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I Introduction

Finless porpoises (Neophocaena phocaenoides) are small whales ranging nearshore
waters from Sendai Bay to western Kyushu (Shirakihara et al. 1992) ,and they are
exposed to a wide variety of human activities.

There are several studies on their distribution, abundance and life history
(Shirakihara et al. 1992, Amano et al. 2003, Shirakihara et al. 1993), but little is
known on their activities (for example resting, playing, feeding or traveling). Because
marine mammals live under water, we can observe the behavior by eye only when
surfacing. Finless porpoises have no dorsal fin as a mark of detecting them, and
commonly make a small school consisting of 1-3 individuals. Thus, from moving vessels
or aircrafts, it is difficult to track them and observe their surfacing behavior.
Land-based observation at stationary points is suitable for such surveys.

Whales and dolphins produce whistles or clicks, but finless porpoises produce clicks
(pulse trains) only (Akamatsu 1996). Many studies about vocalization characteristics
of finless porpoises’ pulse trains have been carried out (e.g. Li et al. 2005, Li et al. 2007).
Studies using passive acoustic monitoring and visual observation were carried out
(Kimura et al. 2009, Kimura et al. 2010), but these studies focuses on finless porpoises’
detection probability and abundance estimation not their activities.

The objective of this study is to investigate presence or absence of diurnal changes in
activities through examining vocalization characteristics and surfacing behavior of
free-ranging finless porpoises by passive acoustic monitoring together with visual

observation.

Il Materials and Methods

Our study sites were a coast (33° 01" 56.0” N, 129° 44’ 40.2” E) in the northwest
part of Omura Bay, Nagasaki Prefecture and breakwaters (35° 42" 18.1” N, 140°
50" 11.5” E) around Choshi marina, Chiba Prefecture. We displayed A-tags (acoustic

data loggers; to record finless porpoises’ pulse trains) at our study sites under the sea

principally all day during our surveys.
An A-tag records the following information on a pulse: received sound pressure level,
receiving time and its difference (td) between the main hydrophone and a sub

hydrophone. Detection distance of an A-tag was within 150m from its location. Using a



temporal change in td, we estimated a moving direction of a finless porpoise such as
from the main hydrophone to the sub. The distance for a finless porpoise to search a
target (finless porpoise's searching distance) was estimated from an interpulse interval,
sound velocity (1.5m/ms) and the lag time that porpoises make out the pulse (5 ms,
Akamatsu et al. 2008).

We made sighting surveys the acoustically detectable area as well as a wider area
during daytime. Whenever we observed some behavior, for example, chasing fish, we
recorded its time and behavior type. In Omura Bay, we made sighting surveys on
2009/7/31-8/3, 12/25-12/29 and 2010/1/21-1/27 (passive acoustic monitoring:312h,
visual observation: 111h). In Choshi, we made sighting survey 2010/5/12-5/13, 7/2-7/4,
8/6-8/12 and 9/21-9/23 (passive acoustic monitoring:212h, visual observation: 66h).

I Results

In Omura bay, we sighted a total of 16 schools (35 individuals), but most schools
traveled alongshore and far from the acoustically detectable area, resulting in
sightings of only 1 school in the area. In Choshi, the schools didn’t stay near the place
where A-tags were set. We could not compare acoustic detection and visual detection.

In Omura Bay, finless porpoises often searched short distances = 10m from sunrise
to noon (50% of all searching distances). From noon to sunset, they search 30-50m
mainly. In the night, they searched distances of 0 - 70 m. In Choshi, distances = 10 m
were not observed.

A change in moving direction was observed from sunrise to noon, and they didn’t
change moving direction at night frequently in Omura Bay.

Surfacing duration of finless porpoises was 0.6-1.3s, whereas when they chased fish
that was 1.1-1.3s.

IVDiscussions

Akamatsu et al. 2008 reports that searching distances = 10m relate with capturing
preys. Diurnal change in searching distances might reflect that in chasing fish. The
duration of surfacing will be used for estimating their activity because the duration of

surfacing differed between chasing fish and other behavior.



