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During its life cycle, the European eel (Anguilla anguilla) has to migrate for reproduction. As the supposed breeding area is located in the Sargasso sea, that means that the eel must perform a long travel from the European rivers, where it lives at the yellow then the silver stages. In addition to the energy costs of osmoregulation and temperature changes, the migration corresponds to a long swimming activity which requires a lot of energy, most of which being consumed by red muscle through the aerobic pathway. In fact, migration is performed at depth i.e. at high hydrostatic pressure (HP). This last is known to alter energy metabolism in fish. By modifying membrane fluidity and/or membrane components, HP alters the functioning of respiratory chain and the associated oxidative phosphorylation. However, acclimatization to these effects is possible. During the nineties, it has been shown that, by recruiting more unsaturated fatty acids in its membranes, yellow eel is able to restore membrane fluidity and thus aerobic energy metabolism leading to a more efficient oxidative phosphorylation. However, since about 1990, a dramatic decline in eel population is observed. Are the human activities only responsible and/or is there exist an alteration in eel fitness? Are the eels differently affected depending on their location? Resistance to HP has been evaluated in silver eels from different locations in Europe by testing mitochondrial functioning. The results show that pressure resistance depends on the eel’s origin and maximal aerobic capacities are differently decreased. Consequently, reasoning on the basis of total energy budget, it appears that energy cost of swimming under pressure can represent from 30 to 65% of the maximal available aerobic power. When the energy cost of swimming under pressure is too high, this let few energy available for other tasks mainly reproduction. The silver eels which have a high pressure resistance are evidently able to acclimate to HP (one month at 101 ATA) and this, much more easily than makes the yellow eels. The hypothesis is thus raised that silvering process, which takes place at atmospheric pressure, has the same physiological effects than pressure acclimatization for yellow eels and thus prepares the fish for migration at depth. 
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