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Table 1. Concentration factors of ® Sr by various organs of fishes at the fiftieth days.
Fishes Hirame Ishigarei Gomasoi Ainame Suzuki
(Flounder) (Righteye flounder) {Rockfish) (Greenling) (Sea bass)
Paralichthys Kareius Sebastes Hexagrammos Lateolabrax
Organs olivaceus bicoloratus nivosus otakii Japonicus

Liver 0.05 0.05 0.01 0.03 0.02
Stomach 0.10 0.09 0.03 0.16 0.07
Intestine 0.46 0.16 0.49 0.26 0.14
Gall-bladder 0.26 0.23 0.09 0.07 0.14
Kidney 0.02 0.10 — 0.07 0.13
Spleen 0.05 0.05 0.02 0.03 0.08
Gonad 0.08 ~ 0.03 0.09 0.01
Muscle 0.01 0.01 0.01 0.02 0.02
Scale 2.30 - 0.79 4.80 2.30
Skin 0.27 0.07 0.04 0.11 0.12
Gill 0.63 0.24 0.35 0.59 0.77
Vertebra 1.40 0.55 0.30 0.68 0.74
Dorsal fin 0.67 0.35 0.42 0.42 1.30
Blood 0.05 0.03 0.03 0.05 0.03
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Table 2. Concentration factors for °°Co by
several organs of marine fishes

Fishes Hirame Inada
(Flounder) (Yellowtail)
Paralichthys Seriola
Organs olivaceus quinqueradiata
Liver 62.7 11.0
Stomach 22.9 4.5
Intestine 18.8 2.3
Pylolic-caecum 18.5 2.8
Gall-bladder 8.8 9.4
Kidney 74.8 8.0
Spleen 36.3 4.4
Gonad 11.0 2.0
Muscle 1.7 0.4
Vertebra 11.1 1.4
Gill 19.1 3.0
Scale 18.4 2.1
Skin 15.4 - 3.3
Dorsal-fin 25.8 5.3

bred for 120 days bred for 50 days
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Fig. 7. Concentration of 5Zn by marine fishes.
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Table 3. Concentration factors of ®° Zn by marine fishes at the fiftieth day

Fishes Hirame Ishidai Ainame
(Flounder) (Parrot fish) (Greenling)
Organs Paralichthys olivaceus Oplegnathus fasciatus Hexagrammos otakii
Liver 78.1 40.0 45.5
Intestine 88.4 33.0 14.5
Kidney 27.6 33.7 17.1
Muscle 1.6 1.3 0.6
Gill 17.6 23.5 14.5
Vertebra 5.6 3.1 2.6
Blood ) 2.8 13.8 5.1
Gut contents — 115.3 51.2
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Table 4. Biological Half lives for ** Ce in Ishidai
(Parrot fish) Oplegnathus fasciatus

Organs Tb (days)
Liver 85
Stomach 52
Scale 375
Bone oo
Gill 46

T OERTHEROREERE WL T 520, MCe
OFBR%Z ENOBRELFH CERTHE, 7R, E
DT A—2Na OFEMETE oo CORKELTEE

Table 5. Concentration factors for '* Ce by several organs of marine fishes

Fishes Suzuki Ishidai Hirame
(Sea bass) (Parrot fish) (Flounder)
Organs Lateolabrax japonicus Oplegnathus fasciatus Paralichthys olivaceus
Liver 8.3 77.4 14.3
Stomach 1.1 4.3 0.9
Kidney 4.0 * 11.9
Muscle * 0.2 0.3
Scale 23.5 21.9 10.2
Bone 1.8 3.6 2.0
Gill 10.3 26.5 19.7
Spleen 2.1 0.3 2.9

* unmeasured
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Fig. 17. Whole-body radioauto%graph of sea bass,
contaminated with !°°Ru by intramuscler
injection. Five hours (top) and 29 hours
(bottom) after injection,
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Table 6. Concentration factors of >* I by various organs of marine fishes at the fifth day

Fishes Suzuki Inada Gomasoi
(Sea bass) (Yellowtail) (Rockfish)
Organs Lateolabrax japonicus Seriola quinqueradiata Sebastes nivosus
Liver 7.3 10.1 3.9
Intestine. 11.7 35.2 34.9
Gall bladder 73.4 433.9 224.8
Kidney 7.4 42.9 8.6
Muscle 2.0 1.9 1.5
Scale 15.7 9.5 38.6
Skin 16.8 12.2 13.1
Gill 17.0 18.8 15.2
Bone 7.5 7.8 4.3
Dorsal fin 14.1 10.7 38.7
Blood 12.9 18.4 13.5
Intestinal contents 254.4 108.0 140.1
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Fig. 46.

chloro complex species in sea water at pH 8,

at 25° C, as a function of the agmg of the'

system up to 1,080 hrs. The anionic species
are designed as A-1 to A-10 according to
their electrophoretic mobilities, whereas the
cationic species are marked as C-1 and C-2.
The soluble hydrolyzed polynuclear species,
hcilghly adsorbable on filter paper, are denot-
ed as N.
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nitrosyl-nitrato complex species in sea water
at pH 8 and 25°C as a function of the aging
of the system up to 1080 hrs. The anionic
species are designated as A-1 to A-3 accord-
ing to their electrophoretic mobilities,
whereas the cationic species are designated
as C-1 to C-3. The soluble hydrolyzed
polynuclear species highly absorbable on
filter paper are denoted as N.
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sea water at pH 8 as a function of the aging
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mark denotes the radioactivity distribution
as a percentage after the 1080-hr old system
has been stirred. The small diagram gives the
precipitation ratio as a percentage up to 400
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Table 7. Biological half-life of ®* Zn by “Masaba”

