SCRS/1985/058

A

Col.Vol.Sci.Pap. ICCAT, 25 : 269-274 (1986)

STUDIES OF FRIGATE TUNA AUXIS THAZARD (LACEPEDE) AGE AND GROWTH IN THE EASTERN PART OF THE EQUATORIAL ATLANTIC ~

M. E. Grudtsev, L. I. Korolevich

AtlamtNIRO

Dmitrij Donskogo, 5, Kaliningrad. U.5.5.R.

SUMMARY

This paper deals with the problem of frigate tuna (Auxis thazard)
(Lacepede) age determination. Based on the investigations carried out in
1982~1984, one of the possible ways for solving this problem is put for-
ward, To study the age and growth rate, the use of cross-sections of the
first dorsal fin ray 1s suggested. The marks ahoéigg the regularity of the
fish growth amounting to a year’s time are most distinct there. The ob-
tained results were compared to the data calculated from the von Berta-
lanffy equation. They showed good agreement. The back-calculation data on
growth indicate that frigate tuna achleve a length of 22.9 cm during their
first year of life, 30.4 cm in the third year and 40.4 cm in the fourth

year.

RESUME

Le document traite du probldme de la détermination de 1'8ge de 1'auxide
Auxis thazard (Lacepede). Sur la base des recherches menées 4 bien durant
la période 1982~1984, une des solutions &ventuelles pour résoudre ce pro—
bléme est donnde. Pour é&tudier le taux de 1'4ge et de la croissance, on
recommande d’'utiliser la coupe transversale du premier rayon de la nageoire
dorsale. Les marques qui montreant la régularité de la croissance du pois—
son jusqu'd une période d'un an sont trds distinctes 3 cet endroit. Les

résultats obtenus ont &té comparés avec les donnfes calculées 3 partir de

l'&quation de Bertalanfy [1s concordent assez bien. Les données de rétro
calcul sur la croissance indiquent que 1'auxide atteint une longueur de
22,9 cm au cours de sa premilre amnée de vie, 30,4 cm dans la troisidme

année et 40,4 cm dans la quatridme.
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RESUMEN

Este documento trata sobre el problema de la determinacibn de la edad
de la melva Auxis thazard (Lacepede). En base a investigaciones efectuadas
en 1982-1984,

problema. Para estudiar la edad y tasa de creciniento, se suglere utilizar

se presenta una de las formas posibles para resolver este

los cortes trasversales de la primera aleta dorsal, ya que es ahi donde son
wis nitidas las marcas que muestran la regularidad del crecimiento del pez
hasta un affo. Los resultados obtenidos se comparan con los datos calculados
a partir de la ecuvacidn de Bertalanffy, y mostraron buena coherencia. Los
datos-retrocalculados sobre crecimiento ‘indican que la melva dlcanza la
talla de 22.9 c. durante su primer affo de vida, 30.4 cm. en el tercer afio v

40.4 cm. en el cuarto.



The tunss Auxis thazard (Lacepede, 1802) and Auxis rochi
(Risso, 1B10) mre rather numerous among the Atlantic tunas, but
the least studied. Large catches of the frigare tune Auxis tha-
zerd are taken in the equatoriaml Atlentic waters with the purse-
seines, together with the other tune species (yellowfin, skip-
Jeck end little tunny). Very limited data exist on the biology
and the age of this species in particular.

MATERIALS AND METHODS

The material was collected on board the commercial tuna pur—
gse-seainers in Januery through June reriod in 1982-1984 in the
eastern part of the equatorial Atlentic. To determine the age of
the frigate tuns the preparations were made according to the me-.
thod suggested by Gaikov and Chur (1980). The cross-sections of
the firgt dorsal fin ray, approximately 1 mm thick, were exami-
ned in passing light in a drop of the spirit-glycerine mixture
under the microscope MBS-1, with magnification x 2. A toial of
322 cross-sections was examined. The distance between growth
marks was measured with the ocular-micrometer, and the body length
recorded was from the tip of the snout to the end of the middle
caudal fin reys.

In fin ray cross-sections the following structural forma-
tions can be distinguished: feebly marked nucleus, porous center
of a ray end alternating dark end light zones, which are consi-
dered to be growth zones. Porous center is absent or hardly vi-
sible in fin ray cross-sections of small individuels (25 cm or
less).

Growth zones were easily readeble in 20% cross-sections, not
distinctly merked in 55%, end feebly merked in 25% due to aveile-
bility of & greet number of edditional rings observed mainly in
tune:s of older age groups.

A total of 237 cross-sections wes chosen for back calcula-
tion of growth rate. Back caleculations were made using the me-
thod of empirical scales (Bryuzgin, 1969). The comparison of gi-
ze composition of meles and femsles teken for ray sampling did
not reveel any significant difference between their length fre-
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quences (fig. 1). This allows for using mized materials in the
enalysis. |

RESULTS

Pormetion of dark and light zones in fin ray cross-sections
from the frigate tuna, as from the other tunas, is obviously the
result of variation in growth rate caused by several reasons:
change of hydrologicel conditions, feeding intensity or spavning.
Slackened growth of tunas is marked in fin ray cross-sections by
appearance of & 1ight zone, end intensive growth by eppearance of
& broader derk zone. In this connection the analysis of dark and
light growth zones edging the cross-section was made (table 1).

