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(Dugong dugon)



Ecology and Conservation of the Dugong

1.0 Introduction

The dugong (Dugong dugon), is a seagrass-dependant marine mamma of tropica and
subtropica coagtd waters, with high genetic biodiveraty vaue. It is the sole member of
the genus Dugong, which isthe only extant member of the Family Dugongidee (UNEP,
2002; Bryden et al. 1998). The Dugongidae shares the Order Sreniawith just three
Species of manatee. Hence, the dugong’ s genes are more unique than those of most
pecies, which, more typicaly, have generaand Family-leve rdaives. The dugong is
aso one of aguite of large, long-lived marine vertebrates, induding turtles and inshore
cetaceans, which are under pressure from human activities (Preen, 1998). Dugong
congervation therefore represents the opportunity and respongihility, to contribute
sgnificantly to the conservation of ocean biodiversity.

Currently dugongs are dassified as vulnerable to extinction under the 1996 World
Consarvation Union (IUCN) Red Ligt of Threstened Species. This dassfication
describes taxon that face a high-risk of extinction in the wild in the medium-term future,
In the case of the dugong, it is deemed A1: Population reduction in the form of the
following: an observed, estimated, inferred or suspected reduction of at least 20% over
the last 10 years or three generations, whichever is the longer [Bryden et al. 1998,
[UCN].

The long-term surviva of the dugong will depend on adequate conservation and
management throughout its extensve range. For further information on regiond
arrangements see “ The Consarvation of the Dugong Acrossits Range— A Framework
Paper”. Protection, conservation and management must be based upon the best available
scientific literature. The purpose of this paper isto take a sep in that direction by
providing a brief outline of dugong biology, and threats to its survival.

2.0 Biology of the Dugong

2.1 Didtribution and Abundance

The dugong has alarge range that spans at least 37 countries and territories and includes
tropica and subtropica coagtd and inland waters from east Africato Vanuatu to Japan
(Fgure 1). The UNEP published the Dugong Satus Report and Action Plans for
Countries and Territoriesin 2002. It Sates that ‘throughout much of its range, the
dugong is represented by relict populations separated by large areas where its numbers
have been greetly reduced or it is dready extirpated. The dugong is till present & the
higoricd limits of its globa range, dthough thereis evidence of areduction in its area of
occupancy within itsrange. In most parts of its range, the anecdota evidence suggests
that dugong numbers are declining'.

Dugongs have dready disgppeared from some placesincluding Mauritius, western

Sri Lanka, the Madives, Japan's Sakishima Chains, Hong Kong's Pearl River EStuary,
sverd idandsin the Phillipines, Cambodia, and Vietnam (CRC, 2003). Remaining
mgor populations have been reported in Audrdia, Persan Gulf, and parts of the Red
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Seq, northern and eastern coast of east Africa, west coast of Sri Lanka, Indonesaand, the
Pecific idands (Agrolink, 1996).

Figure One: Theknown range of the Dugong (Sour ce: UNEP, 2002)

2.2 Habitat

Dugongs generaly frequent coasta waters. Mgor concentrations tend to occur in wide
shdlow protected bays, wide shdlow mangrove channds and on the lee of large inshore
idands (Heinsohn et al. 1979). These areas are coincident with sizegble seagrass beds.
However dugongs are aso observed in deegper waters further offshore where the
continenta shelf iswide, shalow and protected. This digtribution corresponds with thet

of degpwater seagrasses such as Halophila spinulosa (UNEP, 2002). There is evidence
that dugongs use pecidised habitats for various activities such as caving and mating
(Anderson, 1981; Anderson, 1997). Life higtory atributes of dugongs are likely to vary
across its range of habitat types.

23 Dig

Dugongs are seagrass specidists, uprooting whole plants when they are accessible, but
feading only on leaves when the whole plant cannot be uprooted. Dugongs prefer
seegrasses that are pioneer species (Preen & Marsh, 1995), especidly species of the
genera Halopphila and Haladule. Diet selection is corrdated with the chemicad and
sructurd composition seagrass (Lanyon, 1991). Sdection for the species that are highly
digestible (Halophila) and have high nutrients (Hal odul€) means that dugongs maximize
the intake of nutrients rather than bulk (Aragones, 1996).

The highly specidized dietary requiremerts of the dugong suggest thet only certain
seegrass meadows may be suitable as dugong habitat (Preen et al. 1995). It hasbeen
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suggested that grazing activity by dugongs dters the Soecies compostion of seegrass
communities a aloca scde to favour their digtary requirements. Thus, areas that support
Szesble numbers of dugongs may have the capacity to provide better ‘qudity’ food than
aress that support few or no dugongs and rely only on naturd turnover rates for recycling
and redigribution of nutrients (Aragones & Marsh 2000).

