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SUMMARY

Surplus production models were adopted to assess the status of the south
atlantic albacore resource. Abundance indices of the stock are derived from the
1967-1988 cetch and effort statistics of Taiwan longline fishery by using Honma's
algorithm. The results obtained are as follow: (1) a generalized production model
with perameter m equals 1.001 and significant year class k equals 3 appeared to
be the best fit of the data set; (2) the MSY of the resource was ectimated at
sbout 27,300 MT per gear.

The current catch level (around 25.9 thousand MT in 1988) is near the
estimated MSY while the current effort level was near the estimated optimum
fishing level producing the MSY. Since cateh level has been approaching the
weximum potential yield of the stock in the mid-1980e, it is hence suggested that

e careful monitoring of the fishery be continued.

RESUME

Des modéles de production excédentaire ont 6té adoptés pour &valuer 1'&tat
des ressources en germon sud-atlantigue. Des indices d’ebondance du stock sont
caleulés & partir des statistiques 1967-88 de prise et effort de la pécherie
palangridre taivanaise en utilisant 1'algorittme de Honma. Les résultats obtenus
sont comme suit: (1) un mod2le de production généralisé, avec un peramdtre m égal
& 1.001 et une cleese annuelle significative k égale & 3, semble domner le
meilleur ajustement du jeu de donndes; (2) la PME des reseources a &té estinée
a environ 27.300 T par an.

Le niveau actuel des prises (environ 25.9 milliers de TM en 1988) se trouve
aux slentours du niveau estimé de ls PME, alors que le niveau actuel de 1’effort
se situe sutour du nivesu optimal de péche donnant la PME. Du fait que le niveau
des prises é&tsit proche au milieu des annédes quatre-vingt de ls produstion
maximale potentielle du stock, on suggére ici de continuer de suivre de prés la

pécherie.

RESUMEN

Se emplesron modelos de produccién excedente para evaluar la situscién de
los recursos de atin blanco en el Atlintico sur. Los indices de abundancis el
stock se deriven de las estadistices de captura y esfuerzo de la pesqueria
palangrera de Taiwan en el periodo 1967-1988, aplicando el algoritmo de Honma.
Los resultados obtenidos son los siguientes: (1) el mejor ajuste del conjunto
de datos parecia ser un modelo del modelo de produccién genmeralizado con m = 1001
y une importante clase de edad k = 3; (2) el RMS del recurso se estimé en 27300
t anuales.

El nivel actual de caprura (unas 25.9 miles de t en 1988) se alcanza cerca
del BMS estimado, mientras que ol nivel de esfuerzo actual era aproximedamente
el nivel éptimo de pasca estimado para obtener el RMS., Dado que el nivel de
captura se acercd a mediados de los afice 80 ml rendimiento p(;tencial wiximo del

stock, se sugiere continuar une cuidadosa vigilancis de la pesqueria.
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INTRODUCTION

It has recognized that there are two distinct albacore stocks
in the Atlantic Ocean segregated at the 5 degree N latitude (Yang
@t al. 1969; Yang 1970; Bartoo 1979; Yang. & Sun 1983). Southern
stock of albacore {(Thunnug ) is one of the most abundant
and economically important tunas resources in the south Atlantic.

Japanese longliners began in the early 1950s exploiting
south Atlantic albacore resouce yet has switched target species
to bigeye and bluefin tunas since early 1970s. Taiwanese
longliners started early 1960s fishing in the south Atlantic for
tunas resources and became targetting on albacore since late
1960s. The longline fishery developed rapidly in the early years
yvet has remained fairly steady level since mid 13970s. Taiwanese
catch of albacore, which composed the majority of harvested
albacores in the south Atlantic, ranged from 15 to 38 thousand mt
in the past two decades.

Since early 1970s, the south Atlantic albacore resource were
essentially fished by Talwanese longliners except that the
emergence of south African bait boat fishery started mid 1980s
taking mainly surface juvenile albacores. Catch and effort
statistics of Taiwanese longline fishery therefore have become
one of the most indispensable data sets to assess the status of
the stock. Several studies on the assessment of south Atlantic
albacore stock condition have already been carried out based on
the data set {(Yang & Sun 1983; Liu 1985; Yeh & Liu 1988). Hain
purpose of this study is thus to assess the stock by using the
updated 1967-1988 catch and effort data series.

MATERIALS AND METHODS

ICCAT Statistical Bulletins (1967-1688) are the major souce
of data for annual catch and nominal effort statistics of south
Atlantic albacore fisheries. Detailed catch and effort data,
compiled by five-degree-square-block and by month, of 1?57-1988
Taiwanese longline fishery were the major source of data for
effective effort analyses in this study.

Because albacore caught by longliners comprised the majority
of total albacore landings from the south Atlantic, catch per
unit effort derived from longline fishery was thus adopted as the
relative abundance index of the resource. Effective longline

fishing efforts were derived by using Honma's algorithm (Honma
14973).

Pella and Tomlinson (1969) suggested the generalized form of
production model for a single-species system as follow:

m
dp/dt = H P(t) - K P(t) -~ q £(t) P(t)

where P{t) i

) the population size at time t;
H, K,

s .
m are constant parameters and H, K must be positive
when m < 1, or H, X must be negative when m > 1;
g 1is the catchability coeffficlent;
f{t) is the fishing effort standardized to be proportional
to its fishing mortality rate.

