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BIOLOGICAL CHARACTERISTICS OF LONGFIN TUNA (THUNNUS ALALUNGA GMELIN)
CONCENTRATIONS IN THE SOUTHWEST, SOUTHEAST, AND SOME OTHER AREAS
OF THE ATLANTIC OCEAN

by

V. L. Zharov

SUMMARY

The paper presents data on density of concentrations of longfin tuna in different areas of
the Atlantic. A short account of size-welght characteristics of fish composition is given.
Data on stages of maturity, stomach filling and frequency of occurrence of food components
in tuna stomachs are presented.

DES CARACTERES BIOLOGIQUES DES CONCENTRATIONS DE GERMON
(THUNNUS ATALUNGA GMELIN) DANS LE SUD-QUEST, LE SUD-
EST ET AUTRES ZONES DE L'ATLANTIQUE

par

V. L. Zharov

RESUME

Ce document présente des données de densité de concentration de germon dens diverses zones de
1'Atlantique, Une bréve relation de la spécificité taille-poids de 1la composition des bancs
de cette espéce est fournie, ainsi que des données sur les stades de maburité, les contenus
stomacaux et la fréquence d'apparition des types d'aliments dans les esbomacs des thonidés.

CARACTERISTICAS BIOLOGICAS DEL ATUN BLANCO (THUNNUS ALALUNGA GMELIN)
EN LAS CONCENTRACIONES DEL SUROESTE, SUDESTE Y ALGUNAS OTRAS ZONAS
DEL OCEANQO ATLANTICO

por

V. L. Zharov

RESUMEN

El documento presenta datos sobre la densided de las concentraciones del atfin blanco procedente
de diversas zonas del Atléntico. Se ofrece una breve caracteristica de talla~pesgo de la com-
posicidén de este pez. También se presentasn datos sobre estados de madurez, contenido estomacal
7 frecuencia de aparicidn de rastros alimenticios en los estdmagos de los thnidos.
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ON THE BIOLOGICAL CHARACTER OF LONGILN
TUNA (Thunnus alalunga Gmelin) CONCENTRA-
TIOIS IN'TEE SOUTH-WEST, SOUTH-EAST, AND
SOLils OTHER AREAS OF DTHE ATLANIIC OCEAN,

THESES

to the Paper by V.L, Zharov

The paper presents the material on obscrvatlons carried
out by a number of soviel research expmditions to the Atlantic
Qcran,

Information on concentration density, size-and-welght
compogition, distribution of fish by steges of maturity, indicza
of stomach filling, snd occurrence of varicus food itemg in
the stomachs is given for all five areas under lnvestlgations
for the period of 1965-1970, iishing of longfin tuna was made
py the standard longline which in some instances had been sunk
into the layers optimum for this species dwelling. The greatest
density of concentration was observed the area of Scouth-West

Atlantic.
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The data on different aspects of blology, distribution
and {ishing of longfin tuna are common in literature. Principal
information is given as the synopses of the International
Meecting on Tunas hold in 1962 (Idyll and Sylva, 1962; Jaeger,
1962; Postel, 1962; Talbot and Penrith, 1962; Mather, 1962;
Squire, 1962 a,b) iégﬁolla.

In our opinion, it is noteworthy among the recent papers
the most important ones: Peardsley (1969); Le Guen, Baudin-
Laurencin (1959); Jang, Nose, Higama (1969), Jang (1970).

Hevertheless, we believe many aspects of life cycle of
this species, cspeclally those knowledge on which is necegsary
for fisheries, to be at least rather poor studied. Additional
data are required for more detailed description of these.

From this point of view 1t is interesting to bring out
to many related workers the results of observations carricd
out by a number of soviet tuna-research expeditions. This
paper is not aimed at comprehensive conclusions or at detailed
discusgsions of different aspects of longfin tuna biélogy. It is
principally dedicated to brief interpretaticn of the data
collected which, in our opinion, can be used in the future
investigations of generalized character.

Besides the author, the following scientists of AtlentidliO
participated in the collection and preliminarvy treatment of the
deta: K.Ya. Bataliantz, V.A. Lukin, &. ¥ena, W.F. Paliy,

W,V. Titova, V.#d. Chur,

MATERIAL AMND LiLTHODS

Five areas of the Atlantic Ocean were gtudicd altogether.
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Area I The open sea, to the north of Bahamas (May-July 1963;

15 specimens of tuna),

Area IT HNorthern Guinea Gulf (Qou-6°11, 4°W~-10°; April 1965,

15 specimens of tuna).

