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By analyzing comprehensive data on swimming depth and ambient and body temperatures of immature yellowfin
tuna Thunnus albacares obtained from electronic tags, their thermoregulation mechanisms used during vertical
movements were examined to clarify how they adapt to warm water temperatures. In May 2012, eleven immature
yellowfin tuna implanted with electronic tags in their peritoneal cavities were released off Ishigaki Island, Japan.
Time-series data recorded every 120 seconds in recovered tags were analyzed. Data obtained in 2011 were also
analyzed.

Yellowfin tuna made several less than 20 min dives through the thermocline during the daytime, which
accounted for about 50% of all the dives. The differences between water and body temperatures were higher at
low ambient temperatures. This means that yellowfin tuna have certain mechanisms to prevent the body
temperature from decreasing. The magnitude of the whole body heat-transfer coefficient and internal heat
production estimated from the data, were about two times higher during ascent from cold into warm waters
compared to descent into the cold waters, indicating that yellowfin regulated the blood flow for
thermoregulation during their vertical movements.

Differences between the body and water temperatures of Pacific bluefin tuna T. orientalis were larger
than those of yellowfin tuna. They both had similar heat production, but yellowfin tuna’s whole body heat
transfer coefficients were an order of magnitude greater compared to bluefin tuna, which led to their body
temperature differences. Therefore, yellowfin tuna have an ability to radiate excess heat by active swimming,
and can use a heat releasing mechanism to avoid hyperthermia in warm waters. Since this species appears to
be accommodative to global warming, expanding its distribution to higher latitudes in the future is expected.




