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Study on exploitation of Iridium marking for red sea bream
Mamoru KaTo*

Abstruct

The effectiveness of Iridium marking for red sea bream was examined at Shizuokaken Fish
Culture Center, 1979 to 1983. Food containing Iridium element was fed for 30 days to young red sea
bream. Organs and tissues, such as scale, liver, dorsal spine, vertebra, otolith, somatic muscle and
stomach were collected from those fish at certain periods. Iridium contents of those organs and
tissues were detected and measured by activation analysis using an experimental nuclear reactor.
High Iridium contents waere detected in scales, liver and dorsal spines ; the average contents were
0.1to 0.3 ppm even at 1, 481 days, while very low Iridium contents were seen in otolith and muscle
ranging 0. 03 to 0. 05 ppm at 361 days. Iridium once accumulated in scale was hardly discharged to
outside. Compared to Europium, Iridium intake and accumulation by red sea bream was larger and
the exsistence could be traced longer. It was concluded that Iridium was effective element for

marking to red sea bream.
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Fig. 1. Gammer-ray spectrometry of Ir standard and scale sample of red sea bream.
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Fig. 2. Caluculation of NET AREA of 192 Ir photopeak.
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Table 1. Ir contents and detective rate in organs and tissues of red sea bream, 1979-1983.

Sampling date

1979 1980 1981 1982 1983
Sept. 13 Sept. 22 Oct. 2 Oct.12  Nov.12 Dec.13 Mar.18 Sept.8  Sept. 25 Oct. 7 Oct. 6
Organs and tissues Days after end of Ir feeding
0 10 20 30 61 92 187 361 743 1,120 1,484
Average Ir contents (ppm)
Scale 22.40 9.40 8.05 7.58 6.17 4.60 4.20 1.:25 0.36 0.23 0.17
Liver 72.84 25.21 27.18 31.26 10.81 5.23 4.36 1.68 0.53 0.53 0.34
Dorsal spine 14.36 6.68 7.65 5.62 4.68 3.60 3.42 0.93 0.23 0.15 0.13
Vertebra 8.51 4.02 4.75 4.60 2.68 2.07 1.42 0.42 0.09 0.09 0.00
Muscle 3.25 0.92 1.22 0.68 0.44 0.21 0.12 0.05 0.00 0.00 0.00
Otolith 1.03 0.33 0.32 0.28 0.17 0.13 0.08 0.03 0.00 0.00 0.00
Stomach 98.27 7.31 5.64 5.95 2.52 2.33 2.24 0.79 0.00 / /
Detective rate (%) (more than 0.02 ppm in Ir contents)
Scale 100 100 100 100 100 100 100 100 100 100 100
Liver 100 100 100 100 100 100 100 100 100 100 100
Dorsal spine 100 100 100 100 100 100 100 100 100 100 90
Vertebra 100 100 100 100 100 100 100 100 100 90
Muscle 100 100 100 100 100 100 100 100 0 0
Otolith 100 100 100 100 100 100 100 100 0 0
Stomach 100 100 100 100 100 100 100 100 20 / /

WHT LAV ONV V&2

Number of samples: ten fish in each sampling date.
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Fig. 3. Growth of fork length and body weight of red sea bream in and after
Ir feeding, August to October 1979.
Black circle means average value and bar means standard deviation.
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L, 30HT0.3 2 EkLE»>7,

A I SRR % 10 HT2.2, 30 HT3.2 80> DR L7, 5K T# 10 HT0.9 CHD
L, 30HTO0.7:LELAYELLE»D7,

B &S5 TR B KRB EOINEEREN G 2N TV 720, BEIME L SEBA L7z, &SR T
®1I0HTT.3, 30HT6.0 tkxaEixErol,
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Fig. 4. Change in Ir contents in organs and tissues of red sea bream in and after Ir feeding, August
to October in 1979.
Each plot is average value of 10 samples.



2 T4 ADA ) S LAEH 21

500 =

400 -

300 =

FORK LENGTH (cm)

100 =

BODY WEIGHT (Kg)
1

0 T T 1
0 500 1,000 1,500
DAYS AFTER Ir FEEDING

Fig. 5. Growth of fork length and body weight of red sea bream in days after
end of Ir feeding, September 1979 to October 1983.
Black circle means average value and bar means standard deviation.
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Ho, FrBELMMELEZEESTCTOI L, RENESTHS 2 &, FNEMER R UHEL 7 0 0K E
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Fig. 6. Change of Ir contents in organs and tissues of red sea bream, September 1979 to October 1983. Each plot is average value of ten samples.
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Fig. 7. Change of Ir weight in 100 scales of red sea bream.
Each plotted value represents mean+ SE.

