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Abstract

Thirty stomachs from examp1es of immature b1uefin tuna (Thunnus
thynnus, L.) caught by troll 1ine in the Bay of Biscay during the months
of duly to October 1985, were examined.

The studies carried out produced the fol10wing results on the qualita
tive and quantitative composition of the diet: .bluefin tuna consumed 90%
fish, 30% crustaceans (30% Euphasiids), and 15% cephalopods by frequency
of occurrence, and 39.8% fish, 58.5% crustaceans (58.3% Euphasiids) and
1.7% cepha1opods by numerica1 frequency. The numerica1 and weight fre
quency obtained for the anchovy (Engrau1is encrasicho1us, L.) shows the
great importance of this species 1n the d1et as a whole. Length distri
bution of this species (anchovy) found in the stomachs shows that b1uefin
tu na feed mainly on specimens of the lIyoung of the year ll

•

Resume

Trente contenus estomacaux appartenant aux jeunes thons rouges
(Thunnus thynnus, L.) captures ä 1a traine pendant le mois de
JU111et-Octobre 1985, dans le Golfe de Gascogne, on ete examines.

L'etude de ces estomacs a donne 1es. suivants resultats sur 1a composi
tion qualitative et quantitative du regime a1imentaire :
en ce qui concerne 1a frequence-occurrence des proies, 1e thon rouge con
somme 90% de poissons, 30% de crustaces (30% euphausiacea) et 15% de
cephalopodes.

La frequence en nombre a ete aussi etudiee : 39.8% poissons, 58.5
crustaces (58.3% euphausiacea) et 1.7% cepha1opodes.

On remarque l'importance en nombre et en poids, de l'anchois sur tout
1'ensemble de 1a diete. La distribution des tai11es de cette espece mon
tre que les exemplaires etaient de 1a classe d'age O.
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INTRODUCTI ON

In 1985 the collecting of stomachs of examples of the bluefin tuna was
begun for a study of the diet of this species in the Bay of Biscay.

The aim was to achieve an understanding of the interspecific relations
of bluefin tuna during the summer months which are the tuna fishing
season of the fleet (bait boat and trolling lines) in this a~ea.

A thorough knowledge of the feeding habits of this species is needed
for a better understanding of its behaviour habits and the impact of pre
dation mortality on several prey organisms that support a fishing effort ~

anchoVYt horse-mackerel (Trachurus trachurus t L.)t and squid.

This paper presents and estimate of the feeding habits of the immature
bluefin tuna.

In addition it establishes the basis for'the future availability of
data that will allow for the measurement of the predation originated by
the population of bluefin tuna in this area.

There isa 1ack of 1iterature on b1uefi n tuna feedi ng habits in the
Bay of Biscay.

MATERIAL AND METHODS ~

The stomachs collected belonged t030 examples of bluefin tuna caught
by commercial fishing boats in the Bay of Biscay (Figure 1) between 2nd
July and 31st October 1985.

The system of fishing used was the troll line. The range of length in
the specimens caught was from 47-117 cms (Figure 2) which comprises the
age range lt 2 and 3.

The surface temperature dur i ng thi s per; od var; ed between 19OC and
21 0 C.
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Fo11owing the system deseribed by A1one1e et De1aporte (1970, 1973)
the stomaehs were extraeted immedi ate1y after the fi sh were eaught and
kept separate1y in eanvas bags accompani ed by cards with the fo 11 owi ng
information: date, situation, temperature of the water, 'length of fish.
All the bags were placed in containers of preserving fluid, in this case
700 a1 eoho1• All the examp1ed were taken to the 1aboratory for exami
nation.

In the 1aboratory the stomach eontents were e1 assifi ed under 1arge
groups of prey and from there the prey was i dentifi ed to the lowest
possible taxonomie level. The examp1es of each partieu1ar prey item were
weighed, eounted and measured when this was possib1e. In the ease of the
fish, the 1ength of the otolith was measured. For the b1ue whiting
(Micromesistius poutassou, L.) the regression equation Y = 3.351 + 0.0337
X (Rob1es, 1970) was used, which re1ated the 1ength of the otolith and
the length of the fish.

