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Abstract 

The purpose of this work is to further the understanding of the biology of the European eel (Anguilla anguilla Linné 1758) during the continental phase of its cycle and to analyse the operation of a sub-population in terms of environmental and anthropics factors. The sub-population of eels in Grand-Lieu Lake (Loire-Atlantique, France) is fished by professional fishermen who target yellow and silver eels and who use the three-bag fyke net as the principal fishing gear. An original daily fishing log was 

introduced in 1990 and has been used since by all the professional fishermen. The log has enabled data to been obtained regarding the extent of the fishing activity and its location on the lake for each type of 

gear in addition to the weight of catches. Between April 1995 and March 1996, monthly samples, adjusted to the lunar month, were taken from the catches of professional fishermen which highlighted 

abundance indexes in terms of total numbers and biometric characteristics of eels. The non-fished fraction of the sub-population was also sampled using experimental, fine-mesh fyke nets. 

Other than giving an indication as to the selectivity of professional and experimental fyke nets, for 5-year-old and older eels, a comparative analysis did not reveal any differences in catch performance between the professional and experimental fishing gears; simply showing a greater 

efficacy for the professional fishing gear (by a factor of approximately 1.733). 

Various features of eel biology were, however, clarified. 675 eels out of a total of 3830 sampled eels were selected and their age estimated accurately by otolithometry. 359 female animals and 249 undifferentiated eels were categorised every two months into 6 age-length keys in order to provide a breakdown of the eel sub-population according to age. The growth for each sex was modelled according to the generalised growth equation proposed by Schnute and leading to Gompertz' model. Following the sexual differentiation of the eels (occurring between the age of 3 and 5 years), the growth of the male eels slowed significantly compared with the female eels. The day-on-day records of fyke-net catches 

between 1991 and 1995 revealed the intensity of eel movement; with the highest temperatures affecting the seasonal increase in movement, the full moon inhibiting movement and the water height of the lake and the atmospheric pressure being inversely related to the eels' rhythm of activity. 

The past and recent fishing of eels on the lake was analysed. Over the period from 1959 to 1976, the annual catches per fisherman were stable (1.2 tonnes on average). The fishing pattern for the species changed with the introduction of the fyke net in 1977, and over the recent period 1991 to 1995, each fisherman caught on average 3.59 tonnes of eel per year. The annual catches in 1995 (26 tonnes, i.e. 212395 eels in fyke nets and 499 kg, i.e. 968 eels using the ground line technique) were broken down by age. The total mortality rate at any instant for fully recruited eels was calculated based on the age structure of the samples caught in both professional and experimental fishing gears 

(0.91 £ Z £ 0.972). The mortality rate due to natural causes at any instant was estimated empirically (0.15 £ M £ 0.43) for the fished fraction of the sub-population, and evaluated based on the age structure of theexperimental samples for the un-fished fraction (after 1 year, M = 1.62 ; after 2 years, M = 0.35 : after 3 years, M = 0.59). 

A structural model has been used to estimate the absolute abundance at the various ages (in total 1 million 3-year-old or older eels) and the mortality rates due to fishing at any instant at the various ages. The professional fishermen's attempts to build up the population (132600 eels on average per year), the fishing pressure and avian predation (392350 eels consumed by cormorants, i.e. 17208 kg per year, and 54298 eels consumed by grey herons, i.e. 2024 kg per year) are the principal factors involved in the dynamics of the eel sub-population in Grand-Lieu Lake. 
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