name Teco 3, d (using after Teco 3, d (using after

451 d data) 451 d data), water
Red swamp crawfish 688 919
Japanese mitten crab 976 881
White spotted char* 572 (428-918) -
Japanese dace* 347  (202-568) -
Ayu* 381 (352-447) -
Common carp* 631 (568-694) -

*Data from Wada et al. (2016)

Figure 9 121%, BREEE DMTI2 > TV D KAELEMMSEME T =42V o 7 AR R

(https://www.env.go.jp/jishin/monitoring/results_r-pw.html) 75 PRI DT — & Z 8L, )l
K, 7=, aA, 7740 VCsREORKELEZR LT, 20T =40 b, KPP ORERADE
JE & 3FFHOADORERDHE T L T e Z Enh, HEJHEE RBICHO Cs IR EITKH
RSB 22T DA RetEDN R S Te., FRTKEAOHRTH Y 2, ZTOERBIHRHE G,
SHE Cs IREENE R R BRI R UK CTh 2 NoEEBELZITHLEXLND. MDY
I, AR D FEVE Cs IRBEI SR 4 AT T MO OB LTV HIEL HHEDOFRAN,
HERTFELTHETONDS. £22C, AUKEREEDOT—Z2 L0, KEJNZOWT, K& HEFREY
B L ONER D PTCs PR E ORRREFZAL % Figure 10 78 L7o. K EHEFEY & 61 VCs JREDREH & &
HITHD LTS Z L3bhd. PIZOWTE, AERBDIZRON RN -T2 bDD, ks
L TRz & > 7.
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T TRESED, BEEEOAEY T O Cs IBERADEE, 5123F0 EALoEwic
DOWTFEL LT T D 720121, WAWAZRIIISIHHE O T — 2 23t L T T 2 0B RNH 5.
BxZA =X LRHOT= D O EHER % % —7 > ML THEDH TS (Ishii et al,,

2021) .

| ® River water B Common carp O Japanese dace L] Ayu‘

100 |

10 b

01 L
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Cs-137, Bg/kg fresh mass or Bq/L
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Figure 9. *’Cs activity concentration change with time in river water, and three fish species in Abukuma

River.
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Figure 10. *’Cs activity concentration change with time in river water, sediment and plants in Oota River.
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6.3 AR L OEREY

BRI ST, 0T =¥V v 7% F LT 58ROV TOT — 4 2
Wi =T, FPOEERUNOT =X IS FEET D, £ THERAE, oy =Y
VU BT LA CE DRI O %O, EREEHIOE 2 0 (Tw 2) ZFHEND
BEBUANOT —& 2/, ZOWRETHIUT—2OEEBER TEED LB X T, Tw 2 Z2RKD
7= (Tagami, 2017) . T—X %2 F LT Table 10 (IR T. Fxb /) 74 VFEBESEDOT —F &
BRFEHGEOT —F 2 LT 25, RUHOES TRENBD L2 E¥bnotz, £,
XTI, RO GE, 148, R, RRE) OF—2MITHE CEEH 2R > TBY,
230 HCdHDHZ & %Zsx L7z (Tagamiand Uchida, 2015b) . T D7z, ZDOTF—Z % HiH 2 L TH
WH ORE DD IHRERHEE TE 5.

Fo, BME=F V7T =2 2lioT, BERNDOAIXFORFED Two » L ZH, F
¥)C 354 H CTdho7- (Tagamiand Uchida, 2015b) . ZDH%DEINIIE L 72> T\ D 2 L W3k
RBEINTND. Teo 2 DIWIRIL, BIARHFIZERE SIS Cs DI - BRI L DI A T
BIAROEFER T Z LIC R DMREBIBRIND AT o ZOFERTH Y, B R e S 4
L. T OBITRIRRUA 7= D5 %R E 72D Z Lo, #ikd2 X H e P ottt Cs D
FERUD DIRER R O Cs JEEDE/RPDER &7 D

Table 10  Ecological half-lives of *’Cs in trees observed after the Chernobyl accident and the Fukushima
accidents. Data from Tagami (2017)

Chernobyl Fukushima
English name
Teco 2, years Teco 2, years
Apple 0.86-1.4 0.61-0.96
Peach 0.84 0.51-0.68
Sweet cherry 0.66-0.68 0.52-1.64
Tea 0.26-0.76 0.33-0.68
Pine 0.38 0.40
Japanese cedar 0.45-0.62 0.36

ELAAEY) O F2h P OV TIE, Figure 6 ISR ENTHE 2 B L OEIOMNE, 7%, 4 ¥
KU (Knotweed) , IEFX (Mugwort) [ZDOWTHIE L TW% (Tagami and Uchida, 2017a) . %
NHOT =4 % Table 11 IZFE LTz, TEFXOHE 3 MNTMD TR 8o TND I ENRDND.
SE TN L DT, THEfo VCs (IMm I vba R, TR FICEE SN TIZLE A & HREIER
HIZIEH L oo TV D, DT DRI S U< <, MRS Lo dtEe v U A
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2, IFIFWEREEPEREI C UMD EENHD LW EE R LTWA, 7L, HER 2L D
DENETBRELI-0E, BEE U THEEME CSIBENED T 2 b, FOEERDICHES
THEM DO EHE CsIBE QI35 Z L1725,

Byt 5 (2006) 1% 1959 £ 5 42 4ERNC T2 » TERAE DK, IEB I OEOMELTH 5K
M &t o> BCs A 2 IE L, HICOWTIZ DB (T & L TKETIZFES 18.1 45
(HPH : 8.6-244F) %, FoM L TITFE 1474 G : 8.4-261F) RL TV D, K/NEITHE
BLEDOREEZ T D E LT T BHL TRV, Z7a— 73— 70 NO%FERD
72572 1980 AR LI LR 2 ICIBENME T L CWD 2 End, HHORENEDVTHZ Lick
STEMLEELZ T NI enEzoND.

Table 11  Ecoogical half-lives of '*’Cs in herbaceous plants observed at QST-NIRS, Chiba, after the

Fukushima accidents

English name Teco 2, d Teco 3, d

Giant butterbur 230 970
Knotweed 144 1700
Mugwort 103 3830
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6.4 FFHED

FFME) (Game animals) 10D P'Cs JREDRAFZE(IZONT, BHEOREMWE=FY 7T
— &5 2011 4F 3 A-2022 4 3 AICHE ST E %> TIA L2/ R % Figure 111277
Table 12 (21 EMRABE L HEHPE Cs RN ST, F720T7 —F %o TRO T &
LTz MEREEDS R B ZVDIEA /v (Wildboar) T Ter 13 3.74F, RICHIEHENRZ VD
IZ=AR> T (Sikadeer) T TurlT 494, YF /U~ (Asianblack bear) [TIAED D70 < 72
2 SAERRARD 90% LA CThegH i Cs At &7z, ¥~ KU (Copper pheasant) , ¥ (Green
pheasant) , #EFH (Wild duck) DOBFHDOT —H Lt Lz, Fx BLIRT 2015 FE TOT —H %
il > TR L72BRICIE, =AY B v~ U CIEBfERBOEIT R 5780 > 72 (Tagami et
al,2016) . ZDOREIFRHATH L7280, EHICEMOBRINALETHD. FEHETICEAL TiX
PRI IR OGN D e O FHM AR TERVL Db H L, A/ ¥ UTEAMIBNT @ ORI 4
FIZR DN ORI TH > 7.

7212 L, ZOMHTCEST-RBME=2Y 77 —ZI1%, EEEEEOTREMENH > 7o - H A%
EP'I}& L7eIHEIRIC BN THTON TS D TH D, ZD72s, &5 HIET iﬂjﬁﬂiﬂﬁﬁﬁ@f%ﬁ\@
DIZEWHIFERIC 7Y 7 LT —#pnBmEnkzy, —5 T, REEBRO-D

'fP'C“j‘/7 U T ThbiZe ol HiliO 7 — 2 B END. ED78, EERIZEHiTED A
DIDDE I MITHONWTIE, HIKZIRE L7eT — ¥ 2R 9 A 002523 % 5. Nemoto et al. (2018)
X, FRRICERE=2 U U ZICbBH SN TV DRERANDA /) v BLOY X ) U7~ T—
X HBRE L THATL, ZEHEIMENAOND 2 EE2EML TS,

Table 12 Effective half-life of radiocaesium in game animals (March 2011- March 2022)

N N Tetr, y Test, y
(measured) (detected) (Tagami et al., 2016)

Wild boar 10863 6344 3.7 3.6
Sika deer 5859 1934 4.9 -

Asian black bear 1633 1524 14.2 6.9
Copper pheasant 251 228 8.2 -

Green pheasant 280 120 4.0 1.2

Wild duck 339 169 11.1 1.9
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Figure 11. *’Cs concentration change with time in game animals. Data on the 1 Bg/kg line show not

detected sample.
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7 TE-BEMBITHRE (Soil-to-crop transfer factor, F,)

FOFE Cs D EAEM) ~DRITIHRET TAEA TRS 472 (2010) ICEFTINTWAS L 91T, RATE
IND. ZZTIXIAEATRSANR ICHEL TR 2HHT DM, TFERENnNsZ 655,

Fv:Acrop/Asoil (11)

Acrop [ TEVEM R EE R O (Bg/kgDM) TH Y, A 1T HHEFHORE (Bg/kg DM)

(E LR E COVHME) Th o, THEDORIEY F. 7 — 2 12i13/EHEE  (fresh mass, FM) T
DOBATIREEHRE L T D O L H 5D, IAEA FHITREMP RIS LT D EBIZRRLET
ICHEIGRT 5 2 L TR S ENLEET 52 L 2 EE L, DM 2 LTI A& LT
5. ZDO7=® F,i% dimensionless Th 5. AMEETEH, TAEA OFFEHINEV DM % L AEICEITHR
BEEH LI, REBFMN—ATROL [T —FICOWTE, #%idT 5 X2k EEEHN
T DM R—ADJEIZAEH L T\ D,

FZBD 20581, BMOKPER BIE O TR T </Thh Tk Y, ZDO—HIic o>\ Tix
IAEA Tecdoc 1927 (2020) (Z#E & TV 5. BRIV TIE, #KiERE TORE LAFEZHIZ
FIRE TV &0 ) R FHLAATOFERE &, HKRIAE L OB REH YD Wt S LN o,
=AU 7256 O BUHE Cs OBATICOWTHRE M Th (RS, 2013a,b) . ZORR %
Table 13 (2" T, LN T-BITHREMEIX IAEA TRS 472 L 0 H, 0@ Wb 0D, BEFEO JH5ED
fFETHLZ LD broTz.

Table 13 Soil-to-crop transfer factor (Fy) of radiocaesium in leafy vegetables from soil with/without

sedimentation sludge observed after the Fukushima Daiich accident

Crop Condition* Fy, fresh mass Fy, dry mass Ref.
Komatsuna 0% SedSl 0.034 0.48 Ishii et al. 2013a
Komatsuna 10% SedSl 0.007 0.10 Ishii et al. 2013a
Komatsuna 30% SedSl 0.007 0.10 Ishii et al. 2013a

Cabbage Soil + leaf mold A 0.13 0.686 Ishii et al. 2013b
Cabbage Soil + leaf mold B 0.026 0.189 Ishii et al. 2013b
Cabbage 38% SedSl 0.017 0.094 Ishii et al. 2013b
Geometric mean 0.021 0.20
Vegetables Various ) 0.06 IAEA TRS 472

(0.0003-0.98)

*SedSl: Sedimentation sludge volume % to soil.
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BICET 27— 252 FLOLZENEMNTHLZ LD, TR0 R0NEDIZONT
X, BRx eBBENIE LT — X OEMEEEHZRAART. 25 F TITKEZRS BEMIZET S
Fy7—% & L CUUE L 7= SCHRME % Supplemental Material Table S3 127~ L7z, Bk L7 K 5 12 2{E
P EEIZBI LTI, DM A=A L FM AR—2 A SN TND 03, Fox 23R L 72 SCHMEIZ 380
THD FMR—ZATOBITREEZ#RE L TV Db DNRE b o7, FMAR— 2 TOBITRET
DM X—Z2D %D (B 21X, IAEA TRS472) (ZHA_ThEL 5. Bl ITHERIA TIIAGHENR
WHRETHD LMD, BEURIMBREDENNELD. £ I THRAIIRMLS T —F—
A (https:/fooddb.mext.go.jp/) 75K F 2 ZHUTHEEE (dry mass, DM) TOBATRIEAZ G
L7z. Table 141X 2011 4FE/ 5 OIESEA (leafy vegetables) , R3ZJH (fruit vegetables) , H4H

(leguminous vegetables) , AR3ZHH (root crops) (ZOWTE EOERTH 5.

Table 14 Summary of soil-to-crop transfer factor (Fy) of radiocaesium in literature values

Leafy vegetables Fruit vegetables
Year N Fy, FMbase F,, DM base N Fy, FM base Fy, DM base
2011 18 7.8x10™ 1.1x10? 26 9.3x10™ 1.5x107?
2012 24 2.4x107 3.0x107 6 2.3x10 4.1x107
2013 10 1.0x1073 1.4x107? 6 1.7x10* 3.3x1073
2014 10 7.9x104 1.1x102 4 1.5x10* 2.7x107
2015 11 7.1x10* 9.5x1073 3 1.9x10* 3.3x1073
2016 10 4.8x10" 6.4x1073 4 1.4x10* 2.6x1073
2017 7 4.6x10* 6.1x107 3 1.4x10* 2.4x107
2018 8 5.6x10™ 7.5%x107 4 1.4x10* 2.1x1073
2019 8 4.2x10" 5.6x1073 5 1.8x10* 2.7x1073
2020 8 8.7x10* 1.2x1072 4 2.0x10™ 3.6x1073
TRS-472 6.0x102 2.1x102
Leguminous vegetables Root crops
Year N Fy, FMbase F,, DM base N Fy, FM base Fy, DM base
2011 13 3.9x1072 4.9x107? 3 6.1x10™ 8.1x1073
2012 16 7.7x107 1.1x102 18 1.6x107 2.4x107
2013 22 5.2x1073 6.9x1073 3 1.6x10* 3.0x1073
2014 4 2.8x107 3.1x107 3 1.0x10* 1.8x107
2015 6 2.9x1073 5.0x1073 2 8.9x10* 1.4x107?
2016 4 8.7x10* 1.8x1073 3 1.8x10* 2.7x1073
2017 6 1.0x1073 2.6x1073 3 2.0x10™ 2.9x1073
2018 5 8.8x10* 1.0x1073 3 3.5x10™ 5.3x10°3
2019 3 1.6x1073 4.1x1073 4 3.4x10™ 5.3x10°3
2020 5 1.7x1073 3.2x1073 1 1.3x10* 2.5x1073
TRS-472 4.0x10 4.2x10?
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Table 14 {ZR L7= K 912, GHIE 2011-2013 IZHMF THAD LTV DA, 3EHE LR T
011 ENBIEE A EE D> TR, BT 2011 FIZRORE WD, TOHITIFE A EE
MWW Embind. F72IAEATRS-472 (2010) OF —& LLgd 25 &, 1HRRER 25T
W5, RETHEICBWT, MEBRKHOREE L HIZEY Y AREZIIKK D ENEHELT
Wb EEz 55 (Tagami and Uchida, 1996) . Z FUZ DWW CIXMIEEAICHEY H D 137Cs SR D%
R b (Figure 6 2/) CTHLHIDZ LN TE D, F7, B U U LKEAEIC L 5 WM 2MEIE0R &
LCHR™HHZ L Z R LTS (Fujimura et al., 2013, IAEA, 2020) .

LZKASOBATIREIZ OV TS Figure 12 IR L2 K 912, FHHEZICOCE L R T O%EL
HIZR > TWVWDH Z EZB BT L7z (Tagami et al., 2018a) . HLENC2E CTRE SN T —
BB U BITREE, 1031024 — 4 —Th o7 CGRTERE : 3.4x107) , FHEHZ O
2011 ARIZIER0RRE < 72 0 BITEEIME « 1.2x1072) , Z D% L 2014 RIS 1T FHLLRTO L~ 1
CBATEEIE : 2.3x107) TR > TWe, 2O ClE, FHURTOT — & & kT 572912
HIGLIAT & [FAREE DML 21T 7o 7 — A BR LR 2R LTV 5.

LU, RN CIEaE RIS Cs IREE AR RO DI, BMOKES &/ LT i~
DOEIEZR A Y 7 AfEEEARD, BESL I Y U AMEERS EEETOIL TV RIS H. D
I OWT, BMOKER DG REHAETJEER & U CRED I OB GHE CsIRE LB
ITREEHE LD 7T —4% Bz, FEROCFEEOREIZ OV TIE, ## htp:/www library-
archive.maff.go.jp/index/200537298 0001 ™ p.26-34) % i~ CLb#d 5 &, Figure 12 D K 9 (27
. 20124005 2020 E £ TOT —Z BARSILTN DA, 2012 4 THEMAPELHMEA 1.6x10° &,
BEICESLARTO Fy ERIFEEE £ Tl LTEY, 2013412 1.3x1073 L0000 L= H, 2014-
2020 AE1% 6.4x104-8.4x10™ & FHHLIATD 1/4-1/5 THERE L T\ D, 2O X 5 IV F, 385 S
TWDDIE, BMKFEEREDNHRET D EHMIC O W TIEY 2R EEN SN TS EEXDH L
WTED. 7272, FMLEIOF, Thol-b LTH, HHEPRENK 2900 Bakg DEA, BT
DI E D FEHENE, 100 Bakg DF) 1/10 DIRFEIZ/RH L)L TH Y, S HIZEANDHXKIC
Fkd 22 8T, MEMECsSIEEITESSICED LTS EEZ NS (HE, AN, 20122) . =
NODERZER DL, SBROIIEHMEBITEIMADTCDOMILEERZAT O 0 E 5L, ~—7

MZEBIT HHEE L IR BED 5.
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Figure 12. Soil-to-brown rice transfer factor () of radiocaesium. Data in blue show before the Fukushima
accident, that in red was collected in 2011 and those in orange were from papers (see Tagami et al.,
20118a). Data in green were from MAFF (e.g., http://www library-
archive.maff.go.jp/index/200537298 0001).
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8 FE~DOFIT (Transfer to farm animal products, Fr and Fp,)

BRIEW) DB RETE YR I 1, FEDP KK ORI E 2 PRI L > TRV AR &, 15
PLIfEOKEED, TRobLMEMBIRICEARENELL2H0E LTHEITFTLNDS (Figure
13). BHAEICBIT 2FEOFHITHCKIZEL IXRWABLIATE D SFIABERE L 2> T D
ZEND, BRMEWEOBITOREZRD TE ZLITEETHD. £ 2 THEAITIHRB LU~
OBATAHE L7 (B, WNHE, 2019).

Air

$ ®
Meat .I
a Milk B I
Food & drink II

Figure 13. Major contamination pathways of farm animals
BEFSZICEONT, EPORELITA~OBIT/NT A—ZH (Fr [dkg] £721% Fu [dL]) %
IAEATRS 472 (2010) (ZRid#ishTWDd K91, WA TEL L.

Fr= Cumeat / Ctotal—day (12)
Fion= Cnic / Ctotal—day (13)

Ceat ! ilj\j q:‘@jj&%—f 1‘*@(&%# (Bq/kg FM) Chilk { j:‘?r{'qu@/}%Fﬂj (Bq/L) Ctotal—day e %75) 1HY
71; \—{E\Hybﬁ—éjj&% %1:**@@& (Bq/d) T&)é Ctotal day j:/kﬁvc %‘Eh‘{)

Cotal- -day = Creea XM (14)
Creed (ZEVEH P OB PEZTRRR L (Ba/kg), MIE1 H 472D OfiEtE (kg/d) THD.
S DT OWT DT —F % Table 15 1R . f@ B R IAG DA SHES v RO

MOFIA~DBITIREL (Fn[d/L]) IZTAEATRS 472 L RIFRECTHH 7.

