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Transfer of Radiostrontium from Seawater to Marine Organisms
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Abstract

In the safety review of the commercial spent nuclear fuel reprocessing plant in Rokkasho, a certain
amount of radiostrontium is assumed to be discharged into the Pacific Ocean. In order to assess realistic impact
of radiostrontium discharged to the public, it is important to understand the processes of transfer and
accumulation of radiostrontium from seawater to marine organisms. In this research, the transfer rates of
radiostrontium in seawater to olive flounder (Paralichthys olivaceus) are studied by using stable #Sr tracer
instead of radiostrontium. Since transfer through the food chain to the olive flounder is an important route of
radiostrontium, the route is also included in the scope of this study.

In FY 2015, we tried to select an organism used as bait for catching olive flounder to investigate transfer
of radiostrontium through the food chain. Whiteleg shrimp (Litopenaeus vannamei), ragworm (Perinereis
aibuhitensis) and Japanese rice fish (Oryzias latipes) were kept in 8Sr enriched seawater, followed by analysis
of samples collected at pre-determined intervals for 8Sr/%”Sr ratio with a double sector mass spectrometer. The
8Sr/87Sr ratios of whiteleg shrimp and ragworm reached equilibrium with seawater in two weeks and <4 d
after starting the exposure, respectively. The Japanese rice fish were kept in 8Sr enriched fresh water or
brackish water for approximately 3 months after starting the exposure. The 8Sr/%’Sr ratio of Japanese rice fish
did not reach equilibrium at the end of exposure in both fresh water and brackish water. Concentration of Sr is
another important factor for the study of food chain simulation. Strontium concentration in the body of whiteleg
shrimp was higher than that in ragworm and Japanese rice fish. As living bait, the Japanese rice fish was the
best for the olive flounder, while the other two organisms were hard to feed. Further study is necessary to
decide the bait organism for the olive flounder.

1. B PE Sr DG PEAEMEFN~DRBAT - EREICHONTH S

RIFHALER i 3% ORREN AL, N BTARED
IHEH) 3 km DIKIEK 44 m DOUFIEIZRE S - TEEE
226 BEPER h e T A (%08r) OHEH A
ESNTWS, St ALY ACa) L RETHET
B 51720 AW Tl Ca L AIEEDZEE 2R L,
BHHPICBIT - ST 2¢&FE2 05, 22T, K
FETIE, FREORATH O KR A T4
B L. X T\b e Z * (Paralichthys olivaceus
(Temminck et Schlegal)) % x4 & LT, WK O fdH

MICTHZEEHBE Uiz, EBRTIX Sr OZERAL
K2 RN U 73K s & OBAT S ORI ONZ Sr T
Sk LT AEL O G- 21T 2D O EBR A R A AL
2. B T 2SR DIGHE St OBATET VR AERT
L2 EHBREL LTWD, YRk 27 FEEEITIE, Sr &5t
BE LT BRI BATICET 2 BRI E R 4
M OVER TR DWW CTEBRIBGH 21T - 72,



2. A&

b7 AL, BEdE, ZRBEAOVMEUAEZEEE L
TWhH7ew, FRTIEIFBRETCEIANAT A/ Y

(Litopenaeus vannamei Boone) , ZEJ Clx7 4 24
4 (Perinereis aibuhitensis Grube) . /NUAFETlTE 2
4 71 (Oryzias latipes) & fHE Wy Ed & L, SSSro 478
FERAERNIREEIZ DWW THRET L. EEO/ERICET S
M. BhRE O RIEICOW TR Lz, EBi
KA ZSSr A RN L= K CRE L, 1£< E ﬁ? A
BALGE H—EHIM & &K BB EY 2 FRELL
oo TOH%, NF AL U, BERELOHA &
BIZT T D, TAHIDA RO, B A XD

FRHARERE U, WSR2 T, L. SrlA
{ﬂzlitl:&()“?)i%fﬁ@ﬁu%%ﬁoto —EOBEIT, A
FAATEET AT A TIEHIMEREZ, & A X B TIE
SERZREE L, ENENR Ao Lz, Fiz,
INFAA LT AT I A TIE20 LEEOAF /N
T4 MKEERO, E XX D TEIE Y FAKEE
HAWT ZnENIERICOEZLEMDO e T A YER %
BL., JIUEHAEMEHREG L, BELRIRDHET
M ARG L, fELE L COfRMEEZ R LT,

