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I. FUBIC

0MFE3HIHICHEL 7 =F2—FI0DH
JeHb 5 AR HLEE 72 & NS Z IS PR S EERIC X D B

B EE— T I FEE I (LUT Fukushima dai-ichi
Nuclear Power Plant Z% L FNPP & #&5d) ¢ ©
Hot 3FEDFT 1T 5 v+ TEERARE £ 5 HlhsFE
4L, REOBEEWEP KL B & CEEANRE SN
Too WHEN OB HEYE OB IEACEIR I A 2R
RAEHD 7 =77 Mz, FNPP 8N 5 OE
BEtick2b0Th b, HENELRIT® 2 Bk
YLD, BCs B &k T Cs LA TFVEAN DRI



128 Il - ZfE - BT - A - AN - i - AR - B

H&E 13 10-20PBq L fEE S T w5 (#2113 Kawamu-
ra et al., 2011 ; Kobayashi et al., 2013 ; Povinec et al.,
2013a), WEVEICHUE S N7 U Y B 1 RAS R i E
EYEENT 5 ik b AMEOBIE L fiRicwEr 5
ZBHTEDPEHEIND, ZD0, WIEICET 2B
YWE OIERI, WEEYNOBTEIBET 52 2 LHHE
$iTdh % (Yoshida and Kanda, 2012), FNPP HiE#
X gk, WBIERHEREY), KEY OB a v FE (B),
BiCs B LU W Cs =2V v 7B, Bk
A8 H & w7z, 2011 4F 5 H R S v Twis
WA A 2.0 4, 307 4 L IR W BICs B L U
BICs 13K, MIEHEREY), KEYO W ThIcB W Tk
el TS Tw5, FRCKEYIZOW T, FNPP
FHiwr o JEPFEE L 2BIECHEERB L 20
DUHE T IZKEY) O B HIR 7 5 I B B2 BEE
MPTbNTED, KEXOERICL KisHEL52T0»
5, £7, MKFHEORBICE T B PCs B X U ¥Cs
D JRISAR BRI (Aoyama er al., 2013a,b ; Buesseler et
al., 2012 ; Honda et al., 2012 ; Kaeriyama et al., 2013 ; Ka-
menik ez al., 2013), & E R &2 LI H AR F
Bz B 2¥KD 3Cs B & O ¥Cs IRE O R R G A )
(Aoyama et al., 2012 ; Inoue et al., 2012a, b ; Kofuji and
Inoue, 2013 ; Oikawa et al., 2013), & & EH& O KEEH)
Z DT IS HERE Y D 13Cs B & O BTCs @ K¥, $h1E
oA, R A2 B (45 5, 20125 Otosaka and Ko-
bayashi, 2013 ; Kusakabe et al., 2013 ; Blair et al., 2013),
FEEZ IO LT 2REBEAMICET 2 BICs 8L U
BTCs o 525125 8) (Buesseler 2012 ; Wada et al., 2013)
REBT =Y DERE EDIIRRRINTER, LILE
H 5 FNPP (3 AUAPFEICEI L T % 72 ®, FNPP FHifg
BOBUREEE =% Y v FHRE IR SR G RO
AR FFHEERRE Lz 023% <, HREBSLH Y FIEIC
B 5 FNPP Hil D522 2 57l L 7 A I I C &
%, il 2 1%, Inoue eral (2012b) (32011 4£6 H 2> 5
20124E 2 Hic» 3¢, HABE XA K —Y 7ok
JEHEKIZ OV TBICs BX U BCs IREZHE L TE D,
FNPP HHUCHERE T 2 K57 + — V7 7 bRl TSR
B o BCs (<01 ~1mBgq L") 233 67z, Wu et
al. (2012) FH> FifE, MY FME X CEBICE VLT
0I1F4H»5 6 Hith U To PCs BE2MELTH

D, ZOVHEIZ1Ll Bgm3Tthot, HHWEHSF
WIZEB 15 FNPP Hi o2 I3 F =V 7 74 ) HiRi
R ThH > L fiwmoId w5, &5, Kim et
al. (2012) 2011 5E3 B2 6 7THICH» W TS iz
it | R M B B KB X BEEEY @ PiCs B &
UPCsBEZ2HELTEDL, WTIFhoHk» 58
FNPP itk td 3 BiCs ks htwizwn, —J%
T, FNPP Ot ERANDFE L HES 2 LCHE
5 Td 5 FNPP » 6 O EOMHEE, 25 »
B BOILBIRIZHEET 272D T a2l —varvE
FOVOREE R LIRS L O TE R OERSLERE
DFEERILAFIEIC B T B KD BCs & & O BCs 2 EE
DOFHMEIF A IRENTH 5 (Masumoto et al., 2012)
Atgeciz () KEREDE L v & — OFiEf % h
DT, FHHRERZO 2011 44 A5 5 20124 11 Hlco
THRE AT & 2 IR 2 e, BEAEAN
RoRoh 2 HAHE, #Hy Figiciizi, FNPP HKHD
BICs B U WCs EEIC D W THRED 2 v, WHNEE
KR —U v 7 CERELL 72K o BICs 8 & O
BICs R 2 L, FNPP HigE o 2 b o¥EIc B
1% BiCs B & O B1Cs D AARTRBLIC D W Cragam 3 %

2. MEBLVTGE

2.1 FEFHRE

HEAKERHE 2011 4E 4 B~ 2012 4F 11 A oA I H A
S NI, AGE R TT OB~ E iR R
HORERE, HAME, WHNME, e FiEhk st
F A=Y ZHHTE W TR 2 (Fig. 1), B FREUZ
(Jh) KERADITE L v & —FEM ek, HER, &
JEAL, 72h, AFTIEN, LosUH, FEh), KiE
TN & CIREE A T EE M ACEALIC TE
MEL 7z, sRHI AT Yic & 2REEAKD 2 0%, K7
WA BT & B EREHKZ FITHILL 723, —SHofiiE
Tld CTD-RMS i & 2 $REEIK, N v F— v EKEIc
& BB ORKE I L 72, L 23 B D% 135
WETHLT, 0LEXRY 7 F —ICEBENE L, BiE%
100mL & % W IiZ MR 40 mL 2 %0 L pH 249 1.0 &
BB 16 I L/, 7277 L, RERMEIL~T R
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Study area with sampling locations represented as open circles. Closed red circle in the inset indicates

the position of the Fukushima Daiichi Nuclear Power Plant.

