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Methods

Background

• Using
continuously
recording
cameras
and
photogammetric
techniques
(Hoekendijk
et
al.,
2015); the precise spatial position of
surfacing
harbour
porpoises
is
recorded (observed area; see map
left in orange triangle)

The combined method of passive acoustic and visual monitoring has
proven successful for studying elusive harbour porpoises (Phocoena
phocoena). However, to convert the recorded numbers of
echolocation clicks to densities, detectability estimates are needed.
So far, the estimated best detection distance is between 22-107m
(Tougaard et al., 2006; Koschinski et al., 2008; Kyhn et al., 2012)
with a maximum of 400m (Villadsgaard et al., 2007). This research
used a new method to match visual- to passive acoustic-detections
to estimate the acoustic detection probability in a high current
system, with intensive shipping activity.

• Simultaneously,
the
CPOD
is
deployed to acoustically detect a
porpoise

Objective
Estimating the probability of a CPOD detecting a porpoise when
there is visual detection, and how this acoustic detection
probability decays as a function of distance.
Visual detection only

Match

• Simultaneous
visualand acoustic- detections
are estimated (i.e. an
acoustic detection within
20 seconds before or
after a visual detection
= match)

Results

• Acoustic detections matched visual detections (green dots, map) up to 545m, which is substantially higher to the results

by e.g. Kyhn et al., 2012.
• There is no obvious decrease in probability of acoustic detection with an increasing distance ; detections do stop after
the 500-600m interval.
• 44% of the visual detections were not recorded; often the CPOD reached the maximum it can record per minute due to an excess of background
noise in this environment. This data was excluded from the results.

Visual detection vs .match
Discussion

Match
419-545m

The fact that the porpoise echolocation is detected at a further distance
than what is stated in literature raises the question: do porpoises
echolocate louder in a noisy environment? The porpoises observed at
larger distances (419-545) were considered to be foraging, which could
be another indication that they were echolocating louder. Indeed, Verfuß
et al., 2009 states that foraging porpoises show echolocation in different
amplitudes. Future studies could use more than one CPOD, comparing a
high human activity area (such as the Marsdiep) to a quiet area, to
determine if the distance that echolocation can be detected on a CPOD
indeed differs.
If the background noise or porpoise behaviour influences the acoustic
detection probability of harbour porpoises, then higher detections may
occur in areas disturbed by humans, despite potentially fewer porpoises
being present.

Probability of click detection with increasing distance
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