PlED X5z, 8% 8 Ul 100 Ko B 3IrEE 13 300~500X10°*mgic b D, HERTEE &K
XHMBEIEDP o, 2O RN TBHIC AR Er2#IcER S T IE, RBEMcHLAVIro
BMHMNTAEETH B LA RLT WD,

EERNICER L 2Ir 80 AR L i
BANEBET 20 PR L, %
T, BoAEREZHET 2700, BOR
a8 ICRT L ED, BOES
Do KRG TOMR (B%) 2HIEL
720 TRERHBIOFIBEER I ITRL
720 BRI Ir 5 B15EFIC 2.5 mm, 30
H#1Z 3mm, 91 HiZ 3.7mm & &
CHEELL, ZOBRERTEL R,
21THT4dmmi 2> 7z,

SCALE RADIUS

Fig. 8.

Measurement of scale radius.
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Fig. 9. Growth of scale radius of red sea bream in

days after begining of Ir feeding.

Fig. 10. Analysis of Ir contents in scale positions.
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bR & FEHEIIC RS ER]
OEEAL 2mm, ¥ SR TEOZ
& 3mm, MERE B S B0
rOBITHHET LR % 4mmE
B LT H 10 CRT &) ot
B % AFRAL (A X 1 (BAEE) X (8
#F+ 1mm) ORGE), ZOsMil%
BEL & L7zo 1B S 10 B
ZED, ARUBOEEERE%®SHTL
Teo DWTRERER2IWCERT, ADY
AZX2mmX3mmiZBIT5ADIr
B 130.01X10*mg i xf L, 3
mmX 4 mm T & 0.13X107*mg &
C4mmX 5 mm T3 0.12X1078
mge KEL, MICBOIrEEIR
Z40.13, 0.02 XU 0.00X10"*mg
ThHote, ZNIF 2mmX 3mmPhT
TIHARCKR Y 4mmX 5 mmPl LT
EBIIMBEEC AW L 2R
To 2D S, BhOIndX 11
WRT X EHT 25D EHEL
72 BB, Inlk 2 i 5 & AL 72 HF A
IR S T BRICERE L, Bibshk
RLTOHLILOME» SBEIL LWk
Ezohb,

Table 2. Ir weight and contents in A and B areas of scales (Fig. 10) of
red sea bream.
iiZ:r: af Sample w(erlnggt I(r1 (;zifaerlfg)t Ir corlt(epr;trsn :
A B A B A B
2mm X 3mm 13 305 0.01 0.13 0.83 0.43
3mm X 4mm 72 230 0.13 0.02 1.81 0.09
4mm X 5mm 108 215 0.12 0.00 0.58 0.00




WICHEATOITEED < 54 DRI
Ly I ERE Lz, HA1XDE
2 (10 ROFIER) B 5K THRT
23.0mg, 30 HT 24.1 mg (Irf 548 T 1
M 1.051%), 61 AT 36.5mg(1.6%),
92 HT40.9mg (1.8 %), 187 HT50.6
mg (2.21%), 361 0 T109.6mg (4.8
%), 743 AT 213.8 mg (9.3 %) R 1r 1,
120 BT 277.5mg (12.1 %) £#8h0L 720

I 5 THRICBIAEAOIrER K
UIrigE ORI E 2R 12 1R 7, Ir
BHEBINESE TR 22.4X10°mgh> 5
10 HT10.0 (E#D 45%), 30 HIZ 7.8
(35%) &£ ABICHA LT, 2D 92 HIC

Fig. 11. Distribution pattern of Ir in scale of red sea
bream.
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Fig. 12. Change of Ir weight and Ir contents in a pair of otolith of red sea bream. Each plot
shows average value.
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5.4 (24%), 187 iz 3.8 (17%) K&UF361 Hiz 3.1 (14%) £@-< D WA LTz, INBEEKRSKT
B 1.03 ppm# S 10 HiZ 0.23 C4#Id 22%), 30 HiZ 0.28 (27%), 61 Hi2 0.17 (17%), 92 HiZ 0.
13 (13%), 187 B2 0.08 (8 %) KUr361 HIZ 0.03 (3%) &7 D, InEE L FAEOBAERZT LT,
HEFOINIEEORE r LIoHd Lz, #irRBaY, BRAZZOFLEMCB W THHEAH® D
D, —EERELLIrSHEORE L FCREBCHET s 2 2R LT,

