
Introduction

The European eel (Anguilla anguilla Linnaeus, 1758) 
is a species typical of European waters. All eel species 
have a complex and long life cycle, which makes them 
remarkable. Eels migrate over long distances across 
oceans and spawn in ocean waters (Lecomte-Finiger 
2003). Today, renewed interest in the life history of the 
European eel is attributable to the management of its 
increasing fishing pressure and because eel is an endan-
gered species (Bruslé 1994, Feunteun 2002, Dekker 
2003). A synergetic effect of several causations (fisheries, 
habitat degradation, long term climatic change, parasit-
ism…) is most likely.

In the Languedoc-Roussillon lagoons (Mediterranean, 
France), the average output of eels was estimated between 
80 and 100 kg/ha/year in the seventies. Since 1990 the 
average output is in strong fall, between 40 and 50 kg/ha/
year (Rulleau 2002). This fall could be related to two 
classes of factors: (1) biological factors, such as predation, 
bacterial infections or parasitism; and (2) anthropogenic 
factors, which result from human impacts on environment 
like fishing or pollution, preventing the migrations neces-
sary to the development of eels. One of the most serious 
threats is due to a parasite, Anguillicola crassus, that was 
introduced in Europe from imports of Japanese eels in the 
1980s (Blanc 1994). This endoparasitic worm (Nematode) 
lives in the swim bladder.

Fluctuating Asymmetry (FA) is the most used meas-
urement of developmental instability. It is a macroscopic 

measure of the difference of development between left 
and right from perfect bilateral symmetry caused by envi-
ronmental or biotic stresses (Van Valen 1962, Moller & 
Swaddle 1997). FA is a useful indicator of condition since 
it has been shown to be extremely sensitive to stress 
(Clarke 1992). 

European eel parasites, in particular invasive species 
such as A. crassus, are suspected to have a strong influ-
ence on the population dynamics of their host. In a previ-
ous work, Fazio et al. (2005) studied the relationship 
between parasitic fauna of yellow eels caught in the 
Salses-Leucate lagoon (Mediterranean, France) and the 
FA of some functional bilateral traits: pectoral fins, eyes 
and otoliths. This study revealed different morphological 
characteristics between eels caught at different dates. In 
this study, only otoliths were found asymmetric. 

Otoliths are crystalline structures composed of calcium 
carbonate. They are used for the maintenance of stability 
and the perception of depth pressure, gravity, angular 
movements and sound waves (Blacker 1974). Otoliths 
constitute some permanent recorders of the exposure to 
environment without being resorbed (Jones 1992). Oto-
liths are therefore an indirect mean for studying environ-
ment and organism relationships, through their crystal 
morph, chemical composition and shape (Campana & 
Casselman 1993, Campana 1999). The otolith shape may 
vary within each species according to fish size, geograph-
ical sites, depth and/or other environmental factors (Hoff 
& Fuiman 1993, Lombarte & Lleonart 1993, De Vries et 
al. 2002, Cardinale et al. 2004). Fluctuating asymmetry is 
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Abstract. – The parasite Anguillicola crassus threatening European eel since the eighties is 
regarded as a factor of stress. It is a very successful colonizer, and can severely impair swim 
bladder function. Glass eels were collected from the coastal lagoon Salses-Leucate of the 
Languedoc-Roussillon Region and were reared in experimental basins in which they were con-
taminated by several parasites. Otolith shape was examined to investigate to what extent para-
sitism affects otolith shape. Univariate and multivariate analyses of variance conducted on the 
otolith parameters of eels were realized in order to test the hypothesis that the parasite has an 
effect on these parameters and can generate a change in the shape of the otoliths. In this experi-
mental approach, the otolith parameters varied according to the abundance of the parasite. The 
mean values of the size parameters and the Fourier coefficients displayed significant differences 
between right and left otolith. The values of the coefficient of shape, the circularity and the 
ellipticity of the otoliths were sensitive to the abundance of the adult parasite. 
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