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Abstract: Most mesopelagic fish are small planktivores that migrate up at nightfall to feed in the
safety of darkness and descend to depth at dawn to escape visual predators. However, the
trophic roles can reverse since mesopelagic fishes also predate eggs and larvae of their
predators. We use the Atlantic bluefin tuna as a model species to test the hypothesis that fishes
in the open ocean synchronize spawning to moon-lit nights (when mesopelagic fishes avoid
near-surface waters) to increase offspring fitness. Our analysis over two decades of field
observations shows that tuna spawn most intensively the week before full moon. This fits
predictions from a mechanistic model where spawning around full moon increases offspring
fitness by two orders of magnitude due to low predation from mesopelagic fishes. Circalunar
patterns of food availability can also favor fitness of offspring spawned the days before full
moon. Our findings suggest that mesopelagic fishes may have an important impact on pelagic
fish through predation of early life stages and cause an evolutionary drive to synchronize
spawning to the lunar cycle.
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