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AN ANALYSIS OF ATLANTIC BIGEYE TUNA (THUNNUS OBESUS) GROWTH
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RESUMEN
. . L.
La tasa de crecimiento del patudo del Atlantico
obesus) fue estimada a través de examenes de

n modal en datos sobre frecuencias de talla de

Le taux de croissance du thon obdse de 1'Atlantique ; artes de suverficie. Un modelo de creci-

est estimé au moyen de 1'examen des progressions

modales des données de fréquences de taille sur les engins palan- ajustado a 1os datos de talla a la edad. La curva de
ajustado £
griers et de surface. Un moddle de croissance de Von Bertalanffy xima a la informacidn para

par moindres carrés est ajusté aux donndes sur la teille & un 2ge
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INTRODUCTION

Bigeye tuna {(Thunnus obesus) is a major component of the Atlantic
tuna fishery catch with 43,000 MT, worth an estimated (U.S.) $40
million, landed in 1977. Historically, longline has been the principle
gear used to harvest bigeye tuna. In recent years surface gears have
become incrzasingly mere important and accounted for 33% (14,000 MT) of
the total 1977 bigeye catch {ICCAT, 1978a).

Recently the International Commission for the Conservation of
Atlantic Tunas (ICCAT) has been concerned with the effective management
of multi-species, multi-gear fisheries. Of particular interest at the
present time is assessing the effects of fmplementing a bigeye minimum
size regulation. Such a regulaticn would be directed at eliminating the
bigeys/yelToufin misidentification problem (ICCAT, 1978h) as wall as
increasing the yisld-per-recruit of bigeye tuna. HManagement issuses
such as these have focused attention on the nzed to increase research
effort on some basic aspects of biology of this species (ICCAT, 1973c).

The purpose of this study is to provide estimates of the growth
rate and length-at-age of Atlantic bigeye tuna and to compara ihe

results with those of similar studies.
DATA AXD AMALYTICAL PROCEDURES

Length-frequency data from various countries, gear types and time
periods were used.to estimate Atlantic bigeye tuna growth rates. These
data were separated into two gear categories, Yongline and surface, and
combined within these categories by quarter years. Data used by
quarters, country and gear category are shown in Table 1. Years in
which heavy sampling occurred were selected for analysis.

Each combined quarterly length frequency was examined for modes to
which ages were assigned. Quarterly length frequencies, by gear
category, are shown in Figures 1, 2, and 3 for years 1973, 1974, and
1975 respectively.

RESULTS AND DISCUSSION

The Von Bertalanffy growth model was fit to length-at-age data
using the least squares model of Tomlinson and Abramson (1961) (Figure
4). The Von Bertalanffy growth curve is defined as follows:

Ly = Lo (1-e7K(2 %) nere

le = 491.6 cm, the mean asymptotic length;

k = 0.0135, the Brody growth coefficient; and
ty = 3.808 the hypothetical age when length = O.

Time t is on a quarterly basis
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) The value for Le (mean asymptotic Tength) appears unrealistically
high. However, for the purpose of stock assessment the actual value of
Lo may not be of importance except as a fitting parameter. The values
of length-at-age predicted from the growth curve are shown in Table 2.

) The fitted growth curve is similar to that of Ch t
Pianet {1974), which is also based on Atlantic 1engtg—?zgzggsgyaggta.
Eowever, their analysis indicates a slightly faster growth rate (Figure
3)'4 The other growth curves in Figure 5 are based on data from the
Pacific Ocean and suggest that Pacific bigeye tuna grow at a faster
rate, but to a smaller mean asymptotic 1eﬁgth, than Atlantic bigeye

tuga. Mo explanation is given for this apparent difference in growth
rates. -
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Tahlae 1. Time periscds represented the Etiantic bizeve tuna growth SEearE
analysis by country and g23r calegory. "f
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Fig. 2. Combined length frequencies for longline and surface gears,

Fig. 2. Combiped length freguencies for longline and surface gears, by quarter, for Atlantic bigeye tuna for 1975.

by quarter, for Atlantic bigeye tuna for 1974.
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Fig. 4. Length-at-age data from length freguency modal progression analvsis Fig. 5. ¢f various growth curves for Atlantic and

and the resulting least~squares Von Bertalanffy growth curve.

tona from analyses by the author and others.
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