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Background
Recent decline in conservation status and population numbers of Indian Ocean humpback
dolphin  (Sousa  plumbea) and the  Indo-Pacific  bottlenose  dolphin (Tursiops  aduncus)  in
South Africa has risen concerns. Continued research has  been highlighted  as  essential  in
order  to  re-evaluate  the  existing  conservation  management  measures  to  reduce  the
consequences of disturbance and population vulnerability. This study investigated temporal
occurrence patterns and activities of  S. plumbea and T. aduncus in Plettenberg Bay using
autonomous acoustic recorders and automatic detectors.

Study objective
To determine diel patterns and activities of coastal dolphins (S. plumbea and  T. aduncus)
using acoustic detections.

Hypothesis
In Plettenberg Bay, Saayman et al. (1973) reported that bottlenose dolphins were in active in
the  early  hours  of  the  morning,  less  active  during  the  day  and  active  again  in  the  late
afternoon  with  a  peak at  17h00.  In Algoa Bay,  Karczmarski  et  al (2000b)  reported  that
humpback dolphins were seen mostly in the morning and less in the evenings. Elsewhere, diel
occurrence  (with  high  nighttime  occurrence)  of  dolphins  have  been  reported  (Lin  et  al.
2013a). It is hypothesized that the coastal dolphins are more active in nighttime. Saayman et
al. (1973) and Saayman & Tayler (1973) reported that coastal dolphins were predominantly
engaged in feeding activities when encountered in Plettenberg Bay. It is hypothesized that in
Plettenberg Bay the coastal dolphins produce more echolocation clicks than whistles.

Methods
This  study used Passive  Acoustic  Monitoring  (PAM) to  investigate  the  diel  patterns  and
activities of  S. plumbea and T. aduncus.  Continuous acoustic recordings of the two coastal
dolphins were collected in Plettenberg Bay, South Africa using DSG acoustic datalogger and
the MicroMARS passive acoustic recorder. The hydrophones were deployed on a sea-floor
mooring at 20 m approximately 1 km offshore of the Robberg 5 Beach at 20 m of ocean
depth,  in  close  proximity  to  the  Robberg  Marine  Protected  Area.  The  DSG  acoustic
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datalogger sampled at 20 kHz while the MicroMARS passive acoustic recorder sampled at 50
– 100 kHz. 

Land-based visual observations of coastal dolphins were conducted concurrently with some
of the acoustic recordings. Observations were conducted from an appropriate vantage point in
Robberg 5 overlooking the area where the acoustic recorders were deployed between 2015
and 2017. They were conducted from sunrise to sunset (07:00 to 18:00) by either one or two
observers. 

Automatic detector algorithms for echolocation clicks and whistles were used to analyse the
acoustic  recordings  and  an  automatic  detection  protocol  was  developed  based  on  the
performance  of  the  algorithms.  The  occurrence  patterns  of  the  coastal  dolphins  were
investigated  based on the  variation  in  detection  rates  of  echolocation  clicks  and whistles
between different periods of the day. The visual observations that were conducted concurrent
with the acoustic recordings were not sufficient to conclusively discriminate the two species.
Therefore the two dolphin species were lump together as “coastal dolphins”.

Results
The detectors that were employed in this study achieved greater than 80% true detection rates
and less than 5% false alarm rates, at least for one of the two types of autonomous recorders
that  were deployed (the MicroMARS).Detection rates of echolocation clicks and whistles
showed a diel pattern with higher night-time than day-time occurrence and a peak in activity
at dusk. During daylight hours, detection rates were higher in the afternoon to dusk than
during the morning; this was consistent with the findings of visual observations that were
conducted from land concurrently with the acoustic recordings during a subset of recoding
days. However, low detection rates in the morning both from visual observations and acoustic
recordings suggest that there has been a change in daily occurrence patterns compared with
50 years ago, when visual observations indicated a peak in occurrence during morning hours.
Such a change may be influenced by changes in prey behaviour or distribution,  or other
factors. The significantly higher detection rates of echolocation clicks (than whistles) and the
high frequency of short mean inter-click intervals (15 to 20 ms), suggest that the groups of
coastal dolphins frequenting the study area are mainly feeding groups. This was supported
once  again  by  visual  observations  which  showed  a  predominance  of  behaviour  that  was
classified either as foraging or as travelling with foraging.

Conclusion
Automatic detectors are effective in detecting whistles and echolocation clicks produced by
delphinids, and they are able to detect vocalizations even in noisy environments. Results from
PAM showed diel patterns of occurrence of the coastal dolphins in the bay which could have
not  been  achieved  from  visual  monitoring,  in  particular  the  high  night-time  occurrence
patterns.  The higher  night-time  activity  may be related  to  the  crepuscular  behaviour  and
distribution of their prey. However, other factors may play a role. For example, Plettenberg
Bay is subject to an increasingly high number of boat based activities  by day, especially
related to tourist activities such as marine wildlife viewing or sport fishing. Such activities
are potentially a source of disturbance for the dolphins, which could influence their daytime
occurrence patterns in the bay. Further research and monitoring using PAM could potentially
assist to better understand the drivers of the dolphin occurrence and activity patterns in the
bay. The bay appears to be an important feeding ground for the two coastal dolphin species.


