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ABSTRACT

Surplus production models were adopted to assess the status
of the south Atlantic albacore resource. Abundance indices of
the s 亡。 ck are derived from the 1967-1988 catch and effort
statistics of Taiwan long line fishery by using Honma's algor 土 thIn.
The results obtained are as follow: (1) a general 土 zed produc 乞主。n
model with parameter 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 estimated about 27,300 mt per year.

The current catch level (about 25.9 thousand mt in 1988) is
reached about the es 之 imated MSY while the current effort level
was about the estimated optimum fishing level of producing the
MSY. Since catch level has approaching maximum potential y 土 eld
of the stock in mid 1980s, it 主 s hence suggested that a carefully
monitoring of the fishery should be cont 土 nued.
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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
et al. 1969; Yang 1910; Bartoo 1919; Yang &-Sun 1983). Souther�
stock of albacore (Thunnu� alalunqa) 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
�o �igeye and. bluefin tunas since early 工 910s. Taiwanese
longliners started early.1960s fishing in the south Atlantic. for
tunas resources and became targetting on albacore s 主nce late
1960s. The longline fishery developed rap�dly in the early ye�rs
yet has remained fairly steady level since mid 1910s. Ta 主wanese
c�_tch of albacore, which co-mposed the majority of harvested
albacores in the south Atlantic� ranged from-15 to 38 thousand mt
in the past two decades.

Since early 1910s, the south Atlantic albacore resource were
essentially fished by Taiwanese longliners except that the
emergence of south Afr 主 can bait bO'at fishery started mid 1980s
taking mainly sqrface juvenile albacores.- Catch and effort
stati�tics of Taiwanese longline f 土 shery ther�fore have become
。ne of the most indispensable data sets to assess the status of
the stock. Several studies on the assessment of south Atlantic
albacore stock 'condit� 主。 n have already been carr 主 ed out based on
the data set (Yang & Sun 1983; Liu 1985; Yeh & Liu 1988). Main
pu�pos-: of this study is thus to. assess the stock by using the
updated 1961-1988 catch and effort data series.

METHODS

ICCAT Statistical Bullet 主 ns ( 工 961-1988) are the major souce
。 f data' for annual catch and nominal effort statistics - of south
Atlantic albacore fisheries. Detailed catch and effort data,
空。�piled by five-degree-square-block and by month, of 1961-1988
Tc:�wanese longline fishery were the major source of data for
effective effort analyses in this study.

ANDMATER 工ALS

Because albacore caught by longliners comprised the majority
。 f total albacore landings f-rom the. south Atlant 土 c, catch per
unit effort der 土 ved from longline f 土 shery was thus adopted as the
relative abundance 土ndex of the resource. Effective longline
f 土 sh 立 ng efforts were der 主 ved by using Honma' s algorithm (Honma
1913 ).

。 fformPella and Tomlinson (1969) suggested the general 土 zed
production model for a single-spec 土 es system as follow:

m
H P( 七 ) pet)f(t)q
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proportional

the population size at time t;
are constant parameters and H, K must be positive
when m < 1, or H, K must be negative when m > 1;

q is the catchability coefff 土 c 土 ent;
f(t) is the fishing effort standardized

to its fish 土ng mortality rate.
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is the equilibrium yield;
is the equilibrium catch per unit effort;
and b are par 缸neters from recombinations ofYUa

where

q.

which are mathematically obtainable by
(1) with respect t 。主 , are particularly

managerial sector:

K,H,

Following formulas,
different 土 at 土 ng equation
useful for the fisheries
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max 土mum sustainable y 主 eld Ymax;
at catch level of Ymax.

自-

Where
produce the
unit effort

For better expressing the concept of equilibrium, a method of
averaging f 土 shing effort through a per 土。 d of years was as follow:

(k-1)+.. .+1)

where k is the number of year classes which contributed most
sign 土 f 土 cantly to total catch of the 土 -th year. - The number of
significant year classes wh 主 ch would have - contribut 土。 ns to the
present catch was cons 土 de red to be 3 to 4 (Bartoo & Coan 1983).
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RESULTS

Catch 主且g 豆豆主旦hE. 主主主

The catch level of south Atlantic albacore appeared at 25-30
thousand mt per year in the years of 1967 to 1973. The catch
trend ix:- the period of 1974-1989 appeared. to be fairly stable,
主 .e.! _flu�tua�ed between 20 and 25-Ehousand mt, except-that (1)
catch level lowered to about 15 thousand mt in the yea-rs of 1983-
1984� and (2) catch level 主ncrease to about 35 thousand mt in the
years of 工 986-1987. Catch level slided again to about 25
thousand mt per year in the past couple of years (Table 1).

Effective effort rose rapidly from 1968 and reached its high
value of about 99 million effective hooks in 1973. and then
fluctuated between 60 to 80 million effective hooks in the years
。 f 1974 七。工 981, and.' 土ncreased to 110-million effective hooks in
��82.'_._In 1983 and 1ge4,.however, effective hooks dropedto about
50 million but rose again to levels of about 110':130 million
effective hooks since 1985 (Table 1).

CPUE (number fish/ 工 00 effective hooks) trends shown in
Figure 工 were derived from 3 different standard. years period
(1967-1977, 1978- 工 988, and 1967-1988) as requested by Honma' s

method. The results indicate that (1) CPUE trends derived from 3
standard years per 土。 d appeared very similar in tendency; (2) the
�tanda�d years periods of more fishing area coverages tends to
have closer relationsh 土p-in CPUE trends.