Area IIT Southern Guinea Gulf (7°8-15°3, 8°E-14°D; August -

September 1966; 32 specimens of tuna).

Area IV South-East Atlantic (19°5-29°3, from African continen-
tal shelf edge to $°b; 19 April-S May 1970; 99 speci-

mens of longfin tuna).

Area V_ South-West Atlantic (13°5-26°3, from South America
continental shelf edge to 25°%; 30 November-19 December

1968; 136 specimens of tuna).

Pelagic longline of Japanese type (main line of kuralon,
distance between hooks - about 50 m, number of hooks in the
basket - 5) was used for tuna fishing in all 5 areas, the most
favourable water layers (from the'standpoint of knowledge
available on the optimum parameters of depth and hydrological
features) for longfin tuna dwelling being fished in the areas
IV and V, and in the rest of the areas longline was used mainly
in the surface water layers (yellowfin tuna concentrations were
fished).

In each specimens caught the fork length to the nearest
1 em (from the $ip snout to the end of middle caudal rays), the
weight to the nearest 1 kg, gonadal development, gtomach

filling degree, and food clob composition were measured.
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Measuring board fixed on deck was used for the lengtih measurenents,

p Y

and

3

when measuring specimens'size of integral number of centimetem
and a part more than 0.5 cm were transferred to the nexkslze ~
class (for example, 112,6 cm - 113 cm); those less than 0.5 and
equaled to 0.5 cm were transferred to smaller class (for example,
112,4 cm and 112.5 cm - 112 cm),

For weight measuring lever balance with maximum load up to
150 kgs, and to the nearest 0.1 kg was used. Fishes with weight
of integral number of kilograms and more than 0.5 kg were frans-
ferrsd to greater size-class (for example, 15.6 kgs. - 16 kgs.);
those less than 0.5 kg and equaled to 0.5 kg were transferred to
smeller one (for example, 15.4 kgs. and 15.5 kgs. - 15.0 kgs.).

When determing the state of development of sexual products
there was used six-grade scale accepted in the soviet fisheries
investigations which is interpreted by the following:

I-immature fish, the sex of which impossible to define by
naked eye; II- mature fish which either have never spawned, or
their gonads have been in rest. It is possible to determine the
sex by naked eye, but there are no sighs of sexual products
development; ILI-gonads are in the beginning of their maturation,
the testifs starts increasing by size, but does not occupy yet
the whole free spéce in the body cavity, the ovocytes are in tne
initial phase of trophoplasmatic growth in the ovaries§ 1V~ the
end of maturation, but there are no signs of spawning, the
testigs occupies the whole free space in the body cavity and is
filled with viscous gperm, the ovocytes are in the final phase

of trophoplamatic growth in the ovaries, but there are no indices
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of hydroti%ation and ovulation, V - sexual products are running
in the gonads; the spawning takes place; VI - the gonads have

the traces of recent spawning of the next portion of eggs (in this
case the next portion may be in the stages III or IV), or that of
all the portions of gexual products (in this instance the génad
turns into the stage II),.

Peeding intensity of fish was determined by five-degrec scale
where O - the food is absent from the stomach, I~ traces of food i
the stomach, 2 ~ the stomach is filled less than by half of its
volume, the stomach is filled with food more than a half, but not
to an extent of full volume, 4 - the stomach 1s filled with |
food to a maximum extent, its walls are extended, cometimes the
part of the food is in the pharynz, gullet or even in the
buccal cavity.

The mean index of stomach filling was calculated by the

formula

e P1I’l1+ P2112 + PB n3 -+ PA: 1’14 s
N

where A - mean index;

B, %2,P5 Py - index value (1,2,3,4);

Diy Ty, nB, n4 - number of fish having stomach with a
certain index of filling;

N - total stomachs examined.
RESULTS OF OBSLRAVATIONS
Information {in tabular form) on fish concentration
density (catch as specimens per 100 hooks of a longlinc),
slze-welght composition, distribution of fish by stages of

maturity and indices of stomach filling, and on the occurence
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of different food items in the stomachs 1s presented for each
area.
Area I. The open sea to the north of Bahamas. Period of work -
from liay till July 1968. Concentration density is

from 0.04 to 0.11 sp. per 100 hooks of a longline.