Table 15 Transfer coefficients (Fm) of radioiodine for cow’s milk (unit: d/L)

Products Region N AM GM Range
France”
4 9 0.0035 - 0.0025-0.0036
Japan
CowsMilk 1\ pa TRS472 104 0.0054 0.0004-0.025
World 105 0.0092 0.0060 0.0004-0.044

#Data observed after the Fukushima accident.
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TE Cs DFERIZOWTIE Table 16 1278 L2, ZHUZHOWT B EBEAZRT — & LIRIER UfE
Tholc. A~OBITIZOWNTIE, BRE>HKA>FRDIEE TBITLT W Enbad. 4RI
DWTEEMLZ E DT = RHELNTEY, RHBENRELRDIDITEERNTHT. FHA~D
BATIZOWTIE, AT 0.0030 /L TH Y, A (2021) OffFi (0.0016-0.0048 d/L : N=5, %%
A EEIE=0.0033 /L) LIZIEXFR CME E 72572, FI2FHA~OBITIZOWTIE, Table 151277 L7
IO HEEI D RICONTHRD DL ZENTELZOT, BHMOKKREZTLZENTED. £
DFERL, T Cs & BIZRBREDOE L 2> TR Y, BRI URNFA~ZLBITT D L1
7o t- (HE, WH, 2019) .

Table 16 Transfer coefficients (Frand Fm) of radiocaesium to farm animal products

(unit: d/kg for meat [F¢], d/L for milk [Fin])

Products Region N AM GM Range
Japan” 5 1.6 1.6 0.90-2.2
Chicken
IAEA TRS472 13 - 2.7 1.2-5.6
Japan” 6 0.34 0.34 0.29-0.40
Pork
IAEA TRS472 22 - 0.20 0.12-0.40
Japan” 23 0.026 0.021 0.005-0.072
Beef
IAEA TRS472 58 0.030 0.022 0.0047-0.096
Japan” 16 0.0030 0.0019 0.0004-0.017

Cow’s Milk Japan (before the

Fukushima accident) 32 0.0035 0.0034 0.0022-0.0063

World 289 0.0067 0.0049 0.0006-0.057

#Data observed after the Fukushima accident.
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9 HEBITFRE (Aggregated transfer factor, T,,)

EHRHILISN O Ol R E 2 EHIICHET 2 L3 2o, BEERmE NS FHICo T
BIED BB T 2 R —mi & 72 s (H E, WH, 2020c) . ZD7=, 7 1
TEMRBATIRE) CRL7ZL D1, W TE A ITRBIR OGN —70RIE & 138 e D 2 & ARHY
CcH Y, HHEROFHNREEOREIT DR, £, HHOBRIOVWTL, Mt =4
U o 7% (B 2R J1EHIT, Ihttps:/radioactivity.nsr.go.jp/ja/list/S12/list-1.html) T B & 257
o0, BImfEH 720 OFER L~ (Bg/m?) & LTRELSND Z N8V, 22T, Hfrm
FEH= 0 OBIREEN D LD ECHEIST 2EMOIERORRIELHEET L7012, 7%
B (T EMEHINDNTA—ZEMTHIENTED. Tl TRATEREND.

Tag = Aedivle /Atotal (15)

Acdible | AT OIRE (Ba/kg FM) |, A 1N HEIFEH 72 0 I T L7 B PR O &
(Bg/m?) THD

ZIZTIEHHIEDO NI BIZE > TEEREM THHEME LT, 5 ¥HEH (game animals) , |1
3% (edible wild plants) , ¥7/E% / = (wild mushrooms) Z#HY EiF%. 201244 A 1 Ho B
VT DB OFGEE O FEEELL, BUE Cs ZRET 5 2 & TR PR 1 400 F
DO B L EE LT, —EER T THOHRERIC I 2EERRD LN L~ L L
THREINTND., INETICRME=F Y VI THESN TV DREIOHR T, PHEEDE=X
U o I F—= 2K N D RE TRV, T OFEMEEEZ Y T =54 o L EERIEEIC
SOWNWTEV LD (HE, WNHE, 2022) . ZTOREE, 2011 41X Figure 14 1273 X 512 5226 1
DOBERH Y, JE L7=H > 7D 15.6%08 2012 FEITERE SN KM 2B 2 TV 7=y, 2015
EFETITT 1% % FED, 2020 4 Crx@iEsid 133 4, 0.35%I208-> T\ 5. #EiEemoOWNR =
A3, EIZRLIZ3 OO0 TH-T-.

N=5226 (>100 Bg/kg)

KED
REW
BED
SHE MR
zoft

N=457 (>100 Bg/kg)

EOE @

Game animals | Wild mushrooms

and plants

Figure 14. Numbers of samples exceeded 100 Bq/kg (or 10 Bg/kg for drink), and exceeding percentages.
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9.1 FFHEW

BAEDIE—EOMIEY OB EDL Z LIZH VL DD, FRARCRIFLSE TIIMEE Cs BENR
=0T 5 28 h, AR, T83%—r, FRIEBEEROBEZTRE L2V E, kK
FHEMEOBATOREZRIFHICHR EA Z LITE L. L L b, BISEMEE L THKEDIT
BEHISNTOARY., 22T, MESNEFTICE T, EiF LWz L% %, Figure 1412777
L CHEBATREAEH LT 5. SFRHEWORWHIREX, @ERNOSIZOWTTIRTIT-T
WHRME=ZY V7T =2 %AW, BWE=42Y V7T — XTIt S - Xk s SR
X~ 7INDRERRETH Y, FrE L7k o PCs thE &L in-situ E=4 Y 71T K 55
BERANDZ EMTED., TNHORERMT —FND Ty 28 Lz, &R THEHORHE)
MBI TEBY, Z2OT7—ZICOWTIE, BT ETCE L2 L, BN GEEN
HIF ETITR N OIHGE L~ 3R 72 R — 54517 B2 2 Enh, TN CTESE S -+
P OREZRANT T, 7 — ¥ 28 H L.

Bag/kg-fresh mass

- o in meat
= Tag

Aggregated
transfer coefficient

Figure 15 Aggregated transfer factor (75g) for wild animal meat.

FE % Table 17 12789, T — X 3%EH 57 Tagamietal. (2016) THRELT-OLOT—X %8
N L THEHE L 72 TAEA Tecdoc 1927 (2020) £ 0 #k¥: L7z, S0 REIZ D>V T 6.4 Hi TRtk L 72
R, FEIEED D VCs IRE DD N EVONRHE TH 5. R2 ISR T S M Cs
OERENPHLIRREIZE L DOH D L2 EE L, ZOHRTIE 20144 L 2015FEDT —F D BFLH
L7-. IAEATRS472 (2010) CtHET D E, 4/ o0V h, FVICOWTIREEE TH-T-
0, Y~ RUIE T A<, WS hBHIZOWTIHENT —Z BNE0. #HEICOWNT, A/ vy
T 3AMT OB NS TS, 64HITIEA /T RPOFRIEEIZ OV TN, R
BUCZAL IR DITIREN BT 501%, fEho BICs BT Z, £ H S ORFHEMED
EENZBEIN TN D AN R END.

L% IO LD BREBETY~OBATIZOWTHNT 21T H BRI, TR ORERTE Cs IREKHE 15
I Ko TV D ENPRETH D, thallinsitu 7T — X REHII TN o TND Z LD,
MZEE=2 ) 7T — 2 ET—A OFHDOFREEIZOWNWT, X HALRFIEIT O LER
H5.

-38 -



Table 17 Aggregated transfer factor (7T,g: m*/kg fresh mass) of '*’Cs in game species in Japan

Species or group Year N Geometric mean Range
Wild boar (Sus scrofa) 2014 546 2.6x107 4.7x10° - 8.3x107
2015 612 3.1x10° 8.9x107° —-2.9x10!
Wild boar TRS-472 - 5-10* - 2x10"
Sika deer (Cervus nippon) 2014 133 5.9x107 4.6x10% - 1.2x10!
2015 111 4.7x107 5.2x10* - 3.7x102
Roe deer TRS-472 - 5-107° - 5x102
Asian black bear (Ursus thibetanus) 2014 205 3.0x10° 3.4x10* - 8.0x10
2015 66 4.4x1073 6.0x10* — 1.9x1072
TRS-472 - -
Copper pheasant - 2014 6 1.7x10° 6.1x10% — 1.1x10
(Syrmaticus soemmerringii)
2015 5 1.9x107 1.3x107 - 4.6x107®
Gireen pheasant (Phasianus 2014 6 3.3x10° 12310 - 8.6x10°*
versicolor)
2015 4 1.0x10™ 5.4x10° - 4.2x10*
Pheasant TRS-472 - 3x10*
Duck (4nas zonorhyncha, and Anas 2014 14 2 8x10% 7 4%10° — 1.8x107
platyrhynchos)
2015 10 2.4x10 3.3x10° - 7.7x10*
Waterfowl TRS-472 - 2x107 - 1.3x102
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9.2 U3

BRICHHFEERTE L TED ZEBZWLZETH DD, HdHE Cs OREENIEHEMEZ B2 57—
ANHY, By axpoas 777 (Koshiabura) 1%, BENELS 2DILHEE LT Mmbh
HE 9otz MLuaXxRoxZ 7% (Fatsiasprout) 1%, ¥ T DFELWILFIOIFE LT
HMONTWDR, a7 7T I ETRENE 7o TORWAITEBRE . FEFICREN R 72
LEMEE LT, 4BEOERKTHREM LL DI, CsIHONETHETHDLI N 720X (T
EMET L 2R oD, Y UAIERRICBWNTHELOILOIEEA A THY, TDD
TERICHE - ERTDHF~BET L. TOREL LTHY U LADRIEILHETH DS Cs D
BENGL 2D EMERESND.

Figure 16 OF7 FIZIZ 1 ADOY 7 7 (B SOFIE L. BEH 10m) 26812, KO#SNLE S
2mEFTICESEHFE L DL, BHEICHIELTZ L DIV T, 4 AL IEEEBIO 10 H £ THE
R L, Ge Y-EARHHE T P 7Cs & YK #E L7ckER%EZ 77 7w Lz, PCs & K D
BRIEIIBTEIETIZ4 AR bE <, ERMATHIZONTREN TR LBMICH 7. FFZ
BICs (TR Lz, —05, @b EHEHIE LG EA, Y0 & “KIBEIXIZIE—EICR-N
721, 10 A2 F L7z, Figure 16 ORI RT X 912, B U 7 MIROBITREF SN D
DIz, BARWIN SN DT, RITEWNESY, TR0 BN D O Lo TR & < MEFF
Sh, BIREIATIZERENORELS o 7ohd, REREITRSTWRY. BV U LADOHE, #
THHEDORRENHAL NS, B TR D EEEA~D Cs OBEBIN D72, ETRN S ORI D 72
WwWeEz ol (HE, WH, 2014) . HEERNZIIIENOBAICK & Cs B—HlRE L, B
BRI SN K & Cs ™Mb d Z &l d.

@ K-40, upper leaves © K-40, lower leaves
Bl Cs-137, Upper leaves @ Cs-137, Lower leaves
4
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Figure 16. Caesium and potassium transfer in Someiyoshino Cherry and concentration change in leaves

collected from upper and lower part of the tree.
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LIZE~D I Cs O ToglT-2UWTIE, Tagami and Uchida (2017a), HI E5 (2020b) 35 LY
Takadaetal. (2022) IZEBWTHE L TEY, ZTOMESE Table 1811 T. =27 7 7 LIS OKE
T Tae 3105005 10 DA —X—Th 25 Z 30D, F£7-, Uchida and Tagami (2018)IZ 1L H
K DONT, ~ ABRMED OS5 A ZFBHED L0 RABRINA SN2 & 2 L7 ¢ —/L K TRk
B9 572912, drybase D T,y 7 — ¥ Z5t# L7=. IAEA TRS-472 (2010) (ZiX@Eio Bz i)
% TaglZDWT 8107 OWMENRH S, IAEA OFT —# LD L5 RIOT — X O J 300k ot
HIZOWTIE, FIRIE, HEOMEICHIKFET2LE26NL L8918, < OERNH Y PR
ZEEMIETE RV, UEAOBITIZONWTIE, ERLEh Y U AOREGEM TS 2 L%
OPEEOMIT G, WHOMEE, B2 I XEeME TR A i de, WO AL KL T 5, 1Y U LEE
BEICRIN T B 512 k- T, HEF O Cs 2% < WINT 2 ATREME DS & 5.

Table 18 Aggregated transfer factor (T,e: m*kg FM or DM) of *’Cs in wild plant species

English name N Tag (FM) T (DM)* Ref.
Giant butterbur 17 1.6x10* Tagami and Uchida, 2017
Knotweed 5 5.3x107 Tagami and Uchida, 2017
Mugwort 7 9.2x107 Tagami and Uchida, 2017
Five species 4 1.4x10* - 7.0x10™ Tagami and Uchida, 2017
Koshiabura 16 7.3x107 M k% 2020b

22 5.2x107 Takada et al., 2022
Fatsia sprout 9 1.1x1073 1.1x107 M k% 2020b

115 4.3x10* 4.4x107 Takada et al., 2022
Bamboo shoots 78 5.1x10* 5.5x107 M 5 2020b

2170 3.9x10* 4.2x107 Takada et al., 2022

Giant butterbur 3 1.4x10* 3.3x107 M 1= 5 2020b

69 6.1x10° 1.4x10° Takada et al., 2022
Japanese royal fern 24 4.2x10"* 4.6x107 Takada et al., 2022
Uwabamisou 69 3.6x10™ Takada et al., 2022
Momijigasa 40 2.5%x10* Takada et al., 2022
Ostrich fern 52 2.0x10™ 2.2x107 Takada et al., 2022
Western bracken fern 329 1.9x10* 2.6x10° Takada et al., 2022
Udo 40 1.1x10™* 2.0x107 Takada et al., 2022
Red clover 11 1.1x107 Uchida and Tagami, 2018
Narrow-leaved vetch 7 9.5x10* Uchida and Tagami, 2018
Poaceae family 10 3.6x10 Uchida and Tagami, 2018
Grassland vegetation 13 8x1073 IAEA TRS 472

*Numbers in italic were calculated using Food composition database (https://fooddb.mext.go.jp/)
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93 HAEFx/ o

—RIZ~ =y FTHESND X/ 2E, FEF afiZEAEThD. BHMECs DX/ =
~OBATO LT SIXLFI LI SN TEY, Lo THEES / a0 E I Tn
L. FOBENBNERLT, BERNENIETH-TYH, EEEABX 2HIEX /) 23T L A L#®
HmEN TV (Tagamietal, 2017) . BED L 25, FEAREEE S A Z 72> TiE, FEA%Z
s L CE @B RO THE R IEE 7RI TH 0, M OE R A ARHET 2 72D b A
MHMCEDLLIICT DI ENEETH LD, ZIUIBARDIHYAEB L, HofnaiRiT 5
TEERBT OXNENRDH Y, HBRRAEIIEAT THFERED 5T 5 (e.g., Komatsu et al., 2017;
Hashimoto et al., 2020; Komatsu et al., 2021) .

BAX ) 2O T, FRERD OEERERIREIT) Z IR TH L. £ ZTHRAITD
LTHHIE 2 NI H7OIERTE R0 EE 2, B Cs ZRfi Lic< s /a0 %
V7% LT (AL, WH, 2017b) . FRTHERPEIICHER T 52 L 2E 2, LT m—n
NTF =TT R THb I PCs 2o CTRETIESNET — 2 bHEEITo =, %
DFERA Table 191277, T TICINFETHRINTWEY, JEAE (Saprobic fungi) LV b
AW (Mycorrhizal fungi) OB RENE S 725 T 5. Figure 171277 X 918, EAREITE
LIEEZ SR L TRV =% TNDR, HAEREITHEWIRIC AV IABIARFEY &% T 5
DICE S & LEE DRI U IE LT D, AR O Z 0 X 5 72 130 b DO WL HEAS ik
M CsZEMT HDAIN=ALDO—D2LEZ LS.

Mycorrizal fungi

spread their mycelia to plant
roots and get photosynthates
from the host plants but pass

Saprobic fingi

are decomposers. This group
fingi break down dead
organic matter, i.e., tree log
nitrogen and phosphate to and dead leaves, in order to
the host plants in return. make energy.

Example: Matsutake, Jersey Example: Shiitake, Nameko

cow mushroom ? P
. —
— *j/

Figure 17. Schematic of mushroom connection to forest trees.
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Table 19 Ranking of less radiocaesium concentration mushroom species based on geometric mean of

global fallout origin '*’Cs concentrations in mushrooms (Data from Tagami and Uchida 2017b)

Order Japanese name Scientific name Type® Bgt/[ggffisse}sls
1 INBIT LAY Lyophyllum decastes M/S 0.01
2 | &va Pleurotus ostreatus S 0.03
3 v~ A %7 Meripilus giganteus S 0.04
4 FHAFavsr Leucopaxillus giganteus S 0.05
5 TFoNY B Mycoleptodonoides aitchisonii S 0.07
5 T ERFE Armillaria tabescens S 0.07
7 A s Armillaria mellea S 0.11
7 ~AZT Grifola frondosa S 0.11
9 =y s Phaeolepiota aurea S 0.12
10 Var & Naematoloma sublateritium S 0.15
11 LN Sarcomyxa serotina S 0.15
12 F A= Pholiota nameko S 0.16
13 < ARHY Laetiporus cremeiporus S 0.17
14 XAYRXEZ7rE R¥% Pholiota aurivella S 0.20
15 AR TR Pleurotus pulmonarius S 0.21
16 ~Er Tricholoma matsutake M 0.22
16 ¥ AT Lyophyllum fumosum M 0.22
18 B Zr Clitocybe gibba S 0.28
19 LT7H%FTAY Lepista nuda S 0.47
20 INY R Lactarius hatsudake M 0.50
21 VBN AIRAE & Cortinarius tenuipes M 0.56
22 Y~ R AT RF Boletus reticulatus M 0.60
23 AT Lentinula  edodes S 0.63
24 NFTATF Suillus grevillei M 0.67
25 XAUATT Suillus luteus M 0.76
26 TIET Suillus bovinus M 1.1
27 TR T A AY Entoloma sarcopum M 1.2
280 TFxFTAYLZS Pholiota lubrica S 2.5
29 FFE 7 Lactarius volemus M 2.6
30 R XH 7 Ramaria botrytis M 3.7
31 B I X Amanita hemibapha M 6.5
32 T~ Rl Leccinum  extremiorientale M 6.6
33 LV AT IR H Cortinarius praestans M 10.1
34 VETVUAY Tricholoma portentosum M 10.5
35 THEIHXYT Lactarius laeticolorus M 11.6
36 HIITIAY Hygrophorus russula M 12.4
37 TR Cantharellus  cibarius M 14.4
38 FFTURT Suillus granulatus M 14.7
39 Y~ATF Leccinum scabrum M 16.6
40 7= Ry Boletopsis leucomelas M 17.8
41 ERAVE A Lactarius flavidulus M 26.1
42  vavgkhFrv Rozites caperata M 29.6
43 a2 Sarcodon aspratus M 34.6

* M shows mycorrhizal fungi and S shows saprobic fungi.
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REMENF ) aD7 X IRbnbd e T, BREOHARX ) a2 B85 A7 2 b
5. Lal, BEE-JREFEEZICBOTL, HRELVNIAN—ETIIRNDOT, BIT T A =X
ELTT— 4% 528 T, HOHHIMTERMEND X/ aDRELZ THTHZ LN TEL L
N2 D . TalZOWTORY & LI, Komatsu etal. (2019)73 Ter it 5 &1 2 THEHEIZ R D TW
D Fex lXPERE RAEZC, BURTE Cs OFMNTOB) & NLE LT E T-Hi% SHFEB UMD
2016-2019 DT — Z [ZHRIE L T Ty 2K Table 20 (275 L7 (Tagamietal.,, 2021a). Z DfEFR%
BEEMLRIOX /) 3D T LR LTz & 25, FHHI%R CHGLUNDOETH -T2 &, FT-,
Komatsu etal. (2019) OENTFER & T DRFEE DM E 72> T2 D, ZOMITHAD
RE T CHUICHHTEE2LND.