TR 7KEE 100 m BAR O Hl AL CEREL L 72 sEHI I E Y E o
HEDPBRRINI D, IRIERAINETIC LA 045 4m D
AT VYT 4 NI —THhiEfTo7z, %8, FNPPH
He AR D PR AL A I B B ik D 13Cs B & OV 197Cs
R ABOEMIC X D ENRD 5N\ T EDPWE S
T 8 b (Honda er al., 2012 ; Buesseller et al., 2012),
KWL TR S L7 R A K D BCs 8 & O ¥Cs JREE X

XHEMEEHET 2L TERLEZ LN,

2.2 BiCs LU PTCs 97

KGR EHZ Aoyama eral. (2000), Aoyama and Hiro-
se (2008) L2 BEICY vEY TTF VBTV ESY L
(DUF AMP) #¥0Eic kb2 o™ L& AMP 1ol L,
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Tove =7 LEEERHE T AMP 2HIET 5 2 Ltk
h BCs B & O WCs IR % P7E L 72 (Kaeriyama et al.,
2013), AFHEIc & 2 HERIIEIZS5W ETH - 72,
28, AT IEZ 100% 2 KE Lz, 7z,
Fovw = LAEEAER R & B R o E R
7200 #>~ 85000 T H %, PCs B & N ¥Cs DB E 5
BIISGHE R E SR E L S ) — X T I v a vk
ISk DEHE L, BURHREH ICEERMIE L 72, ¥Cs o X
RE—212662keV & L, BiCs DR E — 7 1390 1
DEV605keV B L UNT796keV & L7z, 2B, BCsiE
BEZ 2 = 3OV XF — SO METVHME L LTk, &1
RE— 27 OFBEED 3FF (30) 2B L LR
E— 27 O 30 LN oI AR & Lz, BRI
FRAE 1 7200 7 D HEIE <59 5.0 mBq kg™, 85000 # 0 HlE
TH14mBqg kg! T &H > 7z, 85000 F » HIE ic & B
BICs ot TERME X FNPP F g UG IC 81 2 HA R
WEE O RIAMEK O BCs iR EE (1-2mBq kgt #l 2 1K
N5, 2013) LABETH L, FNPP HKDOEEDHME

Table. 1.

EMEECE 2RETH B, £z, BICs O U LA RARIE
R BEATIR EE 0 134Cs VAR & B RS I AR U IE BRI E 2 4T
5 T & CHIIERE A R 72 (&I L b 1.05~132 D
#ipH), 7%, FNPP HKERZ O 2011 4 4 H 0 ilkHZ
LA~ Y R UEGIOBKEBZRIEL, 7Y vv=7 4
FERMHERIC X 5 7200 W oflEicft Lz, =V 2 Y
K TOHEIZ BT 2 ¥Cs o T RAE 13 123-285
mBq kg ! O#HIHTH -7z, Tz, < U R URHTOH
ERERIC OV T BCs DV LR IEER T TE ST,
D HERIR L OHRIERETH b, ZEMHEE LR
EaR

. B R

3.1 BEERAERFEF
311 dvimEmRAEE

2011 42 6 H o &K D BiCs 8 & O Cs IR 12

Activities of *Cs and ¥'Cs in seawater samples collected off the coast of Hokkaido. The analytical

error is based on 1 o of the counting statistics. When radioactivity was not detected, the detection limit (3 0)
was presented. Activities were decay corrected on the sampling date.

Station Latitude Longitude Saiinéﬂl;ng D(eIE;h C(l);ézntratlon(ml?gél;g)
A4 42°150'N 145°075'E 2011/6/8 5 15 £ 3.0 14 £ 39
A4 42°150N 145°075'E  2011/7/16 5 27 + 38 33 + 54

150 <71 < 97
300 < 77 <93
A4 42°150N 145°075'E 2012/5/9 5 27 £ 052 42 + 0.66
50 < 49 < 52
100 < 45 < 68
300 < 46 < 6.0
500 < 46 < 56
A7 41°30.0'N 145°300'E 2011/6/9 5 < 92 12 £ 36
A9 41°00'ON 145°450'E 2011/6/9 5 20 = 37 16 £ 4.2
S1 42°41.0N 144°560'E 2011/9/7 5 24 £ 046 40 + 056
100 <13 29 + 049
200 21 £ 048 25 + 049
S2 42°11.0N 145°230'E 2011/9/7 5 60 + 34 69 + 42
100 53 + 32 69 + 43
200 51 + 31 51 + 37
S3 42°01.3'N 145°026'E 2011/9/8 5 34 + 26 42 + 34
100 15 £ 19 18 + 24
200 15 = 20 21 £ 26
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(a) Sampling locations off the coast of Hokkaido. (b) Vertical profiles of ¥"Cs obtained from three

Fig. 2.
sampling stations in September 2011.

443 mBq kg! T& o 7z (Table 2), 2011 4 5 H TR
U7 30BHE 7 kg OB 2 AMP W IC & b £ 2 7 4

~ 20mBq kg ! ©#HiPHIC H - 72 A3, ATITE W T BCs
ZRE LHIET 5 2 Lok b H TNRME# 9.0 mBq kg™

AR AR (< 92mBqg kg!) TH -7 (Table 1),

AIZB T 2201147 Ao BCs B & O BCs B 1Z T

J&c27+38mBq kg ! 5L 833+54mBqg kgl & 6 H
(15+30mBqg kg 8 XU 14+39mBq kg!) o~ |
HU7H, 2012465 H1i2 i3 42+£066 mBq kg' 8 & O°
27+£052mBq kg M IR T L7z, 2011 4E 9 A I BRELL
7o 3HiAL (S1, S2 8 & O S3) Tk BE 200m % TIEIF
—kka gz s L, HEOHLA (S2 8 & KS3) T BCs
JEE 2 18-69mBq kg £ & b @ S1 @ 25-40 mBq
kgl kb bEWEZR LK (Fig 2),

3.1.2 FAL#G - FHRFERBEROKFI

BAGH 7 & B R oS, 201144 A &
DRAEEBG L7z, 2011 4 A 0N D » T ik b
O AMP k2 EAE T, 2L< ) 2 VRBTOEE
HIE % 1T - 72728, BCs D TN IRAE A 123-285 mBq
kg LMODHEL D bE WV, ZDD% L DRRT
BICs 8 L O WCs BARETH o 7248, 3HRIZ BT
BiCs B8 X N Cs 28t &, Z D 1F BCs T 279-

PITF &M cllE L7z, & DFE5E 145°20°E LLFE @ 36°
20'N-38°00'N D ¥Eisic B\ T 34Cs B & Of BCs 2

L 7z (Fig. 38 & U Table 3), FNPP dt il ® 143°00'E
PIPGIC 80T ¥Cs i A3 200 mBq kg™! BA_E D 43456 43
RSz, 2011 10 A~ 11 AB X X 201244 Hic
H AR~ IR B 0 TERRELL 72 R E KD ¥Cs B
& O BTCs JiEE % Table 4 1”3, 201110 H~11 H
D BCs 13 48-67 mBq kgt O&HiPHIZ H b, 39°N Bk
REME ORI H > 72, 20124 4 A ofF &R E
Wiz B 17 2 BCs 12 30-19mBq kg ' TH O A IC K D
FERBETH -z, 7, F250icBI1F % 2011 411
HE X U201244 HofEHR % ik $ 5 & 54 mBg kg
5 30mBq kg! £ T VCs IREDETHED 5z,

3.1.3 FAL#t - FRF EHEEHOIREDH

2011 4¢ 11 H i FNPP o 61 37°25°'N & & OVRg I 37°
00’'N IC PG [ D IR 2 BT, mAREE 500m £ T
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Table. 2. Activities of ®**Cs and ""Cs in seawater samples collected from the western North Pacific in April
2011. The analytical error is based on 1 ¢ of the counting statistics. When radioactivity was not detected, the
detection limit (3 0) was presented. Activities were decay corrected on the sampling date. The water sample
collected in April 2011 was measured directly with a 2 L Marinelli beaker; the detection limit in this table is

Jily - %A - A

higher than those of other samples.

