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APPROXIMATE ESTIMATION OF POPULATION PARAMETERS UTILIZING EFFORT

AND CATCH DATA OF THE SCQUTH ATLANTIC ALBACORE STOCK

by

5. Morita
SUMMARY

Utilizing catch and effort data of the longline fishery from 1956 to 1967 and yearly age
compositions of the Japanese longline catches from 1962 to 1967, the population‘parameters
of the South Atlantic albacore stock were approximated. From a linear relationship between
fishing effort and reciprocals of CPUE in an equilibrium state, and the ratio of the actual
catch to an expected equilibrium catch, approximations of R, M and q were obtained as
1,901,000, 0.475 and 1.335 by iteration, respectively. However, more close examination is

needed on these values.

RESUME

Les paramétres de population du stock de germon de 1'Atlantique Sud sont estiwmés par approxi-
mation & partir de données palangriéres de capture et d'effort de 1956 a 1967 et de la struc-
ture démographique annuelle de la prise palangriére japonaise de 1962 & 1967. Une relation
linéaire entre l'effort et les valeurs réciprogues du CPUE en conditions d'équilibre, ainsi
que la proportion entre la prise actuelle et la prise équilibrée escomptée, ont permis d'obte-
nir par itération des valeurs approximatives de R (1.901.000), M (0,475) et q (1,335). Ces

valeurs doivent cependant faire l'objet d'une étude plus approfondie.

RESUMEN

Presenta un cédlculo eproximado de los pardmetros de poblaciédn del stock de atGn blanco en el
Atléntico Sur, basado en los datos de captura y esfuerzo de la pesqueria palangrera (1956-1967)
¥ en composiciones por edad, anuales, de las capturas palangreras de Japdn (1962-1967). Partiendo
de una relacidn lineal entre esfuerzo y valores reéiprocos de la CPUE en condiciones de equili-~
brio, y dé la proporcidn dé captura real en relacidn con la captura equilibrada en perspectiva,
se obtienen, por iteracidn, las aproximaciones siguientes: R = 1.901.000; M = 0,475; g = 1,335.

Sin embargo, es necesario profundizar en el estudio de estos valores.



1 Nethod ‘

The sbuthern stock of albacore in the Atlantic Ocean has been mainly utilized
by Taiwanese, Korean and Japanese longline fishery. 3ince the late 1960*'s, the
albacors catch by the Japanese fleet has declined gradually and the Taiwvanese and
Korean catches have increased rapidly. Utilizing the catch and effort data from
the Japavesse fishery before 1967 when the Taiwanese and Korean fleets did not
operate et so actively, approximate estimates of population paraneters on the
South Atlantic albacors were obtained.
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These arameters were estimatsd using the Suda's meunod=/summarlzed as follows;

- F V R : recruitment at the first capture

¢ = E'R : C s equilibrium catch

1 Z _ gf+qo F : fishing mortality coefficient

[ Fz afi Z : total mortality coefficient

f f m q : catchability

— T + 75

C " s g *m = H : natural mortality coefficient

This means that a linear relationshin is expected between fishing effort and

reciprocals of CPUE in an equilibrium state.

- A+ BE (1)
c

If the catch and effort data are available, A and B, as well as R and m (=1{/q)
could be obtained. And then, if there is another information on a relatibnship
between g and M, either one of their approxinmate values would be obtained. -

On tha other hand, the ratio of the actual catch (Ct) to an expactied equilibrium

catch 5') under effort (f ) in t-th year is given as following equation.
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Calculating procedure is as follows ;
1) Using the equation-(1), R and m are estinated from the regression of Ct and
ftu
i1) First approximations of g and M are estimated from m, if a relationship
between q and W is known from other sources.
iii) Zt is calculated from ft' q and I, gnd Eé/ct is estimated by equation-(2).
iv) E%/Ct multiplied by Ct makes first approximation of E;. .
v) Second approxinations of R and m are obtained from first approximater values
ot E% and ft by the same procedure as that for the first one.
vi) Iioration is continued until the last approximations of R, I and q get close

enough %o those of the preceding approximations,

2 Basic daia

Considering to Horita's ns?/ otherwise written, Shiohama (unpublished) estimated
the Japanese longline catches and effective efforts for the adult albacore stock
and whole one in the South Atlantic Ccean on a guarterly basis. These annual
estimates are shown in Tables 1 and 2. Based on the Morita's resultg/, the age

frequencies were estimated as shoun in Table 1.

3 Relation between g and I

An average total nortality coefficient was given from the data on catch by age
and eftort from 1952 through 1967, when the albacore stock was considered to be

in an almost steady state.

