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£ BehAEMEE L EEEE HHE
2 = T & h?f’f:A X(#R/h)=a X Total(cpm}+b FHiEB X(pR/h)=aX SCA(cpm) +b
Ko, # a b r (1EED a b r ({EBE)
1 68 0.000343 (.056 0.852 0.0157 1.128 0.716
39 0.000376 —0.075 0.954 0.0138 1.104 0.478
3 29 0.000365 —{.013 0.963 0.0183 0.852 0.577
4 44 0.000332 0.158 0.975 0.0126 1.307 0.420
5 102 0.000369 —0.145 0.977 0.0393 0.108 0.821
6 §1 0.000334 0.048 0.956 (.0240 0.906 0.728
7 19 0.000300 0.336 0.952 0.0209 1.045 0.662
B 37 0.000208 0.721 0.568 0.0073 1.430 0.440
9 64 0.000366 —0.034 0.966 0.0212 0.812 0.616
10 9 0.000239 0.754 0.505 0.00%2 1.556 0,453
11 39 {.000351 0,076 0.891 0.0076 1.504 0.324
12 28 {.000385 —0.116 0.925 0.0110 1.289 0.636
13 37 0.000444 —0.426 0,997 0.M54 —0.386 0.868
14 41 0.000361 —0.078 0.957 0.0191 1.027 0.694
15 81 0.000318 0.293 0.959 0.0202 1.226 0.712
16 44 0.000323 0.322 (.985 0,0226 1.381 0.944
17 92 0.000329 0.166 (.5966 0.0211 1.480 0.832
F—3  EREBlEHEE L REE L OHB
B4 e F w4 | FHEA X(pR/n)=aX Total{epm)+b HiEBR X{uR/h)=axX SCA(cpm)-+b
o # a b r (09) 2 b r (3HE5)
1, 2 107 0.000347 0.048 0.8%4 0.0135 1.195 (0.567
3,4, 5 186 0.000351 0.019 0.984 0.0403 —0.145 0.793
6,7, 8 117 0.000325 0.118 0.964 0.0275 0.589 (.754
9, 10,11 112 0.000363 0.001 0.948 0.0168 1.039 0.542
12, 13 68 0.000442 —0.411 0.995 0.0391 —0.059 (0.827
14, 15 133 0.000348 0.041 0.972 0.0246 0.832 0.801
16, 17 144 0.000328 0.210 0.976 0.0222 1.376 (.899
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Marinelli Beaker™

Disk Sample**

{ 60mm® x 12mmh}

-
/

Ge-detector

s
i
5
8
i
!
(o]

l\'q-Nf—?

{a) (b)
Fig.1 Mounting of the measurement sample.
* made of acrylic resin. Effective volume
is about 1.6 litter.

detector is 3 mm: thick.

Its part in contact with
* % Vessel is made of acrylic resin.  Its top
and hottom are 1 mm thick respectively.
Volume is about 34 cmy'.
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2. ¥dosiaE

Fig 2[R L T 5 BET 2 & TOREOR AR

TOeALBLIOMBEREETRT, L o0EIRS
LN LML S Tl RS ESnREN AR
TR, TOMTRET LG, ERLEREEME—2
—ERCTETNET A BLZ1~ 20, g
HCHET DB S ~10B4 ) TFL, LAL, K
164 5B RBCCHLI0AEY, BvLo Tl A
& L5,

pracess

f[collection] [pre-treatment] [@zying]

Icarbonizatioﬂ IashirTr;‘ lmeasure:ent]

(washing,cutting)

9 L (fresh}el-beaker
I Imarine organism
~ laea weed
/,r—f..(_——Nd\rieﬁjox-beaker
5 vegetation
: sea weed
seaveed Yigsg:;lun vegetation
.
marine worn wood)
10 organism (ash}disk
k: veed
R Seayes vagetation
.5‘4 {radish,
a 15 worn wood) vegetation
I (radish,
E worm wood)
3 marine seaweed
2 20 Qrgapisn seaweed
B T
Y
vegetation mziigiisn
| Crice) g 3
25 - parine
organism
vegetation
[ rice )
30 vegetation
1L ( rice)

Fig.2 Preparation process of the biological samples.

3. 2V E—-H-FHAEZHORREE
Fig 3. My—#—HEESRHo#EMFTEL AT,

MR HFR, BRI LE () gulkaA#Es, 88
FRERGTEIBHI LN TELHRAL L, HR

radish rice worn wood rarine organisn sea weed
x:<|mt leaves
cutting rezaving the shell reroving the root
to a few ca or the hone
e cutting
to a few on
drying drying (large i(small 1
several days several days organisn) organism) I-‘_Mf ——
grinding cutting drying
to a few cn several days
formaldehyde grinding forraldehyde =
|

packing to M-beaker
(about 1.6 litter)

{ to Ceasurerent }

Fig.3 Preparation procedures of the measurement samples

for the Marinelli beaker method.
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Y ERYORHE Tt -z, £ THEET 2 B4R
Btz bgamdn~ ) »2fihnl 2, HffaniEd
W, FLELBSEOTEREERT ALY 5 v
R AL 2, AR (R]) kot Eiz2 -3
coEEN N E SIZHA CHBRLLE, T IME—2
L 2, KARGEEEE T L TREEH
1enllF ¢ Wiz 20T, Bb (TH—EL Lol
BhweBhiid, Ll BELLITEICHERIT L

REELE TR,
BEP LTRSS
EEL., FOFEME—-H—ITFEL 247,
WTIEIBRL IoRETHT MBIl
Table A HISERHORNFHOERE, EBHWEIKT
BERLERC AR N IBE L 2EE . RrdlESE
BERTT,

T —nLEBL LEMBNE,
{23 ~4emd ﬁ;hﬂ)ﬂ:% SizHAT
H—:iz2

Table.! Weight and density of the measurement samples.

sanple weight and density

[ M-beaker methodal?

