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Short Note

Remote Underwater Video Confirms the Presence of Dugongs
(Dugong dugon) at Ashmore Reef Australian Marine Park
in the Eastern Indian Ocean
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Dugongs (Dugong dugon; Miiller, 1776) are spe-
cialist seagrass feeders and are the only herbivo-
rous mammal confined to marine waters. They
have a widespread tropical Indian Ocean and
western Pacific Ocean distribution (Marsh et al.,
2002). Dugongs are subject to a wide range of
threats, such as habitat degradation and fishing-
related fatalities (Avila et al., 2018), and are listed
as “Vulnerable to Extinction” by the International
Union for Conservation of Nature (Marsh &
Sobtzick, 2019).

Dugongs occur along the Australian coastline
and adjacent islands from Shark Bay (ca. 27° S)
in the west to Moreton Bay (ca. 26° S) in the east
(Marsh et al., 2002). Ashmore Reef is part of the
Australian territorial seas and lies 350 km north-
east of the Australian mainland within the Ashmore
Reef Marine Park (Director of National Parks,
2018) and 150 km south of the Indonesian island
of Roti. Ashmore Reef is extensive, covering more
than 200 km? with extensive reef flat and lagoon
habitat. The dugongs at Ashmore Reef, therefore,
are more isolated from mainland Australia and are
probably the least known population of Australian
dugongs. The limited data available from Ashmore
Reef (two of just three dugongs sampled) suggest
dugongs there have a low level of connectivity
to the widespread and restricted lineages found
throughout the rest of Australia (Blair et al., 2014).
Dugongs also occur in Indonesian waters to the
north of Ashmore Reef and, while once common
there, are now regarded as rare (Marsh et al.,
2002). Dugongs are known to travel long distances
(Sheppard et al., 2006), with occasional reports
of dugongs from Cocos Keeling Islands, the most
recent sighting in 2005 (Hobbs et al., 2007).

The only survey of dugongs at Ashmore Reef
was in 1996 (Whiting, 1999; Whiting & Guinea,

2005a, 2005b). Whiting (1999) reported dugongs,
including calves, at Ashmore Reef, suggesting a
breeding population. Whiting’s 1996 survey was
facilitated by an opportunistic flight rather than an
exhaustive survey and estimated the population
at Ashmore Reef at over 100 individuals, which
was based on sighting only eight dugongs within
6% of the reef area. Between 1996 and 2005
(including the 1996 aerial survey), there were 25
dugong sightings for a total of 42 dugongs, with
seven as the largest group observed (see Figures 1
& 2 in Whiting & Guinea, 2005a). The dugongs
observed included a mother—calf pair; this sug-
gests that parturition (at least), if not breed-
ing, may occur on the reef (Whiting & Guinea,
2005a). There have been no subsequent records of
dugongs from Ashmore Reef by these research-
ers (Scott Whiting, pers comm., 24 October 2023;
Michael Guinea, pers comm., 24 October 2023)
and no other published records. The predominant
seagrass at Ashmore Reef is Thallasia hemprichii
(Westlake et al., 2022), and seagrass surveys in
1998 (Skewes et al., 1999) recorded 470 ha of
seagrass over a total area of 227 km? of reef sur-
veyed (240 sites—average cover 2.07%; see
Appendix D in Skewes et al., 1999). In 2019, a
survey of 65 reef flat sites at Ashmore Reef found
mean cover of 2.8 +0.7% (range: 0 to 30%) with
just seven sites exceeding 10% cover (Keesing
etal.,2021). Extrapolating to the total area of reef
flat at Ashmore Reef (82.5 km?; Keesing et al.,
2021) would give a total estimated seagrass area
of between 173 and 289 ha. This is less than what
was recorded by Skewes et al. (1999), but the
methods are not directly comparable, and both are
derived from substantial extrapolation. The dif-
ference can be attributed partly to the calculation
from Keesing et al. (2021) that included the whole
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reef flat, while as Brown & Skewes (2005) point
out, the seagrass on the reef flat does not extend
to within 100 m of the reef edge. Nevertheless,
there is substantial seagrass at Ashmore Reef, and
Brown & Skewes concluded that the reef could
sustain a population of 100 or more dugongs, even
allowing for turtle grazing; thus, the 1996 estimate
of this population size was plausible. However,
due to the location and isolation of the region, this
estimate of the dugong population remains uncer-
tain and unsuitable as a basis for management or
as a performance indicator of the population status
or to estimate Limits of Acceptable Change (Hale
& Butcher, 2013). Limits of Acceptable Change is
an approach used to determine metrics of change
in natural values in Ramsar convention wetlands
due to human impacts (Newall & Fisk, 2023).
Between 2005 and 2019, Ashmore Reef had
been surveyed four times to determine the health
status of coral reef fish, invertebrates, and sea
snakes as well as the impacts of illegal fishing
(Keesing et al., 2021). However, these surveys
had not made even incidental observations of
dugongs until a single observation was made in
this study in May 2022 on a reef flat 7. hemprichii
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bed using remotely deployed underwater cameras.
This may or may not indicate that dugongs are
rare at Ashmore Reef because, although the 2013,
2019, and 2022 dive, manta tow, and boat-based
surveys (Ceccarelli et al., 2013; Keesing et al.,
2021; Keesing, unpub. data, May 2022) were
particularly extensive, they were not designed to
survey dugongs. Thus, the absence of sightings
may just reflect the secretive nature of dugongs at
Ashmore Reef.