Table 20 Comparison of the T,e (m? kg™! FM) data before and after the Fukushima accident

GM GM* Before/After
Scientific name Type" Before FDNPS 2016-2020 the FDNPS
accident (This study) accident
Armillaria mellea S 8.0x107 2.4x107 33
Boletopsis leucomelas M 1.8x1072 8.8x107 2.0
Cortinarius caperatus M 2.7x107 3.6x107 0.7
Cortinarius praestans M 1.1x1072 9.8x107 1.1
Entoloma sarcopum M 1.1x102 2.9x107 3.8
Hygrophorus russula M 1.8x1072 1.7x1072 1.0
Hypholoma lateritium S 6.2x107 2.2x107 2.9
Lactarius deliciosus M 1.7x107 4.9x10 0.3
Lactarius hatsudake M 3.2x107? 5.3x107 0.6
Lactarius volemus M 3.0x10 4.9x1073 6.2
Lentinula edodes S 1.1x107? 5.6x107 0.2
Mpycoleptodonoides aitchisonii S 8.0x1073 2.7x107 3.0
Pholiota lubrica S 1.2x1072 7.9x1073 1.5
Pholiota microspora S 5.1x1073 2.3x107 2.2
Ramaria botrytis M 8.0x1073 4.6x1073 1.7
Sarcodon aspratus M 4.8x107 1.7x107 2.8
Sarcomyxa edulis S 5.6x107 1.6x107 3.5
Suillus bovinus M 4.9x107 4.6x1073 1.1
Suillus grevillei M 1.0x1072 3.8x107 2.7
Suillus luteus M 3.5x107 8.9x107 0.4
Tricholoma matsutake M 1.0x1072 3.8x107 7.2
Tricholoma portentosum M 6.1x102 8.9x107 7.2

*Type of mushrooms: M, mycorrhizal mushroom; S, saprobic mushroom.
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10 HEEY-—KREI4ERE (Sediment-water distribution coefficient, Kj)

TSOWVA 72 & DORKRE L OMEEIZEB O T, EICIRE LTV D HEREY) & K DNE ol L C
W5, ZOFRHETIZBWT, FROLEIRTA A=Y DX 51, BREAKDPBIME Cs THR S
BL, KINOHEREMI S Cs BATT 5. D%, KBANED > TRPOHEFHE Cs M
WAd5E (FRAM), HEREMDOHOUKIENT 52 L1225, LinL, ZOERHHETE
<, FREHELMD TORWnz®, Rnd BERERIZE O TIHEREY F O RGE Cs IR &
<, Ka (L/kg) 1X@EVREENHIK Z L1072 D, KiDERICBEAL UL s ETED (NXEZL T\
Jl=Y AN

v

Time

BREEK & [EFE (MR £ 72138 E [SS] ) MRA SAVIRHET, KU YEME DS EFRIZK
WAET D Z & TKADPTHIND. ERESRM T Oy F IR TR EEZ ANV 2 v
W, TS E LRSI 5 Kea {20 2 N TE L. —F, EEORE NIZBW T
BREDK L EFNEICANE D> TEY, NOREKOTNANEDY ZFW. 2D X5 54T
IZBWTCILR OB & (FERR TR 620 00, BIFEEOREICH S L&, BREKE
AR (HEFE E 7213 SS) ZRIMFICERIL, TOREILEZIMD 2L TKZEHTE S, Zhid
T D Ky (apparent Kq) EFEEINDZ EHH 5.
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10.1 YKBREE

YOKBRBEIZIIT 5 KalX, EWE (SS) b L < VAl JEE-CHEHERE Y H O R R B & UK
HORE LD TRD HND. BB ETITIKEDOTAITBERENE L, SSHDARNT Lo
HIKOE=F Y Z7IFRETITONTEY, BELKDOE Y D72 KA 8 A TR AL
TV, BRI BHOKERT SS IR OB M Cs OEFER 7 T 7 9 - L 78 % (Takata et
al., 2020) . & EFREHG ORI L 5T, 2RICH L, SSITE A E Cs OE|
AREELTVDZENRDN-S TEEIEND, ALY AAEMERS & SS O IEHE Cs B
MHESNTNDHDONREL D, ZOLI T —F %> TSSD KfENREINTND.
IAEA Tecdoc 1927 (2020) (2 & TV 5 SS D KyfllE 10-10° 4 — 4 —TH 5.

Figure 18 (13, BREEEDS 485 R & OVELAH IR O ALK B0 2 St E e =2 1 ~
7] O—EE LTITO A (https://www.env.go.jp/jishin/monitoring/results_r-pw.html) 233\ TR
ERFIRIC DN T, EALER L OBREA A8 L T DK EHERW & VT K 238 L
2y hLERERTH D, FHD 10FFE L TH2E, KICRKREREMTIR NS, FED Ky
?D ANOVA 7 A b &AToTc &b ZARFEDORICH BRI RN o7, 4 Ko7 — % OB fEIE
1.66x10* Likg T o722, IS L > THEAINED L EX DD, Bl 21 SS CELUZEE N L
DI LT KAMENENT D EBRHE SN TS (IAEA Tecdoc 1927) .
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Figure 18. Apparent water-sediment distribution coefficients change with time in Abukuma River. '*’Cs

data in water and sediment from MOE (https://www.env.go.jp/jishin/monitoring/results r-pw.html).
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10.2 WK

WSSO ESURTOREE =2 ) /7 —% (R IHET R T — 2 ~X— X,
https://kankyo-hoshano.go.jp/data/database/) #ffi> T, 7o — L7 4 —L7 7 K BCs D Kq % F
& 7z (Uchida and Tagami, 2017). 1971 - 1982 23T Kg DR A 12 BT 2 [mn & - 72
2, AEZEFALA TV (B E, AH, 2013b). Uchida and Tagami (2017) 75 ¥7Cs (ZB89
% Kq% Table 21 1Z779. 2011 AFLARE AR 5 Wi TR S 4172 Kal2-DUW T Teedoe 1927 126 7L
SN TV LS IR ORGE L & HIT 2013 4FFE TIERAIZ EF L, 0% 2015 4FF CTldEd
L, 2019 AEREAUCIZIZIZ IR 220,

SR O T-1, T-2-1, T-3 3 X O T4 P IW TEREL S AL7- HEREY) & /K OB BRI 12
FTLH L TWeWZ &Nz, 2012 FLARRIEE CHEE T, IEMIC 1 HTFREE DB
RoNIZZ b, ZRENET VT 4 v T 4 V7 EATY, KeZ B LT, 4R OFRERDHRT
HDHN, FHD SEMOT —F OHEBEZF U< Table 21 (277 L7z, 2013 40 Kyl 2000-2010
FLFARE T T, TNELRECs DKy LR D EZECSIZED KglE 3RV Enbno
Tz, Z20E Cs (XSG R ICHE S TR LICK W2 &3, BORAELEERIEEE XS
no.

Table 21 Kq4 values (L/kg) of Cs in marine environment

Origin of Cs Year N Geometric mean Range
Global fallout 1964 - 1969 80 6.8x10° 8.0x10' —5.5x10°
Global fallout 1970 - 1979 445 3.3x10? 4.6x10" - 4.0x10°
Global fallout 1980 - 1989 352 3.5x10? 4.0x10" - 4.6x10°
Global fallout 1990 - 1999 313 4.9x10? 1.3x10" - 3.9x10°
Global fallout 2000 - 2010 316 5.8x10? 2.7x10' — 4.2x10°

Fukushima accident 2011 4 3.2x10? 2.0x10% - 7.1x10?
Fukushima accident 2012 4 4.1x10? 3.3x10% - 5.7x10?
Fukushima accident 2013 4 5.3x10? 2.9x10% - 9.2x10?

Stable Cs 383 1.6x10° 2.1x10" - 1.0x10°
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11 KR—KEADENEFRE. (Water-aquatic biota concentration ratio, CR)

EAHFIRFIZ 3N TR—KAEAEIR MR I 2 O AUE, IKOBEEIZ K > COKELEYHIRER DD
ZEMD, KR—IAKAEEVERREITIANEHERERD 2 LICL G2 HET 2 L TADITHS.
K—IKAEAEMENERE (CR, L/kg FM) 13k TR EIND.

CR = Aviota / Aliquia  (16)

Avio 1KLY T O RS Cs J2E (Ba/kg FM) |, Aiiqua (Bq/L) (XZ DA ATET 2K Dk
P CSIBETHY, ABLIZLOEHND Z ENZWR, HARDIIKILSS 23D 720G,
AmEITOTREETEATIMI SN2 b H 5.

oS — R F AN A~ DO Cs OIRMELREIE, =47 1Tkt LT 92-1200 23
WESINTWD (R ¥ —, 1992). £7-, BREMHNERET — 2 0 bINE LT
T— X B fENT LT RE R A LY & & 7= (Tagami and Uchida, 2011b). &f{KIZk3 57— (2o
VT X Tagami and Uchida (2013¢) 12875 L7, Table 22 127 — & Z L CRd. KA LD
WKFBDTTH CR M IHHEL @V, WKAITER  (Pelagic fish) THJEAMA (Benthic fish) T% CR
1349 30 L/kg FM T o 7=.

Table 22 Concentration ratio of radiocaesium from water to fish before the Fukushima accident

Area Species or type of fish  Tissue N Ger(;lr:aer:ric Range Ref”
Freshwater Crucian carp Muscle 12 2.1 x10? 5.6x10' =7.0 x10>  TI
Freshwater Common carp Muscle 5 2.4 x10? 3.1x10' - 8.4 x10>°  TI
Freshwater  Japanese bittering Muscle 3 7.8 x10! 59x10'-1.2x10>  TI
Marine Greenling Muscle 2 4.0 x10! 3.0x10" — 5.3 x10! Tl
Marine Japanese seaperch Muscle 25 6.6 x10' 1.8x10' —4.8 x10> Tl
Marine Pelagic fish Whole 13 3.0 x10! 4.4x10°-6.9 x10! T2
Marine Bastard halibut Muscle 14 4.1 x10! 1.9x10' — 9.6 x10! Tl
Marine Brown sole Muscle 9 4.8 x10! 3.0x10" — 8.7 x10! Tl
Marine Benthic fish Whole 5 3.3 x10! 1.5x10' — 5.6 x10! T2

*T1: Tagami and Uchida, 2011b, T2: Tagami and Uchida 2013c
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56 EDOEMFIADIER THiRN- X L, BEPTIIARRIZBOTHRELE LTS A
MNED XD BEMEE S > TNDDNT L > THHRZ OREOZEAITE LT 5. Figure 1912
AT RN, KD R LOVMEEEPEARIC K > TERL, ThaBX25EWN L K%
MLT, EHITEELETIEROEMBITL TN . EBITENIEATEDOBIZEDEYERE
BROEMIIBATL, HfESh T, 2O X5 REWEFEOFIZHE N TIHRENHEERL TWD
2, BT FIFRERHEVELL TWARNWE IR D, CRIFKEKREAEYHOREL &
IWTRATAR L CNDN, AR TOWERROMRE LTRLZENTES.

Higher
Primary | consumers
consumers J

[ Herbivores }
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Figure 19. Cycle of radiocaesium transfer in ecosystems (green lines).

B E FRFSLED CR T — X IZoWTIE, BER OKEEMBEEYET=%Y 7/
(https://www.env.go.jp/jishin/monitoring/results_r-pw.html) 7> 5 KAAY) OEEEURF] & K OB EURF
N 1THEBUNTHLLOEREL, K—EWE Y FE/EMKLTCR ZRD7-. [FHED FIEEAHE

ST, BHMEA R FULCBETH T —2 BIUEL, #8000 7 —# & - AL T\ 5
(Tagami et al., 2021b). 7233, ZODOF=F U 7 TIIRBHATNITIER<, BNEHERLS &5 %
BIERSRE LTS, RAMBIZOWTIE Ishii etal. (2021) 2SFHREAL2 R B P7Cs JREEA EW &
ARLTEY, Lo T, AIBHMAOBITE VI BLED I, ARIERE T 5 2RIk 51,
ORMEDTH D Z LITIEREDBLETHSH. 723 Table 20 DFKADT —X TH, &2HD CRT —
A DOIFN, FREOHWEALO CRT—4% L0 HLIEKDDOETH - 7=

LIFOHITHE, BROKEEMZONWTOT =X &RT. 5%, BREM#LIREICR->TL
HTLEERDE, ARMOBIROLTENED S D~OEELZET 5720, BH~DOBAT
WZOWTHRET L TS LERH S, #il21X Tagami et al. (2018b) TiI A =/ 2H ~D b4 Cs
DRATRE R WA LTV D,
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11.1  WAR—AKELEDEREFREC (Concentration ratio from freshwater to biota, CR)

BKRIZBNTIRES T T 07 ho R EaB_DEMND, IOREEMIBITT DICHT-
S TRMEFREDE L 25 Z EDNHMHALTUVS (Rowan etal. 1998, Rowan 2013). Figure 20 (21345
B R E %D CR OREEEBEEZTITRLEZ., 72 (Ayn) X0 b EYESO LD
A U7 (White spotted char) DJ7LRLEVMETHER L TS, T LMD a4 (Common
carp) DT —H G WD, 2012800 DOT —Z IZHMRBAITALNT, 4T FITHon TS 2015
ELRRITED DR TIE 2. L7edo T, DWW TR 2015 FFLE DT — X &2 £ L.
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Figure 20. Time dependence of concentration ratio of radiocaesium from freshwater to three fish species.
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Table 23 [IERBEE OKEAED I E T =4V 7T =2 nHEH L7 CRT—Z &AL
TR ELEDELOTHD. HFOMIEIL20152018FEDOT —FThHV, EmUSNOBRHEY
IZOWTIEHEES (2019) BMEFRAOT —X ThHhDH. FHLUFIND DT —4 (Table 22) &k
W 5L, a4 CTIEFRFMAREET 5 & FHLATO CRIEDOR 65 Lo TRBY, Z0%, OUH
VMETCHERS L CUv 5. Rawan (2013) (XFEFEFHOMATSY, Fp2 8N L7z v KAEULT DI L7
ST, BMERENEEDZLETR LTS, TRIHMEATHIHEOZTDOREN NSV EEZ LN
L, FUTHRMEBMET 10 A —F — Lo T, HAKBAD CRINZ DL D 7@\ VMl THE
BT A0 =ALONTIRL > TEOTMIT 2 0ERH 5.

Wt Lo g L O Ot oK BB OE T — # 1250 Tk Supplemental material ¢ Table
S4 lZHe L7z,

Table 23 Concentration ratios (CR, L/kg FM) of '¥’Cs in edible freshwater biota species observed after
the Fukushima Nuclear Power Plant accident. Calculated using data from the Ministry of the Environment

(https://www.env.go.jp/jishin/monitoring/results_r-pw.html)

Group Scientific name N GM Range
Molluscs -------—-

Pond snail Bellamya japonica 9 1.9x10? 4.3x10"' - 1.3x10°
Pond snail Bellamya chinensis laeta 10 3.0x10? 1.2x10% — 8.9x107
Crustaceans ----

Crab Eriocheir japonica 23 1.3x10° 1.9x10% - 7.1x10°
Shrimp Procambarus clarkii 21 1.2x10° 2.4x10% - 5.0x10°
Shrimp Pacifastacus leniusculus 23 2.1x10° 8.5x10% — 6.1x10°
Shrimp Palaemon paucidens 12 9.4x10? 2.6x10% - 1.6x10°
Amphibia -----

Frog (whole) Rana catesbeiana 5 5.5x10% 2.9x10% - 7.4x10°
Frog (muscle) Rana catesbeiana 2 1.7x10° - 4.3x10°
Fish ---—--

White spotted char iiiﬁg;g;g“comae”* 35 2.8%10° 1.8x10% - 3.0x10*
Japanese dace Tribolodon hakonensis 100 1.4x10° 7.0x10" — 6.8x10°
Ayu Plecoglossus altivelis 25 1.5x10° 2.2x10% - 5.9x10°
Common carp Cyprinus carpio 27 1.4x10° 4.6x10% - 6.7x10°
Japanese eel Anguilla japonica 21 2.5%10° 6.5x10' — 1.3x10*
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11.2 #EAR—KEALWEREFREC (Concentration ratio from seawater to biota, CR)

WPEAEMIZ OV T B A U S BREE OREEVBSIEEE =2 ) > 77 =25 CRZEH L
7=. Figure 21 127 4 F A (Greenling), A X% (Japanese seaperch) 33X Ot 7 A (Bastard
halibut) @ CR D#ERZELTHD. T —Z BY RS H 523, BT 20154 FE TIE CR A
B L, EOH%KEREIZR. & 2T 2015-2018 42D T — X % fi - T Table 24 IZ CR T — ¥
AFE LD AMUNAOBRAEDICOWTIEHE LS (2019) BBECE LDHTWDHOT, 5IHCHE
SR TR E 0.

WE LB L0 otho g RO T — #1220V T, Supplemental material ¢ Table
S5IZHE L7z,
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Figure 21. Time dependence of concentration ratio of radiocaesium from seawater to three fish species.
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Table 24 Concentration ratios (CR, L/kg FM) of '*’Cs in edible marine biota species observed after the
Fukushima Nuclear Power Plant accident. Original data from the Ministry of the Environment

(https://www.env.go.jp/jishin/monitoring/results_r-pw.html)

Group Scientific name N Geometric mean Range
Macroalgae ----------------

Brown algae Eisenia bicyclis 12 1.7x10? 6.1x10' —9.4x10?
Green algae Ulva pertusa 12 5.3x10! 5.9x10° — 3.4x10?
Echinodea ---------------

Sea urchin Strongylocentrotus nudus 18 2.2x10? 1.1x10' - 1.0x10°

Molluscs excl. cephalopods --

Saltwater clam Ruditapes philippinarum 17 8.9x10! 1.8x10' = 2.3x10°
Abalone Haliotis discus 8 1.4x10% 3.8x10" —3.3x10?
Oyster Crassostrea gigas 17 6.2x10! 1.8x10' — 1.6x10°
Cephalopods -----------

Cuttlefish Sepia sp. 2 4.2x10" 1.7x10" - 6.7x10'
Octopus Octopus vulgaris 3 5.6x10! 4.4x10' - 7.6x10!
Crustaceans -------------

Crab Charybdis japonica 3 7.4x10! 4.0x10' — 1.6x10?
Crab Portunus trituberculatus 16 7.6x10! 1.2x10' = 3.9x10°
Crab Eriocheir japonica 4 3.1x10? 1.3x10% — 4.8x10°
Shrimp Palaemon paucidens 6 8.7x10! 3.4x10' —3.0x10?
Fish -----

Greenling Hexagrammos otakii 9 1.8x10? 4.0x10" - 7.6x10°
Japanese seaperch Lateolabrax japonicus 7 2.7x10? 7.2x10" — 6.7x10?
Bastard halibut Paralichthys olivaceus 24 1.1x10? 3.8x10" — 3.4x10?
Ocellate spot skate Okamejei kenojei 15 7.2x10? 8.6x10" —3.0x10°
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12 FABEMNT (Food processing)

JRRE B 1% D> & F & 13k 2 72 B 2 P RICTHERIN TIZ LV PR C& 2 BUR M & 4 B & 2>
T 2FER AT CE . ZORERT —Z DL, MOMREZLOT —2 L BT TITH
FIIBREREAR IR - BE I 7 —OFIRESE L LTAKRLE (FEEZ2—, 2013). %
DI OARBE TIEFFFANS OV TEER L2023, FRERITRMOREE - ITTIAC L B 570,
TNENOERCHIBIC LD 7T — 2 ZUET L Z ENEE L. LITFIE, FxPEE L EITHEY

(RIEM &) (BT 27 —ZICOWTHHIRICRIT T 5. 7k, 20184F £ CTOFFMART —#IT
Supplemental material @ Table S6 (24 CHL#L L 7=.

CoKEREKT D Z LI KD Cs BREICHOWTIE, BRITICB W THREE Cs DT AR
BJ—720DT, HEBWGGERN @O (ZoKROGENE) ZRET 5 2 EBARGCo>7223 % (H L,
WNH  2012). EPIZOWTIE, 2011 FIIREDEEGE L TWDAREERS Y, ZOHEI2IX
FRETHZETHIXERIRIC OB D AHEMER B 5. BB SN T — X &2 Elextg b
LT, ORI 2 RATOREGHE Cs OIREE (FEBEN—ZATOL) % Table2512F &9
7o, 7T~F>Y A, % (Persimmon), BV (Loquat) L9 -X7TC, 2011 FDOPREIZHAT
2012-2017 FEOPREHD TP RNFDOIRRFED G < 72> Tz, ZHITRERFHE L T\ Z &I

WEBEINDLME LRV, 2011 4L 2012-2017 EOT — XTI R RENRWNZ Enb, B
ZARRH LRI S it Cs MR A~BITLEEAREE L E 2 5. 2012 LD T — % T
b XX REZ LY G RADTNEEMES o TWDZ &b, BRAHRS 2 & TELHYIA
EAZHOES. LrL, REHTLIREOEDLEEIXT S OTHROT, RERHFIXK
BUTIIFEC X 2200,

Table 25 Radiocaesium activity concentration ratios of pulp/pericarp of three tree fruit species.

