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Pursuit of the Released Red Sea Bream— IV
Number and Weight of the Catch of Released Rea Sea Bream

in the Waters around Toyoshima Island.

Minoru TakABA * Akio Mi1zokaMmI » Takashi YONEJI

Sadao HiraTa and Toru FusHmMi

Abstract

The red sea bream, Paguruse major (''EMMINCK et SCHLEGEL), which is Widely
distributed in the waters of Hiroshima prefecture, the middle part of the Seto
Inland Sea, is of condsiderable economic significance.

Recently, the catch of these fish has decreased, so the fishery department of
the prefectural government has released red sea bream seeds. This paper is for
the purpose of estimating how many of the released fish were recapured in the
waters around Toyoshima Island situated in the middle part of Hiroshima
prefecture, between 1980 and 1984. The results are summarrized as follows,

1. Catch in number and weight of released fish was estimated by multiplying
the landing number of red sea bream at each age by the percentage of the
tagged and marked red sea bream. As the result, the recaptured individual
number during the period was presumed at 204, 500 individuals, and catch in

weight at 61. 86 tons.
2. The total recaptured rates were 18~22% for 4 years, 15~19% for 3 years

and 4~15% for 2 years.
3. The authors the parameters of population dynamics based on the age

composition of landings and those parameters are as follows,

Z . Total mortality coefficient 0.761
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S ! Survival rate 0.467
F . Fishing mortality coefficient 0.538
M ! Natural mortality coefficient 0.223
E ! Exploitation rate 0.376

4. The authors estimate that the expected catch in number and weight in six

years’ time, after we release 100,000 seeds (fork length:5cm), will be 39,000

individuals and 9.5 tons in weight.
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Fig. 1. The location of the investigation.
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Fig. 2. Flow chart for presumption of capturing weight of released red sea bream
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Table. 1. Catch in number and weight by different sizes. (according to
fishery diaries)

% Year 1980 1981 1982 1983 1984 -
A Month 66 —12 6—12 612 6-—12 5—11 ot
HEEE Number of boats 135 77 128 143 140
Hi# B Fishing days 2051 1369 2375 2428 2440 Total
HHERH Catch in number
$#iSize: 1 ~ 200 g 7,411 2,353 4,923 3,694 2,257 20,638
2 ~ 500 4,838 9,138 8,108 22,029 6,951 91,064
3~ 1,000 2,737 1,116 4,017 4,016 4,807 16,693
4 ~ 2,000 942 947 1,900 1,449 2,309 7,547
5 2000~ 99 149 379 329 337 1,293
i Total 26,027 13,703 20,327 31517 36,661 137,235
HEER Catch in weight
84 Size 1 ~ 200 g 966 349 717 503 338 2,873
2 ~ 500 4,993 2,885 5,796 7,178 8,570 29,422
3~ 1,000 1,874 810 2,655 2,664 2,969 10,972
4~ 2,000 1,238 1,315 2,687 1,966 2,770 9,976
5 2,000 ~ 267 428 1,108 922 969 3,694
it Total 9,339 5,787 12,963 13,333 15,616 6,938

BWHRED62~T4% % H5d, ROTHS 4 (500 ~ 1,000 g) A58 ~14%, +£7 (2009 Ki)
P56 ~17%, K54 (1~ 2kakil) 75~6%, HASA (2kablF) 7 1% E15-T 5,
—75, SIHBIREER /NS A DUE~5% % EHTROE(, ROTHY 4, K54, HKS
1, FTOMRETS > T B, 19834, 19844 & b N O DIEMIERE U TH 545, 19814, 1982
I, KA OUEBRD L, N4 DENDB A SRT,

