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Silver and glass eel samples collected in 2001, 2002 and 2003 at five locations throughout the geographic range of European eel were screened using 13 allozyme and 8 microsatellite loci. The survey shows a subtle genetic differentiation, which is however not stable over consecutive years. The differentiation depends probably on oceanic/ environmental factors and reproductive success. Unlike glass eels, s
ilver eels show isolation by distance and isolation by time. Both morphological and genetic structure shows a strong variation throughout Europe over time in glass eels, while silver eels show a fairly constant morphological pattern in successive years. 

A small-scale temporal genetic analysis consisted of analyzing independent “arrival waves” of glass eels. Sixteen different “arrival waves” were collected in 2001, 2002 and 2003 in The Netherlands, South-Western France and Eastern Spain, including a total of 1076 individuals. Samples have been screened for genetic variation using 13 allozyme and 8 microsatellite loci. The analysis reveals similar levels of genetic variability across samples and a limited genetic differentiation. Partitioning of genetic differentiation shows temporal differentiation to be more important than geographic differentiation. When partitioning temporal differentiation, more differences were found within-years than between-years. Both allozyme and microsatellite data suggest that attention should be paid to within-year variation since the largest differentiation is found between “arrival waves” in the same location. 

In an experiment designed by the commercial partner Royaal bv and the KULeuven, glass eels have been successfully grown in two separate batches during one year. Genetic samples of glass eels were collected from each batch at the start of the experiment and after one year in the facilities. Samples were genotyped using both allozyme (selection-sensitive) and microsatellite (neutral) markers to test for the effect of natural selection. One batch has been monitored for another 12 months.

Individuals grown for one year at the farm presented a differential growth rate that produced a substantial range of sizes, including small (slow growth), large (regular growth) and fast-growth individuals. We tested for a possible correlation between growth – measured as length and weight increase – and genetic variability – measured as multilocus heterozygosity (MLH) using 13 allozymes and 8 microsatellite loci. When comparing levels of genetic variation, fast-growth individuals show the highest genetic variation in comparison with slow or regular growth individuals. 
Significant positive correlations are observed between MLH / length increase and MLH / weight increase.
 Results provide evidence for a positive correlation between genetic variability and growth rate in the European eel. More heterozygous individuals show a significantly greater length and weight increase and a higher condition index in comparison with more homozygous individuals.
In conclusion, our results provide good evidence for a heterozygosity fitness correlation in farmed European eel individuals. Multi-locus heterozygosity is positively correlated with growth, so that individuals attaining a larger size presented a higher genetic variation in comparison with smaller individuals
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