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OVERALL FISHING INTENSITY OF ATLANTIC LONGLINE FISHERY
FOR BIGEYE TUNA, 1956-77

S. Kume

Far Seas Fisheries Research Laboratory

SUMMARY

The purpose of this study is to estimate the effective toute la pécherie palangrigre. le calcul a &té fait pour trois

effort and fishing intensity on bigeye tuna exploited by the hypoth2ses de structure des stocks: Atlantique entier, Atlanti-

Atlantic longline fishery up to 1877. The standardization of

que nord et Atlantique sud. En 1877, le taux par hamegon de la

effort was done by following Homma's method (1973) for the pécherie palangrigre est demeuré médiccre en 1877, tout en mon-.

Japanese and Taiwanese catch and effort data and then extrapo- trant une amélioration. par rapport a 1976.

lated to the whole longline fishery. The calculation was done for
three cases of the stock structure; the entire Atlantic and

. . RESUMEN
North and South Atlantic. The 1977 hook rates of the longline

fishery continued to indicate recent low values, but recovered El propdsitu de este estudioc, es estimar el esfuer-

to some extent compared to those in 1976 for all cases. zo efectivo y la intensidad de pesca del patudo explotado

por la pesqueria de palangre en el Atladntico hasta 1977.Lla

RESUME normalizacidn del esfuerzo fue hecho siguilendc el métaodo de

Honma (1973) para los datos de captura y esfuerzo de Japbn

Le but de cette &tude est d'estimer 1'effort effectif et y Taiwan y posteriormente se amplid al conjunto de la pes~

N i .
1'intensité de pache portant sur le thon obése exploité par la queria de palangre. Il computo fue llevado a cabo para tres

pacherie palangriZre de 1'Aflantique jusqu'en 1877. La standar casos de estructura del stock; conjunto del Atléntico y Nor

disation de 1'effort a tout d'abord &té effectuée en suivant la te y Sur. En 1877 las tasas de anzuelos de la pesqueria de

méthode de Honma (1973) pour ce qui est des donnédes japonaises palangre continud indicando un valor bajo , perc se recu-

- : - s 3 = .
et de Taiwan de prises et effort, et a ensuite &té &tendue a peraron en todos los casos, sl se compara con los de 1976.



1. Longline fishery for bigeye tuna in the Atlantic in 1977.

According to the catch statistics by country -(ICCAT 1978), nine nations
participated in catching bigeye tuna by longline fishery. The total longline
catch increased by less than 10 % from 26 thousand tons in 1976 to 28 thousard
tons in 1977. Two thirds of the catch were taken by Japan and Korea (with
Panama) the former of which exceeded by about 650 tons, and then USSR, Taiwan
and Cuba follow them in descending order of the catch. In recent years,
Japanese and Talwanese fleet are taking more bigeye tuna in temperate waters
than in tropical waters, whereaé catches of Korean and Cuban fleet are centered

in low latitudes (Kume 1979).

2. North-south separation of catch data.

It was suggested by Kume and Morita (1977) that there is a possibility of
two separate stocks in the Atlantic, north and south. The whole A?lantic
bigeye catch in 1977 was partitioned into two general areas: north Atlantic
(ICCAT areas 41-44, 49 and 50) and south Atlantic (ICCAT areas 44-48), using
ICCAT summarized Task IT data (ICCAT 1979). Historical N-S separated catch

data are tabulated in Table 1.

3. Estimation of effective effort and fishing intensity.

In general, fishing effort invested on the area of higher density will
be more effective in the catchability than that invested on the area of lower
density. If the density of the fish in certain small unit area (eg. 50 square)
is the same as the average density of the fishable stock, the unit of effort
invested on such area will take constant rate {(q) of amount from the stock.
When the density of i-th area is ry times as much as the average density, the
catchability in i-th area will become the product of ry multipltred by q.
Thus nominal fishing effort invested on i-th area (hi) will take the amount
of fish of hi X qxr, from the fishable stock, and hi X is defined as
effective effort. Since the longline fishery is a multi-species gear and
it changes its main target species from one to another, this procedure is also
operational to eliminating the effect of the concentration on other species.
Details of the technique for calculation was explained by Honma (1973). The
average density distribution for the calculation in this report was taken from
eleven years' data of Japanese longline fishery from 1965 to 197%, during which

years bigeye fishing ground was totally covered by the fishery. Japanese and

Taiwanese catch and effort data, for which historical catch—effort data are
available, were processed up to 1977 data.

