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Sardina pilchardus (Walb.) fry fishery for consumption purpose is an activity with a 
very old tradition in Italy, about which information can be found since l3l4. At present 
fishing is allowed from Dec. I to Apr. 30 but only for two months per year, under the 
provisions of the Local Fishery Consultant Commission. One of the italian areas in which 
this fishing activity is mostly practiced is the Gulf of Salemo, and so we chose it for this 
research. The ichthyofaunal spectrum analysis results of this fisbery have been already 
published in a preceeding work (IANNIBELLI and LEVI. 1992). In order to obtain 
information on the motor-boats and the fishing gears used, the mostly frequented areas, the 
techniques used, etc. we have distributed questionnaires to all the fishing crews in the site 
investigated, who fill in this information daily. Similarly, in order to get information on the 
quantities caught, we obtained the data directly from the motor-boats, considering that a 
great part of the catch is not sold on the fish-market, but is given directly to peddlers or to 
sellers with standard stores. The motor-boats used are between 5 and 8 mt length overall 
and their tonnage 1.5 - 5 gross tons. The boat motors are 12 - 60 H.P. and are always 
exclusively Diesel. At present the boats used in Salemo Bay are 30, less than a half of the 
ones used in the vears around ! 960 and equal in number to those used in the years around 
1930. The fishing gear used is a so-called net "rezzola", typical in the area, which is a 
hand-trawl net, working on the sea surface and which is drawn directly from the boat, 
while until the years around 1880 fishermen used to pull the net from the seashore. 1he 
innovation of drawing hand-trawl nets from the boats, which has been diffused by the 
presence of this kind of gear also in southern Italy since the middle of the last century, has 
allowed to operate with a less numerous crew and also to capture shoals of fishes 
otherwise uncatchable. Another gear used is the hand scoop net (50 cm in diameter), 
always nightly and with a light source, as reported also by CREAC' H (1952) for a similar 
fishing activity carried out in the Antibes area. 

The fishing action operates at a distance of 300 mt approximately from the shore, never 
more than l km, and this also is in full accord with the literature (DE BUEN, 1930, 1931). 
Fishing is carried out in areas 3-45 mt deep, on generally sandy sea-bottoms. 1he depth 
and the nature of the sea-bottoms on which sardine fry is caught in greater quantity are, 
here loo, according to literature (HOLDT, 1899; LO BIANCO, 191 l; PAOLUCO, 1912; 
LA GALL, 1928; FUR.NESTl.t'I, 1959; LEE et al., 1%7). It has been observed that when 
the fishing-action is carried out between 2.5 and 5 mt depth fishermen try to circnmscribe 
with the net depressions more or less accentuated of the sea-bottom called "fosse" in 
which the greatest quantity of the fry collect after their appearance in the area Actually, 
the sardine fry in Salemo Bay arrive near the coast favoured by the current of the South, 
the East and the West and they trend to assemble in this little natural shallow pit on the 
sea-bottom, where they can better resist the current, and which they will abandon, if not 
caught first, to reach the cun-ents of the North, that bring them again to the open sea. These 
direct observations arc in full accordance with LARRA.i'IBT A and LOPEZ (1957) and DE 
BUEN (193 I), whereas ROULE (1932) also describes the opposite action section used by 
MISTRAL and SCIROCCO in relation to the "poutine" fishery on the Nice coast Being 
that the period of deposition of he eggs and the growth average of sardine larvae and post­
larvae is very variable from one year to another, depending on temperature, salinity and 
many other factors as reported in numerous works of the sardines (LARRANETA and 
LOPEZ, 1957; LEE, 1961; KARLOVAC, 1967; LEE et al., 1967; FURNESTIN and 
FURNESTIN. l 959; GAMULIN and HURE, 1955) it is clear that the fishing period 
varies in relation to all that has been above mentioned. 