English name Year N Geometric Range
mean

Citrus natsudaidai ¥ )

(Amanatsumikan) 2011 2) 0.41 0.35-0.47

Citrus natsudaidai 20122017 4 0.51 0.46 — 0.54

(Amanatsumikan)

Persimmon 2011 2% 0.47 0.37-0.57

Persimmon 2012-2017 9 0.64 0.31-0091

Loquat 2011 2% 0.48 0.43-0.53

Loquat 2012-2017 10 0.60 0.38-0.77

*I Sample was not edible condition (immature). *> Arithmetic mean
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BP0 20122018 DT — & & HWT, Wi /A DRI & 40T/ Yerg DR EE % Table 26 |2
F L7, 201143 H 28 HIZFEH L 72 BRICIZBEHE 1% 0.5-1.0 7257225, 2012-2018 4D (]~
PIETO08LL L2, E/aiTDHZ EITLDRIT2014E3 A 28 HOT — 4 Tid 0.15-1.0 & /3
T OUNEAY, 2012-2018 FEDT —F TIZKAMEEMET 04 - 0.7 Tholo., FEZRICERIS
BB T, RELENEBRL T2, RSP TH 2 LIS L0 bk (8,
2Te, JESHECs) 2R HRRERETE/ (HE, ANE 2012b). L2vL, ELHELEZH O R
72 EIC K-> TAIREICEBE) L2560, fRARINIC X > THEIENIZIR Y A E 25612,
B Cs IZOWTIE, Wi CIRIZE A EBRET 5 2 LA TE 72 (Tagami and Uchida, 2013a).
B ) aR T X R EDELDH LR ETLHHGITE, RENOEVHIFRTET, HEREDMHM
WD DDV AL T DG AL, BUETH BT Cs IREZ FHIEL &N TEH2 LN
binolz., BEO—>TH DY 7 ¥ (Field horsetail) 22O\ TIE, —#T—Z &#®WEL T D
(HE, WH, 2012¢). F£7-%< OF —# L TAEA Tecdoc 1927 (2020) IZH A L7

Table 26 Concentration ratio (fresh mass basis) of radiocaesium in edible wild plants after and before

washing, and after and before boiling. Sample were collected in 2012-2018

Treatment English name N Gercr)lr::rtric Range
Wash/Raw  Knotweed 4 0.91 0.73-1.0
Wash/Raw  Giant butterbur, petiole 17 0.83 0.45-1.0
Wash /Raw  Giant butterbur, leaf blade 20 0.86 0.58-1.0
Wash/Raw  Mugwort 13 0.89 0.60-1.0
Boil / Wash ~ Bamboo shoot 9 0.74 0.65-1.0
Boil / Wash  Giant butterbur, petiole 10 0.74 0.41-1.0
Boil / Wash  Giant butterbur, leaf blade 9 0.44 0.38-0.56
Boil / Wash  Field horsetail 6 0.41 0.16 - 0.68
Boil / Wash ~ Mugwort 8 0.43 0.16-0.71

A FE L TRV, ZUDRIZONT, BREZ LA TLON KN THLN, BREDOR
ER—FEGND, diTTT<Or Y OFEIFHHE Cs BENPFIZHEDL r—Ab AT b,
2L, +HKICRITTES ZETRENOBITLICES U AIKICIEHR T 5728, O RS T
CsIREZMOLTZ &N TET.
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13 LD LESROBE

ABFFERE TIEPEHIE < 23T 2 72 0 OIS PE Cs IZBI D BREEBIT /N T A — & 2k
L, FEEpEZR L, RS, EAETRLRZFA T Z &0 0, R~OEBITHREEZE
HTEZLLED, Zhb—#HOMEEZM S Z & T, HX<HEHNL LV EMIITZ DL D1
RHZEBHIND. T, INHDONTA=FEIETLWET, W ONOEDEE
L0 IZ7e o7z,

—OVIFFIES I X OBWKAED D BEHE Cs DEN RN R VA TH L. BERICHT 5K
S Cs DBREAFHPRIEBIE L >0 H S5 H, BRI S DIk RO WREEL B X DN
5. EDXIRAN =X NTHEGERI DR R DOMITOWTHIT D 2 &25, K@t
REDT-DIZNETH H.

WIZ, WKEMI LOMARED TIEEW CRPFENTND Z EThD. mBITHRE RDTZ
B, BAER ) 2OV TIEFBLART S CETH Y, FFFMEMIZ OV T HECKOfE & BRI L
TWEDIZH D LT, KRIZEBWTED X D B Cs HFHNT /2 > TV DDA BN T
LZUENRDD.

ZAIVE TR, W, MEEEE W o T fEI O R CHYE Cs BBt s h CElnons s
F - TIFI L CRATA BT ANENH S, Z2O7-DICiE, BT L AOHEITE I E
L2 WEREERERDIC S B 200 72T uE7e 5720,

Fo, SRIIBNE=X VT T =2 EE Mo TREBIT/ N7 A — X 28 MNT 58, ik
T 5 HBEPRENIE SN TV eNro72 0, £ KERE TIRBREMELS Lozl S
W (R TIRELLT) 7 =AM 5 2 ENTPHREND. 207, EMZEEZ M 702,
L ANLETEBALRETE DEMNEMLE D, BITRTA—FT =2 EHELL TN &, Zh
HEZDI0FETHT =X LT 52 & ¢, BMEIEHEDEE/ICORIT TN 2 &
b, EROLZELZLEBERT HI-OICHNERLEE 25, SORIBEHEFENLETHD.
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P

AT EAT DI o Tz o T, RRFFEFEE GBI RV — T B e om B i A i
U AL R A TR & FE LA ) PR 14 R0 5 SRR 18 ARJE) 38 KOV D&Mk
CEER 19 FELEDN D L 29 ) WA L 70> TRV, WEH —FRFRLAIN G, KEMICE
WCT CIZATEENC I T 2 BURMEWE O BREERBAT N7 A — 2 IZBT 2 AR, IAEA F~0D
F—BREEMTA TN LE, RERETH-7-. £, AUFRIZZEND DIEE L&D —ERIC
LoTiITbh, FHEVNOIZEEBRMGT 2 2 ENTE . & OIHE B RS E 2T JE B 3
FEMBIeIC LD TR EBREEERER A ] ICX > TORIFRO—HEITI Z LN TE .
IO O - FRRICE VB ONTRERIT ST A —4 T — % D% <L, 1AEA @ Tecdoc No.
1927 (2020) IZF EHDHZ LN TE . T Tecdoc HARIZIBWTIE, #&EH —FUSFHIEK D
5F— X ZUE L oo L e LTHREEZE LTI ONTZEL D EARAIEEES, WHIOFEL 72T
FEEDE R LN EHEERITH) LN TE, L CHLEERRRLE -7, ML THES
KT 5.

7B, BRMICEDIBREBIT T A—XT =22 ET L0, JRTIHET, REA,
JEATBE, BEMOKEES &2 ORIREBENT ) BE=2 ) U AR, S OISR T O
FERRENAB ST\ Z LI, MO TEETH7-. KB L OWFEEE D D OBFZEH A H K
LB leoT. T—HWEIZEDONTZL OF 2 DEINTL X 0T 5.
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VRS

Ao BETWE ST T2 L & OEW R RE O O BURPEZARIR . (Bg/kg FM)
Aviowa : EWF DOBURPERZFERE (Bg/kg FM)

Acrop » FRAED FT LB O BUR MRS FEIRE (Bg/kg DM)

Adirecr A UT2ERAL S U < (TG YIRENL O B PRI L (Bq/kg DM or Bg/kg FM)
Acaivle © FIEERH O BURMEZFRIE L (Bg/kg FM)

Aiiquia @ WA OB L FERRE (Bq/L)

Anew : IETHYHBAL O B VERE TR L (Bg/kg DM or Bg/kg FM)

Asoil + THEP ORI EZTRERE (Bg/kg DM)

Asoria © [EFHT OB HERZ TR (Bg/kg DM) T 0 EFICIT HESREEN G END
Aot © BALHEFE D72 0 ISP T L2 i PR OfR & (Bg/m?)

Av: t AREE OWE R O TR L (Bg/kg FM)

AM : B EY) [ Arithmetic mean |

Creea © FABHH OB HAZFEIRE (Bg/ke)

Cnear © AT OFEHHEZFERRE  (Bg/kg FM)

Critc © LT OWRE  (Bg/L)

CR : K-KAAMEAERE (L/kg FM)

Coul-day : Fah 1 H Y72 0 IZEBECT 2 R R (Bg/d)

DM : iz E & [Dry mass]

for Eid 7oV ORBSIEZFEOEETRE (mYkg FM)

Fr: 1 AdH720 OB IEIC 3 5 WH O BRI E . (d/kg FM)
Fn: 1 A®H72 0 OB MRABEREI ST 5 L O U PEZIREE L (d/L)

FM: A28 & [Fresh mass]

fie - BRURARER

Fy : THE-REEBATIRIL

GM: S F15f [Geometric mean]

Kq : BEAH-EARRI 2 ECAR % (Likg)

M: 1 H%729 ofittE (kg/d)

N : #EHL [Number]

Rosem @ THERJE 0-5cm £ TOBSEZAFERZ 0-20 cm &2 & FLlk L 72RO EIE
t: FREEEHE (e.g., day, year)

Ty : ERBATEREL (mP/kg FM)

To : LW FHIE (day)
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Teco : ZERESEHINRH] (day or year)
Terr = F22N°1UY (day or year)

Teny : BRET -G (day or year)

Tony = VERSB9A06] (day or year)
Tw: 7 =B U7 (day)

et : FEEMWV EEL (e.g., day!, year!)
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Table S1 Mass interception coefficient of radioiodine and radiocaesium for vegetables observed after the

Fukushima Daiichi nuclear power station accident

Supplemental Material

Isotope Prefecture ~ Municipality Crop name Crop type B%klgl /1:3% 0@ 2%(%/{732 /% i
I-131 Fukushima Izumizaki Spinach Leaf 3.21E+4 4.05E+5 0.079
I-131 Fukushima Otama Spinach Leaf 2.98E+4 491E+5 0.061
I-131 Fukushima Ono Komatsuna Leaf 9.41E+2 1.81E+5 0.005
I-131 Fukushima Ono Spinach Leaf 1.26E+4 1.81E+5 0.070
I-131 Fukushima Kawamata Shinobufuyuna Leaf 2.22E+4 1.55E+6 0.014
I-131 Fukushima Samekawa Komatsuna Leaf 7.06E+3 4.75E+5 0.015
I-131 Fukushima Tanakura Spinach Leaf 4.05E+4 4.46E+5 0.091
I-131 Fukushima Tamura Spinach Leaf 2.42E+4 6.17E+5 0.039
I-131 Fukushima Nakajima Spinach Leaf 6.70E+3 4.88E+5 0.014
I-131 Fukushima Hanawa Spinach Leaf 4.36E+3 2.43E+5 0.018
I-131 Fukushima Hirata Spinach Leaf 1.79E+4 3.18E+5 0.056
I-131 Fukushima Furudono Mizuna Leaf 2.01E+4 2.81E+5 0.072
I-131 Fukushima Motomiya Kukitachina Leaf 2.09E+4 1.01E+6 0.021
I-131 Fukushima Yabuki Spinach Leaf 4.12E+3 3.42E+5 0.012
I-131 Fukushima Yamatsuri Spinach Leaf 1.18E+4 3.84E+5 0.031
I-131 Ibaraki Hitachiota Spinach Leaf 2.75E+4 4.40E+5 0.062
I-131 Saitama Saitama Komatsuna Leaf 9.48E+2 7.30E+4 0.013
I-131 Saitama Kawagoe Komatsuna Leaf 1.49E+3 7.30E+4 0.020
I-131 Saitama Tokorozawa Spinach Leaf 1.95E+3 7.30E+4 0.027
I-131 Saitama Honjo Spinach Leaf 1.66E+3 2.11E+4 0.079
I-131 Tochigi Kaminokawa Spinach Leaf 1.27E+4 6.45E+4 0.197
I-131 Tochigi Sano Kakina Leaf 6.22E+3 6.45E+4 0.096
I-131 Gunma Isezaki Spinach Leaf 2.40E+3 2.11E+4 0.114
I-131 Gunma Takasaki Kakina Leaf 1.77E+3 2.11E+4 0.084
I-131 Chiba Chiba Giant butterbur Leaf 3.20E+4 1.07E+5 0.299
I-131 Chiba Chiba Japanese dock Leaf 9.62E+3 3.22E+4 0.299
I-131 Chiba Chiba Mugwort Leaf 8.58E+3 3.22E+4 0.266
I-131 Chiba Chiba Dandelion Leaf 8.64E+3 3.22E+4 0.268
1131 Chiba Chiba Long-stamen Leaf 5.05E+3 3.20E+4 0.157

chive
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Field horset
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Spinach
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Kukitachina
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Giant butterbur

Japanese dock
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Dandelion
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8.71E+5

3.18E+5
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1.01E+6

1.07E+5
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Table S3 Soil to crop transfer factor of radiocaesium

Type of crop Species Year (CF];VI/DM) (CD]TVI/DM) n Ref
Leafy veg. All, GM 2011 7.8E-4 1.1E-2 18

Leafy veg. All, GM 2012 2.4E-3 3.0E-2 24

Leafy veg. All, GM 2013 1.0E-3 1.4E-2 10

Leafy veg. All, GM 2014 7.9E-4 1.1E-2 10

Leafy veg. All, GM 2015 7.1E-4 9.5E-3 11

Leafy veg. All, GM 2016 4.8E-4 6.4E-3 10

Leafy veg. All, GM 2017 4.6E-4 6.1E-3 7

Leafy veg. All, GM 2018 5.6E-4 7.5E-3 8

Leafy veg. All, GM 2019 4.2E-4 5.6E-3 8

Leafy veg. All, GM 2020 8.7E-4 1.2E-2 8

Leafy veg. Cabbage 2011 1.8E-4 2.5E-3 3 K2
Leafy veg. Cabbage 2011 1.9E-4 2.6E-3 3 F1
Leafy veg. Cabbage 2011 5.7E-4 7.8E-3 3 S7
Leafy veg. Cabbage 2012 8.2E-4 1.1E-2 1 M2
Leafy veg. Cabbage 2013 3.5E-4 4.8E-3 1 M3
Leafy veg. Cabbage 2014 2.0E-4 2.8E-3 1 M4
Leafy veg. Cabbage 2015 4.7E-4 6.4E-3 1 M5
Leafy veg. Cabbage 2017 7.3E-4 1.0E-2 1 M7
Leafy veg. Cabbage 2018 6.4E-4 8.7E-3 1 M8
Leafy veg. Cabbage 2019 5.5E-4 7.5E-3 1 M9
Leafy veg. Cabbage 2020 7.4E-4 1.0E-2 1 M10
Leafy veg. Chinese cabbage 2011 7.2E-5 1.5E-3 3 K2
Leafy veg. Chinese chives 2011 2.2E-4 3.0E-3 3 K2
Leafy veg. Chinese chives 2014 1.1E-3 1.4E-2 1 M4
Leafy veg. Chinese chives 2015 1.6E-4 2.1E-3 1 M5
Leafy veg. Chinese chives 2016 3.8E-4 5.1E-3 1 M6
Leafy veg. Chinese chives 2017 1.5E-4 2.0E-3 1 M7
Leafy veg. Chinese chives 2018 9.6E-4 1.3E-2 1 M8
Leafy veg. Chinese chives 2019 1.2E-4 1.6E-3 1 M9
Leafy veg. Chinese chives 2020 3.3E-4 4.5E-3 1 M10
Leafy veg. Komatsuna 2011 1.2E-3 2.1E-2 3 K2
Leafy veg. Komatsuna 2011 2.5E-3 4.3E-2 3 S6
Leafy veg. Komatsuna 2011 7.1E-4 1.2E-2 3 S6
Leafy veg. Komatsuna 2011 1.3E-3 2.2E-2 3 S6
Leafy veg. Komatsuna 2011 1.8E-3 3.1E-2 3 S6
Leafy veg. Komatsuna 2011 2.2E-3 3.8E-2 3 S7
Leafy veg. Komatsuna 2012 7.3E-4 1.2E-2 - S1
Leafy veg. Komatsuna 2013 1.0E-4 1.8E-3 - S1
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Leafy veg.
Leafy veg.
Leafy veg.
Leafy veg.
Leafy veg.
Leafy veg.
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Komatsuna
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Komatsuna
Komatsuna
Komatsuna
Komatsuna
Lettuce
Lettuce
Mustard
Mustard
Mustard
Mustard
Mustard
Mustard
Shinobufuyuna
Shinobufuyuna
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Shinobufuyuna
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach
Spinach

2012
2012
2012
2012
2012
2012
2020
2011
2011
2012
2012
2012
2012
2012
2012
2011
2011
2012
2012
2011
2011
2012
2012
2012
2012
2013
2013
2013
2013
2013
2014
2014
2014
2014
2015
2015
2015
2015
2015
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3.5E-3
2.5E-3
4.1E-3
3.5E-3
2.7E-3
5.0E-3
3.1E-3
2.1E-4
2.0E-4
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5.8E-3
1.4E-3
3.5E-3
9.3E-4
9.3E-4
7.1E-4
1.1E-3
1.3E-3
1.7E-3
2.0E-4
1.8E-4
5.0E-4
1.7E-4
2.3E-4
8.5E-5
1.8E-4
8.8E-5

2.0E-2
4.8E-3
6.2E-3
5.9E-3
1.0E-2
1.0E-2
9.3E-3
1.5E-2
6.0E-3
5.9E-3
8.1E-3
6.5E-3
3.5E-3
8.5E-3
1.1E-2
1.2E-2
1.7E-2
1.2E-2
2.9E-1
1.5E-2
2.5E-1
3.5E-2
2.3E-1
4.4E-2
8.8E-2
2.1E-2
5.3E-2
1.4E-2
1.4E-2
1.1E-2
1.6E-2
2.0E-2
2.1E-2
24E-3
2.2E-3
6.1E-3
2.1E-3
2.8E-3
1.0E-3
2.2E-3
1.1E-3

M6
M6
M6
M6
M7
M7
M7
M8
M8
M8
M8
M9
M9
M9
M9
M10
M10
M10
M2
M2
M3
M3
M4
M4
M5
M5
M6
M6
M7
M8
M9
M10
K2
M2
M2
M3
M4
M4
M5
M5
M6



Leafy veg.
Leafy veg.
Leafy veg.
Leafy veg.
Leafy veg.

Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.
Non-leafy veg.

Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.

Fruit veg.

Fruit veg.

Fruit veg.

Welsh onion
Welsh onion
Welsh onion
Welsh onion

Welsh onion

All, GM
All, GM
All, GM
Asparagus
Asparagus
Asparagus
Asparagus
Asparagus
Asparagus
Asparagus
Asparagus
Broccoli
Broccoli
Broccoli
Broccoli
Broccoli
Broccoli
Broccoli
Taranome

Taranome

All, GM
All, GM
All, GM
All, GM
All, GM
All, GM
All, GM
All, GM
All, GM
All, GM
Cucumber
Cucumber
Cucumber

Cucumber

2016
2017
2018
2019
2020

2011
2012
2013
2011
2011
2011
2011
2011
2011
2012
2013
2011
2011
2011
2012
2013
2012
2013
2013
2013

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2011
2011
2011
2011
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1.5E-4
9.3E-5
1.7E-4
1.7E-4
3.1E-4

7.2E-4
4.7E-4
1.6E-4
2.2E-4
4.1E-3
1.7E-4
6.5E-4
8.0E-4
2.8E-4
1.3E-4
2.2E-4
1.5E-3
6.7E-4
2.3E-3
3.2E-4
1.6E-4
2.5E-3
1.1E-4
1.1E-4
1.1E-4

9.3E-4
2.3E-4
1.7E-4
1.5E-4
1.9E-4
1.4E-4
1.4E-4
1.4E-4
1.8E-4
2.0E-4
1.4E-4
6.5E-4
2.7E-3
8.8E-3

1.8E-3
1.1E-3
2.1E-3
2.1E-3
3.8E-3

2.9E-3
5.5E-2
2.3E-3
8.7E-3
1.1E-2
3.8E-3
1.7E-3
3.0E-3
1.4E-2
6.1E-3
2.1E-2
2.9E-3
1.5E-3
2.3E-2
9.7E-4
1.1E-3
1.1E-3

1.5E-2
4.1E-3
33E-3
2.7E-3
33E-3
2.6E-3
24E-3
2.1E-3
2.7E-3
3.6E-3
3.0E-3
1.4E-2
6.0E-2
1.9E-1

[\
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M6
M7
M8
M9
M10

F1
F1
F1
F1
S7
01
01
01
K2
F1
S7
S1
S1
M2
M3
S2
S2

K2
F1
F1
F1



Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.

