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SUMMARY

A production model analysis was conducted for the Atlantic stock of
bigeye tunma, on the basils of CPUE from the Japanese longline fishery for
the years 1961-1987. The fishing intensity estimated by the Honma method
vag adjusted for the deep longline operatiom for 1980-87. Results show that
the stock is in a healthy conditlon and that present catches are below the
estimated values of MSY. The model also indicates that the current fishing

effort is at a level below the estimated Fopt.

RESUME

Cet article analyse 1'état du stock de patudo Atlantique par le moddle
global, en utilisant les CPUE de la p&cherie palangrilre japonaise pour les
anndes 1961-1987. révisées pour la CPUE de 1974 ont &€t utili-

L'intensit& de pé@che a

Des valeurs
sées. eté estimé par la méthode de Honma en ajus—
tant pour 1'utilisation de la palangre profonde, pour la période 1980-87 .
Les résultats montrent que le stock est en bon &tat et que les prises
actuelles sont 3 un niveau inférieur i ceux estimés pour la PME. L'anmalyse
indique aussi que 1'effort de péche actuel est 3 un niveau inférieur au

Fopt estim@ par le modile.
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RESUMEN

Se analiza el estado del stock de patudo atldntico mediante el modelo
global, utilizando las CPUE de la pesqueria palangrera japonesa para los
aflos 1961-1987. Se han aplicado los valores revisados para la CPUE de 1974.
La intensidad de pesca estimada.mediante el m&todo de Honma, se ajustd para
la operacifu de palangre profundo para 1980-87. Los resultados muestran que
el stock se encuentra en buen estado y que las capturas actuales estin a un
nivel inferior al que se calcula para el RMS. E1 andlisis indica tambidn
que el esfuerzo de pesca actual se encuentra a un nivel inferior al del

Fopt estimado por el modelo.



1. Introduction

Bigeye tuna is widely distributed iIn the tropical and
temperate waters of the Atlantic Ocean, between approximately 45%
N and 45% 8.

digtribution by different fleets and gears, such as

The stock is exploited in the entire area of
longline,
purse seine and baitboats.

The main bigeye fishery is the longline, which operates
throughout the year in the entire distribution area. The longlina
fishery directly targets large fish, and since 1980, Japanese and
Korean longliners have targeted bigeye using deep longline and
concentrating the effort 4in the time-area strata whers the
density of bigeye is greater.

Bigeye tuna is also target seasonally by some local baitboat
fisheries in the areas of the Azores, Madeira, Canary Islands and
off Senegal. These fisheries exploit mainly pre-adult and adult
bigeye tuna.

The topical surface fleets alsn catches an important amount
of juvenile bigeye tuna, in mixed schoals with vyoung vyellowfin
and skipjack.

The Japanese longline fishery dominates in the Atlantic
bigeye catch and tazrgets this species over the entire arza of

distribution. This facts and the absence of an abundance index

from the surface fisheries, gualified the wuse of Japanese

statistics as a base of production model analysis to access the
status of stock of this species.
The present study updates the previous one by Miyabe (1989),

and covers the period from 1961 to 1987.
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2. Materials and methods

It is presently accepted the hypothesis that the bigeye tuna

forms a unique stock in the Atlantic Ocean. A recent study

(Pereira and Bard, 1985) analyzing the available information on
tagging experiments, distribution by areas and sizes and spawning
activities has shown evidence to support the present hypothesis,
which is adopted in the present study.

from the most recent

The catch data are taken TCCAT

statistical publications (ICCAT, 1988). The procedure used to
estimate the total effective effort and catch of +the Atlantic

bigeye tuna is described by Miyabe (1988) and outlined as

follows.

Step 1. The Japanese lcngline Task Il data were used to

compute the effective effort of the specles, converting the

nominal fishing effort of deep longline operation to that o’
conventional longline oparaticn on the basis of gear efficienny
and deployment rate of deep longline, as described by Kume
(1985). Tables 1 and 2 and Figure 1, give the relevant
information mentioned in this step.

Step 2. The Japanese ncminal fishing effort thus calculated
forms a base to compute effective effort by Honma method

1973).

(Honna,
Average year period to obtain average density index by
1972.

The area south of 452 N and north of 402 S, except Mediterranean

month and 52 x 5% squares, covers the years from 1967 to

was chosen for the whole Atlantic for the computation of the



effective effort.

Step 3. The effective effort on bigeye by the Japanese
longline fleet was raised to the total effective effort of all
fishing gears multiplying the ratio of the total catch to the

Japanese catch.

The method described in Step 3, was not used in the

calenlation of the total Atlantic effort for the year 1974. For
this particular year, the cpue value used was an average of those
observed in 1973 and 1975. In fact, the 1974 cpue value deduced
from the Japanese statistics, appears unrealistic high which
induces a bias in the estimation of bigeye abundance. A detailed
analysis of bigeye abundance in the period 1973-75 is presented
by Persira (198%ms).

