POSSIBLE CAUSES FOR THE DECLINE OF THE EUROPEAN EEL POPULATION
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Worldwide, eel populations have been dwindling over the last decade.The exact cause for this pheno​menon is unknown but possible causes include: PCB’s, viruses, swimbladder parasites and diminished fat stores. In order to study whether these factors had effect on the swimming performance and endurance of European eel, experiments were performed in 22 large swim-tunnels of 127 liter in the laboratory. We found that eels loaded with a known amount of PCB's had significantly lower oxygen consumption after 750-km in comparison to a control group. For swim bladder parasites a negative correlation was found between infection pressure and optimum swim speeds. Higher densities of parasites cause a decrease of maximal sustained speeds at which eels could cruise to the Sargasso. A negative correlation was also found between swim bladder length and cost of transport. Parasites cause the swimbladder to shrink resulting in higher costs of transport. Thus overall, swimbladder parasite reduces cruise capacity. EVEX (Eel-Virus-European-X), HVA (Herpesviris anguillae) and EVE (Eel Virus European) were detected in wild and farmed European eels (Anguilla anguilla) from the Netherlands, EVEX and EVE from farmed eels from Italy and EVEX from wild eels from Morocco. EVEX was also isolated from wild New Zealand eel (A. dieffenbachi). Elvers (A.anguilla) collected from eel farms in the Netherlands were mainly infected with HVA.  We show in large swim tunnels that eels infected with EVEX developed hemorrhage and anemia during simulated migration, and died after 1,000-1,500 km. In contrast, virus-negative animals swam 5,500 km, the estimated distance to the spawning ground of the European eel in the Sargasso Sea. The virus-positive eels showed a decline in hematocrit, which was related to the swim distance. The virus-negative eels showed a slightly increased hematocrit. The observed changes in plasma  Lactate dehydrogenase (LDH), Total Protein and Aspartate aminotransferase (AST) are indicative of a serious viral infection. Long term swim experiments over 5,500-km with European eel demonstrate that eels are very efficient swimmers. Diminished fat stores due to insufficient food supplies in the inland waters are possibly not impair the crossing of the Atlantic because they are very efficient swimmers with energy cost for migration  4-6 times lower than salmonids. Still, the initial lipid stores will determine how much energy remains for reproduction. Based on all these observations, we conclude that possibly not one cause but several causes affect the spawning migration of eels, and could be a contributing factor to the worldwide decline of eel populations.
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