Most probably, fﬁéyiight zone ig laid in June {(probably in
¥ay~June) in the mejority of individumsls. This apparently can be
related to unfaevourable living conditions during that period,
which has been confirmed by reducing fishery. Laying of light
rings in the adult fish might be connected with spawning, becau-
se the tuna aggregations are mostly spavning in the considered
period (fig. 2). Fishes 20 to 26 cm in length captured in June
bad the Tirst light zone on the fin ray cross-section edge.

Thus, in Jenuery, the majority of fish had a light zone
on the fin ray cross-section edge, and in June a zone of slow
growth wes found. One dark and one light zones were taken as an
annual growth mark in our caleculations. The calculetions revea-
led & cloge correlation between the body length of tunas and the
central cross-section radius. A linear 3ependence was observed
between the crosgs-section radius length and the body length. The
correletion factor between these factors is 0.97 according to
our data. There exists a linear dependence between the cross—
section radius length and the body length (fig. 3). The celcula-
ted regression equetion is es follows: r = 0.731 - 4.98, where
r is the cross-section radius (points of oculer-micrometer).
l - 1is the size of tuns, cm.

From the back calculation data on the frigate tune growth a
length-age key wes constructed {table 2). A curve of the Irigate
fung growth constructed from the back calculetion date is depic-
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ted in fig. 4. In the first yeer of life the frigate tuna ree-
ches 22.9 cm in length, in the second - 30.4 cm, in the third
36.7 cx, and in the fourth - 40.4 cm. Rather close velues were
obteined by Konstantinjuk end Chur {1976).

According to the back celculation data the Bertalanfi equ-

etion parameters were celceulsted from:

L, = Lo (1-175(=80))

the length of the frigate tuna at a certain age;
Loo is the maximum length of the frigate tuna;

k is the sleckening growth rate;
is the theoretical age, at which the fish length is

where L, 1is

<

o

Zeros

The values of the Bertalanfi equation parameters are:
Lo = 51.47 cn, k = 0.32, to= 0.83. Prom the comparison of the’
frigate tuns length st & certain ege calculsted eccording to Ber-
telanfi equetion with the actuel deta the comparable deta were

obtained (table 3).
SULXARY

The study of possibilities of determination of the frigate
tuna age from the cross—-section of the dorsal fin rays has de-
monstrated the reliability of this method.

The alternating derk and light zones found in the ray cross-
gections and showing the growth of the frigate tuna during the.year
make it possible to determine the age and to meke back calcula-
tions of the growth raite in more than 70% of cases. It has been
revealed that the light zome corresponds to the period of the
slackened growth, and is leid irn March-June. The dark zone cor—
responts to the period of intensive growth. One dark and one light
zones are agsumed to be an annuel cycle for the frigate funs. The
growth back celeulation data indicate that the frigate tuna length
averages to 22.9 cm in the first yeer of iife, to 30.4 cm in the
second year, to 36.7 cm in the third year and to 40.4 cm in the
fourth year of life. The comparison between the frigste fune length
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at a certain ege calculated from the Bertalenfi equation, and the
actual everage data vielded the compereble data.
of the Bertelanfi equetion ere as follows:

The perameters

Low=51.47 cm; X = 0.32; t_ = -0.83.
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Table 1
Distribution of dark and light zones of growth.

Month Light Dark

8p. % sp. % Total
January 3 4 67 96 70
February 22 37 38 63 60
¥arch 14 33 29 67 43
April 8 26 26 T4 34
June 23 26

88 3 12




Lenpth-age key for the frigate tune

Table 2

Age (years), %

Lers*h class, Totel,
cn 1 2 3 4 ST.
15-1¢ 100 1
17-18 100 3
19-20 100 20
21-22 100 23
23-24 100 32
25-26 75 25 28
27-28 23 T7 43
29-30 100 _ 48
31-32 93 7 40
33-34 56 44 48
3536 14 86 73
37-38 B8 14 48
39-40 57 43 56
41--42 29 T1 21
43-44 100 5
45-46 100 - 1
Totel, sp. 100 162 167 51 490
Meen size 22.9 30.4 36.7 40.4
Sg. deviation 1.33 1.27 1.10 0.89
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Teble 3

Theoretical and actuel velues

of the frigate

tuna length

Age

1 2 3 4
Actuel length,cm 22.86 30.41 36.66 40.36
Theoretical length
H 8th, 55 g5 30.69. 36.38 40.51
Deviation +0.01 -0.28 ) +0.28 -0.15
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Fig. 2. Meturity stages of the frigate tuns females.

Size composition of the frigate typgs males and fe

Fig. 1.

meles.
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‘Pig. 4. A curve of the frigate tuna growth from the growth

Fig. 3. 4 ratio of the body length to the central radiug back calculetion data. Verticel segments show mean gquare devia-

of the frigate tunz ray cross-section; ’ tion (¥).

1 - empiric velue,
2 - theoretical regression line.



