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2?::;;5;1'::“ Coral Reef Soundscapes off Sesoko @
’ Island, Okinawa, Japan

Followers

0

This dataset is an archive of audio data of shallow-water and upper-mesophotic
coral reefs off Sesoko Island, Okinawa, Japan. Python codes to visualize the

audio data were also provided in a notebook based on Google Colab.

Project Recording Locations

Three long-term recording sites were established since May 2017. Site A

(N26.635° E127.865° ) is located on the southeast coast of Sesoko Island and in
front of the Sesoko Station of the University of the Ryukyus. The water depth is
1.5 m. Site B (N26.665° E127.869° ) is located at the bottom of a reef slope on

the north of Sesoko Island and the west of Toguchi Port. The water depth is 20

Ocean BiDdiVEI‘Sit}' Site C (N26.670° E127.866° ) is | d Iy fl | h h of
Listening Project m. Site C (N26. i ) is located on a nearly flat plateau to the north o

Project Website The Sesoko Island and the west of Toguchi Port. The water depth is 40 m.

ocean is full of sounds Acoustic Recorders

that are generated AUSOMS-mini stereo recorders (AquaSound, Kobe, Japan) were used to collect

from geophysical underwater sounds. From May 2017 to July 2018, six AUSOMS-mini recorders

events, marine were used: 14-0106, 14-0107, 15-0106, 15-0107, 15-0109, 15-0110.

animals, and human
Configuration of Audio Recording
activities. By using a

hydrophone (a (1) Duty Cycle: continuous. (2) Sampling Rate: 44.1kHz. (3) Channels: 2. (4) File

microphone for Format: MP3 (128 kbps). (5) Audio Gain: High. (6) High Pass Filter: Off.

underwater... read Field Deployment

more
At each recording site, one AUSOMS-mini stereo recorder was fixed to a cement 14
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Deployment and recovery of recorders were conducted by divers.
Data Processing

Audio recordings generated by AUSOMS-mini recorders were saved in MP3
format. Each MP3 is about 8-hour long and do not have a time stamp on the file
name. To facilitate data management, we segmented the 8-hour long MP3 into

WAV files of 5-min duration.

We used the LTSA_gui to generate long-term spectrograms (LTS) and save the

LTS in mat files. Each mat file contains median-based LTS and mean-based LTS.

Median-based LTS was obtained by measuring median power spectral densities
within each 5-min segment. Mean-based LTS was obtained by measuring mean

power spectral densities within each 5-min segment.
Associated Publication

Tzu-Hao Lin, Tomonari Akamatsu, Frederic Sinniger, Saki Harii (2020) Exploring

coral reef biodiversity via underwater soundscapes. Biological Conservation,

253: 108901.
Data and Resources

Audio data r* Explore

A link to a shared Drive folder of underwater recordings (WAV) and long-term...

 ore 3 .

= Long-term spectrogram of Site A ~ Explore
A mat file contains the median- and mean-based long-term spectrograms.

 ora 3 .

— Long-term spectrogram of Site B ~ Explore
A mat file contains the median- and mean-based long-term spectrograms.

Long-term spectrogram of Site C ~ Explore

A mat file contains the median- and mean-based long-term spectrograms.
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The information on this
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Exploring coral reef biodiversity via underwater soundscapes
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1. Introduction

ABSTRACT

Information on biodiversity iz essential to evaluate the ecological status of coral reefs. Sounds produced by reef-
associated organisms have been used as a biodiversity indicator. However, the interference from abiotic sounds
and the lack of a comprehensive audio library have impeded effective evaluation. This study investigated the
application of underwater soundscapes as a remote-sensing method to detect biological and anthropogenic ac-
tivities. Using techniques including the visualization of ) Jurati Jings, source sep and ¢chs-
tering, mund&capm were separated into sounds of anthropogenic and biological sources. Our results revealed the

by of biological ds among coral reefs off Sesoko [dand, Okinawa, Japan. Biological sounds were much
MOre Promi; in shall ter reefs than in ,.,..r -mesophotic lﬁe& but their spectral features and compo-
sitions differed. The shall reefs were d d by ds of crustaceans and low-freq

transient fish calls, whereas the upper-mesophotic reefs were characterized by a diverse array of fish chomsﬁ
and transient sounds. We also discovered that shipping noise heavily interfered with the soundscapes from the
upper-mesophotic reefs and represented an invisible threat 1o life in the low-light habitat. The applied techniques
af soundscape information retrieval revealed the distinct ecological status of coral reefs and the behavior change
of sound-producing organisms in high temporal resolution. Implementation of soundscape monitoring can
generate ecological information on habitar quality, reef biodiversity, human activities, and their interactions.
Global collaboration on underwater soundscapes will establish a data-informed platform and help stakeholders
assess the resilience of coral reefs to envimnmental and anthropogenic stressors.

