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THE INFLUENCE OF TEMPERATURE AND BIOTIC FACTORS ON VERTICAL DISTRIBUTION
OF BIGEYE TUNA (THUNNUS OBESUS) IN THE ATLANTIC OCEAN*

V. Z. Gaikov, Yu. P. Fedoseev
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Dmitrij Donskogo, 5, Kaliningrad, U.5,5. R.

SUMMARY : RESUMEN

Temperature ig the main factor determining the distribution of bigeye
tuna (Thunnes obesus, Lowe). In the equatorial Gulf of Guinea the largest
recorded catches were from 150 to 2i0 o depths_with temperatures ranging
from 11.1 to MMZOC, and in the goutheast Atlantic from 65 to 110 m depths
with temperatures ranging from 13.9 to J5.7%. Actually, there exists no
correlation between the vertical aistribution of tunas and their length,

La temperatura es el principal factor determinante de la distribucisa

del patudo (Thunnus obesus, lowe). En la zona ecuatorial del Golfo de
SR opesus

Guinea, las mayores capturas se registraron a profundidades entre 150 a 210
M-, con temperaturas que oscilaban entre 11.1 a llo.ZDC, Yy en el Atlintico
Sudoriental, a profandidades de 65 a 110 m. con temperaturas entre 13.9 a
15.7°. Actualmente, no existe correlacibn entre la distribucién vertical de
gex, maturity stage and the Index of stomach fullness. : ’
los tfinidos y su talla, sexo, estado de madurez e Indice de saciedad esto~

macal.

RESUME

La température est le facteur principale pour déterminer la distribu-
tion du thon ob&se (Thunnus obesus, Lowe). Dans la partie &quatoriale du
golfe de Guinfe, les prises les plus fortes enregistrées se trouvaient &
une profondeur de 150 3 210 m avec des températures allant de 11.1 3
14,2°C, et dans 1'Atlantique sud, de 65 3 110 = de profondeur er des tem-
pératures allant de 13,9 2 15,7°%c. 11 n'y a actuellement aucane corréla—
tion entre la distribution verticale des thonidés et leur longueur, sexe,

stage de maturité et 1'indice de 1'estomac plein.

*Not to be cited without reference to the author.
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Succegaful fishing for bigeye tuna Thumnus obesus {(Lowe)
varies in different parts of the World Ocean depending on depth.
The invegtigations carried out in one of the areas west of Piji
Islands with the use of a special deepwater lengline bearing a
depth recorder attached neaer hooks, showed that the bigeye tuna
were mogat numerous at depths below 300 m, and occured in caiches
taken to 380 m depth (Saito, 1975).

Suzuki, Varashina end Kishide (1977) compared cetches ta-
ken with regular longlines teo 130 m depths, and with deepwater
longlines used at depths %fo 260 m. Aversge caiches of the bigeye
tuna taken with a deepwater longline appeered to be 1.79 times
those taken with a regular longline. These observations show that
the abundance of the tuna incresses wiikh depth.

The authors investigated the regulerities of verticel dist-
ribution of the bigeye tunm with vegerd for the weter temperatu-
re and biotic factors (size, gonad maturity stages, index of sto-
mach fullness) in the equatorial part of the Gulf of Guinee end in
the Seoutheast Atlantic.

Materials end methods

The materials were obtained during the scientifiec-reseszrch
cruises to the equatorial pert of the Gulf of Guinea during the
Jenuary to March period, 1973, end to the Southeast Atlemtic in
1978. The data from 36 longline seis were examined to study the
biometrical distribution of the tunss. The bathometric and ba-
thytermographic surveys conducted in the sites of longiine sets
yielded the temperature data. The depth of ‘hook lowering wes cal-
culeted thecretically using a longline model (Euznetsov, 1969).
The biologicel analyses invelved measuring the body lengths from
the tip of the snout to the end of the middle caudel fin ray, de-
terminations of maturity steges of gomeds (Gaikov, 1983) and in-
dices of stomach fullness (Gaikov, 1984). & total of 262 sp. of
tunas was apalysed.

