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THE DYNAMICS OF MATURATION ANB SEX RATIO OF BIGEYE TURA (THUNNUS OBF3US, LOWE) IN THE ATLANTIC OCEAN

V. Z. Gaikov
Atlaniniro
SUMMARY RESUMEN
Seasonal dynamics of maturation, sex ratio of bigeye En base a la informacién disponible respecte al periodo
tunas in different areas of the Atlantic Ocean and correlation 1966-1979, se estudia la dindmica estacional de la madurez ¥
bPetween their populations in space and time are considered sex ratio del patudc en diferentes zonas del Atléntico y la
based on the materials for the 1966-1379 period. correlacidén espacio-temporal entre sus poblaciones.

RESUME

En se basant sur le matériel obtenu pour leé années 1966~
1979, on a étudié la dynamique saisonniére de maturité, le seéx
ratio du thon obése dans diverées zones de 1l'océan Atlantique
et la corrdlation entre leurs populations dans l'espace et dans

le temps.
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Introduction

The bigeye tuna 1s one of the least studied tuna specles
of the Atlantic Ocean. The annual bigeye tuna cabtches from the
Atlantic amounted to 40-60 thous. tons during the recent decade
(IGCAT, 1981). This catch size makes it possible to suggest
that the explotation level of the bigeye tuna sbtocks approached
the maximim allowsble level (Veber, Sacagawa, 1978, Eume, 1980).
4 discussion on isolation of stock units and population struc-
ture of this species is continued. The invesbtigations of the
odgenesis and sexual cycles of the blgeye tuna- showed that sex-
ual cycles of tuna groupings inhabitiag the northern and sou-
thern hemispheres are in counterphase (Alekseev, Alekseeva,
1981), which may be considered as the evidence of existing of
two bigeye tuna populations in the Atlantic. A number of gques—
tions, however, concerning the spacial and temporal correla-
tions between the populations, and migration cycles of the spe-
cies, are open. In the present paper some oOF these aspects are
considered based on the analysis of sexual maturation of the
bigeye tuna.

Materials and Methods

The analysis was based on the biological data collected
during the‘long—lining expeditions conducted in the 1965-1975
period. During this period 31 804 tuna specimens were examined.
Tor the analysis the material was separated into areas with
regard for bthe break-down of the areas adopted in the ICCAT
for the bigeye tuna fishing with long lines. In particular, the
area 4 is isolated in the wesbern part of the Gulf of Guinea
north of the equator, and the western boundary of the areas 4
and 5 passes aloxng 15°W (fig. 4). This is done to provide the
convenience of- the analysis and to maintain the integrity of
the material.

Maturity stages were determined according to the following
scales

Stagé 1 - Jjuvenile specimens. Gonads undeveloped, ribbon-
like. Sex cannot be identified even on thorogh
examination.

Stage 1 -~ immature specimens. Ovaries elongated, thin. Tes-
ticles very thin, £lat and ribboniike. Bex can
be identified on thorough examination.

Stage 2 ~ early maturation stage. Ovaries enlarged, sepa—
rate cocytes can be seen with the naked eye. Tes-
ticles enlarged, triangular on cross—-gsection,
sperm is not available in the central duct.

Stage 3 -~ late maturasion stage. Ovaries entarged, oocytes
can be seen with the naked eye. Sperm runs i¥ the
testicle is pierced or pressed.

Stage 4 - mabture or running. Ovary very enlarged, ococytes
transparent, can be easily separated from folli-

cles or are lost in the ovary cavity. Sperm free—
1y runs from spermagonium.

Stage

\n
i

spawned. Includes both recently spawned speci-
mens =nd those spawned relatively long ago. Ova—
pies contain the residual ripe oocytes, and ripe
cocytes at different resorption stages. Testides
soft, bloodshot, vheir surface reddish or grey.
Central duct contains little sperm or none.

P, . Jin

Most difficulties are enconntered differentiation between
the gonads of the mature figh, which are sexually inactive and
the gonads of the immature fish.

1. Change of the Sexual Maturity State During the Year

Tn areas 1 and 2 only sexually inactive, postspawning and
immsture specimens were recorded (fig. 2). These areas north of
15°N are feeding grounds for the bigeye tuna. A similar picture
ig also observed in the southern hemisphere south of 15°3 in
area 6 (fig. 3). Greater number of specimens with the gonads abt
maturation stage were recorded in November-December. The same
situation both intheseareas and off the Brazilian coast was ob-~
served by FKume, Morita (1976), who studied the sexual maburity
using the gonad index.



In area 5, in May-Augy the zone of high bigeye tuna

abundance recorded at 03109, 30-240%W. The dynamics of the
state of sexual products of the bigeye tuna in this area is
shown in fig. 4: The accumulaticn of pre-spawning specimens be-
gins in April-May, the spewning reaches the peak in . June-August,
and comes G0 an end in September~October. In Hovember—December

the spawners are practically absent from the area.

In the southern hemisphare the massive spawning of the
05-15%% (area 5). The spaw-

bigeye tuca is confined to 0310°S
ning there begins in December, r
and closes in April (fig. 5). There is a gnod agreement bebtween

the data on the dates of the massi
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and seasonal distribubion of the larvas (Richards, 1969; Ri~

1=, Simmons, 19771).

dore than once it had been suggested that the porthern and
southern populations were likely to mixz (Kume, Morita, 19770,
that the ceproductive areas of these groupings partly overlsp
in the south-eastern part of The btropical Atlantic, and even
shat a single mroup of the bigeye tuna might exist in that area
(Alekseev, Alekseeva, 1981).
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Conglugion

Ripening of gonads of the bigeye tuna in the northern he-
wisphere begins in April, and the spawning takes place in May—
hugust. The. spawners concentrate in the area between 03-10°N
and 30-40°®. In the southern hemlsphere the massive spawming

occurs in December—April in the zone between 03=-10°8 and 05-15°¥W.

North of 15°N and south of 15°5 only post-spawning, lmmature-
sexually inective speciméns are found. The area between O=10°N
and O0-15°W is a boundary zone petween the northern and southern
populations, where im some years the exchange of the gene flows
mazy happen between the populations ab the larval level. Adult
specimens of the populations are dissociated in space and time.
Almost in all the areas of vhe Atlantic the males outnumber the
females. This ratio is grester in the spawning grounds than in
the spawning areas.
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Sex Ratio of Bigeye Tunas

Table 1

Area 1 2 3 &4 5 6

Month
January 2.07 1.3
February G.60 1.75 1.91
March 0.88 1.84 1.30
April 1.5% 1.79 0.94
May (%) 1.15 1.97 6.6%
June 1,00 1,90 2.02
July 2.86 464 2.02 114
August 1.50 1.76 1.02
September 1.58 1,23 2.62 146
October 1,06 1.456 2.53 2,07 1.80
November 1.13 1657 1 43 217 1.83
Decerber 0.71 2.15 2,03 1.23 1.12

Z 1.67 0.89 1.72 1.75 1.88 1.25
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