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RESUMEN

El documento describe las técnicas empleadas para estimar la talla y estructura demogréafica
del yabil capturado en el Atléntico, y presenta los resultados de las pesquerias de palangre
7 superficie, al Este y Oeste del Océano. Los métodos y resultados son similares a los uti-
lizados en un estudio anterior (Coan y Sakagawa, 1975) pero con datos puestos al dia.

Lag capturas de la pesqueria de superficie en el Atléntico oriental se calculan en 2.0 a 8.2
millones anuales de ejemplares de rabil, cuya talla varia de 22 a 192 cms. El grupo de edad
dominante es el de 1 afio con tallas de 31 a 84 cms. La estructura demogriéfica y composicidn
por talla del rabil capturado por la pesqueria de superficie al Oeste del Atléntico, se esti-
man presuponiendo igualdad en las tallas de los peces capturados por dicha pesqueria al Este
y Oeste del Océanc. Tas conclusiones indican que la pesqueria de superficie al Oeste del
Atléntico captura entre 11.000 y 200.000 peces. La pesqueria de palangre obtiene aproximada-
mente de 420,000 a 879,000 ejemplares de rabil por afio. Las tallas se clasifican entre 43 y
192 cms, y las edades dominantes son 2, 3 y 4 afos (90 a 160 cms). Los peces més jdvenes,

2 y 3 aflos, tienden a predominar en las capturas obtenidas en el Atléntico Oeste, miehtras
que los de edad 3 y 4 predominan en las del Atléntico Este.

Lables 7, & and figures reproduced in Data Record Vol, 9
lableaux 7, 8 et figures reproduits dans le Vol, 9 du Recueil de Données

Juadres 7, 8 y figuras reproducidos en Vol, 9 de laColeccidn de Datos Estad{sticos



is study is an update of the analysis by Coan anq S§kagawa (1976).
Availzg}?ity o¥ updatedpcatch and ]ength—frequgncy stat]stlc; as well as
new catch and effort data have made recompilation of Tength— requency .
distributions of the catches necessary. The‘purpose of th1s pgper 1; 0
describe the data and procedures used to estimate catch in num e;Stﬁ
yellowfin tuna, and to present the age and length compos1t10ng 0 g
yellowfin tuna catch estimated for each quar@er of the year, ydoceaface)
region {eastern and western; Figure 1) and fishery {longline and sur .

ATLAN%IL YELLOWFIN TUNA FISHERY

ishi i i i began in the mid-
Fishing for yellowfin tuna in tbe Atlantic chan i
1950's by tge French with pole-and-line gear (ba1tb0ats): Since thﬁt 4
time the fishery has developed to include over 18 countries and produce
a record catch of 119,000 M (metric tons) in 1975 (Table 1).

The fishery no longer involves only baitboats, but includes purse
seiners and longliners too. Purse seiners and baitboats comprise the
surface fishery. Approximately 69% of the total yellowfin tuna catch
from the Atlantic is produced by the surface fishery. Most of the catch
of the surface fishery is landed by the FIS (French-Ivory Coast and
Senegalese), Spanish, Japanese and United States fleets and is made in
the eastern tropical Atlantic

Longliners from Japan, Korea and Taiwan are the principal par-
ticipants in the longline fishery. Approximately 31% of the total
yellowfin tuna catch of the Atlantic is made by this fishery. The boats
operate in both the eastern and western Atlantic.

DATA AND PROCEDURES

Data from the Atlantic yellowfin tuna fishery are collected primarity
by the 14 member countries of the International Commission for the
Conservation of ‘Atlantic Tunas (ICCAT). Each member country is responsible
for collecting and submitting to ICCAT, catch and effort, catch and
length-frequency data from its own fleet. These data are assembled by
ICCAT and distributed periodically to the member countries for use in
various analyses.