B X6IRTEBD, BFELG 2EANELL L, TFEA, N 3ELDBTNITHE
5 AERICRISE L7z 2,665 RO, 24EMUL42.7 %, 34HMIF 21.5%, 1FEAIF 20.3%% b1,
MEOICCNHRNE L iov 54 OSREBIFES ML ZR Lo B3 1R~ 345k, /Ny 1T
1$ﬁ~5$@,¢ﬁ4?@2$@~6£%,ﬁﬁ%f@4¢@~mWﬁui,%ﬁ%T@5E
B~10FERLILEDBEEN, FRENOBBIC OV TERBESIH S 00D, FESIFIEAE D,
BHEOTSTARBREY ZERBETHRESNS <513 CoRICHAIER SN A, WEOL
EFRL, BSTHEALIGIENE bO0H 5, MEHOENE= 51 ORIZHICE DR HH
BERMBOIMEN O THH L, AMTHBHERORBREAHTET 2700, MEMRENIOOBAD
HEVCRAAEBR O HEIC X DR L, BATHLMAENREMECORMSHEIB L,
DFER, 1980FE~1984FEOBBUFHOMMBEIIF 2 ICRT EEBD 117.2 ~192.8 + v EHEE S
Nl SHICKIIHORBERLIEEDED O RO EMBITEEEETHR L, HBLIRERKE
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Fig. 6. Age composition of red sea bream.
xR2 BREHICBUA~IIHEEREIEN
Table. 2. Catch in number and weight by different sizes in the waters
around Toyoshima island. ‘
8 ¢ Size =
A H ﬁz R 7 NSS4 th s 4 Ko4 RS it
Item Year ~200g  ~600g ~1,000g ~2,000g 2,000g~ | Total
f ¥ B OB 1980 9,600 69,700 27,400 20,500 6,500 133,700
Catch in weight 1981 9,300 53,500 17,600 28,100 8,700 117,200
1982 8,300 58,200 26,300 28,600 14,100 185,500
1983 5,400 80,700 30,900 26,000 13,100 156,100
1984 4,400 105,500 38,000 33,900 11,000 192,800
i 37,000 367,600 140,200 137,100 53,400 735,300
m o R & 1980 76,400 203,600 40,600 15,100 2,600 338,300
Catch in number| 1981 58,000 164,600 25,600 20,200 3,100 271,500
1982 56,600 181,100 40,300 19,700 5,100 302,800
1983 35,600 267,300 47,000 18,800 4,400 373,100
1984 29,500 331,700 61,600 30,300 3,800 456,900
it 256,100 1,148,300 215,100 104,100 19,000 | 1742,600

IRICHERRA 2 O 15 T SEMBIE S LR E B I KN O R« Ea B EEIC AR L,
InoZEiT 2 LICIVBREBEICET 5~ 54 DESHKERD, K3IWRLT,

WW7“
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Table. 3. Age composition of caught red sea bream.

LS wWooABH F Year 4
Age 1980 1981 1982 1983 1984 Total
1 26,000 27,100 28,300 63,700 30,900 176,000
2 136,000 118,000 109,900 153,200 230,900 748,000
3 118,500 82,100 102,300 96,200 100,000 499,100
4 28,600 13,900 28,000 33,900 56,600 161,000
5 15,000 15,500 11,200 12,100 23,900 77,700
6 10,700 10,300 8,700 6,200 6,400 42,300
7 1,300 1,200 7,000 4,600 2,800 16,900
8 1,200 700 3,100 1,900 1,000 7,900
9 400 500 1,700 400 2,300 5,300
0= 800 2,000 2,700 700 2,800 9,000
it 338,500 271,300 302,900 372,900 457,600 1,743,200
% -3

CPUELHAEY, AEEORER CPUE &HEEKROBEZEERT IR LI, Ko b
LB, CPUE &HBEKEDMEICE,

Iny =351+051x
72120y g,
x. CPUE (kg/%-H)
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IFig. 7. Relationship between catch per unit effort
and the number of fishing boats in the
waters around Toyoshima Island.

._8_



JEKGEBTH #5165 (1986)

TH LI, 10 ~ 108 AR S N7 BT, 19824ELIM I EHEIRDL L5, AR
GER R AR 11 19804F, 19814EM 1.9%, 3.4 Ficwt L, 19824FELIBIE 16.5 % ~
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“““ KAEDTED, SEMOBHTIE I ERD 165%, 24EM13.7%, 3HEMI03%DIEEID
SRARICTT 5 EEHER 1195 TH - 1,

BEEBEICB Y 2 MR OIEBRBOHER, A EROESIERIICESRIBIEHRE A
FUTIT-700 2R LIZEBD, 1980 5~ 1981 DL 5,300 B~ 9,400 BTH -
fos, 19824ELIFEE 58,000 2~ 70,700 R &¥EINL, 54EMIT 204,500 B & HE S i, ES
IICRBEALEDET 2HEADPRLE L, BT 3HMA, |FEADIETH S,

