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Integrating systematic and citizen science surveys for monitoring and management of near-threatened
Indo-Pacific bottlenose dolphins in the Swan Canning Riverpark, Western Australia.
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Dolphin Watch plays a key role in the community education and awareness
of Perth’s estuary health and any potential threats to dolphin conservation.
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	The study aimed to evaluate the specific areas and times that dolphins
were sighted by both Dolphin Watch participants and scientific vessel
surveys.
	Combining citizen science with scientific expertise, the study provides 10
years of invaluable, long-term data that can be used to evaluate dolphin
sighting patterns and inform how human behaviour can reduce pressure
on seasonal dolphin hotspots.
	
Dolphin Watch observations found dolphins are regularly using areas from
the Fremantle Inner Harbour to the Canning River, with sightings noted as
far upstream as Guildford. Most commonly, dolphins are occupying Shelley
Water, Matilda Bay and Freshwater Bay regions.
	Scientific vessel surveys identified specific locations within these regions
where there were relatively high numbers of groups sightings, including
the Fremantle bridges, the Narrows Bridge, the entrance of Canning River
and yacht clubs.

 Indo-Pacific bottlenose dolphins are listed as
near threatened by the International Union for
Conservation of Nature (IUCN).
Figure 1. Swan Canning Riverpark, Western Australia, and Dolphin Watch monitoring zones.

	The results demonstrate the power of combining citizen science
with scientific vessel-based surveys, as it provides a more complete
representation of dolphin ecology in the Swan Canning Riverpark.

The spatial extent of the two survey platforms differed, with Dolphin Watch surveys having a
greater spatial extent than Scientific vessel surveys. Dolphin Watch surveys were completed in
all 31 predefined monitoring zones in the Swan Canning Riverpark, which extended from the
opening of the Swan River at the Fremantle Inner Harbour, upriver through the Canning River
up to Kent Street Weir and up the Swan River as far as Guildford (Figure 2).

	Based on the results, the study recommends the management and
conservation activity in the seasonal hotspots is adjusted to protect the
dolphins during key periods. These actions include boat speed limits, Reel
it in fishing line bins, beach clean-up and educational campaigns.
Around 20 dolphins make up the community of
year-round residents of the Swan Canning Riverpark. Located within
Western Australia’s capital city of Perth, the Riverpark is a highly
urbanised environment with ongoing and changing pressures that place
the dolphin community at high vulnerability to human impacts.

Scientific vessel surveys crossed 12 of the lower and mid-reaches of the estuary Dolphin Watch
zones, with occasional or partial surveys conducted in an additional four zones that extended to
the lower reaches of the Swan and Canning rivers (Figure 2).

More generally, we recommend that a
framework for integrating citizen science
and traditional scientific surveys include:
T he implementation of both survey
modes at the beginning of a program
for validation of citizen science surveys
and identification of limitations and
complementarity, and
Where a citizen science program cannot
provide a full representation of the
attributes of a system being studied,
but improves on what is achievable
otherwise, that the two survey modes
be undertaken in tandem to address
management needs.

Figure 2. Spatial extent and resolution of Dolphin Watch and Scientific vessel survey total effort over period
between 2011 and 2020 in the Swan Canning Riverpark, Western Australia.
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Table 2. Temporal extent and resolution of Dolphin Watch and Scientific vessel surveys over the decadal
(2011-2020) dataset in the Swan Canning Riverpark, Western Australia.
Effort

Dolphin Watch

Scientific Surveys

Total Days Surveyed

3,130

178

Percent of Days Surveyed

99%

6%

Total Number of Surveys

28,528

175

Total Hours

19,730.2

469.2

Mean Survey Duration (min-max)

59.4 min (1 sec-14.4 hrs)

2.7 hrs (1.3 hrs – 5.7 hrs)

Mean Survey Hours per Week

54.0 min

N/A

Combining Dolphin Watch and Scientific vessel Surveys data
By combining Dolphin Watch and Scientific vessel survey data, the extent and resolution of information can be improved (see Figure 4).

Figure 4. The spatial extent and resolution of the combined Dolphin Watch and Scientific vessel survey effort over the period
between 2011 and 2020 in the Swan Canning Riverpark, Western Australia.

From the higher resolution map of dolphin groups sightings adjusted for effort, the highest number per unit effort were located near the
Fremantle train and traffic bridges, on the west and east sides of the Narrows Bridge, near the Royal Freshwater Bay Yacht Club and various
locations in Freshwater Bay, and at various locations within the Canning River (Figure 3).

Figure 3. Dolphin Watch dolphin group sightings (left) and Scientific vessel survey dolphin group sightings (right)
adjusted for effort over the period between 2011 and 2020 in the Swan Canning Riverpark, Western Australia.
In general, there appeared to be a shift in distribution in the Canning River, Swan
River, and lower and middle reaches of the estuary – from further upriver in autumn
and winter months to further downriver in spring and summer months (Figure 5). In
regions of the Swan Canning Riverpark where there were sufficient surveys conducted
to confidently infer over years, spatial and seasonal patterns appeared relatively stable
over the years. The resulting model indicated greater relative sightings upriver around
Perth Water and the upper Canning River in the summer, downriver of the estuary
(within the Inner Harbour) and in the Canning River between early autumn and earlymid winter, upriver around Matilda Bay and Narrows Bridge in winter, and towards
Freshwater Bay in early autumn.

For more information contact
The River Guardians Dolphin Watch Team
Phone: 9278 0932
Web: riverguardians.com/projects/dolphin-watch
Email: community@dbca.wa.gov.au
Facebook: @RiverGuardians1
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Figure 5. Conceptual model sketch of seasonal shifts in ‘hotspots’ of
dolphin groups sighted in the Swan Canning Riverpark. Note: not to scale
and locations of ‘hotspots’ are conceptual relative locations and not based
on measured distances upriver.