1i§g:‘bin
3 : average survival rate
g _n=s i
o O, : C. : catch of n year old fish in
2; in in
- Y a /‘9 &y
{a1 -7 fi i-th year from 1962 to 19687
= o8 = 0.447
Z = 0.805

On the other hand,

_ ¢ ,
F - J—«,};fi = 2,469 % 10%

6
. L 4=L . . . )
Then, tna foiaow1ng relationshin was obtainad.
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0.305 = 0.247 q + K —mmmmmmmmmm e (3)
(q: per 10" hooks )

4 Pirst approximations

From Table 2, the regression of ft/ct on ft from 1958 through 1967, during which
the southern Atlantic albacore was harvested solely by the Japanese fishery, was

calculated as follows ;

—g— = 0,399 £ + 0.1926  ——mmm—e (see Pig. 1)
( £ 108 hooks, C : 106 fish )
viz. A =0,1926, B = 0.399
Then, R = 2.505 ( x10° )
o = H/q = 0.4825 (4)
From equations—(3) and -(4), q = 1.1035, I = 0.532,

Using these values of g and H, E;/Ct are obtained by>cquation—(2), and first

approxination of E¥ was estimated by multiplying C, to Ct/ct'

5 Results of iteration

By iterating the same procedure as that for the first approximation, successive
approxinate estimates of R, g and I were obtained. After the fifth approximation,
R, ¥ and q reached alnost same values as given in Table 3. Fig. 2 shous
recinrocals of the sixth approximation of CPUS plotted against f. The resultant
estimates for albacore in the South Atlantic Ocean are 1;901,000 fish, 0.475 and
1,335 per 108 hooks for R, M and q, respectively; Fig. 3 shows sustainable catch
curve calculated from final estimeates of R, M and q, and actual status of yearly
fishery.

5 Some considerations

This nethod holds under the.assumption that R and I are constant. However, it
seems that more close examination is needed since there are some suggestions on
the fluctuation of year classes and age dependent }K . Especially, the first
approximation of Z estimated here was that from data on albacore older than 6 years,
so’it seens that value of M is slightly overestimate as an average value for Tish

including younger ages.
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Table 1 s Annual catch by age and effeetive effort fow alhocore in the

distribute mestly in the South Atlantic Onean.

vrovided area that
(from Shiochama and from Morita)

adult fish

Vear _Catch in number by age (10%) Effective
o A 5 6 7 8 9 ] 10 711 1 12< [Total | effort (10%)
1962 ] 34.6/185,5/284.1]178.2] 68.8| 16.9| 3.1 l.4) 773.6 3110,2
1963 0.6 23,1{123.0/185.5{121.4| 46.8] 11.5 1.0 518.0 2132.,2
1964 . 44.41238,41364.9!225,0| '86.9] 21.3| 4.0 988.0 | 3928.0
1965 0 25.11137,21209.5{114,1| 34.2] 10,9| 2.2! 0.9] 535.0 2682.4
1966 0.5| 16.5| 88,2{135.0| 84.1| 32.5| 8.0 1.5 367.0 | 2103.8
1967 . 7.1) 38.4| 58.7| 34.2| 13.2| 3.3| 0.6] 0.3]| 156.0 856,7
npble 2 Effective |Catch 1 2
Year | ffore(10h| (109 /cpue (10)
liwabers of effective hooks,
albacore catch and reciprocal 1956 3.4 1.0 0.35
of CTUZ for tne Japanese 1957 57.5 26.6 | 0.22 N e e e
~ longline fishery in the South Table 3 %iilmiFloni’;t R :tZ;é zf the South
ttlantic Ocean from 1956 to L1998 101.5 52.3 |0.19 dtlantic albacore stock,
1967, ‘ 1959 454.,6 297.5 {0.15
Operation No. R (10%) M q
(from Shiochama -unpublished- ) 1960 678.0 400.2 |0.17
1 2,505 10.5325 1.1037
1961 943,9. 413.0 |0.23
2 1.973 |0.4815 1.3103
1962] 2733.8 827.0 | 0,33
3 1,908 10.4760 1.3326
1963| 1987.4 589.2 | 0.34
4 1.902 10.4755 1.,3347
1964 4087,8 1297.9 |0.31
: 5 1,901 |0.4754 | 1.3348
1965]|. 4285,3 [1214.1 10.35
_ b 1.901 [0.4754 1.3349
1966  4637.9 |1267.7 | 0.37
1967 1487.5 |436,7 0.34
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