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The main objective of this presentation is to review the diversity and  population structure of the Euro-
pean anchovy, Engraulis encrasicolus, with special focus on its Mediterranean distribution, based on the
study of the morphologic and genetic variability of this species and the comparison with data obtained in the
other two species of the genera Engraulis: E. mordax and E. capensis. In this revision, we have not included
data from the Azov-Black Sea region since it is the object of a later specific presentation.

The analysis of meristic characters has been traditionally used in ichthyology and fish biology to describe
groups of fishes (races, populations, subpopulations, stocks, subspecies,...). The stock characterization in
fishes, based on such data, has been carried out successfully in many Clupeiformes species. In the European
anchovy, E. encrasicolus, Fage (1920) differentiated two races, related to their Atlantic and Mediterranean
distribution, and divided again the Atlantic race into a northern group (North Sea) and a southern group (Gulf
of Biscay and Portugal). In the Cantabrian Sea, Junquera and Pérez-Gándaras (1993) have showed differences
between Galicia, Asturias (Spain) and the Bay of Biscay. More recent morphologic studies in this area have
postulated the existence of the three different groups. In the Mediterranean Sea, Alexandrov (1927) had dis-
tinguished four subspecies (E. e. mediterraneus, E. e. adriaticus, E. e. ponticus and E. e. maeoticus), with a
clear differentiation between western and eastern groups, as previously suggested by Fage (1920). Later stud-
ies have described various races or groups in the Eastern Mediterranean including the Black Sea-Azov area
(Shevchenko, 1980; Chashchin, 1986; Spanakis et al., 1989). In the NW Mediterranean, Tudela (1996) found
a high level of morphological heterogeneity with no geographical pattern as evidenced by morphometric and
shape studies of body and otoliths. This fact, together with the genetic homogeneity outlined below, suggests
a great environmental plasticity in these morphological traits.

First studies using the genetic analysis to elucidate the existence of a stock structure in anchovy species,
and its application to fishing management have been carried out by Vrooman et al. (1981) on E. mordax and
Grant (1985) on E. capensis. Concerning the Mediterranean distribution of  E. encrasicolus, Spanakis et al.
(1989) studied Greek populations from the Aegean and Ionian Seas, although the study was directed from a
genetic point of view and omitted any application to stock delimitation. In this sense, we have studied the
northwestern distribution of the species from the Ligurian Sea (Italy) to the Gulf of Valencia (Spain). Data
obtained in this study showed a homogeneity in the genetic structure of the anchovy along this area (Pla et al.,
1994, Tudela, 1996). More recently, Bembo et al. (1995) studied the RFLP of mitochondrial DNA in several
samples from Adriatic, Tyrrhenian, Ionian and Aegean Seas and found a heterogeneity between samples from
the Adriatic and the rest of the adjacent seas. Magoulas et al. (1996) conducted a philogenetic study on mito-
chondrial DNA and suggested a genetic homogeneity between the anchovy from the Bay of Biscay and that of
the western Mediterranean and some areas of the easter basin, except the anchovy of the Adriatic Sea and north
Aegean and Black Sea. On the other hand, Bembo et al. (1996) studied the enzymatic polymorphism of
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anchovy from the Bay of Biscay and the northwestern and central Mediterranean and found a large differenti-
ation in three loci, between the sample from Bay of Biscay and the rest of the samples in the Mediterranean.
Finally, Prouzet and Metuzals-Sebedio (1994) sampled the french coast of the Bay of Biscay, and found no
genetic differences in spite of the meristic data suggesting the existence of at least two groups of anchovies.
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