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STANDARDIZED CPUE OF BLUEFIN TUNA IN THE WESTERN ATLANTIC CAUGHT BY JAPANESE LONGLINE FISHERY
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SUMMARY

In order to supply abundance Indlces as inputs to the VPA aralysis,
gtandardized CPUEs for the western Atlantic bluefin from the Japanese
longline fishery were estimated using the so-called General linear Model.’
Size specific CPUEs for the 3 to 5 age group and the 6 to 8 age group were
developed to better tune the VPA. Both indices shcwed similar stable trends

and moderate fluctuations in recent years.

DESUYE

Dans le but de donner des Iindices d'abondance comme entrfes aux analy—
ses de VPA, les CPUE standardis&es pour le thon rouge de 1'Atlauticue ouest
de la pécherie palangridre japonaise ont &té estlwbes en utilisaut le
mod&le linaire généralisé. Des CPUE spécifiques da taille pour les grou-—
pes d'dge 3 4 5 et 6 4 8, ont &té développées pour obtenir le meilleur
ajustement des VPA. Ces dernidres années, les deux indices montrent une

tendance stable similaire et des fluctuations modérdes.

RESUMEN

Para facilitar Indices de abundancia como Iinputs para anilisis de VPA,
se calcularon CPUE estandarizadas para el atiin rojo del Atliatico.Oeste de
la pesqueria de palangre de Japbn, utilizando el denominado Modelo Lineal
Generalizado. Se desarrollaron las CPUE especificas de la talla para el
grupo de 3 a 5 aflos y de 6 a 8 aflos para un mejor &alibracisn del VPA.
Ambos fndices mostraron la misma tendencia estable y fluctuaclones modera—

das en afios recientes.

1.¥ntroduction

Japanese longline fishery has covered the widest distribu-~
tional area of the west Atlantic bluefin and the longest time
sexies among major fisheries. Because of this, CPUE from this
fishery has been used in the stock assessment of this species to
tune the VPA.

Two sets of the CPUE were available; one is age specific
CPUEs (3 to 5,
er data within US 200 mile zone (Davis and Turner 1989), the

te 7 and 8 to 9 years old) obtained from observ-

other age specific CPUEs (3 to 5 and 6 to 8 years old) roxr the
whole west Atlantic stock. Since US observer data cover only
short period of recent ye2ars and localized area, the CPUE series
seem to be less informative. In fact, the former CPUE series
were not used in the VPA tuning because of this reason (ICCAT
1989).

In this study, the Japanese longline CPUE series from the

entire western Atlantic were updated using the revised 1987 data
and newly added 1988 data.

2.Material and Method

Japanese longline catch and effort data during 1975-1988
with codes for 5° square, month and kind of bait were used.
Data for 1988 were preliminary.

As a fishihg season, which is incorporated to the model,
each month from November to February was selected since the



Japanese longline fleet targeted bluefin tuna only in the north-
ern winter in the northwestern Atlantic since the implimentation
of current regulation in 1982. It is thought the CPUE of the
fishing season(November to February) represents abundance index
at the beginning of the latter calender year of the fishing
season. For example, CPUE of 1985-1986 fishing season represents

the abundance of year 1986.

To obtain better CPUE series as an input for the purpose of
tuning VPA, size specific CPUE indices were developed. After the
examination of available size data, it was thought that the
matching of catch and size data was impossible by each 5 square
and by month. So length frequency (Fig. 2) was built by two
months intexrval (e.g. Nov.- Dec. and Jan.-Feb.) and inshore-
offshore water (divided by 65° W). Then catch data for areas 1-3
were matched with the length frequency in the inshore water and
the areas 4~9 were matched with that of offshore water.

Needless to say, it is better to have ages included in the
index as few as possible. However, considering the nature and
the availability of the size data, it was thought better to
estimate CPUEs for two age groups (3 to 5 years cld and 6 to 8
years old). Actually what was done is that nominal CPUE was
split into two age specific indices based on the percentage of

each age agroup in the size data.

Catch and effort data were aggregated to each area delineat-
ed in Fig. 1 and the CPUE was calculated per 1,000 hooks. The
histgram of nominal CPUE was shown in Fig. 3. Number of observa-
tions by year, month and area were tabulated in Table 1.

Then GLM was applied to obtain annual trend of the CPUE.
The multiplicative model was used as were the cases of last year’
works for this fishery (Miyabe and Suzuki 1989, Davis and Turner
1989):

LOG ( CPUE + 1.0 ) = p + ¥3 + My + By + MAyp + ejq
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where LOG : natural logarithm,
CPUE : catch in number of bluefin per 1,000 hooks,

" s overall mean,
Yy : effect of year (November to February),
Mj : effect of month,

Ay : effect of area,

MAjk : interaction term between Mj and A,

€34 * error term with N(0,0).

Constraints (EYiEO.O, EMj=0.0, EAL=0.0) were set to reduce

the number of parameters to be estimated. Design matrix was

prepared using dammy variable with 1, 0, -1 codes.

3.Result and Digcuesion

The distributions of normalized residual at each main effect
are shown in Fig. 4. Although in some cases the distribution is
different from normal, it seemed acceptable. The overall distri-
bution of residual (Fig. 5) is very close to normal curve. The
results of ANOVA are listed in Table 2. RZ2 is 0.51 and 0.41 for

3-5 and 6-8 age group, respectively.

In Fig. 6 and Table 3 standardized CPUE and its 95 % confi-
dent limits are shown. CPUE for 3-5 age group was fairly high in
1977 and 1978 indicating that 1973 year class was dominant. Thig
trend can be followed in the length frequency histogram in Fig.
2. After 1978 it has been stable with moderate fluctuations.
CPUE for 6-8 age groups showed consistently stable trend with low
CPUE in 1976 and 1983. During 1977-1981 and in 198% and 1987
CPUE was high and at about the same level. Similar trend in CPUE
wag observed in both CPUEs. 'This might mean fishing success was

affected by oceanographic condition, such as water temperature.
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Table 2. Results of ANOVA from the General Linear Model for
western Atlantic bluefin.

Age Souzce of Sum of Degree of Mean F ”
group variation square freedom Square statistics R*
3 -5 Regression 186.0483 47 3.9585 12.80 0.51
Residual 175,9551 569 0.3092
Total 352.0034 616
6 - 8 Regression 61.4972 47 1.3085 8.46 0.41
Residual £7.9679 569 0.1546
Total 149.4651 616 '

Table 3. Annual CPUE for western Atlantic bluefin tuna.

80 0.8583
8l 0.9266
82 0.4311
83 0.1131 0.0960
84 0.5116 0.379%0
a5 0.8948 0.5551
86 0.1875 0.2623
87 0.8743 0.5688
88 0.6679 0.6087
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79 0.3749 0.6314
0
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Fig. 2 Length freguency of bluefin in the western Atlantic caught by the Japanese longl

~west of 65 W) and two months interval (Nov.-Dec. and Jan.-Feb.).
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Fig. 4 Frequency distribution of the normalized residual plotted at each
main effect, 3 - 5 years old.
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Fig. 4 " Continued, 6 - 8 years old.
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Fig. 6 Standardized CPUE for west Atlantic bluefin based on Japanese

longline fishery. Solid line and dotted lines show CPUE and
its upper and lower 95% confidence limits.
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