The technique of sardine fry fishery for commercial purposes in Salemo bay, is simple 
enough. and corresponds with some variations, to that used for fishing from the boat with a 
hard-trawl net. The daily number of holds goes from a mininum of I to a maximum of 55, 
with a media of 17 holds for day. The average time for outgoing and incoming fishing is 
5:30 and 1:00 A.M., while for night fishing it is 9:00 P.M. and 6:00 AJ,1. The time to 
reach the fishing areas is 65 min. approximately. The number of the crew components 
varies from a mininum of 2 to a maximum of 5 persons. The sardine fry in the Gulf of 
Salemo, was always considered a highly valued fish product. Its easy perishability creates 
a serious guaranty for the consumers, since it is extremely difficult to keep it in good 
condition for a long period. Moreover the value fish fry increases when it is composed of 
similar size fishes, 25-28 mm at maximum, as it can easily be observed. It has been 
proved. further, that if proteins increases in adult sardines respect to fish fry, sardine fry fat 
contents is 3% whereas that of adults is 8% (VINCENT CUAZ and POURTALLIER, 
1973). The first is considered a lean fish and is justly esteemed of greater value than the 
second that is considered fatty. 

Regarding the market of sardines fish fry in Salemo, from the analysis of gross 
proceeds for every gram, during the fishery days, comes out a rapidly inL-reasing trend. 
This seems to indicate some form of saturation of the market request, and searching a 
correlation between the value in grams of fish fry and the total quantity of the catch, it was 
found a significant negative correlation (-044601) demonstrating that the value in grams of 
fish fry and the total quantity of the catch diminishes with the growth of it. From a 
management point of view, therefore, it would be unproductive an extension of the fishing 
season, or a rdise in the boat fishing number. More productive, instead could be revealed 
the study of a method to refrigerate the fish on the boats, as well as its eventual 
transfo,mation in a canned product, under oil, or in another type of conservation. The 
possibility of utilizing in the best way the period of two months allowed, succeeding to 
individualize quickly the fishing-target, would be another strategy that could bring to the 
best yield of the investigated activity. 
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Un echantillonnage de 29 appareils digestifs (visceres) a ete preleve sur des 
espadons peches au chalut pelagique dans le golfe d' Annaba dans la Region 
orientale de la cote algerienne durant !es mois de decembre 1990 et de janvier I 991 
et analyses juste apres au Laboratoire de Biologic Marine de l'Universite d' Annaba. 

La pratique d'une dissection longitudinale de la ca,ite stomacale est suivie d'une 
analyse macroscopique du contenu. Les proies sont ensuite classees par es})ece et 
par degJ"e de deg~dation diges~ive. ~ne sub.stance .gluante ~ans l'estomac ;st 
observee afin de detecter Jes pro1es rmcroscop1ques st elles existent. Les donnees 
enregistrees !ors de !'identification des proies, nous ont permis d'utiliser la methode 
qualitative pour la lisle des differentes proies collectees, _completee par la n:iethode 
quantitative numerique pour !'importance relative des pro1es dans la compos1t10n de 
Ia nourriture globale, utilisant Jes indices suivants (HYNES, 1950 in QUINIOU, 
1978): 1) - Frequence de proies (F). 2) - Pourcentage en nombre (Cn) 

3) - Coefficient de vacuite (Cv).4) - Nombre moyen de prooes (Nm). 

Resultats et discussiou : 
- Le coefficient de vacuite est nu! (Cv = 0). Aucun espadon n'avait l'estomac 

vide. Le contenu individuel varie entre l et 51 proies. 
- Les espadons traites vivaient dans une zone de proies tres variees et Ires 

abondantes (environ 20 especes pechees pour 150 a 500 casiers de poissons 
pelagiques, par sortie). 

