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used to give dugong ribs to a carver who had died
recently. Locally crafted jewellery from dugong ribs was
on sale at a minimum of four stores in Koror in 1991. At
least two of the retailers knew that this was illegal (Marsh
et al. 1995). This practice had stopped by 1997 (Idechong
& Smith pers comm. 1998).

The major threat to dugongs in Palau is poaching.
Although hunting is illegal, dugongs are still poached
regularly in the Koror area and along the western coast of
Babeldaob (Figure 5.2). The extent and nature of hunting
was investigated by Brownell et al. (1981) and Marsh et
al. (1995). The latter group interviewed 23 knowledgeable
locals (including five admitted dugong hunters). One of
these informants claimed that at least 13 dugongs had
been killed in 1990, a level that was unlikely to be
sustainable. Between December 1996 and December
1997, there were at least five dugongs taken despite the
concurrent campaign conducted by the Palau
Conservation Society (see below).

Traditionally dugongs were hunted with heavy spears
from canoes (Rathbun et al. 1988). Interviews with
residents indicated that in more recent times, dugongs are
taken with spears, firearms or dynamite. Hunting is

performed mainly at night from small boats powered with
outboard motors (>35hp). Most dugongs are harpooned
after being chased. A hunter who used to dynamite
dugongs (Brownell et al. 1981) claimed that he had
ceased this practice in 1978. The hunters interviewed in
1991 maintained that nets are never used to catch
dugongs, although some of them knew that netting is an
effective capture method. All the hunters were aware that
killing dugongs is illegal. Their overwhelming motive for
hunting is that it is an exciting way to obtain meat. The
illegality adds to the thrill. 

Two hunters who had commenced hunting in the
1960s conceded in 1991 that dugongs were much less
common than in the 1960s and 1970s. However, they were
reluctant to stop hunting while others continue to do so,
particularly as the risk of significant punishment is slight.
Thus, hunting continues, despite the identity of at least
some hunters being well known, social pressure from non-
hunters, and the legislation making it illegal. A significant
decline in poaching has been reported in recent years. It is
not known whether this reduction in poaching is a
consequence of a decline in the availability of dugongs
(Idechong & Smith pers comm. 1998).

Figure 5.1 – The Palau region in relation to the Philippines and Indonesia.



86

The population models of Marsh (1995a) suggest that
the sustainable level of exploitation may be of the order of
only 2% of females per year. If five females are killed in
Palau each year, at least 250 females (500 dugongs) would
be needed in the waters surrounding the archipelago for
the population to be maintained. Marsh et al. (1995)
consider this extremely unlikely in the light of the low
number of dugongs sighted during the aerial surveys
(see above).

Boat-related Impacts and Ecotourism

Collisions with speed boats have not been a major
cause of dugong mortality in Palau. However this has the
potential to become a problem in Malakal Harbour, an
important dugong area. 

Existing Conservation Initiatives

Legislation

The Palauan legislation relevant to dugongs is the
Protected Sea Life, subchapter iv on dugongs. Subsection
(a) of this law states that ‘No person shall kill, trap,
capture, wound, possess, transport, restrain or otherwise
have under his control any dugong or any part or product’.
Violation of this law includes imprisonment for a period
of six months and/or a fine of ‘not more 
than’ US$50 for the first offence. For every offense
thereafter, the convicted person could be imprisoned for
not more than one year and/or fined ‘for not more’ than
US$100 (Subchapter iv is reproduced in full in Marsh &
Lawler 1998).

Research

As detailed above, aerial surveys to assess the status
of dugong populations in the waters surrounding Palau
were conducted in 1978, 1983 and 1991. In 1991,
interviews were also conducted with the local hunters of
Palau to obtain information on dugong numbers and local
hunting and poaching activities.

Management

A Dugong Management and Education Program
conducted by the Palau Conservation Society in 1996 and
1997 used the dugong as a target species to stir national
pride in Palau’s natural heritage. Throughout the
campaign, every effort was made to highlight the
dugong’s characteristics that are similar to humans. The
campaign included interactive presentations to
community leaders, school and other youth groups and
traditional groups, the distribution of posters designed by
a local volunteer artist, and fact sheets. The Palau
Community College collaborated with the Palau
Conservation Society in strengthening the image of the
dugong as their college mascot. The Education Program
was highly successful in
• raising the understanding of the general public about

the status of the dugong in Palau
• stimulating interest in the dugong and the marine

environment among Palauans
• increasing public support for tougher laws to 

protect dugongs.

The Dugong Management and Education Program
played a role in changing the Palauan attitude towards
dugongs. In 1998 hunting activities were still continuing,

Figure 5.2 – Palau showing place names
mentioned in the text.
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albeit secretly. This reflects a change in community
attitude, as in 1991, hunting was carried out openly even
though Palauans gave Marsh et al. (1995) the impression
that they appreciated dugongs as part of their fauna and
natural heritage. At the conclusion of the Program, the
Palau Conservation Society decided to
• continue the education program and school visits
• seek assistance in securing support for future dugong

research in Palau
• increase public support for tougher laws to 

protect dugongs by providing information to 
Palau’s lawmakers

• survey areas of known dugong habitat and make
recommendations to protect these areas

• work with schools to develop curriculum material on
endangered species.

Suggested Conservation Initiatives

An Action Plan detailed specific goals and objectives
for dugong conservation in waters surrounding Palau is
outlined in full in Marsh & Lawler (1998) and reproduced
in part here.

Research

• Aerial surveys similar to those conducted in 1978,
1983, and 1991 should be carried out once every five
years. The aerial surveys provide a qualitative
indication of trends in abundance and in changes in
the areas used by dugongs. The major reason for
advocating a five-year interval is that funds for more
frequent surveys could be better spent on education
initiatives. A survey interval of more than five years
reduces the likelihood of maintaining consistency in
survey methodology because of the difficulty in
ensuring continuity of personnel between surveys.

• A more cost-efficient alternative to aerial surveys
would be to develop a ‘dugong watch’ (incidental
sighting program) as part of a public education
program, perhaps involving school children. Such an
approach has been successful in Vanuatu and
produced a great deal of useful information on 
dugong distribution and relative abundance
(Chambers et al. 1989). A stranding network that
encourages and facilitates public reporting of dugong
carcasses could be implemented in conjunction with
the sighting network.

• The status of seagrass beds throughout the Palauan
archipelago needs to be assessed. Identification of
habitats suitable for dugongs in Palau should be given

priority. A dive survey to map the distribution of
seagrass species would be a useful approach. Seagrass
beds should be mapped at a fine spatial scale and
resurveyed every five years. The frequency could be
altered if major changes in the extent or species
composition are detected. 

• Likely sources of indirect impacts on dugong habitat
including major developments and land use practices
should be documented in a GIS in association with the
seagrass survey.

Management

• High priority should be given to continuing the public
awareness and education program developed by the
Palau Conservation Society. Public education has the
potential to foster Palauan pride in the dugong as a
significant feature of their unique marine 
environment and as a “flagship” or “umbrella” species
for marine conservation initiatives. A successful
education and awareness program should increase
community pressure against poaching. Education
programs should include current national and state
enforcement officers, police, maritime surveillance,
rangers, conservation officers, tourist operators and
known poachers. 

• The causes of dugong mortality and disturbance in
Palauan waters should be identified and minimised.
Poaching is the most serious threat to dugongs in
Palau and should be stopped as a matter of urgency. To
do this it will be necessary to strengthen and enforce
the legislation banning dugong hunting. Reactions
from hunters indicate that civil penalties, such as
confiscating the hunter’s boat and motor, would be a
more significant deterrent than fines and
imprisonment. Strengthening the law must be
accompanied by effective enforcement. Training of
national and state conservation officers in
enforcement is required in addition to an education
program to educate known poachers on the impacts of
poaching on dugongs (see above).

• The present law allows a person who finds a dugong
dead in fishing gear to keep it after reporting the
incident to the relevant official. This law should be
modified to prevent hunters from using it to
circumvent the ban on poaching.

• Dugong habitats need to be protected. Information on
the distribution of dugongs and subaquatic vegetation
including seagrasses should be incorporated into the
design of Marine Protected Areas along with
information on activities likely to damage these
communities (e.g. changes in water quality resulting
from sediment runoff from land clearing, major
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developments, especially in the Koror area (Figure
5.2), and increases in boat traffic). Although plans to
establish local marine reserves in Palau are welcome,
it may not be appropriate to set aside small reserves
specifically for dugongs which generally occur in low 
abundance at a local scale in this region. However,
dugongs could effectively be used as a ‘flagship’ or
‘umbrella’ species for more broadly based marine
conservation initiatives.

• Regulations should be introduced which require
proponents of major developments to consider
dugongs and their habitats in the environmental
impact assessment of their proposal as was done for
the Babeldaob Road.

Conclusions

• The dugong population at Palau is small, isolated and
subject to an unknown amount of human exploitation. 

• Dugongs are a “flagship” species in Palau and have
been a focus of marine conservation efforts. 

• Nonetheless, the anecdotal evidence of hunters and
the temporal reduction in the aerial survey sighting
rate suggest that dugong numbers may be decreasing
in Palau.

• The dugong population of Palau is unlikely to be able
to sustain the level of poaching. Unless poaching is
stopped as a matter of urgency, it is likely that
dugongs will become extinct in Palau. Strengthening
and enforcing the laws to protect dugongs in 
Palau from poaching should be the highest
conservation priority.
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(Right) Figure 5.3 – Papua New Guinea,
Solomon Islands, New Caledonia and Vanuatu

(Below) Figure 5.4 – Papua New Guinea showing place names mentioned in the text.

Distribution and Abundance
Papua New Guinea

Papua New Guinea (PNG) occupies the eastern half of
the island of New Guinea, located just south of the
equator and 160km from northern Australia. The western
half of New Guinea forms the Indonesian province of
Papua Barat (formerly Irian Jaya). Papua New Guinea
consists of over 600 islands bounded by coral reefs. To the
west lies the Solomon Islands (Figure 5.3).

Dugongs have been reported to occur around the
entire coast and islands of Papua New Guinea. A postal
survey conducted in 1973-74 revealed the greatest
concentrations (groups of 20-50) occurred around Manus

Island, along the northern coast from the border to the
mouth of the Sepik River, in the vicinity of Madang, in
parts of West New Britain, and from the mouth of the Fly
River along the coast to the Indonesian border (Hudson
1976) (Figure 5.4). In 1975, a shoreline aerial survey of

PAPUA NEW GUINEA, SOLOMON ISLANDS,
NEW CALEDONIA AND VANUATU
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Figure 5.5 – Solomon Islands showing place names mentioned in the text.

the Daru-Warrior Reef area, the southeast Papuan coast,
the Lae area and northwest coast of West New Britain
covered over 750 miles of the Papua New Guinea
coastline (Ligon & Hudson 1977) (Figure 5.4). A total of
186 dugongs were sighted with two concentrations of 29
and 39 dugongs over Warrior Reef. The survey results
were not corrected for biases inherent in the survey
technique, and so represent a minimum population
estimate only. 

Solomon Islands

The Solomon Islands comprise an archipelago of six
main islands (Choiseul, Guadalcanal, Malaita, New
Georgia, San Cristobal and Santa Isabel) and several
hundred smaller islands in the southwest Pacific Ocean
(Figure 5.5). Neighbouring islands include Papua New
Guinea to the west and Vanuatu in the southeast
(Figure 5.3).

We know of little information on the distribution and
abundance of dugongs in the Solomon Islands. Dugongs
have been reported in Marovo Lagoon, located in the
Western Province, bounded in the northwest by the
southern coast of New Georgia (Figure 5.5) and extending
around the north, west and east sides of Vanuatu
(UNEP/IUCN 1988) (Figure 5.3).

New Caledonia 

New Caledonia lies in the south west of the Pacific
Ocean between 18° and 23°S and between 158° and
172°E (Figure 5.3). It consists of a large island called
“Grande Terre” and three groups of smaller islands: the
Loyalty Islands to the east, the Belep Islands to the north
and the Isle of Pines to the south (Figure 5.6). The main
island is 400km in length, between 50 and 80km wide,
and is surrounded by over 1600km of barrier reefs that
bound a 26,000km lagoon. 

The distribution of the dugong in New Caledonia is
poorly known. Incidental sighting returns suggest that
dugongs are distributed throughout most of the lagoons
around the main island. They have not been reported from
the Loyalty Islands. Most of the records come from the
west and northeast coasts of the main island. No dugongs
were sighted in the southern part of the lagoon during the
humpback whale research programme, conducted every
winter since 1995. WCMC (2000) report that dugongs are
found in the Diahot Estuary, Grande Terre (Figure 5.6).

The status of dugongs in New Caledonian waters is
unknown and there is no estimate of their abundance.
Interviews, anecdotal reports and historical records
suggest that dugongs were more abundant in the past.
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Vanuatu

Vanuatu is comprised of a group of approximately
80 islands, situated in the southwest Pacific northeast of
New Caledonia (Figure 5.3). The archipelago is scattered
over a land area of approximately 12,200km2. The
country’s largest islands are, in order of size, Espiritu
Santo, Malakula, Efate, Erromango and Tanna.

The Vanuatu Archipelago is the eastern limit of the
dugong’s range. The population size or status of dugongs
in this region is unknown. Seagrass beds become less
frequent and less diverse progressing eastwards across the
Pacific, placing a natural barrier to the eastward extension
of the dugong’s range. Most of Vanuatu’s coasts is
unsuitable as dugong habitat. These areas are mainly
rugged with cliffs and rocky shores bordered by narrow

fringing reefs. Sheltered shallow
waters supporting seagrass beds are
comparatively rare in this region and
are mainly concentrated at Havannah
Harbour and Undine Bay (Efate),
Lamen Bay (Epi), the Maskelyne
Islands, the southeast and east coasts of
Malakula, Santo and Ureparapara
(Chambers et al. 1989) (Figure 5.6). 

Most information on dugongs in
Vanuatu waters is outdated and there is
little information on seagrass
distribution. Several reports have cited
the presence of dugongs in this region
(e.g. Bertram & Bertram 1973;
Nishiwaki & Marsh 1985). In 1987,
Chambers et al. (1989) conducted an
aerial survey of Vanuatu’s coastline
and a postal survey. During the aerial
survey, 11 dugongs were sighted; five
sightings were of single animals, two
of mother/calf pairs and one of a pair of
adults. Sightings from the aerial survey
coincided with areas reported by the
postal survey. Results of the aerial and
postal surveys indicated that dugongs
occurred in small groups (single or
pairs of animals) throughout the
sheltered waters of Vanuatu from
Aneityum in the south to the Torres
Islands in the north (Chambers et al.
1989) (Figure 5.6). Tame dugongs
reside in Lamen Bay (Epi Island) and
Tanna Bay (Tanna Island) (Pacific
Island Travel 1999; Lohmann
pers comm. 2001) (Figure 5.6).

Threatening Processes

Habitat Loss and Degradation

Papua New Guinea and Solomon Islands

We have no information on the loss of dugong habitat
in Papua New Guinea or the Solomon Islands. However,
there is widespread concern that changing land use may
be increasing the input of sediments and nutrients into
coastal waters (see Chapter 6 – Torres Strait).

New Caledonia 

Data on dugong habitats in New Caledonian waters
are limited to the southwest part of the lagoon where

Figure 5.6 – The New Caledonia and Vanuatu region showing place
names mentioned in the text.
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about 220km2 (11% of the total lagoon area) is covered by
seagrasses (Garrigue 1995). Large shallow seagrass
meadows exist in the northwest lagoon and a large
shallow estuary in the northeast supports seagrass and is
potential dugong habitat. A total of 11 species of seagrass
has been recorded in New Caledonia (Garrigue
pers comm. 2001).

The status of seagrass beds in New Caledonia has not
been quantified (IFRECOR-NC 2000) but any destruction
of these beds may have serious impacts on the
sustainability of dugong populations. Potential threats to
seagrass beds in this region include coastal development,
agricultural runoff and mining activities. Sewage
discharge and anchor damage cause local impacts.

Vanuatu

The major developments in Vanuatu are agriculture
including coconuts, cattle and crops such as cocoa and
coffee. In addition, the tourism and forestry industries are
expanding. Overall, the level of development in this
region is low, however, local instances of soil erosion and
pollution are present and are expected to increase
(Chambers et al. 1989).

Fishing Pressure

Papua New Guinea 

In the 1970s, barramundi and lobster fisheries were
initiated in PNG waters. The monofilament gill nets used
for catching barramundi along the Papuan coast also
entangled dugongs (Hudson 1976). At times of low fish
catches, fishers often killed dugongs to compensate for
financial losses in the fisheries. Some incidental dugong
catches also occurred in trawl, shark and gill nets.  The
use of nets has been banned for catching dugongs in the
adjacent Torres Strait Protected Zone (see Chapter 6).

Solomon Islands

We have no information on dugong-fishery
interactions in the Solomon Islands.

New Caledonia 

There is no known interaction between dugongs and
commercial fisheries. There are anecdotal reports of
dugongs being accidentally taken in recreational set nets
(Burgess pers comm. 2001).

Vanuatu

Accidental dugong deaths appear to be rare in
Vanuatu. When deaths occur they are usually attributed to
fishing nets and/or boats (Chambers et al. 1989).

Indigenous Use and Hunting

Papua New Guinea 

The dugong is regarded as very important to the
culture of the residents of the island and coastal Papuan
communities of the Torres Strait Region (Laba 1997).
Many island groups in Papua New Guinea claim that the
dugong is a totemic animal because of its large size and
strength. It is believed that by using specific parts of the
dugong in ritual ceremonies, plants and humans will be
made strong and healthy (Laba 1997). In addition, drums
and decorations are made out of the hide of dugongs and
spoons and scrapers are carved from their bones (Hudson
1976). In the Morobe Province, the teeth and bones are
made into hooks and laces, and in the Milne Bay region
the teeth are used as betel nut crushers and as accessories
for necklaces (Hudson 1976) (Figure 5.4). 

In parts of Manus and the adjacent islands
(Figure 5.4), dugong meat is an important component of
the Islanders’ traditional food while in other areas, such as
Ponam Island, traditional taboos against killing dugongs
exist (Sanders 1979). Hunting pressure on dugongs is
greatest in the Western Province (Figure 5.4). The
principal people involved in the dugong fishery are the
Kiwai of the Western Province of Papua New Guinea to
the north of Torres Strait (Hudson 1986) (Figure 5.4) (see
also Chapter 6).

Dugong populations have been subjected to heavy
exploitation as a result of increased efficiency of hunting
techniques. By the early 1920s, use of traditional hunting
platforms ceased, and double-outrigger canoes were
developed by the Kiwai. This new boat allowed the Kiwai
to extend their hunting range and quadrupled their
capacity to carry dugong carcasses (the previous canoes
could, with difficulty, bring back only one dugong to the
shore) (Hudson 1986). In the 1980s, villagers caught
dugongs by harpooning them from motorised or sail-
powered canoes, or by netting (Marsh 1986). A
combination of an increase in hunting effort along with
the development of other fisheries is believed to have
contributed to the decline of dugongs in Papua
New Guinea. 

In the 1970s the viability of the dugong population of
Papua New Guinea started to attract concern. Prior to
World War II about 25 dugongs were allegedly caught per
year by Kiwai hunters (Hudson 1986). In the 1950s and
1960s, the Kiwai fishers were encouraged to kill dugongs,
turtles and fish to supply the hospital, schools, jail and the
local market at Daru. This resulted in an increase in
dugong kills to 75 per year (Hudson 1986). Statistics
collected in the late 1970s and early 1980s on the number
of dugongs passing through the Daru markets indicated a
significant decline. In the last six months of 1978,
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68 dugongs were measured, 218 over all months in 1979,
97 in 1980, 70 in 1981, and 17 in the first three months of
1982 (Hudson 1986). Records have not been kept since
then. Informal interviews failed to obtain a reliable
estimate of the number of dugongs caught after 1982
however, there was general agreement that the number
taken had declined further in 1983 (Hudson 1986). This
decline occurred despite the increased availability of
motorised boats and the extension of the hunting grounds.
Between 1978-1981, it was estimated that over 450
dugongs were harvested (Hudson 1986).

The restriction of hunting to traditional practices (see
Legislation) and the banning of the sale of dugongs at the
Daru market have made it difficult to collect accurate
catch statistics. Between 1992 and 1994, at least 17
individuals were sold at Daru market, despite a strong
warning by the Maza Wildlife Authorities about the
killings (Kare 1995). However, this estimate is
inconclusive as the Kiwai fishers also catch dugongs for
their own consumption and Government officers based at
Daru have no record of these catches. Cosmas (pers
comm. 2001) reports that dugongs are sold in the Daru
market almost daily; 2-3 kg can cost K5-12 (US$1.7-4.0).
More meat is sold on the ‘blackmarket’ to avoid
prosecution from the Maza Wildlife Management
Authority. The consumption of dugong meat is kept
secret; locals know that the dugong is an endangered and
protected animal so they are not willing to co-operate and
provide information.  