24 LifeHigory

Dugongs are long-lived with alow reproductive rate, long generation time, and ahigh
investment in each offspring (Marsh, 1999). Femaes do not bear their firgt caf until they
are a least ten and aslate as 17 years old. Gedtation varies between 13-15 months, with a
usud litter sze of one. The cdf will suckle for 14-18 months, and the period between
successve cavingsis spatidly and tempordly variable, estimates range from 2.4 to
seven years (UNEP, 2002). Caving intervas may lengthen as aresult of food shortages.
The dugong's low reproductive rate means thet a very high proportion (more than 95%)
of adult animds have to survive each year for a dugong population to be maintained
(Bryden et a. 1998). Populaion smulations indicate that even with the most optimidtic
combinaions of lifehigtory parameters (e.g. low natura mortaity and no humarinduced
mortdity) a dugong populaion is unlikely to increase more than 5% per year (Marsh,
1999). Thus the dugong' s life history makesit particularly vulnerable to rapidly
increasng human pressures.

2.5 Movements

Dugong movement has been tracked spatidly and tempordly usng VHF or satdlite
trangmitters. Dugongs have exhibited individudigtic patterns of movement within the
same region, daily movements depending on tidal amplitude, and seasond movements
(UNEP, 2002). The cgpacity of dugongs to undertake long-distance movements indicates
that the management of dugongsis an internationd issue over most parts their range.

3.0 Threatening Processes

Dugongs are vulnerable to anthropogenic influences due to ther life history and their
dependence on seagrasses that are redtricted to coastd habitats, and which are often under
increased pressure from human activities. The rate of populaion change is most sendtive
to changes in adult survivorship. Even adight reduction in adult survivorship as aresut

of habitat loss, disease, hunting, or incidenta drowning in nets, can cause achronic
dedinein adugong populaion. Given the extengve didribution of the dugong thereare a
range of threats, some of which are unique to particular regions and some which span its
entire range. Nevertheless by dividing the species range into subregions, it is possbleto
gain an underganding of region-specific threets (Table One).
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Threatening Process

Subregion Habitat Loss | Fishing Indigenous V essel Acoustic | Ecotourism | Diseases
and Pressure Huntingand | Strikes Pollution
degradation Use

Western Range
(East Africa,
Red Seaand
the Arabian v 4 4 4 4 4

Gulf)

India& Sri
Lanka
(Indiawith the
Andaman and v 4 4 4
Nicobar
Idands, Sri
Lanka)

East &
Southeast Asia
an, China,
e v v v v v v
Thailand,
Cambodia,
Vietnam,
Malaysia,
Singapore,
Indonesia)

Pacific Idands
(Palau, Papua
New Guinea,
Solomon v v v v v v
Islands, New
Caledonia,
Vanuatu)

Australia
(Western
Australia,
Northern
Territory and
the
Queendand
Coast of the
Gulf of v v v v v v v
Carpentaria,
Torres Strait
and Northern
Great Barrier
Reef, Urban
Coast of
Queendand)

Table One: Summary of information regarding current threatsto dugongs (Source: M odified from
UNEP, 2002)
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3.1 Habitat Loss and Degradation

Seagrass ecosystems are very sendtive to human influence (Poiner & Peterken, 1996).
Seagrass beds may be destroyed directly by trawling and mining, or lost through the
effects of disturbances such as dredging, inland and coastd clearing, land reclamation
and boat propdler scarring. These activities cause increases in sedimentation and
turbidity which, in turn, lead to degradation through smothering and lack of light. Other
threats include sewage, detergents, heavy metds, hypersdine water from desdination
plants and other waste products.

Episodic losses of hundreds of square kilometers seagrass are associated with extreme
wesgther events such as some cyclones, hurricanes and floods (Poiner & Peterken, 1996).
Such events can cause extendve damage to seagrass communities through severe wave
action, shifting sand, adverse changes in salinity and light reduction (Preen & Marsh,
1995; Preen et al. 1995). For example an unusud flood and cycdone event resulted in the
near totd loss of 1000 sq km of seagrass meadows in Hervey Bay, in eestern Audtrdia
Many dugongs sarved and eventudly died, athough some dugongs emigrated as far as
900km (Preen & Marsh, 1995).

Most losses, both natural and anthropogenic are attributed to reduced light intensity due

to sedimentation and/or increased epiphytic growth caused by nutrient enrichment.
Halophila ovalis, one of the preferred food species of dugongs, appearsto be particularly
sengtive to light reduction, with the duration and frequency of light deprivation events
apparently being the primary factors affecting the surviva of this seegrassin
environments that experience trandent light deprivation.

