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STOCK ASSESSMENT OF ATLANTIC ALBACORE BY PRODUCTION MODEL ANALYSIS

by
T. Shiohams

SUMMARY

Usigg the data of the longline and surface fisheries in the Atlantic Ocean from 1956 to 1973,
production model analyéis wag carried out. Maximum sustainsble yield for the North and South
stocks was estimated at 80,000-90,000 tons and about 30,000 tons, respectively. The recent
catch has not yet reached the level of meximum sustainasble yisld in the North stock, but al-
most reaches it in the South stock.

L'analyse de modéle global a &té effectuée au moyen de données atlantiques de palungre et -de
surface de 1956 & 1973. ila production maximale soutenue des stocks nord et sud a 8té estimé
respectivement & 80-90 eﬁ 30 milliers de tonnes. Les prises récentes n'atteignent pas encors
ce niveau dans le stock ﬁord, mais y parviennent presque dans le stock sud.

RESUMEN

Se efectGa un anédlisis del modelo de produceidn con datos de las pesquerias de palangre y su-
perficie en el Atléntico, correspondientes al periodo 1956-1973. ILa produccién méxima soste-
nible de los stocks Norte y Sur, se estima en 80.000-90.000 toneladas y _.en unas 3%0.000 tonela-
das respectivamente. En el stock Norte, la captura reciente no alcanza el nivel de produccidn
méxima sostenible, mientras que en el stock Sur se le aproxima bastante.



The Norih Atlsntic albscore have been haxvested boith by the surface fishery
and the longline fishary and the Beuth Atlantiec 2lbacors by the longline fishery
only. Production medel analysis was fitted to data from these fisheries. Yield
in weight aod fishing #fZort dats from Bard (19‘?!;:) end Shiohama (ms) were empl"o‘ygd

snd analized uwrming ths computor program PRODFIT by Fox (1973).

% Albacore stock im the North Atlantic

the longlime CPUE was given as yleld in welight per 10,000 hooks (e!fective
gumber of hnoks) and the suxface {PUE as yleld in weight per fishing day.
Theee CPUE atatistic for each fishery were standardized by the following procedure
giving an anmual CFUE index Ska

1 o
= - I
sk Rk / R Rk
. Yhere, Rk is ur somasl CPUE, Dats employed covered for 17 years from 1956 to
1972, Belative stamdsrdized fishing effort Ek for both fisheries was ebtained by
dividing a respsctive annual yield Wk by Sk and added togethexr (Table 1).
Yield and relative standardized effort values were fitted to PRODFIT with the

-(1)

number of significant age groups being set at three over the period in one case (A)
and set st five after 1962 when the longline fishery expanded widely and at three
in earlier years in the other {B} {Table 2).

Values of a maximum sustainable yield differ considerably depending oo m,
a2 PRODFIT parameter, In Figure i, ihe equilibriun curve with m equal to 1.001 is
drawn, as the situation with this value of m seems to be the most likely.
The level of maximum suatminable yleld is 90,000 tons in c¢ase A and 80,000 tons imn
case B, To achieve this level, fisbing effori of 2.5 to 3 times the recent effort

level would be requireds

2 Albacore stoclk ip the South Atlaentic

Longline effsctive effort and yield values for 18 years from 1956 to 1973
{Table 3) were precessed with the number of sgnificent age groups being set at three
for 1956-1962 and four for 1963 ~197F except for 1965 ta be set at five, according
to Morita (ms) {Table 4).

The level of maximum sustaineble yield is 730,000 - 40,000 tons, not very
differeat among four possible values of m. Figure 2 presents the corve with m being
variable, as this might be the most likely., Although the level of fishing effort
equivalent %o maximum sustainable yield is roughly threefold of thé recent effort
level on the values obtained, yield in recent .yesrs is nearing the level of
maximum snstainable yield, suggesting littls substaniial increese {n &ield with

the increasing_finhﬁng effort,
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Table 1. Anoual yleld, .cpue and relative standardized effort of albacore Tible 3. Annual effective effort and yleld of

for the surface and longline fisheries in the North Atlantle, albacore for the longline fishery in the
. South Atlantic.