HEERIL 1980~ 1981 4E1X 1.69 b v~3.06 b Th » 7208, 19824E~19844FITid 15.94
by~ 21.33 b &S, HIEMT61.86 by EHEES NI, ESBITHIME RIS ER 2 HR
PREEL, BOT3IHERDOIATH S, OB IBUFICITIERBNTOWRER 1928 VD)
B 11.5 BBMIRATH B EHEE Shic

IRIT 1980 470 © D JUf Fa D M HERL A HURE R, FFRESBICER L, 2200 REEH
KA 4R LT,

RO S B A TR S NI b DL TAEGATY S, 1979 KRB EIAERE
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FEARE 181 % L7105 T b, ERRIC19804EMFE D 4 ER O ER, BRI 141 b,
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OB A HEE U 7o
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Table. 4. Rate of marked red sea bream and number and weight of
recaptured red sea bream.

g H 4y B
Item Age 1980 1981 1982 1983 1984 Total
HERHK EIZED | 126 ( 4) 44 (1) 52(10) 158 (38) 161( 31) 541 ( 84)
Number of specimens 2 308 ( 4) 179 (10) 157(44) 208 (43) 287( 55) 1,139 (156)
(Number of marked 3 88 ( 2) 124( 2) 144(30) 109( 9) 109( 16) 574 ( 59)
specimens) 4 7 36 (1) 54(7) 35(3) 60( 5) 192( 18)
5 2 31 1) 24 14 21( 1) 92 ( 2)
6 1 17 16 8 6 48
7 1 12 9 3 25
8 1 4 6 4 2 17
9 4 5 1 2 12
10 = 3 7 10 2 3 25
it 536 (10) 447 (15) 480(91) 548(93) 654(108) 2,665 (317)
T E B % 1 0.032 0.023 0.192 0.242 0.192
Rate of marked 2 0.013 0.056 0.280 0.207 0.192
3 0.023 0.016 0.208 0.083 0.147
4 0.028 0.129 0.085 0.083
5 0.032 0.048
R R 1 800 600 5,400 15,400 5,900 28,100
Number of necaptured 2 1,800 6,600 30,800 31,700 44,300 115,200
3 2,700 1,300 21,300 8,000 14,700 48,000
4 400 3,600 2,900 4,700 11,600
5 500 1,100 1,600
g 5,300 9,400 61,100 58,000 70,700 204,500
BRREEER 1 0.13 0.10 0.91 2.59 0.11 3.84
Weight of recaptured 2 0.47 1.73 8.07 8.31 11.34 29.92
3 1.09 0.53 8.61 3.23 6.10 19.56
4 0.25 2.25 1.81 2.73 7.04
5 0.45 1.05 1.50
& 1.69 3.06 19.84 15.94 21.33 61.86

EFERFOEKRES A 0TLL, S=e BN TZ=MTHEM5, M=0.357 & LT3, —
73, BT LR A XICGE L b OO HREITTRAE B, 5~10% &R LT 5B,
FHRAORRT 5 & CATHBHEIFICENT O F DS HFERICA 2B OERRIZIDPE
2600, 1HFALUETRELAEETESBNI EPD, TZTHEHS=08, #-TM=
0.226 & L7zo TORER, MEHRMEFE, F=2-MX&D 0.431~0.637, ¥ 0.538 L1 D,
TR EL0.317 ~0.427, ¥50.376 L#EE SNt

—7, INLDHICRBEEPEEINTED, ThoE2ROTRBRICEBEEERDE T IR
L7co BRSOV THBIRREROIRRBDOLH 0.5 ~ 4.4 % LD Tl dH 5 S0

BEIWPRARTH B, BRHDILIP - 1B3EFAER I OV TERESBORBEREI SHEES S

,_10;
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Table. 5. Annual presumed number and weight of recaptured red sea bream
with marked and recapture rate in waters around Toyoshima Island

ﬂ—: %%ﬁm(ﬁ%ﬁ IE a Hi "% ?'g g
- Nlllmbeé‘ of Age
b e e ltem 1¥f 24f 34 47 5m | Total

1979 178,000 #EBHER (B) 800 6,100 21,300 2,900 1,100 | 32,200

Presumed number of recapfure.

HEHBRBBER (M) 0.14 1.73 860 180 109 1336

Presumed weight of recapture.

#oE M oMo (%) 0.47 341 11.95 1.62 0.64 | 18.11

Presumed rate of recapture.