The annual fishing intensity defined here is the summation of monthly
fishing intensity in terms of effective hooks per SO square which is obtained
by taking into account of the monthly change of the range of population area.
The overall fishing intensity was calculated first on Basic Data, which are
the combined data of Japanese and Taiwanese fleet, and then fishing intensity
on whole longline fleet was estiﬁated by extrapolating by the ratio of catch
of Basic Data to 'the catch of whole longline fleet. The results including

effective effort are tabulated in Tables 2-4 for three stock units.

3. Hook rate and catch-effort relation.

In the case of whole Atléntic unit, the annual hook rate was the highest
in 1961 when longline fishery covered nearly entire bigeye distribution.
Since then, the hook rate has been on the decreasing trend and recorded the
lowest in 1976, but it recovered upward a little in 1977 (Fig. 1}). The
average hock rate of recent three years is approximately one half of that
during 1961-63 when the hook rates were highest. Both hook rates in north
and south Atlantic indicate almost similar decreasing trend on a long term
basis (Figs. 2 and 3). Recent levels of hook rate in both areas are about
a half of the early 1960's, showing higher values in the southern area.

Tt is also pointed out that since 1972 hook rates of southern area have been
stable but those of northérn area fluctuated with the highest in 1974 and
the lowest in 1976.

In Figs. 4-6, shown are relations between catch and effort of bigeye
tupa for entire Atlantic and north and south sub-areas. In all cases, fishing
intensities in 1977 decreased and the-catch-effort relationship appears to
approaching to the 1971-73 situation.
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Table 1. Catch statistics of Atlamkic

1957-77 {n1).

Overall fishing intensity of Atlantic longline fishery for
Col.- Vol. Sci. Pap., Vol. VIIL (SCRS~1978): 230-235.

bigeys tuna cmught by longline fisnery by narth and south Atlantic and by country,

North Atlentic - South Atlantic whole Atlantic
Tapen Taiwan Kotese Cibs Vemez- | 1otal| Japan Teiven Koress [ups Argen- Brazil USSR Total | rora1® Toter-2™
Pansme vele Paname tine
1957 3| - - - - . m 3 - - - - - - k2l ase -
1958 399 - - - - 399 54 - - - - - - sa 453 -
1959 1,318 - - - PR 373 162 - - - - - . 6z 1,78 -
1960 2,061 - - - - 2,061 843 - - - - - gu3 |l 3,00 -
1561 3,065 - - - -1 3,065) 7,979 - - - 20 - ~| 8479 11,235 -
1962 8,506 3 - - -1 B09f 7,28 it - - 200 - «1 7,429 15,98 -
1563 8,830 3 - - - | s.a36§ 6,000 35 - - 200 - <] e.z95 ) 12,131 -
1964 | 10,908 3 - - - | w0 s.832 ¥ - - 200 . «| 6,867} 17,577 -
1965 | 14,669 - - - - | 16,6691 13,885 - - - &m0 - < ie,269 ] 28,938 -
1966 8,753 00 7 - - o,m3d 8023 d07 27 - w - -1 2878 18,660 10,700
157 3.9 330 80 - - | 3.0l s,155 1,901 280 - o - ~| 739§ 1,200 1,600
1968 8,042 1,529 66 - | 5637 6w 3.8 197 - 300 - -l10,5%6 ) 16,393 17,500
1969 2,402 2,969 454 - S| s.eas | 7.msa w518 1393 - - {13,971 19,806  22.000
1970 4,703 5,117 1,183 - - p110e3f 8,790 2,838 3,549 -l - -l10.377] 21,380 21,200
1971 | 13,149 2,365 1,838 1,208 - {18,600 7,009 3,1la 5,515 1,952 - - «|17.690] 36,290 36,300
1972 | 11,763 792 1.ue% 783 ~ | 1a,780 § 6,315 4,198 a,3a5 1,220 - - - [16.078]l 30,862 32,500
1973 | 1,13 1,270 5,706 1,018 - {19,001 8,831 2,58 2,809 1,586 25 68 ~115.877| 3a,37@ 35,000
197a | 17.6a0 1,107 5,868 936 . 25,5100 3.222 1,990 3,300 1,664 1T -}io,68 ) 35,678 35,700
1975 | 12,37 1,87 B.S08 7al -1 23,095 5.005 2,376 3,685 1,159 100 129 - 112,524 35.615 35,600
1976 5,860 360 5,005 788 21 | 12,02 1,438 2,90 3,627 512 176 16l 4,907 13,735 25,767 25,800
1917 $,300 00 6,368 1,050 875 | 1a,1% % 3,83 2,678 2,183 &30 Ba 133 4,086 | 13,390 27,582 29,200
 total-1 is North end South combined.
o Total-2 is from the Table provided by ICCAT Secretarist as of Septewber 1979.

