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Diel shifts of swim speeds in king penguins:
low swimming speed at night for prey searching and efficient travelling
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For animals moving in fluid, one of the parameters to be optimized is speed. According to previous studies on some flying
insects and birds, not only energetic cost of transport and prey distribution but also ambient light intensity can affect moving
speeds. To date, however, very few studies of diving animals have tackled the issue of the adjustments of swim speeds
associated with the diel cycle. In this study, we examined diel patterns of swimming behaviours in free-ranging king penguins
through a bio-logging approach. Comparison of nocturnal and diurnal shallow dives elucidated that their swim speeds shifted
between night and day. While diurnal swim speeds were consistent with the expected value achieving the minimum cost of
transport, king penguins swam slower at night. Straight dive paths and previous insights indicated both diurnal and nocturnal
shallow dives mainly aimed for horizontal transit to their main foraging areas or breeding colony. However, king penguins also
appeared to forage at night because of diel vertical migration of fish to shallow water. To find fish in the dark, slower speeds
should be beneficial with temporal summation effect in vision. Our study indicated that king penguins adjusted their swim
speeds to compromise the minimum cost of transport with prey detection ability.



