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PART D
STUDIES ON THE BIOLOGY OF TRADITIONAL MARI NE RESOURCES

THE DUGONG PRCBLEM

Helene Marsh

TRADITIONAL  SIGNFICANCE OF THE DUGONG

| doubt whether any person of European cultural background,
including nyself, can truly understand the significance of the
dugong to nmany indigenous people from the coastal areas of
northern Australia. However, some insight can be gained from the
following statement issued by the Aborigines and Islanders who
%%gnded the Dugong Wrkshop held at James Cook University in

", ..the dugong is of great significance in Aboriginal and
| sl ander cerenony, religion, econony and culture and has
an inportant co-ordinating role in these societies. Any
local rarity or extinction in areas in which the hunting
of dugongs _has_occurred traditionally would be likely to
cause disruption and such comunities have a very real
and historic interest in the conservation of the
speci es".

STATUS O STAKS

The dugong is listed as vulnerable to extinction by the
International Union of the Conservation of Nature (Thornback and
Jenkins, 1982). Uncontrolled, deliberate and accidental
exploitation is believed to have seriously reduced populations
t hroughout nuch of the dugong’s range whi ch enconpasses coastal
wafers from East Africa to Vanuatu Detween the latitudes of

26 north and south (N shiwaki and Marsh, 1985). A though the
range includes the waters of some forty countries, Australia is
the only developed country with a resident dugong popul ation, and
one of the few areas where dedicated aerial surveys to determ ne
dugong distribution and abundance have been carried out.

Extensive aerial surveys have established that sizeable nunbers
of dugongs still occur in the shallow seas around northern
Australia between Shark Bay in Wstern Australia and Moreton Bay
in Queensland (Heinsohn et al., 1976, 1978; Elliott, 1981;
Prince et al., 1981, Anderson, 1982; Marsh, 1985a, in press
(a); Bayliss, in press). It 1s likely that this region supports
2 substantial proportiuwr of the world’s dugongs

4Q"8 dugongs.

The status of the dugong in Australian waters is unknown. As
di scussed below, there is prima facie evidence to suggest a
recent decline in the Torrés Strait area (Marsh, in press (a)).
Many of the Aborigines and Islanders at this neeting also
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expressed concern at what they perceive as a decline in nunbers
in various areas.

Despite current efforts to estimate dugong nunbers in parts of

Vst ern, Australia, the Northern Territory and Queensland (Marsh,
1985a and in press (a); and Bayliss, in press), | estimte that
it could be a decade or more before the status of the dugong in
Australian waters can be confirmed.

This tine-lag is due to the conbined effects of the dugong’'s
atchy distrrbution (which makes it difficult to obtain a precise
I ndex of dugong density) and low recruitment rate. ' Meanwhile,
nmanagement reginmes incorporating the principle of conservation
need to be devel oped.

LEGAL S| TUATI ON

In Australia, du?ongs are protected by State and Federal

| egi sl ati on. Only 1 ndi genous. people are allowed to hunt dugongs,
and trade in dugong products is illegal. Apart from these
restrictions, the situation differs somewhat in different areas.
In Queensland, only Aborigines and Islanders living on reserves
and in certain shires are automatically allowed to hunt under
State law.  Indigenous people living on reserves adjacent to the
Geat Barrier Reef Marine Park also require a permt from the
Geat Barrier Reef Mirine Park Authority to hunt within the zoned

areas of the Park. | ndi genous people living off reserves in
Queensl and may appldy to the Queensland Fish Mnagenent Authority
to .hunt dugongs under

granted. In the Northern Territory, all Aborigines can hunt
provided they do so in "traditional hunting areas", whereas
Western Australia the only restriction on dugong hunting by

I ndi genous people is a ban on hunting in Shark Bay and Exnouth
@l f (Prince, this volune).

permt;  such permssion is now r‘arel%z
in

In Queensl and, hunters are 'not allowed to use "noxious
substances" or "explosive devices" (including guns). These
Aestr||c_t|ons do not apply in the Northern Territory or Western
ustralia.

