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Elucidation of energy balance and environmental selection during migration of
jJuvenile salmon and prediction of adaptation to global warming
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The effects of ambient temﬁerature and food availability on the growth of
juvenile chum salmon were assessed. By combining the measurements of metabolic performance for
growth and activity with a bioenergetics model, the energy allocation for different activities in
the juveniles was also estimated. Under high temperatures, juveniles reared at low food levels
allocated less than half their energy for growth than those reared at high food levels. These
results suggest that high temperature and low food level constrain the growth of juveniles,
providing an insight into the effect of the recent increase in warm and low-nutrient water masses on
survival of juveniles and catches of adult chum on the Pacific side of Japan.Otolith analysis
suggested that the chum salmon species-specific oxygen isotope fractionation equation could be used
on reconstruction of temperature history. Environmental DNA analysis also suggested their multiple
northward migration routes in the waters off Japan.
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