4¢c

cpue S, {cpue index) Yield in tons Relative fishing effort
Year X Effective effort Yield
Longline B Su:face'z) Longline |Surface {Longline |Surface Total |Longline|Surface|Total . Year * ¢ z 3
1956 2.70 0.52 | 0.5455 | 1,1064 2 | 42,010 | 42,012 4 |37,970 37,974 In 107 hooks in 107 tons
1957 19.1t 0.52 3.8606 1.1064 135 42,690 | 42,825) 35 {38,585 {38,620 .
1958 8.89 0.49 1,7980 1.0426 546 31,600 | 52,546 527 |49,492 {50,019 15856 0.03 0.021
1959 3,38 0.54 | 0.6828 | 0,9362 500 | 54,234 | 54,83 879 {57,930 {58,809 1957 0.37 0.725
1960 7.40 0.46 1.4549 0.9787 1,127 68,240 ] 69,367 754 |69,7225 170,479 1938 0.97 1.046
1961 5.40. 0.46 1,0909 0.9787 380 | 43,3801 43,760 348 {44,326 |44,672 1959 4.B6 3.0
1562 4,40 0.54 0.8889 1.1489 5,729 51,790 | 57,519 6,445 |45,078 51,523 ' 1960 9.08 10.477
1963 5.68 Q.42 1.1473 0.8936 | 14,508 46,880 | 59,388| 12,643 50,224 (62,867 1851 10.80 10.393
1964 3.61 0.42 0.688¢9 0.8936 | 15,883 | 48,000 | 63,883] 23,056 {53,715 76,771 1962 27,63 17.126
1965 3.50 0.59 0.7071 1,2553 ) 14,439 43,890 | 58,329| 20,420 34,964 (55,384 1963 19.86 16.702
1966 2,90 Q.40 0,5859 0.8511 8,169 42,0201 50,189] 13,943 (49,371 {63,314 1564 41,46 25.138
1967 3,32 0.68 0.6707 1.0213 5,500 47,480 } 52,980 8,200 {46,420 |56,690 1965 50.70 29,929
1968 3.04 0,38 0.6141 0.8085 5,791 37,400 | 43,191 9,430 |46,259 {553,683 1966 68,85 26. 464 .
1969 3.84° 0.37 0.7758 0.,7872 7,890 32,500 | 40,390 IOLlZQ 41,286 |51,456 1967 43.69 19 78§
1970 2.64 0,38 0.5333 0.8085] 11,828 29,960 | 41,7881 22,179 |37,056 159,235 1968 - 71,40 27.156
1971 2,20 0.50 0.4444 1.0638} 10,835 38,800 | 49,635} 24,381 {36,473 160,854 1965 59:74 35:286
1972 2,32 0,54 0.4687 1.1489 9,417 33,650 | 63,067 20,092 129,289 {49,381 1970 86,25 27.886
1971 112,86 32,479
1) Longline cpue is given as yield in tons ° 1972 129.98 38.959
per 10,000 effective hooks. 19723 118.59 28.518
2) Surface cpue is yleld in tons per fishing day.
Teble 2. Gemeralized production model for the North Atlantic . Table 4, generalized production model gnr the South Atlantic
albacore fishery, 1936-1972. albacore Eishery, 1956-1973, 1)
No. of Residual | Optimum D Optimum relative| M.S.Y. R 2)
age . n sum of fishing effort ‘ Residual sum |Optimum Optimum effective M.5.Y.
group squares cpue (10% ( 10 tons) m effort 6 4
of squares cpue (107) (10~ tons)
Variable 5 -
3 over (0.0) 0.2278 - - 17.9 Variable
A the 0.0, 0.2280 - - 19.4 (0.10) 0.3200 0.09 378 3.3
period 1.001 . 0.2283 0.45 196 8.9 -
2.0 0.2288 0.60 121 7.3 ¢.0 0.3216 Co- - 1.9
3 for Variable 1.001 Q.44641 .
1956-61 (0.0) 0.2279 - - 15.7 4 0.36 81 2.9
B and 5 0.0 0.2279 - - 15.8 -
for | 1.001 | 0.2283 0.43 163 7.9 2.0 0.7793 0.43 79 4.4
196272 2.0 0.2288 0.63 106 6.7
b optt Lo aive teld 4 103 1) ;orbthis caleulation,
ptimum cpue is. given as yi in um o ;
toms per 1000 celative Fishing effort. er of significant age groups were set at three

for 1956-1962 and at four for 1963-1973 except for
1965 to be set at five. X

2) Optimum cpue is given as yield in 103 tons per effective
effort in one million hooks,
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Flg. 1. Production model apalyszis on the surfase and
longline fisheries for the North Atlantie albacore
{(1956-1972), ‘
Curves are drawn with m in Fex's formula equal to
1,301 and with the mumber of signifiecant age groups
to be set at three (A} and five -(B). '
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Fig. 2. Production medel analysis op the lengline
fishery for the South Atlantic albacore (1956-1973).

A surve lg drawa with m being variable. For ths
umber of age groups, see Table 4,