- A - AR - i AR B

Station Latitude  Longitude Sagl;i[léng D(eIE;h C?;Eesntratlon(ml?gél;g)
A450 41°00.0N 141°434E  2011/4/15 5 < 87 < 144
A150 40°46.7N 141°522'E  2011/4/15 5 < 84 < 153
A250 40°539'N 141°481'E  2011/4/15 5 < 99 < 156
B150 40°16.6'N 142°059'E  2011/4/16 5 < 96 < 165
B350 40°04.7N 142°15.3'E  2011/4/16 5 < 84 < 156
C250 39°384'N 142°135'E  2011/4/17 5 < 96 < 165
C450 39°38.1'N 142°173E  2011/4/17 5 < 84 < 156
D250 38°54.2'N 142°006'E  2011/4/18 5 < 126 < 207
D350 38°56.0'N 142°05.8E  2011/4/18 5 < 93 < 123
D450 39°054'N 142°104'E 2011/4/18 5 < 114 < 174
E250 38°22.6'N 141°535'E  2011/4/19 5 < 102 < 165
E450 38°21.1'N 142°041'E  2011/4/19 5 < 114 < 192
F150 37°344'N 141°326'E  2011/4/21 5 < 93 < 132

25 < 108 < 165
50 < 87 < 150
F350 37°359'N 141°471'E  2011/4/21 5 < 89 < 252
25 < 93 < 147
50 < 93 < 102
F450 37°40.6'N 141°569E  2011/4/21 5 < 93 < 147
20 < 87 < 168
H150 36°29.1'N 140°576'E  2011/4/22 5 < 102 < 180
H250 36°28.6'N 140°56.2'E  2011/4/22 5 < 78 < 126
H350 36°27.2'N 140°589'E  2011/4/22 5 < 90 < 165
H350 36°27.2'N 140°589E  2011/4/22 20 < 96 < 144
H350 36°27.2'N 140°589'E  2011/4/22 50 < 105 < 171

MY12  37°59.8'N 141°148E  2011/4/24 5 341 + 49 398 + 84
MY13  37°59.8N 141°297E  2011/4/24 5 178 + 37 279 = 66
MY14  37°59.7N 141°496'E  2011/4/24 5 < 123 < 168
MY15  38°00.0N 142°09.7E  2011/4/24 5 160 = 30 < 168
MY16  38°002'N 142°296'E  2011/4/24 5 < 93 < 189
MY17  37°59.3N 142°50.1'E  2011/4/24 5 130 = 34 < 150
MY18  38°00.I'N 143°102'E  2011/4/24 5 < 153 < 222
S03 36°59.5'N 141°122'E 2011/4/23 5 460 £ 60 443 + 91
S04 37°00.0'N 141°242'E  2011/4/23 5 < 204 < 285
S05 37°00.2'N 141°362'E  2011/4/23 5 < 87 < 156
S06 36°59.9'N 141°451'E  2011/4/23 5 < 108 < 189
S07 36°59.3'N 142°00.1'E  2011/4/23 5 < 96 < 132
S08 36°59.7'N 142°154E  2011/4/23 5 < 99 < 204
S09 37°00.1'N 142°304'E  2011/4/23 5 < 87 < 171
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Table. 3. Activities of *'Cs and '¥Cs in seawater samples collected from the western North Pacific in May
2011. The analytical error is based on 1 ¢ of the counting statistics. When the radioactivity was not detected,

the detection limit (3 o) was presented. Activities were decay corrected on sampling date.

Station Latitude  Longitude Safin;)tlemg D(enli;h CgTésntratlon(mBlg{(ig)
HHO1  35°399N 142°598E  2011/5/16 0 <78 < 84
HHO02  35°40.0N 142°150'E  2011/5/17 0 < 67 < 69
HHO03  35°40.0'N 141°300'E  2011/5/17 0 <78 < 10
HHO04  35°400'N 141°000'E  2011/5/17 0 <93 <11
HHO5  36°00.0N 143°000'E  2011/5/16 0 < 74 <93
HHO6  36°00.0N 141°000'E  2011/5/18 0 < 74 < 90
HHO7  36°00.0N 141°450E  2011/5/18 0 < 6.3 < 96
HHO08  36°00.0'N 142°1560'E  2011/5/18 0 < 74 <90
HHO09  36°20.0N 143°000'E  2011/5/16 0 < 36 < 54
HHI0O  36°20.0N 142°150'E  2011/5/19 0 61 + 36 68 £ 50
HHI1  36°200'N 141°300E  2011/5/19 0 < 74 < 60
HH12  36°200N 140°500E  2011/5/19 0 14 + 30 9 + 29
HH13  36°40.0N 141°001'E  2011/5/20 0 <75 15 = 39
HH14  36°40.0N 141°300E  2011/5/20 0 64 + 49 50 £ 6.0
HHI5  36°399N 142°149E  2011/5/20 0 620 = 15 735 + 22
HH16  36°40.0'N 143°000E  2011/5/20 0 13 £ 37 17 + 40
HH17  36°40.0N 143°300E  2011/5/20 0 <78 <11
HH18  37°00.0N 141°500E  2011/5/21 0 365 £ 83 445 + 12
HH19  37°00.0N 142°149E  2011/5/21 0 278 £ 98 319 + 14
HH20  37°00.0N 143°000E  2011/5/21 0 1596 = 23 1841 + 32
HH21  37°00.0N 143°449E  2011/5/22 0 < 43 < 54
HH22  37°00.0N 144°300E  2011/5/22 0 < 74 <90
HH23  36°59.8'N 145°203E  2011/5/22 0 < 36 < 36
HH24  37°199N 145°201E  2011/5/23 0 12 £ 28 11 + 37
HH25  37°200'N 144°300'E  2011/5/23 0 19 £ 34 19 + 44
HH26  37°200'N 143°450'E  2011/5/23 0 31 + 38 36 £53
HH27  37°198N 143°000'E  2011/5/23 0 125 + 69 136 = 9.1
HH28  37°200N 142°150'E  2011/5/24 0 440 + 16 424 + 21
HH29  37°200'N 142°000'E  2011/5/24 0 275 £ 99 265 + 13
HH30  37°400'N 141°550E  2011/5/24 0 309 + 11 354 + 15
HH31  37°400'N 142°150E  2011/5/24 0 391 £ 12 422 + 16
HH32  37400N 142°592'E  2011/5/24 0 451 + 14 440 + 17
HH33  37°400N 143°450'E  2011/5/25 0 <78 <75
HH34  37°400N 144°300E  2011/5/25 0 343 + 12 350 + 15
HH35  38°00.0N 144°300'E  2011/5/25 0 < 74 < 90
HH36  38°00.1'N 143°450'E  2011/5/25 0 314 £ 77 393 £ 11
HH37  38°00.0'N 143°000'E  2011/5/26 0 441 + 12 493 + 17
HH38  38°00.0N 142°150'E  2011/5/26 0 936 = 13 1120 = 19
HH39  38°00.0'N 142°000'E  2011/5/26 0 514 + 14 550 + 18
HH40  37°599N 141°398E  2011/5/26 0 178 + 87 192 £ 11
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Fig. 3. Surface seawater sampling locations in
May 2011. Closed and open circles indicate

sampling locations. Colors of the closed and open
circles indicate the concentrations of ®*Cs.
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Fig. 5. Seawater sampling locations in September
and October 2011 (closed circle), November 2011
(open diamond), February 2012 (open circle),
May 2012 (cross), and July 2012 (open triangle).

Fig. 4. (a) Seawater sampling locations in
November 2011. (b) and (c¢) Vertical distribution
of ¥Cs at each sampling station. Open symbols
with dashed lines indicate values under the
detection limit (3 0), which were then plotted.

