SILVERING OF EUROPEAN EELS; SEASONAL CHANGES OF MORPHOLOGICAL AND PHYSIOLOGICAL PARAMETERS
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The downstream migration of silver eels is the last continental phase of their life cycle. Before they start to migrate downstream, eels undergo a metamorphosis called silvering. It corresponds to physiological and morphological changes that will prepare the eel for sexual maturation and for the oceanic migration back to the spawning grounds in the Sargasso Sea. During this phase, eels undergo a true metamorphosis, as many of their physiological functions are modified: those pertaining not only to sexual maturation, but also to their metabolism, osmoregulatory function, and morphology. In current litterature, only two stages were considered: the growth phase (yellow eels) and the pre-reproductive phase (silver eels). However, the limit between the two was not clear, and this classification did not take into account possible preparatory stages. Moreover the migrating stage (when eels are actually able to start their migratory movements) had never been described. The aim of this study was to examine the intermediate stages and the seasonal changes of some of the physiological and morphological parameters as well as to characterize the migrating stage. In order to achieve this, a large number of eels (over 1000) were sampled at several locations (6) with different environmental characteristics (large watersheds, small coastal rivers, estuary and marsh). These eels were caugth at several times of the year and with different types of fishing gear. Biometrical and physiological sampling was carried out on each individual. Age of eels was also determined from the otoliths. Multivariate analyses were carried out on the data, and eels were clustered into several groups according to their degree of “maturation”. The groups that were determined corresponded to the different stages eels undergo during the silvering process: a growth phase (stages I and II), a pre-migrant phase (III), and two migrating phases (IV and V). These were based on internal parameters such as development of gonads, regression of the digestive tract and increase in gonadotropin hormone (LH-like). The characteristics of eels at the migrating stage were compared between the different locations. A non-invasive silvering index was also calculated using Discriminant Analysis on external body measurements. Classification functions were based on body length, body weight, pectoral fin length, and eye diameters and allowed a correct classification of eels into each stage of 82%. This study gives a thorough description of the silvering process, as well as a standard non-invasive method to determine whether an eel is physiologically ready to start its migration.
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