Solomon Islands

Dugong meat is highly prized in the Solomons (Palley
pers comm. 1998).

New Caledonia 

Dugongs hold an important place in Kanak culture
and are still taken for customary purposes (mainly
weddings, funerals and traditional yam feasts). No parts
of dugong are used other than the meat. Permits are
required for customary take, however, there is no
monitoring of compliance with this requirement.
Anecdotal reports suggest that dugongs are regularly
poached in some areas. Dugong meat is rarely sold. 

Traditionally dugongs were hunted with spears from
canoes. Interviews with residents indicate that in more
recent times, dugongs are mainly taken with spears
and nets. 

Vanuatu

Dugongs are traditionally hunted in Vanuatu, almost
entirely for their meat, with oil being a subsidiary product.
There are no records of the meat being sold in markets,
however, some handicrafts made from dugongs exist.

Hunting occurs in some areas of Vanuatu while in others
it is considered taboo to kill them. UNEP/IUCN (1988)
record the presence of a wide variety of traditional
practices such as the seasonal custom ‘tabu’ which is
applied in areas important for dugong conservation.  Tabu
is a practice implemented by village chiefs that restricts
the use of certain resources to ensure sustainability of
natural resources (Kile et al. 2000).

Dugongs appear to be hunted in three main regions
Vanuatu – the Maskelynes area of southeast Malakula,
northern Epi and parts of Efate (Chambers et al. 1989)
(Figure 5.6). However, dugong meat is considered a minor
component of the subsistence diet of the people of
Vanuatu.

Boat-related Impacts and Ecotourism

New Caledonia 

There is no requirement for boat strikes to be reported.
Thus no information is available on the extent of this
problem. Recently one dugong was observed with scars
attributed to a boat collision (Garrigue pers comm. 2001).
There is potential for dugong behaviour to be disturbed by
boat traffic around the main urban centre of Noumea.
Nonetheless, the presence of boat traffic may also afford
the local dugong population with some protection from
illegal take.

Vanuatu

At Lamen Bay (Epi Island), swimming with ‘tame’
dugongs is a major attraction for tourists from adjacent
‘eco’ resorts (Pacific Island Travel 1999; Lohmann
pers comm. 2001).  Seven male dugongs and one female
dugong are reported to reside here (Lohmann pers comm.
2001). Similarly, at Port Resolution, Tanna Bay (Tanna),
the famous resident dugong will ‘come and interact with
swimmers’ (Pacific Island Travel 1999).

Dugong-tourist interactions such as that found at
Lamen and Tanna Bays may increase the risk of boat
strikes. In addition, habitat displacement and the potential
for mother/calf separation are likely even when
‘experienced eco-guides help tourists to approach
dugongs’ (Pacific Island Travel 1999).
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Existing Conservation Initiatives

Legislation

Papua New Guinea 

In 1976, dugongs were declared a ‘national animal’
under the Fauna Protection Act. This legislation permits
the dugong to be caught only by ‘traditional’ methods and
only for traditional purposes such as feasts. As a result,
the law bans all commercial exploitation of dugongs
(Ligon & Hudson 1977). A special exemption was made
to allow the sale of dugongs in the Daru market on the
condition that the resource was managed by the Maza
Wildlife Management Committee. This exemption has
lapsed and has not been renewed. In 1978, the capture of
juveniles and mothers with calves was banned (Hudson
1986). Now only male dugongs >2.4m long can legally be
caught. This must be done using a traditional harpoon
from a canoe. 

Solomon Islands

We have no information on legislation to protect
dugongs in the Solomon Islands.

New Caledonia 

The dugong has been protected by law since 1963.
Catch is prohibited except for customary purposes under
authorisation from the Maritime Service. The holder of
the authorisation must return an information sheet
indicating the date and the place of the catch, and details
concerning the animal, such as its size, sex and weight.

Vanuatu

Dugongs are legally protected under the Fisheries Act
1982, which prohibits the capture of marine mammals in
Vanuatu’s territorial waters. This law is mainly geared to
preventing the killing of whales for commercial reasons
rather than the subsistence killing of dugongs.

Research

Papua New Guinea 

An aerial survey of dugongs in PNG waters was
conducted in 1976 (Ligon & Hudson 1977). In 1979,
members of the Wildlife Division visited coastal areas of
Manus and its islands to record local knowledge of the
ecology of dugongs and sea turtles and to discuss the
possibility of setting up Wildlife Management Areas in
the province. During this time, a study of dugong feeding
grounds in Manus was also carried out (Sanders 1979). 

A dugong carcass salvage program was developed at
Daru by the Wildlife Division of the PNG Department of
Environment and Conservation from 1978 through to
1981 (Hudson 1986). Biological material collected in the
program provided important information on dugong life
history parameters (Marsh 1986). 

Solomon Islands

We have no information on dugong research in the
Solomon Islands.

New Caledonia 

A study conducted in 1993 in the southern part of New
Caledonia apparently provided no useful information.
Interviews were also conducted in 1993 with the local
fishers in the Northern Province to obtain information on
the locations and times of their dugong sightings and on the
use of this species for customary purposes. 

Vanuatu

An aerial survey of dugongs covering approximately
1000km of Vanuatu’s coastline was conducted in 1987
(Chambers et al. 1989). In 1988, a postal survey was
distributed to acquire information on distribution and
abundance and the cultural importance of dugongs in
Vanuatu.  The aerial and postal surveys were the first
detailed studies on dugongs in Vanuatu waters and formed
part of the program conducted by the Environment Unit of
the Ministry of Lands, Minerals and Fisheries Unit to
obtain information on major components of Vanuatu’s
fauna and flora.

Management

Papua New Guinea 

In 1978, the 480,000 hectare Maza Wildlife
Management Area, the first and largest totally marine
conservation area in PNG was established in the southern
region to conserve dugongs (Hudson 1986). A village
education program was developed at Daru by the Wildlife
Division of the PNG Department of Environment and
Conservation from 1978 through to 1981. This initiative
lapsed in the early 1980s and the Maza Wildlife
Management Area Committee was essentially non-
functional by 2001 (Cosmas pers comm. 2001). After the
fishery collapsed, dugongs were banned from sale in the
Daru market in 1984 (Hudson 1986). The ban on selling
dugongs in Daru is no longer enforced despite the fact that
females and young dugongs are supposed to be totally
protected.

In 1985, Australia and Papua New Guinea signed the
Torres Strait Treaty to resolve the maritime boundaries in
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this region and to protect the way of life and livelihood of
its traditional inhabitants. The Treaty established the Torres
Strait Protected Zone (TSPZ) within which each country
exercises sovereign rights for marine life according to
agreed jurisdictions. The traditional fishery in the TSPZ is
managed jointly by Australia and Papua New Guinea under
Article 22 of the Treaty (Anon. 1994a). 

A segment of the TSPZ and adjacent area was
designated as a dugong sanctuary in which all hunting of
dugong was nominally banned from 1985 (Figure 6.4).
However, the limited capacity for surveillance and
enforcement, the isolation of much of the sanctuary area,
and its low density of dugongs have raised questions
about the efficacy of the sanctuary as a component of
management for dugongs in the region. Dugong hunting
in the TSPZ and adjacent areas is limited to ‘traditional’
inhabitants only. In 1995, the Torres Strait Protected Area
(TSPA) Joint Authority implemented a ban on hunting
methods other than use of the traditional wap or spear.
This was mainly to address a problem of PNG fishers
netting dugongs in Australian waters around Saibai
Island. There are currently no other limits on hunting
effort, numbers of hunters or catch of dugongs. 

In December 1996, a fisheries officer from PNG’s
Western Province was trained in Torres Strait by the
Australian Fisheries Management Authority (AFMA),
and the Island Coordinating Council (ICC) marine
strategy coordinator in a program designed by the
Commonwealth Scientific and Industrial Research
Organisation (CSIRO). The program entailed educating
the officer on the technique used to monitor community
catches. The aim was to commence a catch-monitoring
program in the coastal villages of Western Province in
1997, similar to that existing in the Australian Islands of
Torres Strait (see Chapter 6). However, this monitoring
program has not commenced in PNG to date because of
the lack of financial support from the PNG government.
The coastal Kiwai people have shown interest in
managing their resources and have asked for assistance to
prevent the Kiwai Islanders based at Daru from harvesting
their dugongs (Cosmas pers comm. 2001).

The need for community-based management of
dugongs and turtles was discussed and agreed to by
leaders of Australian and PNG communities at the
Australia – Papua New Guinea Annual Traditional
Inhabitants’ Meeting in August 1998. In 1998, the
Australian Fisheries Management Authority also
discussed this issue with the PNG National Fisheries
Authority at the annual Treaty Liaison Meeting. The need
for complementary community-based management on
both sides of the Torres Strait border was discussed
further at the annual Australia-Papua New Guinea-Torres
Strait Environmental Management Committee and the
high level Torres Strait Joint Advisory Council meetings

in October 1998, however, no such initiative has been
implemented .

Solomon Islands, New Caledonia and Vanuatu

We have no information on non-legislative
conservation initiatives designed specifically to protect
dugongs in the Solomon Islands, New Caledonia and
Vanuatu. However, the traditional practice ‘tabu’ may
provide for more effective natural marine conservation
than any government-imposed legislation. Consideration
should be given to incorporating this important practice
into written legislation.

Suggested Conservation Initiatives

Research

Papua New Guinea, Solomon Islands,
New Caledonia and Vanuatu

• Surveys to identify the most important habitats for
dugongs should be accorded highest priority in Papua
New Guinea, Solomon Islands, New Caledonia and
Vanuatu. The most appropriate survey techniques will
depend on the survey objectives, spatial scale,
location, budget and timing, and the availability of
logistical support (see Aragones et al. 1997). Aerial
surveys will provide the most comprehensive data,
however if such surveys are not possible for reasons of
expense and logistics, useful information can be
obtained from interviewing local fishers.

• A genetic study to determine the relationship between
the dugong populations of the region with those in
Australia would provide useful information on the
degree of isolation of dugongs in Papua New Guinea,
Solomon Islands, New Caledonia and Vanuatu.

• In areas of major mining activity, research into the
long-term impacts of heavy metals and persistent
organic pollutants on the marine food chain (including
dugongs and seagrass) is necessary. STD (submarine
tailings “dumping”) mining proposals are currently in
review in PNG and New Caledonia (Kahn pers comm.
2001).

Papua New Guinea

• Support is needed for a Papua New Guinea-based
fisheries officer to commence community-based
monitoring programs to obtain estimates of the
dugong catch along the Papuan coast to compliment
similar surveys being conducted in the Australian
islands of Torres Strait.
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• Studies are need to determine whether Ok Tedi Mine
is causing siltation of the seagrass beds along the
Papuan coast as the locals claim (Figure 5.4).

• Negotiations between Australia, Papua New Guinea
and Indonesia are needed to extend the aerial surveys
of Torres Strait to cover the coastal waters of Papua
New Guinea and Indonesia. The surveys conducted to
date by Australia do not cover all dugong habitat in
the region.

New Caledonia 

• In conjunction with the dugong distribution surveys,
seagrass beds should be mapped and the likely
sources of indirect impacts on dugong habitat
including major developments and land use practices
should be documented (preferably in a Geographical
Information System (GIS)). 

Management

Papua New Guinea, Solomon Islands,
New Caledonia and Vanuatu

• Areas which are known or identified to support
relatively large numbers of dugongs should be given
priority for dugong conservation initiatives in Papua
New Guinea, Solomon Islands, New Caledonia and
Vanuatu. The support and cooperation of local peoples
will be crucial to the success of all management
strategies as it will generally be impossible to enforce
restrictions without the cooperation and involvement
of local peoples. For example, as the dugong forms an
integral component of traditional practices of some
indigenous peoples in Papua New Guinea, it is likely
to be unacceptable to them to ban traditional hunting
practices in many regions, especially those bordering
Torres Strait.

• In all the countries of the region, coastal development
projects should be required to produce environmental
impact statements detailing potential effects on
coastal water quality and any potential impacts on
dugongs and their habitats (i.e. boat activities).

• Culturally-appropriate public awareness campaigns
need to be developed in all countries. The successful
campaign developed for the Maza Wildlife
Management Area in PNG in the 1980s may be a
useful model for Papua New Guinea.

Papua New Guinea

• Effective cooperative management plans which
outline mutually acceptable management objectives
for the Torres Strait dugong fishery need to be
negotiated between Australia and PNG.

• A community-based dugong hunting management
plan needs to be developed for the Western Province.

Vanuatu

• Based on Chambers et al. (1989), candidate areas for
dugong conservation initiatives in Vanuatu  include:
• Havannah Harbour, Undine Bay and the extensive

intertidal reef flats to the east of Kakula Island
(This area may serve as one continuous
dugong habitat.)

• the Maskelyne Islands
• the Port Stanley area of Malakula, including Uri

and Uripiv Islands
• the Hog Harbour area of Santo
• Lamen Bay (Epi Island) and Tanna Bay (Tanna

Island) where dugong watching occurs
(Figure 5.6).

New Caledonia

• An Action Plan containing detailed specific goals and
objectives for dugong conservation in the lagoons of
New Caledonia needs to be developed.

• Anecdotal evidence suggests that the dugong
population of New Caledonia may be unable to
sustain the current level of illegal poaching.
Strengthening and enforcing the laws to protect
dugongs in New Caledonia from poaching should be
one of the highest conservation priorities.
Strengthening the law must be accompanied by
education programme to encourage compliance, and
to inform the people of the consequences of
killing dugongs.

• Dugong habitats need to be protected once they are
mapped. Information on seagrasses should be
incorporated into the design of Marine Protected
Areas along with information on activities likely to
damage these communities (e.g. changes in water
quality resulting from sediment runoff from land,
major developments, anchoring). 

Conclusions

• Scientific information on dugong distribution and
abundance is outdated or non-existent. It is likely that
dugongs are widely distributed in small numbers in
much of Papua New Guinea, the Solomon Islands,
New Caledonia and Vanuatu and that larger numbers
occur in the Papua New Guinea waters of Torres
Strait. The status of the dugong is unknown
throughout the region.
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Distribution and Abundance

Shark Bay 

Quantitative surveys of dugongs in the Shark Bay area
(Figure 6.1) were carried out in the winters of 1989 and
1994. These surveys suggested that the total dugong
population was stable with 10,146 (± s.e. 1,665) dugongs
in 1989 and 10,529 (± s.e. 1,464) in 1994 (Preen et al.
1997). The aerial survey was repeated in July 1999. The
resultant population estimate was 13,929 (± s.e. 167)
(Gales pers comm. 2001). A plausible but unproven
explanation for the difference between the results of the
1999 survey and the earlier surveys is large-scale
movements of dugongs into Shark Bay, presumably from
further north in Western Australia. 

In both 1989 and 1994, the region between Dirk
Hartog Island and Peron Peninsula (Figure 6.1) supported
large numbers of dugongs. However in 1989, the highest
densities were found between the northern tip of Peron
Peninsula and the coast. During both surveys, few
dugongs were sighted in waters colder than 18oC, a result
which is in accord with observations from Anderson
(1982a and b, 1986 and 1994). An aerial survey was
conducted in the summer of 1990 covering only a small
area between Faure Island (Figure 6.1) and the coast
(Marsh et al. 1994a) including the Gladstone/Wooramel
Delta area, an important dugong feeding area, particularly
in the summer months. In the winter of 1989, Marsh et al.
(1994a) estimated that this region was used by only 170
(± s.e. 68) dugongs. In contrast, the summer surveys of
1990-1991, covering less than half the area of the 1989
winter survey, produced estimates of between 3,000 and
5,000 dugongs. The results of these surveys reinforce
Anderson’s evidence (1986) that the distribution of
dugongs within Shark Bay changes seasonally, a result
confirmed by recent satellite tracking studies. Gales,
Holly and Lawler (unpublished data) caught 11 dugongs
in March of 2000 in the shallow water in the east of the
bay. Six of these animals retained their tags for several
months. All of them moved north and west from the
capture site over winter, most travelling across to the far
west of the bay, a distance of over 100km. The three that
still had tags at the end of winter moved back to the same
area in the east with the onset of warmer conditions.

Ningaloo Marine Park and Exmouth Gulf

The Ningaloo coast and Exmouth Gulf (Preen et al.
1997) were quantitatively surveyed for dugongs in the
winters of 1989 and 1994 (Figure 6.1). The population
estimates for Exmouth Gulf were similar in both years
with 1,062 (± s.e. 321) animals in 1989 (Marsh et al.
1994a) and 1,006 (± s.e. 494) in 1994 (Preen et al. 1997).
In both surveys the majority of sightings were on the
eastern side of Exmouth Gulf, although in 1994 the
dugong distribution did not extend as far south as in 1989
(Preen et al. 1997). This distribution coincided with the
distribution of beds of Halodule and Halophila. Density
estimates from the two surveys were similar. In 1989 there
were 1.142 (± s.e. 0.229) dugongs km2, and in 1994 the
estimate was 1.114 (± s.e. 0.368) dugongs km2. However,
the 1994 survey of the Ningaloo Marine Park region
extended the area covered by the 1989 survey and thus,
the population (as opposed to density) estimates are not
directly comparable.

The area was surveyed again in July 1999. Few
dugongs were sighted and the resultant combined
population estimate for Ningaloo and Exmouth Gulf was
only 337 (± s.e. 108) (Gales pers comm. 2001). Exmouth
Gulf was surveyed again in April 2000. Two adult
dugongs were sighted, too few animals to estimate the
population size (Prince et al. 2001). A plausible
explanation for the movement of dugongs from this region
is the destruction of seagrass beds caused by severe
topical cyclone Vance which passed through the middle of
Exmouth Gulf in March 1999. The results of the 1999
surveys of Shark Bay, Exmouth Gulf and Ningaloo and
the 2000 survey of Exmouth Gulf and Ningaloo support
the hypothesis of large-scale movement of dugongs into
Shark Bay from further north after the cyclone.

Pilbara Coastal and Offshore Region
(Exmouth Gulf to De Grey River)

Reasonable concentrations of dugongs were observed
in this region during shoreline surveys in the 1980s
especially in areas such as Mangrove and Passage Islands,
Regnard Bay, Nickol Bay and within the Dampier
Archipelago (Prince et al. 1981; Prince 1986)
(Figure 6.1). (Prince et al. 2001) conducted a quantitative
aerial survey of this region in April 2000. The resultant

Chapter 6
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population estimate was 2,046 (± s.e. 376) dugongs, at an
average density of 0.10 dugongs per km2. Most of the
dugongs were in the locations identified from the earlier
surveys and incidental reports of sightings or strandings
(e.g. see Prince et al. 1995). These areas are expected to
support substantial seagrass resources, but these have not
been quantified. Dugong feeding trails have been
observed in dense seagrass meadows of Halodule mixed
with Halophila and Cymodocea, between Middle and
North Mangrove Islands (Pendoley & Fitzpatrick 1999).
The region has extensive areas of shallow water,
extending to the seaward side of Barrow Island and the
Monte Bello Islands (Figure 6.1). Some deepwater
seagrass meadows have also been documented (Bowman

Bishaw Gorham 1995). Consequently, there are large
areas of potential dugong habitat in this region.
Knowledge of seagrasses in the region is slowly
increasing through the application of a statutory
environmental management process to activities of the
offshore petroleum industry (Prince pers comm. 2001).

Eighty Mile Beach and Kimberley Coast

A scant amount of data exists on dugong numbers in
this region. Prince (pers comm. 2001) flew reconnaissance
surveys for dugongs in offshore coastal waters from Cape
Bossut through to King Sound (Figure 6.1). He reports
that seagrasses are quite abundant locally in this region
and there are small concentrations of dugongs (Prince

Figure 6.1 – Western Australia showing place names mentioned in the text.
Inset top left: Exmouth Gulf and the Northwest Shelf region.

Inset bottom right: Shark Bay region and Ningaloo Reef.                 (WHA= World Heritage Area)
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1986). Coastwatch surveyors from Broome who fly over
the region have also counted dugongs during their
surveys. A cumulative count of approximately
130 dugongs was sighted during all surveys flown in
1997, and between February to August 1998 (Adam
unpublished data).

Whiting (1999) reported dugongs including calves at
Ashmore Reef (12o 15'S, 123o 05’E) on the Sahul Banks
on the edge of the Australian continental shelf. Although
Ashmore Reef is only 140km from the Indonesian Island
of Roti, the two locations are separated by the Timor
Trough which is 2000m deep. The shallow sandy areas of
the Ashmore Reef flat support seagrass meadows of
Thalassia spp. and Halophila spp. Dugongs were first
recorded in this area in 1986 and subsequently, on six
other occasions. In 1996, Whiting (1999) counted
dugongs while accompanying a Coastwatch surveillance
aircraft on a routine flight over Ashmore Reef, and
estimated a density of 0.72 dugongs km2.