22°C 12°C  12°c/22°C
Whole body 35.4 days 56.9 1,61
Scale 28.1 47.1 1.68
Gill 23.5 38.3 1.63
Muscle 42.9 56.8 1.32
Viscera 204 22.2 1.09
Blood 38.1 55.3 1.45

Table 8. Qo of various organs on concentration
of 37Cs by Mejina (Blackfish)
Girella punctata

el

C

Organs 15-20 20-25 25-30 30-35

Whole body 1.351 1.878 1.896 2.375

Fin 1.570 1.710 1.378 1.265
Gill 1.064 1877 1.532 1.541
Scale 1.157 1.549 1.366 1.387
Muscle 1.518 2.448 2,613 4.323
Bone 1.076 1.758 1,958 1.291
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Fig. 63. Effect of temperature on concentration of
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Table 9. Concentration of stable

elements in sea water

Mn Co Zn
No. 1 2 ugf 0.3 14.3 — 20.3
2 20 1.3 44.1 - 47.4
3 200 10.3 317.4 —341.7
4 - 100.3 3318.1
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Fig. 67. Loss of >*Mn and ®°Co from Artemia salina
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Table 10. Accumulation of stable cobalt by Awabi (Abalone) at the thirtieth day

No. 1 2 3 4
Sea water 0.02 ug Co/l 0.3 (13) 4.6 (200) 87.6 (3800)
Whole body 11.3 ugCo/Kg 135.9 (12) 1189.0 (105) 5274.5 ( 467)
Shell 24.6 260.2 (11) 3446.6 (140) 4855.6 (. 197)
Muscle 4.2 40.4 (10) 240.3 ( 57) 4279.1 (1019)
Viscera 27.6 270.0 (10) 2943.2 (107) 14137.7 ( 512)
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Fig. 69. Effect of stable isofope in sea water on

concentration of ®° Zn by whole body
of Awabi(Abalone) Haliotis discus discus
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Fig. 70. Effect of stable isotope in sea water on
concentration of °Zn by whole body
of Mejina (Blackfish) Girella punctata
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Table 11. Uptake and excretion rate of % Zn in Mejina (Blackfish) Girella punctata

(Water temp. 27£1°C)

Uptake rate Excretion rate Concentration Biological half life
(day'y (day't) - factor (day)
No. 1 0.9075 0.0055 165.0 125.2
2 : 0.7653 0.0083 92.2 83.6
3 0.5375 0.0123 43,7 56.3
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cteta 30~50¢, =afiv4 (Flat fish)
Limanda yokohamae 100~120¢7% ED/8
BTH, BERERE 2 48, B<L 4 8EFRIBAT
BBt I h b o L2 E I A (Fig.8l, 82).
£t 54 (Flounder )Paralichthys oli=
200~1300%, 4174 (Yellowtail )
Seriola quinqueradiata 450~550¢7%
EDOF « REIDBDOBETH, KIEN20°CHIE T 48
REMLARCE RS 2 SN BBRTH 50

vaceus

T OB T8 O LVE B ER ORI R,
Tablel2 OXKEHNIN L, EEA OHEHECHD
BHOMELC X > TETOEMRRLNLEN, ToAK
D CEEEFIND 2 WART KB ICER 2 B Wik
e L L, HU 8% M3 ORI HOMEL D 7 YRR
LLTWD, DD 20~80% EBNERENIO &
LT¥¥7Cs, 5Zn &2 Fbh, FEEOCIOKIS I,
80Co, 5*Mn 7%, T LTRBEOEWLOKSS Sy,
L CeMBiF b b,

Table 12. Uptake of radionuclides through the digestive tract of marine fishes

Radionuclides Fishes Condition of Absorption rate
(Chemical forms) Species Size ingested R.L (%)
13705 (CsCh) Hirame (Flounder) 400 g starch 58
Paralichthys olivaceus
Majina (Blackfish) 5—-10g crumble 50
Girella punctata
657n (ZnCly) Chidai (Sea bream) 70 — 100 g starch 7 — 60
Evynnis japonica .
combination feed 24 — 80
1B (Nal) Mejina 40 g starch 20
Aosa (green alga) 4
5 Mn (MnCly) Mejina 2-10g Artemia 520
80Co (CoCly) Makogarei (Flatfish) 120 g starch 410
Limanda yokohamae
Numagarei (Flatfish) 180¢g starch 9
Platichthys stellatus
Ishigarei (Flatfish) 170 g starch 16
Kareius bicoloratus )
. Mejina 2—10¢g Artemia 3-16
/
[ 85gr (SrCl,) Hirame 320¢g starch 5
Mejina 10g soft part of clam 6
Wakana (Yellowtail) 70 —-80¢g soft part of clam
Seriola quinqueradiata o
144 ¢ (CeCly) Houbou (Red gurnard) 10g young fish of Mejina 2
Chelidonichthys kumu
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Table 13. Condition of continuous feeding experiment with crumbles with and w1thout