1980 204,900 WE BEMENR (B) 600 31,000 8,000 4,700 44,300
Presumed number of recapture.
HEBMER (M) 0.11 810 320 273 14.14
Presumed weight of recapture.
W E BB R (%) 0.30 15.06 3.90 2.29 21.51
Presumed rate of recapture.

1981 335,600 HEBEBBRBRBEK (B) 5,400 32,000 14,700 52,100
Presumed number of recapture.
#EHMERE (b 0.90 8.30 6.10 15.30
Presumed weight of recapture.
W B OB B (%) 1.62 9.45 4,38 ) 15.45
Presumed rate of recapture.

1982 460,700 #F H M E K (RB) 115400 44,300 59,700
Presumed number of recapture.
WEEBBER (M) 2.60 11.35 13.95
Presumed weight of recapture.
T B WM 2B (%) 3.33 9.62 12.95
Presumed rate of recapture. .

1983 931,400 #oE B ER (B) 5,900 5,900
Presumed number of recapture.
o HWER (M) 0.79 0.79
Presumed weight of recapture.
#oE B WM R (%) 0.64 0.64

Presumed rate of recapture.

&, HFEES = 0448, BERE =038, RRAEZEDOLHEREERDIIL, MOKE
RINSDRAEEDEBRRET L,

BAMRORKE chF TOEEL S LICHRBRICH LTS 2BEBERE L, C
CTIRI0TRE%E bent 4 XT8 BHIDICHI LTc &9 5, AEHE, EERIT 1980505 1984
OEMEHHEE L, SESOPEEEL 1984 FEBMRX TOEEEKREL AV,

TR, beny A XI0FBAKKT AL &KLy, GEMTHT HESRESN, BHEER
12101 by EREI NI, KL, Cohicid, BERE S0 0 4R 30,800 2 (i
REOWMS) BENTEY, ChbEROTEENKIRRA S5, H4TR, 9.5 b v Eli5,
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Table. 6. Parameter of population dynamics of red sea bream in the

waters around Toyoshima Island.

T #  Year SE
HH lem 1980 1981 1982 1983 1984 Mean

o IR E N VA 0. 716 0. 654 0. 729 0. 848 0. 860 0. 761
Total mortality coefficiant

H ® # S 0. 489 0. 520 0. 483 0. 428 0. 423 0. 467

Survival rate :

HAXTCHRE M 0.223 - - - - 0.223
Natural mortality coefficient

T TR F 0. 493 0. 431 0. 506 0. 625 0. 637 0. 538
Fishing mortality coefficient

W # E 0. 352 0. 317 0. 359 0. 422 0. 427 0. 376

Exploitation rate

B & T®R D 0. 159 0. 164 0. 158 0. 150 0. 150 0. 156

Natural mortality rate

BT =54 OHEHEE BIRAEZR)

Table. 7. Parameter of populatidn dynamics of red sea bream except ones
released in the waters around Toyoshima Island.

T #  Year SEoy
BB ltem 1980 1981 1982 1983 1984 Mean
ol A Z 0. 711 0. 644 0..640 0. 793 0. 807 0.719
Total mortality coefficient
H ] 2 S 0. 491 0. 524 0. 527 0. 452 0. 446 0. 487
Survival rate
HRECHEHK M 0. 223 « - « - 0.223
Natural mortality coefficient
T TR F 0. 488 0. 421 0. 417 0. 570 0. 584 0. 496
Fishing mortality coefficient
T (1] H E 0. 349 0. 311 0. 308 0. 394 0. 401 0. 354
Exploitation rate
(S 7 A D 0. 160 0. 164 0.165 0. 154 0. 153 0. 159

Natural mortality rate
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Table. 8. Expected number of recaptured red sea bream.

Ay M((ﬁiim%?ﬁ( R A E M E R RRAERY RRREEHER

Release in Catch in Average Catch in Total Catch Total Catch
Age number number body weight  weight in number  in weight

0 | 100,000 (30,800) 20 ¢ (616) - —
1 56,500 21,244 134 2,847 21,244 2,847
2 26,386 9,921 256 2,540 31,165 5,387
3 12,322 4,633 415 1,923 35,798 7,310
4 5,754 2,164 581 1,257 37,962 8,667
5 2,687 1,010 953 962 38,972 9,529
it 38,972 9,529 38,972 9,529

w WP (Q4ER) So=0565, (14E#EIE) S =0467
R (2 ) Bo=0308, ( ~ ) E=0.376

sox BORAICHIES 12 S DRI R L 12 L1302 DN T 5,

* Survival rate (Yearling) S0=0.565, (Older than yearling) S=0.467
Exploitation rate ( » ) Eo=0.308, ( ” ) E=0.376

** The fish recaptured in the same year are not count in the figures above.
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Appendix table. L.

