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SUMMARY

Based on recent compilation of statistical data, a cohort
analysis was applied to the bigeye tuna stock of the Atlantic.

Results of projections of the catches and biomasses for
different intensities of fishing mortalities and exploitation

patterns are given.

RESUME

Une récente compilation de données statistiques a permis
d'appliquer une analyse de cohortes au stock de thon obgse de
1'Atlantique. .

Les résultats de projections de la capture et de la bio-

masse pour diverses intensités de mortalité par péche et divers

régimes d'exploitaion sont indiqués.

RESUMEN

Se aplicd un andlisis de cohortes al stock de patudo en
el Atldntico, basado en una recopilacidn reciente de datos
estadisticos.

Se facilitan los resultades de las proyecciones de las
capturas y biomasas de diferentes intensidades de mortalidad

por pesca y condiciones de.explotacidm.



1, INTRODUTION

The catch data were compiled from ICCAT statistical bulletins and

Scientific Papers,for the period of 1965-1978.

Cohorte -analyses and projections were carried out by -a WANG 2200

computer,using basic language (programs are available in I.N.I.P.).

For all the analyses,one stock was assumed in the total Atlantic

arca,instead of assuming a North and South stock (KUME and MORITA,1976).

2, THE ¥ISHERILS

The exploitation of the Bigeye tuna stock of the Atlantic is

carried out maiuly by different fleets.

2,1. Portuguese and Canarian Baitboat Fisheries

These flects operate in Madeira,Agores and Canarian Islands.

About 177 of the total Atlantic caught of Bigeye tuna is caught

by these fleets.

The catches are predominating of 2 years old fishes (Tab.l)

2.2,

F18 Baitboat Fisheries

The FIS fléet is composed of vessels from France,lvory

Const amd Senegal,bascd in Dakar,

by these flecets.

About 67 of the

The catches are

total Atlantic caught of Bigeye is caught

predominating of 1 year old fishes{Tab.2).
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2.3. TEMA Baitboats Fisheries

The TEMA fleet include baitboat vessels from Japain,Korea,Panama

and Ghana,based in Tema.

About 37 of the total Atlantic caught of Bigeye is.caught by

this fleet.

This fleet explores exclusivaly the fishes swimming in the sur-—

face,in the central Atlantic area,and catches are predominating of juvenis (Tab.

3.
2.4, Purse Seine

The Purse seiners are composed essentially of FISM (France,lvory

Coast,Senegal and Marocco) and Americain purse seiners.

About 37 of the total Atlantic caught of Bigeye is caught by

these fleets.
Purse seiners explore the surface strata of North and Centre
Atlantic area,predominating the catches of juvenis (Tab.4).
2.5. Longline

Include the fleet from Japan,Panama,laiwan,Cuba and U.S.S.R.,

exploting deep strata .

About 677 of the total Atlantic caught of.Bigeye is caught by

these fleets.

The catches are predominating of older fishes (Tab.5).

3. COHORTE ANALYSES

3.1. Catches

The average weights at age,were estimated by the following



formulas (POTIER et FONTENEAU,1981):

—0.104097(t+0;5425))

L = 338.53(l-e CHAMPAGNAT ,PTANET

W=2.15x 1075 1 2984

SANTOS GUERRA
L - Fork lenght (cm) of the fish

W - average weight (Kg.)

t ~ age

The catches in number by ages,were raised,when necessary,by the ratio
of the total weight caught (TICCAT,statistical bulletins) and the calculated total

weights.

For some gears,the available catches at lenght were previously con-
verted into ages. When necessary interpolated values were used.

For the years 1965 to 1975 was adopted average percentage compositions
of 1975-1978 of Portugal and Canarian baitboats,to estimate the catches in number
at age,for thosé vessels catches,on those years; for the FIS baitboat and for the
year 1978,was adopted average percentage compositions of 1965-1977; for TEMA bait
boat and for the years 1965-1976,was adopted average percentage compositions. of
1976-1978; for FIS purse seiners and for 1978,was adopted average percentage compo
sitions of 1967-1977 and,for Americain purse seiners,for 1965-1976,was adopted

average percentage compositions of 1976-1978.

Total catches,in number,at age,for all gears,for the period of
1978 are available in Table 6.

1965-

3.2. Natural Mortality

It was adopted the value of M = 0.45,according to KUME(cit. in GOMES,
1980).

3.3. Terminal Fishing Mortalities

- N ) 4
3.3.1. For the last age (10'),all years (1965-1978) were assumed values
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of F = 0.02;0.08;0.15 and 0.20

3.3.2. For the last year (1978),the values of F were taken as the
averages F's at ages,calculated by an imitial cohorte analyses,with the terminal F

as given.by FONTENEAU(1981).