We deployed three weighted camera frames
in each of two T. hemprichii seagrass bed sites
(SGTC1: 12.2248° S, 122.9778° E; SGTHS:
12.2544° S, 122.9588° E) on the reef flat at
Ashmore Reef (Figure 1) between 18 and 23 May
2022. These are the same sites used by Westlake
et al. (2022) whose study measured substantial
grazing rates on the seagrass, which they attrib-
uted primarily to turtles, even though they did
not observe any grazing. The primary objective
of the camera deployments in this study was to
identify grazers on 7. hemprichii and record
grazing rates. Each frame carried two GoPro-9
cameras in stereo configuration mounted 30 cm
above the seabed. The cameras were set to
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Figure 1. Ashmore Reef, showing location of sites where cameras were deployed. Site names are common to this study
and that of Westlake et al. (2022). (Imagery was produced from European Space Agency remote sensing data, https://www.

copernicus.gov.au.)
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time-lapse mode recording five times normal
speed. Approximately 88 h of video across the six
systems were captured, which equates to 440 h in
real-time video observation or just over 3 d per
system. No lights were used, so no imagery was
captured at night. In addition, cameras were above
water for approximately 3 h each day when the
reef was exposed during low tide. The video foot-
age was reviewed post-voyage. Only one dugong
was captured on video, at site SGTHS5, during the
entire expedition. The dugong remained in view
of the camera for only 3 s (15 s in real time) and
was not observed feeding. This is the first study
to our knowledge to detect dugongs in their natu-
ral habitat using remote underwater video. (The
supplemental video for this short note is available
on the Aquatic Mammals website.)

This observation was made at a site close to
where previous dugong sightings had been made
(see Figures 1 and 2 in Whiting & Guinea, 2005a)
and confirms the continued presence of dugongs
at Ashmore Reef. This represents the first con-
firmed sighting since those reported in 2005. The
population size and structure, and the conserva-
tion status of dugongs at Ashmore Reef Marine
Park remain unknown, and a study specifically
designed to survey the dugong population is
urgently warranted. At present, there is no reliable
baseline against which to evaluate if any anthro-
pogenically caused changes in dugong popula-
tion size, which might occur over time, are within
the Limits of Acceptable Change. Traditionally,
dugong surveys have been undertaken by fixed
wing aircraft (Marsh & Sinclair, 1989). However,
the remoteness of Ashmore Reef and the absence
of any landing strip make a thorough survey using
this method logistically and economically unfea-
sible. New guidelines for the survey of dugongs
and other marine mammals (Department of
Climate Change, Energy, the Environment and
Water [DCCEEW], 2024) recommend the use of
unmanned aerial vehicles (drones) for dugong
survey(s), and this method has been used suc-
cessfully for these surveys (Hodgson et al., 2013).
At Ashmore Reef, we suggest the use of drones
operated from small vessels and the four islands
complemented with the use of long-run cameras
on reef flat seagrass beds, such as those used in
this study, to examine patterns and frequency of
habitat use.

Note: The supplemental video for this short
note is available in the “Supplemental Material”
section of the Aquatic Mammals website:
https://www.aquaticmammalsjournal.org/
supplemental-material.
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