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proven to be repeatable, even across thermal regimes, surgical
treatments and 6 months of mesocosm residence (Kolok, 1992;
Butler et al., 1989; Kolok and Farrell, 1994; Claireaux et al., 2007).
Sprint swimming, which is used to capture prey or avoid predatory
pursuit, also exhibits much intraspecific variation that is relatively
stable, being repeatable over time periods spanning from hours to
months (Reidy et al., 2000; Nelson et al., 2002; Nelson and
Claireaux, 2005; Nelson et al., 2008) and across different thermal
and nutritional conditions (Martinez et al., 2002; Claireaux et al.,
2007). There is also evidence that fast-start performance, which is
a critical component of some ‘sit and wait’ predator–prey encounters,
is stable and repeatable over hours and weeks (Fuiman and Cowan,
2003) (S.M., unpublished observations). Constant acceleration tests
(CATs), the focus of the present study, have been shown to be
repeatable in the Atlantic cod (Reidy et al., 2000). This type of test
evaluates a swimming performance that fish may employ when
manoeuvring through strong currents, being pursued by strong
swimming predators, or trying to escape a fishing trawl.

The European sea bass Dicentrarchus labrax L. is a temperate
perciform species that is economically important in the Mediterranean
and western Atlantic. They are active predators, which catch their
prey by pursuit, and adults are known to swim over 1000km to forage
and reach spawning grounds (Pickett and Pawson, 1994). The species
has a complex life cycle; spawning occurs offshore in late winter and
the pelagic larvae hatch in the open sea. They drift inshore and colonize
sheltered transitional coastal habitats in the spring, in particular lagoons
and estuaries, where they metamorphose to juveniles and grow for
their first summer (Pickett and Pawson, 1994; Dufour et al., 2009).
Predation pressure by other fish and birds may cause a significant
number of mortalities during this phase (Quignard et al., 1984; Dufour
et al., 2009). The sea bass leave the lagoons and estuaries as
temperatures drop in autumn, but they continue facultative seasonal
migrations between the open sea and the transitional habitats as they
grow to maturity. Thus, European sea bass have a life cycle that
intimates an important role for locomotion, in which both anaerobic
burst swimming and sustained aerobic swimming performance could
potentially influence an individual’s ability to survive, grow to
maturity and reproduce.

In the present study, individual variation in a CAT, and its
repeatability over the short term (minutes), was investigated in
European sea bass. The CAT can be completed much more rapidly
than the more widely used Ucrit protocol [minutes vs hours (Nelson
et al., 2002; Farrell, 2008)] and can provide a measure of both aerobic
and anaerobic performance. Sea bass performance was measured
consecutively four times with a 5min interval between each CAT.
The fish were filmed to analyse changes in 1tdua66.4999f: aerobic





29Variation in sea bass swimming performance

throughout the test up to Ugt. Beyond gait transition, during the bursts
of propulsive thrust, TBA was significantly wider than during the
aerobic swimming (ANOVA, P<0.01; Fig.3). Once initiated, the



30

Overall, sea bass performed significantly better in the first CAT,
because all but two of the 16 individuals had their best performance
during the first test. Subsequent tests were remarkably homogeneous
both when analysed as group mean and when analysed as
individuals. Pedersen and Malte (Pedersen and Malte, 2004)
subjected brown trout (Salmo trutta) to multiple CATs over a short
time period (30s recovery time between consecutive trials) but did
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