3.4. Results of Cohorte Analyses

The aritmetic average of values of F,from V.P.A.,for 3 perods:
1965-1968;1969~1973 and 1974-1978 (Tab.7),were considered to analyse exploitation
patterns (Figs.2,3,4).

The F's are convergent from the ages of 4 to O year old.

The higher values of mortalities appear in the age 5+,as éxpected,

due to the longline fisheries patterns.

The mortalities of 0-2 years old fish were very small before 1969

as surface fishing only started to develop after that year (Fig.1).

Recruitment

For all assumptions of terminal F it appears that recrultment

was higher in 1975,being now at levels below 1969-1973. However,the assumption

of F =0.02,showed a very high value of recruitment in 1967 (Fig.5).
Spawning Biomass

The age of sexual maturity was taken as 3 years old(according to
KUME and MORITA,1966).

It was estimated the spawning biomass for each altermative of
terminal F (Tab.8).

The spawning biomass is at levels around 120 000 T,after 1969



(Fig.6). The higher and lower values correspond to recruitment values 3 years 166

before.

4.2. Results

4, PROJECTIONS Table 10 present the results of the projectioms for the 5 different

exploitation regimes.
4.1. Starting Values

The catch projection for 1980,1s£ alternative (54 000 T),agrees with
The initial popularion used in the projections (Tab.9),was the the amount caught in this year (56 000 TJ.

1978 population,estimated by cohort analyse for terminal F = 0.15 .

Under.the regime 3,the longrterm yield (61 00C t),will be around 27%

The averages weights at age,of the total catch were taken as higher and the Biomass about 207 more,than at present.

the weighted mean of the averages weights at age of different gears,being the

weight the total catches of those gears (Tab.9). Under the regime &4,the longtetm yield (56 000 T),will be around 17%

higher and the zpawning Biomass around 207 higher,than at present.
The average weight at age of the population,at the begining
of the year,was estimated using CHAMPAGNAT ,PIANET and SANTOS GUERRA formulas

(Tab.9). 4.2.1. Yield curves

A value of M = 0.45 was adopted as expressed before. vield curves for the 5 different exploitation patterm are

given in Figures 7,8,9,10 and 11.
Five different exploitation regimes were tried:

1 -~ No change in 1578 fishing regime. For the 15% 2lcernative of exploitration pattern,the MSY is

2 - Closure of BB TEMA fisheries,once this gear catches mainly of 48 000 T at Fpax.=0.3 . For ¥ =0.2,the longterm yield is almost the MSY, but -

juvenis (0-1 year old),increasing by 20% the longline and BB FIS fisheries and, the Biomass is 31% higher than at Fyax. -

keeping the level of fishery of purse seiners of Portugal + Canarian baitboat

fisheries. For the 27 alternative,the MSY is of 54 000 T and  the

3 - To.maintain the level of fishing of BB TEMA,to increase by Biomass of 216 000 T,at Py =0.3 . At F =0.2,the loogterm yield is of 51 000 T
507 the level of purse seiners fishing and to intensify by 20% the BB FIS, BB but the Biomass is 267 higher than at Frax. °
portugal + Canarian and longline level.

4 - To decrease BB TEMA and purse seimers fishing by about 507, For the 4t jiternative: MSY of 62 000 T,at Frpax. =04 -
to maintain the level of BB FIS and longline and to intensify by 20% BB Port. *+ Also in this case,at F =0.3,the longterm yield is of 61 000 T (only 1 C0O T less).

+ Can. fishing. but the Biowmass is 177 higher than at Fyg. -«
§ - To increase only the fishing of BB Port. + Can. by 207,
maintaining the fishing levels of the other fisheries. For the 4th airernative: MSY of 56 000 T,at F“ax.=0.3 and

0.4 . At F 0.3 the Biomass is 19% higher.

Max."

For the 5tP alternative: MSY of 48 000 T,at Fyuy,=0.2 and
0.3 . At F}mx'=0.2 the Biomass is 307 higher. )
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TABLE 1 — Total catches,in‘ number,at age for Portuguese + Canarian Baitboat fisheries.
: T - f - 1 l
I\IDADE 1865 1966 1967 1968 18969 1970 1971 1872 1973 1974 1975 1975 1977 1970 !
r O+ 1 145 1 375 1 688 3182 4 081 1 720 2 133 1 836 3 024 1 5872 18 084 8] 1 114 11
! 1 8 857 10 748 25 387 37 929 25 132 46 812 25 086 68 204 B2 712 15 898 132 298 94 9271 123 573 166
i 2 7 767 g 320 14 147 25 033 33 665 6 858 28 896 24 448 29 090 13 840 27 671 32 104 76 796 84
\ 3 5 226 6 271 5 666 13 118 13 889 11 751 679 3 045 3 523 9 380 2 937 2 298 11 143 26
l 4 1 190 1 428 1 328 2 996 3 196 2 681 1 1681 397 1 163 1 851 277 780 2 7186 [
i 5 240 288 241 578 546 647 149 60 508 601 72 191 1 038 1
6 59 71 63 145 159 128 u} 16 100 37 8] 0 174
7 15 18 15 35 60 0 u} 0 16 ) 0 0 54
LTDTAL 24 600 29 518 48 555 63 017 80 788 54 586 ]’ 58 224 898 (06| 100 136 43 185 181 339} 130 301 216 808 286

