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A REVIEW OF SOME ASPECTS OF THE YELLOWFIN

TUNA FISHERY IN THE ATLANTIC OCEAN

Woo I CHOO*

Korea started the Atlantic tuna fishery from 1964 by means of longline, then added bait-boats
in 1972, Both fisheries have given the top priority to catch yellowfin tuna(Thunnus albacares). -

The paper reviews available catch,

effort and biological data,

estimates some population

parameters in order to understand the status of the Atlantic yellowfin tuna as a whole. The

main findings are summarized as follows:

1. The total of 476 million hook-equivalent fishing effort was thrown to catch yellowfm tuna in
1974, among which one thired was shared by longliners.

2. The dominant age group becomes younger in both surface and longline fisheries. .

3. The recent mortality coefficients were calculated as 1.5 for total mortality and 0.7 for fishing

mortality.

4, The weight at recruitment was 2.7 kg in 1973 Wthh was smaller than the regulatlon size(3. 2kg)

proposed by ICCAT.

5. The maximum sustained yxeld was calculated to 95~145 thousand metric tons which was the

level of recent catch.’ Therefore,

should continue to receive close attention.
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Fig.1. Catch of the yellowfin tuna in the

Atlantic Ocean
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Table 1. Catch in metric tons of yellowfin tuna from the Atlantic Ocean
Data source: TCCAT(1976) Statistical Bulletin, Vol.6

‘ 1965 j 1966 | 1967 | 1968 | 1969 ] 1970 1971, 1072) 1973 | 1974 1975
Grand Total 60,825 64,801 58,490 82,550 93,042 76,395 79,744 05,753 03,704 107,837 114,040
_TLongline 30,764 27,1564 21,747 28,240 30,766 31,263 28,953 29,607 31,993 30,282 35,512
Guba 800 800 38,000 _ 1,000 1,600 1,600 1,700 3,600 4,500 4.400  2.300
Japan 36,918 22,354 12,824 13,913 9,966 6,809 11,026 7,527 4,189 4,296 4,500
Korea 1/ — — — 2,270 5,982 13,347 9,901 11,171 18,432 18,718 15,344
Taiwan 162 1,100 2,675 7,862 10,798 7,071 4,370 4,705 2,655 2,327 2,362
Venezuela 2,088 2,436 2,436 1,392 1,856 1,624 1,508 1,856 1,921 1,210 525
_Others 3/ 796 ' 464 812 912 564 812 448 748 296 331 481
Surface 79,058 37,737 36,743 54,310 62,276 45,132 50,791 66,146 61,711 77,555 88,534
Bait-boat 21,479 21,829 17,803 24,051 16,731 10,195 11,195 15,608 16,265 22,010 5,610
FIS 37 14,700 15,000 14,900 19,900 14,200 8,100 7,800 8,400 5,644 6,308 383
Japan 1,279 479 1,303 2,151 944 994 2,475 4,425 8,068 9,518 1,269
Korea 1/ — —_ — — —_ - — 431 1,025 2,566 1,259
Spain 2,700 3,050 - 400 637 701 420 1,750 786 2,032 1,028
Others 4/ 2,800 2,400 1,600 1,600 1,000 400 500 602 742 1,496 1,691
Purse—seine 7,579 15,908 18,040 30,059 45,495 34,937 39,596 50,538 45,446 55,545 82,924
Fis2/ 5,400 7,500 8,900 12,600 14,700 18,000 18,000 27,200 26,700 33,105 44,245
Japan 1,13¢ 4,812 5,224 7,463 5,805 1,318 2,232 2,827 1,542 868 145
Spain 1,000 2,950 3,000 3,600 5,263 6,399 15,156 8,015 12,816 14,407 23,804
U.S. A. — — 1,136 5,941 18,791 9,029 3,764 12,342 3,590 5,621 14,335
Others 5/ 45 646 680 655 936 191 444  154- 798 1,544 395

1/ Includes some ladings from Panamanian {lag vessels.
2/ Catches from France, Ivory Coast and Senegal are combined, in order to protect the privacy

of private enterprises,
3/ Argentine, Brazil and South Africa.
4/ Angola, Ghana, Morocco, Portugal,