Mbst dugong habitat areas in Australia are so renote that even
these |aws have been inpossible to police effectively.,,

LI FE HI STORY

Alnmost all information has been obtained from the study of over
600 dugong carcasses. Specinmens were obtained from animals
accidentally drowned in shark nets in the Townsville area or
killed for food by indigenous hunters at various comunities in
northern Australia and Papua New Quinea (Marsh, 1980, 1985bh, in
ress (a); Marsh et al., 1984 a, b, c). Age has been estimted
rom tusk dentinal growth l|ayer group counts, the deposition rate
bei ng deduced from the seasonal pattern of growh |ayer
deposi tion. The maxi num longevity observed IS 73 years. Fenales
have their first calf at a mninum age of 9 to 10 years, and
sonetinmes not until the age of 15 to 17 years. A single calf is
usual ly born and suckles for up.to at |east 18 nonths. Cal vi nP
interval estinates based on apparent pregnancy rates, placenta
‘scar counts, or calf counts range from three to seven years for
various Australian/Torres Strait populations (Marsh, 1985b, in
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press (a); Marsh_et al., 1984c). Even though there are no
reliable data on age-sdpecific fecundity or mortality, there is no
evidence of a marked decline in fecundity with age in females
EMarsh, 1985b). However, some males may become post-reproductive
Marsh_et al., 1984b).

Population simulations indicate that, even with the most
optimistic combination of life history parameters, a low schedule
of natural mortality and no man-induced mortality, a du?_ong
population is unlikely to increase at more than about five
percent per year (Marsh, in press (a)). This means that there
needs to be at least 200 dugongs in a population to harvest five
females per year without causing the population to decline.

PRESSURES ON AUSTRALIA'S DUANG STOX

Are there enough dugongs in Australian waters to sustain the
current level of man-induced mortality? In the absence of data
on the status of our dugong stock, it is impossible to give an
unequivocal answer to this question. However, perceptions of
local declines in sightings and/or catches suggest that the .
answer is no in some areas. One thing is certain. The situation
is currently very complex and varies greatly from region to
region as discussed further in this paper.

Table 1 summarises my perceptions of the differences between the
pressures on Australia’s dugong stock at the time of European
contact (when there was apparently no problem in harvestin
dugongs_at_a_ sustainable level ) , and_the situation now. everal
conclusions can be drawn about current circumstances:

1. In many areas, the dugong is now subject to multiple
sources of man-induced mortality and habitat damage.

2. Even if the present level of legal protection could be
policed effectively, it would not protect the dugong from
all these sources of man-induced mortality.

3. It is possible for a dugong population to decline even if
the level of indigenous hunting remains constant or
decreases.

4. A local situation can change rapidly for a varietK of
reasons; for example, the availability of new technology,

the opening of a new fishery (even for another target
species), the loss of traditional knowledge, changing
economic circumstances, or a natural event such as a
cyclone or storm surge.

5. As pointed out by Johannes (1978), traditional fishermen
(in the Pacific Islands) developed better gear ﬁrimarily
to reduce the effort needed to acquire the catch, rather
than to increase the catch per se. Thus, the
availability of better gswarto traditional hunters in the
form of Western technology does not necessarily mean that
the catch will be increased. Conversely, banning the use
of Western technology for hunting dugongs will not
guarantee that the catch will be kept at a level
consistent with Bopulation maintenance, particularly if a
population is subject to other impacts.




TeSEmm e

THE DIFFERING NATURE OF THE DUGONG PROBLEM

Three case studies are outlined to illustrate the regional
variation in the pressures on dugongs in Australian waters.

Tortes Strait

The follow ng account of the status of the dugong':_‘ih Torres
Strait is based on Barker-Hudson and Mrsh (both in press).