Table 2. Total catches, in number, at age for FIS baitboat fisheries.

i A&z"i 1955 1953 15569 1570 I 1971 1972 1973 1974 1575 1675

| o [, se ees 250 000 | 611 111 |4 261 111 | & 782 227 | 3 750 000 | 5 704 444 | 7393 333 | 6 315030 | 87
[ 12 354 66 364 | 140 727 | 981 091 | 1 101 273 ]  BE3 455 | 1 313 £55 | 1 748 526 | 1452 909 | 167 87y
! 2 367 1673 woss| sass| w7z 24 203 37 87 50 357 a1 enn

R 31 1924 s 3 003 i 3 355 2 520 3 99¢ 5 135 ¢

i “ i ¢ 76 153 1 29% 1 448 1 143 1733 P 1 974

i s ' 4 1 &d ‘ 333 R 352
RN ! 53 Be7 | 2 400 338 | 7 el 537 sEl

Taa 472 }




(V AGE 1965 15561 1887 i 1963 1 19868 \ 1870 1971 1972 \ 1973 1874 1875 1576 1377 1878
i - .
b+ 4 6872 10 284 | 53 718 291 203 l 343 440| 240 132 B16 404 748 429! 356 110 ] 187 814 223 483 |1 487 Sit
1 8- 643 15 §55 25 538 —117 837 133 005) 121 DB; 131 383 286 438| 143 833 | 292 580 755 B45 142 &%
2 1 750 5 396 6 723 40 668 56. 853 35 8471 126 223 102 0438 55 762 83 ST3- B2 £33 44 1EE
3 250 ‘ 598 645 | 3 031 1 974 2 153 8 353 16 811 7 384 3733 16 &ta g 221
4 135 250 488 2 207 2 483 1 385 6§ 250 6 805 3 856 645 3 455 g ,3:3
é 50 g7 102 328 108 52 2 213 1 377 551 44 2 654 771
6 12 34 . 8} 4 457 188 34 33 202 S8
1 7 0 8] 1 3 0 a 54 0 4 C c |3
! . ’ ] 41 .
\ TOTAL\ O\ 0 \15 568 32 557 \ 87 287 | 455 311 547 671\ 401 644 891 317} 1 182 196 571 51§ 1583 752 |1 380 853 {1 €73 320

TABLE 4 = Total catches,in number,at age for purse seiners (FIS + Americain)fisheries.

Cace | 1555 1356 1387 1663 1888 | 1970 | 1971 1972 | 1873 | 1874 1975 | 1975 1877 1373
| - .
5| 2 o ) 0 o 0 0 0 0 of o 0 c a3
i -5 s30 7 217] 2048 | 5=247| 9858 10 570| 22 585 | 19 565 | 19 808 | 12 274 12 107 | 5827 13232} & 222
2 coos7! 22 243| 21 335 | 34 805 | 93 979| 37 593| 92 837 | 97 439|143 834 | 69 06§ 72 868 | 32 14D | 125 781 | 50 433
3 126 337| se e73| 43 75e | 80 955 | 103 8es| 101 331 | 144 983 | 154 380 | 203 338 | 235 Ose| 183 160 | 115 250 | 203 223 | 204 333
s 175 5221 85 705! 43 708 | 108 629 | 105 112|104 714 | 182 532 | 87 849 | 117 566 | 187 450| 211 723 | 173.503 .| 203 285 | 202 227
5 135 723| <9 2¢5| 40 €e2 | 83 803 | 76 89s| 81 281| 141 552 | 85 315| 84 560 | 115 616 124 100 | 135 146 | B3 283} 35 264
5 sy 427| 24 557| 23 523 | 38 286 | 45 80| 47 431| 73 366 | 60 326| 56 266 | 78 118] 77 086 ) 53 632 | 24 010} 25 53¢
7 38 282| 12 283{ 11 710 17 342 23 187| 22 417| 30 354 | 27 345| 21 899 | 36 848 49 532 | 28 632} 1387 g5
5 7705al 2773 2355| 3728 5155 6 1eg| 72l | 6018) 4275 13413 27 002| 10 818 15 G
5 1571 224 219 670 seg|  e78| 1 204 845 84| 2 963 5 903| 8 242 53 50
10" C1szl . 32 43 GE 56 109 272 235 48|  BS2) 12354 2 205 50 s
TTeL| st es2 | 239 455 | 16 4e3 | 351 431 | 454 631|412 481 | 707 508 | 559 318 | 654 454 | 749 74| 764 720|571 305 | £33 123 E03
! i