RGBT HE16% (1986)
1. HEM B SEMNABRER (~ )

Annual and monthly capturing weight in
Toyoshima island. (ton)

the waters around

H Month Ha St
i Yonr 1 2 3 4 5 6 7 8 9 10 11 12 Total Moean
1975 0.96 0.44 0.04 0.17 0.46 7.7114.58 6.20 354 1.45 4.22 767 474  3.95
1976 1.31 0.25 0.05 0.10 0.38 10.37 1517 7.95 7.16 7.74 8.05 5.16| 63.7 531
1977 1,50 0.25 0.07 0.07 0.48 8.5220.40 827 3.96 2.30 3.82 430 53.9 4.50
1978 1.06 0.91 0.25 0.33 1.91 b5.45 810 578 3.06 1.71 559 6.32| 40.5  3.37
1979 2.41 159 0.25 0.12 0.83 569 807 244 518 1.11 517 4.36| 37.2 3.10
1980 084 0.29 030 0.73 1.93 239 6.79 6.75 596 3.82 3.26 1.05| 34.1 2.84
1981 0.65 0.31 0.34 028 1.05 1.38 4.86 637 4.07 332 3.63 240 287 239
1982 0.43 0.70 0.17 0.58 227 5.46 7.05 1.79 4.33 2.79 437 357 335  2.79
1983 0.65 057 044 1.22 235 677 645 358 3.96 291 272 801] 39.6 3.30
1984 253 0.17 0.54 0.73 525 6.8013.45 504 6.13 3.01 656 682 575 479
S B Mean | 1.23 055 0.25 0.43 1.69 6.0510.5 542 4.74 3.02 474 497 436  3.64
B2 SBHKXICBY ZENHBER &
Appendix table. 2. Annual number of fishing boats in the waters around Toyoshima Island.
A Month| 2t Ty
% Year 1 2 3 4 5 6 7 8 9 10 11 12 Total Mean
1975 234 128 17 58 190 1,0311,967 1,016 798 420 696 1,007 7,562 630
1976 252 97 34 38 154 1,37821221,192 1,116 1,181 1,079 1722} 9,365 780
1977 365 108 40 36 200 1,23725131,272 717 850 964 861| 9,163 764
1978 262 209 59 86 439 8391455 1,023 596 419 881 909 7,177 598
1979 465 253 102 68 275 891 1,299 489 927 310 845 762| 6,686 557
1980 197 93 73 140 462 5461,080 911 904 856 683 237 6,182 515
1981 199 109 120 105 360 394 822 972 740 710 710 5111|5752 479
1982 135 192 76 145 541 9261,076 368 800 612 728 536} 6,132 511
1983 165 162 139 243 545 9401,004 657 753 734 6131,012| 6,967 580
1984 394 73 98 197 844 900 1,611 789 979 640 989 991 8505 708
SE ¥ Mean | 266 142 75 111 401 9081,494 868 833 673 818 754 7,349 612
%3 BEHMRKICBD AEMNASCPUE. (e/H-8)
Appendix table. 3. Annual and monthly CPUE in the waters around Toyoshima Island.
HMonth oy 5 5 7 8 9 w0 1 1|4
£ Year Mean
1975 412 340 229 290 242 7.48 741 6.10 4.44 346 6.07 761 627
1976 5.20 2.60 1.40 2.70 2.40 7.50 7.20 6.70 6.44 638 7.50 7.10| 6.78
1977 411 234 165 188 237 688 811 649 551 270 396 498, 589
1978 4.04 435 428 3.79 435 6.48 556 564 513 4.08 6.34 694 | 5.64
1979 517 6.26 242 179 3.00 6.38 621 499 558 357 6.11 572 557
1980 4.26 3.07 4.13 5.22 417 4.38 628 740 6.59 445 477 443 | 552
1981 328 283 279 262 290 350 591 654 550 467 511 470 4.98
1982 3.15 3.67 2.25 4.01 4.19 589 655 485 541 456 6.00 6.66 | 5.46
1983 3.95 3.52 3.16 520 432 720 642 545 525 397 444 792 | 569
1984 6.43 2.41 6.00 3.70 622 755 866 638 626 470 6.63 688  6.76
S 3 Mean | 4.37 3.45 3.04 338 363 632 683 605 561 425 569 629 586
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Appendix table. 4 Monthly capturing number recorded in fishery diaries.