1375 contamination

F T el puncista Sea water Golid focd)
No. of expt. - e
number total weight volume (1) co(x)ifc ??Sré‘;“’“ con;;rlxggaé;on
No. 1 4 24.1¢g 15 2.67 uCif1 210 uCi/Kg
No. 2 4 22.7 15 2.67 0o
No. 3 4 - 25.9 15 0 210
No. 4 4 23.9 15 0 420
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" Fig. 83. Uptake of 137Cs by Mejina (Blackfish)
Girella punctata
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A XD 1EREFABICLH8 Sr OME%R,RE 20
H B OO BERE THE Lo Tablel4. O
b, 1ERARVWTLOBRILDONTY, BAK {5~
fErn L1 OBREXSWELRLTWE. Thid Bl
| R E ERBEBOBARREERECD B 1 EAN, GRF

Table 14. Concentration factors for  Sr by Suzuki
(Sea bass) Lateolabrax japonicus
(at 20th day after administration)

Organy ——oshes Yearing Adult
Liver 0.35 ©0.015
Digestive organ 0.75 —
Muscle 0.17 0.012
Bone 2.64 0.41
Gill 3.00 0.45
Skin & Scale 2.86 0.32
________ o
with feeding ’0‘2; ':-

15 kb mmmmemee without feeding

Water temp, 15 51 °C -

Concentration factor

30
Timo { days )

Fig. 85. Eaffect of feeding on éoncentration of
Cs by Mejina (Blackfish) Girella punctata

e with feeding

~== without faeding

}s 2
Water temp, 1521°C. v

° 0 100

Fig. 86. Effect of feeding on concentration of %8¢
by Mejina (Blackfish) Girella punctata
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. \.Ng_\ o. ‘
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& e @ e
LR ——o. Tb * 41,8 day

T - \0\0

Z Th » 53.9 day

3 Water temp, 20-21°C Tm—— -O.--......O‘__
£ with feading without feading

20 0
Time ( Yays )

Fig. 87. Effect of feeding on loss of *37Cs from
whole body of Mejina (Blackfish)
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TRBIFETEOLY YV 4, 2—n ¥V aOTEKD
T, ZFPRBIEHRRET 2 0 £ O%KE A,
EbIC022,07 402~ TIFBL, WAKEBELIC
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TN LT, HLHETEOCe,Bu Tld, WiLs &
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Table 15. Cencentration of Ce and Eu in sea water

Sample Ce ug/f Eu ug/%

0.22 u filtration

Sea water 0.007 0.0003

Residue 0.051 0.0013

Total 0.058 0.0016
HCI — 0.22 u filtration

Sea water 0.060 0.0021

Residue 0.016 0.0003

Total 0.076 0.0024
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Sea water sample

0,22u and 0.45u filtration

Ion exchange resin (chelex-100)

H,0
2N HNO3

2N HCl
H,0

Solution

dry up
0.1N HNOj; and H,0

Mounting (filter paper No SA)

dry up

Irradiation sample

Chemical recovery of °Co and ®3Zn>95%

Fig. 88 . Scheme for pre concentration procedure

K5 OmeTHZ 2%tiilEL, ChoLOBERE&ET—FE
HEICHEE L, 7K &S O BE6E 2858 L T ks
boa b, BROMER FRO. EWEOHT K
T, S50 OB & Suisl 2 BRBHE L, TOE
REEY 0.1 NOBBRIEE L LB OBEHKTHLSAD
Fi_BICSE2Ic L, 5 Lk

COF RN v 7 TEERL, BRETra—n
TERBELAT v IBICBATRS R E Lk

T ORBE R % Fig.89. KR Lol EsE ( Post
—irradiation procedure ) THEL, ¥K

*OHANh,ﬁ%%%ﬁbﬁoﬁﬁﬁﬂﬁEﬁeJR
R—3 %M\, #hFE 2 x10%n, cm ,
sec 1, T 290 B%Fa‘j@ﬁ@%’&ﬁ&ofﬁk%ﬁtbfco
B L LR K S, BHOBESY 1 0m 2
mlL, ERIERCTEE RSB L, BREHEL, R
RY x5 vy HREICE L CERK T—SRRIC LTK
HRERIEEE & Lico BBF 0% Co £ Zn OHUEE
% Ge (Li) EgGBHSRFANC r—x <27t n
A MY —THIEL, BAKFOa 1, HEHEERL Ko
—%, BEAEWFTOa v, BHREIF LYY 40
FEICH - T, EFRFE Tk L ChRE Ol B %

.

Irradiation sample

Irradiation
neutron flux 2 X 10'? n/cmz, sec

irradiation time 290 hrs

Irradiated sample
10 mg of Co and Zn carrier

HCIL, HNO;

