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SUMMARY

Production model analysis was -conducted for bigeye tuna in whole Atlan-
tic on the basis of CPUE calculated from Japanese -longline statistics for
the years 1961-1985. The CPUE was estimated by the Honma method with ad-
justments of deep longline operations. Result o4f the analysis confirmed the
Atlantic bigeye tuna stock has been under high exploitation, but is still

in healthy conditfion In recent years.

RESUME

L'analyse du modile de production a &cé effecrude pour le thon obdse de
1'Atlantique entier au moyen de la CPUE calculde A partir des statistiques
palangridres japonaises pour les années 1961~85. La CPUE a &té estimBe par
ia mé&thode de Homma, en 1'ajustant pour les opérations de palangre de
profondeur. Les résultats de l'analyse confirment qué le stock de thon
obdse atlantique a &té soumis 3 une forte exploitation, mals &tait "encore

en bon &tat ces dernidres années.

RESUMEN

Se hizo un anflisis del modelo de produccibn para el patudo en todo el
Atl8atico, partiendo de la CPUE calculada en base a las estadisticas japo~
nesas de palangre de los affos 1961 a 1985. La CPUE se estimb aplicando el
m§todo Honma, con ajuste de las operaciones de palangré profundo. El re-
sultado del anfilisis confirmf que el stock atlfintico de patudo ha sufrido

una fuerte explotacibn, pero que se encuentra en buen estado.
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1. Introduction

Bigeye tuna has been the most important species for the Japanese
longline fishery in terms of amount of the catches as well as of the values.
Bestdes, this s an only species with which the Japanese longiine fishery
has a2 largest catch share, except a few years, in single gear-country
category 1n the Atlantic. Trend of the Atlantic bigeye catch, categorized
by major fishery, which also roughly accounts for the size of the fish taken
is shown in Figure 1. The catches by longline and bait boat fisheries 1in

- Canary-Azores-Madeira islands represent adult large sized fish wostly bigger

than 90 cm while purse seine and other baltboat fisheries capture juvenile
small fish less than 90 cm (Cayre et al. 1986). Except the Canary-Azores-
Hadeira baitboat fishery, both large fish and small fish fisheries appear to
have been increasing their catch consistently with respect to time series.
Therefore, the impact of the fisheries to bigeye stock must have increased
for 211 stzes of the species. The facts that the Japanese longline fishery
dominates 4n the Atlantic bigeye catches and targets this species over the
almost entire aress of the distribution of the speclies have qualified the
use of the Japanese statistics as a base of production model 2nalysis” . to
assess” the status of stock of this specles. The present study updates the
previous one (Xuma and Miyabe 1987) covering the period from 1961 to 1985;

2. Materials and Hethods

Recent studies .{e.g: Pereira and Bard 1986) -on tagging results,
distributfon by size and spawning activities 1mply the bigeye tuna in the
whole Atlantic Ocean forms 2 unit stock. Therefore, single stock hypothesis
was .adopted 1n this report for production model analysis. However, taking
into account & possibierseperated stock hypothesis, trend of CPUE for the
Japanese longline divided by north and south Atlantic at 5° N was zonitored
as before.

Materials  and methods used in this study is essentially the same "with
the previous work {Kume and Miyabe 1987}, :The procedure used to “estimate
the tota) effectiva effort and catch of the Atlantic bigeye tuna s outlined
83 follows.



Step 1. The Jspanese longline Task II data were used to compute the
effective effort of the species, converting the noainal fishing
efforts by deep longline operations to those by conventional
tongline operations on the basis of efficlency and deployment
rates described by Kume (1985). Tables 1 and 2 and Figure 2 give
the relevant informstion mentioned in this step.

Step 2. The Japanese nominal fishing effort thus celculated forms a base to
compute effective effort by Honma aethod (Honma 1973).  Average
year pariod to obtain average density index by month and 5 degree
squares covers the years from 1967 to 1972, Tha area south of 45
H and north of 40° S was chosen for the computation of the
effective effort,

Step 3. The effective effort on bigeye by the Japanesa Yongline fleet was
raised to the total effective effort of all fishing gears
maltiplying the ratio of the total to the Japsnese catches (Table
3}.

%03t of the relevant processed statistics previously described were
sdoptead from the work of Xuwme snd Miysbe {1986) for the years 1961-1984.
The present study sdds the values for 1985.

Production model analysis (Fox 1975) was conducted by the same
protedure a5 the previous work 1.e., four cases of shape paremeter m, ms0,
1, 2 2od varlable, perameter K (nuaber of year classes that mainly
contribute to the fishery) equals to 4.

3. Results
CPUE trends
Figure 3 shows bigeye CPUL calculated from the effective fishing effort

of the Japsnesz longling statistics cosputsd by the procedurs described in
the previous section. Three sets of the CPUE, f1.e., for whole, north and
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south Atlantic Oceans show a similar trend which might be an indication of
single stock hypothestis. Despite of the increased catch in the recent
years, the CPUE appears stable or even shows slight increasing trend
especially for the south Atlantic Ocean due to significantly high value in
1985. Average CPUE for the recent five years from 1981 to 1985 is 73% of
that for the early five years from 1961 to 1964,