For the evaluation of the data, the following methods, as deseribed by
Dragovich (1969), were used : frequeney of oceurrenee (number of stomachs
in whi eh a type of prey appears expressed as a pereentage of the total
number of stomaehs), this index gives us an idea of the type of diet. The
index of numeriea1 frequency and that of weight frequeney expressed as a
pereentage of the total number of stomaehs give us an idea of the number
(abundanee) and weight (biomass) which a eertain prey represents in the
diet of the predator. The Index of Relative Importanee (IRI) Pinkas et
a1. (197l) was ea1eu1ated. This is expressed as the sum of the index of
both numerical frequency and weight frequeney, multip1ied by frequency of
oeeurrence (IRI = % FO (%FN + % FW)}. This is used to eompare the eon
sumpt ion of anchovy and other fi sh as was also done by Bernard et al.
(1985) .

RESULTS AND DISCUSSION

The qualitative study of the stornach contents shows the prey items and

th~ frequeney with which they appear (Table l).
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From the analyses made from the application of the indices (Table 2)

we see that the frequency of occurrence of fish was 90% with and
outstanding presence of anchovy 55%. The crustaceans appeared as 30% and

the cephalopods as 15%. In the index of numerical frequency, fish re
presented 39.8%, of which 76.2% corresponded to anchovy with a range of
length from 3-13 cms (Figure 3) and the total of remaining fish 28.3%.
The crustaceans represented the highest numerical percentage with 58.5%
which corresponded almost entirely to Euphasiids (58.3%) while the
cephalopods constituted 1.7%. The index of weight frequency gives a high
rating for the fish 90.4% while the crustaceans (Euphasiids) were 8.1%

given the small size of these organisms, and the molluscs (cephalopods)
were 1.5%.

The calculation of the Index of Relative Importance (IR!) for the
anchovy (Engraulis encrasicholus) and for the rest of the fish in total
gives a rating of 5,115 and 2,268 respectively (Table 3) which indicates
the importance which the anchovy has in relation to fish as a whole, as
Bernard et al. (1985) also observed.

The majority of the anchovy found in the stomachs were of the cl ass
age "0".

•

The study of the stornach content of the bluefin tuna and other tunas
could be a source which would al10w us to deduce an index of relative
abundance of the class age "0" in this area. •

Thi s paper was written on the basi s of few samp1es and presents a
first attempt to analyse the feeding habits of bluefin tuna in the Bay of
Bi scay. i t i s to be hoped that the co11 ect i n9 of stomaehs can be con
tinued and the data added to in succeeding year~.
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PREY NUMBER SIZE INTERVAL (cm)

FISHES

Engraulis encrasicholus 128 3 - 13

Micromesistius poutassou 16 9 - 22

Trachurus trachurus 14 8 - 10

Scomberesox saurus 1 11

unidentified fishes 9 --

CRUSfACEANS

Euphausiids 246 --
Decapoda

Polibius henslowi 1 --

MOLLUSCS

Cephalopods 7 --
(Loliginidae. Ommatos-
uephidae)

TOTAL 422

Number of stomaehs examined = 30

Table 1.- Observed frequency of prey organism 10 the stornach contents examl
ned. Bay of Biscay. 1985.
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PREY
% Weight %Numerical % frequency

frequency. frequency. of
occurrence.

FISHES 90.4 39.8 90

Engraulis encrasicholus 62.2 30.8 55

Micromesistius poutassou 8 3.8 20

Trachurus t rachurus 13 3.4 25

Scomberesox saurus 0.2 0.2 5

unidentified fishes 7 2.2 30

CRUSTACEANS 8.1 58.5 30

Euphausiids 6.5 58.3 30

Decapoda

Polibius henslowi 1.1 0.2 5

MOLLUCS 1.5 1.7 15

Cephalopods 1.5 1.7 15

Table 2.- Analysis results of stomaehs contents of bluefin tuna.

Bay of Biscay} 1985.

• NUMERJCAL PERCENTAGE

WEIGHT PERCENTAGE

FREQUENCY OF OCCURRENCE

IRJ (PINKAS ET AL., 1971)

Engraulis encrasicholus

30.8 %

62.2 %

55 %

Other fishes

9.6 %

28.2 %

60 %

2,268

Table 3.- Percentages used in IRI Calculation for anchovies and other
lishes.
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Fig. 1.- Capture locations of bluefin tuna examined for study contents.
Bay of Biscay. 1985.
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Fig. 2.- Length-frequency distribution of bluefin
tuna sampled for collecting stomachs.
Bay of Biscay. 19.85 .
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Fig. 3.- Length-frequency distribution of anchovies
(Engraulis encrasicholus) found in bluefin
tuna stomaChS. Bay of Biscay. 1985.
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Fig. 4.- Percent frequency of occurrence, numerical
frecuency and weight fr~uency' of prey con
sumed by f1uefin tuna. &y of Biscay. 1985:-
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