Dissolution

Solution

y-ray spectrometry with Ge(Li) detector

Fig. 89. Scheme for post-irradiation procedure

Bk L, B, KL ( 450°C ) %#EEKE-> LW,
ORGP FEE T Fig. 90 /R LD TETESR Lo
FRICR L Lo, RED 100~ 200 ¢ %#KE
B OBEEEBROEREETE >/ 7 & 3 SEICa A TR
A& L B OBSCBENOIT RR- 3 %MW,
BARETH 2 X 1020, cm 2. see LT 7 5EY
& 29 0RO 2177 o THEL Lo 8L LA
AELE L~ 3 7 AmEE, JEER L TEER CIRLEIERE L,
BILEOHEL Omp 2 RmML T OB % B4 L, X8
KT—EFRBICL, TOBKREGe (Li) Fufitames
FRHWT T =27 bad b —%T%0n, TALOFE
EEERBLA. Lo L, —BORKTE32P, %8¢ »
EOPWERED e VR NLBEE LD, B4 2%
HEiAE Dowex 1 X8 TaSnp, B, £¥Y A0
MRZWEME LT RN, &7 5 7 Vs »OFEES,
Ge (Li ) ¥ HEEBHBLBNATr—H R <7 p o ApY
—TERELEE LK. 2 d, TOBEOLBENELD
W THAEFEO—EEEK b, BFBRENREE AN T
HEREEEE L, WEHEL1T% o o

WK, WEEYFOLY Yo, 2—n Y AQFESE
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Ash sample (100~200mg)

Irradiation

neutron flux 2 X 10*? n/em? sec
irradiation time 75 and 290 hrs

Irradiated sample

cooling time 1~ 3 months

Dissolution

HCI, HNO;

10mg of Co, Zn and Cs carrier
dry up

10 N HC1

Ion exchange (Dowex 1 X 8)

10 N HC1
4 N HC1

Co fraction

H,0

Zn fraction

Cs fraction

Fig. 90. Scheme for chemical procedure of
marine organisms sample

7y EERRGD0.57 258 L L, HRAEBED L2
Lol 4 A > KB BB L e BEAKICHE L KE 7 2 %8
FLAcHEAL KR R COVEIE Lt TR LOBW
HEHCH &R E LT#k (Johnson—Matthey® .

99.999 BHMEE ) %, HWARBKOWCE 4 0m, KH
BT 2mp R TRINL 720 %7, THICHIALE
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irradiation procedure ) O&BREOILFINK
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Bl EE LT Ce MEEM L, 14%Ce(ne 7 )1ICe
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Lo T, v Iy OEABERIC L 5 Ce OHS
R e dd, T OIKERIER £ RIR OB KR K CHERE L,
Dowex 1 X 8 OB 4 »ZHiifET A~ TEEHO

Sea water 108

Ash 0.5 gr
Fe®* 40mg Fe** 2mg
83Y tracer 88Y tracer
(carrier free) (carrier free)
HCl gas HCI (HCI gas)
NH, gas H,S0, 1ml
stand for over night dry up
Fe(OH); Hcl (HCI gas)
HCL gas NH,OH (NH, gas)
NH; gas
FC(OH)::,

HCI gas saturation
Dowex 1 X 8 Cl form

Solution

Fe** 1mg
NH,OH (NH, gas)

Fe(OH);

Ignition

Fe,O3 chemical yield 85%

Fig. 91. Scheme for pre-irradiation procedure
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Irradiated sample

La®* carrier 10mg
Nd', Ba*!, Co®%, Zn**
holdbackcarrier
HCL HNO,
dissolution
dry up
HCL
NH,OH
La, Fe(OH);3
HCL
HF
centrifugation
—
LaF; Sol.
e | H,BO,(HNO, sol.)
' NH,OH
]
| — 1
z La(OH)s Sol.
I HCl
I
I repeat IM citric acid, citric ammonium
; pH3
I H,Cx saturated-sol.
I
i
! La,(0X)3
, e A\ b=
: dissolve
Sol.

y-ray spectrometry (chemical yield 60%)

Fig. 92. Shecme for post-irradiation procedure
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R T, B, VY ARAAERTELT L
Whroke & DEANTEEEOBEOLENERL KES
DOFEI T8 0% %R Lico HKEBEEYROINALD
TEONHEEREE Table 16, (TR Lo

WK, BEEHDLOE) YA, =—n €Y AQRME
BREE 2T 2 HEEIHS 5% AL, AT ORI
PR AR & BRI OO BB RUR (R L O2BRIEOLFK
L6 0% ETHoke BKPOEY Y &, =2—nY
v ADRHTEER ¥ Table 15.1C, BELEYTFORTE
OAFTERE Table 17 K EFNLIIR Lico
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Table 16. Concentration and Concentration factor of Co, Zn and Cs in marine organisms

Concentration (g/%, g/kg fresh) Concentration factor
Sample Organ
Co Zn Cs Co Zn Cs
0.22u filtration 0.14 13.8
Sea water .
0.45u filtration 0.14 14.3. 0.3
Hirame (Flounder)
(Paralichthys olivaceus) Muscle 1 620 80 40
Liver 118 15900 120 | 1110
~ Blood 30 810 210 60
Inada (Yellowtail) Blood 30 5150 210 | 370
Seriola quinqueradiata
Chidai (Crimson sea breame) Whole body 5.5 6590 | 16 40 | 460 | 50
Euynnis japonica :
Bora (Gray mullet) Whole body 98 10400 700 | 730
Mugil cephalus
Hamaguri (Clam) Soft part 86 3010 610 | 210
Meretrix lusoria
Awabi (Ear shell) Muscle 86 5650 63 | 280 | 400 | 20
Haliotis discus
Viscera 780 32400 4.2 5570 | 2270 10
Hijiki Hijikia fusiforme Whole body 15 1000 3.5 110 70 10
Hondawara (Sargassum)
Sargassum fulvellum Whole body 90 3940 6.0 | 640 | 280 | 20
Iwanori (Asakusa laver)
Porphyra sp. Whole body 20 4030 140 280
Wakame (Wakame seaweed)
Undaria pinnatifida Whole body 12 7380 2.9 90 520 10
Aosa (Sea lettuce) Whole body 105 4010 2.8 750 | 280 9
Ulva pertusa

