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ABSTRACT

A newly retrievable sonobuoy system to record underwater whale sounds in the Antarctic was
successfully developed in the JARPA program. Recording of about 7 hours at 6 stations, about 10 hours at
6 stations and about 19 hours at 15 stations were carried out in 1997/98, 1998/99 and 1999/2000 JARPA
surveys, respectively. The spar-typed sonobuoy was employed in the 1998/99 JARPA to minimize low
frequency “mechanical self-noise” caused by up and down movement of the hydrophone with 10 m cable.
Preliminary data analysis shows that the system obtained clear sounds of blue (minimum total 150 calls),
fin (400 calls) and humpback (3 calls) whales within short total recording time without substantial
technical problems. A lightweight positioning system will be added to the system in the near future so
that accurate position can be recorded. These acoustic data will contribute to the whale sound studies in
the Southern Ocean such as the IWC/SOWER blue whale research program.

INTRODUCTION

Acoustic experiments to record whale sounds using a retrievable sonobuoy system were conducted in the
Japanese Whale Research Program under Special Permit in the Antarctic (JARPA) from the 1997/98 to
1999/2000 seasons (Ishikawa et al., 1998, 2000, Nishiwaki et al., 1999). The Institute of Cetacean
Research (ICR) developed a specifically designed system to record whale sounds in the Antarctic in
cooperation with the System Giken Company Ltd., Kanagawa, Japan. Considering field handing,
environmental issues and budgetary constraints, a retrievable sonobouy system was selected. This paper
describes the newly developed “ICR sonobuoy system” and presents the results of experiments in JARPA
surveys.

DEVELOPMENT OF SONOBUOY SYSTEM

A summary of the ICR sonobuoy system specifications during each cruise is shown in Table 1. Fig. 1
shows the shape of the system used in each cruise. Details of the development of the system are
summarized below.

The float type system with GPS used in the 1997/98 cruise

The float type system (sonobuoy length was 700mm, diameter was 140mm) was used in this season. The
system consisted of a DAT recorder (SONY-TCD-D100), an alkali battery, a hydrophone (5Hz to 25kHz,
£3db) with cable (10m) and a GPS transmitter to detect position of sonobouy. Consumption of alkali
battery power was unexpectedly high due to low water temperature. Recording conditions were inferior
especially for low frequencies because of low frequency “mechanical self-noise” that occurred when a
hydrophone with a 10m cable that was suspended from the sonobuoy was moved up and down by the
waves.

Application of the spar type system used in the 1998/99 cruise

The spar buoy type system (length was 4,500mm, diameter was 140mm) was adapted to minimize low
frequency “mechanical self-noise”. The system consisted of a DAT recorder, a lithium battery, a
hydrophone (5SHz to 25kHz, £3db) with cable (10m) and a GPS buoy. The lithium battery was used



because it had a longer life than the alkali battery in the low water temperature environment. Preliminary
analyses of 1998/99 data showed that the “mechanical self-noise” was much reduced compared to the
1997/98 data. Noise reduction was considered as adoption of the spar buoy.

Lightweight modifications in the 1999/2000 cruise

The spar buoy type system (length was 3,000mm, diameter was 140mm) was used as in the 1998/1999
season but the length was 1500mm shorter than that in 1998/1999 for easier handling in the field. The
system consisted of a DAT recorder, a lithium battery, a low frequency hydrophone with a cable (10m)
and a radar reflector. The radar reflector was used instead of the GPS transmitter because GPS transmitter
was relatively heavy (Fig. 3). Field handling efficiency of the sonobuoy system was significantly
enhanced (Fig. 4). Although deployment and recovering operations were improved by these modifications,
movement range of the research vessel was reduced (maximum 6 miles that was equivalent to radar
range). Since an accurate position of the sonobuoy system during recording is desired, a lightweight
positioning system will be added to the system in the near future.

RESULTS OF WHALE SOUNDS RECORDING

The sonobuoy experiments were mainly conducted during blue whale experiments of photo ID and biopsy,
when blue whales were sighted. Table 2 shows the summary of the ICR sonobuoy experiments in JARPA
from the 1997/98 to the 1999/2000 cruises. Recording of about 7 hours at 6 stations, about 10 hours at 6
stations and about 19 hours at 15 stations were carried out in 1997/98, 1998/99 and 1999/2000 JARPA
surveys, respectively.

Clear calls were recorded 150 times for blue, 400 times for fin and 3 times for humpback whales
within about 10 hours recording in the 1998/99 cruise. The spectrograms of blue and fin whales are
shown in Fig. 5. Further analyses of 1998/99 data and preliminary analyses in 1999/2000 data are planned
in the near future. These acoustic data in the Antarctic will contribute to studies on geographical
variations of whale sounds such as those being conducted as part of the IWC/SOWER blue whale
research program. Our blue whales vocalization data will be useful to separate true blue whales from
pygmy blue whales
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Table. 1. Developments of the ICR sonobuoy system.

Item 1997/98 1998/99 1999/2000
Sonobuoy type Float type Spar buoy type Spar buoy type
Sonobuoy length (mm) 700 4500 3000
Sonobuoy diameter (mm) 140 140 140
Recorder (SONY) DAT(TCD-D100) DAT(TCD-D100) DAT(TCD-D100)
Battery type Alkali Lithium Lithium
Hydrophone 5Hz - 25kHz SHz - 25kHz 5Hz - 25kHz
Hydrophone gauge (mm) 500%500%600 500%500%600 300%300%400
Positioning system GPS GPS Rader reflector
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Fig. 1. Outline of the newly developed ICR sonobuoy system from 1997/98 to 1999/2000.
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Fig.3. Photograph of deployment the ICR sonobuoy system in 1999/2000 JARPA.
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Figure 5. Spectrogram examples of whale sounds recorded during JARPA 1998/99 cruise. Top panel
shows the spectrogram of a typical blue whale call as recorded in Area V on 21 January 1999 when blue
whales werc seen. Bottom panel shows the spectrogram of a typical fin whale call as recorded in Area V
on 21 January 1999.