Fruit veg.

Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Cucumber
Eggplant
Eggplant
Eggplant
Eggplant
Eggplant
Eggplant
Eggplant
Eggplant
Eggplant
Eggplant
Eggplant
Eggplant
Eggplant
Green pepper
Green pepper
Green pepper
Green pepper
Green pepper
Green pepper
Green pepper
Green pepper

2011
2012
2013
2012
2012
2013
2013
2013
2014
2014
2015
2016
2016
2017
2018
2018
2019
2019
2020
2020
2011
2011
2011
2011
2011
2012
2013
2014
2015
2016
2017
2019
2020
2011
2011
2011
2011
2011
2012
2013
2014
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6.3E-4
9.4E-5
5.2E-5
2.1E-4
5.0E-4
2.2E-4
4.2E-4
9.7E-5
3.6E-4
1.8E-4
2.2E-4
1.5E-4
1.3E-4
1.8E-4
2.2E-4
7.0E-5
3.1E-4
4.4E-4
5.5E-4
3.9E-4
1.6E-4
8.6E-4
4.2E-3
3.3E-3
8.7E-4
3.7E-4
1.8E-4
5.5E-5
2.2E-4
1.7E-4
9.4E-5
1.1E-4
6.8E-5
3.3E-4
3.5E-4
2.3E-3
4.7E-3
6.6E-4
2.1E-4
3.0E-4
1.4E-4

1.4E-2
2.0E-3
1.1E-3
4.6E-3
1.1E-2
4.7E-3
9.2E-3
2.1E-3
7.9E-3
3.9E-3
4.8E-3
3.2E-3
2.9E-3
4.0E-3
4.8E-3
1.5E-3
6.8E-3
9.6E-3
1.2E-2
8.5E-3
24E-3
1.3E-2
6.2E-2
4.9E-2
1.3E-2
5.5E-3
2.7E-3
8.1E-4
3.2E-3
2.5E-3
1.4E-3
1.6E-3
9.9E-4
4.9E-3
5.3E-3
3.5E-2
7.1E-2
1.0E-2
3.1E-3
4.6E-3
2.1E-3

S7
Sl
Sl
M2
M2
M3
M3
M3
M4
M4
M5
M6
M6
M7
M8
M8
M9
M9
M10
M10
K2
Fl
Fl
Fl
S7
M2
M3
M4
M5
M6
M7
M9
M10
K2
Fl
Fl
Fl
S7
M2
M3
M4



Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.
Fruit veg.

Fruit veg.

Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.

Leguminous veg.

Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.

Leguminous veg.

Green pepper
Green pepper
Green pepper
Green pepper
Green pepper
Green pepper
Pumpkin
Pumpkin
Strawberry
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Tomato
Cherry tomato

Zucchini

All, GM

All, GM

All, GM

All, GM

All, GM

All, GM

All, GM

All, GM

All, GM

All, GM

Common bean
Common bean
Common bean, young
Common bean, young
Common bean, young
Common bean, young
Common bean, young
Common bean, young
Field peas, young
Field peas, young

2015
2016
2017
2018
2019
2020
2018
2019
2012
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2011
2018
2012
2013
2016
2017
2019
2020
2015
2017
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1.5E-4
1.3E-4
1.7E-4
8.0E-5
7.3E-5
1.1E-4
3.1E-4
1.8E-4
1.9E-4
2.7E-4
6.3E-4
5.3E-4
1.0E-3
2.0E-3
3.1E-4
8.4E-4
2.9E-3
4.9E-3
1.4E-4
8.2E-4

3.9E-2
7.7E-3
5.2E-3
2.8E-3
2.9E-3
8.7E-4
1.0E-3
8.8E-4
1.6E-3
1.7E-3
1.0E-3
6.3E-5
3.6E-4
4.8E-4
2.1E-4
1.3E-4
5.6E-5
1.1E-3
3.7E-4
3.9E-4

2.3E-3
2.0E-3
2.6E-3
1.2E-3
1.1E-3
1.7E-3
2.3E-3
1.3E-3
2.9E-3
4.5E-3
1.1E-2
8.8E-3
1.7E-2
3.3E-2
5.2E-3
1.4E-2
4.8E-2
8.1E-2
1.6E-3
34E-3

4.9E-2
1.1E-2
6.9E-3
3.1E-3
5.0E-3
1.8E-3
2.6E-3
1.0E-3
4.1E-3
3.2E-3
1.2E-3
7.5E-5
4.6E-3
6.1E-3
2.6E-3
1.6E-3
7.2E-4
1.4E-2
4.7E-3
4.9E-3
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M5
M6
M7
M8
M9
M10
M8
M9
K2
K2
El
El
El
El
El
F1
F1
F1
K2
S7

K2
M8
M2
M3
M6
M7
M9
M10
M5
M7



Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.

Leguminous veg.

Soybean (Edamame)
Soybean (Edamame)
Soybean (Edamame)
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean

2011
2012
2013
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2012
2012
2012
2012
2012
2012
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2013
2012
2012
2012
2012
2012
2012
2012
2012
2013
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3.5E-3
4.6E-3
2.9E-3
1.7E-1
1.9E-1
1.1E-1
9.9E-2
1.2E-1
5.1E-2
4.3E-3
8.9E-3
7.7E-2
2.4E-1
9.2E-2
2.0E-2
1.0E-2
1.7E-2
1.5E-2
3.5E-3
1.1E-2
2.2E-2
7.9E-3
6.2E-3
2.9E-3
1.5E-3
4.3E-3
5.3E-3
9.7E-3
1.2E-2
1.4E-2
1.4E-2
2.4E-2
2.3E-3
2.0E-3
2.3E-2
8.3E-3
1.1E-2
2.5E-2
1.2E-2
1.7E-2
2.4E-3

1.3E-2
1.6E-2
1.0E-2
1.9E-1
2.1E-1
1.2E-1
1.1E-1
1.4E-1
5.8E-2
4.9E-3
1.0E-2
8.8E-2
2.8E-1
1.1E-1
2.2E-2
1.2E-2
2.0E-2
1.7E-2
4.0E-3
1.3E-2
2.5E-2
9.1E-3
7.0E-3
33E-3
1.7E-3
5.0E-3
6.0E-3
1.1E-2
1.3E-2
1.6E-2
1.6E-2
2.7E-2
2.7E-3
2.2E-3
2.7E-2
9.5E-3
1.2E-2
2.8E-2
1.4E-2
2.0E-2
2.7E-3

K2
S1
S1
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Al
Y3
Y3
Y3
Y3
Y3
Y3
T1
T1
T1
T1
T1
T2
T2
T2
T2
T2
T2
T2
M2
M2
M2
M2
M2
M2
M2
M2
M3



Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.
Leguminous veg.

Leguminous veg.

Root crops
Root crops
Root crops
Root crops
Root crops
Root crops

Root crops

Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean
Soybean

All, GM
All, GM
All, GM
All, GM
All, GM
All, GM
All, GM

2013
2013
2013
2013
2013
2013
2013
2014
2014
2014
2014
2015
2015
2015
2015
2015
2016
2016
2016
2017
2017
2017
2017
2018
2018
2018
2018
2019
2019
2020
2020
2020
2020

2011
2012
2013
2014
2015
2016
2017
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1.3E-3
8.3E-3
5.0E-3
6.8E-3
1.7E-2
1.8E-3
2.4E-3
1.9E-3
5.3E-4
9.1E-3
6.2E-3
3.5E-3
2.7E-3
2.9E-3
6.0E-3
1.0E-2
3.1E-4
8.8E-4
1.0E-2
9.2E-4
2.5E-3
1.8E-3
5.0E-3
7.8E-4
3.3E-3
5.7E-4
5.7E-3
5.7E-3
1.3E-2
1.2E-3
2.2E-3
1.1E-3
4.8E-3

6.1E-4
1.6E-3
1.6E-4
1.0E-4
8.9E-4
1.8E-4
2.0E-4

1.5E-3
9.5E-3
5.7E-3
7.8E-3
1.9E-2
2.1E-3
2.7E-3
2.2E-3
6.1E-4
1.0E-2
7.1E-3
4.0E-3
3.1E-3
33E-3
6.8E-3
1.2E-2
3.6E-4
1.0E-3
1.1E-2
1.1E-3
2.9E-3
2.0E-3
5.7E-3
8.9E-4
3.8E-3
6.5E-4
6.5E-3
6.5E-3
1.5E-2
1.4E-3
2.6E-3
1.2E-3
5.5E-3

8.1E-3
24E-2
3.0E-3
1.8E-3
1.4E-2
2.7E-3
2.9E-3

Ju—
o W

W W N W W

M3
M3
M3
M3
M3
M3
M3
M4
M4
M4
M4
M5
M5
M5
M5
M5
M6
M6
M6
M7
M7
M7
M7
M8
M8
M8
M8
M9
M9
M10
M10
M10
M10



Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops
Root crops

Root crops

All, GM

All, GM

All

Burdock
Carrot

Carrot

Carrot

Carrot

Carrot

Carrot

Carrot
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Japanese radish
Turnip

Turnip

Turnip

2018
2019
2020
2012
2011
2012
2015
2016
2017
2018
2019
2011
2012
2012
2012
2012
2012
2012
2012
2012
2012
2013
2013
2013
2014
2014
2014
2015
2016
2016
2017
2017
2018
2018
2019
2019
2019
2020
2011
2012
2012
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3.5E-4
3.4E-4
1.3E-4
5.4E-4
7.7E-4
4.1E-4
5.1E-4
3.3E4
1.3E-4
5.7E-4
1.6E-3
2.0E-3
1.8E-4
1.7E-3
3.9E-3
3.9E-3
3.5E-3
4.2E-3
6.1E-3
9.6E-4
1.1E-4
2.0E-5
2.0E-3
1.1E-4
1.3E-5
7.9E-4
9.7E-5
1.3E-3
2.3E-5
7.7E-4
9.6E-5
6.3E-4
1.2E-3
6.7E-5
5.4E-5
1.5E-3
9.9E-5
1.3E-4
1.5E-4
8.8E-4
2.2E-3

5.3E-3
5.3E-3
2.5E-3
3.0E-3
7.3E-3
3.9E-3
4.8E-3
3.1E-3
1.2E-3
5.4E-3
1.5E-2
3.6E-2
3.3E-3
3.1E-2
7.1E-2
7.1E-2
6.4E-2
7.8E-2
1.1E-1
1.8E-2
2.0E-3
3.7E-4
3.6E-2
2.0E-3
2.4E-4
1.5E-2
1.8E-3
2.4E-2
43E-4
1.4E-2
1.8E-3
1.2E-2
2.2E-2
1.2E-3
1.0E-3
2.7E-2
1.8E-3
2.5E-3
2.0E-3
1.1E-2
2.9E-2

S8
K2
S8
M5
M6
M7
M8
M9
K2
S8
A2
A2
A2
A2
A2
A2
M2
M2
M3
M3
M3
M4
M4
M4
M5
M6
M6
M7
M7
M8
M8
M9
M9
M9
M10
K2
S8
A2



Root crops
Root crops
Root crops
Root crops

Root crops

Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers
Tubers

Oil seeds
Seeds
Seeds
Seeds
Seeds
Seeds
Seeds
Seeds
Seeds
Seeds
Seeds
Seeds

Turnip
Turnip
Turnip
Turnip
Turnip

All, GM

All, GM

All

All, GM

All

Konjac
Konjac
Potato
Potato
Potato
Potato
Potato
Potato
Potato
Sweet potato
Sweet potato
Sweet potato
Sweet potato
Taro

Taro

Yacon

Yamanoimo

Sunflower
Sunflower
Sunflower
Sunflower
Sunflower
Sunflower
Sunflower
Sunflower
Sunflower
Rapeseed

Rapeseed

2012
2012
2012
2012
2012

2011
2012
2013
2015
2020
2011
2011
2011
2011
2015
2015
2015
2015
2020
2011
2012
2012
2013
2011
2012
2011
2012

2011
2011
2011
2011
2011
2011
2011
2011
2011
2011
2011

-94 -

4.4E-3
1.8E-3
2.6E-3
4.9E-3
4.3E-3

8.5E-4
1.5E-3
3.6E-3
4.1E-3
6.3E-4
1.7E-3
1.0E-3
6.9E-4
1.9E-3
3.2E-3
2.8E-3
5.9E-3
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Table S4 Concentration ratio (CR, L/kg fresh mass) of radiocaesium in freshwater fish (whole)

System Species Sar(;ileing Bg/kg Water dsazi;npling Bg/L CR
Abukuma River Amur Minnow 2014/6/25 11.0 2014/6/24 0.077 143
Abukuma River Amur Minnow 2014/6/27 10.0 2014/6/24 0.015 667
Abukuma River Amur Minnow 2014/8/28 9.3 2014/8/26 0.087 107
Abukuma River Amur Minnow 2014/8/29 15.0 2014/8/26 0.049 306
Abukuma River Amur Minnow 2014/10/23 13.0 2014/10/21 0.026 500
Abukuma River Amur Minnow 2014/12/3 14.0 2014/12/4 0.020 700
Abukuma River Amur Minnow 2015/6/17 5.3 2015/6/18 0.064 83
Abukuma River Amur Minnow 2015/8/25 11.0 2015/8/18 0.062 177
Abukuma River Amur Minnow 2015/12/2 8.2 2015/12/1 0.032 256
Abukuma River Amur Minnow 2015/12/8 8.2 2015/12/1 0.024 342
Abukuma River Amur Minnow 2016/10/23 13.0 2016/10/17 0.037 351
Abukuma River Amur Minnow 2016/10/23 4.1 2016/10/17 0.018 228
Abukuma River Amur Minnow 2017/6/20 7.5 2017/6/13 0.013 577
Abukuma River Amur Minnow 2017/8/25 11.0 2017/8/30 0.016 688

Uda River Amur Minnow 2014/6/28 40.0 2014/6/25 0.044 909
Uda River Amur Minnow 2018/10/20 29 2018/10/23 0.005 580
Mano River Amur Minnow 2014/7/4 32.0 2014/7/4 0.046 703
Mano River Amur Minnow 2015/6/20 32.0 2015/6/19 0.043 744
Mano River Amur Minnow 2015/10/23 25.0 2015/10/23 0.024 1042
Mano River Amur Minnow 2017/6/14 13.0 2017/6/14 0.012 1083
Mano River Amur Minnow 2017/8/22 7.2 2017/8/28 0.016 450
Mano River Amur Minnow 2018/6/6 11.0 2018/6/6 0.013 846
Mano River Amur Minnow 2018/8/28 11.0 2018/8/28 0.023 478
Hayama Lake Amur Minnow 2015/6/25 7.8 2015/6/24 0.055 143
Hayama Lake Amur Minnow 2017/6/16 19.0 2017/6/16 0.023 826
Hayama Lake Amur Minnow 2017/8/21 8.2 2017/8/21 0.018 456
Hayama Lake Amur Minnow 2018/6/1 31.0 2018/6/1 0.013 2385
Hayama Lake Amur Minnow 2018/10/22 32.0 2018/10/22 0.009 3478
Akimoto Lake Amur Minnow 2014/6/24 11.0 2014/6/24 0.017 638
Akimoto Lake Amur Minnow 2014/8/26 6.0 2014/8/26 0.018 336
Akimoto Lake Amur Minnow 2014/8/26 17.0 2014/8/26 0.018 951
Akimoto Lake Amur Minnow 2014/10/21 9.7 2014/10/21 0.030 323
Akimoto Lake Amur Minnow 2015/6/16 13.0 2015/6/16 0.065 199
Akimoto Lake Amur Minnow 2015/12/1 9.5 2015/12/1 0.016 601
Akimoto Lake Amur Minnow 2016/6/6 3.8 2016/6/6 0.011 360
Akimoto Lake Amur Minnow 2016/8/18 43 2016/8/19 0.029 150
Akimoto Lake Amur Minnow 2016/10/18 10.0 2016/10/18 0.044 230
Akimoto Lake Amur Minnow 2017/6/19 4.5 2017/6/20 0.008 533

-101 -



Akimoto Lake
Akimoto Lake
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Akimoto Lake
Abukuma River
Abukuma River
Abukuma River
Abukuma River
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Abukuma River
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Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Hayama Lake
Abukuma River
Mano River

Hayama Lake

Amur Minnow
Amur Minnow
Amur Minnow
Amur Minnow

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu

Ayu
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White spotted char
White spotted char
White spotted char

2017/8/25
2017/10/18
2018/8/30
2018/12/1
2014/6/27
2014/8/25
2014/8/29
2015/6/24
2015/8/23
2016/6/1
2017/6/17
2018/6/2
2018/8/25
2018/10/20
2014/9/1
2016/5/30
2014/7/4
2014/8/30
2015/6/20
2016/6/1
2016/10/20
2017/6/14
2017/8/22
2018/6/1
2018/6/6
2018/8/27
2018/8/28
2018/10/23
2014/7/3
2014/7/3
2014/8/31
2015/6/19
2015/8/22
2016/6/1
2017/6/18
2017/8/22
2018/9/1
2018/8/26
2014/6/27
2018/10/31
2017/12/4
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5.0
7.3
33
3.4
10.0
14.0
15.0
53.0
93.0
14.0
16.0
21.0
18.0
16.0
960.0
140.0
53.0
38.0
75.0
21.0
44.0
35.0
94.0
24.0
44.0
18.0
32.0
35.0
95.0
260.0
150.0
150.0
170.0
98.0
110.0
32.0
47.0
23.0
24.0
3.6
39.0

2017/8/25
2017/10/18
2018/8/30
2018/12/1
2014/6/24
2014/8/26
2014/8/26
2015/6/18
2015/8/18
2016/5/26
2017/6/14
2018/6/6
2018/8/28
2018/10/23
2014/9/1
2016/5/30
2014/7/4
2014/9/3
2015/6/19
2016/5/31
2016/10/20
2017/6/14
2017/8/28
2018/6/6
2018/6/6
2018/8/28
2018/8/28
2018/10/23
2014/7/5
2014/7/5
2014/9/2
2015/6/17
2015/8/22
2016/5/27
2017/6/15
2017/8/28
2018/9/7
2018/8/27
2014/6/24
2018/10/23
2017/12/4

0.012
0.011

0.012
0.010
0.015
0.120
0.049
0.130
0.052
0.026
0.009
0.014
0.010
0.005
0.310
0.092
0.046
0.070
0.043
0.016
0.014
0.012
0.016
0.013
0.013
0.023
0.023
0.012
0.480
0.480
0.185
0.670
0.130
0.036
0.029
0.110
0.050
0.016
0.015
0.012
0.010

429
658
270
338
667
117
306
408
1788
538
1720
1500
1800
3200
3097
1522
1165
547
1744
1313
3143
2917
5875
1846
3385
783
1391
2917
198
542
811
224
1308
2722
3793
291
940
1438
1600
300
4021



Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Abukuma River
Abukuma River

Abukuma River

White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
White spotted char
Japanese dace
Japanese dace

Japanese dace

2018/8/27
2018/10/22
2014/6/24
2014/8/27
2014/8/27
2014/10/21
2014/12/3
2015/6/16
2015/8/26
2015/10/21
2015/12/1
2016/6/6
2016/6/6
2016/6/6
2016/10/18
2016/12/1
2017/6/20
2017/6/20
2017/6/19
2017/8/25
2017/10/18
2017/12/1
2018/5/30
2015/6/17
2015/6/17
2015/8/26
2015/10/20
2016/6/5
2016/6/5
2016/6/5
2016/8/18
2016/10/19
2016/10/19
2017/6/19
2017/8/24
2017/10/18
2018/5/29
2018/10/17
2014/6/25
2014/6/27
2014/8/28

-103 -

480.0
140.0
55.0
53.0
69.0
34.0
33.0
57.0
46.0
32.0
35.0
41.0
8.4
52
30.0
27.0
49.0
9.0
3.0
34.0
30.0
31.0
47.0
30.0
53.0
85.0
75.0
50.0
40.0
86.0
58.0
45.0
43.0
43.0
1.5
45.0
15.0
37.0
11.0
15.0
24.0