Globd warming is an indirect threet to the dugong. The United Nation's
Intergovernmenta Pand on Climate Change (IPCC) has speculated that climate change
due to increasing amounts of anthropogenic "greenhouss" gases may result in incressed
tropica sea surface temperatures (SSTs) and increased tropical rainfal associated with a
dightly stronger intertropica convergence zone (ITCZ) (Houghton et al., 1990, 1992,
1996). Because tropicd cyclones extract latent and sensible hest from the warm tropica
oceans and release the heet in its upper tropospheric outflow to fud the sorm's spin up,
early work of the IPCC expressed concern that warmer SSTswill lead to more frequent
and intense hurricanes, typhoons and tropica cycdones.

Thus globd warming has the potentid to interfere with the feeding patterns, as well as
dteing seasond didributions, geographic ranges, migration paterns, nutritiond  datus,
reproduction success, and ultimately the abundance of the dugong.

3.2 Fishing Pressure and Shark nets

Accidental entangling in gill and mesh nets or traps st by fishersis consdered amgor,
but largdly unquantified, cause of dugong mortdity in many countries, and isidentified
asamgor concern in dl subregions (UNEP, 2002) (Table One). Throughout most of the
dugong’s range, this pressure comes from locdly based artisand fisheries. Of more
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concern, are the indugtria scae gill net fisheries which have developed in some aress.
However these fisheries usudly operate in offshore waters, which are not mgor dugong
habitats. No data is available on the take of dugongs by lost or discarded nets, athough
drowning in these nets presumably occurs (UNEP, 2002).

Shark nets set for public safety can be another source of dugong mortdity. Between 1962
and 1995, shark nets set on swimming beaches in Queendand netted 837 dugongs
(UNEP, 2002).

3.3 Traditiond Use and Harvest

Within traditiona communities grest emphasisis placed on socid sharing of dugong

mesdt. In Audrdiafor example, utilizing marine food resources demondrates a continued
connection with tradition and sea country, and dugong hunting in particular can be seen
as an important expresson of a person’s Aborigindity (Smith and Marsh, 1990). Dugong
isdso an important source of protein for many communities and dugong oil isused asa
panaceafor avariety of illnesses (Smith and Marsh, 1990). The satus of dugong meet in
traditiona culture is reflected in seasond trends in take, with highest catch rates reported
during the period around Chrigmas (Marsh, 1996).

3.4 VesH Strikes

Whilg there is adearth of information on thisissue, vessd strikes are a potentia source
of mortdity for dugongs. Increasing vessd traffic in the dugong' s range increases the
likelihood of drikes. Areas where there are extensve shalow areas used by regiondly
important populations of dugongs dose to areas of high boet traffic are particularly a
risk.

3.5 Ecotourigm

The expangon of ecotouriam has resulted in the establishment of tourism operation
involving dugong-watching cruises at severd locations in Audrdia, and swim with
dugong operationsin the Phillipines and Vanuatu. The effect of these activities on the
animdsis unknown, athough it is under investigation in Western Audrdia (UNEP,
2002).

3.6 Acoudtic Pollution

Despite consstent anecdota reports of dugongs ceasing to use areas with high boat
traffic, there has been no formd attempt to study the effect of acougtic pollution from
boat traffic on the dugong. Acoustic pollution could be a potentia impact in areas with
large tidd ranges and little seagrass below the low tide mark. High levels of vessd traffic
in these areas could prevent dugongs from using available intertidal seagrass meadows,
by regtricting their movement.
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Saigmic surveys are an essantial component of offshore oil and gas exploration and are
used to study rock strata below the seefloor. Marine seismic surveys use high-energy,
low-frequency sound produced by arrays of ar-guns which are designed to project very
strong sounds downward through the water. A consderable amount propagates
horizontally as well. Effects might indude: interference with the animd’ s natura
acoudtic communication Sgnds, damage to their hearing systems; behavioura changes
including disturbance reactions, ranging from short-term to long-term effectson
individuals and populations.

4.0Conservation Initiatives

Managing adverse impacts on dugongs throughout its vast and often remote range

presents a chdlenge, which will require a pro-active and comprehensive approach.
Ultimately conservetion initiatives would seek to conserve dugong across both their

historic and current range. Such a systematic and co-coordinated approach will benefit
not only dugong populaions but aso the ecologicd integrity of the marine environment.

4.1 Habitat Protection

Measures for seagrass protection to date, have largely been through marine parks and
fishing industry closures to prevent structurd damage to seagrass beds through trawling.
There have been few attempts to protect seagrass beds from adverse impacts on
ecosystemn processes associated with landuse, even though it is an issue of concern for dl
subregions (Table One). Locdities that provide shelter and water conditionsided for
seagrasses are often the target for port developments and at the down-stream end of
severely affected catchments. Research is required to gain an understanding of seegrass
responses to natural and human factors and what the critica thresholds of change are.