Threatening Processes

Habitat loss and Degradation

Shark Bay

The status of dugong habitats in Shark Bay is
generally good. There are a few concerns that are outlined
below. Shark Bay Salt Joint Venture Ltd has completed a
sea wall that isolates a 26km2 area of Useless Inlet (Figure
6.1). The area contained some seagrass, but there is no
evidence that it was important to dugongs. The most
visible seagrass banks are covered with Posidonia and
Amphibolis. Currently, Shark Bay Salt proposes to
construct additional salt crystalliser ponds, which will
destroy approximately 40 hectares of this seagrass. The
impacts on the seagrass community adjoining the seawall
and changes to water circulation are unknown. Once
production reaches its maximum, Shark Bay Salt has
identified a requirement for larger vessels to export their
product, which will involve dredging shipping channels to
accommodate these large draft vessels. This could have a
significant impact on the seagrass banks east of Dirk
Hartog Island (Figure 6.1) These banks are dugong habitat
in winter (Anderson 1994) and lie within the Shark Bay
Marine Park and World Heritage Area. Some seagrass
beds within Shark Bay show evidence of propeller
damage from boat traffic. The current enhanced
aggregation of dugongs within Shark Bay and their
concentrated browsing on Amphibolis, points to a need for
caution (Prince pers comm. 2001). Seismic surveying and
petroleum exploration are permitted within Marine Parks
in Western Australia subject to appropriate approvals, and

petroleum exploration leases exist over parts of Shark Bay
(Preen 1998). The impact of seismic surveys on dugongs
is unknown. 

Aquaculture is receiving strong support from the State
Government, and the protected bays and inlets of Shark
Bay have been identified as prime aquaculture locations
(Barton pers comm. 1998). Aquaculture farms may affect
dugongs and their habitat through acoustic disturbance,
eutrophication, pesticides, boat strikes, or the dragging of
moorings on the seabed. Aquaculture sites also have the
potential to compete for space with dugongs by restricting
their feeding ground access, and interfering with their use
of preferred travel routes and resting refuge locations
(Prince pers comm. 1998). Shark Bay contains a major
trawl ground for prawns and scallops. Permanent and
seasonal closures of the prawn and scallop fisheries have
been implemented in various areas. Some of these
closures also overlap with dugong areas, and therefore
provides some added protection for the animals.

Exmouth Gulf and Ningaloo

There are no data on long term trends in seagrass
distribution or abundance. Surveys post tropical cyclone
Vance in March 1999 showed that macroalgae and soft
bottom communities were severely affected (Prince pers
comm. 2001). It is likely that seagrass loss is responsible
for the movement of dugongs from the area. Permanent
closures have been implemented in Exmouth Gulf to
protect prawn (shrimp) nursery areas, while seasonal
closures in other areas of the Gulf are prescribed to allow
the capture of prawns at sizes producing the best yield and
marketability (Joll pers comm. 1998). The number of
trawlers in the fishery has been reduced from a maximum
of 23 to 15, as part of the rationalisation of the industry
(Fisheries Western Australia pers comm. 1998).

An urban development and tourist resort have been
proposed for Maud’s Landing at the southern end of
Ningaloo Marine Park. This development is currently
being subjected to an Environmental Impact Assessment
which will include an evaluation of its likely impact
on dugongs. Prince (pers comm. 2001) suggests the
proposed development may have important generic
consequences for coastal and reef management.

Pilbara Coastal and Offshore Region 
(Exmouth Gulf to De Grey River) 

There is increasing pressure from port expansion in
the Dampier Archipelago and Cape Lambert area, mostly
associated with the petroleum and iron ore industries.
Seismic surveys and petroleum explorations are permitted
throughout Western Australian waters. The North West
Shelf is one of the three sites where most of Australia’s
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current oil, and gas exploration and extraction activities
takes place. 

Small-scale trawl fisheries operate from Onslow, and
from Dampier to Port Hedland. However, there is not
much knowledge of these fisheries and their impacts. In
response to concerns about their effects on benthic
communities, permanent and seasonal closures have been
implemented along this section of the coast (Joll pers
comm. 1998). Pearling aquaculture operations are active
within the Dampier Archipelago area and may have some
impacts on dugongs.

Eighty Mile Beach and Kimberley Coast

The data are insufficient to determine any trend in
seagrass distributions or abundance, and anthropogenic
influences are expected to be slight. Tropical cyclones are
common on this coast. The Roebuck Bay intertidal
seagrass communities are predominantly
Halophila/Halodule, and are regularly used by dugongs
(Prince 1986). There is an occasional loss of these
seagrass beds in rough weather. Reef-top seagrass
community in the Buccaneer Archipelago are species rich
(Walker & Prince 1987) and provide forage for small
numbers of dugongs. Limited trawling is permitted in this
area, but occurs in deep water that is believed to be remote
from dugong habitat. Deep water seagrass communities
off the West Kimberley coast are used by dugongs. These
communities include H. spinulosa and H. ovalis at depths
to >10m in some places (eg, Beagle Bay–Lacepede
Islands region; Prince pers comm. 2001). Apart from a
small area just northwest of Broome, all other waters are
closed to trawling by licensees in this fishery 
(Joll pers comm. 1998).

Fishing Pressure

Shark Bay

Wet lining and beach seining, both of which pose little
threat to dugongs, are the major commercial and
recreational charter fisheries in Shark Bay. Although
recreational gill netting is permitted, set nets are not used
in the Shark Bay Beach Seine and Mesh Net Fishery, so
dugongs are unlikely to get caught in nets. Legal
recreational gill netting requires net attendance. Impacts
from the prawn and scallop trawl fisheries have not been
studied since the early 1960s, however, there have been
isolated instances of fatal trawler interactions with
dugongs (Prince pers comm. 2001), despite a ban on
trawling in shallow coastal areas.

Exmouth Gulf and Ningaloo

Exmouth Gulf supports a prawn trawl fishery, in
which fishing is now banned in shallow water areas. There
are few known cases of accidental drownings of dugongs
in both legally and illegally set nets. Trawl fisheries are
excluded from Ningaloo Reef Marine  Park (Prince pers
comm. 2001).

Pilbara Coastal and Offshore Region 
(Exmouth Gulf to De Grey River) and 
Eighty Mile Beach and Kimberley Coast

While there is some commercial mesh netting in these
regions, which overlap the dugong population, the effects
on these dugongs are considered low. Recreational mesh-
netting is restricted. 

Indigenous Use and Hunting 

Shark Bay

Limited hunting of dugongs still occurs in this area.
Although the indigenous harvest has not been quantified,
it is not considered to pose a significant threat. Recent
inquiries and other reports concerning Denham-based
indigenous hunting activities suggest that shooting is the
main mode of capture (Western Australian Department of
Conservation and Land Management [CALM]
pers comm. 1998). The dugong take by indigenous
residents of the major regional centres of Geraldton and
Carnarvon (Figure 6.1) is not known, but is estimated to
be similar to, or higher than, the number taken by Denham
residents. Dugong research is being conducted in
collaboration with the local Yadgalah Aboriginal
Community with a view to developing community-based
management of dugong hunting in the region (Gales,
Holly & Lawler unpublished). 

Exmouth Gulf and Ningaloo

There is no known hunting of dugongs in this area
at present.

Pilbara Coastal and Offshore Region
(Exmouth Gulf to De Grey River)

Some hunting of dugongs occurs within the Dampier
Archipelago. The principal hunters are believed to be
expatriate Torres Strait Islanders. The communities at
Onslow and Port Hedland both include a high proportion
of indigenous peoples. Most indigenous people from
Onslow have a non-marine focus. There are no records of
dugong take.
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Eighty Mile Beach and Kimberley Coast

The indigenous west Kimberley dugong “fishery”
presently extends from north of the Buccaneer
Archipelago to the southern extremity of Eighty Mile
Beach. The system of distributing the catch is determined
by complex customary practice (Prince pers comm. 2001).

In 1998, the community of One Arm Point hunted
about 12 dugongs between One Arm Point and Sunday
Island (Wiggan pers comm. 1999). The catch  of the other
communities is not known. This is the only part of
Western Australia where there are reasonably large coastal
Aboriginal communities which have a tradition of using
the marine environment. Torres Strait Islanders and
Aborigines who are traditionally associated with other
parts of Australia also live and hunt in these communities.
The level of dugong hunting in this area, especially One
Arm Point, is thought to be high and may not be
sustainable at a regional scale (Prince 1986; Gales
pers comm. 2001).

Dugong tusks are highly prized among the west
Kimberley people. Exchange trading of dugong body
parts with non-indigenous people for manufactured
detachable ‘harpoon heads’ for hunting has occurred in
the past. Recipients made artifacts such as cigarette
holders from the tusks. Current use of dugong tusks for
this purpose is reported from the Aru Islands, Maluku
region in Indonesia. Traditionally, body parts are returned
to customary story sites (Prince pers comm. 2001).

Boat-related Impacts and Ecotourism

Shark Bay

Shark Bay attracts tourists who participate in
recreational fishing and other boating activities, resulting
in increased boat traffic. There are currently four
interaction licenses for commercial dugong watching in
Shark Bay working under strict guidelines (Gales pers
comm. 2001). Despite these rules, Gerrard (1999) found
that these tourism vessels disturbed dugongs from their
daily routine in 37% of observed encounters. With
increased speeds, this impact increases significantly
(Gerrard 1999). There have been prosecutions for non-
compliance, including the prosecution of a Shark Bay
operator in 2000 for separating a mother and her calf
(Morton 2001). Another business was convicted of
approaching a dugong too closely during a sight-seeing
trip off Monkey Mia in late 2000 (ABC 1999a). Wildlife
sailing cruises operate out of Monkey Mia and Denham
(Figure 6.1) (Anderson 1998a). Shallow-draft boats travel
over seagrass and bank areas where wave action is

diminished and high speeds can be maintained. In 1998, a
dugong death from a boat collision off Monkey Mia was
confirmed, and another death from a boat strike has been
reported.

Commercial filming of dugongs in Shark Bay has
become increasingly popular, with between five and ten
film crews, and several photographers visiting Shark Bay
each year. While a license is required from the Western
Australian Department of Conservation and Land
Management (CALM) for both filming and interacting
with dugongs, potential impacts on the animals from these
activities have not been investigated. Impacts may occur
as helicopters and light aircraft are often used for aerial
shots and filming crews operate underwater. The Western
Australian Department of Conservation and Land
Management (pers comm. 1998) is attempting to 
restrict flying heights above animals to 300-500m.
However, this will be difficult as it has no regulatory
control over airspace. 

Exmouth Gulf and Ningaloo

The close proximity of the reef to the shore in
Ningaloo Marine Park contributes to a high level of shore-
based tourist boat activity within the vicinity of seagrass
beds. The high usage of this area by tourists increases the
risk of dugong boat strikes and may potentially affect
dugong habitat. There are two licensed operators within
the marine park who conduct regular tours to favoured
dugong habitats. One operator conducted “swim with
dugong” tours. This operation has now ceased.

Pilbara Coastal and Offshore Region 
(Exmouth Gulf to De Grey River)

There is increasing interest in tourism in this area,
particularly diving and day trips. There are shacks on
many of the islands of the Dampier Archipelago, which
are regularly used by Karratha/Dampier residents. This
area has one of the highest levels of boat ownership per
capita in Australia, placing significant pressure on the
waters of the archipelago (Barton pers comm. 1998).
Occasionally, there are reports of dugongs being killed by
ship collisions in this region.

Eighty Mile Beach and Kimberley Coast

There are anecdotal reports from this region of
dugongs being injured in boat collisions (Prince
pers comm. 2001).
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Existing Conservation Initiatives

Dugongs are protected in the state waters of Western
Australia under the Wildlife Conservation Act 1950. The
Wildlife Conservation (Close Season for Marine
Mammals) Notice 1998 issued under the Wildlife
Conservation Act 1950 manages interactions between
humans and marine mammals in state waters. The notice
does this by setting limits on interactions and by
preventing some activities that may injure, disturb, molest
or otherwise interfere with, or result in the taking of
marine mammals. Dugongs are protected in the
Commonwealth waters off the Western Australian coast
by the Environment Protection and Biodiversity
Conservation Act 1999.

Research

Quantitative aerial surveys for dugongs have been
conducted in Shark Bay in 1989, 1994 and 1999 (Marsh
et al. 1994a; Preen et al. 1997; Gales pers comm. 2001),
Exmouth and Ningaloo in 1989, 1994, 1999 and 2000
(Exmouth only: Marsh et al. 1994a; Preen et al. 1997;
Prince et al. 2001) and along the Pilbara coast in 2000
(Prince et al. 2001). Studies of the ecology and general
behaviour of dugongs in Shark Bay have been carried out
by Prince et al. (1981), Anderson (1982a and b, 1986,
1989, 1994, 1997, 1998b), and Anderson & Prince (1985).
Anderson and his group studied dugong ecology and
tourism interactions in Shark Bay until the late 1990s.
Current studies of dugongs in Shark Bay by Nick Gales
and his group include studies of movements and 
foraging ecology. These are being conducted in
collaboration with the local Yadgalah Aboriginal
Community (Gales et al. 2001). A limited opportunistic
program of carcass salvage and information gathering,
including tissue samples for genetic studies, tusks for
ageing and other related studies (Edmonds et al. 1997),
museum specimen acquisition etc., has been maintained
(Prince unpublished data).

Management

Shark Bay

A list of recommendations for the management of
aquaculture operations has been provided in the Shark
Bay Management Paper for Fish Resources. The Fisheries
Department of Western Australia is currently reviewing
aquaculture activities in Shark Bay and is preparing a
strategic planning document.

In 1986, Fisheries Western Australia closed Shark Bay
to mesh netting to protect dugong populations. The
closures were promoted and implemented as a result of
earlier research by Bob Prince and Paul Anderson in
Shark Bay. All other commercial net fisheries are
managed on a limited entry basis. Fisheries Western
Australia continues to remove surplus fishing effort
through buy-backs of commercial fishing licenses under
the General Fishing Adjustment Scheme 1987 and the
Resource Sharing Initiative 1996-2000 (Francesconi &
Clayton 1996). 

Education opportunities for the recreational netting
sector are available through direct mail, as a license is
required to undertake this activity and licenses are
generally mailed out to applicants. Fisheries Western
Australia has also recently initiated winter education
activities in Denham. These education programs are open
to the general public but are targeted at children. The
focus of these programs is fisheries education, which
includes information activities on seagrasses and dugongs
(Vanstien pers comm. 1998). The visitor centre for
Monkey Mia provides educational information on the
Shark Bay Marine Park. Dugong information is a feature
of the centre. There are plans to build a World Heritage
Centre in Shark Bay in the next two to five years. This will
provide information on all the values of the World
Heritage Property including dugongs, which are
recognised as being of significant importance. 

Ecotourism in marine parks is controlled by licensing
under the Conservation and Land Management Act 1984
(for commercial vessels) and the Western Australia
Wildlife Conservation Act 1950 (licenses for marine
mammal interactions). The Western Australian
Department of Conservation and Land Management has
implemented a policy (Code of Conduct) that restricts
each current licensed charter vessel operating from
Monkey Mia, to one trip per day to the seagrass banks
where dugongs frequent. The vessels must also abide by
an interaction license, which prescribes how interactions
with dugongs are to occur. New closed season notices
have been gazetted regulating access to marine mammals
by non-licensed operators. Closed season notices and
licensing outside marine reserves is controlled under the
Western Australia Wildlife Conservation Act 1950.

Exmouth Gulf and Ningaloo

The Western Australian Department of Conservation
and Land Management regularly reviews the habitat
protection provisions for the Ningaloo Marine Park, to
assess their capacity to protect dugongs and their habitats.
The report ‘A representative marine reserve system for
Western Australia’ (Anon. 1994b) has identified
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additional marine areas as “worthy of consideration”
including
• a southern extension of the Ningaloo Marine Park
• the nearshore waters on the eastern and south-western

sides of Exmouth Gulf. 
Part of the justification of this reserve is the protection of
important dugong feeding grounds in Exmouth Gulf
waters. Ningaloo Marine Park has a management plan that
details the permitted fishery activities by recreational and
commercial fishers. There are some restrictions on the use
of gill nets in the region.

Pilbara Coastal and Offshore Region (Exmouth
Gulf to De Grey River), Eighty Mile Beach 
and Kimberley Coast

There have been no management actions developed
that are specifically designed to protect dugongs in these
regions. The report ‘A representative marine reserve
system for Western Australia’ (Anon. 1994a) has
identified additional marine areas as “worthy of
consideration” including the Robe mangal and adjacent
nearshore areas, and the waters surrounding Montgomery
and High Cliffy Islands (Figure 6.1). Commercial gill
netting is being reduced through a non-transferable
license policy.

Suggested Conservation Initiatives

Research 

The highest priority should be to conduct quantitative
aerial surveys along the parts of the Western Australian
coast that have not been surveyed i.e. the region between
the mouth of the De Grey River and the Northern Territory
border. 

Other research initiatives of high priority include:
1. Monitoring dugong distribution and abundance

using aerial surveys replicated at five yearly
intervals in appropriate weather conditions.

2. Conducting summer surveys of Shark Bay to
determine the seasonal distribution of dugongs
and the regional significance of different parts of
the Wooramel Seagrass Bank and the South Cove
lekking site (Figure 6.1). Funding has been
approved for this and it is scheduled for 2002. 

3. Investigating the location and season of birthing in
Shark Bay.

4. Collecting and/or collating data on the effects of
commercial mesh netting and other fishing
activities, and indigenous hunters on dugong
populations. These data should include (for
each fishery)

• number and fate of animals caught
• data and circumstances of catch
• size and sex of animals caught.
Priority should be given to the indigenous fishery
operating out of One Arm Point.

5. Conducting detailed studies on the extent and
range of dugong movements and habitat use to
determine the appropriateness of management
measures in specific locations with priority being
given to Shark Bay, Beagle Bay, Roebuck Bay and
One Arm Point because of the likelihood of
resident dugong populations. 

6. Genetic studies to determine stock boundaries.
7. Monitoring seagrass throughout Western

Australian waters following the recommendations
developed by the Commonwealth Scientific
Industrial Research Organisation (CSIRO) which
reviewed the status of fisheries-related seagrass
research within Australia (Butler &
Jernakoff 1999). 

Management

Habitat Protection

New information on dugong distribution and habitat
use, not available when the boundaries of the Marine
Protected Area within Shark Bay were established,
suggests that the capacity of the current Marine Protected
Areas to conserve dugongs needs to be re-examined
(Preen 1998). Following the recommendations of the
Shark Bay Regional Plan and the Marine Parks and
Reserves Selection Working Group, consideration should
be given to adding the waters east of Bernier and Dorre
Islands to the Shark Bay Marine Park (Figure 6.1).

Following the recommendation of the report ‘A
representative marine reserve system for Western
Australia’ additional marine reserves should be
considered including
1. a southern extension of the Ningaloo Marine Park
2. the nearshore waters on the eastern and south-western

sides of Exmouth Gulf
3. the Robe Mangal and adjacent nearshore areas
4. the waters surrounding the Montgomery and High

Cliffy Islands.

Specific processes that threaten dugongs should be
considered in environmental assessment programs. The
relevant Commonwealth, state and local government
departments, and major corporations operating in known
dugong areas, should be made aware of the need to
incorporate these considerations in assessment and
planning processes.
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Indigenous Management

Processes to involve indigenous people in the co-
management of sustainable traditional hunting should be
established in centres where there are significant numbers
of indigenous people who wish to hunt dugongs and
turtles. An integrated research approach between the
indigenous communities, government, non-government
and other research institutions is vital. Such centres
include (but may not be limited to) Denham, Geraldton,
Carnarvon, Onslow, Port Hedland, Lagrange, Broome,
Beagle Bay, Lombadina and One Arm Point (Figure 6.1).
Torres Strait Islanders and Aborigines who are
traditionally associated with other parts of Australia live
and hunt in these communities, and should be included in
further negotiations. Preliminary work to date has
recognised the diversity of groups already hunting
dugong’, including all the people known to have
customary priority, and recognise the shared dugong stock
resource base supporting this fishery (Prince pers comm.
2001). The development of a culturally appropriate
education program tailored to each community in
conjunction with management, may assist in encouraging
indigenous people to take responsibility for managing
their dugong harvest.

Fishery Interactions 

Fisheries Western Australia is committed to working
with the industry in the preparation of By-catch Action
Plans (consistent with the National Policy on By-catch),
for all commercial fisheries on a priority basis. Work has
commenced on the plans for the Shark Bay Scallop and
Prawn Trawl Fisheries, and the Pilbara Fish Trawl
Fishery. It is anticipated that work will commence on a
plan for the Exmouth Trawl Fishery in the near future.
During the preparation of these plans, the issue of dugong
protection needs to be carefully considered. The plans will
address the need to improve the reporting of any
interactions between dugongs and fishing operations and
if necessary, outline the mechanisms required to minimise
impacts. To parallel the Environment Protection and
Biodiversity Conservation Act 1999, where it is a legal
requirement to report the incidental death of a dugong in
Commonwealth waters, we recommend that the failure to
report incidental catch be considered a serious fisheries
offence under the Fisheries Regulation 1995.