Specimen

ash method®’

~fresh— [ dryw—} |——-_ash—l
[=3] ~ 4} - e)
W p wd (fwf) o Wa (—Wf] [
Qyster (1) 1.70 1.04 - - 45.3{=2.03) 1.34
(2) 1.66 1,02 - - 45.1{=1,82) 1.33
Mussel 1.62 0.996 - - 37.9{=1.62) 1.1z
Halocynthia rézstzl 1.60 0.985 - - 28.7(=1.60} 1.33
( hoya )
Greenling 1.58 0.969 - - 31.4{=1,54) 0.927
Undaria pipnatifida 1,28 0.785 0.624{=6.31) 0.383 45.1{=1.32) 1.33
( wakame )
Eisenia bicyclis (1) 0.772 0.474 0,414{=2.38) 0.25¢ 40.0(=1,02) 1.18
{ arana ) (2} - - 0.805(=4,72) 0.495 45.1(=1.07) 1.33
Worm wood (1) - - 0,495(=3.45) 0.304 45.3(=2,77) 1.34
(2) - - 0,4653(=2,58) ¢.251 43.0(=2.58) 1.27
Japanese radish root - - 0.438{=10.5) 0.270 45,1(=5.45) 1.33
Polished rice - - 1.52(=2.00) 1.23 42.1(=9.05) 1.24
kg  d/cem’ kg g/cn? g tky } g/ent
a) M-beaker’s volume = 1.63 litter
b) ash wolume (60mngXiZ2mnh) = 33,9 nl
) wf ; fresh weight d) Wd 3 dry wedght &) Wa ; ash weight
4. BERHEDBU GeHBODEN—F
ME—A BT A7FBROBEEREI L NLENE . . :
RERERE LA, %11%&0')?54@;1&#4! BEEx=D
51 137 53 0.1 E
Cr. Cs, ", “Co, “Co, TYH roEHEEIEML i .
somm®B Disk
2. FPigddshgEA--72md, onkn, Me—#4— oosf .
DHRULT 4 ATFEROHUTHE D BB
g
@
u
s s o 5 ool Marinetli 4
5. R RAFLE woeoly Fake ]
ﬁ;‘l‘r?ﬁ%‘ i -FM}];/ ZT!AJ‘QDK%—T’ﬁ'? |2 N 0.005; -
1}, 2}
WTHECHREL ChioTEET ", us, Wi
FFEE 4T 80,0008 0 h &,
0001 L Ta— Lot

BOO  f000 2000
T -Energy (kev)

100

Fig.4 Efficiency curves of Ge-detector.
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1. B TRE
Table %3 M b —#n—ik & IKILE: (K& 74 R 7 &
il FER LSS O W) BT A RETRBREZ TR

+9 s nELY . bhoOEENOBANIRIE L 3
VR % B3 . KAME — 2 —ERIZRILEN K
BRETHD I Erbh D, L L, JN5DIRETH
B % T 5 ETid e ML v aEe L_NVTH DL,

Table.2 Comparison of the detection limit concentrations between the
Marinelli beaker method and the ash method. (*x)

M-beaker method ash method
. —_—— ;
Specimen fresh dry ash unit
Qyster (1) 2.4 - 0.6
(2) 2.7 - 0.7
Mussel 2.6 - 0.6
Halocynthia reretzi 2.9 - 0.5
{ hoya )
Greenling 2.7 - 0.9
Undaria pinpnatifida 3.5 0.8 1.1
( wakame ) pCi/kg. fresh®)
Eisenia bicyelis (1) 6.5 1.5 1.4
( arame ) (2) - 2.3 1.5
Worm wood (1) - 1.8 0.4
(2) - 2.1 0.8
Japanese radish root - 0.7 0.2
Polished rice - 1.6 0.2

a) Dry or ash sample’s values are expressed based on fresh weight.

2. BiEBEOLE
Table. 31X M — 7 — ik ¥ RiLEEIC B 3, “KomlE
EDENBETH L, R SR O T AEEN R D

EEART . IOEICLDLE ,ﬁﬁiﬁ@im%ﬁtim{t&t
HECHIEL ¢ Ao TV B¢, HEE R URER ) LR TLI TR
LCIR{bE L ) 20~40%13 KB\,

2o A PR RACEOEIC T 5 % R T, BERIHER ATHE I CsnAaLPBBENT, Lb 2085
Table.3 Comparison of the results obtained by the Marinelli beaker method and
" the ash method.

radicactivity of “'K

Specimen M-beaker method ash method unit
fresh dry ash
A+ g {A/Ay) At o (A/Ag) Bot ©
Qyster (1) 2100%40 (0.94) -—= 2240%20
' (2) 238040 (1.02) --= 2340%20
Mussel 248040 (1.07) - 2310+20
Halocynthia reretzi 2610+40 (1.07) —-—= 2430+20
( hoya )
Greenling - 3370+50 (0.98) —-—— 3430£20
pCi/kg.fresh
vndaria pinnatifida 414060 (1.09) 4780+30 (1.22) 3930£30
{ wakame )
Eisenia bicyclis (1) 9270+110{1.20) 1060070 (1.37) 7720240
( arame ) (2) - 935040 (1.07) 8760+40

703050 (1.21) 5830+20
6610+50 (1.22) 5410220

(1) -
(2) -

Worm wood

Japanese radish root - 3150£20 (1.27) 2490£10

Polished rice - 570+£20 (0.90) 6304
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ATHIKIEETIZ & TORK 0.3~ 6 pCi/kgE &l
THRHE N, ME—~F—ETHRHINZLDIZL%
(, BELREVOTHE TCE L h -7z, B, HBERD
BHOEESTRERICEETCONEREREZRTLTH S,

3. REOBEORE

Table. 312 35\ C. #E# & HEHRH OERBOM b —
A= TIRIKIGE L D EHOEE & » 725, ZHUTEIE
KROBENECDLHEEZ LN/, FighliMe—
H—ED KO % A(pCi/kgte) . FRILENES Ao (pCi
/kedz) F LT, In (A/A0) DiEEZMYE — 7 —RENE
BEAWNLTT ey b L2 THE, 2LNTDONT
B2, BEICE—KROMEHH 0 . FEEEIE
A+20.92ThHs, F2OEOFTHBEIBEREZCL
Tl ~ 3%BELNTZ T, RUTIZTL Ty,