Size of fish (table 1 and 2) varied between 90 and 122 cm
(mean - 101.00 cm), and weight varied between 15.5 and 38.5 kgs.
(mean value - 23.4 kgs) which confirms the fact that in this ares
adult specimens consiituting the maln body of spawning stoclk,
as well as young maturing fish were fished.

Extent of gonadal maturity (Table 3) confirms this sugges-
tion and testifies to the second one consisting in the fact thet
the beginning of longfin tuna spawning is observed in the area
in the above mentioned period. Sex ratio is 11:2.

Feeding intensity (Table 4) of tunas was low in the area
(most specimens had empty stomachs; mean index of filling was 0,04
This was the evidence of unfourable conditions for feeding in
the area.

Area IT WHorthern Guinea Gulf (0°N-6°W, 4°H-10°W). Working
period - April 1965. Density of concentration - 0.8 gpecimens
per 100 hooks of a longline.

Size of figh (Tables 5 and 6 ) varied between 36 and 112 cnm
(average - 93.3 cm). Weight varied between 2.6 and 26 kga.
(average - 17.7 kgé), that is mainly young and growing fish were
present in the area, and =dult specimens were not abundant.

Gonadal distribution by stages of maturity (Table 7) suggests
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the spawning in this area or in the vicinity. Sex ratio is 7:8,

Ratio of empty and filled stomachs was 1:2 (normal feeding
intensity), and the main items of food clot were cephalopods
(mainly squids) and fishes of Mycto?hidae and Alepisauridae
flamilies.

Area IIIL. Southern Guinea Gulf (7°8-15°3, 8°L-14°E). Working
period -~ from August to September 1966. Density of concentirations
is 0.7 fish per 100 hooks of a longline.

Length of fish (Table 8) varied between 76 and 95 cm
(average - 85.19 cm), average welght was 13.0 kgg, Thig is
evidence of presence of mainly young and moreover growling
individuals in the area. This suggestion is counfirmed by the
data on the extent of gonadal maturity (in August 6Gj% of fish
had gonads in stage II, and the rest of fish nad gonads 1n stage
I1I; in September 1004 of fish had gonads in stage IIT). These
fishes were the representatives of growing year-class which
was ready to recrult the spawning stock,

Information on feeding intensity and food composition of
fish from this area iS lacked,

| Area IV, South-fast Atlantic (19°5~-29°3, from the edge of
African continental shelf to 9°B). Working period - from 19
April 111 9 kay 1970. Humber of longline settings - 12,
Density of concentration (average) is 1.42 fish per 100 hooks.

In our opinion, the longline was sunk into the optimum
layers for longfin tuna dwelling,

Size of fish (TLables 9 and 10) varied between 49 and 106 cm
(average gizme was 85.4 cm). Weight of fish varied between 2.3

and 26.5 kgs. (average value - 13.5 kgs.), the main body of
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concentrations being fish of growing year-class.

Among all the fish immature individuals constituted 11,9%,
individuals with gonads in stage I1I1-69.1%, and specimens with
gonads in stage IIT - 19.0%. Sex ratio was 39:36. Feeding
intensity of fish was high in the area (table 11), average index
of stomach filling being 1.35. The main food items were different
crustacean, squids and fishes of Prichiuridae family. Iishes of
Sternoptichidae, Bramidae and lMyctophidae families were the
secondary food objects,.

Area V South-West Atlantic (13°5-26°3, from the edge of
south America shelf to 25°W). Working period - from 30 november
till 19 December 1968. Density of concentrations wasg between
1.5 and 4.0 individuals per 100 hoolks of a longline. The longline
hooks were sunk into the water layers optimum for longfin tuna
dwelling.

Size of fish varied (Tables 12 and 13) between 95 and 120 cm
(average - 27.28 kgs.), that is the maim body of concentration
consisted of adult fish of spawning stock. It is interesting to
note that average length and weight of fish in longline catches
increased from the coast towards the open sea.

Basing on the gonadal maturity (Table 14) we may consider
longfin tuna spawning to be over in this area.

Feeding intensity of fish was high (average index of filling
- 1.30), and the main body of their fcood was composed of squids,

various crustacean and fish of Brotulidse and Berycidae families.
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Table 1.