1able 2. [atch, effective e

fort and Fishing intensity on

n the vhole Atlantic Ocean, 1956-77.

bigeye tuna caught by the longline flest

Basic data (Japer and Taivan corbined) shole longline flest

Toten in | ¥iela in | Cffective|intensity per | Wook sate | vield in| Effective | Intensity per

curber | weignt | hooks | 5x5 squars weignt | hooks 535 square

Tear a) Lo@ mn | ety | a0 heoke) (100 X/ 0wyl 0y (10 hooka)

(x) ®) © © €)@ | oxE)s)
1956 0.2 0.0 o1 ) 0.228 K 01 0.5
1957 a1 0.5 2.7 1.8 0.320 0.5 2.3 1.5
1958 o 0.5 5.9 382 0251 0.5 5.9 8.2
1959 44,8 1.5 1].4 74.0 0.3% 1.5 it.4 74.0
1960 0.6 2.9 15.% 102.3 Q.a56 3.0 16.0 105.8
1561 3.7 1.0 5.8 152 0.018 1.2 0.3 199.6
1961 367.9 5.7 54.0 357.3 0.682 15.9 54.7 361.9
1953 265.3 185 s 31603 a.602 3.7 ag.1 320.7
1964 3.7 1.3 61.1 406.0 0.563 17.6 2.2 3.0
1963 628 28.5 1une 1878 0.550 2.9 119.6 798.9
1566 n2.) 17.6 8.1 323.9 0.482 18.7 51,1 3041
197 1EB.3 10.8 331 217.7 0.569 12.6 41.7 2781
1368 Jal.e 15.6 £3.1 4la.6 0.5a1 17.% | 72.8 475.7
1569 430.2 17.7 716 473.1 0.501 22.0 69.0 583.0
1570 2.2 16.5 5.9 365 0.508 2.4 85.5 5651
193 s3.2 | 257 128.1 850.9 0.416 3.3 1810 12009
1572 830.4 S 156 .2 0372 32.5 162.6 16354
1973 w156 | 23.8 nra 9.6 0.406 35.0 1722 1318
197 ss12 | 2.0 103.2 679.8 0.53 3.7 1555 1012
1575 556.5 2.3 151.0 1009.5 0.369 35.6 | 252 Jear.s
ftr 259.2 10.6 8.3 590 0.29 5.8 125.8
1977 248.1 121 5.0 4917 0.357 3.2 1186.5

* Taivanese date ars inc.

luded since 15€7.
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Tabie 3. Cateh, effective effort and Fishing intenaity on bigeyu Lunm cwmght by the longline flest
the north Atlentic Oceen, 1956-77.

Basic date {Japan end Teiwan cosbined) Wole Joagline Mleet
Cateh in | Yield in | Effective [Intensity per | Hook rate Yield in| Effective | Intensity per

voe | RSE | vatnt | nooks 5x5_square . weight | hooks 5x5_square

ay ja@ | add) | 10 neaw [P0 =N 0w ) (16° nooka)