LOK

0=0.05

regression line; Te~e T
[ ¥=031-031X (fy=-092)

Fig.5 Relation between the logarithm of activity
ratio and density.
A ; activity obtained by the M-beaker method.
Ao ; activity obtained by the ash method.
#,, ; density of the measurement sample for the
M-beaker method.
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Table.1 Radiosilver concentrations of oyster from 1981 to 1986.

unit; pCi/kg.fresh

. 1. Rarakuwa 2, Kesennura 3. Shizugawa 4., Ogatsu 5. Izushira
collected | 11om 110n 110n 1lam 110m
g Ag Ag Ag Ag
108n, Logm, o 1083, 1080, o r08m,
0.5
Dec,1881 _3—-- 0.7%0.2
. ["‘ 34! ; r_'nm\ T - PTIe ™
~F 1 ore.3 ® 7022 - 1.930. X
oct,1982 | 1003 s 01810, %1 0.1° ‘”G e 0.9¢0.2 ([222)
Nov,1982 _ﬁ\‘
F.3%0.3 ey
Dec,1982 ‘53‘3(% .720.2 { ;JQ
Feb,1983 /\\ ﬁa@‘;l‘}‘\*\
— ;

oct,1983 e 1.0t
N F2)
Dec, 1983 w
N B o _
‘{@ i‘@\‘&\ o\ Jen 1984 0.4:0.1
e - _
& A5 oct,1984 ous
i’
o2 - - ExY
4 g T Tan. 1985 - la%8 u.rea
AL -
T oct,1985
‘S:‘ 0,6£0.1
Jan,1986 -

unit; pCi/kg,fresh

N
6. Takenoura < 7y igohama 8., Mo-onoura El ilangckuura 1:){I/sc:zakl
collected 110m, T.IlcmA 110m, = 1DnA
9 108a, 9 rosn, € 108n, g EEEL ro8m,
P cvn = ? 9
Y se0.s P By si0.6
e, 1981 i Y 0.8:0.2 o _ b}
T as0.2 YT 1e0,2 0¥/ - - ¢
oot 1982 1 0.5:0.1 | 9,66 0.8:0.3 - <0.4
UE L 0.620.1 a
Nov, 1982 0.7:0.2 <0.4
0.9:0,2 M7 - - - _
bae, 1982 2.5/ 0.5:0.1 0.7:0.1 -
- Y _ - _
Feb, 1983 AC  0.80,2 - - -
- - 2,96 - - -
Oct, 1983 0.9:0.1 | g 0.410.1 <0.4 4y - ]
Dec,1983 - Q’\i’\{‘ NS
<0.4 V"
] _ 5,82 , K \ _
_ \7 dan, 1984 085 0.7:0.1 0.5:0.1 -
’]/(\af - his - 097
Oct 2984 | 543 g.5:0,1 ] a%/  0.5:0.1
_ 4,73 - &% - - -
Jan, 1385 255 0.420.1 | 2,53  0.420.1 <0.4 - - R
. S < PR d?
\(_\ \/ Oct, 1985 0.650.1 CD‘?-;l*n.l @ \0,4 -2 _E. \\‘(}\?_\- )
) — ~
a o - ~ \ i
L Jan, 1986 {QCJ ) L | ~ ) Kl
w7 - R X
. 1 108 s .
a) x+¢; x indicates the observed valus of “Ag or | "Ag, and ¢ indicates standard deviation.
L 110 108
b) — ; hyphen indicates that the photo-peak of “Agor T Ag was not detected
108
¢} <x : in this type of data, x indicates the detection limit when photo- -peak of ™ Ag or  TAg

was detected, though observed value was less than it.

d) space; not analyzed.
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Tahble.2 Radiosilver concentrations of abalone (viscera) and Z,&‘%

Halocynthia reveizi (liver).

_— QMR Vs

lltlr

Ag (H, L,=2520) {11983E 107 % Fiic . Ltk
[EEEIERNA S mde, AL T, M AgId & on
DT, MO SART Ty, —J, B9

1IU:r

AHATH & S 100 IE T 1 En]@fﬁﬂ%}h A,
AR WL BB LT A, éﬁiﬂ%}!_}ﬂ-\'ﬂi
1982F 10— BT R EY — 7o abmE s i,

e S\ G
s \MTJ\V()}%/I.% %\U\% \

1
/ unit; pCi/kg.fresh 1 ! 'Ilq’

\J:? Sannouzima |12, Keyafori C}liégg:]éé;
collected sarple Loz, Lo0en, 10a, - iom,, -
(gg— vov 1591 [sEelone’s viscera # NEES I \ ?lLeos /
siov,1981 Hazacy(n;g;; ;Ezrztzi's liver - 2'\“0'5
Jovnssz e ony o viscera * _ - L <05
a) X+ x indicates the observed value oj WmA Ly or ™mAg and o indicates standard deviation.
b) — ; hyphen indicates that the photo-peak of """Ag or **™Ag was not detected.
¢)  <x ; x indicales the detection limit when the photo-peak of " Ag or ™"Ag was detected
,though the observed value was lesg than each limit.
d) space; not analyzed. AT
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UL Ag OB (2520) 12k B b kT, sk “T\\\\\\\
MEEEAEA 5T 2 e S M SR 0 :F i
L0 LG EARBE 1D, : L
Fig.d iz, LSS Il S 0o TV BT L i G e
LS AU COTARIO0C, KRR, VCs e P
""" EHOIFELE L 2 Lo TH S, Fig.da) & (b) - T
u%n%n“““aga""“Agmm?zz ba st b, FER B
TRHECHASATWA Y, ZasoBickuT, MAg i 3
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o Fig A2 FitiLtion " Ce BT (L £ R A¢ . ity = Fime =
BOMEIET L AYHBIECrO—FETh D, Fig. ddiz Fig.3 Decay curve of m"'Ag of oyster,
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Table.3 Concentrations of nuclides in oyster from 1981 to 198217