% =

2 4T 2 EuER T EOR S - FEEE (higk, 1982 1983) 2B W, Euldf, M, SO
FEL T UEHE T 1 ERIcb I D HENSEBE TER T 20 L, HRRER CIHEHH L »EE
LEwE WIS ERNEBLN:, SEDERTHINEITI A DENENORE BBV TEuL FARkD
#BET LTz, AUBEBTHERTRIBIC L CEEL, SBOBEXRUEH#ETEPREL, BA
TR ER Lo, 72, BHHBTOICE I <CERT 25, HRICEEB LAY, 20
TLERRRE MHEBICE DABIRESER I EEZOND, FHIBIESTREERT 50AT,
HHRFAC LA VWRETHL Z LA ERBRITL (WS, 3256, HFELABOEEERZL DL
E2 o2, FEORBEERS I — BT AZ VLA, IrD & 5 2 ELBRFIANICHEE s w2 L 2R
LTw3, —FEAREM#MTH 22, ABHREOA»rS R LEHNZEE L RoN S,

g PR OO IC B L TIrEHI34 1,500 Bicb 7z DB Z &, v 4 1K LIEE B
BIERTETHL I LERLIZ, CORRER LI A ICHT 2EuOESHEERGR LKL TaT:
(£3), EHRTREEROERDY A ARVESTRREEICEIRE SHRE 2»r o7, LrL, BHics
2 BERATREHARTIZ EuT i 300~370 H L5 <, BT REE R TERLS% 300~370 H TEuld 0.
03~0.27 ppmiZXf LIrid 1.25 ppm EFEHICRKE <, 1,480 HTH 0.17ppmERL 7z, 2 I D L HICHE
EEBEICHENELT-DOTH S S 2, MEE (1985) 2L 5k, BEudyo¥rick <ERL, 28MEI
D7V BHSFETH - 72, EUDERICH T 2MABOHEEDER L L TOREZD b DI L 2 4£HY

Table 3. Feeding period of element, element contents in food, fork length at end of element
feeding, maximum duration of element traced and element contents at last scale samples

of red sea bream.

Fork length at end Element traced

Feeding period of element of element feeding in scale
Element
Number Contents Maximum Element
Element Year Month and day  of days  infood Average Range duration contents Remarks

(ppm) (mm) (mm) (day) (ppm)

Eu 1978 Aug. 23-Sept. 22 31 1,861 94 81-106 300 0.03 Kato (1982)
Eu 1981 Aug. 26-Sept. 9 15 2,398 102 96-112 370 0.27 Kato (1983)

Ir 1979 Aug. 13-Sept. 12 31 1,374 90 82-104 (360) (1.25)

Present study
1,480 0.17
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s RN VQEE SR OBRESRMGOHE, Blb, Y o¥r TiRikK, w54 TIREATH-7-2 LA
Ezo6Nb,

Q2w TiR, RIWCRT LI, BERUTERRERETICBT 2754 0BRE « B0 Irf UEu
DREEREL BL 5%, TNBEWMYI A RERINICS W I L E2RT, £72, EI XT38+
FILRT NVE Y ATbO#R 5 EE (5 ThigE 2,000 ppm) (MIEEIE 2, 1987) 2k 2 &, Thid5K T
13120 B O, HHE, HEHEOEFRUEMREOThEE X 1.0~1.2ppmTH D, 2N 5DEIZ~ ¥ A DEu
B EEBFER(0.2~1.0ppm) & K= 2 #IZ 2257, LoL, BN, BEUCEGOTHIEE T 0.3~3.
IppmEBF LD EL, 51 OEuE5EBHER REEME) L KSR o7, (F4), Thofbmy
MHREuE BIEALC L RN 25, HRAZORE O ThE EWEE ORI TEOMEIC & 2 L
ETE2»bHANZ Y, Yu¥r, 284 RV T AFHEOBRMCAENRELZDT, AfEICLDHE
LRI T 2, TN, B, SHEOLBERs RS L3 TAEZz NS,

Table 4. Element contents of red sea bream and flounder in 120 days

after elements feeding.

