Figure 12: A member of the deployment team uses a GPS to attain coordinates of the location of

a songmeter.
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Bioacoustic Analysis:
We conducted analysis using the R Package “Bioacoustics”. For each songmeter, we uploaded
WAV files of fifteen-minute increments to R and analyzed through the “Bioacoustics” package.
The standard settings of this package are designed to analyze bat sounds and were therefore
modified to apply to analysis of bird vocalizations. The High-Pass filter was converted from
16000 Hz to 1000 Hz. Time resolution was changed from the default setting of
0.1milliseconds/pixel to 2ms/px for bird calls. The start amplitude threshold for audio event
extraction was changed from 40dB to 20dB, and the end amplitude threshold was modified from
20dB to 30dB. The SNR threshold was placed at 8dB and the angle threshold at 125°.

For each WAV file, ocean background noise was extracted and a spectrogram of the
remaining sounds was created. This spectrogram was then compared to a sample spectrogram of

the vocalizations of S. wumizusume (Figure 13).
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Figure 13: Sonogram of a Japanese Murrelet vocalization. Recorded by Hideo, U. (1996).
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Results
There were substantial limitations to the scope of analysis conducted within the time limit of the
study period. During the time allotted to the study it was difficult to learn how to use the
Bioacoustics package in order to successfully manipulate the WAYV file data into a readable
sonogram. The most pressing issue was the inability to filter out loud, low-frequency background
noise —composed mostly of ocean and wind sounds. Consequently, the program was unable to
register the softer, higher-frequency sounds of bird calls on the files. Manual playback of a
selection of files from each songmeter confirmed the presence of bird calls, but these calls cannot
be definitively identified as the calls of Japanese murrelets.

A series of sonograms created from a selection of 15-second intervals from songmeter 2
shows the presence of constant, low-frequency noise, which is in this case the ocean (Figure 13).
However, manual listening to the selected intervals also confirms high-frequency bird calls
during these intervals. The fact that the program is unable to pick up these calls indicates that the
settings are not correct for this type of analysis. It is therefore necessary to continue adjusting the
settings so that more relevant sonograms will be produced. When the correct settings are
configured, it will be possible to systematically review the files and effectively scan for the

presence of Japanese Murrelet calls.
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Figure 14: Sonogram from sound recordings of songmeter 2 in 15-second intervals. The y-axis
indicates the frequency of the sound. Since all sound frequency is low and concentrated, it is
likely that no bird sounds were picked up by the program despite the fact that manual listening
confirms bird calls during the during these time intervals.
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Discussion

Preliminary efforts have not yielded any definitive results regarding the presence of S.
wumizusume in the Kaminoseki region of Japan. However, the dearth of results is due to a lack
of experience with bioacoustic analysis methods that may be rectified upon further research and
time spent adjusting the system with which we analyze the raw data. There is no conclusive
evidence that suggests that Japanese murrelets are not present in the region; it is therefore
recommended to continue analyzing the dataset until more conclusive results are found.

The difficulty experienced in analyzing the dataset speaks to the complexity of
bioacoustic analysis. While the results of this study are inconclusive, there are several takeaways
associated with the use of bioacoustic methods that may inform further undertakings in this field.
Firstly, the songmeters were effective in recording sound. However, the noise of the wind and
ocean are so loud in many of the files that it is extremely difficult to filter out these frequencies
in a way that isolates bird calls. It may benefit future songmeter studies to research ways to
minimize the uptake of background noise by automated recording units. Secondly, the amount of
data acquired from the songmeters was very large. The duration of this study was about one
month for most of the songmeters and over two months for songmeter 6. This resulted in a very
high volume of data and a laborious analysis process. The large amount of data and the time-
consuming nature of analysis indicates that automated recording units may be a more efficient
method over a short temporal scale (Brandes 2012).

Because the murrelet colony in Kaminoseki is imminently threated by the construction of
a nuclear power plant, it is necessary to continue working with this data set to work toward the
goal of elucidating the presence of Japanese Murrelets in this region. These birds have a highly

restricted geographic range; they live and breed in only about 25 colonies in Japan (Piatt et al.
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1993). If even one colony is compromised, the global population of Japanese murrelets will
plummet significantly. The evidence that murrelets rest in Kaminoseki during their molting
season further enhances the significance of this area to the Japanese murrelet as a species. In
order to confirm that murrelets use Kaminoseki as a place of rest during molting season, it would
be beneficial to run the songmeters during autumn, which is when they are known to molt.
Additionally, since Kaminoseki is labeled as a possible breeding site for murrelets, it would be
helpful to repeat the study during breeding season (Carter ef al. 2002). The results of these
studies will clarify whether or not murrelets are indeed present year-round.

The construction of a power plant in Tanoura Bay has disastrous implications for the
ecology of the region (Ankei & Fukada 2003). The population of Japanese Murrelets who live in
this region are at particular risk, since both their nesting sites and the abundance fish and krill
they rely on for sustenance will be deleteriously impacted by the construction of the plant (Ankei
& Fukada 2003). Therefore, the survival of this colony is contingent upon the cessation of
construction of the power plant. In order to protect this population, it is essential to prove their
presence in the region. In this preliminary bioacoustic analysis of songmeters placed around
Tanoura Bay, we have not achieved any conclusive results. However, this ambiguity can be
rectified by further analysis of biacoustic methods. The dataset will continue to be studied until
we are able to definitively assess the presence or absence of the Japanese Murrelet in the

Kaminoseki region.
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