Concentration ( pCi/kg.fresh )

Locations Collected

logn 11gm

?EE 40K 54}11‘1 GSZn ‘BSNb lOéRu ag ag 13',"CS 14¢Ce
1. Karakuwa  Oct. 6, 82 44 2140 - 21 - - 3.1 <0.5®) 1.0 1.4 -
2. Kesennuma Ooct. 7, 82 40 2180 - - - - 0.6 0.8 1.5 -
3. Shizugawa .7, 82 43 1940 - - - <37 <04 - 1.4 -
. 2,<§1> 32 2250 1.4 - 1.9 16 0.7 4.7 1.6 11
5. Izushima { . 5, 82 45 1930 - 2.3 - - 0.8 1.9 1.4 <l.¢
.1, 82 38 2060 - - - 6.7 1.3 L2 -
c.18,{81) 38 2140 1.6 4.5 12 0.8 5.5 1.7 15
6. Takencura { . 5.(81) 63 1970 - - - 0.5 1.3 1.0 <1.7
v. 2, B2 33 1860 - - - 0.7 1.7 1.6 <2.2
c9{81) 57 230 1.3 3.7 6.3 20 - 45 2.2 17
7. Tigohana { .5, 82 68 2020 - - - - 0.8 1.1 1.3 -
.1, 82 51 2080 - - ~ 2.3 <0.4 0.6 1.2 -
. 2, 82 44 2100 - - - - 0.6 0.9 1.5 -
8. Momonoura . 5, 82 21 2080 - - - - 0.7 - 1.6 -
8. Mangokuura {Oct. 5, 82 18 2080 - - - - - - 17 -
Dec. 6, 82 29 2090 - - - - - - 15 -
10. Isozaki . 4, 82 16 2050 - - - - <04 - 17 -

a) not detected.

b} photo-peak was detected, though the measured value was less than DL.
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17)18)8R). £, HABO LI, 7 X Pofess
DLOL L L CELHREA, THLOFEEMILFEZ LiLh
TEi, e A EHITERP TR L VB RT B
AT AV, LW ETHD, 2F ). TEEHCE
BFer Lo cBEnYA 5 eid, e BRET AT i & s g
bzl VIRBIEV R 2 £ 2 50, A Xz
WHRFIAA A L2NBERHF B A TEL W EE
Abhiid, &-T, J4L6 2 E0yER - (LFARE,
B L UHEARDORNIER BT SR E AN
THI, FLAFIHTOIMOBIRIOWTLNTER
L&l

1. FEBEEBEOHIEN « {b2NERE

i Fig Hdizaid & 5o, e vk (8150~
200m ., EEHL500m) {2k - TRl E 2720 h0 5 &N
LT, KERENH2m, 3w, e otike
T EC, AR TA X B ERL BRI TIIE
FAEREBREDLRIBENDL D ELABITWES

19}
-

24

53

S, ACETMC BT LR

iR
2y

H. BNORES v
Lo TABIZEH T2 ERMEINLTVD
KIEI7 18 NEM OB EH S,

TR Fig HelRT k912, #LoBI2 k-8
B E BT ST 0 B IR ST A S,
KREBEANDETCELF 2 ~3mThah, HHEIN

EHE BT d ™ BRI B TR ) SR &
ORI T L RFRIS Lo Ol b AT 2 ik
BEAFBANMBRIZEE$2 s vwhita™, Lid-
T, BRI AT T 2 BHG(EF T YA & Oz dp
BRI W e B b, %mwﬁu\£<rwnﬂ
RN OBEEZIRT VRO ERL HILBA
BH3 13— 17% M Bl TEE T ﬁx%m%wﬁf%

2. HERPOREED2VT

HEARBOEIZ DOV TE, FRSTEEFTL Cldvik
WA FOEBEIZHIREIC L DRE (EMH B, TE2L)
BAUZRE SN T B HIETER S { Turekian (1969} 0)?5
Itk BFEEBDNED, 0.8ug/t b~ T2, R
BXADBIREH 2 HE ool 288, LRTEER
HEARTIEEREBEOLAOL ZHT0.08ug/t kv ) [EX
LT d, s i ) o iR a5 TUR A (
IDMS) {2k » TREFERTDRZFHL 28, bad




BamFiEE (30°Nfh, 47TE—17T°E) 128w T
0.00794--0.00324ug/kg G L T 5, XEIZ B
TLELOWREIC L H{EEREL THBHRIL)0.002
~1.5ug/ll  KELWIHED.,

AP OENETZ OV T, Aglle | AgCly %
FOBBRIKEEL LRTA DD L3 ThH B,
LaL, Foi, iz gl s{ nEH BB T
Hanih ) GRAYEERTHE Ly I WY A
25)

BAcheo Sl T FEMEEL, TB2l) 10k k3.9
XIHEL BHT D, £ 37 AlDnTIH6.3%10°F &
aTwvb,

3. AFLCHMY > EOBRRR

71 & R OERROIBINE, RTR tlzdsuatid, Figdd)
[ o 1P/ R ﬁ%@fugﬁﬂ+ﬁ %ngﬁ#ﬂ4
mg/kg BLE ). ﬁEfﬁﬂiG,&ﬁTﬂJ 0.20mg/ke 2k (#
1.0 mg/kg BE) TH-7, HEESPHHER ko2~

PN T EHFIEETEWEHZ LA TR W,
A k{8 2 SRR OH I —RHERTR12) ,26) FicBw T
34 b4 v Ay, kL) TN T E SE#RELASY
¥4 74 & NBS Oyster Tissue SRMo@ o #E L
THETHE, 2z L5 NDBSEHNH X Tlighe
T 0.8940.00ug/g BE T, NIFROHTENHE L I
NBLEFO—L HWDETH S,