$EERK %47 - 72 (Fig. 4 X X Table 5), FNPP 0 ®g
LT BCs B X O BCs IREICHR 238 W IZFR D 6 N7z
ote, £z, WTROHRIZE W T HERE 300m DU
TBICs BX O PCs i3t s s, RECHIREL %
LEMPFE R e L2 LR SEE100m icE— 272
B L HHLA (T14, S14, S12 8 & ' S04) @ H1E,
BiCs BEX U Cs IREOEARICHEE L v FARD 61
ViRl ZONMITEMTH o7z, —/7, 36°50°N DL
P DRI A & R I R B OBl % T oMEisic B
W, 201149 A2 5 2012 4E 7 A2 1 THURE 2 $71
L7 (Fig. 5 8 XU Table 6), &8, LikERIcEIT2
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Table. 4. Activities of ®*Cs and *Cs in seawater samples collected from the western North Pacific during
October 2011 and April 2012. The analytical error is based on 10 of the counting statistics. When the
radioactivity was not detected, the detection limit (3 0) was presented. Activities were decay corrected on

sampling date.

Station Latitude  Longitude Sagg)tlgng D(eIg;h C(l);;éesntratlon(mligél;g)
A150  40°476'N 141°495E  2011/10/12 5 < 44 < 51
A250  40°51.8N 141°506E  2011/10/12 5 < 30 < 41
A550  41°008'N 141°50.1'E  2011/10/13 5 < 32 < 48
B150 40°13.6'N 142°072'E  2011/10/10 5 < 40 60 £ 17
B250 40°06.7N 142°132E  2011/10/10 5 < 27 < 43
B550 40°176'N 142°164E  2011/10/17 5 69 £ 14 81 £ 16
C250 39°40.2'N 142°143E  2011/10/8 5 25 £ 23 29 + 31
C550 39°344'N 142°185'E  2011/10/8 5 < 35 < 38
D250 38°56.6'N 142°015E  2011/10/26 5 < 37 48 + 16
D550 39°03.9'N 142°128'E  2011/10/19 5 < 34 < 41
E150 38°20.1'N 141°445E  2011/10/27 5 33 + 24 36 £ 32
E250 38°21.2'N 141°541'E  2011/10/27 5 43 + 29 47 + 39
E550 38°22.6'N 142°07.3E  2011/10/29 5 53 + 31 67 + 45
F150 37°35.3'N 141°332E  2011/10/31 5 11 £ 18 14 + 25
F250 37°380'N 141°390E  2011/10/31 5 42 + 30 54 + 42
G150 36°59.8'N 141°175'E  2011/11/3 5 19 £ 22 22 + 31
G250 36°57.1'N 141°228E  2011/11/3 5 39 +£ 26 44 + 36
G550 36°58.2'N 141°380E  2011/11/8 5 31 = 25 38 £ 36
F550 37°41.0N 142°047E  2011/11/14 5 68 + 14 12 = 20
H150 36°29.9'N 140°571'E  2011/11/16 5 27 £ 23 35 + 34
H250 36°30.0'N 140°589E  2011/11/16 5 10 £ 16 15 + 23
H550 36°31.8'N 141°087E  2011/11/17 5 15 £ 17 24 + 26

F1 37°56.0N 141°122E  2012/4/21 5 11 £ 16 19 + 25
F3 37°56.8'N 141°179E  2012/4/21 5 80 + 1.3 11 =£19
F6 37°55.9'N 141°267E  2012/4/21 5 < 35 54 £ 15
F250 37°380'N 141°390E  2012/4/19 5 16 £ 0.36 33 + 048

RIS I KRN L, BB E OB S h o -7
&, WAEEZAZ0S UM DAY T LY T 4 VY —T
A LUSEMEERELTWS, 2011 EIHAB L 10
AICEEEEE X CJuT LR o AKE 10 m FEEE 0 4 Hy
FUCEREL U 723K AR 2 5 13 57-215 mBq kg™! @ ¥Cs
P &, E—HAICBT2FEEICE 2Z0IFED S
N, RR¥E2EICIbo 2 # i © 94-215mBq kg™ &
B 2 Hup5 D 57-80 mBq kg ' ICERNEIRETH - /2,
728, 2011 4F 11 Hic S oA <1k 9Cs 28 21 mBq
kg' TH v, 2011 9 AB L V10 H D fEH I T~ KR
ETdH o7, 20124 2 A2 35°57'N-36"23'N O &#ji fH I
BULTHIL 2 £EBEAKD 5 13 60-88mBg kg™ @

BCs Mt & 7z, 2012 4E 5 H 1T 1 36°30'N-36°50'N
DKERI100 m D 4 Hig (TKO1-04), ¥ & OHRE]I] 1]
Lo 3 #s (TK06-08) 12\ TS & O
WEERE & Bk L7z, TKO1-TKO04 i B 1F 3 97Cs 1% 21
-112mBq kg! O#iPHICH b, KB & v b REHEAKT
BREOMEAICH > b oD, BB 2IBRE DK
WHEREZRSD 5hd, 2011 4 11 A 0 REHEK DGR &
FRER, L RBESECHEIICS >, —7H,
TK06-08 12 8> Tl&, Rl oHbS T BCs 8 & UV ¥Cs
BESEOHEAICH 57, LrLads, AHJIEIC
BT 20124E 7 HICERELL 7230k T i, R0
FEADPAHECH b, 201245 H OfGH I T~ RIR
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Table. 5. Activities of *Cs and ¥’Cs in seawater samples collected from the western North Pacific in
November 2011. The analytical error is based on 10 of the counting statistics. When the radioactivity was
not detected, the detection limit (3 o) was presented. Activities were decay corrected on sampling date.

Sampling Depth _ Concentration(mBqg/kg)

Station Latitude  Longitude

date (m) 134Cg 137Cs
T14 37°25.0'N 145°000'E  2011/11/9 5 18 £ 16 30 £ 28
50 84 =+ 1.3 15 + 22
100 40 + 2.3 64 + 40
300 < 26 4 £ 11
500 < 26 < 37
T12 37°250'N 144°000'E  2011/11/9 5 43 = 24 69 + 43
50 14 = 16 27 + 28
100 20 £ 17 27 £ 29
300 < 30 < 34
500 < 28 < 40
T10 37°250'N 143°000E  2011/11/10 5 20 £ 17 28 + 28
50 74 £ 11 95 + 19
100 26 £ 08 41 + 1.3
300 < 33 < 38
500 < 30 < 46
T07 37°250'N 142°000E  2011/11/10 5 39 £ 23 48 + 36
50 26 £ 20 44 + 35
100 29 £ 20 45 + 35
300 < 28 < 38
T04 37°25.0'N 141°280E  2011/11/10 5 29 £ 22 36 = 33
50 84 + 1.3 85 + 18
100 19 = 03 45 + 054
S04 37°00.0'N 141°240E  2011/11/11 5 14 £ 16 25 + 28
50 30 = 05 34 + 061
100 15 + 17 26 = 30
S07 37°00.0'N 142°000'E  2011111/11 5 36 £ 22 58 + 40
50 34 £+ 22 45 + 36
100 23 £ 19 40 + 35
300 < 27 < 46
S10 37°00.0'N 142°580E  2011/11/11 5 27 £ 21 38 + 33
50 23 £ 18 41 + 34
100 16 = 1.6 26 + 27
300 < 32 < 46
500 < 3l < 42
S12 37°00.0'N 143°580E  2011/11/12 5 22 £ 18 33 + 31
50 93 £ 1.3 16 + 21
100 19 + 1.7 31 =+ 30
300 < 33 < 44
S14 37°00.0'N 145°000E  2011/11/12 5 62 £ 1.1 10 = 19
50 19 £ 03 43 + 057
100 10 = 14 15 + 25
300 < 26 < 41
500 < 28 < 38
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Fig. 6. (a) Relationship between **Cs/'¥’Cs activity ratio and sampling date. (b) Concentration of *’Cs. The
BICs/BCs activity ratio was calculated from decay-corrected data on March 11, 2011.