Organs and tissues Eu*(red sea bream) Tb**(flounder, Paralichthys)

olivaceus
Scale 0.8 ppm 1.2 ppm
Liver 0.2 1.2
Dorsal spine 0.9 1.0
Vertebra 1.0 1.2
Muscle 0.0 0.3
Otolith 0.0 2.9
Stomach 0.0 5.4

* Kato et al. (1983)
** Kato et al. (1987)

@Iz2v TR, %5 LIEuD tEYEUCL 3K LB T L KEBEL, 7 v 7 VIETERET 248

B2, IrDLEDICLIZ EOPHEMFTH KIS LSBT 2, AKIIB7 LAV EZOT, Buldd £ &
KBTI ROATIEMEBR NS, L L, Xby OB TRSEEE KN 2 E& 3 R n T
&, BRIZEBETED L AECLO KIS T 2 BHEIIERLT 2 2 £ SHh 6 BT, EHmEokicn+
LIEMREDAEER D TIRIERITR O AKHNERBE IR & R 2 2 L FHBAHRZ VL,

AR T, ERTRIO~ 51 FANDORNE NG S, FE-HBICB T 2EREBERMEZRE LT
DESHEZH2 Z L 2B L Lo, HEHRBEOMEICH LULKNE O ERTREEDINES
BERERBRE Lz, CORR, I~ A 1T LIERICES2IEZRTRTH S Z BB, 55D
WL LT, EBOBEMRICHEENTWE Y A XO/NERIC 2 OE#TEE2B5 L, Sl L
TOBEMEEZHEP D 2LERH 55, L V/NEOEH I 2&5 T 255 C3AERIICBEEDIME
MOBERIIHELSE T, 6o TERGEHAR 2 4 ~ 5 ER L 0 BT 2 55 bEN LY, AR
DEFMCEFAEERsN S,
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<54 OIIEREFEEEECEL CTREHNERRE 2B SO T, $&E I OBEBIS LD
REELSEAIEL I L PHEE»EETFTILBEICRESNTVD, 541 1~ 2 FHZHRED
BERTEEL, ZOBRMSCEHL 4~ 5 FETHRINT 2 (BEE, 1981), ATEEBIICE » TEFY
POREARD, BAECESERL2 ML I EBLETH L, IOFEREOTE IR L TLHHEA
DIEBRAENBEELFERE L2, COET 7 F N7 hr—F—kE3 T SNFEEELTED, #
U< IR s N BT RIrZ 2 ORREB IR E 2 BEAERT DO EEZ B,

Ei) [

COWEREDL YD, EEOKEFEFILEERSESHEEE ICHKE 2 BBV L, 72,
<5 A DEAB I R E L R EBERKERBSERERE L Y - KERHEK CRESRNMRHERE
vy —E8) WEIHRLBL LT 5,

X [

BEFHIERS 1981 @GR 2B U T A EREEEICHET 2808, In: v 1 OBFEEECHET 2R
HEE, 2530, W KERBHREGZS.

PR ST « MAECK - EHE— - KiEE - BRAE 1982 ABEICHT L7 7 F T - bL—F—
DISAEMOBFAYIE (4). FEF 56 EEFETIIEE. 9pp., mEFAKF.

HEE SF - SEHE— - KRS - BNFIE 1983 1 MEEICNT 2 7 2 FNT L o bV —H — OISR
DBIFMSE (5). FEFIS7 E£ER TR, 6pp., REFEKH.

D SF 19851 v oy I T 5 I — o€ — AEHEINICET 2 BEORIR. Y7 - v AREIEDE
fb. In: 1982 EUJNR/KEHEHHEMLESE 1L EHKEREGEY VRV 7 A, BREEE 15,
55~70,

HEE SFeEAH— HHEK 1987 BASICNT 57 7 F NN bV —H —DISEEMI OB (4),
In : BEF0 61 S ENAEBARF DR R, (27—107), 1—5, BIEEAMIT.

b SF 1988 L EASEICXT 27 2 F NI e bV —H — OISR OBFEAFSE (5). In : BERI62 &£
EESHEMEET KRR, (28—99), 1—5, BIEERGHT.
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