* Value derived from “Handbook of Geochemistry, p. 309 (1969) by Turekian, K.K.”
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Table 17. Concentration and Concentration factor of Ce and Eu in marine organisms

Concentration Concehtration
Sample Organ (ug/L, ng/kg fresh) factor
Ce Eu Ce Eu

Sea water Total 0.076 0.0024
Hirame (Flounder)

Paralichthys olivaceus Muscle 1.38 0.04 17 17
Inada (Yellowtail)

Seiola quinqueradiata Muscle 238 0.14 31 >8
Sirasu (Young anchovy)

Engraulis japonica Whole body 7.34 0.22 97 92
Hamaguri (Clam) Soft part 39.3 2.06 520 860

Meretrix lusoria
AosaLSzSea lettuce) Whole body 39.1 0.77 510 320

va pertusa

Hijiki ’

Hijikia fusiforme Whole body 19.2 0.24 250 100
Hondawara (Sargassum) Whole body 22.3 0.54 290 230

Sargassum fulvellum
Wakame (Wakame seaweed)

Undaria pinnatifida Whole body 3.7 0.09 48 38
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Table 18. Seasonal Variation of Marine Food Consumption by Fisherman’s Families in Kuji (g/d/p)

No. of Spring Summer Autumn Winter

0.0

Families ; Shell E D Shell x ; Shell kk : Shell ik

Fish* Fish* Algae | Fish* Fish Algae | Fish* Fish* Algae | Fish* Fish* | Algae

1 116 0 0 200 24 3 664 88 1 148 4 4
2 128 0 5 204 48 6 156 5 0 107 0 4
3 165 24 3 37 2 1 295 0 1 502 0 2
4 183 13 8 219 0 2 120 0 1 21 0 0
5 251 13 2 170 7 4 167 22 17 234 0 6
6 53 11 6 239 0 3 163 0 2 112 0 1
7 242 0 3 61 0 2 150 5 0 88 5 3
8 218 0 8 144 0 0 165 5 1 181 0 2
9 166 0 3 343 1 0 85 4 6 189 0 8
10 359 0 5 230 0 5 135 (4] 1 109 0 0
11 91 26 5 159 16 0
12 404 0 4 132 0 0
13 55 2 3 331 0 0
14 206 0 0 116 5 7
15 227 57 15
16

Average 188 6 5 186 8 3 210 13 3 177 6 4

* Fresh weight of edible part
##  Dry weight
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Table 19. Seasonal Variation of Marine Food Consumption by Fisherman’s Familes in Nakaminato

(g/d/p)
Spring Summer Autumn Winter
No. of
Families | Fish* I%E%Ii Algae | Fish* ggili Algae | Fish* gg‘;ﬁ Algae | Fish* gi:;li Algae
1 102 1 5 124 0 2 175 24 3 141 5 4
2 131 4 1 212 31 16 156 2 21 167 0 3
3 57 0 1 156 6 1 96 0 7 68 0 1
4 97 3 2 143 44 7 195 0 7 139 0 3
5 49 1 5 108 17 2 189 10 3 517 3 11
6 58 18 1 175 14 2 245 0 4 124 12 2
7 52 5 3 115 0 4 186 11 14 198 0 2
8 84 3 3 72 1 4 140 0 1 69 4 2
9 137 0 6 57 13 5 127 0 7 40 0 0
10 59 0 3 148 3 1 164 0 2
11 126 7 5 189 38 2 59 4 8
12 212 13 14 143 0 0
13 157 61 0 58 0 4
14 229 10 6 153 4 3
15 87 5 5 93 0 6
16 109 4 2 48 2 3
17 19 0 1 91 0 0
18 34 6 4 228 0 5
19 263 4 14 124 9 7
20 55 2 3 185 3 7
Average 87 4 3 133 14 5 168 5 7 140 2 4

* Fresh weight of edible part.
#* Dry weight.
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Table 20. Consumption Frequency and Average Consumption Rate of Marine Foods
by Fisherman’s Families in Kuji in Spring of 1972

Name of marine of organisms Consumption  Average
frequency consumption
Japanese name  English name Scientific name (%) rate (g/d/p)
Katsuo Skipjack Katsuwonus pelamys (LINN}:i) 13 145
Maguro Tuna Thunnus thynnus (LINNE) 9 79
Aji Jack mackerel Carangidae 9 79
Kichiji Rockfish Sebastolobus macrochir (GUNTHER) 9 114
Shirasu Anchovy Engraulis japonica 3 38
Hirame Flounder Paralichthys olivaceus 1 138
(TEMMINCK & SCHLEGEL)

Yanagimushigarei Flatfish Tanakius kitaharai (JORDAN & STARKS) 17 131
Karei Flatfishes Pleuronectidae 11 56
Kisu Sand borer Sillago sihama (FORSKAL) 11 78
Shirauo Whitebait Salanx microdon BLEEKER 3 79