(72

indiveduals )

£ A

Year month

i B
Number Number
of fishing of fishing

T

74
NG A

2]
iy 4

Size

REA RS 4
~2009 ~5009 ~1,000g9 ~2,0009 2,0009~ Total

CPUE
o/~ H)
Catch per unit

effort

boats days (ind/boat day)
1980. 6 13 146 211 451 168 68 19 917 6.3
7 25 350 724 3,897 777 219 36 5653 16.2
8 18 235 374 1,433 143 100 3 2053 8.7
9 21 303 736 1,873 530 139 14 3292 10.9
10 22 395 2,617 2,941 433 172 10 6173 15.6
11 18 332 1,833 2,150 266 93 8 4,350 13.1
12 18 290 916 2,093 420 151 9 3589 12.4
i Total 135 2,061 7,411 14,838 2,737 042 99 26,027 12.7
1981. 6 1 17 0 14 19 19 16 68 40
7 13 235 172 1,247 179 173 23 1,794 7.6
8 17 251 178 1,586 223 291 26 2,304 9.2
9 11 184 503 1,330 144 85 19 2,081 11.3
10 11 205 714 1,538 202 79 5 2538 12.4
11 13 260 616 1,777 199 140 20 2752 10.6
12 11 217 170 1,646 150 160 40 2166 10.0
it Total 77 1,369 2,353 9,138 L,116 947 149 13,703 10.0
1982 6 12 224 649 1,060 128 298 88 2,223 9.9
7 17 360 1,234 3,540 502 279 55 5,620 15.6
8 13 219 347 1,675 236 107 18 2,383 10.9
9 22 423 835 3,815 813 267 35 5765 13.6
10 21 375 955 2,756 532 177 29 4,449 1.9
11 23 393 495 2,260 925 411 97 4.188 10.7
12 20 381 408 3,002 881 361 57 4,709 12.4
it Total 128 2,375 4,923 18108 4,017 1,900 379 29,327 12.3
1983, 6 17 310 490 3,060 466 322 158  4.496 14.5
7 23 456 771 5,112 917 280 50 7,130 15.6
8 19 270 203 1,547 306 136 19 2211 8.2
9 17 260 517 2,528 335 104 18 3,502 13.5
10 22 393 755 2,204 415 147 30 3551 9.0
11 22 305 435 2,069 911 124 16 3,635 11.9
12 23 434 523 5509 1,186 336 38 7,502 17.5
it Total 143 2428 3,694 22,029 4,616 1449 329 32117 13.2
1984. 5 2 29 27 70 37 5 14 153 5.3
6 20 273 111 1,620 293 554 124 2,702 9.9
7 23 514 427 8778 1,194 660 116 11,175 21.7
8 22 311 59 3,629 668 247 13 4616 14.8
9 21 378 350 3,628 615 263 6 4,862 12.9
10 25 428 654 3,405 718 197 17 4,991 1.7
11 27 507 629 5821 1,282 383 47 8162 16.1
it Total 140 2,440 2257 26,951 4,807 2309 337 36,661 15.0
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Appendix table. 5. Monthly capturing weight recor ded in fishery diaries.
(kg)
£ % OW hRER g % Size IR RN