2018/8/27
2018/10/22
2014/6/24
2014/8/26
2014/8/26
2014/10/21
2014/12/4
2015/6/16
2015/8/27
2015/10/21
2015/12/1
2016/6/6
2016/6/6
2016/6/6
2016/10/18
2016/12/1
2017/6/20
2017/6/20
2017/6/20
2017/8/25
2017/10/18
2017/12/1
2018/5/30
2015/6/17
2015/6/17
2015/8/27
2015/10/20
2016/6/5
2016/6/5
2016/6/5
2016/8/18
2016/10/19
2016/10/19
2017/6/19
2017/8/24
2017/10/18
2018/5/29
2018/10/17
2014/6/24
2014/6/24
2014/8/26

0.016
0.009
0.017
0.018
0.018
0.030
0.018
0.065
0.017
0.013
0.016
0.011
0.011
0.011
0.044
0.011
0.008
0.008
0.008
0.012
0.011
0.014
0.006
0.012
0.012
0.014
0.012
0.010
0.010
0.011
0.011
0.010
0.010
0.009
0.008
0.008
0.006
0.007
0.077
0.015
0.087

30000
15217
3188
2965
3860
1133
1808
874
2746
2379
2215
3886
796
493
690
2547
5799
1065
355
2918
2703
2153
8246
2439
4309
6296
6383
4843
3874
7818
5273
4627
4410
5029
184
5590
2344
5362
143
1000
276



Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River

Mano River

Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace

Japanese dace

2014/8/29
2014/12/2
2015/8/21
2015/8/21
2015/8/25
2015/10/21
2016/10/23
2016/10/23
2016/12/2
2017/6/20
2017/6/9
2017/8/25
2018/10/19
2018/10/20
2018/12/1
2018/12/2
2014/6/28
2014/9/2
2015/8/19
2015/10/22
2016/10/20
2016/12/4
2017/12/2
2018/6/2
2018/8/25
2018/10/20
2014/7/1
2014/9/1
2014/10/23
2014/12/6
2015/6/19
2015/8/21
2015/10/24
2015/12/9
2016/5/30
2016/8/21
2016/12/6
2017/6/15
2017/12/6
2018/6/7
2014/10/26
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28.0
19.0
14.0
11.0
14.0
28.0
10.0
53
6.7
19.0
8.3
12.0
11.0
4.1
6.7
13.0
26.0
28.0
16.0
15.0
8.2
11.0
8.3
7.7
11.0
7.1
790.0
570.0
750.0
550.0
470.0
430.0
330.0
230.0
350.0
270.0
350.0
260.0
330.0
330.0
49.0

2014/8/26
2014/12/4
2015/8/18
2015/8/18
2015/8/18
2015/10/20
2016/10/17
2016/10/17
2016/12/9
2017/6/13
2017/6/13
2017/8/30
2018/10/25
2018/10/25
2018/12/7
2018/12/7
2014/6/25
2014/9/4
2015/8/19
2015/10/21
2016/10/18
2016/12/8
2017/12/5
2018/6/6
2018/8/28
2018/10/23
2014/7/8
2014/9/1
2014/10/25
2014/12/3
2015/6/16
2015/8/21
2015/10/24
2015/12/5
2016/5/30
2016/8/22
2016/12/6
2017/6/15
2017/12/6
2018/6/7
2014/10/23

0.049
0.014
0.052
0.052
0.020
0.019
0.037
0.018
0.011
0.013
0.023
0.016
0.009
0.007
0.012
0.008
0.044
0.036
0.023
0.009
0.008
0.006
0.004
0.014
0.010
0.005
0.340
0.310
0.330
0.250
0.190
0.280
0.200
0.200
0.180
0.720
0.150
0.130
0.170
0.140
0.062

571
1357
269
212
700
1474
270
294
609
1462
361
750
1236
577
583
1566
591
778
696
1667
1025
1833
2243
550
1100
1420
2324
1839
2273
2200
2474
1536
1650
1150
1944
375
2333
2000
1941
2357
797



Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake

Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace

Japanese dace

2014/12/2
2015/8/22
2015/8/22
2015/10/23
2015/12/4
2016/6/1
2016/10/20
2016/12/7
2017/6/14
2017/8/22
2017/12/5
2018/6/6
2018/8/27
2018/10/23
2014/7/3
2014/8/31
2014/12/5
2015/6/19
2015/8/22
2015/10/25
2015/12/3
2016/6/1
2016/10/21
2016/12/8
2017/6/18
2018/6/2
2018/10/21
2014/10/28
2015/12/7
2017/6/16
2017/10/20
2017/12/4
2018/6/1
2018/8/27
2018/8/26
2014/6/24
2014/8/27
2014/10/21
2014/12/3
2015/6/16
2015/8/26
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80.0
15.0
40.0
31.0
35.0
29.0
26.0
14.0
24.0
15.0
12.0
20.0
7.1
21.0
150.0
150.0
95.0
47.0
79.0
92.0
66.0
45.0
40.0
34.0
26.0
28.0
40.0
260.0
150.0
29.0
18.0
30.0
63.0
66.0
34.0
86.0
53.0
57.0
38.0
40.0
33.0

2014/12/6
2015/8/20
2015/8/20
2015/10/23
2015/12/4
2016/5/31
2016/10/20
2016/12/5
2017/6/14
2017/8/28
2017/12/5
2018/6/6
2018/8/28
2018/10/23
2014/7/5
2014/9/2
2014/12/2
2015/6/17
2015/8/22
2015/10/22
2015/12/3
2016/5/27
2016/10/19
2016/12/7
2017/6/15
2018/6/7
2018/10/24
2014/10/27
2015/12/7
2017/6/16
2017/10/20
2017/12/4
2018/6/1
2018/8/27
2018/8/27
2014/6/24
2014/8/26
2014/10/21
2014/12/4
2015/6/16
2015/8/27

0.027
0.058
0.032
0.024
0.022
0.024
0.014
0.017
0.012
0.016
0.010
0.013
0.023
0.012
0.480
0.185
0.220
0.670
0.130
0.032
0.029
0.036
0.021
0.038
0.029
0.031
0.036
0.098
0.059
0.023
0.079
0.010
0.013
0.028
0.016
0.017
0.018
0.030
0.018
0.065
0.017

3019
259
1250
1292
1591
1208
1857
824
2000
938
1250
1538
309
1750
313
811
432
70
608
2875
2276
1250
1905
895
897
903
1111
2653
2528
1261
228
3093
4846
2400
2125
4986
2965
1900
2082
613
1970



Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Abukuma River
Abukuma River
Abukuma River

Abukuma River

Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Japanese dace
Pale chub
Pale chub
Pale chub
Pale chub

2015/10/21
2016/6/6
2016/6/6

2016/10/18

2016/12/1
2017/6/20
2017/8/25
2017/10/18
2017/12/1
2018/5/30
2018/10/18
2018/12/1
2014/6/26
2015/6/17
2015/6/17
2015/6/14
2015/6/14
2015/8/26
2015/8/26
2015/8/22
2015/10/20
2015/12/2
2016/6/5
2016/6/5
2016/6/5
2016/6/5
2016/8/18
2016/8/18
2016/8/18

2016/10/19

2016/10/19

2016/10/19

2016/10/19

2017/6/19

2017/10/18

2018/5/29
2018/10/17
2014/8/28
2014/8/29
2014/10/23
2015/8/25
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33.0
40.0
23.0
54.0
29.0
37.0
29.0
44.0
35.0
39.0
43
28.0
61.0
45.0
53.0
41.0
21.0
28.0
13.0
8.8
17.0
5.6
19.0
31.0
48.0
29.0
25.0
12.0
15.0
14.0
29.0
15.0
28.0
28.0
12.0
10.0
16.0
14.0
16.0
18.0
12.0

2015/10/21
2016/6/6
2016/6/6

2016/10/18

2016/12/1
2017/6/20
2017/8/25
2017/10/18
2017/12/1
2018/5/30
2018/10/18
2018/12/1
2014/6/26
2015/6/17
2015/6/17
2015/6/17
2015/6/17
2015/8/27
2015/8/27
2015/8/27
2015/10/20
2015/12/2
2016/6/5
2016/6/5
2016/6/5
2016/6/5
2016/8/18
2016/8/18
2016/8/18

2016/10/19

2016/10/19

2016/10/19

2016/10/19

2017/6/19
2017/10/18
2018/5/29
2018/10/17
2014/8/26
2014/8/26
2014/10/21
2015/8/18

0.013
0.011
0.011
0.044
0.011
0.008
0.012
0.011
0.014
0.006
0.007
0.010
0.017
0.012
0.012
0.013
0.013
0.014
0.014
0.012
0.012
0.012
0.010
0.010
0.011
0.011
0.011
0.010
0.010
0.010
0.010
0.010
0.010
0.009
0.008
0.006
0.007
0.087
0.049
0.026
0.020

2454
3791
2180
1241
2736
4379
2489
3964
2431
6842
585
2786
3588
3659
4309
3154
1615
2074
963
733
1447
487
1840
3002
4364
2636
2273
1244
1554
1440
2982
1538
2872
3275
1491
1563
2319
161
327
692
600



Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Uda River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Niida River
Niida River
Niida River
Niida River
Niida River

Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub

2015/12/2
2016/10/23
2016/12/2
2018/10/20
2018/12/1
2018/12/2
2014/6/28
2014/9/2
2014/12/7
2015/10/22
2015/12/3
2016/10/20
2016/12/4
2017/6/17
2018/8/25
2018/10/20
2014/7/1
2014/9/1
2014/10/23
2014/12/6
2016/5/30
2016/8/21
2017/6/15
2018/6/7
2014/7/4
2015/6/20
2015/6/20
2015/8/20
2015/10/23
2016/6/1
2016/10/20
2017/6/14
2017/8/22
2018/6/6
2018/8/27
2018/8/28
2014/7/3
2014/8/31
2014/10/24
2014/12/5
2015/6/19

-107 -

13.0
13.0
7.3
6.8
3.9
6.8
22.0
15.0
19.0
17.0
13.0
8.6
10.0
13.0
12.0
5.9
420.0
210.0
480.0
340.0
490.0
190.0
240.0
220.0
120.0

61.0
80.0
92.0
25.0
12.0
22.0
22.0
18.0
17.0
4.5
18.0
110.0
80.0
170.0
110.0
59.0

2015/12/1
2016/10/17
2016/12/9
2018/10/25
2018/12/7
2018/12/7
2014/6/25
2014/9/4
2014/12/5
2015/10/21
2015/12/2
2016/10/18
2016/12/8
2017/6/14
2018/8/28
2018/10/23
2014/7/8
2014/9/1
2014/10/25
2014/12/3
2016/5/30
2016/8/22
2017/6/15
2018/6/7
2014/7/4
2015/6/19
2015/6/19
2015/8/20
2015/10/23
2016/5/31
2016/10/20
2017/6/14
2017/8/28
2018/6/6
2018/8/28
2018/8/28
2014/7/5
2014/9/2
2014/10/24
2014/12/2
2015/6/17

0.032
0.037
0.011
0.007
0.012
0.008
0.044
0.036
0.012
0.009
0.006
0.008
0.006
0.009
0.010
0.005
0.340
0.310
0.330
0.250
0.180
0.720
0.130
0.140
0.046
0.043
0.043
0.032
0.024
0.024
0.014
0.012
0.016
0.013
0.023
0.023
0.480
0.185
0.180
0.220
0.670

406
351
664
958
339
819
500
417
1583
1889
2167
1075
1667
1398
1200
1180
1235
677
1455
1360
2722
264
1846
1571
2637
1419
1860
2875
1042
500
1571
1833
1125
1308
196
783
229
432
944
500
88



Niida River
Niida River
Niida River
Niida River
Niida River
Akimoto Lake
Akimoto Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Abukuma River
Niida River
Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Uda River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Mano River

Mano River

Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Pale chub
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass
Largemouth bass
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin

Japanese fluvial sculpin

2015/8/22
2015/12/3
2016/6/1
2017/6/18
2018/6/2
2015/6/16
2016/10/18
2014/9/2
2015/8/21
2015/12/2
2016/8/18
2016/10/19
2016/10/19
2017/6/19
2017/10/18
2018/10/17
2018/10/19
2014/8/31
2015/12/7
2018/8/27
2015/6/16
2016/6/6
2017/10/18
2018/12/1
2014/8/29
2015/8/25
2015/12/8
2016/10/23
2016/12/2
2017/8/25
2018/12/1
2018/12/2
2014/9/1
2015/10/24
2016/5/30
2016/8/21
2017/6/15
2018/10/24
2018/12/5
2017/6/14
2018/6/6
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69.0
62.0
38.0
27.0
36.0
32.0
13.0
6.4
12.0
6.1
6.3
9.3
4.8
7.8
7.8
7.7
7.0
150.0
350.0
350.0
85.0
84.0
42.0
29.0
6.8
8.4
53
3.7
3.5
3.1
22
8.7
640.0
600.0
700.0
530.0
430.0
430.0
440.0
31.0
34.0

2015/8/22
2015/12/3
2016/5/27
2017/6/15
2018/6/7
2015/6/16
2016/10/18
2014/8/27
2015/8/27
2015/12/2
2016/8/18
2016/10/19
2016/10/19
2017/6/19
2017/10/18
2018/10/17
2018/10/25
2014/9/2
2015/12/7
2018/8/27
2015/6/16
2016/6/6
2017/10/18
2018/12/1
2014/8/26
2015/8/18
2015/12/1
2016/10/17
2016/12/9
2017/8/30
2018/12/7
2018/12/6
2014/9/1
2015/10/24
2016/5/30
2016/8/22
2017/6/15
2018/10/24
2018/12/5
2017/6/14
2018/6/6

0.130
0.029
0.036
0.029
0.031
0.065
0.044
0.014
0.012
0.012
0.010
0.010
0.010
0.009
0.008
0.007
0.009
0.185
0.059
0.028
0.065
0.011
0.011
0.010
0.049
0.020
0.024
0.018
0.011
0.016
0.004
0.006
0.310
0.200
0.180
0.720
0.130
0.180
0.180
0.012
0.013

531
2138
1056

931
1161

491

299

465
1000

530

653

956

492

912

969
1116

761

811
5899

12727

1304
7962
3784
2886

139
420
221
206

318

194

564
1381
2065
3000
3889

736
3308
2389
2444
2583
2615



Mano River

Niida River

Niida River
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake

Abukuma River

Uda River

Uda River

Uda River

Uda River

Mano River

Niida River

Niida River

Niida River

Niida River

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Abukuma River

Abukuma River

Uda River

Ota River

Ota River

Ota River

Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin
Japanese fluvial sculpin

Japanese fluvial sculpin

Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)
Pseudogobio esocinus
(Kamatsuka)

Carassius auratus langsdorfii

(Gin-buna)

Carassius auratus langsdorfii

(Gin-buna)

Carassius auratus langsdorfii

(Gin-buna)

Carassius auratus langsdorfii

(Gin-buna)

Carassius auratus langsdorfii

(Gin-buna)

Carassius auratus langsdorfii

(Gin-buna)

2018/10/23
2017/6/18
2018/10/21
2014/6/24
2014/6/24
2016/6/6
2017/6/20
2018/5/30

2017/6/20

2014/6/28

2016/10/20

2018/8/25

2018/10/20

2018/10/23

2015/8/22

2016/6/1

2017/6/18

2018/6/2

2014/9/2

2015/6/14

2015/8/26

2015/10/20

2015/10/18

2016/6/5

2016/8/18

2016/10/19

2016/10/19

2017/6/19

2018/10/17

2018/10/19

2018/12/1

2018/10/20

2015/6/19

2016/10/21

2017/6/15
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23.0
41.0
32.0
14.0
19.0
12.0
6.7
4.1

9.1

18.0

6.3

52

53

45.0

38.0

29.0

25.0

9.6

10.0

7.4

4.5

8.0

10.0

11.0

7.9

3.9

8.5

6.9

6.4

4.0

7.5

190.0

360.0

230.0

2018/10/23
2017/6/15
2018/10/24
2014/6/24
2014/6/24
2016/6/6
2017/6/20
2018/5/30

2017/6/13

2014/6/25

2016/10/18

2018/8/28

2018/10/23

2018/10/23

2015/8/22

2016/5/27

2017/6/15

2018/6/7

2014/8/27

2015/6/17

2015/8/27

2015/10/20

2015/10/20

2016/6/5

2016/8/18

2016/10/19

2016/10/19

2017/6/19

2018/10/17

2018/10/25

2018/12/7

2018/10/23

2015/6/16

2016/10/21

2017/6/15

0.012
0.029
0.036
0.017
0.017
0.011
0.008
0.006

0.013

0.044

0.008

0.010

0.005

0.012

0.130

0.036

0.029

0.031

0.014

0.013

0.014

0.012

0.010

0.011

0.010

0.010

0.010

0.009

0.007

0.009

0.012

0.005

0.190

0.110

0.130

1917
1414
889
812
1101
1137
793
719

700

409

788

520

1060

1083

346

1056

1000

806

698

769

548

383

766

909

1140

812

400

994

1000

719

348

1500

1000

3273

1769



Ota River
Mano River
Mano River
Mano River
Mano River
Mano River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River

Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake

Akimoto Lake

Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)

2018/10/24

2014/7/4

2014/12/2

2016/12/7

2017/12/6

2018/10/23

2014/7/3

2014/10/24

2015/6/19

2015/8/22

2016/6/1

2017/6/18

2018/6/2

2014/9/2

2015/12/7

2017/8/20

2018/8/27

2014/6/24

2014/6/24

2014/8/27

2014/8/27

2014/10/21

2015/6/16

2015/8/26

2015/10/21

2015/12/1

2016/6/6

2016/10/18

2016/12/1

2017/6/20

2017/8/25

2017/10/18

2018/5/30
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170.0

220.0

33.0

14.0

11.0

120.0

170.0

77.0

120.0

36.0

35.0

24.0

87.0

190.0

82.0

54.0

67.0

59.0

31.0

42.0

42.0

58.0

57.0

27.0

67.0

37.0

36.0

37.0

32.0

39.0

37.0

40.0

2018/10/24

2014/7/4

2014/12/6

2016/12/5

2017/12/5

2018/10/23

2014/7/5

2014/10/24

2015/6/17

2015/8/22

2016/5/27

2017/6/15

2018/6/7

2014/9/4

2015/12/7

2017/8/21

2018/8/27

2014/6/24

2014/6/24

2014/8/26

2014/8/26

2014/10/21

2015/6/16

2015/8/27

2015/10/21

2015/12/1

2016/6/6

2016/10/18

2016/12/1

2017/6/20

2017/8/25

2017/10/18

2018/5/30

0.180

0.046

0.027

0.017

0.010

0.012

0.480

0.180

0.670

0.130

0.036

0.029

0.031

0.105

0.059

0.027

0.028

0.017

0.017

0.018

0.018

0.030

0.065

0.017

0.013

0.016

0.011

0.044

0.011

0.008

0.012

0.011

0.006

944

4835

1245

824

1146

917

250

944

115

923

1000

1207

774

831

3202

3037

1964

3884

3420

1734

2350

1400

890

3403

2007

4241

3507

828

3491

3787

3348

3333

7018



Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake

Inawashiro Lake
Abukuma River
Abukuma River
Abukuma River
Uda River
Ota River
Ota River
Ota River
Ota River
Mano River
Mano River

Niida River

Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)
Carassius auratus langsdorfii
(Gin-buna)

Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp

Common carp

2014/10/25

2015/6/17

2015/6/14

2015/6/10

2015/8/26

2015/8/26

2015/10/20

2015/10/20

2016/6/5

2016/6/5

2016/8/18

2016/8/18

2016/8/18

2016/8/18

2016/10/19

2016/10/19

2016/10/19

2016/10/19

2017/6/19

2017/6/19

2017/8/24

2017/10/18

2018/5/29

2018/10/17
2015/10/15
2017/6/9
2018/10/19
2018/10/20
2016/5/30
2016/12/6
2017/12/6
2018/10/24
2017/12/6
2018/10/23
2014/10/24
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19.0