" Tako Octopus Octopus vulgaris (LAMARCK) 14 152
Ika Squid Sepiidae 13 101
Kani Crab Brachyura 3 139
Ebi Prawn Macrura 3 22
Bai Welk Babylonia japonica 3 123
Shijimi Corb shell Corbicula japonica (PRIME) 3 35
Hamaguri Clam Meretrix meretrix lusoria (GMELIN) 1 64
Asari Short-neck clam Tapes (Amygdala) semidecussata (REEVE) 1 50
Nori Purple laver Porphyra tenera KJELIM. 34 2
Wakame Wakame Undaria pinnatifida SURINGAR 33 8
Hijiki Hijiki Hijikia fusiformis OKAM. 9 15
Konbu Tangle Laminariaceae 3 5
Kamaboko Boiled fish-paste 9 78
Satsuma-age Fried fish balls 9 68
Chikuwa A kind of fish paste 7 38
Gyoniku soseiji  Fish sausage 7 40
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Table 21.

by Fisherman’s Families in Kuji in Summer of 1971

Consumption Frequency and Average Consumption Rate of Marine Foods

Name of marine organisms Consumption  Average
frequency  consumption
Japanese name  English name Scientific name (%) rate (g/d/p)
Katsuo Skipjack Katsuwonus pelamys (LINNI:E) 39 157
Shirasu Anchovy Engraulis japonica 12 30
Kichiji Rockfish Sebastolobus macrochir (GUNTHER) 11 156
Iwashi Sardine Sardinops melanosticta 8 24
(TEMMINCK & SCHLEGEL).
Aji Jack mackerel Carangidae 8 106
Hirame Flounder Paralichthys olivaceus 5 119
(TEMMINCK & SCHLEGEL)
Shirauo Whitebait Salanx microdon BLEEKER 7 56
Fugu Puffer Sphaeroides rubripes 5 81
(TEMMINCK & SCHLEGEL)
Ishimochi Croaker Argyrosomus argentarus (HOUTTUYN) 3 58
Karei Flatfishes Pleuronectidae 2 90
Ika Squid Sepiidae 7 131
Tako Octopus Octopus vulgaris (LAMARCK) 3 156
Ebi Prawn Macrura 10 53
Kani Crab Brachyura 3 133
Tarako Pollack roe 2 90
Hamaguri Clam Meretrix mereirix lusoria (GMELIN) 6 30
Shijimi Crob shell Corbicula japonica (PRIME) 3 15
Asari Short-neck clam Tapes (Amygdala) semidecussata (REEVE) 1 50
Wakame Wakame Undaria pinnatifida SURINGAR 27 6
Nori Purple laver Porphyra tenera KJELIM 22 2
Konbu Tangle Laminariaceae 4 8
Hijiki Hijiki Hijikia fusiformis OKAM. 2 10
Kamaboko Boiled fish-paste 8 83
Naruto Mealstrom 2 37
Shiokara Salted fish guts 2 10
Chikuwa Akind of fish paste 1 30
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Table 22. Consumption Frequency and Average Consumption Rate of Marine Foods

in Fisherman’s Familes in Kuji in Autumn of 1971

Name of marine organisms Consumption  Average
frequency consumption
Japanese name  English name Scientific name (%) rate (g/d/p)
Ezoisoainame Lotella maximowicze HERZENSTEIN 20 150
Iwashi Sardine Sardinops melanosticta 20 89
(TEMMINCK & SCHLEGEL)
Aomeeso Chlorophthalmus albatrossis 14 63
(JORDAN and SNYDER)
Sanma Pacific saury Cololabis saira (BREVOORT) 11 72
Shirasu Anchovy Engraulis japonica 7 32
Yanagimushigarei Flatfish Tanakius kitaharai JORDAN & STARKS 20 38
Tai Sea-bream Sparidae 9 101
Shirauo Whitebait Salanx microdon (BLEEKER) 7 57
Fugu Puffer Sphaeroides rubripes 6 109
(TEMMINCK & SCHLEGEL)
Karei Flatfishes Pleuronectidae 4 83
Tako Octopus Octopus vulgaris (LAMARCK) 19 93
Ika Squid Sepiidae 14 83
Ebi Prawn Macrura 7 56
Kani Crab Brachyura 3 74
Sujiko Salmon roe 1 50
Shijimi Corb shell Corbicula japnica (PRIME) 6 23
Asari Short-neck clam Tapes (Amygdala) semidecussata (REEVE) 4 46
Hamaguri Clam Meretrix meretrix lusoria (GMELIN) 3 139
Awabi Abalone Haliotis gigantea 1 38
Nori Purple laver Poephyra tenera KIELIM 21 3
Wakame Wakame Undaria pinnatifida SURINGAR 14 8
Konbu Tangle Laminariaceae 3 13
Hijiki Hijiki Hijikia fusiformis OKAM 3 19
Chikuwa A kind of fish paste 7 110
Kamaboko Boiled fish-paste 6 80
Satsuma-age Fried fish balls 4 1
Gyoniku soseiji  Fish sausage 1 43
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Table 23.