HEAChOIBEIZ ST, SRR Y HE
LA THBH, A XICHTHROEBHESLRET
SRAll KchIF LM EFERIL €25, ML
EMEVLFH QA nZe s I T Re R
Wﬁttfiﬁﬁowgﬁltféét BRI
3,000 x4 d, LirL., kot LT, #HEosFs
a;%%&mﬁu&@bné&mr%EW%%ﬁzmm

TEREL TAH L & #3671 iR 7 X 3RS
HUI B L LN A TwWa Lo, MFERE

OROKEBEEEE LA AR EIEA ST A
D@y, B FolEARNs LR DA 3R e

BELEZCLIVERELNG, S0 k2,

NIESATHXA 74 A OHNEIL0.027£0.003
pgle RETHY, TOEGABHED L VIS 757
Ve FlbiEviEe # 2 b Tv 3 (ZERNRE
LEERLZLO) LT, loonTlidxod
AP~ 2 P RIEREERS S VWEHILND,

vV & @ &
S

AEBLURY(FFR), T7v(HbEE)» 5 "Ag,

108m

Ag. FTIna SN B (il D
IHLOREFCERBHEANLH TSI EELL
L3, 2 inBBE LB seid, TCsH K
i BT 2 & R OBE TH X dis Bl S fuk s,
PRI L A L, 234 BBs by o7,

FREFOEGE AR PORELBELDLOL B 50
(FAEOEGA), TOBRE L TRIFRKBOEE R
7 ADHIRFOEEOECHE R St o T, BE - L
FHERFLEAONOEDBE - (R, BLUuAFics
+ Mol BEIEE, AP OWTEII T Lo TEN
Thlz, 28R, OFTEEEI>WTEERe

OIRDERIIT LA & ¢, KIRILRLS . £2ikko
HELRZTTHRNICEREFP T VET T2 208

5. QERROEERIZI W, BiEOWRIzLD
MEROE L VBEMEWLLvwo k, BLb¥ELE
BERDLATE (ABBTLHEEL T L L WI x,

@ XICHT A HADBEREIE, 2oRREEE 4 3R
WY LT SO EH B2 § o CAIEI B B A7,
AFHXAHFAIHERBELF I~ 257 ChnEnL
ITHDL, TEHbhdh oz, BROYaL ) hEESNY
DEEIEHEOL D WEFERTHEEL, OF
A Wi, EHEE X FICRI AT L0,
FRENL S CHEENEON, EEERCHKOAS
BEOBRIIY I, X LGS D EHRESALITA
ESEH s T— 2R BWMT A ETE LW

ATH B, [“Eil@—-@ﬂ)cl: I I AL E(T
1HThbd, Ll SU LRI LIEFELHTH
B, Thhb, b{s'ﬁﬁR”&%L’i?mi? ¢ EFT Tk, &

P LAIERFICEE LCHEELTHZPICRGATI NS
GIEL, 8 CESEE) daxhicRREndbe, &
VI BB OERD LD EFZ HILE, Bz iR
OROTHEMZ L 74 L0 LBV E Luhilay”
SEBRT— bk, BB - Tid by Lk
NLAENTEETHL ELEL LD, HDvdds
WOEH TEW P Agizon iz, BTG LTI
LLDIEKD & HEE SN TVBDp L LIy, Folsom
LD OTEX ~BEIOGEED, S Ak L
THDIY T AT L AR E TS -
YRS ELILNE, LLAI ChILTHENL B R
PIEELE (L B S nRT TS, BEax
Ear SEERRICET 5T 2 biEAhORO T
DB EME R —ONT AP VG R EH#E LG,

25




E i 2
EHRAKERBESEOEISERICE, BEBLVATR
12 B BlREIREIZOWT, F LRAURF AR AT
M EFR R TR EHOREEFII 2T, £
NENBERG 783 LA, 20i28BHILTwE
e o o TEHeEL LiFET.

X 73

1) BFEbs . BEGEREES Y X, R
p. 141 (1976), #3%

2) T EfEHEE: CHHEEE BRHY, p. 285 (1973),
s A

3) T.R. Folsom: "Isotope Marine Chemistry”, p.51
(1980), Uchida Rokakuho, Tokyo, Japan.

4) T. R. Folsom, R. Grismore, D. R. Young: Nature
227, 941 {1970)

5) I. M. Beasley, E. E. Held : Nature, 230, 450
{1971)

6) A. Preston, J. W. R. Dutton, B. R. Harvey: Nature,
218, 689 (1963)

7) K-L. Sjoblom, J. Ojala: "Impacts of Radionuclide
Releases into The Marine Environment”, p. 515
(1981), TAEA-SM-248/110

8} Institute of Radiation Protection (Helsinki) :
Studies on Environmental Radioactivity in Finland,
1982 Annual Report.

9} Maryland Department of Natural Resources :
Power Plant Cumulative Environmental Impact
Report, -1 (1978}

26

10) iRidel -, MOEHE . Mgtm e, 28, 201(1985)

11) WAHHE, TRE—E  BTHRIERRE, NS0, 108
(1984}

12) BT - Eies R e,
{1978)

13) s BRMBIET - 784, 1, 12
(1982)

14) Aftse— « [lEE, 24 (1982)

15) BERIR . EBHISGERVE B T-/) R Bhumsig
BEFEARE, po33 (1982); EAFROETAR
ORI RS A e A R

16) SHEidAy 5524 BIRE A AN R iR T
G, 71 (1982), FEEERHT

17) EWERIFETI > ¥ —H, 1, 52 (1982)

18} FEIZE, 2,8, 37 (1984) ,

19) HHHEE  JBHEHE L Lol s, p 170
(1979), HiEAFHES

20) EHIERII - BB AEREERY, FeE, B1
3 (1972)

21) HEREEERAEERENLI0, YWk b, (1970), Fi
KR4

22) BAEC: WEEAE, 14, 292 (1982)