South Africa and Venezuela.
5/ Canada, Cuba, Ghana, Morocco and South Africa. And minor quantity of
various types types of gear is also included.
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Table 2. Yellowfin tuna catch per day at sea(CPDA) for FIS surface fisheries and
yvellowfin hook rate of Japanese longline fishery in the Atlantic Ocean )
o ST Longline (MY per mitiion Fasoks)
BB  MPS LPS kg/100 hooks BB MPS LPS LL
1964 2.285 2.740 —_ 36. 31 345.0 273.6  — 363. 1
1965 1980  2.460 - 32,39 298.9 245.6 —  323.9
1966 2.260 3. 430 6. 039% 41,51 341.2 342.5 269.9 415.1
1967 2.580 3.630 6. 301% 36.05 389.5 362.4 285.6 360.
1968 3.550 3.740 6.110% 43.43 536. 0 346.5 273.0 434.3
1969 1.840 4.010 5.400 31.67 277.8 400.4 241.3 316.7
1970 1. 380 2.845 6.080 ©23.23 208.3 284.1 271.7 232.3
1971 1.375 2. 640 4.480 21.55 207.6 263.6 200.2 215.5
1972 1.775 3.255 5. 470 24, 60 268.0 325.0 244.4 246.0
1973 1. 4€0 2. 495 5.330 18.53 220.4 249.1 238.2  185.3
1974 1.475 2. 820 5.170 18, 53%* 222.7 288.6 231.0 185.3
=~ 1964—73 2.0485 3.0975 30. 927
1060—73 5.352 23,916

MT...Metric tons
BB..-Bait-boat

MPS..-Medium purse-seiners(200—450 metric tons carrying capacity)
LPS...Large purge-seiners(450—600 metric tons carrying capamty)

cpue catch per unit effort
* Estimates on the basis of MPS data _
**Estimate assumed to be the same as 1973

Data source: Surface CPDA data are rearranged from Fox(1976)

Longline hook rate data are derived from Honma(1976)

684EN-2 FIS e dglov d2vedds Mol
AN L =B FIH7y BHEESHeh, o] BN KW
e b Bihitkol Aeta A= E hEGEE 3%
Hioz WAL Ketel HIME LIRS @y
IGHPN L §9XE43C(kg/100 hooks)z CPUEs} o)
Aevl, iRk 19744 700t obd voglx] gemz
19734g3) [—3F CPUER 7454}9) u}.

4 Yk CPUES giiufbiee -2 velst 1Tl
Bolez el ke sto] FHIrstd el A g
74 196473429 ¢y CPUEE ket =, %Iﬁﬂ #i
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Table 3. Yellowfin éatch— and standardized effort by fisheries

Catch in thousand metric tons

Standardized effort in million hooks

Year Surface fishery Grand Sfruace fishery Grand
BB MPS LPS Subtotal H total BB MPS LPS Subtotal total
1964 22.4 5.8 - 28.2 40.5 68.7 64.93 21.20 0 86.13 111.54 197.67
1965 21.5 7.6 - 29.1 40.8 69.8 71.86 30.86 0 102.72 125.85 228.57
1966 21.8 15.3 .0.6 3.7 27.2 64.9 63.98 44.56 2.39 110.93 65.42 176.35
1967 17.8 17.1 1.8 36.7 21,7 -58.5 4571 47.25 6.36 99.32 60.32 159. 64
. 1968 24.1 23.7 6.6 54.3 28.2 82.6 44.87 68.29 24.16 137.32 65.04 202.36
1969 16.8 22.9 22.6 62.3 30. 8 93.0 60.41 57.11 93.77 211.29 97.15 308.44
1970 10.2 19.0 15.9 45.1 31.3 76.4 48.94 66.94 58,59 174.47 134.58 309.03
1971 11.2 29.5 10.1 50.8 29.0 79.7 53,93 111.76 50.63 216.32 134.35 350.67
1972 15.6 26.0 24.5 66.1 29.6 95.8 58,24 80.02 100.38 238.64 120.35 358.99
1973  16.3 29.6 15.8 61.7 32,0 93.7 73.80 118,89 66.46 259.15 172.66 431.81’
1974  22.0 311 24.5 77.6 30.3 107.8 98.83 107.69 105.91 312.43 163.42 475.85
Ep ﬁgﬂt E; E—’&% MRt B Ve BIOFE #Ef A
=