An education program to inform commercial fishers
on aspects of dugong conservation biology, management,
and on methods to minimise incidental dugong take
would be beneficial. This may include workshops run by
the industry associations, the Fisheries Industry Training
Council, and appropriate government agencies on dugong
conservation biology and fishing methods.

Ecotourism

The Wildlife Conservation (Closed Season for Marine
Mammals) Notice 1998 issued under the Wildlife
Conservation Act 1950 sets limits on interactions between
humans and marine mammals. These regulations provide
controls over dugong watching activities. For example, a
contact vessel or aircraft must not, without reasonable
excuse, block or otherwise cause a dugong to alter its
direction or speed of travel. Contact vessels must not
exceed a speed of 10 knots without reasonable cause
within 100m of a dugong and must abandon interaction
with a dugong at any sign of the animal becoming
alarmed or disturbed except in case of remedial action.
Gerrard (1999) suggests that this speed be further reduced
to 2 knots. Swimming with dugongs is banned in Western
Australia. A visitor education/awareness program would
address many of the unknowns or untruths about dugongs
in Western Australia. Pamphlets or interpretive talks on
ecotourism ventures are useful in informing visitors of the
issues dugongs face (Gerrard 1999).

Conclusions

• Western Australian waters support large numbers of
dugongs, which currently appear to be subject to
relatively low levels of anthropogenic impacts in areas
such as Shark Bay. The threats to dugongs in the
Kimberley Region need to be quantified and their
significance assessed.

• There is already a substantial knowledge base
regarding dugongs in Shark Bay. Information and
management intervention are required for other lesser
known regions of Western Australia such as in the
West Kimberley where unresolved dugong-related
management issues occur. 
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Distribution and Abundance

Cape Londonderry to Daly River

Cape Londonerry is located in Western Australia
approximately 2o west of the Western Australian/
Northern Territory border. The Daly River is situated on
the Northern Territory west coast (Figure 6.2). There is no
information on dugongs in this region and it will not be
considered further in this document, except under
“Suggested Conservation Initiatives”.

Northern Coast (Daly River to Milingimbi) 

As a result of a quantitative aerial survey conducted in
1984, Bayliss (1986) estimated that 2,953 (± s.e. 530)
dugongs occurred in the coastal waters of the Northern
Territory between the Daly River and Milingimbi
(Figure 6.2). However, he did not correct for availability
bias (Marsh & Sinclair 1989b). Re-calculation of the
estimate using the correction factor methodology of
Marsh & Sinclair (1989a and b) and Marsh and Saalfeld
(1989) gives a population estimate of 13,800 (± s.e. 2,683)
(Bayliss & Freeland 1989). Bayliss described the
distribution of dugongs along this coast as patchy, with
higher densities generally associated with shallow water,
larger islands and bays. 

Gulf of Carpentaria Coast 
of the Northern Territory

The coastal waters of the western Gulf of Carpentaria
were surveyed in 1984/85 by Bayliss and Freeland (1989)
using the methodology of Marsh and Sinclair (1989a
and b). The surveys produced very similar population
estimates, in the dry season 16,816 (± s.e. 2,946) and wet
season 16,846 (± s.e. 3,257). Most dugongs occurred
between the Sir Edward Pellew Islands and the mouth of
the Limmen Bight River (9,635 ± s.e. 2,622 in 1984 and
10,812 ± s.e. 2,967 in 1985) (Figure 6.2). Preen
resurveyed this area of high dugong density in the dry
season of 1994 and the wet season of 1995. Preliminary
analyses indicate a 61-77% reduction in dugong
abundance (Preen 1995). Given the tendency of dugongs
to undertake large-scale movements, it is difficult to
assess the significance of these results without a resurvey
of the whole region, including the adjacent Queensland
coast. Each of the four surveys documents slightly
different distribution patterns, and most areas between the
Sir Edward Pellew Islands and the mouth of the Limmen

Bight River were used by large numbers of dugongs at
some stage. The area around the Sir Edward Pellew
Islands was consistently important dugong habitat.

Gulf of Carpentaria Coast of Queensland 

Aerial surveys were conducted in the 1970s using a
shoreline survey technique that identifies inshore dugong
habitats and provides minimum uncorrected counts
(Heinsohn & Marsh 1977; Marsh et al. 1980). These
surveys indicated that the area around the Wellesley
Islands was the most important dugong habitat along the
Queensland coast of the Gulf of Carpentaria with 91
animals counted in April 1975 (Ligon 1976), 160 in April
1976, 271 in July 1976 (this survey did not include the
South Wellesley Islands), 265 in November 1976 and 213
in April 1977 (Marsh et al. 1980) (Figure 6.3). The
surveys also suggested that there was a seasonal
movement of dugongs within the Wellesley Islands area
(Marsh et al. 1980). These seasonal changes in
distribution agreed with the knowledge of traditional
hunters (Marsh et al. 1980), suggesting that it was not an
artefact of the shoreline survey design. 

Marsh and Lawler (1993) resurveyed the Wellesley
Island region for marine wildlife in December 1991 using
the transect technique developed by Marsh and Sinclair
(1989a and b) and Marsh and Saalfeld (1989). The survey
indicated that dugong numbers were high in shallow
waters within the 3m depth contour. This result was
consistent with the results of surveys by the
Commonwealth Scientific and Industrial Research
Organisation (CSIRO), which found that most of the
seagrass beds in this region occur at depths of less than
3.7m (Poiner et al. 1987). The estimated dugong
population in the Wellesley Islands region in December
1991 was 4,067 (± s.e. 723) animals at an overall density
of 0.46 (± s.e. 0.082) dugongs km2 (Marsh & Lawler
1993). When compared with surveys using the same
technique of other parts of the dugongs’ range in
Australia, this result indicated that the Gulf of Carpentaria
region supported Queensland’s third largest population of
dugongs, and that it is among the six most important
dugong habitats in Australia. 

The coastal waters of the Gulf of Carpentaria adjacent
to Queensland were surveyed in December 1997 (Marsh
et al. 1998). The survey was designed to facilitate
comparison with the 1991 survey of the Wellesley Islands.
It is impossible to interpret the differences between the
1997 survey and the shoreline surveys of the west coast of

NORTHERN TERRITORY AND THE QUEENSLAND COAST
OF THE GULF OF CARPENTARIA
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the Gulf of Carpentaria conducted in the 1970s, because
of differences in survey technique. However, the fact that
the 1997 survey sighted only one dugong between the
mouth of the Staaten River and Cape Keer-weer
(Figure 6.3), a region where shoreline surveys had sighted
large numbers of dugongs in the 1970s (Heinsohn 1976;
Ligon 1976; Heinsohn & Marsh 1978) is of concern, but
may simply reflect large-scale movements. 
The total dugong population of the coastal waters 
of the Gulf of Carpentaria adjacent to Queensland in
December 1997 was estimated to be 4,266 (± s.e. 657)
dugongs with an overall density of 0.12 (± s.e. 0.02)
dugongs km2. The highest density was in the Wellesley
Islands area. The estimated dugong population of the
Wellesley Islands area was 2,648 (± s.e. 524) dugongs
(62% of the total). There was no significant difference
between the estimated number of dugongs in these areas
in 1991 and 1997. However, it should be noted that the
1997 estimate was only 65% of the 1991 estimate, and the

power of the surveys to detect a significant decline
is weak. 

Quantitative aerial surveys were carried out in the
regions around Weipa (in November 1991 and December
1997) and Karumba (in December 1994 and December
1997) (Figure 6.3). The numbers of dugongs sighted were
too low to estimate population size in all cases. The
available evidence suggests that the vicinities of these
ports are not important dugong habitats.

Marsh et al. (1998) compared the estimated dugong
population of the Queensland coast of the Gulf of
Carpentaria with other areas surveyed in Australia 
using the same technique, and found there were 
far more dugongs in the waters of the Gulf of Carpentaria
adjacent to the Northern Territory (16,846 ± s.e. 3,259) 
in the 1980s than in the waters adjacent to Queensland 
in 1997 (4,266 ± s.e. 657 or 20% of the Gulf of
Carpentaria population). Presumably, this partially
reflects the much greater area of seagrass along the

Figure 6.2 – The Northern Territory Coast of the Gulf of Carpentaria showing place names mentioned in the text.
Inset bottom left: The northwest coast of the Northern Territory and the Melville Island region.
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Northern Territory coast (751 km2) than in Queensland
(155.3 km2 (17% of total)) (Poiner et al. 1987).

Threatening Processes

Habitat Loss and Degradation

Northern Coast (Daly River to Milingimbi)

There are no quantitative records of habitat loss or
degradation in this region. However, destruction of

seagrass beds and fringing mangrove communities is
presumed to have occurred with the development of
Darwin Harbour. There are concerns about the status of
the dugong population in Darwin Harbour, especially
around the development site of the proposed gas
liquidification plant at Wickham Point. The Northern
Prawn Fishery is also active along this coast. The effects
of trawling on seagrass beds have not formally been
investigated, but there is concern that it is detrimental. As
a result the Northern Prawn Fishery has closed specific
areas to trawling (see below).

Figure 6.3 – The Queensland coast of the Gulf of Carpentaria
showing place names mentioned in the text.
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Gulf of Carpentaria Coast
of the Northern Territory

The only record of habitat loss or degradation is from
the area between the Sir Edward Pellew Islands and the
mouth of the Limmen Bight River (Figure 6.2). Poiner
et al. (1987) estimated that this area contained some
300km2 of seagrass. These meadows were severely
damaged by Cyclone Sandy in 1985. The 183km2 of
seagrass between West Island and the Limmen Bight
River were completely destroyed (Thorogood et al. 1990).
The recolonisation process was slow. By 1988, about 20%
of the area had been recolonised by seagrass, but by 1994
much of the area had fully recovered to pre-cyclone Sandy
conditions (Poiner & Peterken 1996). Halodule uninervis
and Halophila ovalis were the predominant
recolonising species. 

Dredging for the port of the McArthur River mine
(Figure 6.2) has had little impact on seagrasses,
destroying an estimated 0.1km2 in the Bing Bong area.
There is potential, however, for ore spillage associated
with this port to cause heavy metal pollution. Given the
dietary importance of dugongs to the Aborigines at
Borroloola (Figure 6.2) and the capacity of dugong to
bioaccumulate such toxins, the potential of heavy metal
contamination as a result of the McArthur River ore
loading facility is of concern. 

The Northern Prawn Fishery is active in this area and
has closed off specific areas to trawling to protect
seagrass beds.

Gulf of Carpentaria Coast of Queensland

Anthropogenic inputs into this area are low except for
two areas of industrial development: Weipa (site of the
Comalco bauxite mine and the associated port) and
Karumba (site of the loading facility for the proposed
Century Zinc and Lead Mine) (Figure 6.3). The
development of the Karumba loading facility requires the
dredging of a channel up to 16km long and 54m wide, as
well as maintenance dredging every two years (Dames &
Moore 1994). Dredging is likely to generate a plume of
sediment which could affect the nearby seagrass beds.
Spills of ore from ship loading operations present a risk of
heavy metal accumulation in sediments, however, the
loading operations are some 5km from the seagrass beds
at the mouth of the Norman River where dugong feeding
trails have been observed (Dames & Moore 1994) 
(Figure 6.3). Loss or damage to these small, but isolated
seagrass meadows, may affect the ability of dugongs to
move between their feeding grounds in the southern Gulf
of Carpentaria.

Fishing Pressure

Northern Coast (Daly River to Milingimbi)

Nets used in the Northern Territory commercial net
fisheries, catch and kill dugongs. These fisheries include:
the Barramundi Fishery using nets set in some river
mouths and on tidal flats, the inshore Shark Fishery using
pelagic nets, the Bait Net Fishery and the Coastal Net
Fishery using coastal nets that may be staked at one end.

Gulf of Carpentaria Coast 
of the Northern Territory

Few records of fishery-related mortalities are
available. Marsh et al. (1986), reported conversations with
local fishers who stated that dugongs were frequently
caught in the nets of barramundi fishers in the Borroloola
area (Figure 6.2). In mid-1995, the death of 36 dugongs
which drowned in a gill netting incident in the vicinity of
the mouth of the McArthur River was widely reported
(see Northern Territory News July 11, 17, 23, and 26
1995). In August 2001 eight dugong deaths in the
McArthur River, near the town of Borroloola, were linked
to nets from a commercial fishing boat (ABC 1999b).
Other possible sources of mortality include commercial
barramundi fishing using nets set in river mouths (Bayliss
& Freeland 1989), inshore shark fishing using pelagic nets
or longlines, bait fishing using nets to catch bait for
mudcrab fishers and staked coastal nets used by the
coastal net fishery. There are reports of dugong meat
being used as bait by crab fishers in the Limmen Bight
region (Mitchell pers comm. 2001).

Gulf of Carpentaria Coast of Queensland

The region supports a major component of the
commercially important Northern Prawn Fishery, and a
limited entry inshore finfish fishery involving 109
licensed operators with a total annual catch of about 1,100
tonnes, worth $5.7 million (QFMA 1998). The area of the
inshore finfish fishery comprises all tidal waters in the
Gulf of Carpentaria and adjoining waterways between the
25 nautical mile line and the shore.

There are no contemporary quantitative data on the
incidental take of dugongs along the Queensland coast of
the Gulf of Carpentaria. However, anecdotal information
suggests that incidental captures were not uncommon in
the late 1970s and early 1980s when the number of mesh-
netters operating along the Queensland coast of the Gulf
of Carpentaria (Garrett pers comm. 1998), and the fishing
effort (Magro et al. 1996) were much higher than today.
Concern persists about the incidental by-catch of
protected species as reflected in the Draft Management
Plan for the Inshore Finfishery (QFMA 1998). In
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addition, there has been community concern about the by-
catch of marine wildlife in nets set by boats fitted with
power-assisted hauling devices. 

Marsh et al. (1998) report data from the Queensland
Fisheries Management Authority (QFMA) C-Fish
Logbook Program, which indicates that in 1996 about
84% of netting effort (days fished) in the Queensland
waters of the Gulf of Carpentaria (to 25 nautical miles
offshore), occurred in inshore waters. Approximately 90%
of this effort occurred along the coast between Weipa and
Karumba. An average of 8.6% of the netting effort in
Queensland waters of the Gulf of Carpentaria occurs in
the Wellesley Island area, with 7.7% occurring in the
region which supports the greatest numbers and highest
densities of dugongs.

Indigenous Use and Hunting

Northern Coast (Daly River to Milingimbi)

There are few quantitative records of mortality
associated with indigenous hunting. The four
communities of the Tiwi Islands (Figure 6.2); Nguiu
(population 1300), Milikapiti (population 450),
Pirlangimpi (population 300) and Wurangkuwu
(population 35) hunt dugongs mainly during turtle
hunting trips. Most dugongs are caught around the Cape
Gambier, Cape Hotham and Vernon Islands region.
Yunanti and Quanipiri Bays located on the northeast tip of
Melville Island (Figure 6.2) are known dugong breeding
grounds, and are considered off limits to hunting by the
Tiwi People. The Tiwi Land Council estimated that
approximately one dugong a fortnight is taken (Hicks
pers comm. 1999).

The Aboriginal people of northeast Arnhem Land, the
Yolngu, are the traditional owners of lands consisting of
about 8500km2.. Most Yolngu people reside at Elcho
Island (Galiwin’ku) (Figure 6.2). The coastal-marine
environment and resources (including dugongs) are an
integral component of their economic and cultural
identity. The Larrakia are the traditional owners of the
Darwin region. A dugong dreaming site called
Mamuruldjamul at Talc Head (ECNT 2001) signifies their
important cultural and spiritual link with dugongs. The
Larrakia are referred to as ‘salt-water’ people by the
central Aboriginal tribes because of their link with the sea
and their reliance on marine resources. Both the Yolngu
and Larrakia hunt dugongs, however, information on this
activity was lacking at the time of writing.

A recent decision by the High Court of Australia (The
Commonwealth v Yarmirr; Yarmirr v Northern Territory
[2001] HCA 56 (11 October 2001) D7/2000 and
D9/2000) confirms that the indigenous people of the

Croker Island region (Figure 6.2) hold Native Title over

3300km2 of sea beyond the low water mark. Although
these sea rights are not exclusive or commercial, the
Native Title Tribunal announced that 120 Native Title
applications around Australia can now proceed. This
decision strengthens the rights of indigenous peoples to
hunt in their sea country.

Gulf of Carpentaria Coast 
of the Northern Territory

Bertram and Bertram (1973) reported that an average
of 62 dugongs were harvested per annum by the residents
of the Numbulwar community at the mouth of the Rose
River during the 1960s (Figure 6.2). In 1985, Bayliss and
Freeland (1989) reported on the basis of interviews that
residents had noted an apparent decrease in dugong
abundance at this community, where the dugong harvest
had dropped to approximately 10 per annum. It was not
certain whether this apparent decrease in abundance was
a result of a reduction in the dugong population from
overhunting, limited hunting effort or a change in dugong
behaviour.

Bradley (1997) recorded approximate dugong catches
over a 70 year period by Yanyuwa indigenous hunters
between the ages of 25 and 45 years around the Sir
Edward Pellew Islands (Figure 6.2). This age range
represents the peak period of a hunter’s life. The data were
collected from informal conversations with both men and
women from local groups and from Bradley’s own
observations in the 1990s. The average number of
dugongs caught per hunter per year was: in 1920, ten
dugongs (total 450); in 1950, seven dugongs (total 135);
in 1970, four dugongs (total 48); and in 1994, two
dugongs (total 14) (Bradley 1997).

Anecdotal evidence (Monkivitch pers comm. 1998)
suggests that dugong numbers around Groote Eylandt
(Figure 6.2) have been reduced to zero from what used to
be a large population. Despite this, dugongs are still a part
of the regular diet of the people of Groote Eylandt.
Hunters from this area reportedly travel to the mainland to
hunt. Hunting parties of three to five individuals are
alleged to take an aluminium boat to the mainland and
remain there for a month of hunting. The meat is frozen
and then sent back to the island to feed many people.
There are no data about the dugong catch of other
communities in this region, such as Yirrkala, Cambaringa
and Ngukurr (Figure 6.2).

Gulf of Carpentaria Coast of Queensland

The residents of Mornington Island (Marsh et al.
1980) and coastal communities in the Wellesley Island
region hunt dugongs (Figure 6.3). Two respondents to the
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postal questionnaire distributed in 1974 by Anderson and
Heinsohn (1978) variously reported an annual catch of
21-50 and 51-100 dugongs. Marsh et al. (1980)
estimated that indigenous hunters at Mornington Island
(Figure 6.3) killed about 40 dugongs per annum in 
the late 1970s, as recorded by a biologist who spent
extensive periods residing on the island in 1976, 1977 and
1978. There are no data on the level of the current harvest
by this community, and it is impossible to evaluate its
likely sustainability. 

Dugongs were not hunted traditionally along the
western coast of Cape York (Chase 1981), and Heinsohn
(1976) noted that dugongs were not being hunted by the
residents of Kowanyama and Edward River (now
Pormpuraaw) (Figure 6.3). However, there is anecdotal
evidence that people resident in Weipa and Karumba
hunted dugongs in the 1970s (Anderson & Heinsohn
1978; Marsh 1984), and that dugong meat was sold in
Weipa South (Marsh 1984). By the 1990s, people from
Weipa were travelling across Cape York to hunt dugongs
in the region around Lockhart River, (Marsh & Corkeron
1996) and dugong meat was being illegally traded with 
non-indigenous residents of the area (Deirings 1993)
(Figure 6.3). This information suggests that local
indigenous peoples consider the likelihood of dugongs
being hunted successfully in the Weipa region to be low, a
result consistent with the aerial survey data.

Boat-related Impacts and Ecotourism

There are no data for the entire region, but impacts are
generally expected to be low, except near the isolated sites
of industrial development such as Darwin, Numbulwar,
Groote Eylandt (Figure 6.2), Karumba and Weipa
(Figure 6.3). The use of the Sir Edward Pellew Group of
Islands as a tourist destination has caused a recent
increase in boat traffic in the area. Dugong hunters from
the Yanyuwa group believe that this increase in boat traffic
in their sea country has fragmented the large herds of
dugongs that used to occur in the region and alienated
them from inshore seagrass beds. Furthermore, damage to
seagrass beds by boat propellers is evident in some areas
near river and creek mouths (Bradley 1997).

