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ABSTRACT


The leptocephalus larvae of the European eel Anguilla anguilla migrate from the Sargasso Sea until the continental shelf where they metamorphose into glass eel that invade continental marine, estuarine and freshwater habitats. The eel shows a great variety of dispersal behaviors, allowing the colonization of marine, estuarine and freshwater continental habitats. However, the factors controlling these divergent dispersal behaviors remain relatively unknown.


During the present PhD work, we studied the proximate factors, both internal (physiological) and external (environmental) controlling the eel continental dispersal at the glass eel and elver stages. Thus, we developed a multidisciplinary approach, coupling both field and experimental studies to behavioral and endocrine measurements.


At the glass eel stage, the use of selective tidal stream transport (STST) for migration induces an accumulation of migrants at the limit of flow reversals in the tidal limit area (TLA). Our results show that glass eels are strongly dependent of STST for movements and that a misuse of tidal streams, exhausting individuals, may induce an early settlement in the estuary. Glass eels that reach the TLA transform into elver in its upstream section. This transformation matches with the acquisition of an intense feeding activity. Our data suggest that, during the transformation of glass eels into elvers, continental dispersal processes switch from density-independent (upstream migration) to density-dependent (habitat selection). Therefore, key processes of the eel continental occur in the TLAs. This suggests that these zone should be preserved from any anthropogenic pressure to improve species management.


During the glass eel continental dispersal, migratory behavior is influenced by both internal and external factors. We show that thyroid hormones (TH), thyroxine (T4) and triiodothyronine (T3), play a critical role in the control of dispersal. High TH levels induce river colonization, whereas decreased TH levels promote early settlement in marine and estuarine habitats. Furthermore, our results suggest that a decreased body condition (energetic status) induces (i) a switch from freshwater- towards saltwater-preference and (ii) a precocious settlement in the estuary. In addition, our results suggest that water temperature, modulating both locomotor activity and preference for FW, is a key environmental factor for the control of continental dispersal. The effects of the energetic status and water temperature on glass eel migratory behavior are likely regulated through the endocrine secretions of TH, and also growth hormone (GH).


In conclusion, our results show that the continental dispersal strategy of the eel depends on its physiological status and developmental stage. Thus, it is a conditional strategy resulting from a status-dependent selection. This strategy allows an individual to incorporate information about its ability to gain fitness through alternative dispersal tactics and express the tactic that maximizes its fitness. TH, and probably also GH, are proximate mediators of the alternative dispersal tactics in glass eel. The recent anthropogenic pressure on river habitats, decreasing the fitness gained in colonizing the rivers, probably reduces the expression of the migratory behavior in the eel.
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