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Preliminary analysis of the acoustic behavior of two bottlenose dolphins kept

in semi-natural environment at the beach in Suma, Japan.
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My name is Louzamira, I was born in
Manaus (Amazonas State capital), a city
located at the central Brazilian Amazon.
I graduated in Biological Sciences and
throughout the college I've worked
with animals, more specifically aquatic
mammals. During the early years of
college I participated in research that
had the Amazonian manatee (Zrichechus
inunguis) as object of study. That was
when I became interested in bioacoustics, a
tool that aims at understanding about the
ecological and biological aspects of several
groups of animals through the study of
sound communication. In 2013 T started my
master's project and dedicated myself to

understanding about acoustic communication
of tucuxi (Sozalia fuviatilis), a freshwater
dolphin endemic to the Amazon basin.
Bioacoustics and odontocetes studies are the
main reason I came to work with bottlenose
dolphin at the Suma Aqualife Park.

Bottlenose dolphin is an Odontoceti of the
Delphinidae family and found worldwide,
both in temperate and tropical waters.
This species is commonly found in marine
parks around the world. The maintenance
of dolphins in captivity environment
may negatively affects the quality of
their life, because of the problem such
as the small space, forced associations,

sensory deprivation, or diet. However,
some enrichment practices in captive
environments can be beneficial to the
animals by eliminating the stereotyped
behavior and improve the conditions of
animals. Behavioral and physiological studies
has been the main techniques used to
measure the impacts of interaction activities
with tourists, check the health conditions,
and also to seek enrichment methods for
dolphins kept in captivity. However, little is
known about the influence of the activities
developed in this type of environment on
the pattern of sound emission dolphins. The
acoustic communication play an important
role in many behavioral aspects for dolphins.
Thus, this study aims to determine the
degree of impact of activities performed in

captivity environment through the study
of the acoustic behavior of two female
bottlenose dolphins at two different times:
before and after the interactions events
with humans. By understanding the
potential impacts of these interactions, may
be proposed management strategies and
enrichment to ensure animal welfare.

In order to improve the conditions of the
dolphins raised in captivity, Suma Aqualife
Park created in 2013 the Suma Dolphin
Coast (SDC) Project. Every year, during
the summer (July-August) at least two
dolphins are moved to a semi-natural
environment of 9,600m’ surrounded by nets
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and located on the Suma beach, in Japan. On
Suma beach, watching events occurs at least
two times per day, where visitors observe
the animals for a period of about 30
minutes. During this period the animals are
fed by trainers staffs and exposed to the
public.

Acoustic recordings were made with two
autonomous hydrophones AUSOMS-mini
(Aqua Sound Inc.) with 44 kHz sampling
rate (Figure 1). A hydrophone was attached
near the beach (hydrophone A) and
the other was in the center of the semi-
captive (hydrophone B) (Figure 2). The
distance between the hydrophones was
approximately of 50 m. The recordings were
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made from 09:30am until 4:00pm, during
13 days. For the analysis we selected the
recordings made by each hydrophone 30
minutes before the morning interaction
event (11:00-11:30) and 30 minutes after
(12:00-12:30). The acoustic signals were
selected from the visual and aural inspection
of spectrograms generated by Raven 1.5
software (Beta Copyright Version 2002-
2013 Cornell Lab of Ornithology using Fast
Fourier Transformation (FFT) 522 points,
50% overlap and Hann window) (Figure 3).

Until the present date 8 recording hours
from 4 days of collect data were analyzed.
These recordings were divided into: 4
hours before the interaction events and
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4 hours after the event. A total of 1,911
acoustic signals were recorded. Of these,
585 and 1326 signals were found before and
after the interaction events, respectively.
Of 1911 signals, 1036 were whistles, 671
clicks, 142 mixed sounds (clicks followed
of burst-pulse sound) and 62 burst-pulse
signals. Regardless of the context, the
whistles were the most frequent signs,
followed by echolocation clicks. More
sound emissions were recorded by the
hydrophone A (984) than hydrophone B
(927) (Table 1), indicating that animals
was using areas within semi-captive
nearest to the beach. In the two detectors
(hydrophone A and B) the amount of
emitted signals was higher after interaction
events (Figure 4) for all sound types. This
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result suggest that interaction events can
trigger a state of agitation in the animals
and consequently, they tend to increase the
rate of the emission of acoustic signals. It is
also possible that the occurrence of social
interaction between individuals increased
after these events.

Further study is needed to confirm that
increase of signal emission is actually higher
caused by the interaction events. The
additional acoustic analysis of recordings
made in the afternoon is essential. It is also
important to verify the daily pattern of
acoustic activity, that is, if there is variation
on the sound emission rates between the
morning and afternoon periods.
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