Other Mortalities

Dugongs are killed as a result of extreme climatic
events in the Gulf of Carpentaria. A respondent to Anderson
and Heinsohn’s (1978) postal survey reported that between
11 and 20 dugong carcasses had washed up on the beaches
at Mornington Island after the unusually heavy wet season
in 1973-74. At least two dugongs were stranded at
Mornington Island in 1977 by Cyclone Ted (Heinsohn &

Marsh 1977). In March 1994, tropical cyclone Kathy
crossed the Northern Territory coast in the southwest Gulf
of Carpentaria, adjacent to the Sir Edward Pellew group of
islands. An accompanying storm surge stranded large
numbers of marine mammals, including dugongs, over an
area of about 250km2 (Marsh et al. 1986).

Existing Conservation Initiatives

Legislation

The dugong is protected in the Commonwealth waters
in this region by the Environment Protection and
Biodiversity Conservation Act 1999, in Northern Territory
waters by the Northern Territory Parks and Wildlife
Conservation Act 2000 and in Queensland waters by the
Nature Conservation Act 1992.

The indigenous take of dugongs in Northern Territory
waters is exempt as prescribed under Section 122 of the
Northern Territory Parks and Wildlife Conservation Act.
This Act strengthened penalties for illegal take of
protected wildlife such as dugongs. To meet the
requirements of this Act, the Northern Territory Parks and
Wildlife Commission has drafted a Dugong Management
Program, which is scheduled to be released for public
comment in 2001. The Program will outline the approach
to dugong research and management in the Northern
Territory for the next five years.

Research

The aerial surveys conducted above have been the
major research initiative in the region. In addition,
Dr Tony Preen caught several dugongs in the Borroloola
area for satellite tracking. One animal travelled across to
the Wellesley Islands area (Figure 6.3) (Preen 1995).
Whiting (2001) reported on dugongs feeding on algae in
Darwin harbour.

Management

Northern Coast (Daly River to Milingimbi)

Habitat Protection

Cobourg Marine Park has been declared by the Parks
and Wildlife Commission of the Northern Territory under
the Cobourg Peninsula Aboriginal Land Sanctuary and
Marine Park Act 2000. The Marine Park management
plan has no special provisions for the protection of
dugongs, but relies on their status as protected wildlife
under Northern Territory legislation. Another marine park
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has been proposed for Beagle Gulf, which would include
the mouth of the Darwin harbour. This is an area where
dugongs are regularly seen (Whiting pers comm. 1999).
The Parks and Wildlife Commission has a draft Strategy
for Marine Protected Areas in the Northern Territory, but
implementation is being delayed by indigenous
land claims. 

Fishery Interactions

The Northern Territory Fishing Industry Council
released an information kit in mid-1997, which
complemented and paralleled the 1996 strategy to
minimise the incidental capture of dugongs in barramundi
nets in the area inshore of the Sir Edward Pellew Islands.
The information kit, distributed to every Northern
Territory licensee, details species at risk, including
dugongs. The kit outlines specific practices and
precautions when fishing in dugong areas, and includes
the overall risk that commercial fishing presents to
threatened species. 

Fishers intending to operate in Northern Territory
commercial fisheries have to undergo a pre-nomination
interview by the Fisheries Division, during which they are
informed of their legal obligations and restrictions on the
use of fishing gear. These fisheries also have a code of
practice in place that addresses fishing practices and
interactions with marine mammals. There are net mesh
sizes, attendance and length restrictions for some
fisheries. At this stage, coastal net fishers must be within
500m of their nets and restricted net fishers (mainly crab
fishers fishing for bait) must be at the net. Other net
fisheries are in the process of defining attendance
requirements (Callogeras pers comm. 1998).

The Northern Prawn Fishery has made considerable
efforts to close off all known areas of seagrass to prawn
trawling (Anon. 1998). There has been a total ban on
trawling and navigation in specific coastal waters, except
in the specific transit corridors (Darwin Harbour and Fog
Bay) from Point Blaze due west to a point 3 nautical miles
offshore, continuing to Shoal Bay and waters within Port
Essington (from Turtle Point and Cobourg Peninsula)
(Figure 6.2).

Indigenous Management

Representatives from the Tiwi Land Council (TLC)
who comprise the Tiwi Coastal Water Committee, manage
their resources in conjunction with the Northern Territory
Department of Fisheries and Primary Industries. The Tiwi
people have acknowledged the need for a consultative
system of management with the Northern Territory
government and are hopeful that resources will be
provided for training of indigenous people to co-manage
the extensive coastline.

Gulf of Carpentaria Coast
of the Northern Territory

Habitat Protection

There are currently no marine parks or sanctuary areas
in the Gulf of Carpentaria coast of the Northern Territory.

Fishery Interactions

The Northern Land Council and the Northern
Territory Fishing Industry Council jointly released a
strategy in October 1996, to minimise accidental capture
of dugongs in barramundi nets. The strategy applies to the
area from Bing Bong Creek to Pelican Spit along the coast
adjacent to the Sir Edward Pellew Island Group
(Figure 6.2). Strategies included the protection of parts of
a well-known seagrass feeding area in the region of the
McArthur River mouth. Fishing practices to minimise
their interaction by prohibiting the use of nets in and
around the mouth of the McArthur River and the Sir
Edward Pellew Islands (termed Port McArthur) have been
introduced. The use of bait nets is prohibited in the area
extending from Bing Bong to the Queensland border,
including the Sir Edward Pellew Islands. Limited coastal
net fishing activity occurs in this region with 3-4
barramundi fishers in operation.

Bait net fishers are required to attend their nets at all
times and must ensure the net is cleared and the catch
sorted in no less than 30cm of water. Coastal net fishers
are required to remain within 500m of their net at all times
and to sort their catch in the same manner as bait net
fishers. The Shark Fishery has instigated a three for one
license reduction scheme, which came into force in 1998.
Furthermore, shark nets are prohibited within 2nm of the
low water mark. This is intended to minimise interactions
with dugongs.

The Northern Prawn Fishery has closed off specific
areas to prawn trawling in the Gulf of Carpentaria (Anon.
1998). These areas include
1. waters within Caledon Bay inside Point Alexander

and the point north east of Mt. Caledon
2. specific coastal waters from Cape Shield to

Connexion Island, then south-westerly to the point
14o30’S latitude and 136oE longitude, then west to a
point 2 nautical miles offshore and continuing south
and south-easterly to West Island (Sir Edward
Pellew Group)

3. waters in five areas around Groote Eylandt
4. waters within Arnhem Bay inside a line running from

Cape Newbald to Flinders Point
5. waters surrounding the Sir Edward Pellew Group.
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Gulf of Carpentaria Coast of Queensland

Habitat Protection

A marine park has been proposed for the waters
around the Wellesley Islands in view of their high
conservation value.

Fishery Interactions

In 1977, in recognition of the cultural and social needs
of other resource users, 17 of the Gulf’s 27 rivers in
Queensland were partially closed to mesh netting.
Extensions of the existing closures have been
implemented in addition to the closure of waters at Port
Musgrave to set mesh nets (QFMA 1999). One of the
reasons why there is a closure at the mouth of the Norman
River is to protect dugongs (QFMA 1998). The inshore
finfish fishery is also closed from October through
January each year to protect barramundi stocks. Although
there are no marine parks in the Queensland waters of the
Gulf of Carpentaria, the benthos is protected by the
following Fisheries Habitat Areas: Eight Mile Creek,
Morning Inlet-Bynoe River, Staaten-Gilbert and
Nassau River (Figure 6.3). 

Net attendance requirements legislated in the
Queensland Gulf of Carpentaria Inshore Finfish Fishery
Management Plan 1999, state that a person using nets in
inshore fishery areas, rivers and creeks must be within five
nautical miles of the net; for foreshore nets a person must
be within six nautical miles, and for offshore nets, a net
attendance of 100m is required. 

The Northern Prawn Fishery (NPF) has closed
specific areas to prawn trawling in the Gulf of Carpentaria
(Anon. 1998). These areas include
• from Bundella Creek on the mainland to Gee Wee

Point (Mornington Is.) along the southern shore of
Mornington Is. to Cape Van Dieman, southwest to
Raft Point (Bentinck Is.) to the mainland at Tarrant
Point and around the shoreline to Bundella Creek
(Figure 6.3) 

• from Cape Van Dieman to Pisonia Island, northwest to
Mudgun Point (Linguanguanje Is.), then along the
2 nautical mile line northwest, west and southwesterly
to Longitude 139o28’, south to the shoreline, and east
and southeasterly to the commencement at Cape Van
Dieman (Figure 6.3).

There is an exempt transit corridor between
Mornington and Bentinck Islands in this region.

Suggested Conservation Initiatives

Research 

1. The most important areas for dugongs in the Northern
Territory need to be identified at a local scale and
publicised as a basis for negotiations with the
indigenous peoples who own 86% of the coastline.

2. Monitoring dugong distribution and abundance
should be undertaken using aerial surveys replicated
at appropriate intervals. Aerial surveys should include
waters from Cape Londonderry in Western Australia
to Daly River in the Northern Territory in order to
obtain baseline data for this data-deficient area.
Co-ordination of aerial surveys of the Gulf of
Carpentaria between Western Australia and the
Northern Territory, and also Queensland and the
Northern Territory would be highly desirable as
dugongs are known to cross jurisdictional boundaries
in this region. This quantitative information would
benefit from research on the state of the dugong
habitats.

3. Research programs should be established to collect
and/or collate data on the take of dugongs by
commercial and recreational fishing activities and
indigenous hunters. These data should include (for
each fishery)
a) number and fate of animals caught
b) data and circumstances of catch
c) size and sex of animals caught.

4. Detailed studies on the extent and range of dugong
movements, and habitat use in key regions should be
conducted to determine the appropriateness of
management measures in specific locations. These
studies and subsequent management measures could
be implemented by
• satellite tracking individual dugongs 
• an analysis of dugong sightings from aerial

surveillance flights.

5. Seagrass monitoring, including effects of trawling on
seagrass communities, should be carried out following
the recommendations developed by Butler and
Jernakoff (1999).

6. As Australia and Indonesia share the Arafura Sea, they
should consider conducting joint surveys of marine
mammals in this region (see Figure 4.12, page 75).
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Management

Northern Territory

Habitat protection

We suggest that the Parks and Wildlife Commission of
the Northern Territory upgrade habitat protection where
appropriate in consultation with relevant indigenous
peoples. We further recommend the inclusion of any
impacts on dugong populations in Environmental Impact
Assessments on proposed coastal developments in
the region.

Fishery interactions

We suggest the Northern Territory Fisheries Industry
Council and the Northern Territory Department of
Primary Industry and Fisheries incorporate a specific
endangered species awareness module into fishing
industry training courses. Such education programs may
need to address cultural sensitivities. Such a program
could include workshops on dugong conservation biology
and fishing methods, and could be run by the industry
associations, the Fisheries Industry Training Council, and
appropriate government agencies. 

Indigenous management

Mechanisms to empower indigenous peoples to
manage their traditional harvesting should be negotiated
in centres where there are significant numbers of
indigenous people who wish to hunt dugongs and turtles.
Effective cooperative management will require the
development of a long-term strategy for the training,
career structure and resourcing of indigenous community
rangers, so that they can participate effectively in dugong
management and research programs as well as playing an
increasingly important role in managing their lands
(Anon. 1996a). Legal mechanisms should also be
investigated to enable management powers to be divided
to local indigenous communities.

The Dhimurru Land Management Aboriginal
Corporation based at Yirrkala is a Yolngu peoples
organisation involved in management of the natural
resources within the homelands of the constituent groups.
They have a focus project called Miyapunu “sea meat”,
which was inititated by Yolngu elder, Kjalalingpa
Yunupingu who noted a decline in marine turtles (Prince
pers comm. 2001). By combining traditional and
contemporary Aboriginal knowledge with non-Aboriginal
data and research methods the project improves Yolngu
understanding of Miyapunu distribution and ecology in
the region to quantify the harvest of Miyapunu, and to
record traditional management practices. Although the
group focuses on turtles, the potential for collation of

similar information on dugongs within this project should
be investigated.

Gulf of Carpentaria Coast of Queensland

Habitat protection

The declaration of the area along the coast from the
mouth of the Albert River to the mouth of Arthur’s Creek
(west of Bayley Point) and north to latitude 16o 20’S as an
Indigenous Protected Area, would provide a structure for
the community-based management of the dugong and
green turtle catch. This area is currently under Native Title
Claim, and the arrangement could be achieved by
agreement between the traditional owners and the state.
This initiative would be a significant step in protecting
dugongs in Queensland waters of the Gulf of Carpentaria,
as this area consistently supports high numbers of
dugongs (i.e. 62% of the 4,266 animals along the
Queensland coast of the Gulf of Carpentaria in
December 1997).

Indigenous management

Declaring an Indigenous Protected Area in the
Wellesley Island region would also assist in formally
recognising the special significance of the dugong and
green turtle to Aborigines living in Gulf communities,
especially Mornington Island. Strategies to regulate
traditional hunting must consider green turtles as well as
dugongs, as the two species are hunted together using the
same technique (Marsh 1996). Effective cooperative
management regimes will require the development of a
long-term strategy for the training, career structure and
resourcing of indigenous community rangers. This
initiative is necessary if indigenous Australians are to
participate effectively in dugong and sea turtle
management and research programs, as well as playing an
increasingly important role in managing their land and sea
country (Anon. 1996a). This approach is consistent with
the Oceans Policy (Environment Australia 1998).

Fishery interactions

Given that more than 60% of dugongs in the
Queensland waters of the Gulf of Carpentaria occur in the
Wellesley Islands area, establishing an Indigenous
Protected Area in which commercial netting is banned as
outlined above, should significantly reduce the effects of
fishing on protected wildlife. Closing this most important
area for marine wildlife to netting would be a significant
step towards meeting the objective of the QFMA Draft
Management Plan for the inshore Finfish Fishery of the
Gulf of Carpentaria, ‘to minimise the effects of fishing on
protected wildlife’ (QFMA 1998).
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Fishing practices throughout the Queensland waters
of the Gulf of Carpentaria need to be modified in close
consultation with local fishers, with the aim of reducing
the incidence of dugong and other marine wildlife
drowning in gill nets. We suggest:
• Compulsory participation in Queensland Commercial

Fishing Organisation’s Endangered Species
Awareness Course. Since the course commenced in
Karumba in May 1998 there have been more than 50
participants. Because of the remoteness of the area,
enforcement capacity is limited and thus education is
vital.

• A requirement for all vessels operating in the Gulf of
Carpentaria inshore finfish fishery to complete a
dugong sighting log and return it to the Queensland
Fisheries Service, with a view to developing a chart to
inform fishers about dugong distribution in the Gulf.

• Development of a chart detailing the distribution of
seagrass beds to allow fishers to identify potential
dugong areas.

• An observer program for the net fisheries to monitor
catches.

• A formal requirement that any incidents involving
protected species be formally reviewed each year at
the October meeting of the Karumba Branch of the
Queensland Seafood Industry Council .

• A penalty for failing to record incidental catches. We
suggest that such a failure should be a serious fisheries
offence under the Queensland Fisheries Regulation
1995. It is a legal requirement under the
Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 to report the
incidental death of a dugong in Commonwealth
waters in Australia. 

• Modifications to the attendance at net rules to
minimise the incidental capture of marine wildlife.

The difference between the net attendance for the
inshore net fishery in the Queensland waters of the
Gulf of Carpentaria (5 nautical miles), and the
distance presently adopted in the same fishery in the
Northern Territory (500m) is striking.

• Modifications to the net specifications to minimise the
incidental capture of protected wildlife.

• Development of ‘dugong friendly’ alternatives to gill
netting for inshore fisheries.

Conclusions

• Dugongs occur all along the Northern Territory coast
in reasonable numbers. The area between the mouth
of the Limmen Bight River and the Sir Edward Pellew
Islands is the most important dugong area in the
Northern Territory, and the fourth most important
dugong habitat in Australia. 

• The Wellesley Islands are the most important dugong
habitat in Queensland apart from Torres Strait and
Princess Charlotte Bay.

• The status of dugongs along this entire coast is
unknown. 

• Mesh netting, habitat destruction by natural events
such as floods and cyclones, and traditional hunting
are the main sources of dugong mortality in this
region.

• Human-induced impacts are generally expected to be
low in this region. The risk of heavy metal pollution
from port facilities is of concern. However, the
regions in the estuaries associated with the major
ports of Weipa and Karumba are not particularly
important dugong habitats.
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The region discussed in this section includes Torres
Strait between Australia and Papua New Guinea (Figure
6.4), and the waters of the Great Barrier Reef region
between Hunter Point and Cape Bedford (Figure 6.5). In
the Australian waters of Torres Strait, the dugong is
managed by the Australian Fisheries Management
Authority (AFMA). The Great Barrier Reef region is
within the Great Barrier Reef World Heritage Area and is
managed jointly by the Great Barrier Reef Marine Park
Authority (GBRMPA) and the Queensland Parks and
Wildlife Service (QPWS). The entire region is remote
with a very low human population density.

Distribution and Abundance

Torres Strait 

Torres Strait is the most important dugong habitat in
the world. The Australian and some of the Papua New
Guinean waters of Torres Strait (Figure 6.4) were
quantitatively surveyed using modern techniques in
November 1987, February 1988, November-December
1991 and November 1996. These surveys do not represent
all the dugong habitat in Torres Strait, as the survey area
is limited by the endurance of the aircraft and the political
boundary with Papua Barat (formerly Irian Jaya). It is
likely that there is extensive dugong habitat in the
adjacent coastal waters of Papua Barat. Dugong density
was highest in the seagrass beds around Badu, and
extending north across Orman Reef around Buru Island
(Turnagain Is. on most maps) and east to Gabba Island
(Figure 6.4). The minimum dugong population estimates
for the region were 13,319 (± s.e. 2,136) in 1987, 24,225
(± s.e. 3,276) in 1991 and 27,881 (± s.e. 3,216) in 1996.
Population estimates for 1987, 1991 and 1996 differed
significantly. Post-hoc comparisons showed that the
significant differences were between 1987 and 1991, and
1987 and 1996. Marsh et al. (1997a and b) consider that
the most likely explanation for the observed difference
between surveys is that dugongs moved into the survey
area between 1987 and 1991, probably from the adjacent
coastal waters of Papua Barat. 

Northern Great Barrier Reef Region 
(Hunter Point to Cape Bedford near Cooktown)

This region (Figure 6.5) was surveyed in 1985, 1990,
1995 and 2000 using quantitative survey techniques.
There were minor differences in the survey designs. These
were accounted for in statistical comparisons between

surveys. The resultant minimum population estimates
were 8,110 (± s.e. 1,037) in 1985, 10,471 (± s.e. 1,578) in
1990, 8,190 (± s.e. 1,172) in 1995, and 9,436
(± s.e. 1,053) in 2000. The differences in dugong densities
between surveys were not significant. However the
dugongs were distributed differently in some surveys. For
example in 1995, the highest numbers of dugongs were in
Bathurst Bay and Princess Charlotte Bay (Figure 6.5).
This region accounted for almost half the dugongs in the
survey area. In 2000 there were far fewer animals in
Princess Charlotte Bay and more animals in the region
between Lookout Point and Cape Melville, a consistently
important dugong area (Marsh & Lawler unpublished
data) (Figure 6.5).

Dugongs tend to occur in inshore waters throughout
the region. Dugongs have also been sighted on some
midshelf reefs. Extensive deepwater seagrass meadows
are also important to dugongs in the northern Great
Barrier Reef, especially in the area between Lookout
Point and Barron Point (Lee Long et al. 1993; Coles et al.
1995) (Figure 6.5). Seagrasses have been found to depths
of 58m in the Cairns and Far North Sections (Lee Long et
al. 1996). Dugong feeding trails have been recorded to
depths of 33m (Lee Long et al. 1996).

This region is the most important dugong habitat
within the Great Barrier Reef Marine Park, and is one of
the most important in Australia. These surveys suggest
that dugong numbers are being maintained in this area.
However, the survey techniques employed are appropriate
only for depicting macro-scale trends and cannot
accurately detect changes on a local spatial scale. For
instance, it would be inappropriate to use these macro-
scale aerial survey techniques to provide definitive
evaluations of changes in dugong populations in the areas
that are used for hunting by the Hope Vale and Lockhart
River communities (Figure 6.5).

Threatening Processes

Habitat Loss and Degradation

Torres Strait

Anecdotal reports (Johannes & MacFarlane 1991)
suggest that there was a major dieback of seagrasses in
Torres Strait in the mid-1970s. The cause of this dieback
has not been confirmed; the Islanders blame the “Oceanic
Grandeur” oil spill and the resultant use of dispersants.

TORRES STRAIT AND NORTHERN GREAT BARRIER REEF
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Some scientists have disputed this conclusion (see
Johannes & MacFarlane 1991). Nietschmann and
Nietschmann (1981) observed that wati dangal (lean
dugongs with poor-tasting meat) were quite common in
Torres Strait during this period. The proportion of both
adult male and female dugongs passing through the Daru
market that had active gonads was very low in the late
1970s, but increased in the early 1980s (Marsh 1995a).
Fecundity was extremely low over this period, and this
gap in recruitment was still reflected in the age
composition of dugongs hunted in the Western Islands of
Torres Strait in 1997-99 (Kwan unpublished data). The
proportion of pregnant females sold in Daru increased
significantly between 1978-82 (Marsh 1995b). The
number of males with active testes also increased,
suggesting that a common factor was affecting

reproductive activity during this period (Marsh 1995b).
The seagrass dieback and subsequent recovery is a
plausible, but unproven cause of these changes in dugong
condition.