3. RROHME
Fig. LiZ/3F A A = EOKF88riE < FEZBRIC

T D ER T L D AR F ONfiE K D 8Sr/88Sr b oD
KBRFPICB T 282 Rd, B, KARTO
8Sr/88Sr bk 1301194 TH Y . ZofEEAE LAV
Excess 86Sr/88Sr TRk LT 5, EBRBAAAT H 1% Dl
TITEREL L 7= 3B AR OO Excess 8Sr/88Sr oD 75 H 78 K &
3o =03, 14H H LR O CILE KR T L& 22n
L. TOBMEBRKOELIZE B L THBLEZZ &
NE, NF AL ETIEESHEL B%RKI148 B TF
KEFPMITET D ERH N7, £l2, Sr
TR XA 236.69+052 ng gLz E TH D DI L

T, BROMEIE(1.50+0.16) X103 ug g Lz & < . 42
B L L TOffIX427+68 ug g licE CTH - 7=,
Fig. 2I27 A T H A OSrE < BEBRICBIT 228
D Excess *6Sr/88Sr D SR A ] th D2V & v, SEEREH
hte4 B H OFENCExcess 80Sr/88Srid v 7 75 v R
LUL L 0@l 2, Z0%IZE - EETHBE L
ZEemn, WAKET AT A ERBIZI T D SrlFEIAL
R T AREIFAB R L B2 b b, HAH
DOSHEE1320.0+4.1 pg gz E TH - 7=,

Fig. 312 /K(1.2%) T, Fig. 412k TD®SHE <
BERRBRIZBIT D b XX T 45 DExcess 88Sr/88Sro 32
BRI s i 22 ka2 md, AKX BRERBA

. B A Z TR DExXcess 8Sr/88SriT b - < W & N
L., Bk TR (7T7H B) O5E{KFEEIEIZ0.2096 T
&Y VUKDIE (0.3661) L VKA > 7o, MK TDIEL
R T ORI T, EBRBRGE e A X VRN
DExcess 86Sr/%8SriT - < W LML, B TR

(84H H) DOS5fEKFEIEIL2.803TH Y . KOME
(1027) L VKL, B A X D OSIRNLIR N ZET S
IFEPH UL EORFNBLETH D L HEHlI S D,
S IXRAK OKHIRE2.9~3.7 mg I'Y) T138+29
ug gt E, K OKHJEAEL.8~2.0mglt) T203=*
60 g g HHZE TH Y . IRAKDOFTREL ol

F7o. WEMEOKETIE, ST A A = OB
7RBRERE ) AN B T A OFHERE ) A ERID | BT AN
WETERho Tz, TAIHA T, EBRICHEMAL
7 10ME AR D NBME AR L BT WA EIC AR U fE
HRERHD B2 bR, B AXL DT, 12(8ED
b7 AONIEERIZHE L BREFEROME L L CiE
YThDHI EPRBINT,



©
w

2
202
80) O ® o O ® # &
@ 0.1 o
) o)
2
w 06
0 20 40 60

Exposed time (d)

Fig. 1 8Sr/%Sr ratio in whiteleg shrimp and in seawater
exposed to seawater enriched with 8Sr. O, whiteleg
shrimp; x, seawater.Background &Sr/®Sr ratio was

subtracted.
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Fig. 3 ®Sr/Sr ratio in Japanese rice fish exposed to
brackish water enriched with 8Sr. Initial and final
excess %Sr/88Sr ratios of brackish water were 0.3871
and 0.3661, respectively. Background 88Sr/%8Sr ratio
was subtracted.
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Fig. 2 86Sr/88Sr ratio in ragworm exposed to seawater
enriched with 8Sr. Initial excess 26Sr/%Sr ratio in
seawater was 0.087.Background %6Sr/%8Sr ratio was

subtracted.
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Fig. 4 ®Sr/Sr ratio in Japanese rice fish exposed to
fresh water enriched with #Sr. Initial and final excess
86Sr/88Sr ratios of fresh water were 12.11 and 0.27,

respectively. Background #Sr/88Sr ratio was subtracted.