Thotz, IHIC, 201247 HoEMETix10-
37mBq kgt @ BCs 23 & 7223, 2011 45 B it
5 5 (HHO04 B8 & (" HH06) T 1% B'Cs 28 A M (< 11
mBq kg ' Fig. 3 8 & &f Table 3) TH -7z,

32 BFE WFABE, ROTBELUN-U2JiE

HAWE, WFWNES & OHE S FiET 2011 Fic BRI L
ekt o % 1k, v < BEERE 2 7200 5 £ L7
D T IRME 2 BCs T~ 50mBq kgl T& b, BCs,
BCs L b ICABH DRI %% i 72 (Table 7, 8 B
X09), HAWIZEBWT20I124F6 A2 5 11 AICEREL

L7z BT, 20-24mBq kg' @ B Cs 2 L 72 %
DD, BICs 3 i (< 1.1 mBq kg™!) TdH -7 (Table
7)o WP MG TR B X OORBE I T 2011 4 11
AB X212 1 AlcREBKEZRIL 2L 25, 20
mBq kg ' AT ¥Cs 21 L 72 b @0 D, B¥ICs XA 1R
H©&H -7 (Table 8), T FiFICBWVTDH 20124E6
H LA I BREL L 72 ¥k T 14-24 mBq kg @ ¥7Cs
ZHRE LD 0D, BCs iz A (< 1.1 mBq kg!) ©
H o7z (Table 9), 20124E7 H 5 8 HICHRELL 7o X —
V¥ 2RO EEIEKD 51 1.8-23 mBq kg @ PCs %
BH LD 00, YCs i & i 5 - 7z (Table
10),
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Table. 6. Activities of *'Cs and ¥Cs in seawater samples collected from the western North Pacific during
September 2011 and July 2012. The analytical error is based on 10 of the counting statistics. When
radioactivity was not detected, the detection limit (30) was presented. Activities were decay corrected on
the sampling date. Water samples presented in this table were passed through a membrane filter (pore size
0.451m) before performing the ammonium phosphomolybdate (AMP) procedure, because the sampling
location was shallower than that of other locations, and SS were rich in the samples.

Sampling Depth  Concentration(mBq/kg)

Station Latitude  Longitude

date (m) 134Cg 137Cs
RPO1 36°04.0'N 140°380'E  2011/9/15 3 126 £ 55 135 £ 6.3
7 186 £+ 6.7 215 = 80
RP02 35°52.0'N 140°455'E  2011/9/15 3 102 = 47 109 £ 55
7 88 = 44 94 + 52
RP0O3 35°405'N 140°425E  2011/9/16 3 61 £ 37 72 + 44
7 50 + 35 68 + 44
RP04 35°35.0'N 140°320'E  2011/9/16 3 56 = 35 67 = 44
7 54 + 34 64 + 41
RPO1 36°04'N 140°370E  2011/10/1 3 112 + 41 131 £ 57
7 100 £ 39 134 £ 56
RP02 35°52'N 140°455'E  2011/10/1 3 87 £ 38 110 £ 54
7 82 + 37 110 £ 55
RPO3 35°405'N 140°42.8E  2011/9/30 3 60 = 35 80 + 49
7 59 + 34 65 + 44
RP04 35°35.0'N 140°320E  2011/9/30 3 55 + 31 57 + 40
7 53 + 30 62 + 40
TK14 35°56.1'N 140°579E  2011/11/30 0 14 + 18 21 £ 25
TK05  36°23.0N 140°460'E  2012/2/19 0 < 43 88 £ 17
TK12 36°03.0N 140°480E  2012/2/18 0 57 £ 14 71 £ 20
TK13 35°57.0'N 140°520E  2012/2/21 0 < 38 60 = 1.9
TKO1 36°50.0'N 140°581E  2012/5/21 0 42 £ 25 64 + 40
50 45 + 27 71 + 43
TKO02 36°45.0'N 140°57.3E  2012/5/24 0 42 £ 28 64 + 44
53 33 = 24 48 + 38
TKO03 36°40.0'N 140°54.8E  2012/5/19 0 80 £ 39 112 £ 58
52 48 + 31 62 + 44
TK04 36°30'N 140°505'E  2012/5/18 0 44 + 29 58 + 4.0
52 14 + 18 21 £ 28
TKO06 36°174'N 140°365'E  2012/5/20 0 62 £ 31 95 + 48
13 29 + 23 40 + 33
TKO07 36°145'N 140°440'E  2012/5/20 0 49 £ 30 79 + 47
42 12 + 18 21 + 28
TKO08 36°174'N 140°486'E  2012/5/20 0 38 £ 28 55 £ 41
101 18 + 20 17 + 26
TK09 36°15.0N 140'344E  2012/7/25 0 13 £ 053 20 + 0.77
7 12 £ 052 19 + 0.76
TK10  36°15.0N 140°39.6'E  2012/7/25 0 41 £ 0.39 6.8 = 052
25 92 = 044 15 = 063
TK11 36°15.0'N 140°473'E  2012/7/25 0 78 =+ 045 15 + 0.69
75 28 £ 0.34 6.0 £ 047
TK15 35°45.7N 140°51.0'E  2012/7/25 0 11 £ 051 19 + 0.73
24 78 £ 043 12 £ 061
TK16 35°405'N 140°569'E 2012/7/3 0 22 £ 063 37 £ 097
53 64 £ 040 10 = 055
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4.1 BICs/"Cs HsdRELE