A production model analysis was conducted using the program
"PRODFIT" (Fox, 1975), for four cases of the shape parameter m,
w=0 , m=1 , m=2 and m rariable . The k parameter, corresponding
to the number of year classes that mainly contribute to the
fishery, was chosen as 4.

The input data used for Prodfit estimations are listed in

table 3.

3. Results and discussions

3.1. CPUE trends

The annual trend of bigeye CPUE for the Japanese longline
fishery, calculated based on standardized effort and catch in

number of fish (catch in number per 100 hooks) is shown in figure
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2. This longline CPUE is a good index of abundance of the adult
stock, since the catch of the longline fishery is composed of
mediuwn and large size fish. This trend indicates that the CPUE
has been relatively stable in the recent period, with a slightly
increasing trend when compared +to the period before the
intwroduction of deep longline. Average CPUE for the last five
years period (1983-87) is at 72% of the CPUE calculated for the

beginning of the fishery, pericd 1961~1965.
3.2. Production model analysis

The results of the adjustment of the model to the input

data, for each case of the m parameter are given in table 4 and
in figure 3. The HSY estimated values, depending on the value of
the m pavameter, are 66200 MT for m=2, 76500 MT for wm=1. and
136600MT for w= 0. Tho optimum effort levels estimated for weach
case range from 386 to 556 millions hooks, for m=2 and m=l
respectively. The estimated values for Fopt are highexr than theose
observed in the recent period. This has been the case in previous
analysis, whe;e the current fishing effort has been at a level
lower than the optimal estimated by production model analysis.
The observed total catches of bigeye tuna in the Atlantic have
decreased since 1586, mainly due to a decline in the longline
effort, and the MSY estimated values indicates that the present

catches are at a level below the lowest estimation of the MSY.



References

W. 1975.~ Fitting the generalized production model by least

Fox,
squares and equilibrium ag roximation.
Fish. Bull. US. Vol. 73 (1): 23-36

Honma,_ M. 1973.- Overall fishing intensity and catch by length
&lass of vyellowfin tuna “in Japanese aAtlantic " longline

fishery, 1956-1971. .
ICCAT, o1 . Vol Sci. Papers, I: 59-77

ICCAT, 1988.-~ Statistical bulletin, vol. 18 - 1987

Kume, §. 1985.- An analysis on the stock abundance of Atlantic
bi e¥e tuna caught by gapanese lon%line fisherg.
IceaT, Col. Vol: Sci. Papers, XXIIL (2): 248-253

Miyabe, N. 1989.- An updated production model analysis on
Atlantic big$ye tuna ag of 1986,
TCCAT, Col. Vol. Sci. Papers, £XX (1y: 1-5

Pereira, J. 1989 ms.- Analyse de l’abondance de patudo Atlantique
en 1973-75.
ICCAT, SCRS/89/98
vereira, J. and F. X. Bard, 1986 .~ Distribution, migrations et
structure de stock du patudo Atlantique.
TGCAT, SCRS/86/63 (unpublished)

Table 1. annual deployment rate of deep longline operation and

836 —efgﬁg%ency factor over conventional longline for
AREA T
¥§§§ _____ 1 2 3 4
1980 Rate (%) 5 41 75 29
Efficiency 1.35 1.24 1.32 1.22
1981 Rate (% 25 49
Efflc£e%cy 1.78 1.51] l.g? 1 %i
1982 Rate (%) 29 67 85 38
Efficiency 1.31 1.14 1.19 0.95
1983 Rate (% 11
Efflc1e%cy ., 1.75 l.gg 1 ?% 1.8;
1984 Rate (%) 10 63 90 50
Efficiency 1.5¢ 1.58 1.16 0.98
1985 Rate (% 12
Efflc£e%cy 1.82 l.gg 1 g; 0.82
1986 ' Rate (%) 8 91 96
Efficiency 3.11 1.53 1.72 1.33
1987 Rate (% 14 93 g
EETeiedey 1.59 1.27 1.48 0.88
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eép longliné efficiency was adjusted.

2. catch, effort and CPUE on Atlantic bigeye tuna by the
Aapanese longline fleet, 1961 - 1987, For’ 1980 -87,

Table

Hook
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Effective
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(million)
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weight
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Table 4. Estimated population parameters obtained from_ production
model analysis” £or Atlantic bigeye tuna, 1961 - 87.

Y-max F-optimum 1983-87 catch
(1000 MT) (millién hooks) (1000 MT)
variable 137.0 -

0 136.6 - 47.8 ~ 74.3
1 73.5 764.6
2 66.3 386.8
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Fig.1 ~ Area division used for the adjustment
of deep longline effort.
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Fig.2 - Trend of annual CPUE of bigeye tuna caught by
Japanese longline fishery in the whole Atlantic
1961-87.
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Fig.3 -~ Yield curves of the production model analysis
bigeye tuna in the whole Atlantic, 1961-87.
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