Results

As reported by some investigetums, e +temperature range
slightly varies in the areas of tumm occurrence. According to
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Tde (1957), It is 11-299C, Alverson end Peterson (1963) sugges-
ted 13-29°C, and Hanemoto (1975) reported 12-27°C. The higher
temperature values are For regions of the surface Fishery, end
the lower values are for regions of the longline fighery. Squi-~
re (1963), who carried out investigations in the Northwest At-
lentic in the Gulf Streem region, revealed a correlstion between
the verticel distribution of tunes and the temperature. The op-
timm temperature in the bigeye tuna habitat there was 13.3°C.
The depth, where the temperature was meagured, did not exceed
52.7 m. Similar investigantions easrried out by Torin (1968) abo-
ve the Angole Shelf bresk between 10 and 13°5 made it possible
to esieblish the temperature range (14.2-15.8) that conditioned
& Y{uxe caich es high es 92.5%. The average temperature was 14.9°C,
the depth studied ranged to 150 m. During our investigations car-
Tied oui in the Southesst Atlaniic to the. south of 16°S, the ran-
ge of optimm tempermiures for the bigeye tuna was determined
(13.9-15.7°¢), at which 95.5% of tunes had been captured at 65-
100 m depths.

dccording to Saito (1975), the optimum temperstures for the
Pacific tunas is 11-15°C, which is typical of the lower boundary
of the thermocline or somewhst deeper. Suda, Kume.snd Shiohama

(1963) =lso admitted that the distribution of tumams depends on

the pz:sition of the thermocline. Hanemoto (1975) reported on ve-
Ty high ebundence of the bigeye tuna around the thermocline in
the svuthern pert of the easiern tropical Pacific.

The by-hook ceptures of the bigeye tuna from the Gulf of
Gninen emalysed by the authors showed vertical distribution of
tunes in the region (tsble 1). The average depth of hook lowe-
ring given in the table, and the average temperature at the fi-
shing depth makes 1t possible to trace & dependence of bathy-
metricel distribution of tunss on the temperature. The optimum
temperafure.range Tor the bigeye tuna in the Gnif of Guines is
11.1-14.2°C. It promotes Tormetion of very large tuns aggrega-
tions despite varying depths (115-270 m).

Teble 2 shows that the size composition of tunes ceptured at
different depth levels varies insignificantly and isg represented
by 130.0 cm mpecimens on average. It is indicative of the fact



that the verticel distribution of tunes does not depend on
their size, at least at lengths exceeding 60 cm.

No correlation exists between the vertical distribution of
adult specimens and the maturity stage of gonads (fig. 1). Ma-
ture and running specimens of both sexes can be found at all
depths fished with longlines. The majority of specimens was cap-
tured with hooks 3-5, which corresponds to the depth of 150-210m.
Presence of running femeles st those depth levels suggests that
the massive spawning of tumms occurs at great depths, which is
supposed to influence the vertical distribution of the larvsae,

The larvae of the bigeye tune are supposed to eggregate ebo-
ve the thermocline, through they sre fished@ both within that lay-
er and lower (Matsumoto, 1958; Strasburg, 1960). But it secems
more probable that the larvee concentrate below the thermocline
and perform diurnel verticel migrations, being csught in the
surface layers in the derk.

The fluctustion of the indices of stommch fullness is in-
significant by depth end amounts to 1.7-2.2 or 1.9 on average
(fig. 2). The largest ceptures of the bigeye tuna from 150-210 m
depthé indicate that they feed in the mesopelegial most inten-~ i
sively. . B,

Summery

The results of investigations into verticel distribution of
the bigeye tuna suggest thet the temperature is the major factor
controlling their bathymetrieal distribution. The optimum tempe-
ratures for the bigeye tuve are 11-16°C, which is usually obser-
ved below the thermocline end in different parts of the World
Ocean they are recorded et different depths renging to 380 m or
deeper. In the equatoriml part of the Gulf of Guinea the lar-
gest recorded catches were from the 150 to 210 m depths, end in
the Southeast Atlentic from 65 to 110 m depths.

Actuelly, there exists po correlation between vertical dig-
tritution of turas and their =ize » Bex, maturity stage of gonmds
and the index of stomach fullness.
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Table 2
Jize composition of bigeye tuna by depth
Depth, m (5 75 85 95 105 115 125 135 145 155 165 175 185 Mean
: E:_ length,
cm
80 , LR B 2 150.0
100 1 1 : 2 105.0
120 : 1 2 1 : 4 97.5
140 1 1 2 1 2 2 4 1 2 16 135.5
160 2 2 1 5 3 4 4 8 3 1 33 130.0
180 1 3 2 7 8 5 4 4 4 3 41 133.1
200 3 3 5 7 6 4 3 1 32 131.1
220 1 1 -3 T 5 4. 4 5 1 31 129.7
240 2 2 1 1 6. 8 4 6 4 1 35 125.8
260 1 1 3 5 5 -5 6 3 1 1 1 32 132.7
280 3 4 2] 5 1 5 3 1 30 125.8
3oo 1 1 2 4 150.5
= 2 -4 10 14 23 43 46 21 37 36 15 8 3 262 130.0

% 0.8 1.5 3.8 5.3 8.8 16.4 17.6 B.Ov 14.1 13.8 5.7 3.1 1.1 100
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Pig. 2. Stomach fullness by depth.



