Population dynamics and migration of glass eels in the Vilaine estuary

Abstract

This thesis analyzes ten years of data concerning the migration and the exploitation of glass eel in

the Vilaine river estuary. The development of methods of data processing of logbooks allows us to

estimate daily catches of the fishery. Their analysis by time-series and GLM methods shows that the

environmental conditions have little influence on daily total catches in this estuary, except for water

temperatures <6°C that stop eel activities, and a m odulator effect of tides.

Specific methods of marking-recaptures allow to obtain estimations of the estuarine stock after the

end of the fishing season. The different ways how the glass-eels react depend on where they come

from (eel pass facilities or estuary). This result leads to propose a model in which two behavioral

fractions are distinguished within the estuary: glass eel using only selective tidal stream transport and

active migrants (displaying a stronger rheotactic behavior). The active fraction only happens after a

delay allowing for the transition of behavior.

Once demonstrated the temperature and salinity effects on the dynamics of pigmentation of elvers,

these factors are integrated into a model allowing to predict the evolution of pigmentation from the

stage VB to the stage VIA3.

By combining both the collected data and the pigmentation model, the GEMAC model (glass eel

model to assess compliance) is developed to estimate the anthropogenic impacts on the glass eel in

estuaries.

The model is applied to the Vilaine and the Gironde, and adapted to consider the progressive shift

in behavior of estuarine glass-eels towards an active behavior, and the migration on the ladder. This

model is used for a ten year period to predict catches, annual and seasonal recruitments, the

pigmentation evolution, the transition of behavior and density-dependence effect on the upstream

migration of glass eels on the fish pass. The consequences on the management of this European

resource are analyzed and discussed.