by Fisherman’s Families in Kuji in Winter of 1971

Consumption Frequency and Average Consumption Rate of Marine Foods

Name of marine organisms Consumption Average
frequency consumption
Japanese name  English name Scientific name (%) rate (g/d/p)
Saba Mackerel Scombridae 17 7
Iwashi Sardine Sardinops melanosticta 8 69
(TEMMINCK & SCHLEGEL)
Maguro Tuna Thunnus thynnus (LINNE) 6 61
Sake Salmon Oncorhynchus nerka (WALBAUM) 5 108
Shirasu Anchovy Engraulis japonica 3 23
Hirame Flounder Paralichthys olivaceus 2 66
(TEMMINCK & SCHLEGEL)
Karei Flatfishes Pleuronectidae 24 77
Kisu Sand borer Sillago sihama (FORSKAL) 6 68
Anko Goose fish Laphiomus setigerus (VAHL) 6 341
Fugu Puffer Sphaeroides rubripes 5 213
(TEMMINCK & SCHLEGEL)
Ika Squid Sepiidae 18 128
Tako Octopus Octopus vulgaris (LAMARCK) 13 118
Ebi Prawn Macrura 8 56
Kani Crab Brachyura 1 32
Shijimi Corb-shell Corbicula japonica (PRIME) 9 36
Bai Welk Babylonia japonica 4 204
Hamaguri Clam Meretrix meretrix lusoria (GMELIN) 1 43
Kaki Oyster Ostrea gigas (THUNBERG) 1 20
Nori Purple laver Porphyra tenera KJELIM 33 2
Wakame Wakame Undaria pinnatifida SURINGAR 12 4
Hijiki Hijiki Hijikia fusiformis OKAM, 8 5
Aonori Green laver Enteromorpha compressa GREV. 6 4
Konbu Tangle Laminariaceae 4 13
Tengusa Agar-agar Gelidiaceae 1 19
Hanpen A cake of pounded
fish 4 47
Satsuma-age Fried fish balls 4 106
Chikuwa A kind of fish paste 3 97
Kamaboko Boiled fish-paste 3 48
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Table 24.

by Fisherman’s Families in Nakaminato in Spring of 1970

Consumption Frequency and Average Consumption Rate of Marine Foods

Name of marine organisms o C‘}?:g{ﬁgé;n coﬁsvuequagfion
Japanese name  English name Scientific name (%) rate (g/d/p)
Katsuo Skipjack Katsuwonus pelamys (LINNE) 39 143
Shirasu Anchovy Engraulis japonica 12 30
Aji Jack mackerel Carangidae 9 57
Sake Salmon Oncorhynchus nerka (WALBAUM) 8 44
Kujime Agrammus agrammus 4 37

(TEMMINCK & SCHLEGEL)
Hirame Flounder Paralichthys olivaceus 9 109

(TEMMINCK & SCHLEGEL)
Karei Flatfishes Pleuronectidae 6 72
Ishimochi Croaker Argyrosomus argentatus (HOUTTUYN) 3 79
Kuroushinoshita Tonguefish Rhinoplagusia japonica 3 44

(TEMMINCK & SCHLEGEL)
Mebaru Redfish Sebastes inermis CUVIER 1 90
Ika Squid Sepiidae 1 80
Ebi Prawn Macrura 4 75
Shijimi Corb shell Corbicula japnaica (PRIME) 8 20
Asari Short-neck clam Tapes (Amygdala) semidecussata (REEVE) 5 22
Kaki Oyster Ostrea gigas (THUNBERG) 1 100
Awabi Abalone Haliotis gigantea (GMELIN) 1 33
Nori Purple laver Porphyra tenera (KIELIM) 29 2
Wakame Wakame Undaria pinnatifida SURINGAR 35 11
Hijiki Hijiki Hijikia fusiformis OKAM. 4 15
Konbu Tangle Laminariaceae 4 13
Kamaboko Boiled fish-paste 6 85
Chikuwa A kind of fish paste 3 90
Gyoniku soseiji  Fish sausage 3 49
Satsuma-age Fried fish balls 2 54

-65-



Table 25.

Consumption Frequency and Average Consumption Rate of Marine Foods
by Fisherman’s Families in Nakaminato in Summer of 1971

; ; Consumption Average
J apanli:;n rfa(;femar}gegﬁ;ﬁax?ﬁnnés Scientific name fre((lol/l gncy consumgtion
b) rate (g/d/p)
Katsuo Skipjack Katsuwonus pelamys (LINNE) 21 130
Shirasu Anchovy Engraulis japonica 16 14
Sake Salmon Oncorhynchus nerka (WALBAUM) 11 58
Buri Yellow tail Seriola quinqueradiata 9 62
(TEMMINCK & SCHLEGEL)
« Maguro Tuna Thunnus thynnus (LINNE) 7 91
Hirame Flounder Paralichthys olivaceus 2 73
(TEMMINCK & SCHLEGEL)
Ishimochi Croaker Argyrosomus argentatus (HOUTTUYN) 12 47
Kuroushinoshita Tonguefish Rhinoplagusia japonica 7 83
(TEMMINCK & SCHLEGEL)
Mebaru Redfish Sebastes inermis CUVIER 6 98
Karei Flatfishes Pleuronectidae 3 49
Ika Squid Sepiidae 8 153
Tako Octopus Octopus vulgaris (LAMARCK) 4 73
Ebi Prawn Macrura 11 48
Kani Crab Brachyura 1 104
Sujiko Salmon roe 7 68
Tarako Pollack roe 3 16
Shijimi Corb shell Corbicula japonica (PRIME) 12 17
Awabi Abalone Hariotis gigantea (GMELIN) 4 107
Kaki Oyster Ostrea gigas (THUNBERG) 4 65
Asari Short-neck clam Tapes (Amygdala) semidecussata (REEVE) 2 23
Hamaguri Clam Meretrix meretrix lusoria (GMELIN) 1 39
Boushubora Triton Charonia sauliae 1 240
Shiofuki Surf clam Mactra veneriformis 1 36
Nori Purple laver Porphyra tenera (KJELLM) 49 2
Wakame Wakame - Undaria pinnatifida SURINGAR 34 10
Konbu Tangle Laminariaceae 1 2
Hijiki Hijiki Hijikia fusiformis OKAM. 1 13
Gyonﬂ;u soseiji  Fish sausage 8 49
Kamaboko Boiled fish-paste 5 52
Katsuobushi Dried bonito 3 9
Tororo konbu Scraped tangle 1 2
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Table 26.