ERERE R NE 0 - BRARRHE R
2 golwh mEMRA e Rk g el
Zhfe FIS 8 Lmpkel L @ Ae Bl o,

ohel WS HAANAE ARl FMihdol
Ae T HEs d&Y, Y A, L BRY

W Tl oA Feolyedl HATHE REY FH
Al k2ol ol et coh, Coan and
Sakagawa (1976)& ZATEFENA o] 1966—734E[ il
R, EENL Febg o) MKERKE  HIrstdlenl o

A vpebske,

AREANAE of¥] Fkd Frigole RUTHHK
WPk, EFHEN A £ Hayasi(1973)8] 196571
4 R 2 LkE Coan & Sakagawa (1976)9] -#%
$E, 293 e Honma (1976)8) RAIEH
WO B MUREFEHEYY RBETSGES Rk
3 o] PRHE FMst, ol && ICCAT Muedt #
TE e FeEA A Nl EULRKE
5191 =} (Table 4), :

Table 4. Basic data used to calenlate number of fish caught by yellowfin fisheries
Year Surface Longline Total
A B C A B C A B C
Average Catch No of Average Catch No. of Average Catch No. of
weight in fish caught weight in fish caught weight in fish caught
per metric (1000fish)  per metric (1000 fish) per metric (1000 fish)
specimen  tons (B/A) - specimen tons B/A) specimen  tons (B/A)
(kg) (kg) (kg) .
1966 9.1 37,737 4,146.9 56.1 27,154 484.0 14.0 64.891 4,630.9
1967 14.0 36,743 2,624.5 35.0 21,747 621.4 18.0 58,490 3,245.9
1968 9.9 54,310 5,485.9 50.5 28,249 559. 4 13.7 82,559 6,045.3
1969 16.2 62,276 3,844.2 40.6 30,766 757.8 20.2 93,042 4,602.0
1970 7.1 45.132 6,356.6  35.2 31,263 888.2 10.5 76,395 7,244.8
1971 9.2 50,791 5,520.8 37.8 28,953 766.0 12.7 79,744 6,286.8
1972 11.7 66,146 5,640, 4 47.3 29,607 626.0 15.3 95,753 6,266. 4
1973 7.9 61,711 7,769.8 38.6 31,993 828.7 10.9 93,704 8,598.5
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ICCAT Data Record Vol.1 (1965—704E%5$1), Vol.
4C19714E 7580, Vol. 5 (19724e754), Vol. 7(1973
4 D) Jebd BARIEWRS 4R MHERKE Le
Guen & Sakagawa(1973)9] #clgo] RERXLS H
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ER T RRECL S E e

L, =194, 8(1—p0.¢2(¢-0.62))

o] Koz FHrE MM AREEEE 2omAoz
3l By 05 30emLAF, liggs 30—86em, 2%+ 86
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o st

Table 43 2 o, 7eHS BFAERY 19734 X
FaEeel A FAZE 93.7FMT, RH2E 8.61HE
#2EE9] Febefo] b WSl o], RRUTH#EHol 10.%g
& & 4 et 2" o] BfdE WHHE ¥t
o FERENe] N ke REmEeRE 2:1

5%

FEECI v, BEEMEE 9:1 #FRE qleaor w,
#3.2 Le Guen & Sakagawa (1973)¢] KFgEE3} o}t £2 B g 9rh
2ol ¢ von Bertalanffy FUEHS 2 ofsje} e,
Table 5. Estimated catch in thousand numbers by age of yellowfin tuna in the
Atlantic Ocean, 1966—1973

