Can diel rhythms of harbour porpoise click recordings
reveal information on foraging behaviour and prey choice?
Miriam J. Brandt, Verena Schäfer, Ansgar Diederichs, Georg Nehls
e-mail: m.brandt@bioconsult-sh.de

INTRODUCTION: One of the main determinants of daily activity rhythms and small scale habitat choise of any living organism next to avoidance
of predation risk is the need to acquire food. Availability of food and the efficiency with which it can be acquired may vary during the course of a
day and lead to distinct activity patterns in the forager. Here we study the daily activity rhythms of harbour porpoise (Phocoena phocoena)
detections and what factors influence these. We try to relate the patterns found to the activity patterns of prey within the same region to see if
these are related.
METHODS: We analysed porpoise detection data from 12 acoustic monitoring positions
(using C-PODs) deployed north of Borkum (German North Sea) between Jan and Dec 2012
and 27 positions deployed within the Fehmarnbelt (German/Danish Baltic Sea) between Jan
2009 and Dec 2010 (Fig.1). Hourly detection rates were analysed regarding the effects of
time of day, month and water depth. We then calculated the percentage of detections that
occurred during the dark phase relative to the whole day and how this differed with regards
to month and water depth. Effects were tested for significance using GLM analyses.
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Fig.1: Location of the two study areas North of Borkum in the North Sea
(yellow) and Fehmarnbelt in the Baltic Sea (red).
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Fig.2: Daily rhythm of porpoise detection (Detection Positive Hours) in Jan, Feb
and Aug north of Borkum in the German Bight (North Sea)
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Fig.3: Daily rhythm of porpoise detection (Detection Positive Hours) in
Jan and Aug at different water depths in the Fehmarnbelt (Baltic Sea)
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RESULTS: Diel patterns of harbour porpoise detections reveal significant
seasonal differences in both study areas (North and Baltic Sea).
Porpoise detections north of Borkum (North Sea) were higher during daytime in
summer. In winter, night time detections prevailed with the exception of
January when daytime detections diminated (Fig.2, Fig.4).
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Fig.3: % porpoise detections during the dark phase at the different months in the German Bight
north of Borkum (North Sea) and in the Fehmarnbelt (Baltic Sea) at different water depths <20
m (green) and >20 m (blue).

Similarly, there were seasonal differences in porpoise detections in the Fehmarn
Belt (Baltic Sea), but these differed depending on water depth. At water depth
of less than 20 m detections peaked during the night in winter but during the
day in summer. In deeper waters nighttime detections dominated throughout
the year but this was still more pronounced in winter (Fig. 3-4).

DISCUSSION: We assume that daily cycles in porpoise click recordings indicate either changes in feeding activity (more echolocation when
foraging) and/or changes in small-scale habitat use of porpoises at different times of the day.
We suggest that night time activity during winter recorded in both study areas reflect hunting of pelagic fish species like cod and herring, which
may be easier to catch at night due to less effective flight responses. Furthermore, herring follows vertical movements of benthic organisms at
night, and being in the upper water layers may also make them easier for porpoises to catch.
Shifts to daytime activity in the North Sea during summer coincides with the activity of sandeels in the North Sea, which are mainly active during
the day, but hibernate buried in the sediment during winter, except for a short spawning period of lesser sandeel in Jan (when porpoise
recordings also switched to more daytime activity).
Seasonal changes of daily rhythms in porpoise recordings in the Baltic Sea correspond to seasonal shifts in porpoise diet from mainly cod and
herring (which may be easier to catch at night) in winter to a greater proportion of gobies in summer (which show various activity rhythms). This
shift may only be visible in shallow waters because this is where ground dwelling gobies may be easier to catch and catching success of gobies
may be greater during the day.

Conclusions: These results show that diel rhythms of porpoise click recordings are likely to reflect
differences in prey choice and hunting behaviour and that these patterns should be considered
when detection rates are used as proxies for absolute density of animals in a given area.
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