Because of the large volume of data currently available on the
fishery, the Southwest Fisheries Center developed a computer data base
of catch and Tength=frequency statistics to expedite the handling of the
data in analyses {ICCAT, 1975b). The sources and types of data on
yellowfin tuna that are contained in the base are as follows:

Catch statistics

Total catch of yellowfin tuna by country, gear and ocean region for
1966-1974 (Table 1) was obtained from the ICCAT statistical Bulletin
(ICCAT, 1975a). Preliminary data for 1975 were obtained from ICCAT
(pers. commun., Madrid, Spain). For some catches the region in which
the catches were made could not be determined from information in the
Bulletin. For these, it was assumed that the fishing areas reported in
catch-effort statistics of the fleet or similar fleets, are representa-
tive and indicative of the regions where the catches were made.

i/

For the longline fishery, catch and effort information for the
Japanese fleet was used to partition the catches of virtually all the
longline fleets into western and eastern regions (Table 2). Japanese
tongline catch and effort data (Fisheries Agency of Japan 1968-75) are
reported in number of fish and number of hooks by month-5° area. Number
of fish was converted to weight by using the average weight of fish
caught in each region and each year. The data were then used to par-
tition the total longline catches into quarters of the year and region
(Table 3).

For the surface fishery, catch by region for each country was de-
termined from information on the fleet's fishing activities (Table 2)
Quarterly distributions of the catches for each year, gear and region
was also determined from catch and effort information (Table 3)

Length-frequency statistics

Length-frequency distributions were from several sources (Table 4).
The most complete series of data is available for catches of the Japanese,
FIS and United States fleets. The length frequencies are reported in
fork length for all fleets except the FIS fleet, in which they are re-
ported in predorsal length. Predorsal lengths were converteéd to fork
Tengths using a,modified version of a computer program LFLDT (Fonteneau
and Lenarz, MS)'. The program uses the equatio

Tog L = 0.25204 + 1.18369 log Ly

where Lf = fork length in centimeters and Ld = predorsal length in

centimeters. The equation is based on the logarithmic equation of
Poinsard (1969). :

Length-frequency samples from catches of some fleets, particularly
those that fished in the western Atlantic are unavailable. Samples from
comparable fleets were substituted where data were unavailable (Tables 5
and 6). Substitution was usually within region, although for the western
Atlantic, samples from the eastern Atlantic were used primarily.

For eastern Atlantic catches, the best series of length-frequency
data for the catch of the surface fishery are from the FIS baitboat and
purse seine, the U.S.A. purse seine, and the Japanese purse seine fleets,
Another series, which is not as complete, is for the Atlantic baitboat
fleets of Ghana, Japan, Korea and Panama that operate out of Tema,

Ghana. Length-frequency data for catches of this entire Ghana-based
baitboat fleet (Table 5) are available. These data series essentially
formed the base on which lengts composition of the yellowfin tuna
catches of the surface fishery were calculated.

The most complete series of Tongline length-frequency data for
yellowfin tuna are available for the Japanese fleet for the period 1966-
1974 (ICCAT, 1973a, 1975¢c, 1975d). The data were considered representative
for the entire longline fleet and were used to estimate the 1966-1974
length composition of all longline catches, except those of Brazil and
Argentina for 1973 and 1974. For these exceptions, length-frequency
data reported for the Brazilian fleet were used instead (Table 6).
Preliminary length-frequency data from the Taiwanese, Korean and Panamanian

tongline fleets were used to estimate the tength composition of longline
catches in 1975.

]Fonteneau, A., and W.H. Lenarz. 1974.

Cohort analysis of the eastern
Atlantic fishery for yellowfin tuna. 1In ICCAT Collective Volume of
Scientific Papers, Vol. 2 (SCRS-1973): 57-77.

The program was originally written to convert fork length to predorsal
length and was revised to convert predorsal length to fork length.
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Estimetion procedures

Estimation of age and length composition of the yellowfin tuna
catches was accomplished by utilizing the procedures described by Coan
and Sakagawa {1978), Briefly, the procedures are as follows:

Step 1 iength frequency of each sample was standardized
into 2-centimeter intervals.

Step 2:  All length freguencies were weighted by a factor based
on the catch from which the sample was taken. The factor,
number of fish in the catch, was computed by dividing the
catch in weight by the average weight of fish in the
sampie. The average weight of fish in the sample was
determined by converting the length frequencies -tc weight
frequencies with,

W = 0.000021804 Lf2‘96989

Where ¥ = weight in kg and Lf = fork length in cm
(Lenarz, 1974).

Step 3: Length-frequency samples were stratified by gear, area
and quarter to correspond to the stratified total catches.

Step 4: Total numbers of fish by 2-centimeter intervals were
calculated by finding the average weight of each strati-
fied length-frequency sample, dividing the stratified
catch by the average weight and distributing the total
numbers over the stratified length-frequency sample.

