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Ecological significance of endothermic fishes
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Among >30,000 fish species, only tunas and some sharks have evolved the ability to maintain red muscle temperatures higher
than ambient water temperature. To explain this remarkable convergent evolution, two ecological, non-mutually exclusive,
hypotheses were proposed: thermal niche expansion and fast cruising speed. The thermal niche hypothesis is widely
supported, as endothermic fishes experience wide temperature ranges by moving latitudinally and vertically. However, the
cruising speed hypothesis, and the benefits to the species, has not been fully examined. In this study, | compiled routine
swim speeds and maximum annual migration ranges, recorded with modern animal-tracking tools, for a range of ectothermic
and endothermic fishes, and other swimming endotherms (penguins, seals, and whales). Using phylogenetically informed
allometry, | show that swim speeds and migration ranges of endothermic fishes are about 2.6 times greater than ectothermic
fishes, and comparable to other non-fish endotherms. Although fast cruising speeds increase prey encounter rates, this
advantage is largely offset by high metabolic costs associated with endothermy. Thus, an ecological benefit of endothermic
fishes is the ability to cruise at faster speeds, which enables wider annual migrations and provides these fishes with greater
capabilities of modulating seasonal resource fluctuations, similar to birds and mammals.
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