SIZE COMPOSITION OF FISH FROM THZ AREA I

Length 81-90 91-100 101~-110 "M+ 20 121-130 N
variants
(cm)
Ho. of I T 6 - T 15
gspecimens :
(%) 6.7 46,6 4040 - 6.7 100
Table 2

WEIGHT COMPOSITION OF PISH FROM THE AREA I

Welght
variants  16-20 21-25 26-30 31-35 36-40 N
(RES) o o o o o o e e e e e e e
Number of
specimens 6 6 2 - /1 15
(/) 40,0 40,0 13.3 - 0.7 100
Table 3

EXTENT OF GONADAL MATURITY OF FISH FROM THE AREA I

Stage of
maturity I IT I1T v v VI N
No.of
specimens 1 4 - - 2 13
(%) 46.1 7.7 30.8 - - 15.4 100
Table 4

STOMACH FILLING OF PISH FROM THE AREA I

Index of

sing 2 _ 12 2 ___ AN R
Ho.of 7 2 I I - 11
specimens

(%) 64.0 18.0 9.0 9,0 - 100
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Table 5

S1ZE COMPOBITION OF FISH IROM THL AREA TI1

Length
V§ri?nts 31-40 41-80 81-90 91-100 101-110 111-120 121-130 ¥
{cm

mam mew et e e v e e e M EAEO  mn e e e e e e et v ame o e ek s cme et e e ey mmet

No, of I - 2 8 3 1 - 15
anoim,
%) 6.7 - 13.3 53,3  20.0 6.8 - 100
Table 6
WEIGTH COMPOSITION OF PFISH IFROM THE AREA II
&
Welght
variants 1 - 10 11~20 21-30 N
_AkEs) o o e
No., of
specimens L E 5 15
(%) 6.7 60.0 33.3 100
Table 7

GOWADAL WMATURITY OF IPISH DROM THE AREA TI

itage of

gonadal I 1L 111 v v VI N
MatULIOY | | L o o o o e e e e et e e - -
To. of

specimens 1 2 7 - - 5 15

(%) 5.7 13,3 46.7 - - 373,73 100

Table 8

SIZE COMPOSITION OF FPISH FROM THE AREA III

Length )

variants 76~80 81--85 86-90 91-95 N
(cm)

Ho. of

specimens 2 16 12 2 32

0) 6.3 49.4 38,0 5,3 100
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Table 9

STZE COWPOSITION OF FISH FROM THE AREA IV

Length 46 50 §1-70 71-75 76880 81-85 86-90 9195 95-100  101-105 106-110 N
() e e = =
No. of -
specimens = - E 4G 30 11 3 1 99
(\-//L;\) 1-0 - 3&0 701 4005 30:3 1@1 oO 300 170 100
Table 10 _
YOIGHT COMPOSITION OF FISH FROM THE AREA IV
Height
v?:ia?ts 2-3 3-4 5-6 T7-8 9-10 11-12 1i3-14 15-16 17-18 19-20 21-22 23-24 26-27 27-28 X
Yo, of 1 - - 2 { 24 21 15 T 5 3 - 1 1 87
gpeclimens
{75 1.1 - - 2.3 8.0 27.8 24,3 17.2 8.0 5.7 3.4 - 1,17 1.1 100
Table 11
STOMACH FILLING OF FISH FROM THE AREA IV
Index of
filling v 1 3 4 N
on of B . 4 \
gpeclmens 18 28 31 1 % 8>
() 21.3 23.0 36.3 8.2 1.2 100
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Table 12
SIZE COMPOSITION OF FISH FROM THE ARBA V

Length
Yar%ants 91-95 96-100 101-110 111-115 116-120 106-110 N
cm

No. of 1 13 54 23 7 33 136
SRR 0.t 9.6 39.6 20,6 5,2 24.3 100
Teble 13

WEIGHT COMPOSITION OF IPISH FROM TIE AREA V

Weight
v?ria?ts 21-22 23-24 25-26 27-28 29-30 31-32 33-34 35-36 37-38 N
kgs

U UV G T T T e T T I I T e S T B T o B B

Ho. of
specimens  ° 26 21 25 18 13 13 7 1 13C
%%) 4.4 19,1 19,9 18.9 13.2 9.6 9.6 5.1 0.7 100
Table 14

GONADAL STAGE OF WMATURITY IN PPISH FROM THE AREA V

Stage of -
maturity 11 II1 Iv v VI N
Ho. of . 16
specimens - 9 13 - 114 136
(%) - - 6.6 9,6 - 83.8 100
Table 15
STOMACH FILLIWG IN FISH FROM THi ARBA V
Index of 4
filline Y ' oz 3 4 W
No. of 11 60 37 4 - 112
specimens
7

(;0 908 53’6 331)0 306 hnd 100