FNPP FHi#ic & b BBEARH S vz BCs 8 &L M 19Cs
DSBS B S (2011 4E3 A 5 4 A) T 10
EEZLENTWS (UIFES, 2013), 7z, PEEEILAE
PEIC 3> T FNPP H#% I35 & 172 BESR o SCHRfiE 1
BLTH, BUHIURHCEERMIE L 72 BiCs 8 & U BCs
TR % Fl v 7 BICs/BTCs BT BRI I34Y 1.0 E G ST
v 3 (# 2 1F Buesseler ef al., 2012 ; Kaeriyama ez al.,
2013 Honda et al., 2012), AR5 C i 249 #R{K D ik
AEOHT 2TV, dEERE R 6 BRSO PEE
JEASERR I THRRELL 72 134 #efk 2 & 2 B (134Cs B &
UBICs) 2R L7z, 512, 2011 4E3 A 11 HIicjEEE
HHIE U 72 MiAZRE o G142 28 15 %Al © & - 72 30k 95
Bz 2w T, BICs/¥Cs it gt BE % Sk & 72 (Fig. 6),
TD&HICLTHE SN BICs/WCs s RE 1, Bk
BIHB X OV CsIBEIC L 5 FIRIE—EDMEEZRL T
B0, &FF13093+£013 (n=95) TH -7z, Kaeri-
yama et al. (2013) 12 & % & 175°30°E BAVE D PEEB LA
PEDRMEMEAKIC B 5 FNPP HHE IS IMERIE L 72
BICs/WCs fititag iz 2011 £ 7 H, 11 A& & ¢ 2012 4E
7THo#MEIZBWwWTZnZE N, 096010, 090 =007 B
F 085012 LI DM E EHIE N T H T L%
WMEL T, FRIZCs IREA 10mBq kg ! AT IcE
T BICs/BTCs H e b AME T % - 72 (Kaeriyama
etal., 2013 ® Fig. 4 ), Zhix FNPP Hio@x
ZFTCTwhWwiEK, bbb BCs 2FEAEE T, #mBq
kg 'O B Cs 8 H T 2K & FNPPHFH K IC & b
B4Cs/B1Cs it R LE 23 1.0 DK DIRATI R EZ R L T
LEERLC0DE, KR TCHLNZ 201143 H 11 H
WA IE U 72 4Cs/WCs T RE LU ARSI & & b Ic &
fEL7wZ L, FNPP HiOFEEZZ T TV wvifiK
I & BIRAZIRA, B ERNS LI EERL T
LEEZo6NS, i, Kaeriyama ef al. (2013) TRIE
Shiz, EKOBEITHES BCs B & O ¥Cs IBE DK
T & BICs/WTCs fi Bt HE L o B4R 13 197Cs 2 A% 10 mBq
kg ' I FICBWTHHEFETH » 8, At TchH o7z

BICs/BTCs B e Lk o 5 &, ¥7Cs 2 £ A3 10 mBq kg™
DINIC 81 21 95 Wik 2 Bk EIREM TH - 7 7
&, BCs/137Cs MG RELL D BB IR LR/ E 2 o
tEZO6ND, SHROEERMEFLcE=S ) 7
Zikfi T 5 L Lbic, BN, IEBUCHES FNPP HEO
BiCs B L U ¥Cs o iRAHIA % IEHEICINET 2 2 L AYE
HThbrH, ZOROICFMRBZECT L, HE
R DIE R, RABH LR VK 0 REEOFE DT,
Mg Ny 7 79 % v R L= = LB SR X 2
HERE, 01mBq kg LRLTD BICs 0ER, B &
O BICs/WTCs ST REIL D A B 2 Bs & 2 B B %,

4.2 FEERILRTFHICEH TS BICs KUV YCs BE DBF
RINZH

B R & i & U 72 PEER AL RSP € ik FNPP i
DIRTIC b NERE 0 BCs 8 & OV BCs B S N7z,
Fig. 71 Fig. 3 T/R L7z 2011 4E 5 HoofER L, Buessel-
er et al. (2012) 12 & % 2011 4F 6 H O PE LA EIC B
J 3 VICs IRE DK AiZ R T, 37T°NLILicB W T
F20114E5 A 56 Ao 1 » AT ¥Cs i K D kP
SR RV IZRAD 50z v, —75, 3TN HE O
% < DM T 201145 A 12 100mBq kg ' LT T
HotzDIZR L, 201146 H D 36°N ~ 37°N i 8
WT500mBg kg ' L EDRENEMSNTE D, 9Cs
REO EAPRD 60z, 208, 20114 11 A DR
T3 10-40 mBq kg™ L I KT L Tw % (Table
4), Aoyama et al. (2012) 3 FEARN B B O Jk R IR
A B B RiEHEAKD BiCs B & O BCs R E 12D
W, 2011 E4 H 25 HA 5 12 A 5 H £ TORRIIZAE)
EWEL TV S, HRTHAICE T 5 BCs 134 AD 5
5 2213 T50-100Bq m>TH-7znicxf L, 6 M
B 1000 Bqg m2 DA R & @R IC 2, 7T Hh A DR T
L Tw3, Aoyama et al. (2012) 3% EHitse & FNPP
BN T VCs BEO ©— 7 HIRH KK 2 7 H O RF
FERH D EE, Vb ET/NIESET O YCs R
RANEE K, SHTHE TCObEHHICHERI NG
LTRSS, R R Wb EH/NGEED & TR IR IR
HRE ORI B VT, BCs B & U ¥Cs B D &\ ifF
KOM PNZ2WTFCwiz LR Tw3, Fig. 7R L7
2011 FE5HB L6 HD 3TN LI THRD 57z BCs
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B DAESAE DEV D, Aoyama ef al. (2012) TR% 140°E 142°E 144°E 146°E
SN 201145300 % CHEL ZBAKBIC X 2 3 ‘ '
1B1Cs 5 & O 191Cs WD E KO B F A B AT o =]
Tl tERMLTWS EEZ NS, Fig 8wk 38°N Y P a -
VI B 1 B REWK S & CEEHKD 5Cs 1 O > x % o
[ o [ ] °
RIVEB %, L (38°N bdb), i (37°N-38°N) & I N
K ORI (37°N bUF) IC3 AT, LI homiics [en o s o0
92 N — | j/. “ad 4 = O A <10mBgkg"
THEEoFE L L Hic BCs IBE 3K T ¥ 5 fEm 2 7R~ ( Oa © a
N . o 36°N - *«\1\\0 AD o o L, ® A 11~100mBqkg!
U, FEERIC B B & ORI 51T 9Cs M O L Mo s o o L e a oi~cmsake
_thﬂl_@ Liﬁﬁ%f&é D fCo FNPP %&Efﬁ@ 2011 -ﬂi 5 }E] ] ‘;/ 201~500 mBq kg'1
WALER, HET BCs BEIRETH o 72 D12 2011 4F 3 - ® A 500~1000 mBq kg
HF I~ 4 A LHOKRRT +— V72 b e & 5 HELE ® A >1000mBqkg*
A3 FNPP @ b 5 I BEFE T &H - 72 A (Kawamura er 34°N . : !

al., 2011 ; Kobayashi ez al., 2013 ; Rypina et al., 2013),
6 RIEROEAKMOEIEPZE LI EEZEA LN D,
72, 2011 4F 5 H1ic 37°N DIsd & b & 37°N DUk, R
FNPP @ Jbfill ¢ B7Cs 23 E iR E T d - 72 & 1% Olkawa
etal (2013) THHESI N TV B, 20116 H BUED
BICs IR DR T3 & b A6, M cHiETH -
D%, BAKEOHERICHEY FNPPZfED 3Cs 8 X O
BICs IRE O & WK A FICE T Ak S 0, BCs B
FOBCs DIREFIRPE LoD EEZ LN D, H
i, JEER, HEIC B L TE, BiCs B & O Cs IR IE DK
WK DAL & 2IRGIIRIZEZ 615, L
L7255, Kofuji and Inoue (2013) 12 & % &, HERENE
KOWEBIZFHIC L D EL L EPRBENS, Thb
5, JLE =R R 5 R NIRRT BWw» T 2011 £ 4
A7 65 HoM, KEEMRiCLd EF LKL BCs B &
O BTCs IREDRAZIRIC K D {E T L7k, 20114E7 A
68 HIh T CHIERL w3 (Kofuji and Inoue,
2013), THIFEFIORBEEAKSEREETICCT, &
L[UEEBZTZE L, e BiICs B X M ¥Cs IBE O &
WK Z IR =N F 72 5 RIS TR E AL L 72 72 9
LEZL TV D,

AT T 5 Nz Fig. 8 OPEEHBAL D 7 — & &ff
BT 2 VCs D LT 2011 FE3H1IIH2»50H
HoOBIRENEBBIC L O AT ORXTERIL 72,

y = 1.6Xx10*x7 (12 = 0.31;n = 88) (1)

ZCT, x 20114311 A2 50 H%, v & ¥Cs
EE (mBq kg™) 25°7, £72, 3T°NMAto 7 — 21

Fig. 7. Sampling locations and "’Cs concentration
in May (circle) and June (triangle) 2011. Circles
are identical to those shown in Fig. 3. The data of
June 2011 were obtained from Buesseler et al.
(2012). Colors of the closed and open symbols
indicate the concentrations of *Cs.