23) B ST ES, 30, S19 (1981), sEiEt

BT s HERERISE 14, 302(1982)
24) J-C. Amiard: Rapport CEA-S5-4928, 108 (1978)
é) BHTE . JA®E, Na3, 148 (1981)
26) (EMEGEAE : BURTIIEE 8 - BB - AK
IR ERM—, (1984), V7 F A AH
27) BEW: LR T HEERIKHEERE (FEFs7,
58, S9EES)




EHERBRET v ¥ —F58R, 4, 2729 (1985)

&b

FRFFER X

2N+ 1 S8BT

I 3 U & (I

FUFraE, FEREIC L) ARRTERENTE Y,
FOREEE, LITEFNTH R, ECIHERER
HDWIETHRETAED M) FranER3i, &
BWlIoHHENTE TS

TEWE T, miEt= 2 Fo—RE LT, BB
L P F T AREERB I o TELY, AT,
LEEEE I O BRI RE L €, R UEK
BRaEFATIEKRL, PN T LABESHER LR
TAHEELITHEBK E REEEL 2,

I %x &
t. SREUEA
E—2 o HRME AR Lk iz, B, RERE

W eNEr, SHEETORFE CMBARHEE L TERL T
VB E 8 e TIRELL 12,

o~ .
(:}:u N
7
;
e
!
\
3
f
d
A il
4
‘i 9]
7
4
A
=
-\-J\_‘\.‘—‘N
=
E {

QO 4 O N & W Y e

FM—2 EBAROFERMSFE

WD ) F 7 AHE

RE:
Fik

oM o9 W

& #
:v;.:m
n

oy

l 2&

27




AL WEIROBORO RS &9 U CTEE T
TRARAR L2, BRI, BN E o NI EER L
B b A gy X CREAEREL 22, IREURY
FRE—3=mL 7,

g )i
¥k oA
A i
G
HEEH
B AR
imE &

AR R

E—3

RHIRRIC & LTI, AR & K, UG o 1B U
FHRL TV 3 RIBHME 2585 L2 (B— 1 B1),

FUEHRTUL, #ik, Bok: L8 H, 2o 2mfizwv,
MREEE . 9 BE L @0aFsi,

2. MEHBRUEERHE

WsEEBE, R, kis, PH, #8#4 4, P+
ATHY BRI, E— IS L D ERKIZDN
THABEL I,
FUFTaoBlERE, SRR IEL GRL T
LA, BFICiERRT,
HHREEAI00n L~ P L E—F — T, 100nt
AT 703 T AT EHFTL, ZIUssl
fhi v F1—#— (Aquasol-2) 60mé & M2, &L I8
5, B0~60C MBI, BT T, B¢
AT S,

SRERTIC B B BOE . (o5 2 75 Ptk
Fr—-grhrr - (ToHl.SC-LBI1) T,
10004 (5040 X200} HhET 5,

28

Il #HBERUER

1./ X

FEEETOSIHET A NBI & 2 DR T B FHEEN Tk |
MET AHEBFCPRENINKE S AR L L T2
HEL, SNOERIE N LDIRREH LI HE) 2
o ¥ TR L .,

TEARL 22 8 7L, Z0iIk A BB DA
AHEL LoTH LY, KRR, EEIE—EThD,

HERIGOAE D ELMBIT . #3 AR gL (. Pk
BiZotzic bbb, RPERENLEELLr 22
Ll BTRKESFFISRAESEI N T 2 Wk »H 2
ZEEREBLTYS,

BEOBHEBOBET I VFILEERIIEATHT
oA, mARTHINCLUMEN T 22, WK
VA ABEE, —RETALVEEE ATV,

T— 1 ITRL 25 Oo@EER cb, iIRARkds, 50~90
pCi/eTh ), REENNBAEE TRELTERELL
., HEBRLARETh 2,

N, BTy F—B T4 9 Hiz 2 Mg
L2z i, 20~30pCi/t & HB D - 72,

BgERe b ) F 7 AnBEe e A I HEMEC R

B

#£—1  [Ekdo ) F7 ARSESE
CEE TN LTS it R W EER
N 60.8.28 | K |[200|15|7.25] 728
= B U507 v [ as! 4s|7.4s|eses

. |60.8.28] & Jesni19.0|7.25 58
& ‘E 1217] o+ | 35| 6.0[750]s4xs

. 160.8.28| » |28.5|21.8|7.15|59+8
ForOW 1217 » | 2o as|ras|tss
v e s |80.B27] v Tar02z0]7.61] 63k
£ R 12.17] » | 32| 3.0[7.45|88+8

60.8.27| » |[30.0l23.0](7.72[94L8
# ﬁ 12.17| 1.2] 4.3[7.35 o548
L L |60.8.270 v Jaoz[at0[sesiaste
B i
1207] v | 17| 4.5[7.43 08
. 80.8.27 n  [29.0[21.0]6.90 |46+ 8
A M T 7 Taol s0l7.18[6153
1 M CXEG B ET X AT ]
1217] * | 3.0 5.2|7.66]65+8
ABERAE [60.8.28 | ik 2802|600 s
WIEE % i [ 27.5121,216.25 |61+ 8
BEiikry— [60.9.08 @ & 5.48 |31+ 8 T
"o 60, & .24 i 5.82 |18+ 8
& Wy R [60.9.12 | FNAk 2351183 ] 7.65 |85+ 8 | RAR
* I " v sl f7se|sits 0.
S " v 122.0]16.017.70 | 6418 "
B K [ Bk 22.5]18.2]7.02{472:8 "
Bl #H " v |220718.2]86.95]57+8 n




Kb ) F o ABEE MET 5 GEELY
SEO k5 B B R R TR T 5
DRFTES TH B A, Mok KkRnT—r
FHRETL L, TRV~ TH T2,
WA, ZOKERRORGE L), b
7 ABEDREICEOREC, BEEAY
NFTakETECLONERET b0 SRR
BN E MR QT KL & 2 B odla Lz
26, HEA XIS B o AN, BRET SILE
Pl