37.0

15.0

22.0

7.1

37.0

5.6

25.0

26.0

5.7

20.0

7.1

18.0

22.0

7.8

25.0

15.0

12.0

6.9

14.0

23.0

21.0
22.0
13.0
8.1
8.3
1200.0
190.0
420.0
210.0
6.8
8.9
120.0

2014/10/22

2015/6/17

2015/6/17

2015/6/17

2015/8/27

2015/8/27

2015/10/20

2015/10/20

2016/6/5

2016/6/5

2016/8/18

2016/8/18

2016/8/18

2016/8/18

2016/10/19

2016/10/19

2016/10/19

2016/10/19

2017/6/19

2017/6/19

2017/8/24

2017/10/18

2018/5/29

2018/10/17
2015/10/20
2017/6/13
2018/10/25
2018/10/23
2016/5/30
2016/12/6
2017/12/6
2018/10/24
2017/12/5
2018/10/23
2014/10/24

0.014

0.012

0.013

0.013

0.014

0.014

0.012

0.012

0.010

0.011

0.011

0.011

0.010

0.010

0.010

0.010

0.010

0.010

0.009

0.009

0.008

0.008

0.006

0.007
0.010
0.023
0.009
0.005
0.180
0.150
0.170
0.180
0.010
0.012
0.180

1357

3008

846

1154

1630

526

3149

477

2421

2364

518

1818

736

1865

1337

2262

800

2564

1754

1404

847

1739

3594

3043
2200
565
910
1660
6667
1267
2471
1167
708
742
667



Niida River
Niida River
Niida River
Niida River
Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Inawashiro Lake
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Uda River
Mano River
Mano River
Mano River
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake

Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Common carp
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass

Smallmouth bass

2015/8/22
2016/6/1
2017/6/18
2018/10/21
2016/10/20
2018/8/27
2014/6/24
2014/8/27
2015/6/16
2015/9/10
2015/10/21
2015/12/1
2016/6/6
2016/10/18
2016/12/1
2017/6/20
2017/12/1
2018/5/30
2016/10/19
2014/8/25
2015/6/24
2017/6/9
2018/10/19
2018/10/19
2018/12/1
2018/6/2
2014/10/26
2017/8/22
2018/10/23
2014/9/2
2014/10/28
2014/12/7
2015/12/7
2016/12/8
2017/6/16
2017/6/16
2017/8/21
2017/8/21
2018/6/4
2018/6/1
2018/8/27
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64.0
170.0
15.0
27.0
48.0
33.0
33.0
31.0
30.0
34.0
39.0
20.0
34.0
22.0
33.0
12.0
37.0
28.0
9.9
22.0
26.0
21.0
13.0
9.8
9.7
20.0
70.0
26.0
39.0
110.0
200.0
1000.0
340.0
240.0
190.0
400.0
59.0
100.0
130.0
200.0
42.0

2015/8/22
2016/5/27
2017/6/15
2018/10/24
2016/10/22
2018/8/27
2014/6/24
2014/8/26
2015/6/16
2015/8/27
2015/10/21
2015/12/1
2016/6/6
2016/10/18
2016/12/1
2017/6/20
2017/12/1
2018/5/30
2016/10/19
2014/8/26
2015/6/18
2017/6/13
2018/10/25
2018/10/25
2018/12/7
2018/6/6
2014/10/23
2017/8/28
2018/10/23
2014/9/4
2014/10/27
2014/12/7
2015/12/7
2016/12/5
2017/6/16
2017/6/16
2017/8/21
2017/8/21
2018/6/1
2018/6/1
2018/8/27

0.130
0.036
0.029
0.036
0.028
0.028
0.017
0.018
0.065
0.017
0.013
0.016
0.011
0.044
0.011
0.008
0.014
0.006
0.010
0.120
0.130
0.023
0.009
0.009
0.012
0.014
0.062
0.016
0.012
0.105
0.098
0.053
0.059
0.032
0.033
0.023
0.027
0.018
0.039
0.013
0.028

492
4722
517
750
1725
1200
1913
1734
460
2030
2900
1266
3223
506
3113
1420
2569
4912
1018
183
200
913
1413
1101
843
1429
1138
1625
3250
1051
2041
18868
5730
7423
5758
17391
2185
5556
3377
15385
1527



Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Abukuma River
Abukuma River
Uda River
Niida River
Hayama Lake
Akimoto Lake
Akimoto Lake

Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Smallmouth bass
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon

2018/8/27
2018/10/22
2014/6/24
2014/6/24
2014/8/27
2014/8/27
2014/10/21
2015/6/16
2015/8/26
2015/10/21
2015/12/1
2016/6/6
2016/10/18
2016/12/1
2017/6/20
2017/8/25
2017/10/18
2017/12/1
2018/5/30
2014/9/2
2014/9/2
2014/10/25
2015/6/10
2015/8/26
2015/10/20
2016/6/5
2016/6/5
2016/8/18
2016/8/18
2016/10/19
2016/10/19
2017/6/19
2017/10/18
2018/10/17
2014/6/25
2018/10/20
2017/6/17
2017/6/18
2018/10/22
2014/6/24
2014/8/27
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260.0
150.0
86.0
130.0
60.0
81.0
45.0
100.0
61.0
71.0
62.0
75.0
58.0
51.0
66.0
30.0
81.0
33.0
39.0
15.0
46.0
36.0
44.0
47.0
26.0
28.0
42.0
17.0
110.0
26.0
27.0
54.0
82.0
19.0
23.0
0.5
1.2
34.0
76.0
38.0
38.0

2018/8/27
2018/10/22
2014/6/24
2014/6/24
2014/8/26
2014/8/26
2014/10/21
2015/6/16
2015/8/27
2015/10/21
2015/12/1
2016/6/6
2016/10/18
2016/12/1
2017/6/20
2017/8/25
2017/10/18
2017/12/1
2018/5/30
2014/8/27
2014/8/27
2014/10/22
2015/6/17
2015/8/27
2015/10/20
2016/6/5
2016/6/5
2016/8/18
2016/8/18
2016/10/19
2016/10/19
2017/6/19
2017/10/18
2018/10/17
2014/6/24
2018/10/25
2017/6/14
2017/6/15
2018/10/22
2014/6/24
2014/8/26

0.028
0.009
0.017
0.017
0.018
0.018
0.030
0.065
0.017
0.013
0.016
0.011
0.044
0.011
0.008
0.012
0.011
0.014
0.006
0.014
0.014
0.014
0.013
0.014
0.012
0.010
0.011
0.010
0.010
0.010
0.010
0.009
0.008
0.007
0.077
0.007
0.009
0.029
0.009
0.017
0.018

9455
16304
4986
7536
3357
4531
1500
1534
3642
5279
3924
7109
1333
4811
7811
2575
7297
2292
6842
1091
3345
2571
3385
3481
2213
2712
3818
1762
11399
2674
2769
6316
10186
2754
299
65
129
1172
8261
2203
2126



Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake

Inawashiro Lake

Uda River

Uda River

Uda River

Uda River

Ota River

Ota River

Ota River

Ota River

Ota River

Ota River

Mano River

Mano River

Mano River

Uda River

Uda River

Uda River

Uda River

Uda River

Uda River

Uda River

Ota River

Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon
Cherry salmon

Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Cobitis Linnaeus
(Shimadojou)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)

2015/6/16
2015/8/26
2015/12/1
2016/6/6
2017/6/20
2017/8/25
2017/10/18
2018/5/30
2015/6/17
2015/6/17
2015/6/17
2016/6/5
2017/6/19
2017/10/18
2018/10/17

2016/10/20

2017/6/17

2018/6/2

2018/8/25

2014/10/23

2015/6/19

2015/10/24

2016/5/30

2016/8/21

2017/6/15

2016/6/1

2017/8/22

2018/6/6

2014/6/28

2014/12/7

2015/8/19

2015/10/22

2015/12/3

2016/12/4

2017/12/2

2014/10/23
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33.0
33.0
48.0
41.0
18.0
27.0
30.0
38.0
5.9
42.0
59.0
48.0
0.9
67.0
9.3

5.5

6.6

5.0

6.3

660.0

320.0

370.0

180.0

220.0

250.0

22.0

19.0

17.0

35.0

26.0

23.0

19.0

19.0

15.0

1400.0

2015/6/16
2015/8/27
2015/12/1
2016/6/6
2017/6/20
2017/8/25
2017/10/18
2018/5/30
2015/6/17
2015/6/17
2015/6/17
2016/6/5
2017/6/19
2017/10/18
2018/10/17

2016/10/18

2017/6/14

2018/6/6

2018/8/28

2014/10/25

2015/6/16

2015/10/24

2016/5/30

2016/8/22

2017/6/15

2016/5/31

2017/8/28

2018/6/6

2014/6/25

2014/12/5

2015/8/19

2015/10/21

2015/12/2

2016/12/8

2017/12/5

2014/10/25

0.065
0.017
0.016
0.011
0.008
0.012
0.011
0.006
0.012
0.012
0.012
0.011
0.009
0.008
0.007

0.008

0.009

0.014

0.010

0.330

0.190

0.200

0.180

0.720

0.130

0.024

0.016

0.013

0.044

0.012

0.023

0.009

0.006

0.006

0.004

0.330

506
1970
3038
3886
2130
2318
2703
6667
480
3415
4797
4364
108
8323
1348

688

710

357

630

2000

1684

1850

1000

306

1923

917

1188

1308

795

2167

1000

2111

3167

2500

2973

4242



Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Niida River
Niida River
Niida River
Niida River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Uda River

Uda River
Uda River

Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)
Rhinogobius nagoyae
(Shimayoshinobori)

Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach
Pond loach

2014/7/4

2014/8/30

2014/10/26

2014/12/2

2015/6/20

2015/10/23

2015/12/4

2016/12/7

2017/6/14

2017/8/22

2017/12/5

2014/8/31

2014/10/24

2014/12/5

2015/10/25

2014/6/25
2014/6/25
2014/6/27
2014/8/28
2014/8/29
2014/10/23
2014/12/3
2014/12/2
2015/6/17
2015/6/18
2015/8/25
2015/8/25
2015/10/21
2015/12/2
2016/10/23
2016/10/23
2016/12/2
2017/6/20
2017/8/25
2014/6/28
2015/6/18
2018/6/2
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130.0

70.0

94.0

65.0

76.0

63.0

33.0

32.0

27.0

17.0

190.0

190.0

210.0

97.0

15.0
11.0
17.0
11.0
8.4
13.0
11.0
12.0
12.0
8.9
12.0
14.0
12.0
9.2
9.1
7.6
9.2
6.7
7.8
11.0
10.0
4.0

2014/7/4

2014/9/3

2014/10/23

2014/12/6

2015/6/19

2015/10/23

2015/12/4

2016/12/5

2017/6/14

2017/8/28

2017/12/5

2014/9/2

2014/10/24

2014/12/2

2015/10/22

2014/6/24
2014/6/24
2014/6/24
2014/8/26
2014/8/26
2014/10/21
2014/12/4
2014/12/4
2015/6/18
2015/6/18
2015/8/18
2015/8/18
2015/10/20
2015/12/1
2016/10/17
2016/10/17
2016/12/9
2017/6/13
2017/8/30
2014/6/25
2015/6/20
2018/6/6

0.046

0.070

0.062

0.027

0.043

0.024

0.022

0.017

0.012

0.016

0.010

0.185

0.180

0.220

0.032

0.077
0.077
0.015
0.087
0.049
0.026
0.020
0.014
0.064
0.022
0.062
0.020
0.019
0.032
0.037
0.018
0.008
0.013
0.016
0.044
0.026
0.014

2857

1007

1528

2453

1767

2625

1500

1882

2250

1063

1354

1027

1056

955

3031

195
143
1133
126
171
500
550
857
188
405
194
700
632
288
246
422
1122
515
488
250
385
286



Ota River
Ota River
Ota River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Niida River
Niida River
Niida River
Niida River
Hayama Lake
Hayama Lake
Hayama Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Abukuma River
Abukuma River
Abukuma River
Ota River
Mano River
Mano River
Mano River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River
Niida River

Hayama Lake

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach

Pond loach
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish

Japanese common catfish

2014/7/1
2014/12/6
2016/5/30

2014/7/4
2015/6/20
2015/8/20

2015/10/23

2018/6/6
2018/8/28

2016/6/1

2016/10/21
2017/6/18

2018/6/2
2017/6/16
2017/12/4

2018/10/22
2014/6/26
2015/6/17
2015/8/26

2015/10/20
2016/8/18

2016/10/18
2017/6/19
2017/8/24
2017/12/1
2018/8/21
2015/6/24

2017/6/9

2018/10/19

2014/10/23
2015/8/20

2016/6/1

2017/6/14
2014/10/24
2015/10/25

2016/6/1

2016/10/21
2017/6/18

2018/6/2
2018/6/2
2015/6/25
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530.0
480.0
280.0
120.0
11.0
120.0
71.0
13.0
22.0
28.0
16.0
36.0
29.0
31.0
18.0
5.9
1.2
1.9
1.0
1.4
1.9
1.5
1.0
0.8
1.6
23
46.0
35.0
4.9
89.0
21.0
62.0
32.0
90.0
91.0
150.0
37.0
250.0
120.0
76.0
510.0

2014/7/8
2014/12/3
2016/5/30

2014/7/4
2015/6/19
2015/8/20

2015/10/23

2018/6/6
2018/8/28
2016/5/27

2016/10/19
2017/6/15

2018/6/7
2017/6/16
2017/12/4

2018/10/22
2014/6/26
2015/6/17
2015/8/27

2015/10/20
2016/8/18

2016/10/19
2017/6/19
2017/8/24
2017/12/1
2018/8/21
2015/6/18
2017/6/13

2018/10/25

2014/10/25
2015/8/20
2016/5/31
2017/6/14

2014/10/24

2015/10/22
2016/5/27

2016/10/19
2017/6/15

2018/6/7
2018/6/7
2015/6/24

0.340
0.250
0.180
0.046
0.043
0.032
0.024
0.013
0.023
0.036
0.021

0.029
0.031

0.023
0.010
0.009
0.017
0.013
0.012
0.010
0.010
0.010
0.009
0.008
0.007
0.007
0.130
0.023
0.009
0.330
0.032
0.024
0.012
0.180
0.032
0.036
0.021

0.029
0.031

0.031

0.055

1559
1920
1556
2637
256
3750
3208
1000
957
778
762
1241
935
1348
1856
641
71
146
83
134
197
154
117
101
225
324
354
1522
551
270
656
2583
2667
500
2844
4167
1762
8621
3871
2452
9358



Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Uda River
Uda River
Uda River
Niida River
Niida River
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake

Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese common catfish
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel

Japanese barbel

2016/12/8
2017/8/20
2018/6/1
2018/8/27
2015/10/21
2016/12/1
2017/12/1
2018/12/1
2015/6/17
2016/10/19
2016/10/19
2017/6/19
2017/10/18
2018/10/17
2018/10/17
2015/6/24
2016/9/2
2016/12/8
2017/6/9
2017/12/7
2018/10/19
2018/10/19
2018/12/1
2018/12/1
2018/12/5
2016/10/20
2018/8/25
2018/10/20
2016/10/21
2018/10/21
2014/6/24
2014/8/27
2014/10/21
2014/12/3
2015/6/16
2015/8/26
2015/10/21
2015/12/1
2016/6/6
2016/10/18
2016/12/1
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340.0
410.0
300.0
220.0
130.0
93.0
47.0
25.0
76.0
11.0
15.0
32.0
52
6.9
4.4
15.0
43.0
13.0
95.0
29.0
11.0
16.0
3.0
3.7
4.8
6.1
4.1
4.7
17.0
29.0
72.0
44.0
23.0
76.0
43.0
42.0
35.0
55.0
34.0
44.0
24.0

2016/12/5
2017/8/21
2018/6/1
2018/8/27
2015/10/21
2016/12/1
2017/12/1
2018/12/1
2015/6/17
2016/10/19
2016/10/19
2017/6/19
2017/10/18
2018/10/17
2018/10/17
2015/6/18
2016/9/7
2016/12/9
2017/6/13
2017/12/8
2018/10/25
2018/10/25
2018/12/7
2018/12/7
2018/12/7
2016/10/18
2018/8/28
2018/10/23
2016/10/19
2018/10/24
2014/6/24
2014/8/26
2014/10/21
2014/12/4
2015/6/16
2015/8/27
2015/10/21
2015/12/1
2016/6/6
2016/10/18
2016/12/1

0.032
0.027
0.013
0.028
0.013
0.011
0.014
0.010
0.012
0.010
0.010
0.009
0.008
0.007
0.007
0.130
0.009
0.006
0.023
0.019
0.009
0.009
0.012
0.012
0.014
0.008
0.010
0.005
0.021
0.036
0.017
0.018
0.030
0.018
0.065
0.017
0.013
0.016
0.011
0.044
0.011

10515
15185
23077
8000
9665
8774
3264
2488
6179
1131
1538
3743
646
1000
638
115
4778
2031
4130
1526
1196
1798
261
322
343
763
410
940
810
806
4174
2462
767
4164
660
2507
2602
3481
3223
1011
2264



Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Inawashiro Lake
Abukuma River
Uda River
Uda River
Uda River
Uda River
Ota River
Ota River
Ota River
Ota River
Ota River
Ota River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Mano River
Niida River
Niida River
Niida River
Niida River
Niida River

Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese barbel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel
Japanese eel

Japanese eel

2017/6/20
2017/8/25
2017/10/18
2018/5/30
2014/10/25
2015/6/10
2015/6/10
2015/10/20
2016/6/5
2016/6/5
2016/8/18
2016/8/18
2016/8/18
2016/10/19
2016/10/19
2017/6/19
2018/5/29
2018/10/17
2018/10/20
2017/6/17
2018/6/2
2018/6/2
2018/8/25
2014/10/23
2015/10/24
2016/5/30
2016/8/21
2017/6/15
2018/6/7
2015/6/21
2016/6/1
2017/6/14
2017/6/14
2017/8/22
2017/12/6
2018/6/6
2014/10/24
2016/6/1
2017/6/18
2017/8/22
2018/6/2
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15.0
35.0
38.0
19.0
24.0
25.0
27.0
7.8
13.0
28.0
26.0
14.0
30.0
24.0
21.0
18.0
17.0
20.0
53
24.0
25.0
23.0
46.0
150.0
550.0
2400.0
290.0
560.0
580.0
160.0
36.0
38.0
52.0
59.0
14.0
100.0
210.0
150.0
120.0
7.2
84.0

2017/6/20
2017/8/25
2017/10/18
2018/5/30
2014/10/22
2015/6/17
2015/6/17
2015/10/20
2016/6/5
2016/6/5
2016/8/18
2016/8/18
2016/8/18
2016/10/19
2016/10/19
2017/6/19
2018/5/29
2018/10/17
2018/10/25
2017/6/14
2018/6/6
2018/6/6
2018/8/28
2014/10/25
2015/10/24
2016/5/30
2016/8/22
2017/6/15
2018/6/7
2015/6/19
2016/5/31
2017/6/14
2017/6/14
2017/8/28
2017/12/5
2018/6/6
2014/10/24
2016/5/27
2017/6/15
2017/8/28
2018/6/7

0.008
0.012
0.011
0.006
0.014
0.013
0.013
0.012
0.010
0.011
0.011
0.010
0.010
0.010
0.010
0.009
0.006
0.007
0.007
0.009
0.014
0.014
0.010
0.330
0.093
0.180
0.720
0.130
0.140
0.043
0.016
0.012
0.012
0.016
0.010
0.013
0.180
0.036
0.029
0.110
0.031

1775
3004
3423
3333
1714
1923
2077
664
1259
2545
2364
1451
3109
2468
2154
2105
2656
2899
746
2581
1786
1643
4600
455
5914
13333
403
4308
4143
3721
2250
3167
4333
3688
1458
7692
1167
4167
4138
65
2710



Abukuma River
Ota River
Mano River
Mano River
Niida River
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Abukuma River
Uda River
Ota River

Ota River

Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Bluegill
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout

Yamame trout

2015/8/21
2015/10/24
2017/6/14
2018/12/4
2014/8/31
2017/6/16
2017/6/16
2017/8/21
2018/6/4
2018/8/27
2018/8/27
2014/10/21
2015/6/16
2015/8/26
2016/10/18
2017/10/18
2014/6/27
2014/6/27
2014/8/28
2014/8/28
2014/8/29
2014/8/29
2014/8/29
2014/10/23
2014/10/23
2014/12/3
2014/12/2
2015/6/17
2015/6/18
2015/8/25
2015/8/25
2015/8/25
2015/10/21
2015/12/2
2015/12/8
2017/6/20
2017/8/25
2017/12/2
2017/12/2
2015/10/24
2016/5/30
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11.0
1400.0
17.0
16.0
110.0
40.0
29.0
35.0
35.0
40.0
56.0
25.0
27.0
38.0
35.0
20.0
4.6
6.0
17.0
25.0
7.3
12.0
28.0
19.0
34.0
32.0
8.6
7.8
7.7
13.0
7.3
8.6
11.0
9.9
3.8
11.0
11.0
23
8.0
310.0
320.0