guglsk})ﬁ;g ﬁu]glsaj; g TN A KSA Kiks 4 %?tc{l per unit

Year month boats days ~200g ~500g ~1,000g ~2,000g 2,000g~ Total ?kgo/rboabday)
1980. 8 13 148 34.2 1483 1209 95.8 514 45086 3.1
7 25 350 81.7 1,363.8 5357  278.7 92.1 23520 6.7
8 18 235 474 508.9 1102 132.7 12.7  811.9 3.5
9 21 303 83.5 628.3 3184 178.1 37.8 1,246.1 4.1
10 22 395 328.0 931.0 298.9 2295 24.3 1,811.7 4.6
11 18 332 252.5 720.1  199.1 1241 24.0 1,319.8 4.0
12 18 290 139.0 693.0 291.2 199.3 248 1,347.3 4.6
it Total 135 2,051 966.3 49934 11,8744 12382 267.1 9,339.4 4.6
1981. 6 1 17 0.0 5.7 14.2 21.0 57.2 104.1 6.1
7 13 235 29.3 401.2 1347 2283 746  868.1 37
8 17 251 29.2 5269 1664 4158 737 12118 4.8
9 11 184 64.0 400.7 1050 1254 54.9 7500 4.1
10 11 205 109.1 456.9 1378 1065 132 8235 4.0
11 13 260 93.0 576.6  134.1 189.2 476 11,0405 4.0
12 11 217 25.2 517.4 1184 2235 107.0 9915 4.6
# Total 77 1,369 349.8 28854 810.6 1,3155 4282 57895 4.2
1982. 6 12 224 104.0 345.0 93.5  443.1  256.4 12422 55
7 17 360 168.7 062.8 3347 4023 1678 2,136.3 5.9
8 13 219 49.9 545.9 1500 154.1 43.7 9436 4.3
9 22 423 119.7 219.2 5411 3711 101.3 2,352.4 5.6
10 21 375 143.9 862.4 3515 | 2437 843 1,6858 4.5
11 23 393 69.9 7755 5832  578.0 2954 2302.2 5.9
12 20 381 61.4 985.7 601.9 4946 1595 2303.1 6.0
it Total 128 2,375 7175 5796.5 2,655.9 2,686.9 1,108.4 12,965.0 5.5
1983. 6 17 310 61.2 10143 3150 468.9 437.9 22973 7.4
7 23 456 89.8 1,6952 6295  387.1 142.6 29442 6.5
8 19 270 21.8 538.0  198.1 181.5 46.3  985.7 3.7
9 17 260 63.3 801.8  235.0 1105 479 11,2585 4.8
10 22 393 116.4 7152 2714 1964 82.1 1,381.5 3.5
11 22 305 65.7 690.3 2485  164.0 48.2 1,216.7 4.0
12 23 434 85.0 11,7234 7665  457.7 117.5 3,150.1 7.3
it Total 143 2,428 503.2 7,178.2 2,6640 1,966.1  922.5 13,234.0 5.5
1984. 5 2 29 3.0 18.8 18.5 6.2 37.9 84.4 2.9
6 20 273 19.2 519.4 1693 652.0 349.6 1,709.5 6.3
7 23 514 69.1 28453 788.1 8034 3414 48473 9.4
8 22 311 9.3 1,101.4 4192 2978 30.6 1,858.3 6.0
9 21 378 493 1,182.6 394.9 306.6 12.1 1,9525 5.2
10 25 428 94.1 1,028.1  446.1 2276 55.4 1,851.3 4.3
11 27 507 94.3 18745 7332 4710 1354 33144 6.5
it Total 140 2,440 3383 85701 29693 27706  969.4 156180 6.4
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Appendix table. 6.

&6 AN E S K

Age composition of different sizes of caught red

sea bream.
- A % m Size .
i = 2

i B £ INTA 147 4 K54 ERSA at
Year Age  _go0g  ~B00g  ~1,000g ~2,000g 2,000g~  Lotal
1980 1 126 126
2 232 76 308
3 87 1 88
4 2 5 7
5 2 2
6 1 1

7
8 1 1

9
10 3 3
it Total 358 165 9 4 536
1981 1 44 44
2 58 121 179
3 102 22 124
4 3 31 2 36
5 2 18 9 2 31
6 9 7 1 17
7 1 1
8 4 4
9 4 4
10 1 1 5 7
it Total 102 228 81 20 15 447
1982 1 52 52
2 46 111 157
3 3 113 28 144
4 10 42 2 54
5 1 16 7 24
6 8 8 2 16
7 2 9 1 12
8 5 1 6
9 1 4 5
10 10 10
#t Total 101 235 94 32 18 480
1983 1 115 43 158
2 39 169 208
3 1 90 18 109
4 9 24 2 35
5 4 10 14
6 8 8
7 3 6 9
8 1 3 4
9 1 1
10 2 2
il Total 155 311 46 24 12 548
1984 1 152 9 161
2 59 223 5 287
3 2 78 29 109
4 28 27 5 60
5 13 8 21
6 3 2 1 6
7 1 2 3
8 2 2
9 1 1 2
10 1 2 3
it Total 213 338 77 18 8 654



http://www.tcpdf.org