2. X
BWARDREREIL, B—200m Lk II28 A,
1ZAo 2 iz b7z Y, kAR 7 AT
BWURHERE (30=24pCi L) RioE &
Wkl FoaBETCHS 2,
ZHUE, FETHERBANOFEN Y A oh¢, BELE, 0

BEASNZGTHEEAB T ) Fvaiddbinl b,

X, BAAHEHERS P ) F AT, BEHOmolT K
LHwHATHRIN, 2 522 0HHKH REHIOm
BRI - THE & {15818 C, HEaik THRR
BENDZEHFLLBEELNLS,

VA A, RAOHARREERET B 20"
BEELf2hY, -2 BRI A FBESSLHLAT L
HoL FokO fHE T, BEARNSERROKADIELS S
Mz EL, P TLBEIBRURAELTHS{E
EERLA—HEBbILE,

ZAUZHL , HBBEOKIWBE TR, 403 b
Hgs s R oA SRS | SRR E2ET L2
FUFo oIS TE Y JIBR MK TH
0, &g EAICLY, Y FT7LREDIL
SRR DREADRLNDE ZEERL T3,

4. Fc¥

EEMFEAEE CHEAEEE L THHL TWaIR
Koyt ) F 7 LGBER, MAEHTRELELR LT
50~80pCi/t Th-72, §HI3, AMaaiEkgal Y
FLBEREEMET LI EIIL Y, HFROFIA~
HHEEATHYT IT AN BLA L0 LALI
5,

SEMOMKOME 73E T, 20X b T<Tot
HTHBEBEIEE (30=24pCi/L) DT OENETH»
7o, REFOERDW, HF UL, ZoREGHINIR
T B L HEBbI LA, MY F7 A0 L
T oAbz, BREERCLY, RERENEHCE

g2 kTR FTLBEHE”
. o A | ki ci- ‘H )
4 s £
PR OB My BT | RREAE [ K9 1o PR (r70) | tpCit) g =
] BEER I EH ERIEED RN T
PR AU = ~
12,0 » [ 25]13.0(8.26] 18800 [i114 81
0. 8 .28 2.0 [22.5]s. 3
W & n £0 " 22.5|8.15 1&200 1948}
1.9 » | 3.0[13.2]8.28] 1si0 |t 78]
N a.8.28] » [2.0[2.0]s.20[ 18300 |i14t 8y
BAbH 12,0 #» | ushizzfs.es| 18500 Jt12+8)
e s an.8.28| v |2a5i2a5]8.a7] 1800 141 8y
F R 12,0 [ » | 20i0]s.2s] 1800 Jr1zt8)
e0.8.28 » faas|23.0(8.07] 18000 1154 8)
BB 12,8 [« | 20]12.2]8.20] 18800 Jtro48)
¢0.8.28| v {20.3|23.5(8.05] 1800 [11528)
ok H 12.9 [ » | 15]12.0]8.25] 12400 116+ 8)
moE B 60.8.28] » i29.0[28.0]8.06] 18900 [112+8) |
! 12,9 » | 20two]e2a] 10 jin+s)
# o ok |en.s.a2] o |200220(s08| 18500 [z [HERE
L " v |21.5121.58.25| 18500 | 24438 "
K HU " v [2t.0f22.08.22] 17400 | 2948 [
* B & n v |21.5[22.08.24] 18100 [(19+8) [l

*{ )RR BRNRREEEOEL ST,

JBkiBEY~a | ) F7 AaSHRER &Y ERC
FEL TE B ETH IR, SOy 7777
REEELCHBERbRS,

ity FBERTEM OB BREL LB UEEIZ
WTHERSHEB LA, SR, MECSAREEELE
BLC, 8RO RELLEEL LD,

X 279

1) BRI, 2,3, 29 (1984)

2) BEISH . JCACI, 42 (1985)

3) FEE— . B OHETER, 26, 150 (1984)

4) HOHE: HEAREEESE I NEBEREER
5, (1984)

5) ZEHHE . Ba@ard, 130, 5 (1980)

6) T BASREE TS EARELEER
4, (1984}

29




EWBRIEF L 7—E3R, 4, 30~33 (1985)

Hr#RERX

B IR IR T OB BT RE
A AR (G 1#)

I & A & &

WNBEFHRBEFOERISHNE LT, B 11981
FIORP LEEE -7 ) TEEHL Twd, 1985%%K
BB T, HBEMEEATEFI L5025 AT
FAEREERETICRBEEA TS, L L, §
FoiEERERT2 L ELN 2 ATHEIIZLZ T2
BEBHENTYWE, FREER., ETHRESGTOESE
UL b EEERBICB 25, 7 750 - VRS
A5 BEEBETALDIZITE 2T b LR THS,
SRR Con b TR L RO M T, Zh
TOHE-E S THRET 3,

I # i*
1. SEERA
BERERETUREFO S LB EEL L.
2 DIZHIHE & L CRANER » R BEI-0wT L EEN
WALz, SILbOEFRY & Plg 1{a)~diz 7t

2. BERAEE

TNETHRAI APy X P4 vRUERSER2FERLT
FEHLA, SIS Ty 72w "—0R 713 #
A RIFEREERALA, BREB TRy 7ors—y
BERRERIBL L,

3. dpiiE
PRSI ATHIES ETh 2. JHE IR o
Boes, TCoBlrHE L2, TS AL T,

4. HMEHE

BSESRE e LR S L TR L, Cs,
el W & FIEE R AN TELEL 22, “Colt, F
U—n—FZ7FNT 5 v &M b EERE S C{bsEsizii
(T A RIcEEL 2 (Fig 288, coairmEic
DWTEICEL) -3 R BFITLz,

30

o Bo—

m & £

Table {3 &NFEI- BT 28F 27, 198254 Ha2
—2BRAT - F 3 Lo T RS S Lo Th
B, Sk B ZEGEERAE (19804£108) O
Ty b5 M ComE BTV 5, 19524L10H 1302
FRLZLVOTEIEE LG L Tndevds, HE7T
E8 BTN ComENT VD,