- Le nombre moyen de proies ingerees est de l 7, avec une moyenne de 34 en 
decembre et de I l en janvier. Les proies ont ete identifiees aux especes smvantes : 
Sardina pilchardus (Sardine), Sardine/la aurita (Allache), Engraulis encrasicolus 
(Anchois), Trachurus trachurus (Saurel), Loligo vulgaris (Calmar), Boops boops 
(bogue), Trig/a lyra (Grondin), Cepola macraphtalmus (Cepola). En plus des proies 
recensees deux vers se trouvant dans 27 estomacs ont ete identifies; l'un plat et 
segmente : un Cestodes des families des Diphyllobothriidae (ARTUZ, 1963) et 
l'autre de section ronde : un Nematodes du genre Contracaecum incuruum 
(DIEUZEIDE, 1933). 

- Sur les 478 proies recensees, seulement 1,04% est benthodemersale, le reste 
(98,%%) etait d' origine pelagique. 

- Les proies pelagiques se trouvaient dans tous Jes estomacs (F=l00%), do_nc 
considerees par I' espadon comme aliment preferentiel, contrairement aux pro,es 
benthodemersales (F= 17), secondaires ou plutot accidentelles. 

- Le nombre de proies comptabilisees en decembre est superieur a celui de 
janvier. L 'allache est quasi-absente en janvier dans Jes estomacs d' espadon. 

- Sur !es 478 proies, 49,58 % sont des sardines, 13,18 % des allaches, 12,55 % 
des anchois, 2,30 % des calmars et 0,42 % des saurels. 

- Dans les proies pelagiques, la sardine est cla.ssee comme preferentielle alors que 
l'allache, l'anchois et le calmar sont secondaires dans le regime alimentaire de 
I' espadon et le saurel trachurus est accidentel. 

98 % des proies etaient disposees et orientees la tete au fond de I' estomac. 

Tableau recapitulatif des variations mensuelles des fr8quences de proies et des 
pourcentages en nombres. 

BentbQ. 
demer:samc 

Nombre d'estomacs examines : 
Nombre total de proies : 
Nombre moyen de proies par estomacs : 

oecembre 
08 
265 
33.12 

Janvier 
21 
213 
10.14 

00.94 

La neutralite du coefficient de vacuite confirme Ia reputation de voracite de 
J'espadon et laisse ainsi supposer d'autres possibilites, notamment: 
- Relativement au nombre mo yen des proies par es to mac, I' es pad on n' aurait pas de 
probleme de disette alimentaire. Les proies etant dans ce cas generalement 
comparables, le probleme de taille et de valeur nutritive devient secondaire. 
- Le changement remarquable de l'allache, presente en grand nombre dans le regime 
alimentaire de J'espadon en decembre, qui disparait totalement en janvier, 
s'expliguerait par une abondance relative intrinseque. 

L'espadon presente un regime alimentaire carnivore de constituants macro­
pelagique; sachant que la mmphologie de sa bouche precedee par un long rostre 
I' empeche de chasser sur le substrat, Jes proies benthodemersales ont certainement 
ete ingerees durant leurs phases pelagiques. Relativement a l'importante quantile de 
poissons varies peches au chalut pelagique en meme temps que I' espadon 
echantillonne, ce dernier se nourrit essentiellement de clupeiformes, du fail que Jes 
petits espadons -qui ont surtout fail I' objet de cette elude- ont une bouche peu 
dt\'cloppe~ ct depourvue de dents. qu·11s prdCrent manger l~s clupeifom1es a corps 
tendre. facilement inger:1bles et digtrables. mais aussi du fa1t du comportement de 
cette proie qui \'it en banes assez concentrfs augmentant ainsi la chance de prise en 
un n1inimum ct·efforts.Vu que Jes proies. une fois prises dans la bouche de l'espadon 
ne subissent aucune transformation (brovaze. dtzradation) 3. travers le tractus jusqu·a 
l"estomac. on ~uppose en rai~on de leu·r di~position (ti2'.te oriente vers le fond de la 
bouchc et de l"e:.-tomac) quc I(': predateur dispose d"unc technique de cha:-.se 
particuliere: il aborderait Jes banes de poi::,sons pelagiques de face. 
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