the conservation management of coral reefs,
Biodiversity monitoring in coral reefs remains challenging, partially

Marine ecosystems provide irreplaceable services and currently face
significant pressures due to climate change, human disturbance, and
excessive use of marine resources. The United Nations has recognized
these threats and placed the conservation of marine ecosystems asone of
its sustainable development goals (LN ¢ A Assembl 5). Coral
reefs support various social and economic activities, such as fisheries,
coastal protection, and tourism, of rnauy maritime |.rupuca! and sub-
lmpn:alnallcms( bier tal.,
). T]\m_-se benefits rel",I on l]u: abundant
I:mdm_rslry in coral reefs. However, coral reefs have undergone recur-
rent high-frequency bleaching episodes over the past 20 years due to
increased sea sur!'acc temperatures (Hughes et al,, 18). There-
fore, detailed ion on the spati of

marine biodiversity and interactions with human activities is crucial for

* G e to: T.-H. Lin, Biodi

** Correspondence toc T, .'\knmulxu The Ocean Policy Research Institute, The

E-mail addresses

(T.-H. Lin), aka
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due to the distinct mef environments and their unique fish assemblages
(Pearman et al., LA camprehmslvc and
long-term L of reef | Ly, i | characteris-
tics, and human activities may not be feasible because of limited re-
sources for observation and survey opportunities, especially for
developing regions or remote reefs, An underwater sensing system
capable of monitoring the changing patterns of marine biodiversity,
with the ability to diagnose potential risks due w environmental and
anthropogenic stressors, is required for blishi stra-
tegiesof coral reefs and for providing alerts to the early-warning signs of
ecosystem changes (Schmeller et al,, 7; Obura et al., ).

A potential solution for such an underwater sensing platform is
through monitoring ocean sounds. One autonomous recorder can store
long-duration audio recor with improved time resolution of

ity Research Center, Academia Sinica, 128 Academia Road, Sec. 2, Nankang, Taipei 11529, Taiwan.

Peace Foundation, 1-15-16 T Minato, Tokyo 105-8524, Japan.

mail.com (T. Akamatsu).
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With the recent development of underwater technology and audio in-
formation retrieval techniques, a soundscape monitoring network can
generate numerous acoustic data that contain ecological information in
multiple dimensions, including the quality of the acoustic habitat,
[ ity of sound-producing i and potential effects due o
human activities. The generated information will allow managers and
sl'l eluolcbcrs to conduct a more hensive of ecosystem

Data availability

The audio dataset used in
preparing this paper are
available from the
corresponding authors on
reasonable request. A
dataset of the LTS is
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https //data.depositar.io/en/
dataset/coral-reef-sesoko
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This dataset is an archive of audio data of shallow-water and upper-mesophotic coral reefs off Sesoko Island, Okinawa, Japan. Python codes to

visualize the audio data were also provided in a notebook based on Google Colab.

Recording Locations

Three long-term recording sites were established since May 2017. Site A (N26.635° E127.865° ) is located on the southeast coast of Sesoko Island
and in front of the Sesoko Station of the University of the Ryukyus. The water depth is 1.5 m. Site B (N26.665° E127.869° ) is located at the bottom of
a reef slope on the north of Sesoko Island and the west of Toguchi Port. The water depth is 20 m. Site C (N26.670° E127.866° ) is located on a nearly

flat plateau to the north of Sesoko Island and the west of Toguchi Port. The water depth is 40 m.
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https://data.depositar.io/

data.contact@depositar.io

The depositar is a collaboration at the Institute of Information Science, the Research Center for
Information Technology Innovation, and the Research Center for Humanities and Social
Sciences (GIS Center) in Academia Sinica, Taiwan. The project has been supported, in part, by
grants from Taiwan’s National Science and Technology Council.

The depositar project team: T-R Chuang, M-S Ho, C-] Lee & Ally C-H Wang.
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