BRE LIAMEOEPREZ KD 2 L AT ORAIE S 07z,

v = 3.6x10°x18( r2 = 0.52;n = 54) (2)

JFHr hRHIRERIC L 2BHRE=2 Y v 7 DRER K
b, 201345 H 16 H~6 H 2 HDifiAko ¥Cs JRELI,
12~21mBq L, 201348 H 11 H~26 HoFi#& T 1.6
-99mBq L o#ifl <& - 7z (http://radioactivity.nsr.
go.jp/ja/contents/8000/7947/24/424_2_0807.pdf,
http://radioactivity.nsr.go.jp/ja/contents/9000/8241/24
/440_1010pdf) EREX (DB XX 2) 2o EEIN S
I37Cs 2 1%, 201345 A 24 H ©83mBq kg' & & O}
25mBq kg!, 201348 H 18 H T 75mBqg kg!' 8 & ¥
21mBq kgl TH b, BHERE=2 1V v 7 & 2 FEHHE
OFPFAMNICH - 72, & 5lz, FNPP Hilkrim 137Cs L
L% 20mBg kg EIRET B &, LRk T
¥ (1) & b FNPP Hith 5 8 45 ¢ FNPP S il DURT
BEL~VECTKTT2LHEINE, 58, PRt
bI0ER T —VCORMNGE=% Y ¥ 7 HESUHE
THA9,
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Fig. 8. Temporal variations of "*’Cs in the western North Pacific in the area north of 38°N (open circle), 37°N—
38°N (open square), south of 37°N (open triangle), and in other areas, including the Japan Sea, Seto Inland

Sea, East China Sea, and Bering sea (cross).

43 BEHRAKTFEICH T3 BCs LV PCs IBEDH
B
2011 4¢ 11 H @ B BRI 8 1) 3 B7Cs B D $AHE 5y
TRRBlce—22Ro0MmE, REB X OEE
100 m © BCs 235 & 72 b 3% 300 m CIRREDH %
WIFAHH (< 46 mBq kg!) L2 OMAHMA S e
(Fig. 4 8 X * Table 5), 7, HEEED» S THEEMOD
AKEI0m MR ICB W TIRERE ETEECRAEE D
BiCs g S nre (Table 6), D& 5%, HE
B thuly & 3 2 ¥ T 13 FNPP Hi#s, RETIE%A
CHEEH 2 VIFEEICE— 2 251 BCs I D $hE
BB OPME STV D, KIS (2013) 1% 1983
FEI SN TS NEFEREICE T 2 RGHERE
KO ATIEZE) O 2011 FEETOMBEEI LD T
Wb, RFMEEZLEOR T HIHERENRE L,
Z OHIEIHIIC B 2K, WKL, WEAYO ALK
HUMEORENE=2 Y v 27EETH B, Kb
(2013) 12 & % &, FNPP H#LIni o T EHIc BT 5
BiCs 13kd, THETHURBRELRLVTH- D D,
FNPP U IcER S N7z 2011 FEE D RAE T EE
(<10mBg L") icliR T (87~113 m) THEEE (10

-100mBq L) ¢t 3 trzHELTwDB, X7,
Buesseler et al. (2012) & & Of Povinec et al. (2013b) 1%
2011 4 6 A ot B R 2 dh & U7 3Cs IRE D ShE 7
HzHELTEY, L oifiTcEBICYCsEED
E—2BRD6NBHDD, WL DhDOHINTIREE
50 m (A OHEREIC YCs IRED ¥ — 7 2 RO 8hE D1
G L Cw3, HIiT Oikawa et al. (2013) 13 FNPP 2
AR B 2 GRS RIC X 2R E=42 V) > 7D S
L, WKOBREMEMEREOHKREEZ D TED, 2011
F5APL 12T C, HEE200m FTOTHEICE
W T FNPP Hi2ED BICs IREAS EFA L2 LHE L T
B, BiH I MCs B XUV WCs IRE O FHIZLE &, HFK
DEEDIEE L 725 o-+ ODBAREREA L, 2011 4E5 A2
512 H @ # [, 255-2650 ~t © % % FEH 2 > <
10mBg L' DA Lo EiRE 2 3Cs 8 X U Cs 2 51052
[EOMARP TN RSN EEFZLT0D, BFEIR
BOTIOB ELEFEE L THEET S ¥ Cs B LU
BICs o345 D AL AE, = O RCHTR & KB EIC & bk
ESINDEEZOND, BERMEFLET Z2ARMES
T OVEERACASEIE (B, FOE, TR s E o AL
Ric k b @M KIIEEZ 2L TBD, TD&HITEIK
DAMAIRIEL, B DA HHRIcE WV TE, MEHEANK
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Table. 7. Activities of *'Cs and '¥"Cs in seawater samples collected from the Japan Sea. The analytical error
is based on 1 0 of the counting statistics. When the radioactivity was not detected, the detection limit (30)
was presented. Activities were decay corrected on sampling date.

Station Latitude  Longitude Sagg)tléng Dflﬁ;h C?;:Eesntratlon(ml?gél:g)
JS01 41°00.0N 138°000'E  2011/7/23 5 < 45 < 40
JS02 39°22.0'N 135°05.3'E  2011/7/24 5 <29 < 50
JS03 40°06.5'N 137°069'E  2011/7/26 5 < 32 < 39
JS04 42°580'N 140°00.7E  2011/7/28 5 < 38 < 41
JS05 36°06.5'N 131°064'E  2012/6/13 5 < 11 24 + 044
JS06 35°48.0'N 134°270'E  2012/7/10 5 < 092 2.1 = 040
JS07 36°20.0'N 134°400'E  2012/7/10 5 < 086 23 £ 0.39
JS08 37°41.0N 138°09.8E 2012/11/19 5 < 095 20 + 044

Table. 8. Activities of **Cs and '¥’Cs in seawater samples collected from the Seto Inland Sea. The analytical
error is based on 10 of the counting statistics. When the radioactivity was not detected, the detection limit
(30) was presented. Activities were decay corrected on sampling date.