At equilibrium situation; wa can get:

gqf + K 1/(m-1) 1/(m-1)
Y = Qf (ceweeee ) = £(a+bf) (1)
H
qf + K 1/(m~1} 1/(m-1)
Us=Y/f =g (------- ) = {a+bf) (2)
H

where Y is the equilibrium yield;
U is the equilibrium catch per unit effort;
a and b are parameters from recombinations of H, X, and q.

Following formulas, which are mathematically obtainable by
differentiating equation (1) with respect to £, are particularly
usefyl for the fisheries managerial sector:

[
(=)
K (1-m) 1 =
fopt = ------- = a{(--- -1) /b (3)
mq m
qK  1/{m-1) 1/(m-1)}
Uopt = (----) = (a/m) (4)
Hm .
K m/(m-1} K 1/{m-1}
Ymax = MSY = fopt*Uopt = H(----) - K(-=--=)
. mH mH
1/(l-m) m/(m-1) 1
= (m) a (--- - 1)/b (5}
m

Where fopt is the optimum fishing efffort required to

zproduce the maximum sustainable yield Ymax; and Uopt is catch per

unit sffort at catch level of Ymax.

For better expressing the concept of equilibrium, a method of
averaging fishing effort through a period of years was as follow:

i o= (KfL + (k-1).fi-1 +...+ Fi-k+1) / (k + (k=1}+...+1)

where k 1s the number of year classes which contributed most
significantly to total catch of the i-th year. The number of
significant year classes which would have contributions to the
present catch was considered to be 3 to 4 (Bartoo & Coan 1983).



RESULTS
fatch and Catch Rate

The catch level of south Atlantic albacore appeared at 25~30
thousand mt per year in the years of 1967 to 1373. ~The catch
trend in the period of 1974-1989 appeared to be fairly atable,
i.e., fluctuated between 20 and 25 thousand mt, except that (1)
catch level lowered to about 15 thousand mt in the yeatrs of 1983-
1984; and (2) catch level increase to about 35 thousand.mt in the
yaars of 198B6-1987. Ccatch level slided again to about 25
thousand mt per year in the past couple of years (Table:l).

Effective effort rose rapidly from 1968 and reachéd its high
value of about 99 million effective hooks in 1973,;?ané then
fluctuated between 60 to 80 million effective hooks in.:the years
of 1974 to 1581, and increased to 110 million effective hooks in
1982, In 1983 and 1984, however, effective hooks dropsfl to about
50 million but rose again to levels of about 110-130 million
effective hooks since 1985 {(Table 1).

CPUE . (number £ish/100 effective hooks) trends;shown in
Figure 1 were derived from 3 different standard years period
(1967-1977, 1978-1988, and 1967-1988} as requested Yy Honma's
mathod. The results indicate that (1) CPUE trends derived from 3
standard years period appeared very similar in tendencyj (2) the
standard years perionds of more fishing area coverages tends to
have closer relationship in CPUE trends. ’

Chosen 1967-1988 period as the standard years, CPUEL (number
of albacore caught/100 effective hooks) and CPUE2 .(Kg.caught/100
affective hooks) thus obtained can be viewed as a relative
abundance indicator of the resource. As shown in Table 1, both
CPUE1l and CPUE2 have revealed a similar trend. Relative stock
abundance appeared decreasimg rapidly from late 1960s until wid
1$708 then stablized at about 3 fishes per 100 effective hocks
or 40 Kg per 100 effective hooks upto 1986. Catch rate,; however,
appeared a decline trend in the past couple of years.

Broduction Models Analyses

Catch and effective effort statistics of the South Atlantic
albacore fisheries (Table 1) were analyzed by using surplus
production models. The best fit obtained from thegse models
appeared that when m value equals 1.001 and the significant vear
claess k value set to 3. The surplus curve thus derived is shown
in Pigure 2. Maximum potential yields of the stock, teking 1967~
1988 as the standard years, are estimated about 27,300 mt per
year and the correstponding optimum fishing efforts were
egtimated as 134 million effective hooks per vear

DISCUSSION

It has well acknowledged that surplus production models are.
among the simplest and most widely used approaches in the
assessment of exploited fish populations. Despite that
requirements as (a) fishing capabilities remain constant and (b)
thers is an immediate responsive mechanism of the stock against
enviromental stress are generally difficult to verify, it is
8till the authors’ viwepoint that production models will continue
for some time to serve as a basis far management of important
fish stocks of the world's fisheries. Particularly whan
infomation as fisheries biological charcteristcs and fishing
activities is still in rather poor situation.

Honma's algorithm in effort standardization has been adoptad
for many years as one of the standard methods for evaluating tuna
gatocks in the Atlantic Ocean. Previous studies on the status of
south Atlantic albacore resource have all employed the algorithm
{Shiochama 1977, 1978, 1979; Bartoo & Coan 1983; Yang & Sun 1984;
Liu 1985; Yeh & Liu 1987 and 1988). Honma's algorithm although
required certain period as the standard years, the results from
this study indicate that the effect of chosen standard years may
not adversely affect the output of the production analyses. :

The current catch level ({25.9 thousand mt in 1988) is
slightly less than the lower boundary of predicted eguilibrium
MSY and the current effort level is close to the optimum fishing
effort that producing the equilibrium MSY. The status of the
south Atlantic albacore stock, judged by present study, appears
that the harvest rate of the stock has approaching MSY level in
mid 1880s. It is thus recommended that a closely monitoring on
status of the stock should be continued.
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Table

l.Catch and effective effort

albacore fisheries based on the Taiwanese
data in the south Atlantic Ocean, 1967-1988.
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Fig. 2. Equilibrium yield curves derived from standard years of

1967-77, 1977-88, and 1967-88.