The CSIRO Division of Marine Research, which
monitors the status of seagrass in Torres Strait,
documented another extensive seagrass dieback along
their lobster transects north of Buru Island in 1991-92.
The dieback has been linked with high water turbidity
resulting from the flooding of the Mai Kussa River in
Papua New Guinea (Poiner & Peterken 1996)
(Figure 6.4). There has been no recent formal
re-assessment of the status of seagrass in Torres Strait. 

This is a remote area where anthropogenic impacts on
seagrass are generally expected to be slight. However,
there is concern that changing land-use activities such as

Figure 6.4 – Torres Strait showing place names and legal boundaries mentioned in the text.
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development of forestry industries, and introduction of
palm oil plantations, particularly in south-western Papua
New Guinea, may impact seagrass beds in this area. There
are a number of major river systems that flow into the

waters of Torres Strait from Papua New Guinea. The Fly
River is the largest of these, but the sediments from this
river apparently do not influence Torres Strait. The results
of the Torres Strait Baseline Study (Dight & Gladstone

Figure 6.5 – The northern section of the Great Barrier Reef World Heritage Area, Australia, showing place names
mentioned in the text and areas zoned to protect dugongs.

The area covered in this section of the Plan extends as far south as Cooktown. This zoning is currently being amended by the GBRMPA.
The amendments are likely to increase dugong protection.
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1993) suggest that most of the sediment from the Fly
River Delta is deposited close to the Papuan coast (see
Chapter 5), away from the most important dugong areas.
The Baseline Study also measured heavy metal
concentrations in muscle, fat and in various organs of
dugongs. The Baseline Study reported that the
concentrations of cadmium, arsenic and selenium in
dugongs in Torres Strait exceeded the guidelines set by
the National Medical Research Council for foods such as
beef. This information was understandably of great
concern to the Islanders. However, these levels are
unlikely to reflect anthropogenic influences, and are more
likely to reflect natural heavy metal levels in the
seagrasses (Mauger 1997), especially as high levels of
several metals including cadmium have been recorded in
dugongs from other areas (Townsville and Mornington
Island) in the 1970s (Denton et al. 1980). Denton et al.
(1980) did not test for arsenic or selenium. A follow up
monitoring program to assess heavy metals in dugongs is
currently in process (Wright pers comm. 2001).

The overall impact on dugongs from the natural gas
pipeline (Papua New Guinea Gas Project) proposed for
the Torres Strait region is expected to be low. This project
involves a pipeline laid on the ocean floor across Torres
Strait. Although the future of this project remains
uncertain, the impacts are of concern to local people.
Disturbance during installation of the pipelines may
trigger erosional processes and have continuing effects on
local current flow and sediment distribution, posing a
potential threat to seagrass. 

An issue of greater concern is the pending re-
evaluation of the Mining Moratorium for Torres Strait,
which was instituted under the Torres Strait Treaty 1985
between Australia and Papua New Guinea. This seven-
year moratorium is due for renewal in 2003, subject to
negotiations between the Australian and Papua New
Guinean governments. If the moratorium is not renewed,
there is potential for the area to be opened up to mining
exploration. Exploration for resources such as
hydrocarbons may result in direct impacts to habitat, and
dugongs. There has been little relevant research on the
acoustic impacts of mining exploration on dugongs in
shallow tropical waters. It is likely that any acoustic
exploration survey would cover a large area, including
important dugong habitat areas in western Torres Strait
(Dews pers comm. 2001).

Northern Great Barrier Reef Region

This region has by far the largest areas of seagrass in
the Great Barrier Reef. In 1989 approximately 1500km2 of
predominantly “deep-water” seagrass habitat (>15m)
were mapped between Lookout Point and Barrow Point
(Lee Long et al. 1989) (Figure 6.5). This area coincides
with one of the largest populations of dugongs on the

eastern Queensland coast (Marsh & Saalfeld 1989). In
November 1994, surveys carried out between Cape
Tribulation and Cape Weymouth found that the region
supports an estimated 2000km2 of deepwater seagrass
(Coles et al. 1995). Most seagrass beds are remote and are
subject to little human influence (Morissette 1992). 

Fishing Pressure

Torres Strait

There is anecdotal evidence of some dugong mortality
from incidental drowning in nets from Indonesian and
Taiwanese vessels operating illegally in this region. There
have been reports of incidental or deliberate catches of
dugongs in nets in waters in the Papua New Guines sector
of the “Protected Zone” and Boigu and Saibai Islands
(Figure 6.4).

Northern Great Barrier Reef Region

There are no data on the number of dugongs drowned
in mesh nets set by commercial fishers in this region.
Dugongs are also allegedly caught in nets set by
unlicensed fishers in the northern Great Barrier Reef
region. Aboriginal communities in the region have been
raising these concerns for many years (e.g. Anon. 1996a).
Although many important dugong areas in the Great
Barrier Reef Marine Park have been closed to fishing, gill
netting persists in adjacent intertidal waters under the
control of Queensland. 

Indigenous Use and Hunting

Torres Strait

There has been disquiet about the sustainability of
Indigenous dugong catches by communities of Torres
Strait since the early 1980s (see Johannes & MacFarlane
1991; Hudson 1986; Marsh 1986; Marsh et al. 1997a
and b). Of particular concern is the increase in the
availability of outboard-powered boats, which might be
expected to improve the effective hunting effort. There is
no evidence to support or refute this assertion. Hunters
report that while powered boats extend their hunting
range, the boats are noisy and make approaching animals
more difficult (Harris et al. 1991; Johannes &
MacFarlane 1991). 

The data of Marsh et al. (1997a and b) indicate that,
in the “Protected Zone” established by the Torres Strait
Treaty 1985 between Australia and Papua New Guinea
(Figure 6.4), most dugongs are now caught by hunters
from the Western Islands (particularly Mabuiag and Badu)
and Top Western Islands (especially Boigu) on dedicated
hunting expeditions. Residents of the Central Islands hunt
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smaller numbers of dugongs, with Yam having the highest
catch. Virtually no dugongs have been recorded as being
caught by residents of the Eastern Islands (Figure 6.4). 

On an average day in the “Protected Zone” in 1991-
1993, four boats landed 645 (± s.e. 102) kg of dugong.
Most animals were greater than 170cm long (Harris et al.
1994), which suggested that hunters were avoiding
suckling calves (Marsh et al. 1984c). Illegal hunting of
dugongs for commercial purposes has also been reported
(Johannes & MacFarlane 1991).

The results of Harris et al.'s (1994) monitoring
suggest that there is substantial inter-annual variation in
the catch of dugongs (but not turtles). The catches
recorded in 1991-1993 were the highest on record and
contrast with earlier fears (e.g. Johannes & MacFarlane
1991) that catches were declining. The size of the catch in
the “Protected Zone” is probably dependent on the spatial
distribution of dugongs within Torres Strait. It is
interesting to note that the high catches recorded by Harris
et al. (1994) paralleled the increase in dugong numbers
recorded by Marsh et al. (1997a and b) in their aerial
surveys in 1987 and 1991.

The average annual catch between June 1991 and May
1993 was equivalent to 1,226 (± s.e. 204) dugongs (Marsh
et al. 1997b). The 1994 catch was estimated to be 860 (±
s.e. 241) animals (Harris et al. 1994). However, the total
catch must have been higher than this, as the data do not
include the catch from Australian communities south of
the Protected Zone (estimated to be 283 in 1996; Bishop
pers comm. 1997) or Papua New Guinea. It is impossible
to evaluate the situation more accurately without
information on
• absolute estimates of dugong numbers (research

currently being conducted)
• current life history statistics for dugongs in Torres

Strait (research currently being conducted)
• catch monitoring throughout Torres Strait (research

currently being conducted)
• catch statistics for Papua New Guinea and northern

Cape York Peninsula communities 
• catch statistics and estimates of dugong numbers in

adjacent Indonesian waters. 

Nonetheless, current estimates of dugong populations
and harvest suggest that the present level of dugong
harvesting may not be sustainable in Torres Strait. The
mean estimate of the annual dugong catch in Torres Strait
for 1991-1994 is approximately 5% of the mean estimate
of the dugong population size in 1991. In 1997, on the
basis of available estimates of the dugong population, life
history parameters and harvest, the Torres Strait Fisheries
Scientific Advisory Committee advised that it believed the
level of dugong harvesting in Torres Strait to be
unsustainable.

Northern Great Barrier Reef Region

Residents of Hope Vale and Lockhart River
(Figure 6.5) (Smith & Marsh 1990) and the five
communities in the Northern Peninsula Area hunt in this
region (Roberts et al. 1996; Phelan pers comm. 2000).
There are few up to date statistics on their dugong catch.
Residents from Weipa on the western coast of the Cape
York region also use the area to hunt on occasion (Marsh
& Corkeron 1996). Weather and the small size of the boats
used, limit the spatial extent of dugong hunting in this
region. Extensive travel to hunting grounds is generally
limited by road access. 

Boat-related Impacts and Ecotourism

There is no information available for this area
regarding boat-related or ecotourism impacts on dugongs.
However, they are likely to be low given the remoteness
of the area.

Existing Conservation Initiatives

Legislation

Torres Strait

In 1985, Australia and Papua New Guinea signed the
Torres Strait Treaty to resolve the maritime boundaries in
this region, and to protect the way of life and livelihood of
its traditional inhabitants. The Treaty established the
Torres Strait Protected Zone (Figure 6.4), within which
each country exercises sovereign rights for marine life
according to agreed jurisdictions, and a process of
cooperation and consultation between the two countries.
The traditional fishery in Australian waters of the Torres
Strait Protected Zone is managed by the Torres Strait
Protected Zone Joint Authority under the Torres Strait
Fisheries Act 1984.

Torres Strait and the
Northern Great Barrier Reef Region

The dugong is protected under the Environment
Protection and Biodiversity Conservation Act
Commonwealth 1999 and the Nature Conservation Act
Queensland 1992.

Research 

Torres Strait

The Australian Fisheries Management Authority has
funded the following research with the overall objective of
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evaluating the sustainability of the indigenous catch of
dugongs in Torres Strait. The objectives of the various
projects are 
1. to determine the stock structure of dugongs (see 

Tikel 1998) 
2. to estimate trends in dugong catches (Harris et al.

1994; Dews 1995; Marsh et al. 1997a and b)
3. to estimate dugong abundance using aerial surveys

(Marsh & Saalfeld 1991; Marsh et al. 1997a)
4. to improve methods of estimating dugong abundance

(Postal in progress)
5. to revise life history parameters to be incorporated

into population models to predict the natural rate of
change in the size of the population (Kwan 
in progress).

Northern Great Barrier Reef Region

In 1984, 1985, 1990, 1996 and 2000 dugongs were
counted during aerial surveys of the inshore waters
between Cape Bedford and Hunter Point (Marsh &
Corkeron 1996). Satellite tracking of dugongs has been
conducted to obtain information on their movements and
habitat use (Marsh & Rathbun 1990; Preen 2001). Smith
(1987) conducted a detailed ethnobiological study of the
attitudes to western biology and resource management of
indigenous communities in the northern section of the
Great Barrier Reef. He also reviewed the effectiveness of
current management arrangements, and options for
incorporating Aboriginal knowledge and understanding
into such arrangements (also see Smith & Marsh 1990). 

The Great Barrier Reef Marine Park Authority has
developed a Dugong Research Strategy, which contains a
prioritised plan for dugong research and monitoring in the
Great Barrier Reef World Heritage Area (Oliver &
Berkelmans 1999). A research project is underway
involving collaboration between scientists (Marsh,
Lawler, Nursey-Bray & Pollock), management
(GBRMPA) and indigenous representatives (traditional
owners and Hope Vale Aboriginal Council), to assist
indigenous communities and natural resource
management agencies to develop community-based
management of dugongs with the Hope Vale Aboriginal
Community near Cooktown. This project is 
• assisting the community to document Aboriginal

knowledge of dugong ecology and behaviour and to
present it back in a form accessible to the community

• developing methodology to estimate the absolute
abundance of dugongs to enable the calculation of a
robust estimate of a sustainable annual catch. 

This information is being used to inform the plan to
manage dugong hunting, which has been developed
jointly by the Hope Vale community and the relevant
management agencies. This project will provide an

example of a dugong management strategy that could be
considered by other communities.

Management

Torres Strait

A segment of the Torres Strait Protected Zone and
adjacent area was designated as a dugong sanctuary, in
which all hunting of dugong was nominally banned from
1985 (Figure 6.4). However, the limited capacity for
surveillance and enforcement, the isolation of much of the
sanctuary area, and the low density of dugongs have
raised questions about the efficacy of the sanctuary as a
component of management for dugongs in the region.
Dugong hunting in the Torres Strait Protected Zone and
adjacent areas is limited to traditional inhabitants only. In
1995, the Torres Strait Protected Zone Joint Authority
implemented a ban on hunting methods other than use of
the traditional wap or spear. This was mainly to address
the problem of fishers from Papua New Guinea netting
dugongs in Australian waters around Saibai and Dauan
Islands. There are currently no other limits on hunting
effort, numbers of hunters or catch of dugongs. 

A CSIRO program monitored the marine catch of
communities in the Australian Sector of the Protected
Zone between June 1991 and May 1993 (Harris et al.
1994; Dews 1995). The program trained Islander
observers to monitor the marine catch with the aim of
detecting changes in the fishing pattern, catch and levels
of seafood use in the “Protected Zone”. The Australian
Fisheries Management Authority has continued this
program in collaboration with CSIRO since
December 1993. 

The Australian Fisheries Management Authority
(AFMA) is a member of the Australia-Papua New Guinea
Torres Strait Environmental Management Committee,
which reviews the progress of dugong and turtle
management programs in Torres Strait. AFMA staff take
an active role in dugong conservation and management.
They conduct an education program for school children in
the Australian Sector of the “Protected Zone”, the
Thursday Island area and northern Cape York Peninsula
(Figure 6.4). Islander officers teach the children about the
life cycle of dugongs and turtles, and the need for a
conservative approach to their harvesting. The children
also collect dugong and turtle catch data using calendars
and stickers. The main emphasis of this program is to
educate future hunters on turtle and dugong biology.
Similar education of adult hunters occurs through
community meetings, and a weekly fisheries radio
program. The Australian Fisheries Management Authority
has prepared videos, posters, books and other material on
dugong and turtle conservation in Torres Strait.
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In December 1996, a fisheries officer from Papua New
Guinea’s Western Province was trained in the technique
used by the Australian Fisheries Management Authority
used to monitor community catches. The training was
conducted in Torres Strait by the Australian Fisheries
Management Authority and the marine strategy
coordinator for the Island Coordinating Council. The aim
was to commence a similar catch-monitoring program in
the coastal villages of the Western Province in 1997.
However, this monitoring program has not commenced in
Papua New Guinea to date because of a lack of
financial support.

In September 1997, the Torres Strait Fisheries
Management Committee recommended to the Protected
Zone Joint Authority that a community-based
management strategy be developed, to ensure that
traditional hunting of dugongs and turtles in the Torres
Strait is sustainable. A workshop “Towards Community
Based Management of Dugongs and Turtles in Torres
Strait” was held on Thursday Island in June 1998 bringing
together Torres Strait elders, hunters, community
chairpersons, scientists, fisheries managers and
representatives from the Queensland and Commonwealth
environment departments and the Great Barrier Reef
Marine Park Authority. The workshop affirmed the special
role of dugongs and turtles as inherent in the cultural
practices of Torres Strait Islanders. The following vision
statement was developed and agreed by the workshop:

Effective community based management of
dugongs and turtles conducted in a way which
maintains Ailan Kastom and ensures the long term
survival of these species as an essential
component of Torres Strait culture, identity and
sea life.
To ensure dugongs and turtles are in abundance for

future generations, the workshop identified the following
needs:

• community rangers or others with equivalent
roles;

• elder guidance in the maintenance of traditional
practices, and

• provision of resources and management links with
relevant government agencies and neighbours like
Papua New Guinea and Papua Barat.

The need for community-based management of
dugongs and turtles was discussed and agreed on by
leaders of Australian and Papua New Guinea communities
at the Australia-Papua New Guinea annual traditional
inhabitants’ meeting in August 1998. In 1998, the
Australian Fisheries Management Authority also
discussed this issue with the Papua New Guinea National
Fisheries Authority at the annual Treaty Liaison Meeting.
The need for complementary community-based
management on both sides of the Torres Strait border was

discussed further at the annual Australia-Papua New
Guinea Torres Strait Environmental Management
Committee, and the high level Torres Strait Joint Advisory
Council meetings in October 1998.

Concern over the lack of information available to
indigenous communities on the levels of heavy metals and
cadmium in parts of the meat, fat and organs of dugongs,
and the effect this may have on their health (AFMA pers
comm. 1996) prompted a poster campaign. This campaign
warned indigenous communities about the possible health
risks of eating internal organs of dugongs and turtles
(Queensland Tropical Public Health Unit pers comm.
1998).

Northern Great Barrier Reef Region

Habitat Protection

The protection of inshore dugong habitats in this
region is generally high, and is likely to be improved as a
result of current rezoning initiatives by the Great Barrier
Reef Marine Park Authority. The region also contains a
large inshore “Preservation Zone” designed to protect
dugong habitat. Extractive activities are banned from this
region and entry by people is strictly controlled.

Permanent trawling strip closures in seagrass habitats
are implemented under the Queensland Fisheries
Regulations 1995 and marine park zoning. Trawlers are
fitted with Vessel Monitoring Systems that use satellites to
track their movements in this remote area. This
technology increases compliance.

Fishery Interactions

Within the Great Barrier Reef Marine Park,
commercial net fishing has been prohibited or restricted
from several areas for which dugong protection has been
part of the rationale for zoning. These areas (Figure 6.5)
include the Inshore Preservation (no take) Zone south of
Cape Melville and offshore between Shelburne Bay in the
north and Lookout Point to the south; the Marine National
Park ‘B’ Zone including the Shelburne Bay region, Cape
Melville and smaller areas scattered beetween Shelburne
Bay and Lookout Point; and the Scientific Research Zone
immediately south of the Inshore Preservation Zone south
of Cape Melville (see GBRMPA 1985). The Great Barrier
Reef Marine Park is currently being rezoned through the
Representative Areas Program. This is expected to result
in an increased proportion of seagrass habitats being
incorporated into highly protected areas. In addition,
attendance at net rules are being strengthened for
commercial net fishers, an initiative which should reduce
dugong by-catch. However, there is an urgent need for
complimentary zoning in the intertidal water of
Queensland to prevent the incidental drowning of
dugongs (Marsh & Lawler 2001b).
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Indigenous Management

The Great Barrier Reef Marine Park Authority
recognises the need to establish cooperative management
arrangements with Aboriginal and Torres Strait Islander
peoples. Proposed strategies and actions to incorporate
Aboriginal and Torres Strait Islander interests have been
outlined in Anon. (1997b). Some strategies relating to this
document include
1. providing for traditional hunting with a permit in all

zones in the Great Barrier Reef Marine Park other
than Preservation (no entry) Zones

2. developing hunting management strategies with Hope
Vale and Lockhart River indigenous communities 

3. conducting a survey on the importance of dugongs in
the lifestyles and economies of indigenous
communities.

A hunting management plan has been developed by
the Hope Vale Aboriginal community. The objective of the
plan is to develop and implement controlled and
sustainable hunting practices that will minimise the
impact on, and contribute to, the protection and survival
of dugongs and turtles. The management plan regulates:
annual hunting quotas informed by research, hunting
seasons and areas, prohibition on hunting pregnant female
dugongs or calves, and transport of meat outside of the
community. The plan further provides provisions for
• a Community Management Group (the Turtle and

Dugong Hunting Management Group) involving a
committee which will resolve disputes and impose
penalties for infringements

• a community permit involving individual hunting
authorities distributed by the Hope Vale Natural and
Cultural Management office

• catch monitoring by community rangers.

Hope Vale community is finding the implementation
of the plan more challenging than expected, and is
attempting to have its provisions incorporated into
relevant Commonwealth and Queensland laws. A dugong
and turtle education program is also in operation in this
community and includes posters, the production of
booklets on the history of hunting at Hope Vale and a CD.

Suggested Conservation Initiatives

Research 

The long-term monitoring of dugong distribution and
abundance should continue in both the northern Great
Barrier Reef region and Torres Strait. A cooperative
program involving Australia, Indonesia and Papua New
Guinea would be a significant initiative for the Torres
Strait region. There is a need for cost-effective protocols

for monitoring temporal changes in the seagrasses at
regional scales. This is a serious issue for the conservation
of seagrasses in remote northern regions such as the
northern Great Barrier Reef region and Torres Strait.
Butler and Jernakoff (1999) have prepared a research and
development plan that includes various recommendations
for seagrass research priorities.