4. Production model analysis

Addition of the high 1985 CPUE in the analysis resulted in higher MSYs

than those estimated 1in the previous work for all cases of perameter m
(Table 4 and Fig. 4). The MSY ranges from 73.6 to 174.5 thousand tons with
minor differences 1in degree of fit index. Since the recent level of the
fishing efforts are swaller than the optinum level which gives the HSY,
namely, no observations appear in the right hand rim of the productien
curves, 1t 1s difficult to decide which one of the MSYs presently estimated
would be most likely. However, it could be concluded that the stock of the
Atlantic bigeye tuna ¥s in a healthy conditton despite the increased level
of the exploitation in the recent year.
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Table 2. Catch, effort and CPUE (hook rate) on Atlantic bigeye tuna by

Yable ), Annual rate of depioyment of deep longline operation snd ts the Japanese 1longline fleet, 1961-85. For 1981-85, dee;
gear efficlency factor over conventional longline for 1980-85. Yongline efficiency 1s adjusted.
Area Year Catch in Yield in Effective Hook
-------------------- St . number welght effort rete
Year 1 b4 k] 4 (1,000) (1,000 47} (miliion)
1980 Rate{Y) 5 41 15 29 1961 243.7 11.0 29.8 0.818
Effictency 1.35 V.24 1.32 1.22 1962 367.9 15.7 54.0 0.681
- 1963 285.3 14.5 47.4 0.602
1981 Rate(%) 25 49 68 22 1964 343.7 17.3 6.1 0.563
Effictency 1.78 1.51 ISR 1.21 1965 648.3 28.5 117.8 0.550
1366 232.1 17.6 48.1 0.483
1982 Rste(x) 29 67 85 38 1967 180.% 8.5 31.5 0.574
Efficiency 1,31 1.14 1.19 0.95 1968 204.6 10.3 3.2 0.656
1969 263.6 10.3 38.1 0.692
1983 Rate(%) it 58 82 kY 1970 187.3 9.0 33.5 0.54%9
Efficiency 1.7% 1.25 .16 1.07 1971 394.9 20.3 85.7 0.461)
) 1972 346.0 18.1 79.8 0.435
1984 Rate(%) 10 63 90 50 1973 391.3 20.0 17.1 G.508
Efficiency 1.59 1.58 1.16 0.98 1974 457.3 20.9 69.0 0.663
1975 449} 17.4 113.% 0.1356
1985 Rate(X) 32 85 95 59 1976 171.0 7.3 50.6 0.338
Efficiency 1.82 1.62 1.17 0.86 1977 189.6 9.2 36.5 0.519
----------------------------------------------------------- - 1978 209.2 9.3 48.9 0.428
1879 270.4 12.0 62.1 0.435
1980 451.3 20.5 98.6 0.458
1981 469.0 21.0 127.3 0.368
1982 698.7 32.9 149.1 0.469
1983 351.4 15.1 717.5 0.453
1984 524.3 24.3 107.7 0.487



Table 3. Input flshery data in the production model analyses for
Atlantic bigeye tuna, 1961-85. Deep longline effort was
adjusted for 1580-85.

Table 4. Estimated population parameters obtained from production model
analyses for Atlantic bigeye tuna, 1961-85.

Japan L.L. fishery Atlantic total ) mn Degree of F-optimum  Y-max 1981-85
........................................... {shape fit index {(million (1,000 M7} catch
Year Yield in  Effective Yield in Effective parameter) hooks } (1,000 M1)

welight effort weight effort

{1,000 BT) {miliion) (1,000 MT) (million) variable 0.421 - 174.6
........................................................ 0 0.421 - 174.8 62.2-73.0
1961 11.0 29.8 17.0 46.2 1.001 0.417 731.7 86.6
1962 15.7 54.0 23.1 78.9 2 0.411 473.8 73.6
1963 14.5 47.4 26.0 84.7 T e e oo oo
1964 V7.3 61.1 23.5 83.3
1965 28.5 17.9 39.2 142.5
1966 17.6 48.1 25.0 108.3
1967 8.5 3.6 21.7 87.1
1968 10.3 31.2 23.0 73.3
1969 10.3 38.1 35.4 116.4
1970 9.0 33.5% 41.5 151.5
1971 20.3 85.7 54.9 252.8
1972 18.1 79.5 46.3 242.5
1973 20.0 17.1 56.3 277.1
1974 20.9 69.0 63.5 203.5
1975 17.4 113.5 60.6 306.1
1976 7.3 50.6 44.6 280.8
1977 9.2 36.5 54.1 212.7
1978 9.3 48.9 51.7 268.4
1979 12.0 62.1 45.1 235.6
1980 20.5 98.6 62.7 304.2
1981 21.0 127.3 67.1 405.2
1982 32.9 149.1 713.0 131.2
1983 15.1 71.5 62.2 319.3
1984 24.3 107.7 64.7 2688.8
1985 31.6 119.2 72.6 273.7



Cotch 1P MT

Fig. 1

W 8B~ 3§ -

. S

. PS

MM BB -1
LL

61

Bigeye tuna catch in the Atlantic by major fisheries.

Year
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ICCAT 1982, 1985 and 1986,
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battboat fishery for saal) fish.
purse seine fishery,

baitboat fishery for Yarge fish.
longline fishery,
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Fig. 2 Area divisfon used for the adjustment of deep
longline effort.
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Trend of annual cpue of bigeye tuna caught by Japanese
longline fishery in the whole Atlantic{upper panel) and
in the north and south Atlantic(lower panel}, 1961-85.
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Yield curves of the production model analysis for bigeye tuna in the whole Atlantic, 1961-85.



