ENERGETICS OF EEL MIGRATION; SWIM FITNESS AND SWIM CAPACITY.
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European eels migrate great distances to reach their spawning sites. As silver eels they leave the European West Coast in the fall and are supposed to reach the Sargasso Sea after about 6 months. The distance they have to cover is about 6000-km, which means for an 80-cm female eel (1.5-kg) a swimming speed of about 0.5 BL/s. Characteristic for silver eels is that they stop feeding when they start migrating down the rivers between August and October (Dutch situation). Eels have much fat as energy stores. As they have to cover a large distance, the cost of transportation (COT) is a crucial factor. Calculations show that when they swim at a similar COT as salmonids, eel would be incapable to cross the ocean. So, a high fat content as well as a low COT value determines whether they can cross the ocean and how much energy remains for maturation. In order to be able to study the energetics of long-term swimming a set-up with swim tunnels was constructed. The flow in the swim tunnel was validated by a Laser-Doppler system. With this set up we have shown that large female eels (80-cm) can swim continuously at 0.5 BL/s during 6 months covering a distance of 5500-km. The oxygen consumption rates remained stable at 36.9 ±2.9 mg/kg/h over the 6-months swimming period for all tested eels. The mean cost of transportation was 28.2 mg O2 /kg/km. From the oxygen consumption as well as from the weight loss similar vaues for COT were obtained. The COT value of eel is 4-6 times lower than salmonids. This together with a high fat content seems crucial for the eel’s capacity to cross the Atlantic Ocean.


Apart from long term swim trials, we have tested silver eels from different locations for their swim capacity. Eels were obtained from Lake Balaton, the Loire, Lake Grevelingen, and from a Dutch eel farm. Short term and intermediate endurance tests revealed the same results: eels swim at a rather constant COT between 0.3 and 1 BL/s. Their maximal endurance speed is around 2 BL/s, which is low compared to other fish species. Swim fitness tests showed differences between eels from different locations and a reduction of the fitness by infection with swimbladder parasite.
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