Management

Torres Strait

The most important initiative will be the development
of cooperative management, based on the support and co-
operation of Torres Strait Islanders and the Australian
Fisheries Management Authority. As Torres Strait
Islanders move towards regional autonomy, it will be
impossible to enforce management restrictions without
the cooperation and involvement of local peoples,
especially given the remoteness of the area. Native Title is
expected to be recognised over most inhabited and
associated islands. There are also plans for a regional sea
claim over Torres Strait. These initiatives are expected to
have significant implications for future management
strategies of all the marine resources of the region,
including dugongs.

Although the present dugong sanctuary was
designated in 1985 after extensive community
consultation, its location is probably irrelevant to most
hunters as it is outside the traditional hunting grounds of
the major dugong hunting communities. We suggest that
the boundaries of the dugong sanctuary be reviewed, or
that additional protected areas be considered for
establishment in areas with higher densities of dugongs
(see Marsh & Saalfeld 1991; Marsh et al. 1997a and b).
This will need to be considered by the communities in the
context of developing their management strategies.

In 1998, the Islanders and the relevant government
agencies developed mutually acceptable management
objectives for the dugong fishery. Little or no progress has
been made since then. We suggest that the Torres Strait
Regional Authority and the Islander Co-ordinating
Council be empowered to manage dugong resources
under Australian jurisdiction in a formal cooperative
management arrangement with the Australian Fisheries
Management Authority. Parallel arrangements should be
developed for the fishery in Papua New Guinean waters.
Given that dugongs and green turtles are hunted together,
complementary co-management processes should be
developed for both species.

Torres Strait Islanders need to play a key role in the
design of appropriate educational, research and
management strategies to ensure that dugong and turtle
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hunting in the region becomes sustainable. Initiatives
may include 
• a wider community information program in

cooperation with the Islander Co-ordinating Council 
• maintenance and expansion of the school-based

monitoring (which is likely to be more accurate than
monitoring conducted by intermittent community
visits; Kwan pers comm. 2001) and education
programs after a comprehensive review 

• cooperative development and implementation of
management plans for the major hunting communities
of Boigu, Mabuiag and Badu (Figure 6.4), fostering
wider community involvement in the development of
all aspects of dugong management 

• a community role in determining priorities and
direction for dugong conservation action in the region 

• the development of a longer-term strategy for training
and the provision of resources for indigenous
community rangers.

Negotiations between Australia, Papua New Guinea
and Papua Barat (formerly Irian Jaya) are needed to
extend the aerial surveys of Torres Strait to cover the
coastal waters of Papua Barat and Papua New Guinea.

Northern Great Barrier Reef Region

Indigenous Management

The most important initiative will be to develop and
implement cooperative management arrangements
between the indigenous communities in the region and the
managing agencies. Given the extent of dugong
movements in the region, these arrangements may be
facilitated by a regional agreement between the dugong
hunting communities in the region (Marsh & Lawler
2001b). These arrangements should be informed by the
results of the Hope Vale initiative. 

In his detailed study on the attitudes to marine
resource use of indigenous communities in the northern
section of the Great Barrier Reef, Smith (1987) outlined
several management options incorporating Aboriginal
knowledge and understanding. His recommendations
(also outlined in Smith & Marsh 1990) include
• the need to customise management measures to

individual communities
• the use of indigenous people as Rangers and Liaison

Officers to assist in communication between the
community and management

• the desirability of involving indigenous people from
the community in the development of public
education programs

• the need to tailor education/extension programs to suit
each community situation, especially if western-style
management systems are to be imposed on indigenous

hunters and fishers (It is impractical to make
management systems culturally appropriate if they are
not adequately explained to the user groups.)

• the need for the relevant management agency to have
the capacity to respond to escalating demands from
indigenous hunters who want to assume a more active
role in both developing and administering
management policies.

Fishery Interactions

A holistic approach to dugong protection needs to be
developed by the various agencies responsible for
fisheries management and conservation in this region. The
area is remote and regulations are extremely difficult to
enforce. Thus, regulations to protect dugongs need to be
as unambiguous as possible and could include community
enforcement. Satellite tracking demonstrates that dugongs
use inter-tidal areas and the tidal areas of rivers and creeks
in the region. We recommend that this be taken into
account in revising fisheries regulations as a matter of
urgency. 

Conclusions

• Torres Strait and the northern Great Barrier Reef
region support the largest known population of
dugongs in the world.

• The seagrass on which dugongs depend is susceptible
to extensive dieback events, particularly in Torres
Strait. The cause of these diebacks is unknown but are
likely to be the result of extreme climatic events.
Dugongs delay breeding in response to large-scale
seagrass diebacks. 

• The status of the dugong in this region is unknown.
There is no evidence of a decline, however, there are
some indications that the indigenous harvests may
not be sustainable. 

• The highest priorities are:
1. the development of cooperative management

arrangements between the major dugong hunting
communities and the relevant managing agencies;

2. measures to reduce gill netting in intertidal waters
adjacent to important dugong areas in the Great
Barrier Reef Marine Park.
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For the purposes of this document, the “urban” coast
of Queensland (Figure 6.6) is defined as extending from
Cooktown to the border of Queensland and New South
Wales at Coolangatta. The area from Cape Bedford near
Cooktown to the southern boundary of the Great Barrier
Reef Marine Park (Figure 6.6), is within the Great Barrier
Reef World Heritage Area, and is jointly managed by the
Great Barrier Reef Marine Park Authority (GBRMPA)
and the Queensland Parks and Wildlife Service (QPWS).
South of this region, dugong management is the
responsibility of the Queensland Parks and
Wildlife Service. 

Distribution and Abundance

Relative to the northern Great Barrier Reef and Torres
Strait (see above), dugongs are generally sparsely
distributed throughout the southern Great Barrier Reef
region. This is not surprising considering the small known
area of inshore seagrass (approx. 540km2, Lee Long &
Coles 1997), compared to the region north of Cape
Bedford (2252km2, Lee Long et al. 1993) and the
relatively small size of individual meadows. Five
seagrasses from the genus Halophila have been found at
depths down to 60m between 10° to 25°S and from
inshore to the reef edge (up to 120 nautical miles from the
coast). These deepwater meadows (>15m) of H. ovalis
and H. spinulosa are important feeding habitat for
dugongs. Cross-shelf patterns in seagrass presence,
species and biomass are likely to be linked with coastal
influences (Coles et al. 2000).

The most important dugong areas along the urban
coast (Hinchinbrook Island area, Cleveland Bay and
Shoalwater Bay in the Great Barrier Reef region, and
Hervey Bay and Moreton Bay to the south; Figure 6.6) are
typically large, northward facing bays, which are
sheltered from the prevailing southeast winds. These bays
support much of the large areas of seagrass on this coast. 

Our capacity to interpret the long-term trends in
dugong abundance along the urban coast of Queensland is
complicated by increasing evidence of the dugongs’ large-
scale movements. Overall, the available evidence suggests
a long-term decline at a regional scale, with shorter-term
fluctuations in dugong numbers at more local scales. The
evidence for a long-term decline comes from anecdotal
information and records of dugong by-catch from a
government shark control program. Marsh et al. (2001)
used these records to hindcast changes in dugong numbers
over the last four decades along a 100 latitude between

Cairns and the Sunshine Coast (Figure 6.6). The results
from six locations indicate that the overall capture rate
declined at an average of 8.7% per year. The estimated
decline in shark net by-catch of dugongs was used to
estimate the decline in dugong numbers from all causes
averaged over the areas where nets were deployed. This
hindcasting suggests that dugong numbers have declined
to about 3% of the 1960s level. This hindcasting makes
the untested assumptions that dugongs have not learned to
avoid the nets, or been alienated from beaches where nets
have been deployed due to increased human use. The
causes of this decline are complex and probably vary in
different areas along the coast (see below). 

A series of standardised aerial surveys between
1986/87 and 1994 suggested a decline in dugong numbers
in the Great Barrier Reef World Heritage Area between
Hinchinbrook Island and the southern boundary of the
region (Figure 6.6). The number of dugongs in the region
changed from an estimated 3,479 (± s.e. 459) in 1986/87
to 1,857 (± s.e. 292) in 1992 and 1,682 (± s.e. 236) in
1994 (Marsh et al. 1996). The population estimate derived
from the 1994 surveys was only 48% of the 1986/1987
population estimate. Comparison of the results of the
1986/7, 1992 and 1994 surveys indicated that the decline
in dugong numbers was spread throughout much of the
region, but was most serious between Cape Cleveland and
Broad Sound (Figure 6.6).

Another standardised aerial survey in the time series
was conducted in 1999 (Marsh & Lawler 2001a). The
results of this survey indicate that dugong numbers in the
southern Great Barrier Reef region in October-December
1999 were significantly higher than the corresponding
estimate in 1994, but not significantly different from that
obtained in 1986/87. Most of the increase was in the
northern part of the survey region between the
Whitsunday and Hinchinbrook areas (Figure 6.6). 

An aerial survey of the Hervey Bay-Great Sandy
Strait region in 1988 indicated that this area supported the
largest population of dugongs (estimated at 2,206
± s.e. 420) and the largest area of seagrass (>1000km2)
(Lee Long et al. 1993) on the east coast of Australia south
of Cape York. The seagrass was predominantly in water
deeper than 5m, and in the southwest of Hervey Bay. The
survey was repeated in 1992. It revealed a large decrease
in dugong numbers in southern Hervey Bay per se from
1,753 (± s.e. 388) in August 1988 to approximately 71
(± s.e. 40) in 1992. Most of the animals appear to have
travelled south to Great Sandy Strait where the population
was estimated to be 943 (± s.e. 377) in 1992 (Preen &
Marsh 1995). By December 1993, the dugong population

URBAN COAST OF QUEENSLAND
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of the Hervey Bay-Great Sandy Strait region was
estimated to be 579-629 (± s.e. 126) animals (Figure 6.6).
Based on a survey in November 1994, a minimum
population estimate of 807 (± s.e. 151) dugongs was
calculated for the region (Marsh et al. 1996). When this
survey was repeated in November 1999, dugong numbers
were estimated to be 1654 (± s.e. 248) (Marsh & Lawler
2001a). The April 2001 aerial survey estimate was 919 
(± s.e. 146) dugongs, including 8.5% calves (Lawler
2001b). The increase in dugong population estimates for

the Southern Great Barrier Reef region and Hervey Bay
between 1994 and 1999, were too great to be attributed
simply to natural increase in the absence of migration
(Marsh & Lawler 2001a). Satellite tracking of individual
dugongs provides evidence of such migrations. For
example one dugong travelled from Hinchinbrook Island
to Princess Charlotte Bay and back, and then to Cleveland
Bay (near Townsville), a distance of about 800km, while
two others moved from Shoalwater Bay to Hervey Bay
(Preen 1999, 2001). Of the 29 animals that were tracked,

Figure 6.6 – The urbanised coast of Queensland (from Cooktown south on this map) showing place names mentioned in
the text and the Dugong Protection Areas.

Inset bottom left: Moreton Bay region, southeast Queensland.
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over half moved linear distances of greater than 70km
(Lawler pers comm. 2001).

Although there are many historical accounts of
Moreton Bay as an important dugong area (e.g. Welsby
1905), dugongs were not recorded there by scientists from
the air until the mid 1970s. The animals were sighted on
the sandbanks to the west of South Passage (Heinsohn
et al. 1978). Only one quantitative survey of the entire
Bay was conducted prior to 1995 (in August 1988). This
survey resulted in a population estimate of 458 (± s.e. 78)
dugongs, most of which were found in the South Passage
and associated banks (Marsh et al. 1990). Between July
1988 and February 1990, Preen (1992) conducted 28
standardised surveys of the South Passage area and
concluded that it supported between 500 and 569 dugongs
all year round. Following a repeat survey in April 1993,
Preen and Marsh (1995) estimated a population of about
650 dugongs in the same area. In 1995, Lanyon and
Morrice (1997) counted dugongs during six repeat bi-
monthly aerial surveys. Population estimates ranged from
366 (± s.e. 159) in July, to 896 (± s.e. 201) in January,
with a mean population estimate of 658 (± s.e. 87) over
the entire survey period. Lawler (2001a) estimated the
dugong population of Moreton Bay to be 344 (± s.e. 88)
in December 2000. In April 2001, the population estimate
was 366 (± s.e. 41) individuals, including 10.7% calves
(Lawler 2001b). The methodology of all these surveys has
not been consistent, so comparisons between the various
population estimates are problematic. However, all
surveys concluded that the eastern Amity and Moreton
Banks, and the areas adjacent to these sandbanks, are the
most critical areas for dugongs in Moreton Bay (Figure
6.6). The waters through Rous Channel and east of South
Passage (up to 10m offshore from Moreton Island) are
frequently used in cooler months (Preen 1992; Lanyon &
Morrice 1997). Satellite tracking of individual dugongs
confirmed that they leave Moreton Bay on an almost daily
basis in winter to seek thermal refuge in the warm oceanic
water outside South Passage (Preen 1992). 

Threatening Processes

Habitat Loss and Degradation 

Anthropogenic influences on seagrass beds range
from being minimal in areas in the north of the urban
coast of Queensland such as Cooktown, to high in
industrial and residential areas around cities such as
Cairns, Townsville, Mackay, Gladstone and especially
Brisbane (Figure 6.6). Southeast Queensland is one of the
fastest areas for human population growth in Australia.

The most immediate threats to seagrass beds are from
urban and agricultural runoff, and coastal developments.
Cattle grazing and sugar cane farming in the catchments
that feed into the coastal waters of this region may have
detrimental effects on seagrass, through increasing
turbidity, altering levels of nutrient loading and the
introduction of herbicides. Localities that provide shelter
and water conditions ideal for productive seagrass habitat,
are often sites for port development and/or are at the
downstream end of heavily disturbed catchments. 

Following two floods and a cyclone in early 1992,
more than 1000km2 of seagrass were lost from Hervey
Bay (Preen et al. 1995). Between March 1992 and May
1993, a total of 99 dugong carcasses were recovered in the
Hervey Bay area, on the southern and central Queensland
coast and along the New South Wales coast. Most
appeared to have been suffering from starvation. This is
likely to be a substantial underestimate of dugong
mortality during this period (Preen & Marsh 1995). A
seagrass survey in early 1993 confirmed that virtually all
the seagrass from southwestern Hervey Bay had
disappeared (Preen et al. 1993). Some recovery of the
seagrass beds in Hervey Bay was reported by Preen et al.
1995. Coles (pers comm. 1999) reported an almost
complete recovery by late 1998. Hervey Bay again
experienced significant flooding in February 1999, with
substantial loss of intertidal seagrasses in the northern
Great Sandy Straits, and of shallow subtidal seagrasses in
the Bay itself (McKenzie et al. 2000). At the time of the
1999 aerial survey, the shallow water seagrasses showed
little evidence of recovery (McKenzie et al. 2000), and
this is reflected in a change in the dugong distribution in
Hervey Bay with more sightings in deeper water than
recorded in 1994. McKenzie et al. (2000) suggest that
sufficient seagrasses remain to support the current dugong
population, but that some individuals may experience
stress due to reduced food availability. The future of
dugongs in Hervey Bay probably depends on both the
intensity and frequency of major cyclone and flood events
in the catchments feeding in to the Bay and on the
management of land-use in these catchments.

Over 60% of Queensland’s population lives within
160km of Brisbane (Figure 6.6). The Moreton Bay
catchment supports approximately two million people and
is the most populated catchment in Queensland (EPA
2001). Much of the effluent from this population centre,
the discharges from local industries and the runoff from
gardens, roads and surrounding farms, ends up in the Bay.
Furthermore, Moreton Bay is a focus area for recreational
activities in southeast Queensland. Maintaining the
habitat quality of dugongs in Moreton Bay in the face of
this increasing pressure will be the major challenge for
dugong conservation in this region. 
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The most extensive seagrass beds occur in the
sandbanks of eastern Moreton Bay. Over a five year
period, decreases in seagrass depth range (the maximum
depth of seagrass growth) were recorded in western Bay
areas, which are affected by river plumes (Abal et al.
1998). Seagrass loss has also been documented near the
mouth of the Logan River, a turbid river with increased
land use in its watershed (Abal & Dennison 1996)
(Figure 6.6). Abal et al. (1998) report that the ongoing
loss of seagrass in southern Moreton Bay and the inferred
seagrass losses in Bramble and Deception Bays, have
resulted in an estimated 20% loss of seagrass habitats
since European settlement (Figure 6.6).

Lyngbya majuscula, a cyanobacterium, is considered
to be the biggest challenge to the ecological health of
seagrass beds on Moreton Bay. Lyngbya blooms smother
seagrass, particularly Zostera marina. Intermittent
Lyngbya blooms have been reported from Deception Bay
for several years. In 2000, these blooms extended over
38km2 in eastern and northern Moreton Bay (Haines &
Limpus 2000), including favoured dugong habitats. This
bloom was followed by the largest number of dugong
deaths (20) recorded in the Bay for the six years of
comprehensive monitoring (Haines & Limpus 2000). The
Annual Report Card of Ecosystem Health of the major
waterways in Southeast Queensland is derived each year
using a range of water quality and biological indicators
including the extent and duration of Lyngbya blooms. In
2001, significant Lyngbya blooms occurred in Northern
Deception Bay and on the Eastern Banks of Moreton Bay
during summer. These banks include Amity and Moreton
Banks (see Figure 6.6). The Lyngbya blooms on the
Eastern Banks persisted into winter (Holland pers comm.
2001). The extent and duration of blooms in this area may
have serious impacts on the seagrass and consequently
dugongs (Holland pers comm. 2001; Lemm pers comm.
2001). On the basis of this finding, the 2001 Annual
Report Card of Ecosystem Health has downgraded the
health of the Eastern Banks from good to fair within a
year. This is a dramatic decrease which illustrates the
serious nature of this issue (Holland pers comm. 2001;
Lemm pers comm. 2001).

The impact of extreme weather events on the dugong's
seagrass habitat seems to be influenced by land-use. For
example, anecdotal evidence suggests that the loss of
seagrass from Hervey Bay following the 1992 floods and
cyclone was unprecedented in the past 100 years, even
though the magnitude of the flood was not (Preen et al.
1995). Preen et al. concluded that the impacts of natural
disturbance on seagrass beds can be exacerbated by poor
catchment management. Catchment activities including
vegetation clearing, grazing, agriculture, aquaculture and
urban and industrial development may result in increased
sediments and nutrients entering coastal waters. In the

central Great Barrier Reef World Heritage Area for
example, 39% of all nitrogen and 52% of phosphorous
originate from river inputs (Cosser 1997). The increase in
sediment and nutrient load from these activities may
affect the ability of seagrass beds to recover from damage
caused by natural events (Wachenfeld et al. 1998). The
amount of sediments, nitrogen and phosphorous entering
Queensland’s oceans each year has increased three to
fivefold since European settlement (~1850), with most
originating from large areas of agricultural land in central
and northern Queensland (Moss et al. 1993). Probably the
greatest threat to seagrass habitat is land runoff and its
effect on water quality (Wachenfeld et al. 1998).
Herbicide runoff from agricultural lands also presents a
potential risk to seagrass functioning adjacent to
sugarcane production areas (Haynes et al. 2000 a and b).
Unfortunately data are not available to indicate the extent
of change in seagrass habitats off the east coast of
Queensland, over a significant time-frame. However, it is
likely that the changes in water quality have reduced the
depth range of at least some species of subtidal seagrasses
in the region (Abal & Dennison 1996).

Fishing Pressure

Mesh Netting

The anecdotal information available in 1997
suggested that by-catch of dugongs in commercial mesh
nets was a significant source of anthropogenic mortality
for dugongs in the southern Great Barrier Reef region and
Hervey Bay. Anecdotal evidence also suggests that
unlicensed mesh netting is relatively common, and is
increasing in northern Queensland waters despite its
illegality (see The Queensland Fisherman July 1999).
There are no data on these nets as a source of dugong
mortality, but we regard some mortality as inevitable. A
series of Dugong Protection Areas in which gill and mesh
net fishing has been modified or banned was established
in 1997 (see below and Marsh 2000). Statistics from a
necropsy program conducted since the introduction of the
Dugong Protection Areas indicate that few of the animals
necropsied show evidence of having been killed in nets.
For example, in 2000 no dugong mortality from netting
activity was identified in the Dugong Protection Areas
(Haines & Limpus 2000). However, two dead dugongs
recovered from the Cairns–Port Douglas area were
entangled in monofilament nylon net (Haines &
Limpus 2000).