Step 5:  Total numbers of fish by age were assigned by following
modal progressions and by using the growth equation of Le
Guen and Sakagawa (1973). The ages and approximate sizes
of yellowfin tuna used were as follows:

Age Length

interval interval

Group (years) {cm)
0 0 -~1.02 1-31
1 1.02-1.99 31-85
2 1.99-3.00 85-121
3 3.00-4.17 121-151
4 4.17-5.09 151-165
5 5.09-6.06 165-175
6 6.06~7.99 175-185
7 7.99-8.99 185+

LENGTH AND AGE 2OMPOSITION OF THE CATCH

Surface fishery

Estimates of the number of fish by 2-centimet
for 1966-1975. The range of lengths of
fishery in 1966-1975 was 22-192 cn.
fish between 21-121 cm (Figure 2
In the earlier years, 1966,
surface catches.

ar intervals were made
fish caught by the surface

The fishery concentrated on small

» or 1- and Z-year-old fish (Table 7)
1967 and 1369, 2-year-old fish dominated the

In all years catches from the eastern Atlantic exXceeded catches
from the western Atiantic and in 1966 and 1968-1971 there were no sig-
nificant catches from the western Atlantic (Table 7). Since no length-
frequency samples were avaiiabie for the surface catches in the western
Atlantic, approximate age compositions for catches of this region of
the Atlantic were calculated based on the age compositions of the eastern
Atlantic catches. A comparison between regions of sizes of fish caught
in those years are therefore not valid.

Longline fishery

Estimates of length and age composition of the 1966-1975 longline
catches were made for the eastern and western Atlantic. The range of
lengths of fish caught in the entire Atlantic by longliners was 43-192
cm (Figure-2)}. Dominate age groups in the catch were 2-, 3-, and 4-.
year-old fish (Table 8). In general, the fishery in the western Atlantic
catches smaller fish (2- and 3-year olds) than the fishery in the eastern
Atlantic (3- and 4-year olds). This difference may be due to the absence
of a significant surface fishery that removes young fish in the western
Atlantic, whereas a well-developed surface fishery exists in the eastern
Atlantic.

LIMITATIONS AND CONCLUSIONS

Aging was done by following modes in the length-frequency dis-
tributions and by using the growth curve of LeGuen and Sakagawa (1973)
as a guide. This technique relies on subjective judgements in determin~
ing the position and extent of a mode. Errors in judgement may have
therefore affected the results.

Length-frequency data were substituted where data were unavailable
from certain catches. The percentage of catch requiring substitutions
ranged from 8 to 86% for the longline fishery and 5 to 100% for the
surface fishery (Table 9). These percentages indicate only the overall
sampling coverage and not how well the catch was sampled. In some
cases, only a few samples were taken from a limited spatial-temporal
stratum of catch. Inadequate number of samples as well as improper
substitution of samples may have therefore affected the results.

. Estimated numbers of fish caught by both the surface and longline
fisheries are Tess than those reported by Coan and Sakagawa (1976). A
number of factors can account for the difference. For example, the
assumption made by Coan and Sakagawa that the average sizes of fish
caught in the eastern and western Atlantic by the longline fishery are
the same was not used in this study because size data were available for
both.regions of the Atlantic. Also, updated length-frequency and catch
statistics, and new data were used in the present study. Changes in the

dqta base are probably the major factor for the difference in the results
of the two studies. ’ '

. No attempt was made in this study to stratify the western Atlantic
into smaller regions, as was suggested by Coan and Sakagawa. The limited

data from this region did not warrant a finer stratification than used
in this study.
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"X" signifies that catch

Footnotes signify that
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in catches into eastern and western Atlantic.

a substitution of information from a similar fleet {s made.

Summary plan used to partition total yellowf
and affort data or other information on fishing area are available for the fleet.