BT REELI83FIOH IR EE: . 19844 6 HIx
EESEEABINL T, ko TIS2RLENIRE S A
TS MIEERII L2 L0 EI LN,

Table V{287, 19855 0 A27—28AIZRILL o &4
BV Cs DX A ALENIIER L2 L0 & L~ o i
FEELTHE, 2770, BAE2E3DL FIz19828E R
3~ A{FEOEALAN, FOEICHAS AL IITKET
OELH D, ZIUTREHERETFO BB RES |
Bk ATOREIC L 2E0shioB i ¥ %2
D £ B v, SRR A CHRENEREN S 2
F3ELND, $RAEECLS . PColllo8sENR
BTh, ki1 -3 pCi/keln LRI S 172, “Cold
P s omLEID RIS TG S htd B, %
72, TOLDATHEN G X FPT IS IR
LEROELAIECL S THET, Figdln iy =@a-
7't v BEERE AT,

Table.2 (2 & MHHE L BEBHO T CsnlEin A E T,
Fig L& £ eloFd & e, AMBEOA1 L5
BEOBALRWTALBEROHRT, " CsnlErg
L

BLE, RIENATE (. QIAHECHREEIT BT
LA TE L iz Cs PR AR &
e e, BIPENBIoE THERSEFRL -
CHVCs e PO BRI B EOBE I B E TS B
B rHhiraiz, Lo T, ZRLOATHBEILHE
KOBHEEIZ L2 bR R ERS e Lo 2 i
ESNAN, SRBACHELEILTECTHS,




X #h .
3) Nagao Tkeda iZ4*: Radioisotopes, 24, 857(1375)
1) Ailfss, WEEE, A WHRGEIRET 1) MR EHRET IR g —4H 1, 32 (1982)
HEOrgtd (#208), p. 47 (1983) 5) EEE . WIWETFARTEREIEATEARSE (FEH5T,

2) EEEP BREAFRG Y 5 —FR{E38), 58, SOEREST)
p. 55 (1981)
%
@,
%
N . %
j: 1WATE i
T ; E EC:ZD
A Ny -
v
-
f‘\. b
\? :::
{ Z
i wiyagr 0 LEL g
o~ H i 2]
N i E:
4 :
L 1
\/_ ]
j S "
¢
2 ] 0 1 7 3%m
{ Sendai Pacific Ocean

(b} Kesennuma Bay

Onagawa Bay

T

5
\—Z/ gT\d

o
—oLn
G |"[_

it

&

(c) Matsushima Bay

(d) Onagawa Bay

® Onagawa Atomic Power Station

Fig.l Sampling locations of marine sediments.(® )

31




dried sample
several hundred grams
~~ 1 kilogram
heat at 450~600°C(several hours}

cool to room temp.
|<5C02+Hcarrier 10~50mg
extract with 6N~HCL

shake with isopropyl ether{remove Fe;+)

org, ag.

to ARS

adjust 8N-HCL
shake with 5% tri-n-octylamine(in xylene)
aq. arg.
shake with 1N-HCL(kack extraction)
org. aq.

evaperation
to AAS

seal in acrylic vessel
(15 oxlc 34 cm?)

measure with Ge-detector

Fig,2 Analytical procedure of #¥Co of marine sediment.
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Fig.3 Example of Gamma spectram of marine sediment after chemical separation.
location; No. 13 in Onagawa Bay

measurement time ; 200,000 sec.



Tahle.1 Artificial radionuclide concentrations in marine sediments in Onagawa Bay.*

unit; pCi/kg.dry

collected in

collected in

collected in

Locations ?2%'22_2i£i982 1 Oct.13:19820 13¥ay 27-23,19320
Cs Ce Cs Ce Cs Co

1332kev  1173kev 1332kev  1173kev

1 278+8  150%30 20948 0.920.2 1.2%0.2
2 5444 - 8! 1918
3 7215 9624 207+9
4 96+6  120+20 626

5 171:7 14030 6845 0.920.2  0.7%0.2

3 261+9 <84 278+10  2.0:0.2 1.640.2

7 162£7  150%30 16049 2.1+0.4 2.9:0.4 135+7 1.2:0.2 1.5:0.
8 96:6 186220 10127 <177 <1.7 7315 <1,2 -

9 5015 <69 7346 0.6£0.2  1.020.2
10 1142 63216 1523 - - 2744
11 1823 56416 2514

12 16+3 - 2844 - -

13 284410 100+30 290210  2.7#0.2 2.420.2
14 2314 100220 2044
15 1413 - 2544
16 1443 <35 6145
17 223 78+18 3524
18 1243 - 10%3

% Ge-detector was used for measurement : ©°Ce, extracted chemically ; '%Cs and WCe, not extracted.

a) Photo-peak was not detected.

b) Photo-peak was detected, though the observed value was less than detection limit concentration.

L . . . .=
BCs concentrations in marine sediments in other locations.

Table. 2
locations collected 137Cs unit

Oct.22,1985 340£10

Kesennuma Bay 2 Cet.22,1985 8.7+2.4
3 Oct.22,1985 15+3

pCi/kg.dry

1 Nov.26,1985 200+9
Matsushima Bay 2 Nov.26,1985 1558
3 Nov.26,1985 46+4

% Ge-detector was used for measurement.
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Fig.2 Monitoring data at Onagawa monitoring station.

IC EXP. RATE, Nal(T1}-DBM EXP. RATE ; (1.R/h)/div.

U Ser. EXP. RATE, RESIDVAL EXP. RATE; (0.5uR/h)/div.

TOTAL FLUX DENSITY ; (17's/cm®sec)/div.

MEAN ENERGY ; (0.1MeV)/div.

DOSE BUILD UP FACTOR ; 5/div.

TEMP. DIFFERENCE means the temperature difference between atmosphere

and sea water.
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