Station Latitude Longitude Sag‘zﬁl;ng D(eIﬁ;h C?ﬂézntratlon(ml?gé l;g)
HNO1 34°330'N 134°400E  2011/10/9 5 < 14 18 £ 052
2012/1/16 5 <13 17 £ 0.36
HNO02 34°31.0'N 134°300'E  2011/10/10 5 < 29 < 37
2012/1/17 5 <12 1.3 £+ 043
0OB01 34°25.0'N 135°080E  2011/10/8 5 <12 < 16
2012/1/15 5 <13 1.3 £ 0.39
OB02 34°32.0'N 135°075E  2011/10/8 5 < 29 < 38
2012/1/16 5 <13 14 = 0.39

a7 BiCs 8 & X BCs 0 /K-« SHE DT b EHET
H b, S, Oikawa er al. (2013) 7R U 72K DB
7% EDERE BCs B & U ¥Cs 0 Atk o BfR % 4
L, FNPP HHUCER T 2 it > v L o hiEJi1m
ANOIRHRIUNC D W T 2B NIETH B,

44 BEXHB, WFABE ROTBHLION-VUJHE
O FNPP EHO=%E

HAME, WEMWE, Ry HEE X R—Y v 7T
LU 72 ARG & BICs 3R S e, wihoif
HicBWwTbd~24mBq kg! @ B'Cs o ABBH I
(Tables 7-10 £ & O Fig. 8), FNPP & MHETIc BT 5
H AR #8875 & RIS PR o R E K o PCs
BEIEI1Z]1~2mBq kg ' BETH O (#1213 Inoue et al.,

2012b; KJII 5, 2013), AR EABEECTCH D, %
D7z ORIFFFER D 5 1%, T o OiHIc 81T % FNPP
FHICERKT 2 BCs B UOVCs E D EFIZED 5
NhhroltE260%, L2L%EDS, Inoue et al
(2012b) 13 B¥Cs B & " 1¥Cs o # HY T BRAE 239 0.1
mBq kg! EfRD CTEIERE RSN E2 1T\, 201146 A oD
HAR#IC B W T 1.70-261 mBq L' @ ¥Cs & & 18 0.16—
149mBq L' @ BCs 2 L7z £ L Cw 5, A
ZERERCIZ 201246 H, THB L U 11 Al 20-24 mBq
kg @ BCs 2 L CH b, Inoue et al (2012b) 12 &
LEEREMABRECH -2, 2, KIS (2013) Ik 3
&, HANBIZH L ZdfE, FRR, ARz S i
HARDEEICE W TR EL v 7 LRE (B9157Cs
BARHED 7= & 2 EAFHE) O T O LA ZHEE L 72
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Table. 9. Activities of *'Cs and "¥"Cs in seawater samples collected from the East China Sea. The analytical
error is based on 10 of the counting statistics. When the radioactivity was not detected, the detection limit
(30) was presented. Activities were decay corrected on sampling date.

Station Latitude  Longitude Sagg)tl;ng D(erg;h C?;;ézntratlon(mffgélzg)
ECS01  31°450'N 129°300E  2011/10/15 5 < 30 < 36
ECS02  31°450'N 129°450E  2011/10/16 5 < 35 < 47
ECS03  30°30.0N 124°150E  2011/10/18 5 < 11 1.8 = 046
ECS04  30°30.0N 125°300E  2011/10/18 5 < 28 < 37
ECS05  33°00.0N 128°000E  2011/10/19 5 < 32 < 43
ECS06  34°10.0N 128°450E  2011/10/20 5 < 34 < 47
ECS07  33°40.0'N 129°300E  2011/10/20 5 < 34 < 45
ECS08  31°45.0'N 129°000E  2012/6/25 5 < 091 14 + 041
ECS09  31°450'N 127°000E  2012/6/24 5 < 11 14 = 037
ECSI0  30°30.0N 125°000E  2012/7/19 5 < 10 24 £+ 043
ECSI1  30°30.0N 126°00.0E  2012/7/20 5 < 0.88 19 + 042
ECSI2  32°30.0'N 127°300E  2012/7/21 5 < 098 19 + 041
ECSI13  31°450N 128°000E  2012/10/13 5 < 089 2.3 + 043

Table. 10. Activities of *Cs and Cs in seawater samples collected from the Bering Sea. The analytical
error is based on 10 of the counting statistics. When the radioactivity was not detected, the detection limit
(30) was presented. Activities were decay corrected on sampling date.

Station Latitude Longitude Saglali[lemg D(erg;h C?;:g;ntratlon(m]igé lzg)
BS01 56°00.0'N 175°000E  2012/7/25 5 < 10 20 £ 038
BS02 54°00.0'N 175°000E  2012/7/26 5 < 0.38 21 + 038
BS03 53°30.0N 180°00.0' 2012/7/28 5 < 091 20 = 042
BS04 55°30.0N 180°00.0' 2012/7/29 5 < 091 1.8 = 0.37
BS05 57°30.0N 180°00.0' 2012/7/30 5 <10 19 £ 043
BS06 57°00.0'N 175°00.0'W 2012/8/1 5 < 09 23 £ 042
BS07 55°00.0'N 175°00.0'W 2012/8/2 5 < 10 20 £ 041
BS08 53°00.0'N 175°00.0'W 2012/8/3 5 < 10 18 + 042

L3N, 0513 FNPP HBUCHE S KRR TH - 72
LEZLTWD, —HT, HAWEICHL ZEHE, EH
Ko BRE, HBRERE X ORI T3 FNPP HX &
EZo6NDBCs B PP CsBED FAIZMHRE SN
ol BN TW5, 51, FNPP » 5 K&EEHIC &
2 BICs B XU YCs 0 HINEREMHEL ZET VD
R 5D, ZOWERFETALAFEEICERNTH
b, LOWFHFICEB T BNERIIBO CTHMETH 72 &
23HEE & T v % (Kobayashi ef al,, 2013 @ Fig. 5%
M), MEoc & kb HAME, WHADWS, HFiF

BEUOXR—Y U FBIcBWT, KEFEHICEZE#EZ25
N5 FENPP H3ED BiCs £ & 08 BCs D & T i3 T,
PO TH -T2 EEZ NS,

5. #&

2011 4F 4 A2 5 2012 4 11 B o H [ 47 B U e 5T
R e, BAGE, WA NE, R/ T LU
R—=YU ¥ M E T 2K O BICs B X O ¥Cs R E
ZHIE L7z, PEERALATEIC BT 2011 4 5 H LUK,

3
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¥Cs and ""Cs in seawater around Japan after the
Fukushima Daiichi Nuclear Power Plant accident

Hideki Kaeriyama!** Daisuke Ambe!?, Yuya Shigenobu!, Ken Fujimoto!,
Tsuneo Ono!, Kaoru Nakata? Takami Morita? and Tomowo Watanabe'!

Abstract

The horizontal and vertical distributions of 1*Cs and ¥’Cs in the surface seawater around
Japan and in that of the western North Pacific, respectively, were examined. The seawater
samples were collected between April 2011 and November 2012, and the concentrations of
13Cs and ¥"Cs varied from < 09 to 1600 mBq kg! and from <1.6 to 1800 mBq kg™!, respec-
tively. 13Cs was detected from only the samples obtained in the western North Pacific. In the
other areas, particularly the Japan Sea, East China Sea, Seto Inland Sea, and Bering Sea, it
was below the detection limits of 0.9-45 mBq kg™!. In the western North Pacific, the highest
concentration of ¥Cs was observed in May 2011 and showed an exponential decrease with
time. The average value of decay-corrected activity ratios **Cs/¥*"Cs on March 11, 2011, was
0.93 +0.13, which is the signature of **Cs and *’Cs originating from Fukushima Daiichi Nucle-
ar Power Plant accident. The horizontal and vertical distribution patterns of ¥’Cs off the coast
of Fukushima showed heterogenic and complex patterns and may be affected by the interac-
tion of cold and warm water masses such as the Oyashio and Kuroshio currents and me-
soscale eddies.

Key words : Fukushima Daiichi Nuclear Power Plant accident, **Cs and “'Cs, ¥'Cs/"¥"Cs ac-
tivity ratio, Western North Pacific
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