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Field experiments of Iridium marking
for red sea bream in Shijiki Bay
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Abstact

Iridium (Ir) marked red sea bream, 50,000 and 40,000 in number, were released at August 1983
(Group A) and June 1984 (Group B) in Shijiki Bay, Nagasaki Prefecture, respectively. Average fork
length and body weight were 49mm and 2.4g in Group A and 60mm and 4.1g in group B, respectively.

Young red sea bream were sampled by one operation per month in 17 periodic sampling
stations and number of samples was 11,499 in total from Agust 1983 to September 1985.

Ir were detected from scale samples by activation analysis using atomic reactor. Of 1,676
samples in Group A and 1,766 in Group B, 589 and 606 Ir marked fish were detected. Average Ir
contents (ppm) in scale decreased from 8.0 at end of Ir feeding to 0.04 after 14 months in Group A
and 5.4 to 0.03 after 16 months in Group B. Ir were detected from fish sampled at 26 months after
marking in maximum.

Time and space distributions of Ir marked fish were described as follows :

They moved from the inner to mid parts of the bay in fall to winter, then left for outside in
next February-March in age 1 fish. They returned again to the bay, and were distributed in the
whole area in summer. It was estimated that most of them escaped for outside of the bay after fall
in age 2 fish.

The proportions of Ir marked fish in total samples by month was 20-30% in age 1 fish.

Growth of Ir marked fish was as follows:

They increased rapidly 10-15mm and 6-7g in fork length and body weight per month from
June-August to October-November in age 0 fish, then slowly 4mm and 3-6g from December to May
and again greatly 9mm and 18-22g from June to September-Ocotber.

199042 A 1 HZE REEKEVRAEE F27105
* h bk ERZEFr (National Research Institute of Fisheries Science)
et PaME XK ERTZEFr (Seikai National Fisheries Research Institute)

***  FEIERFZEAT (National Research Institute of Aquaculture)
x*xx =F A% (University of Mie)




22 o FeoHE B OE F-BMHE KRR E K B

Using recovery data of Ir marked fish, parameters of mortality were estimated in Group A :
Total mortality coefficient (Z) was 0.007 per day, fishing mortality coefficient (F) 0.001-0.002 and
natural mortality coefficient including escapement (M) 0.006-0.007. Estimated number of Ir marked
fish decreased from 50,000 at release to 2,800 at August 1984 and 700 at February 1985. Abundance
of red sea bream of 1983 year-class including Ir marked fish was estimated to be 225,000 in number
at August 1983, 13,000 at August 1984 and 3,600 at February 1985.

Ir was jugged to be one of the useful marking elements on physical chracteristics of activation
analysis such as abundance ratio of parent nuclide, cross section, half life, gammer-ray energy of
photo-peak and emission rate. Ir marking could be easily used for young red sea bream in large
number and for long period of time more than two years without fade-out of marking and death by

marking. Ir marking was proved to be much effective for fish marking in field experiment.
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Fig. 1. Sampling locations of red sea bream in Shijiki Bay, 1983-1985.
Open circle : periodic sampling station
Dotted circle : additional station
X : released position of red sea bream
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Fig. 2. Change of fork length of red sea bream by age class of 1982, 1983 and 1984 in Shijiki Bay,
1983 to 1985.
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Fig. 3. Change of Ir contents in scales of red sea bream from 2 to 72 hours after end of Ir feeding
in Group A, August 1983.
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Fig. 4. Change of average Ir contents (ppm) in
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Fig. 6-1.
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Seasonal distribution of Ir marking red sea bream, Group A, by month in Shijiki Bay,

August 1983 to January 1985.
Open and dotted circle : sampling locations. Closed circle : locations where Ir marked

fish were caught. 0 means no catch.
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Fig. 7-1. Seasonal distribution of Ir marking red sea bream, Group B, by month in Shijiki Bay,
June 1984 to September 1985.
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Table 1. Number of samples caught, number of samples analysed, number of fish with Ir
marking and proportion of fish with Ir marking of red sea bream by month in
Group A of Shijiki Bay. August 1983 to June 1985.

No. No. No. Proportion
i i f fish with
Year Monmh UM making I mariing
(A) (B) © (C/B) (%)
1983 August 2,818 26 26 100.0
September 647 8 8 100.0
October 210 36 10 27.8
November 99 80 42 525
December 196 186 78 41.9
S. total 3,970 336 164
1984 January 353 310 136 43.9
February 248 195 48 24.6
March 302 44 15 34.1
April 469 298 75 252
May 220 185 63 34.1
June 122 122 42 34.4
July 46 41 9 22.0
August 51 37 13 35101
September 18 18 2 I7:1
October 70 47 6 12.8
November 23 15 4 26.7
December 72 6 2 33.3
S. total 1,994 1,318 415
1985 January 12 9 6 66.7
February 2 1 1 100.0
March 0 0 0 —
April 3 1 0 0.0
May 5 5 1 20.0
June 6 6 2 33.3
S. total 28 22 10
G. total 5,992 1,676 589

(1985) 12 & 2 &, EXFEBDO 4 0 EFARBITEED 1 ~3 ACBRRUBHREEEZ FLICHH LTz,
AR TIE2~3ADTY A 0 FADER2HARBODHL VB ZFRIVALCHE I LERL, B
WO - BEIZREC BT 2 K8, FSEEGSCREsNZ DO EALNEY, BEENBEOLI b
TOICEEN T BINCEE T 2AREE 2R L T %, R 1 LR ClEER R VIR a5 A
Bl Uiz, 2OZ &, BURR I A DD, @2 WIEIT LI L %2RT, ZORKHHD~S
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Table 2. Number of samples caught, number of samples analysed, number of fish with Ir
marking and proportion of fish with Ir marking of red sea bream by month in
Group B of Shijiki Bay. June 1984 to September 1985.