by Fisherman’s Families in Nakaminato in Autumn of 1970

Consumption Frequency and Average Consumption Rate of Marine Foods

Name of marine organisms Consumption Average
Japanese name  English name Scientific name frec%;ency consumption
6) rate (g/d/p)
Maguro Tuna Thunnus thynnus (LINNE) 22 82
Buri Yellow tail Seriola quinqueradiata 21 77
(TEMMINCK & SCHLEGEL)
Shiira Dolphin Coryphaena hippura (LINNAEUS) 13 96
Katsuo Skipjack Katsuwonus pelamys (LINNE) 13 77
Shirasu Anchovy Engraulis japonica 11 33
Ishimochi Croaker Argyrosomus argentatus (HOUTTUYN) 19 73
Kuroushinoshita Tonguefish Rhinoplagusia japonica 13 40
(TEMMINCK & SCHLEGEL)
Kochi Flathead Platycephalus indicus (LINNE) 3 71
Hobo Curnart Chelidonichthys kumu 2 55
(LESSON & GARNOT)
Kawahagi File fish Stephanolepis cirrhifer 2 60
(TEMMINCK & SCHLEGEL)
Ika Squid Sepiidae 19 156
Tako Octopus Octopus vulgaris (LAMARK) 10 69
Ebi Prawn Macrura 3 60
Shijimi Corb shell Corbicula japonica (PRIME) 10 24
Kaki Oyster Ostrea gigas (THUNBERG) 3 54
Igai Sea mussel My tilus crassitesta (LISCHKE) 3 25
Asari Short-neck clam Tapes (Amygdala) semidecussata (REEVE) 2 30
Nori Purple laver Porphyra tenera (KIELIM) 27 2
Ugo Faloe ceylon moss  Gracilaria verrucosa (HUDSON) 2 15
PAPENFUSS
Tengusa Agar-agar Gelidiaceae 2 7
Wakame Wakame Undaria pinnatifida SURINGAR 35 27
Hijiki Hijiki Hijikia fusiformis OKAM. 6 61
Konbu Tangle Laminariaceae 3 33
Gyoniku soseiji  Fish sausage 4 77
Chikuwa A kind of fish paste 4 143
Satsuma-age Fried fish balls 3 38
Kani kan Tinned crab 1 73
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Table 27.

by Fisherman’s Families in Nakaminato in Winter of 1972

Consumption Frequency and Average Consumption Rate of Marine Foods

; ; Consumption Average
]ap?l?:sl: rcx)zfnrlréannglxsgrlgi:l?iznrze Scientific name frequexlljcy consumgtion
(%) rate (g/d/p)
Saba Mackerel Scombridae 9 207
Maguro Tuna . Thunnus thynnus (LINNE) 9 93
Sake Salmon Oncorhynchus nerka (WALBAUM) 9 91
Iwashi Sardine Sardinops melanosticta 6 57
(TEMMINCK & SCHLEGEL)
Shirasu Anchovy Engraulis japonica 4 9
Hirame Flounder Paralichthys olivaceus 4 92
(TEMMINCK & SCHLEGEL)
Karei Flatfishes Pleuronectidae 8 121
Ankd Goosefish Laphiomus setigerus (VAHL) 5 83
Yanagimushigarei Flatfish Tanakius kitaharai 4 113
JORDAN & STARKS
Konoshiro Gizzard shad Konosirus punctatus 3 38
(TEMMINCK & SCHLEGEL)
Ika Squid Sepiidae 19 86
Tako Octopus Octopus vulgaris 13 170
Ebi Prawn Macrura 5 33
Sujiko Salmon roe 7 23
Shijimi Corb shell Corbicula japonica (PRIME) 6 15
Kaki Oyster Ostrea gigas (THUNBERG) 1 31
Asari Short-neck clam Tapes (Amygdala) semidecussata (REEVE) 1 20
Nori Purple laver Porphyra tenera (KIELLM) 34 3
Ugo Faloe ceylon moss  Gracilaria verrucosa (HUDSON) 3 50
PAPENFUSS
Wakame Wakame Undaria pinnatifida SURINGAR 18 7
Hijiki Hijiki Hijikia fusiformis OKAM. 8 9
Konbu Tangle Laminariaceae 6 6
Kamaboko 11 44
Gyoniku soseiji  Fish sausage 11 54
Chikuwa A kind of fish paste 9 65
Satsuma-age Fried fish balis 7 156
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