4.2 Fshing Contrals

Acoudtic darms (pingers) are proving effective at reducing the mortality of the harbour
porpoise, Phocoena phocoena, in gill nets (UNEP, 2002). These darms are increesingly
being seen as a possble solution to the problem of marine animas drowning in netsin
developed countries, dthough the associated codts are likely to preclude their use
throughout most of the dugong’ s range. The effectiveness of the use of acougtic darmsin
reducing the mortdity of dugongs has not been tested. Given the dugong’ s specidized
habitat requirements, it isimportant to test whether their use reduces the habitat avallable
to dugongs before they are widdy adopted (UNEP, 2002).

4.3 Traditiond Use

The mgority of coagtd communities are awvare of concernsin regards to dugong
management, and many are exploring options for cooperative management. Measures
which have been demondtrated to be effective include culturdly appropriate education
programmes (induding pogters and videos) for indigenous communities regarding
dugong conservetion, presenting research results to indigenous communities, and a
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programme to collate indigenous knowledge of dugongs. Community-based management
of dugong take is dso being invedtigated.

4.4 Boating Best Practice

The answer to reducing the number of vessel drikesliesin speed redtrictions and
community education. Voluntary soeed regtrictions and higher gpeed trangt lanes might
be options to be consdered in the preparation of management plans. Education initiatives
might include a series of signs placed at boat ramps to dert boaters to the risks of
collisons with dugongs, and canmunity service announcements or newdetters asking
boat users to reduce speedsin shdlow waters.

4.5 Educdtion

For management to be effective the generd public must have an awareness and concern
for dugong conservation, and therefore public education will be an important component
of any consarvation plan. Dugong education drategies should am to enhance public
awareness of the value and plight of dugongs, and outline how people can assg.
Strategies could include: information kits, media releases, community service
announcements; reef user workshops and liaison with advisory committees and
dekeholders. Education and information about dugong status and conservation could be
included in school curricular and in loca media releases to generate community support.
Such gtrategies will coordinate many of the actions aimed a particular interest groups
such as boaters, fishers, and indigenous communities. Other initiatives which may raise
awareness of dugongs, their threats and possible solutions may include a dedicated
‘Dugong Awareness Day’ and information displays at regiona fora

4.5 Research and Monitoring

The threatening processes described above are widdy digtributed throughout the
dugong's range due to high levels of human population growth and rapid retes of
indugtridization. Given the potentia for multiple impacts reseerch would be best targeted
a determining &) which aress Hill support significant areas of dugongs, and b)
identifying with extensve locd involvement how impacts on dugongs can be minimized
and the habitat protected in these key areas. Idedlly this should be done in the context of
comprehensive plans for coagtd zone management (UNEP, 2002). The establishment of
such aress as dugong protected areas should reduce dugong mor tdity provided the areas
chosen conggently support high numbers of animds (see 4.1), even though individua
dugongs will movein and out of these areas. The long-term effectiveness of these areas
will depend on whether the high-quality habitat can be maintained. Thiswill depend on
the cgpacity to control land-based inputs. Candidate areas exist through much of the
dugong’ s range (UNEP, 2002).

4.6 Legidation
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Consarvaion and management of dugong populations through domestic policy may be
afforded through inititives such as. formally declaring dugong protection arees,
regulation and enforcement of activities within these areas; prohibition of direct take
(except for traditiona purposes); and the implementation of arigorous and effective EIA
processin areas of Sgnificance.

4.7 Regiond Arrangements

Recognition of the need for a cooperaive internationa gpproach to the problems of
thregts to marine mammalsis growing and there have been numerous internationd
forums, agreements and conventions that have contributed to the conservation of marine
mammas. Dugongs have a priority for conservetion through ther lising in the
Convention on the Conservation of Migratory Species of Wild Animds (CMS). The
dugong was identified as an Appendix |1 species for cooperative action (COP & Rec 7.1).
In addition, the CM S 7th Meeting of the Conference of the Parties recommended thet dl
Range States of dugongs cooperate among themselves and participate actively to develop
and conclude a memorandum of understanding and an action plan for the conservation
and management of dugong throughout the species range (Rec 7.5). TheCMSand a
range Sate arrangement for dugongs presents an opportunity for States to develop and
implement conservation actions to retore the dugong to a favourable conservation gatus.

6.0 Conduson

It is dear that dugongs are vulnerable to anthropogenic influences due to their life
higory, extensve range, and digtribution dong rapidly developing coagtd habitats. Given
the dugong's capacity to move across jurisdictiond boundaries, coordinating
management initiaives across these boundaries will be crucid to itslong-term survivd.
Without cooperative decision-making and action the future of the dugong looks
uncertain.

10
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