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Environmental monitoring of mesopelagic ecosystem using marine top predators as
an indicator
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Behavioral responses and body conditions of marine top predators can be good

indicators of environmental changes in marine ecosystem. However, it is challenging to investigate
the body conditions of free-ranging whales in the ocean without killing them. In addition,
deep-diving toothed whales, that reciprocate between the sea surface and the mesopelagic zone, can
be an efficient platform to monitor the surrounding environment. Here we focused on the three topics
to establish a method to measure the environmental responses of cetaceans: 1) non-invasive
monitoring methods to estimate seasonal changes in body condition of humpback whales at feeding
grounds using aerial photogrammetry and tag-derived tissue density, 2) long-term monitoring
behaviors of sperm whales and 3) monitoring feeding behavior of toothed whales using animal-born
recorders. Our final goal is to establish to monitoring methods of ocean health via the
environmental responses of marine top predator as indicators.
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