) (8) () () () | (©x(E)/(B) | (D)x(E)/(B)
1956 0.1 0.z 0.1 o.8 0.366 0.0 0.1 0.8
1957 7.3 n.a 2.0 20.0 0.369 o.a 2.0 21.0
1958 1.0 0.0 5.1 60.0 0.256 0.4 5.1 £0.0
1959 39.9 13 9.6 2.7 0.417 13 9.6 n2.7
1560 50:1 2.1 10.3 15.6 0.488 2.1 10.3 156
156 67.6 3.1 9.1 100.5 0.7a2 3.0 9.1 1005
1962 199.1 8.5 5.1 325.% 0.684 B.5 25.1 325.
1363 166.0 6.4 2.2 299.5 0.635 6.8 26.2 299.
1963 219.2 10.9 374 453.8 0.386 0.9 37.4 as3..
1565 309.1 1a.7 56.5 583.9 0.601 4.7 56.5 683.
1966 121.6 8.8 5.0 304,48 D.a85 8.7 5.3 307.
1967 7.4 3.7 15.2 179.7 0.507 3.8 5.5 JLES
1568 125.2 5.6 0.8 268,0 0.53% 5.6 230 268.
1969 1333 5.8 2.9 287.8 0.528 5.8 26.7 309.
1370 202.1 9.8 7.1 443.8 0.585 11.0 41.6 493,
pikiy M 15.5 Bl.5 969.6 0.390 18.6 v7.8 1153,
1972 281.2 12.¢ 4.0 795.2 0.377 la.g 75.2 932.
1973 7.4 12.4 52.7 65,9 0.469 19.1 s1.2 1005
197 w225 18.7 7.8 2364 0.623 5.3 92.3 1.0
1975 360.1 13.9 9.2 1236.7 0.363 3.1 1869 0 2055.7
1976 173 6.2 57.7 7212 0.255 12.0 ST JREDN
377 116.3 5.6 334 420.6 G.3:3 4.2 85,7

* Tajuanese data sre included since 1947.

Table 6. Catch, effective effort and Fishing intensity on bigeye tuns cought by the longline Tleet
o the south Atlantic Ocean, 1956-77.
Basic date (Japen ond Taiuan combined) wnote longline fleet

Cateh i~ |vaa1d in | Effective|Intensity pex | Hook rate | Vield an| Cffective | Intensily per

AuEbaT veignt Fooks 55 square 2ight hooks 5x5 square

vear ady fae ur |oag® | 00 nesa [100 XREE o00 wyt (06 110 nooks)

(a) (8) (©) (0) (€ | ©x@Aer]  01EE)
1956 0.0 |7 o 0.0 0.2 0.368 0.0 0.0 0.z
1957 1.4 G.1 Q.8 1c.0 0.218 0.1 D-§ 10.0
1958 1.8 0.1 0.8 12.9 0.219 0.1 0.8 12.9
1959 a5 0.2 1.8 29.1 0.265 0.2 1.8 23.1
1960 20.5 0.8 6.2 86.8 0.333 0.9 7.0 97.7
1961 176.0 8.0 214 307.4 0.833 0.2 216 5.1
1562 158.8 7.2 26.9 3942 0.627 7.8 7.6 405.1
1563 119.3 6.1 23.0 335.9 0.519 6. 2.8 366.9
1964 1246 6.8 25.0 350.6 0.498 6.7 26.2 367.0
1965 309.2 13.9 6.6 900.4 o502 w3 i 6 9345
15¢6 10,5 8.8 2.0 246.6 0.400 9.7 5.0 32,0
1267 1.8 7.1 18.7 261.7 0.598 7.8 19.5 .o m.B
1968 216.2 10.1 39.9 584.6 0.58} 10.6 a1.9 613.8
1958 298.% 12.4 46.4 688.3 0.64a 1.0 2.4 7773
1979 130.2 6.7 29.1 428.1 0.447 10.4 4.2 6625
1971 5.1 10.2 8.6 n3.0 0.442 1.7 84,3 12373
1972 189.2 10.5 s1.2 1467 0.369 16.1 7.5 11as.9
1973 228.2 11.8 €1.6 902.7 0.370 15.9 B5.9 1253.0
197 128.7 5.2 3.8 497.8 9.380 10.2- 86.3 9%6.5
1975 195.4 7.5 519 us.8 0.379 12.5 85.5 12840
1976 1.9 s 30.1 6.0 0.372 1 93.7 15897
197 151.8 6.5 39.9 57.2 0.3e8 1,2 0.4 21837

 Taivanese cata are included since 1957,
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