��osen 1967-1988 period as the standard years, CPUE 工 (number
。 f albacore caught/ 工 00 effective hooks) and CPUE2 (Kg caught/ 工 00
effective hook�) thus obta 土 ned' can be viewed as a relative
abundance ind 主 cator of the resource. As shown in Table 工 , both
CPUE1 and CPUE2 have revealed a sim 土工 ar trend. Relati ve stock

����dance appeareddecreasimgrapidlyfrom late 1960s until mid
工 97�� �hen stablized at about 3 fishes per 100 effective hooks
。 r 40 Kg per 工 00 effective hooks upto 1986. 'Catch rate, however,
appeared a decline trend in the past couple of years.

P 主oduction Models Analyses

Catch and effective effort statistics of the South Atlantic
albacore fish�ries (Table 工 ) were analyzed by using surplus
production models. The best f 土 t obtained from these models
a�pear�d that when m value equals 1.001 and the significant year
cla=� k value set to 3. The-surplus curve thus derived is shown
�r:

-

�igure 2. Maximu..TIl potential )�ields of the stock, taking 1967-
�-W� mated about 27,300 mt per

yea� and the correstponding optimum fishing efforts were
estimated as 134 m 土 llion effective hooks per year.
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DISCUSSION

It, ?as well. acknowledged that surplus production models are
主mong the simplest and most widely. used approaches in the
asse 宇 sment of ,exploited f 土 sh popu 工 at ions. Despite that
requ�r

宇ments as (a) fishing capabilities rema 土 n constant and (b)
--

_n___n
- _n- - \ - ,

enviromental stress are generally difficult to verify, it 土 s
oL' -- --

for some time to serve as a bas 土 s for management of important
f 土 sh stocks of the world 's fisher 主 es. Particularly when
information as fisheries b 土。 logical charcteristcs and fishing
activities is still in rather poor situation.

Honma's algorithm in effort standardization has been adopted
or many years as one of the standard methods for evaluating tuna

stocks 主
J

--n.
- ---

_u-
-.-。主主 thm

(Sh 土。 hama 1977, 1978, 1979; Bartoo & Coan 1983; "'Yang & S��-i984-;
-, , __n", - ,

required certain period as the standard years, the -

resul tsm f���oL

'
___a..

- - - oL-

�?e :=urren t catch leve 1 (25.9 thousand mt in 1988)
- ---

, --
MSY and the current effort level is ciose to the opti���-fi�hi;g

- - - - -- _n- -.. -__n
;;;1

south Atlant 主 c albacore �tock, judged by present study, appears. .. --.J-- -oL
1:' "', -r;-I:"----

-;;;-" ;;;1 -- - -- _u

status of the stock should be cont 主 nued.
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、

1.C��ch and effective effort analyses of the south Atlantic
albacore fisheries based on the Taiwanese longline fishery
data in the south Atlantic Ocean, 1967-1988. .

Table

Taiwan Longline Fishery All Fisheries

Catch Mean Nominal Catch in Catch in' Catch Effective
�� Wt./ Effort Number Kg Per in Effort

Number fish Per 100 工 00 . Weight
(x1000) (Kg) (x100000 Effect. Effect 主 ve x1000 (x 工 00000

巨。oks) Hooks Hooks (mt )-, Hooks)

1967 40.6 14.2 g.54 4.25 60.4 15.90 272.90
1968 722.2 15.1 198.06

、 3.�5 5S�1 25.70 395.88
1969 849.8 16.4 266.19 3.19 52.3 月

28.50 593.42
1970 672.4 16.8 210. 工 3 3.20 53.7 23.65 510.30
1971 1273�6 15.6 366.08 3.48 54.3 25.02 465.55

Year

948.71
994.40
620.78
544.72
678.83

33.26
28.23
工 9.70
17.53
19.25

44.1
39.6
43.4
44.3
43.0

2.94
2.66
2.78
3.33
2.91

4 工 1.18
413.59
350.01
309.55
316.19

15.0
14.9
15.6
13.3
14.8

1209.6
1098.8

973.5
工 031.6

919.3

1972
1973
1974
1975
1976

684.42
765.83
774.87
706.65
859.54

21.59
23.04
22.55
22.49
23.59

48.8
48.6
47.8
49.8
40.5

3.44
3.57
3.25
3.30
2.81

309.45
401. 26
323.05
327.02
391. 97

1'4.2
13.6
14.7
15.1
14.4

1063.4
1430.4
1049.5
1080.6
1 工 02.3

1977
工 978
1979
1980
1981

1121. 66
549.18
431. 23

1121.52
1253.68

29. 工。

14.36
13.15
28.40
34.60

39.2
47.2
39.5
40.4
40.6

2.86
3.17
2.84
2.95
2.84

458.50
218.96
167.85
477.65
682.22

13.7
14.9
13.9
13.7
14.3

1310.8
625.4
53 工 .2

1356.7
2015.5

1982
1983
1984
1985
1986

1677.33
1385.53

37.50
25.90

34.6
27.6

2.32
1. 92

865.30
720.68

14.9
14.4

2006.2
1381.5

已艾$SY

1987
1988

哼
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