1966—73

Age 1966 1967 1968 1969 1970 "n971 1972 1973 average
0 — 0.1 — 0.4 14. 4 0.4 8.2 10.5 4.2
12,4145 868.4 4,259.3 2,006.1 5,417.8 4,642,8 4,007.8 6,603.7 3,777.5
2 1,473,3 1,474.8 680.3 1,522.6 293.7 548.5 1,251.5 708.7 994.2
3 224.0 258.4 406.5 139.3 501.9 174.6 270.5 342.2 289.7
4 33.8 20.0 107.0 . 121.3 115.2 130.7 72.0 82.6 85.3
Surface 5 1.3 2.3 27.9 41.2 10.2 21.7 28.0 19.5 19.0
6 —_ 0.4 4.3 11.8 3.4 2.1 2.3 2.6 3.4
7 - 0.1 0.6 1.5 — — 0.1 —_ 0.3
Total 4,146.9 2,624.5 5,485,9 3,844.2 6,356.6 5,520,8 5,640.4 7,769.8 5,173.6
1 17.1 5.2 10.9 8.8 57.3 9.6 13.4 5.9 16.0
2 44.6 67.0 117.3 208.3  431.8 430.7 332.8 468.1 273.8
Longline 3 229.2 356.8 293.8 261.0 298.7 262. 4 208.3 304.7 276. 9‘
4 178.8 166.6 122.7 169.5 90.4 63.3 60. 3 39.2 111.4
5 13.7 25.8 14.4 20.2 10.0 — 11.1 10.6 13.2
6 0.4 — 0.1 — —_ - 0.1 0.2 0.1
7 0.2 — 0.2 — — — —_ s — 0.0
Total 484.0 621.4 559.4 757.8 888.2 766.0 626. 0 828.7 691. 4
0 - — 0.1 — 0.4 14. 4 0.4 8.2 10.5 4.3
1 2,431.6  873.6 4,270.2 2,014.9 5,475.1 4,652.4 4,021.2 6,609.6 3,793.6
2 1,517.9 1,541.8 797.6 1,820.9 725.5 979.2 1,584.3 1,176.8 1,268.0
3 453.2 615.2 700.3 400.3 800.6 437.0 478.8 646.9 566. 5
. Total 4 212. 6 186.6 229.7 290.8 205.6 1%4.0 132.3 121.8 196.7
5 15.0 28.1°  42.3 61.4 20.2 21.7 39.1 30.1 32.2
6 0.4 0.4 4.4 11.8 3.4 2.1 2.4 2.8 3.5
7 0.2 0.1 0.8 1.5 —_— —_ 0.1 —_ 0.3
. Total 4,630.9 3,245.9 6,045.3 4,602.0 7,244.8 6,286.8 6,266.4 8,598.5 5,865.1
Z=1,535
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Table 6. Apparent abundances of yellowfin tuna by year class(Catch in number per '

million hooks)

Year class
Age . Toor . 1963—71
1962 1963 1964 1965 1965 1967 1968 1969 1970 1970 -~ o
0 - 1 - 1 47 1
1 13,788.- 5,472 21,102 6,533 17,716 13,267 11,201
2’ 8,607 9,658 3,941 5,904 2,348 2,792 4,413 2,725
3 2,570 3,854 3,461  1,298. 2,591 1,246 1,334 1,498
4 1,206 1,169 1,135 @ 943 665 553 360 282
5 176 209 199 65 62 109 70
6 22 38 11 6 7 6
7 5 —_ X . _—
Z 1.8 144 163 1.87 157 1.55 1.09 1.32 109 1.4l 1.48
\ . . .
Table 30] wehd muefbd @ghites v il A ERODY EETT RN
49 491 CPUEE 21313 ohg, ol & il (Mo H#E
94 fFIet o) Table 69 Zpppo)ch. thiol 4% =
BNE SRMATEE HRezde ZE kgl Table 5a} 2 2upe} zro) KPHH: Zelsdol= i

HEel A oRE Z aha:J iy 1.09—1.87¢} %
Eifie 1.480] A =, ‘

A9 ¥ Hken IR Ze A2 e A
(el gro it AWbsmar fire] KPRl Al el heby
o] RIFHIN(D)E 155 Yl—iensy gt

Lenarz & Sakagawa(1973)-&1967-~704Efje] FIS
YRR RS 1429 Z3ke] R Ldblifitst 9
o}, 1420 cb3= el HEsefiel 1.57F okt Hvle
b mEYSRY #E7h eiug 2ol

A geht e debA AN BAE S e
& AT A, o FY AATECHNMatural morta-

hty coefficient : M) X {lifafiiGe) Moiksted Azt
Sl st SO R DA R
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Fig. 4. Maximum sustained yield curve and
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whole Atlantic yellowfin tuna fishery
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