The Yarrabah Aboriginal Community near Cairns
operates a mesh net fishery in the bay adjacent to the
community to supply community food needs. There are
anecdotal reports (but no quantitative data) of multiple
dugong captures in this fishery in 2000. One animal was
released alive from a net (Haines & Limpus 2000).
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The Queensland Shark Control Program (QSCP)

The Queensland Shark Control Program is designed
to protect bathers by reducing shark populations on
meshed beaches. The program resulted in a by-catch of a
total of 837 dugongs between 1962 and 1992 Anon.
(1992), an average of about 27 per year. Between 1962
and 1978, 101 dugongs were killed in nets off Cairns
(Paterson 1979), an area where there are now so few
dugongs that the population cannot be estimated (Marsh
& Saalfeld 1989; Marsh et al. 1994b; Marsh & Lawler
unpublished). Between 1963 and 1978, 229 dugongs were
killed in nets off Townsville (Paterson 1979). 

As outlined below, a series of initiatives since 1992
have reduced the capture of non-target species in the
Queensland Shark Control Program, and the number of
dugongs now taken is relatively low (approximately 2 per
year; see Haines & Limpus 2000).

Indigenous Use and Hunting

The contemporary cultural significance of the dugong
to urban Aboriginal and Torres Strait Islander peoples in
Queensland has not been studied formally, however there
are strong indications that it is considerable and
widespread. Some 27,509 indigenous males reside along
the urban coast (i.e. within census collection districts
whose centrepoint is within 20km of the coast)
(Australian Bureau of Statistics 1996). This is almost ten
times the number in the northern Great Barrier Reef and
Torres Strait. It is unknown however, how many of these
men living on the urban coast aspire to hunt dugongs.
Many are Torres Strait Islanders who are accustomed to
having dugong in their diet (Johannes & MacFarlane
1991; Harris et al. 1994).

There are few historical data on the magnitude of
indigenous hunting along the urban coast of Queensland.
As a response to declining numbers of dugongs in the
southern Great Barrier Reef region, the managing
agencies no longer issue permits for hunting dugongs in
that region. Some indigenous communities agree with this
action, while others object to it. 

There is an established tradition of bartering and
trading dugong meat along this coast. The selling of
dugong meat by indigenous and non-indigenous people
also occurs throughout this region even though it is illegal.
Current State and Commonwealth Marine Parks
legislation identifies traditional hunting as an activity that
requires a permit. However, under State waters, this
provision must now be considered in conjunction with
Section 211 of the Native Title Act 1993 and Queensland
Parks and Wildlife Policy to determine whether a permit
is required. The situation is complex and as yet
unresolved.

There are several indigenous communities in the
Hervey Bay region. Although no formal agreement exists,
a voluntary cessation of traditional hunting for dugongs is
currently in effect. Although not extensive, indigenous
dugong hunting does occur. In the past three years, four or
five dugongs were hunted ‘illegally’ (Winderlich pers
comm. 2001).

Dugongs are of cultural significance to the
Quandamooka community of North Stradbroke Island in
Moreton Bay (Figure 6.6). Discussions with the dugong
hunting group at North Stradbroke Island indicate that at
least 30 dugongs have been hunted in Moreton Bay over
the last 10 years. There is also information that some
unrecorded poaching by other hunters has also occurred
(Lemm pers comm. 2001). There is currently a Native
Title Claim on some of the islands and waters in Moreton
Bay and the adjacent land. In addition, Native Title claims
also exist over various parts of the Great Barrier Reef
(Stokes pers comm. 2001).

Boat-related Impacts and Ecotourism

Boating activities potentially impact seagrass beds
along the urban coast of Queensland. Boat traffic causes
disturbance to dugongs in the surrounding waters and may
degrade dugong habitat. In addition, direct impacts to
dugongs occur through boat strikes and from cuts caused
by propeller blades. These concerns are greatest in areas
of high recreational use such as the Hinchinbrook Island
area, Cleveland Bay, Hervey Bay and Moreton Bay
(Figure 6.6). Eleven dugong mortalities from boat strikes
have been recorded in the Queensland Wildlife Stranding
and Mortality Data Base since 1996 (Haines & Limpus
2000). In September 2001, a dead dugong was discovered
on the southern end of Lamb Island, Moreton Bay
(towards the southern end of North Stradbroke Island;
Figure 6.6). A number of propeller marks were evident
along its body. A commercial dugong watching operations
is permitted to operate in Commonwealth waters in the
Hinchinbrook Island region. Other operators in significant
dugong habitat along this coast provide passengers with
opportunities to observe dugongs on an incidental basis.

Chemical Pollution

Tissue samples of liver and blubber were salvaged
from 53 dugong carcasses stranded along the Queensland
coast between 1996-2000 as part of the Queensland
Necropsy Program. Liver tissue was analysed for a range
of heavy metals and blubber samples were analysed for
organochlorine compounds and polychlorinated biphenyls
(Haynes et al. in review). Concentrations of toxic metals
were generally low and in the range typically found in
marine mammals. Average metal concentrations were
generally higher in mature animals and elevated
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concentrations of chromium and nickel were detected in
liver samples from several animals collected from the
southern Queensland coast. Dieldrin, DDT and/or DDE
and/or heptachlo-epoxide were detected in 59% of
dugong blubber samples. Concentrations of
organochlorines were similar to those reported being
present in dugongs 20 years earlier, and were low in
comparison to concentrations recorded from marine
mammal tissue collected elsewhere in the world.
Polychlorinated dibenzodioxins (PCCDs) appear to be the
most significant organochlorine pollutant bioaccumulated
in dugongs (Haynes et al. 1998; Haynes et al. in review).
Coastal contamination for dugongs in this region are
likely to be indirect through herbicide impacts to
nearshore seagrass beds (Haynes et al. 2000a and b;
Haynes et al. in review).

Disease

Necropsies conducted on sick, injured or dead
dugongs reported to the Queensland Parks and Wildlife
Service indicate that disease is the cause of death for 30%
of the 80 animals for which the cause of death has been
determined since 1996 (Haines & Limpus 2000). Haines
and Limpus (2000) hypothesise that interannual
fluctuations in dugong mortality are related primarily to
the negative impact of abnormal wet seasons on seagrass
pasture quality and a resultant deterioration on the
dugong’s health status.

Existing Conservation Initiatives

Legislation

The dugong is protected under the Commonwealth
Environment Protection and Biodiversity Conservation
Act, 1999 and the Queensland Nature Conservation
Act 1992. A Nature Conservation (Dugong) Conservation
Plan for Queensland waters was adopted in 1999.

Research

Dugong research in this region began with the study
of carcasses in the late 1960s (Heinsohn 1972). These
studies formed the basis of modern understanding of
dugong anatomy (e.g. Spain & Heinsohn 1974, 1975;
Spain et al. 1976; Marsh et al. 1978; Marsh & Eisentraut
1984; Rowlatt & Marsh 1985), life history (Marsh 1980;
Marsh et al. 1984 a,b,c), diet (Heinsohn & Birch 1972;
Spain & Heinsohn 1973; Marsh et al. 1982) and heavy
metal status (Denton et al. 1980). Aerial surveys for
dugongs have been conducted in the region since the
1970s (Heinsohn et al. 1978; Marsh & Saalfeld 1989;

Preen 1992; Marsh et al. 1996; Lanyon & Morrice 1997;
Marsh & Lawler 2001a). Most of our knowledge of
dugong-seagrass interactions (Preen 1995; Preen & Marsh
1995; Marsh et al. 1998; Aragones & Marsh 2000) and
movements (Marsh & Rathbun 1990; Preen 2001) has
come from this region. In 1999 the Great Barrier Reef
Ministerial Council accepted a Dugong Research Strategy
(Oliver & Berkelmans 1999) as a guide to setting
priorities, allocating funds and assessing performance of
dugong recovery and conservation actions in the Great
Barrier Reef and Hervey Bay-Great Sandy regions.

The Department of Defence has commenced the
formal integration and management of its Dugong
Research Program for the Shoalwater Bay Military
Training Area (SWBMTA). The Department of Defence
plans to fund dugong research in the form of four
independent projects:
1. mapping of the presence of dugongs in the SWBMTA 
2. analysis of aural anatomy of dugongs 
3. acoustic modelling of the SWBMTA 
4. aerial surveillance before and after clearance diving

exercises in the SWBMTA.

Since 1996 the Queensland Marine Wildlife Stranding
and Mortality Database has summarised all records of
sick, injured or dead marine wildlife (including dugongs)
reported to the Queensland Parks and Wildlife Service
from Cairns south to the Queensland–New South Wales
border  (Haines & Limpus 2000). 

Management

Most of the dugongs and their habitats on the urban
coast of Queensland occur in marine parks: the Great
Barrier Reef Marine Park and the associated Queensland
Marine Parks in the Great Barrier Reef region, the Hervey
Bay Marine Park and the Moreton Bay Marine Park. 

In 1997 the Australian and Queensland governments
agreed to several measures specifically aimed at arresting
the decline of dugongs along the urban coast of
Queensland, including a resolution not to issue permits
for the indigenous hunting of dugongs from Cooktown
down to the southern border of the Great Barrier Reef
Marine Park. The most controversial measure was to
establish a two-tiered system of Dugong Protection Areas
(DPAs) (Figure 6.6). Gill and mesh netting are greatly
restricted or banned in seven Zone A DPAs totalling
2,407km2, and subject to lesser modifications in eight
Zone B DPAs totalling 2,243km2 (Fisheries Amendment
Regulation [No. 11] 1997 [Queensland]). An additional
Zone A DPA of 1703km2 in which gill and mesh netting
practices were modified was established in Hervey Bay
(Marsh 2000). A conservation plan for dugongs in
Queensland was implemented by the Environmental
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Protection Agency in 1999. This plan further reinforced
the functions of the Dugong Protection Areas (DPAs).

There is concern that boat racing, water skiing and jet
skiing place dugongs at risk from vessel strikes and noise
in the Hinchinbrook Island region (Figure 6.6). The Great
Barrier Reef Ministerial Council has developed transit
lanes with marker buoys to designate a voluntary 25 knot
speed limit transit lane and a 10 knot speed restriction
zone within identified important dugong feeding areas or
on observing a marine animal at close range (GBRMPA
2001). Other proposed strategies outlined in the Draft
Hinchinbrook Plan of Management (2001) to protect
marine mammals include the introduction of a maximum
overall length of 20m for all vessels in Missionary Bay;
prohibiting aircraft to land, depart or taxi in any location
of the Hinchinbrook Island Dugong Protection Area
(Figure 6.6); and the requirement of tourism operators to
operate in accordance with booking limits to the Planning
Area and sensitive location restrictions (GBRMPA 2001).
In addition, the  Council has requested the Queensland
Parks and Wildlife Service to refuse requests for permits
to conduct boat races in excess of 40 knots in the
Hinchinbrook Zone A DPA (Figure 6.6). This issue is to
be addressed in the Cardwell/Hinchinbrook Regional
Coastal Management Plan. Signs have been placed at boat
ramps in the DPAs informing boaters about DPA areas
and regulations. An education campaign is underway to
seek a voluntary reduction in boat speeds in shallow
waters. ‘Sunfish’, which represents recreational fishing
interests, has published a ‘Code of Conduct’ with
suggested measures to minimise boat strikes on dugongs. 

In its 1999 review of measures for dugong
conservation, the Ministerial Council also directed that a
strategy be developed to form cooperative management
agreements with indigenous communities; welcomed a
commitment from the Queensland Government to pursue
to efforts to minimise the impact of land-based activities
on DPAs; and upgraded procedures for responding to
reports of stranded dugong including refining processes to
establish ‘cause of death’ and fast release of information
to the public.

The Department of Defence has agreed to a
moratorium on the use of explosives in all DPAs along the
coast, except the Shoalwater Bay Military Training Area.
The Department of Defence has ceased underwater
detonation activities in important seagrass meadows near
Triangular Island in Shoalwater Bay, and has altered other
practices to minimise their risk to dugongs. In July 1999
the Great Barrier Reef Ministerial Council endorsed 
negotiations to secure a phasing out of the use of high
explosives within the GBR World Heritage Area. 

In 1997, the Great Barrier Reef Marine Park Authority
finalised a plan of management for dugong conservation
in Shoalwater Bay. Plans of management for the major

tourist regions of Cairns and the Whitsundays were
finalised in 1998. A plan of management for the
Hinchinbrook region is in preparation. These plans
include protective measures for dugongs. 

The Moreton Bay Marine Park covers most of the
Bay’s tidal lands and tidal waters seawards to the limit of
Queensland waters. There are five areas designated as
“turtle and dugong” areas. Within these areas there are
speed regulations which state that boat operators are not
permitted to motor their boats on the plane. A publicity
campaign was launched to assist in informing boaters of
the new regulations. A Moreton Bay Dugong Watch
monitoring program was launched in March 1998. 

An education and information program has been
developed by the Great Barrier Reef Marine Park
Authority to enhance public awareness of the value and
plight of dugongs, and to advise people on how they can
assist in minimising impacts. The program includes
information kits, media releases, community service
announcements, reef user workshops and liaison with
advisory committees and interest groups.

The Fishing Industry Training Council in conjunction
with the Queensland Seafood Industry Council and
scientists have set up an Endangered Species Awareness
Course. The industry encourages this course as a
prerequisite for holding a license for commercial net
fishing. All fishers operating in the Dugong Protection
Areas are expected to participate in this course. 

Suggested Conservation Initiatives

Research

The goal of research in this region is to acquire
information to assist in the recovery and maintenance of
dugong populations. A series of research projects have
been identified, which reflect a wide range of priorities
among managers, researchers and stakeholders with
interests in dugongs. These projects have been
incorporated into the Dugong Research Strategy for the
Great Barrier Reef World Heritage Area and Hervey Bay
(Oliver & Berkelmans 1999).

The categories include
• projects designed to assess the effectiveness of the

current dugong protection measures
• projects likely to result in information which will

directly assist in maintaining or enhancing dugong
numbers

• projects that will assist with the development and
implementation of cooperative management
arrangements
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• projects designed to minimise the impacts of
management decisions on industry and other
affected groups.

High priority should be given to monitoring dugong
distribution and relative abundance using regular aerial
surveys. Regular seagrass surveys are also required to
assess temporal changes in seagrass meadows, and the
impacts of extreme climatic events on dugong habitats in
the region. Research is also needed to study seasonal
changes in seagrass growth rates and productivity with a
view to developing a model of dugong grazing. Satellite
tracking of dugongs in key areas will provide detailed
information on dugong habitat use. Such information
would be very useful for assessing the local impacts of
proposed developments on dugongs and for other local-
scale planning.

The CSIRO Division of Marine Research has
reviewed the status of fisheries-related seagrass research
within Australia for the FRDC (Fisheries Research and
Development Corporation). The research and
development plan (Butler & Jernakoff 1999) includes
various recommendations for seagrass research priorities.
Of particular concern in this region is the lack of
knowledge on the relationship between human activities
and the effects of nutrient loading on seagrass beds.

Management

Habitat protection

The DPA strategy depends on high priority being
given to habitat protection in these areas. The
effectiveness of the mesh netting closures and restrictions
depends on there being no overall movement of dugongs
from the DPAs to other areas. To minimise the risks of this
happening, it is particularly important to conserve dugong
habitat, especially in the DPA Zone As. 

The relevant management agencies should
collectively review the zoning of the relevant sections of
the Great Barrier Reef Marine Park, State Marine Parks
and Fisheries Habitat Areas with a view to assessing their
capacity to protect dugongs and their habitats. Key areas
such as the Hinchinbrook Island area, Cleveland,
Shoalwater, Hervey and Moreton Bays should be the
focus of this review. The Great Barrier Reef Marine Park
Authority is reviewing the protection of inshore habitats
in the Great Barrier Reef Marine Park in association with
their Representative Areas Program. This initiative will
provide rigour in the selection of seagrass and dugong
habitat for inclusion in highly protected zones in the
marine park.

The Great Sandy Region Management Plan 1994
recommends extensions of existing marine parks to

include all appropriate tidal lands and waters in the area.
If adopted, the resulting marine park will be zoned in
consultation with user and interest groups, and will
enhance the prospect of dugong survival in the area.
Seagrasses and mangroves are given specific protection in
Fisheries Habitat Areas under Section 123 of the Fisheries
Act 1994 where all marine plants are protected, and can
only be damaged or removed under permit
(Section 51(c)). 

Indigenous Management

Although some indigenous communities have agreed
to a moratorium on hunting in the Southern Great Barrier
Reef region, there is still a strong desire within the
indigenous communities to hunt dugongs as they are of
considerable cultural, social and economic importance.
Indigenous communities in this region have made it clear
that they will not give up their native title rights to hunt
dugongs and they wish to have these rights formally
recognised by governments through the development of
cooperative management arrangements. 

The need for the development of cooperative
management arrangements for marine resources between
management agencies and indigenous peoples is
recognised by all parties. The success of cooperative
management arrangements will involve communities
being a full partner in all stages of the management
process, bringing together traditional owners, science and
management. The next step in this process is a formal
agreement between the State and Commonwealth, which
will need to provide the resources required to
operationalise cooperative management.

In order to develop a better understanding of small-
scale population changes in dugong populations near
indigenous communities, community-based dugong
watch programs could be developed incorporating local
expertise, provided personnel are available to coordinate
such programs. This activity would contribute to
developing appropriate mechanisms and tools for
integrating local knowledge and scientific data.

Fishery Interactions

The effectiveness of the mesh netting restrictions and
attendance rules implemented in 1998 in the DPAs needs
to be monitored. It is important to note that a significant
proportion of dugongs along the urban coast of
Queensland occur outside these DPAs (Marsh 2000).
Therefore management regimes for areas within the
dugong’s area of occupancy but outside the DPAs need to
be considered if the objective of management is to
minimise human impacts on dugongs.

We support the following initiatives to maximise the
effectiveness of fishing closures in the DPAs:
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• legislation of attendance at net rules under the
Fisheries Management Act Queensland 1994; 

• the enhancement of surveillance and enforcement
patrols to focus on the DPAs. The intensity of
patrolling and surveillance varies based on pre-
determined priorities (i.e. knowledge of illegal
activity and records of dugong deaths);

• severe penalties for breaching netting regulations;
• the development of performance indicators to assess

the impacts of the DPA.

Further initiatives we recommend include:

• The implementation of a penalty for failing to record
incidental catch. We recommend that this be a serious
fisheries offence under the Queensland Fisheries 
Act 1994. It is a legal requirement under the
Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 to report the
incidental death of a dugong in Commonwealth
waters in Australia, and a requirement in Queensland
waters under the Queensland Nature Conservation
Act 1992, through adoption of the Nature
Conservation (Dugong) Conservation Plan 1999.

• An investigation of opportunities for employing
displaced fishers and Aboriginal hunters in activities
associated with dugong management in the southern
Great Barrier Reef and Hervey Bay.

• The introduction of further measures to address
impacts on dugongs other than mesh netting,
especially in the DPA Zone A’s (i.e. coastal runoff,
habitat degradation).

• An independent socio-economic investigation of the
operations of fishers with netting endorsements that
are operating in the DPAs. The study should include
• an investigation on which fishers are using the

current DPAs 
• a documentation of any problems with the new

regulations

• a social impact assessment on resource use
(commercial and recreational fishing and tourism)
in each of the DPAs to assess the implications of
any further modifications to regulations in 
the DPAs.

• Enforcement of the ‘voluntary’ 25 knot speed
restriction transit lane and <10 knot speed restriction
zone in important dugong feeding areas where
necessary (particularly the Hinchinbrook Dugong
Protection Area).

• An investigation of how the current regulations in the
DPAs could be further modified to reduce adverse
impacts on dugongs.

Conclusions

• The Dugong Protection Areas or DPAs are an
important first step in the recovery of dugongs along
the urban coast of Queensland. Marsh (2000) points
out that the success of the DPAs depends on there
being no overall movement of dugongs from these
areas to other areas and no illegal fishing. To minimise
the risks of this happening, it is particularly important
to conserve the dugong habitats in the DPAs.

• Dugong conservation initiatives in this region should
be expanded to address all possible causes of the
dugong decline, especially habitat loss. 

• Management regimes for areas within the dugong’s
area of occupancy along the urban coast of
Queensland but outside the DPAs, need to be
developed if the objective of management is the
minimisation of human impacts on dugongs
throughout the region. 

• It is important to encourage indigenous people and
commercial fishers to participate in the management
of dugongs throughout the urban coast of Queensland.
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"There are many reasons for fighting climate change. Securing the future of 

the dugong, a wonderous and compelling creature, has emerged as a possible new one. 

The report also shows that we must strengthen our efforts to reduce marine pollution.

Late last year in Montreal, nations met and agreed to re-vitalise the Global Programme 

of Action for the Protection of the Marine Environment from Land-Based Activities  (GPA/LBA). 

The health of dugong populations could become a key indicator in many parts of the globe

 as to whether this renewed initiative is succeeding."

Klaus Toepfer, Executive Director of the United Nations Environment Programme