2015/8/18
2015/10/24
2017/6/14
2018/12/6
2014/9/2
2017/6/16
2017/6/16
2017/8/21
2018/6/1
2018/8/27
2018/8/27
2014/10/21
2015/6/16
2015/8/27
2016/10/18
2017/10/18
2014/6/24
2014/6/24
2014/8/26
2014/8/26
2014/8/26
2014/8/26
2014/8/26
2014/10/21
2014/10/21
2014/12/4
2014/12/4
2015/6/18
2015/6/18
2015/8/18
2015/8/18
2015/8/18
2015/10/20
2015/12/1
2015/12/1
2017/6/13
2017/8/30
2017/12/8
2017/12/5
2015/10/24
2016/5/30

0.052
0.200
0.012
0.014
0.185
0.033
0.023
0.027
0.039
0.028
0.028
0.030
0.065
0.017
0.044
0.011
0.015
0.015
0.087
0.087
0.049
0.049
0.049
0.026
0.026
0.020
0.014
0.064
0.022
0.062
0.020
0.020
0.019
0.032
0.024
0.013
0.016
0.005
0.004
0.200
0.180

212
7000
1417
1143

595
1212
1261
1296

909
1455
2036

833

414
2269

805
1802

307

400

195

287

149
245

571

731
1308
1600

614

122

350
210

365
430

579

309

158

846

688

500
2162
1550
1778



Ota River
Mano River
Mano River
Mano River
Niida River
Niida River
Niida River
Niida River

Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Inawashiro Lake
Mano River
Hayama Lake
Hayama Lake
Hayama Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake
Akimoto Lake

Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Yamame trout
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt
Japanese smelt

Japanese smelt

2018/12/5
2014/10/26
2015/6/20
2017/12/5
2015/6/19
2016/6/1
2016/12/8
2018/6/2
2015/6/25
2017/6/16
2017/12/7
2017/12/4
2018/6/1
2018/8/27
2014/6/24
2015/12/1
2016/6/6
2017/6/20
2017/8/24
2014/12/2
2017/6/16
2017/12/7
2018/6/1
2014/8/27
2014/10/21
2014/12/3
2015/6/16
2015/8/26
2015/10/21
2015/12/1
2016/6/6
2016/10/18
2016/12/1
2017/6/20
2017/8/25
2017/10/18
2018/5/30

250.0
46.0
41.0
6.8
36.0
29.0
42.0
27.0
14.0
33.0
58.0
46.0
27.0
36.0
23.0
23.0
14.0
8.4

8.3
36.0
30.0
69.0
18.0
16.0
19.0
15.0
15.0
17.0

9.5
11.0

8.8
14.0
26.0
14.0
19.0
18.0

2018/12/5
2014/10/23
2015/6/19
2017/12/5
2015/6/17
2016/5/27
2016/12/7
2018/6/7
2015/6/24
2017/6/16
2017/12/4
2017/12/4
2018/6/1
2018/8/27
2014/6/24
2015/12/1
2016/6/6
2017/6/20
2017/8/24
2014/12/6
2017/6/16
2017/12/4
2018/6/1
2014/8/26
2014/10/21
2014/12/4
2015/6/16
2015/8/27
2015/10/21
2015/12/1
2016/6/6
2016/10/18
2016/12/1
2017/6/20
2017/8/25
2017/10/18
2018/5/30

0.180
0.062
0.043
0.010
0.670
0.036
0.038
0.031
0.055
0.023
0.048
0.010
0.013
0.016
0.017
0.016
0.011
0.008
0.008
0.027
0.023
0.048
0.013
0.018
0.030
0.018
0.065
0.017
0.013
0.016
0.011
0.044
0.011
0.008
0.012
0.011
0.006

1389
748
953
708
54
806
1105
871
257
1435
1208
4742
2077
2250
1333
1456
1327
994
135
313
1565
625
5308
1007
533
1041
230
896
1264
601
1043
202
1321
3077
1202
1712
3158
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Table S5 Concentration ratio (CR, L/kg fresh mass) of radiocaesium in marine fish (whole)

System Species Sar(;ileing Bg/kg Water ds;quling Bg/L CR
Off Iwaki Greenling 2014/7/18 14.0 2014/7/18 0.006 2240
Off Iwaki Greenling 2015/6/26 2.5 2015/6/26 0.005 532
Off Iwaki Greenling 2016/6/21 3.0 2016/6/21 0.004 759
Off Iwaki Greenling 2017/6/28 1.7 2017/6/28 0.005 358
Off Watari Greenling 2015/10/27 1.9 2015/10/27 0.010 193
Off Watari Greenling 2018/6/4 0.4 2018/6/4 0.010 40
Off Watari Greenling 2018/12/4 0.5 2018/12/3 0.005 95
Off Soma Greenling 2014/10/29 2.0 2014/10/29 0.029 70
Off Soma Greenling 2015/6/22 1.7 2015/6/22 0.020 87
Off Soma Greenling 2016/10/24 1.8 2016/10/24 0.012 150
Off Soma Greenling 2017/12/5 1.2 2017/12/7 0.009 132
Off Twaki Stone flounder 2014/9/5 2.3 2014/9/5 0.007 322
Off Iwaki Stone flounder 2014/10/29 22 2014/10/29 0.013 169
Off Iwaki Stone flounder 2015/6/26 3.1 2015/6/26 0.005 660
Off Iwaki Stone flounder 2015/10/23 1.1 2015/10/23 0.015 73
Off Iwaki Stone flounder 2016/6/21 42 2016/6/21 0.004 1063
Off Iwaki Stone flounder 2016/9/5 1.8 2016/9/5 0.027 68
Off Iwaki Stone flounder 2017/6/28 1.9 2017/6/28 0.005 400
Off Iwaki Stone flounder 2018/6/5 03 2018/6/5 0.004 89
Off Iwaki Stone flounder 2018/8/21 0.8 2018/8/21 0.002 318
Off Watari Stone flounder 2015/8/19 5.1 2015/8/19 0.012 425
Off Watari Stone flounder 2015/10/27 1.4 2015/10/27 0.010 142
Off Watari Stone flounder 2016/10/25 0.7 2016/10/26 0.012 60
Off Watari Stone flounder 2016/12/7 0.8 2016/12/7 0.005 176
Off Soma Stone flounder 2017/6/21 1.9 2017/6/27 0.093 20
Off Soma Stone flounder 2018/10/21 1.9 2018/10/17 0.010 196
Off Iwaki Lep "“E‘I)é; ;g;ga’g’liicr’g tera 2014/7/18 1.8 2014/7/18 0.006 288
Off Twaki Lep "“E‘fég ;g;ga’;’}i%p tera 20141029 1.2 2014/10/29 0.013 92
Off Iwaki Lep "“E‘I)é; ;g;ga’;’}i%p tera 2015/6/26 1.0 2015/6/26 0.005 206
Off Iwaki Lep "“E‘fég ;g;ga’;’}i%p tera 2015/12/6 2.7 2015/12/6 0.006 432
Off Iwaki Lep "“E‘I)é; ;g;ga’;’éicr’sp tera 2016/6/21 1.5 2016/6/21 0.004 380
Off Iwaki Lepidotrigla microptera 2016/9/5 0.9 2016/9/5 0.027 33

(Kanagashira)
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Off Iwaki

Off Iwaki

Off Iwaki

Off Iwaki

Off Iwaki

Off Watari

Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Watari
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Watari
Off Watari
Off Iwaki
Off Iwaki
Off Iwaki

Lepidotrigla microptera
(Kanagashira)

Lepidotrigla microptera
(Kanagashira)

Lepidotrigla microptera
(Kanagashira)

Lepidotrigla microptera
(Kanagashira)

Lepidotrigla microptera
(Kanagashira)

Lepidotrigla microptera
(Kanagashira)

Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Common skate
Japanese seaperch
Japanese seaperch
Japanese seaperch
Japanese seaperch
Japanese seaperch
Japanese seaperch
Japanese seaperch
Japanese seaperch
Crimson sea bream
Crimson sea bream

Crimson sea bream

2017/6/28

2017/8/19

2017/10/17

2018/6/5

2018/8/21

2015/12/9

2014/7/18
2014/9/5
2014/10/29
2014/12/12
2015/6/26
2015/8/21
2015/10/23
2015/12/6
2016/6/21
2016/9/5
2016/10/22
2016/12/3
2017/6/28
2017/8/19
2017/10/17
2017/12/2
2018/6/5
2018/8/21
2016/9/6
2014/12/12
2015/10/23
2015/12/6
2016/12/3
2017/6/28
2018/12/4
2015/12/9
2018/10/22
2014/7/18
2014/9/5
2014/10/29
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0.4

41.0
23.0
9.3
16.0
8.7
9.7
9.7
13.0
12.0
5.1
4.0
4.3
53
3.1
3.7
3.8
1.7
32
0.9
14.0
2.0
2.1
2.8
24
1.3
0.8
1.0
1.9
2.8
3.7

2017/6/28

2017/8/19

2017/10/17

2018/6/5

2018/8/21

2015/12/9

2014/7/18
2014/9/5
2014/10/29
2014/12/12
2015/6/26
2015/8/21
2015/10/23
2015/12/6
2016/6/21
2016/9/5
2016/10/22
2016/12/3
2017/6/28
2017/8/19
2017/10/17
2017/12/2
2018/6/5
2018/8/21
2016/9/6
2014/12/12
2015/10/23
2015/12/6
2016/12/3
2017/6/28
2018/12/4
2015/12/9
2018/10/17
2014/7/18
2014/9/5
2014/10/29

0.005

0.005

0.007

0.004

0.002

0.011

0.006
0.007
0.013
0.004
0.005
0.007
0.015
0.006
0.004
0.027
0.012
0.005
0.005
0.005
0.007
0.006
0.004
0.002
0.010
0.004
0.015
0.006
0.005
0.005
0.002
0.011
0.006
0.006
0.007
0.013

253

343

197

163

735

38

6560
3217
715
4103
1851
1347
647
2080
3038
192
327
896
1116
626
561
644
447
1306
86
3590
133
336
583
505
667
72
166
304
392
285



Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Watari
Off Watari
Off Watari
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Watari
Off Watari
Off Watari
Off Watari
Off Watari
Off Watari
Off Watari
Off Watari
Off Watari
Off Watari
Off Watari
Off Watari
Off Watari
Off Iwaki
Off Iwaki

Crimson sea bream
Crimson sea bream
Crimson sea bream
Crimson sea bream
Crimson sea bream
Crimson sea bream
Crimson sea bream
Crimson sea bream
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Bastard halibut
Gurnard

Gurnard

2014/10/29
2014/12/12
2015/6/26
2015/10/23
2016/9/5
2014/10/30
2017/8/21
2018/8/28
2014/7/18
2014/9/5
2014/10/29
2014/12/12
2015/6/26
2015/8/21
2015/10/23
2015/12/6
2016/6/21
2016/9/5
2016/10/22
2016/12/3
2017/6/28
2017/8/19
2017/10/17
2017/12/2
2018/6/5
2018/8/21
2014/7/2
2014/10/30
2014/12/11
2015/6/23
2015/8/19
2015/10/27
2015/12/9
2016/6/2
2016/9/6
2016/10/25
2016/12/7
2017/8/21
2018/8/28
2014/9/5
2014/10/29
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2014/10/29
2014/12/12
2015/6/26
2015/10/23
2016/9/5
2014/10/30
2017/8/23
2018/8/22
2014/7/18
2014/9/5
2014/10/29
2014/12/12
2015/6/26
2015/8/21
2015/10/23
2015/12/6
2016/6/21
2016/9/5
2016/10/22
2016/12/3
2017/6/28
2017/8/19
2017/10/17
2017/12/2
2018/6/5
2018/8/21
2014/7/2
2014/10/30
2014/12/11
2015/6/23
2015/8/19
2015/10/27
2015/12/9
2016/6/6
2016/9/6
2016/10/26
2016/12/7
2017/8/23
2018/8/22
2014/9/5
2014/10/29

0.013
0.004
0.005
0.015
0.027
0.010
0.009
0.012
0.006
0.007
0.013
0.004
0.005
0.007
0.015
0.006
0.004
0.027
0.012
0.005
0.005
0.005
0.007
0.006
0.004
0.002
0.018
0.010
0.010
0.018
0.012
0.010
0.011
0.008
0.010
0.012
0.005
0.009
0.012
0.007
0.013

131
385
200
180
37
76
39
35
560
154
131
282
340
132
45
256
253
42
98
110
143
222
197
203
203
265
97
45
490
54
77
122
52
124
70
85
147
57
38
103
108



Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Soma
Off Soma
Off Soma
Off Soma
Off Soma
Off Soma
Off Soma
Off Soma
Off Soma
Off Soma
Off Soma
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Watari

Gurnard
Gurnard
Gurnard
Gurnard
Gurnard
Gurnard
Gurnard
Gurnard
Gurnard
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Starspotted smooth-hound
Flathead mullet
Flathead mullet
Flathead mullet
Flathead mullet
Flathead mullet
Flathead mullet
Flathead mullet
Flathead mullet
Flathead mullet
Flathead mullet
Flathead mullet
Yellow striped flounder
Yellow striped flounder
Yellow striped flounder
Yellow striped flounder
Yellow striped flounder
Yellow striped flounder
Yellow striped flounder
Yellow striped flounder

Yellow striped flounder

2014/10/29
2015/6/26
2015/8/21
2015/10/23
2015/12/6
2016/10/22
2016/12/3
2017/8/19
2018/8/21
2014/7/18
2014/9/5
2014/10/29
2014/12/12
2015/8/21
2015/10/23
2015/12/6
2016/6/21
2016/9/5
2016/10/22
2017/8/19
2018/8/21
2014/7/16
2014/9/2
2014/12/10
2015/6/22
2015/8/20
2015/10/22
2016/8/20
2017/8/19
2018/6/2
2018/8/26
2018/10/21
2014/7/18
2014/9/5
2014/12/12
2015/12/6
2016/6/21
2016/12/3
2017/6/28
2018/6/5
2015/8/19
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1.8
1.4
1.3
1.6

2.1
1.3

0.6
14.0
75
1.8
1.7
2.8
3.1
2.8
2.2
35
34
3.8
2.6
54.0
44.0
15.0
2.7
12.0
9.5
1.7
7.9
8.3
13.0
10.0
5.0
1.7
3.9
2.5
1.8
1.7
1.5
1.8
0.6

2014/10/29
2015/6/26
2015/8/21

2015/10/23
2015/12/6

2016/10/22
2016/12/3
2017/8/19
2018/8/21
2014/7/18

2014/9/5

2014/10/29

2014/12/12
2015/8/21

2015/10/23
2015/12/6
2016/6/21

2016/9/5

2016/10/22
2017/8/19
2018/8/21
2014/7/16

2014/9/2

2014/12/10
2015/6/22
2015/8/20

2015/10/28
2016/8/26
2017/8/23

2018/6/4
2018/8/22

2018/10/17

2014/7/18
2014/9/5

2014/12/12
2015/12/6
2016/6/21
2016/12/3
2017/6/28

2018/6/5
2015/8/19

0.013
0.005
0.007
0.015
0.006
0.012
0.005
0.005
0.002
0.006
0.007
0.013
0.004
0.007
0.015
0.006
0.004
0.027
0.012
0.005
0.002
0.025
0.021
0.016
0.020
0.019
0.022
0.026
0.027
0.031
0.013
0.010
0.006
0.007
0.004
0.006
0.004
0.005
0.005
0.004
0.012

138
298
181
107
176
171
271
222
233

2240

1049
138
436
389
207
448
557
132
278
768

1061

2160

2146
968
138
632
432

67
293
268

1000

1031
800
238

1000
400
456
354
316
474

53



Off Watari Yellow striped flounder 2018/6/4 0.4 2018/6/4 0.010 41

Off Watari Yellow striped flounder 2018/8/28 0.4 2018/8/22 0.012 37

Off Twaki Marbled flounder 2014/7/18 6.0 2014/7/18 0.006 960
Off Twaki Marbled flounder 2014/9/5 44 2014/9/5 0.007 615
Off Twaki Marbled flounder 2014/10/29 5.7 2014/10/29 0.013 438
Off Iwaki Marbled flounder 2014/12/12 2.8 2014/12/12 0.004 718
Off Twaki Marbled flounder 2015/6/26 7.9 2015/6/26 0.005 1681
Off Twaki Marbled flounder 2015/8/21 1.5 2015/8/21 0.007 208
Off Twaki Marbled flounder 2015/10/23 2.4 2015/10/23 0.015 160
Off Twaki Marbled flounder 2015/12/6 1.0 2015/12/6 0.006 160
Off Twaki Marbled flounder 2016/6/21 2.1 2016/6/21 0.004 532
Off Twaki Marbled flounder 2016/9/5 1.5 2016/9/5 0.027 57

Off Twaki Marbled flounder 2016/10/22 1.7 2016/10/22 0.012 139
Off Twaki Marbled flounder 2017/6/28 3.8 2017/6/28 0.005 800
Off Twaki Marbled flounder 2017/8/19 1.1 2017/8/19 0.005 222
Off Twaki Marbled flounder 2017/10/17 1.1 2017/10/17 0.007 167
Off Twaki Marbled flounder 2018/6/5 1.7 2018/6/5 0.004 447
Off Twaki Marbled flounder 2018/8/21 4.7 2018/8/21 0.002 1918
Off Watari Marbled flounder 2014/10/30 1.1 2014/10/30 0.010 114
Off Watari Marbled flounder 2016/12/7 1.9 2016/12/7 0.005 418
Off Twaki John dory 2014/9/5 0.9 2014/9/5 0.007 120
Off Twaki John dory 2014/10/29 0.7 2014/10/29 0.013 50

Off Twaki John dory 2015/6/26 0.7 2015/6/26 0.005 149
Off Twaki John dory 2016/9/5 0.6 2016/9/5 0.027 21

Off Twaki John dory 2016/10/22 0.8 2016/10/22 0.012 66

Off Twaki John dory 2017/8/19 0.4 2017/8/19 0.005 79

Off Twaki John dory 2018/6/5 0.5 2018/6/5 0.004 124
Off Watari John dory 2014/7/2 25 2014/7/2 0.018 143
Off Watari John dory 2014/10/30 0.8 2014/10/30 0.010 84

Off Watari John dory 2015/6/23 0.4 2015/6/23 0.018 23

Off Watari John dory 2016/9/6 0.5 2016/9/6 0.010 47

Off Watari Yellowfin goby 2014/12/11 2.6 2014/12/11 0.010 260
Off Watari Yellowfin goby 2015/10/27 43 2015/10/27 0.010 437
Off Watari Yellowfin goby 2018/6/4 1.7 2018/6/4 0.010 173
Off Soma Yellowfin goby 2014/7/16 34 2014/7/16 0.025 136
Off Soma Yellowfin goby 2014/12/10 33 2014/12/10 0.016 213
Off Soma Yellowfin goby 2018/10/21 1.5 2018/10/17 0.010 155
Off Soma Yellowfin goby 2018/12/2 1.3 2018/12/3 0.007 181

Off Twaki Round-nose flounder 2014/7/18 2.1 2014/7/18 0.006 336
Off Iwaki Round-nose flounder 2015/6/26 2.0 2015/6/26 0.005 426
Off Iwaki Round-nose flounder 2015/8/21 1.4 2015/8/21 0.007 194
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Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki
Off Iwaki

Round-nose flounder
Round-nose flounder
Round-nose flounder
Round-nose flounder
Round-nose flounder
Round-nose flounder

Round-nose flounder

2015/12/6
2016/6/21
2016/12/3
2017/6/28
2017/8/19
2018/6/5

2018/8/21

1.9
1.6
1.6
2.0
2.0
1.2

2015/12/6
2016/6/21
2016/12/3
2017/6/28
2017/8/19
2018/6/5

2018/8/21

0.006
0.004
0.005
0.005
0.005
0.004
0.002

304
405
333
421
404
316
449
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