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Analyzing Diel Variation in Swimming
Speed of 0-age Pacific Bluefin Tunas,
Thunnus Orientalis, Using an Automatic
Underwater Sound Monitoring System

KOSUKE MATSUNAGA

Tokushima Municipal High School

Abstract

In recent years, the Pacific bluefin tuna, Thunnus orientalis, have
decreased rapidly in number. Basic ecological research is important
for resource protection. Pacific bluefin tuna is known to form schools.
Schooling is thought to increase foraging efficiency, survival rate, and
reproductive efficiency. We have analyzed the swimming speed of ju-
venile Pacific bluefin tuna to determine the function of diel variation
in schooling behavior using an automatic underwater sound moni-
toring system (AUSOMS). We conducted behavioral observations
of eight juvenile bluefin tunas equipped with ultrasonic transmitters
and depth sensors in their abdominal cavity. The fish were kept in a
square fish pen off Kaminokae port, Nakatosa, Kochi prefecture from
July 29 to 31, and from August 8 to 10, 2016. We used AUSOMS to
receive signals from the transmitters. Based on transmission distance
and the difference between the arrival times of the signals between
the two hydrophones in this system, fish positions were calculated
using a hyperbolic function. The average migration speed of the fish
was 0.84+0.06 m/s. Our results also suggest that the swimming speed
changed diurnally and slowed down at night. The number of individ-
uals in the group and the number of days elapsed also affected the
traveling speed.

Key words: Pacific bluefin tuna, Automatic Underwater Sound Mon-
itoring System (AUSOMS), Swimming speed, Diel change, Group

function
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