Table 2.
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Table 3. Summary plan used to partiticn total yellowfin catches by
reglon into quarters. "X" signifies that catch and effort
data are available for the flecet. Footnotes signify that
a substfitution of {information from a similar fleet s made.
Country Region 1966 1967 1968 1969 1970 15871 1972 1973 1974 1975
Longline
Argentina western 1 1 1 1' 2 2
Brazil western 1 1 1 1 1 1 1 X X
Cuba western 1 1 1 i 1 1 1 1 1 3
eastern 1 1 1 1 1 1 1. 1 1 3
Japan western X X X X X X X X X 3
eastern X X X X X X X X X 3
Korea western X X 1 1 1 1 1 3
eastern X X 1 1 3 ) 1 3
Panama vestern 1 1 1
eastern o 1 1 1
South Africa eastern . 1
Tafwan western 1 1 1 1 1 1 X X X 4
. castern 1 1 1 1 1 1 X X X 4
Venezuela vestern 1 1 1 1 1 1 1 1 1 5
Baitboat
Angola eastern | 10 10 10 1o 10 10 10 T
FIs eastern X X X X X X X X X X
Ghana eastern 10 X X 10
Japan eastern i0-, 10 10 X 10 10 10 9 g X
Korea - eastern 9 9 10
Morocey eastern 10 10
Panama eastern 10 9 - 9 10
Portugal eastern X
South Africa eastern . X
Spain eastern 10 10 10 10 10 10 10 10
Purse Seine .
Canada eastern 10 6 & 6 § [ 6
Cuba eastern 8 . 8 8
F1s eastern X X X X X X X X X X
Japan eastern 10 X X X X X o X X X X
Norway eastern * 10 10
South Africa eastern 10 X X
. Spain eastern 10 10 10 10 10 10 10 10 X 10
U.S.A. eastern 7 X X X X X X X X
]use Japan Jongline same year SUSE U.S.A, purse seine same year
Zuse Brazil longline same year use U.S.A, purse seine 1968
'3U§e Japan longline 1974 8use Japan purse sainesame year
Sise Taiwan Tongline 1974 %use Ghana-based battboat same year
5 10,

Yicear (19754)
Zyccar (1976a)

P31CCAT pers.. commun., 1CCAT, Madrig, Spatn °

MAnsa—Enm\'m_ {19/5)

YSiFs, La Jodla, California
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Table 5. Available length-frequency samples {X) and substituted
sampies (footnotes) of yellowfin tuna for the surface
fishery of the eastern Atlantic.

Country RIRET 1967 . 1968 1969 1970 1971 1972 1973 | 1974 | 1978

Baitboat

AngoTa '

FIS X X
Ghana
Japan 1 X X - 1 1 1
Korea
Horocce
Panama 1
Portugal
Sauth Africa

—

P—

>

e

e

et 2t

I N

ot et R O P 3D
ot et et G et DGt

Spain 1 1 i 1 1 1
Purse Seine

Canada 3 5 5 5 5
Cuba

FIS

Japan
Norway
South Africa
Spain 3
U.S.A.

)

> >

>< >

> e

> ><

5% >4 OV OV
> XD
e

e
< w
> (S
> L3
o
D} A I W D D]
5 W 3¢ L 3¢ > A Ut
>< 3¢ 3
>

]FIS baitboat same year
2Ghana--based baitboat same year
3FZS purse seine same year
QU.S. purse seine 1968

5U.S. purée seine same year
Japan purse seine same year

Table 6. Available length-frequency samples (X) and substituted samples
{footnotes) of yellowfin tuna for the longline fishery of the
eastern and western Atlantic.

Country 1966 1967 1968 1963 1970 1971 1972 1973 1974 1875

Eastern

—_—
-

Cuba
Japan X - X X
Korea 1
Panama

South Africa
Taiwan 1 1 1 1 ] 1 1

it 3 o
e

PO
et 3
ettt et 3
ottt 3 3

<

Nestern

Argentina
Brazil
Cuba
Japan X X
Korea
Panama
Taiwan 1 1 1

Venezuela 1 1 1 X X 1

ot
B e
B et

[OVEN
b Sng et P

—
—

S i ek et 5 et ek
D<ot et o 3L 3C PO
ERSE- S T SR L )

xJapan Tongline same year
Brazil longline same year

3Taiwan, Xorea and Panama longline 1975
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Table 9. Tonnage of yellowfin tuna actually sampled for length
frequencies and tonnage requiring substitution of

length-frequency samples |

Sampled Substituted Total
Atlantic x 103 110’ x 107

Year Fishery region metric tons b3 metric tons b3 metric tons b4
1966 Surface eastern 23.4 62 14.3 38 7.7 160
western 4 0 s} Q 0 [}