“TABLE 5 ~ Total catches,in number,at age for longline fisheries.
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TABLE 6 - Total catches,in number,at age for all gears.
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AGE 166G5-610 1969-73 1974-78 AGE 1965-66 | 1u69-73 | 1974-74
0" 0.02 0.36 0.23 o* 0.02 0.38 0.31
1 0.0l 0.23 0.17 1 0.02 0.24 0.2
2 0.02 0.12 0.10 2 0.03 0.12 0.12
3 0.07 0.11 0.14 3 0.10 0.13 0.17
4 0.17 0.15 0.32 4 0.25 0.18 0.37
5 0.32 0.18 0.53 5 0.44 0.29 0.62
5 0.45 0.26 0.75 8 0.68 0.46 0.95
7 0.55 0.30 0.98 7 1.07 0.67 1.27
8 0.38 D.24 0.43 8 1.12 .70 0.95
] 0.18 0.08 0.25 3 0.73 8.41 0.68
10" n.02 0.02 0.02 10”7 0.15 0.15 0.15
5) D)
AGE 13965-68 1969-73 1974-78 AGE 1965-68 | 1969-73 | 1874-76
0 0.02 0.38 0.28 a .02 0.38 0.33
1 0.02 0.24 0.21 1 0.02 0.24 G.23
2 0.03 0.12 0.12 2 0.03 0.12 0.13
3 0.10 0.13 0.18 3 0.10 0.13 0.17
4 0.24 0.17 0.36 4 0.26 0.18 0.38
5 0.42 0.26 0.59 5 0.45 0.30 0.62
6 0.83 0.40 0.87 8 0.59 0.48 0.95
7 .94 0.55 1.12 7 1.12 0.72 1.32
8 0.87- 0.53 0.76 8 1.24 0.77 1.05
g 0.50 0.25 0.51 9 0.85 0.50 0.76
16" 0.08 0.08 0.08 10”7 0.20 0.20 0.20
TABLE 7 - Average of values of T, for 3 perieds(1965-1968;1969~1973 and 1974-1978),for

4 alternatives of terminal F:

A) Ft=0.02
8) Ft=0.08
C) Ft=0.15
D) Ft=0'20
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ACE

[

W

L]

i 39 h 3° h 47 h 5% h

o' 11 445 526 0.4 o1 0.1 0.07 0.12 g.24 | 0.5
1 4 430 963 4.4 2.6 G.11 0.07 0.08 0.14 0.45
2 3 864 061 15.5 9.8 0.08 0.08 G.07 0.07 0.45
3 2817 149 31.4 22.7 0.15 0.14 0.12 0.13 0.45
4 1 %19 881 52.8 41.3 0.27 0.28 0.24 0.24a .45
5 430 ‘L}U‘Jl 78.3 64.9 0.48 0.48 0.43 0.44 0.45
6 133 542 107.6 92.8 0.68 0.74 0.87 0.687 0.45
7 23 441 121.8 123.5 0.90 1.05 1.02 1.0z 0.45
8 4 503 188.7 156.6 0.15 g.18 0.18 0.18 0.45
9 443 208._5 181.1 0.18 0.18 Q.15 0.15 0.45
1-‘]d 443 243;8 226.2 0.18 G0.18 0.15 0.15 0.45
TABLE 9 ~ Starting values for projections.
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T 3 K] 7 3
0 BB TEMA 0 BB TEMA ~-50% BB TEHMA | = BRI TEMA
+207 BB TIS {+207 BB I'IS = BB FIS = BR T'LS

Same Regime | +20Z LL €207 1L = LL = LL
= PS -502 PS ~50% S =18

= BB P+C {+20Z BB P+C +207 1B P+C 1207 3B P+C
1979 221 221 221 221 221
1980 231 228 230 234 230
1931 226 223 230 235 223
1892 215 217 228 252 212
Lr 205 221 246 2 203
1579 171 w1 171 171 171
1980 191 186 186 191 190
1981 178 171 171 180 176
* yem 167 164 170 177 165
LT 158 ' 168 188 188 155
1979 45 49 49 44 46
1980 54 57 57 53 55
¥ 1961 57 59 60 57 st
1982 54 56 58 56 55
i 48 sS4 61 56 49

TABLE 10 - Results of Projections ia 1 000T.

Biomass(B)

Spawning Biomass(Bs)
Yield(Y)

LT - longterm.

* - estimated
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FIGORE 2 = Fishing mortality at age,for 4 alternatives of terminal
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