No. No. No. Proportion
1 fish wi i i
Year Month nggfts asr?;rllgsiz Ir ;azvl(lgﬂg (;f irllsilrlji’:;
(A) (B) © (C/B) (%)
1984 June 1,816 38 38 100.0
July 468 61 29 17.9
August 224 122 36 29.5
September 399 218 47 21.6
October 335 126 50 39.7
November 176 76 35 46.0
December 182 155 51 33.0
S. total 3,600 796 286
1985 January 311 173 64 37.0
February 215 149 29 19.5
March 154 65 8 12.3
April 242 92 41 4.6
May 185 145 25 17.3
June 497 171 55 32.2
July 148 115 62 54.1
August 48 34 19 56.3
September 34 26 17 64.7
S. total 1,834 970 320
G. total 5,424 1,766 606

A DA X (CFER 100 mm, FHEEI0) 54T, FHEEENRICE RLLREZ SRRV,
RACH D EHE - ARNERIC L D BABEZBHMBL - bO Ll 2,

(5) IrE@faoHREE
SHEHETOIMERADHEE G SBAD Y 11250 2 R AD LR E 2 BT 5, BRE
BO1I~2HRITBVTIE, KRAINEEE BE - &0 /| - 30h, 1984) X hBABRICKAA L
XBITE DT, KA L HERS NREREIC OV TIRBEHMES T2 LICIrE83Em L s L, %77,
FUT LAY T T RTOEEICIIRORC L VEEIMESR AR EETE L 2,
BEMESARHE=FAEH (IrERARE SRR
KIWCARRURACBHOAR 1 EHRZEY D OEREL, SR, MEHRARY, BErARKK
URARBEEERL 72,
KEBSFOR TR EERTORER LEIL A ThhErot, 198348 H, 1984 £ 6 BR VT BTiEL
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Table 3. Number of samples caught by one operation, in each station, number of samples
analysed, number of fish with Ir marking, corrected number of fish with Ir
marking and number of natural fish of red sea bream by month in Group A of
Shijiki Bay, August 1983 to February 1985.

No. of No. of No. of  Corrected no.  No. of
Ver Mo e sl i vib offpit
(A") (B) ©) (C=A(C/D)) (A —=C)
1983 August 769 26 26 *410 359
September 647 8 8 *109 538
October 210 36 10 58 152
November 99 80 42 52 47
December 196 186 78 82 114
1984 January 353 310 136 155 198
February 248 195 48 61 187
March 302 44 15 103 199
April 469 298 75 118 351
May 220 185 63 75 145
June 122 122 42 42 80
July 46 41 9 10 36
August 51 37 13 18 33
September 18 18 2 16
October 70 47 6 61
November 23 15 4 6 17
December 72 6 2 24 48
1985 January 12 9 6 8
February ' 2 1 1
Total 3,929 1,664 586 1,344 2,585

* Including fish judged to be with Ir making by sighting.

ERIBOTEBEORENMTbL, 0BG, BRARFBEROSH - HBRELERH L TRV, &
FAEAOBREIARI VLT LLREITbN DI TRZ WA, BIBELMR B otz, LIS
DOFFRICB VLTV D2 OFE L TEEIRENMTON A IR, ZOFYEEE -7, BEEFHERK
IZABETI983E8 A» o 1985 2 HE THYD 0~410 B, &5 1,34 ERU'BEET 1984 £ 6 Bh 5
1985 £ 9 B2 TICHYD 19~1,430 B, &5 2,567 B TH 72,

BEADBRI BT 2 ABIHIREEIZ, ABTR 11 A»oBE 1 HE TU0~50%ETH 7225, 70D
BETFETL, 3A»S8AET20~30%E 2T L, Hib, MAEZ LK1 ERIZZ0EE K
shElEFsrontrol, 925 11 HE TI~20%BE TP Lizs, 128»084E1 ATk
30~60% B DEEERL 72,
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Table 4. Number of samples caught by one operation in each station, number of samples
analysed, number of fish with Ir marking, corrected number of fish with Ir
marking and number of natural fish of red sea bream by month in Group B of
Shijiki Bay, June 1984 to February 1985.

No. of No. of No. of  Corrected no.  No. of
ol . . . ;

Year  Month R eed Imarking It marking | fidh

(A) (B) (®) (C=A(CD) A-0C)
1984 June 1,452 38 38 * 1,430 22
July 222 61 29 106 116
August 224 122 36 66 158
September 399 218 47 86 313
October 335 126 50 133 202
November 176 76 35 81 95
Decomber 182 155 51 60 122
1985 January 311 173 64 115 196
February 215 149 29 42 173
March 154 65 8 19 135
April 242 92 41 108 134
May 185 145 25 32 153
June 497 171 55 160 337
July 148 115 62 80 68
August 48 34 19 27 21
September 34 26 17 22 12
Total 4,824 1,766 606 2,567 2,257

* Including fish judged to be with Ir marking by sighting.

BETI, AREERBMAEERED S H»oBE1HE TER20~40%E%25 L, 205253 A
10~20% B I LIz, 4 A5 5 6 AT 10~40%5 %R L7zA, 7 HMETIRABICEMNL 50~60%
BEOEEXRER L,

lExgz ez i, 1983FEEHh 5 1985 FEFKE THRIMAIXEND 0 E£AD 20~30% &% ' 1 E£HD
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B: June 1984 to September 1985.
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