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Change in stroking pattern of female northern elephant seals throughout their post-breeding
migration
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Phocid seals swim with lateral movements, swaying their hind flippers (i.e. stroke). The number of strokes directly affects
seal’s energy expenditure, and therefore the regulation of stroking pattern is important to achieve cost-efficient swimming.
Previous studies showed that seals regulate stroking patterns against their buoyancy, by experimentally adding weights on the
seals. However, few studies examined the relationship between the buoyancy and stroking pattern of seals
under natural condition. In this study, we examined if free-ranging female northern elephant seals regulate their stroking
pattern against buoyancy during post-breeding migration, when the seals experience significant changes in buoyancy at sea.
Northern elephant seals spend three quarters of a year on two long-ranged foraging migration and store large amount of
adipose tissue for subsequent fasting periods (i.e. breeding season and molting season). Newly-developed ‘stroke logger’ were
attached on five female seals at Afio Nuevo, California in February 2011. Dive depth, number of strokes and pitch angle were
obtained from three seals during entire post-breeding migration (73.9+1.6 days). Seals swam with continuous strokes during
the ascent phase of their dives. Stroke rates (sec™) during ascent phase showed clear trends during post-breeding migration:
initially increasing at the start of migration, and decreasing during the middle, then increasing again toward the end of
migration. Such trend of changes in stroke rates corresponded well to the changes in their estimated buoyancy change
throughout migration. These results suggest that free-ranging northern elephant seals regulate their stroking patterns against
changes in their buoyancy under natural condition.
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