total 23.4 62 14.3 38 7.7 100

Longline eastern 9.5 92 0.8 8 10.3 100

western 12.6 76 4.0 24 16.6 100

total 221 8z 4.8 18 26.9 100

Tatal eastern 32.9 69 15.1 31 48.0 100

western 12.6 76 4.0 24 16.6 100

total 45.5 70 19.1 30 64.6 100

1967 Surface eastern 30.3 83 6.2 17 36.5 100
wastern 0 0 0.2 100 0.2 100

total 30.3 83 5.4 17 36.7 100

Longline eastern 9.9 70 4.3 30 14.2 100

western 2.9 39 ‘4.6 61 7.5 100

total 12.8 59 8.9 41 21.7 100

Total eastern 40.2 79 10.5 21 50.7 100

western 2.9 38 4.8 62 7.7 100

total 43.1 74 15.3 26 58.4 100

1968 Surface eastern 47.9 88 6.3 12 54.2 100
western 0 o] 0 a 0 [t}

total 47.9 i2 6.3 12 54.2 100

Longline eastern 9.0 T 57 5.8 43 15.8 100

western 4.8 39 7.6 61 12.4 100

total 13.8 49 14.4 1 28.2 100

Total eastern 56.9 81 13.1 19 7G.0 Tou

western 4.8 39 7.8 61 12.4 100

total 61.7 75 20.7 25 82.4 100

1969 Surface eastern 53.5 86 8.8 14 62.3 100
western 0 0 0 a9 o} jt]

total 53.5 86 3.8 14 62.3 100

Longline eastern 4.9 31 10.7 69 15.6 100

western 6.8 45 8.2 55 15.0 100

totatl 1.7 38 18.9 62 30.6 100

Total aanten 58.4 75 19.5 25 7.9 100

western 6.8 45 8.2 55 15.0 100

total 65.2 70 27.7 30 o 92.9 100

1970 Surface eastern 36.4 81 8.7 19 45.1 10g
western 1] 9 3] Q 9 Y

total 36.4 81 8.7 19 45.1 100

Langline eastern 2.3 23 7.5 77 3.8 100

western 6.0 28 15.3 72 21.3 100

total 8.3 27 22.8 73 I 100

Total eastern 38.7 10 16.2 30 54.9 100

western 6.0 28 15.3 72 21.3 100

. total 44.7 59 3.8 41 76.2 100
1971 Surface eastern 31.8 63 19.0 37 50.8 100
western o} ] g 0 o} 0

total - 31.8 63 1.0 kY, 50.8 100

Longiine eastern 1.6 40 2.4 60 4.0 100

western 3.4 38 15.5 62 24.9 100

total 11.0 38 17.9 62 28.9 100

Total eastern 33.4 61 21.4 39 ‘54.8 100

western 9.4 38 15.5 62 24.9 100

total 42.8 54 36.9 46 79.7 100

1872 Surface eastern 47.9 76 15.4 24 £3.3 100
western 0 0 2.8 100 2.8 100

total 47.9 72 18.2 28 66.1 100

Ltongline eastern 2.9 24 9,1 76 12.0 100

western 6.5 37 11.1 63 ‘7.6 100

total 3.4 32 20.2 68 29.6 100

Total eastern 50.8 67 24.5 33 75.3 100

western 6.5 32 13.9 &8 20.4 100

total 57.3 §0 38.4 40 85.7 100
1973 surface eastern 35.6 60 241 40 59.7 100
western 0 0 2.0 100 2.0 100
total 35.6 58 26.1 42 61.7 100
fongline eastern 2.0 14 12.3 86 14.3 160
western 4.3 24 13.4 76 17.7 100
total 6.3 20 25.7 80 32.0 100
Total eastern 37.6 51 36.4 43 74.0 100
western 4.3 22 15.4 78 19.7 100
total 41.9 45 51.8 55 93.7 100
1974 Surface eastern §0.4 78 16.7 22 77 100
western Q 0 0.4 100 0.4 100
total 60.4 78 17.1 22 77.5 100
Longline eastern 1.2 23 4.0 77 5.2 100

. western 5.0 20 20.0 80 25.0 100-
total 6.2 21 24.0 79 30.2 100
Total eastern 61.6 75 20.7 25 | 82.3 100
western 5.0 20 20.4 80 25.4 100
total 66.6 52 411 38 107.7 100
1975 Surface eastern 85.4 95 ' 4.8 5 90.2 100
western 4] o] 0.4 100 0.4 100
total 85.4 94 5.2 6 30.6 100
Longline eastern 3.6 n 1.5 29 5.1 100
western 13.1 56 10.5 44 23.6 100
total 16.7 58 12.0 42 28.7 100
Total eastern 83.0 93 6.3 7 95.3 100
| western 13.1 55 10.9 45 24.0 100
| total 1021 86 172 14 17203 100 |