Al though it has been illegal to sell dugong neat in Australia
since the 1960s and in nost of Papua New @iinea since 1976, the

people of Daru on the Papua-New Cuinean side of Torres Strait
received a special dispensation which enabled them to continue
selling dugongs in the market,' (Hudson, 1981).

The capacity to sell dugongs during a period of rapid

technol ogi cal change and devel opment of a cash econony led to a
marked increase in the dugong catch passi nlg| through the Daru
market in the late 1970s coincident with the expansion of the
barramundi and crayfishing industries. Papua New Cuinea D vision
of WIldlife records indicate that nost hunting occurred on
Wednesdays and Thursdays for markets which coincided with the
distribution of pay to comunity nenmbers. During the same
period, substantial nunbers of dugongs were also caught b¥] the
people of the Australian islands (Netschmann, 1984), although in
the absence of a long-term data, it is inpossible to view the
Australian catch levels in an historical perspective.

Avai | abl e records suggest that of the order of 500 to 1,000.
dugongs were being caught annually in Torres Strait at this tine.
The Papua New Guinea Division of .WIldlife nonitored the catch
passing through the Daru narket between 1978 and 1981. Dur i ng
this period nore than 500 dugongs were sold, including 218 in
1979 alone. N etschmann (1984) docunmented the catch of a total
of 504 dugongs at three conmmunities in the Wstern |slands during
several periods between 1975 and 1979, and estimated that the
annual dugong catch in Torres Strait was probably of the order of
750 ani mal s. (I't is not clear whether this estimate included the
paru catch.)

Popul ation simulations indicate that, assumng the life history
information outlined in Section 4 above is correct, at |east
22,000 dugongs would need to occur in Torres Strait to sustain an
unsel ective harvest of 500 dugongs, 44,000 to sustain a harvest
of 1000 animals. If there was an effectivé hunting bias in
favour of pregnant fermales as sone huntersclainmed (Oewale and
Sedu, 1980), these figures are underestimates.

In Novenber 1983, the Torres Strait area was surveyed from the

air for dugongs using a technique derived fromthat devel oped for

censussing kangaroos. Results were generally disappointing. The
| argest group seen was six in contrast to the large groups seen
on some other aerial surveys in Northern Australia in recent
years. The survey indicates that there were of the order of 1500
dugongs in the region. This figure is an underestimte, probably
a gross underestimate of the nunber of dugongs in Torres Strait.
However, the discrepancy between this figure and the nunber,.
needed to sustain the harvest levels of the late 1970s is so

great that there is cause for concern, particularly as catch

' evel s have declined. i
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The number of dugongs passing through the Daru market plummeted
from the high of 218 in 1979, to 70 in 1981, and 18 in the first
eight months of 1982. No records have been kept since then, but
verbal reports indicate that very few were caught between mid
1982 and early 1984 when the sale of dugong meat in the market
was banned. The decline occurred despite a sustained hunting
effort (the number of turtles in the market actually increased),
and despite the increased availability of motorised craft which
enabled the hunters to extend their hunting grounds.

Catches in the Western Islands also appear to have declined. The
catch statistics collected by the CSIRO traditional fisheries
groject in 1983-84 were substantially lower than those recorded
y Nietschmann in the late 1970s (R.E. Johannes and Wallace
MacFarlane pers. comm.). Again the turtle catch has been
maintained suggesting that the effort has not declined.

Although the Torres Strait dugong situation is not typical, it
provides an example of how a traditional fishery under the
influence of Westernization can overexploit a stock that was
previously harvested at a sustainable level.

Borroloola

Despite the usage of Western technology, dugong hunting by the
Yanyuwa people who live in the Borroloola area is still
comparativeIY traditional and maintained at a low level of eleven
animals or less per year (Bradley, this volume). The people of
this area are very concerned at what they perceive as a decline

in dugong numbers. They attribute this decline to the activities
of white fishermen who apparently kill more dugongs than the
traditional hunters. |In 1985, for example, ten dugongs drowned
in a fishing net at the mouth of the McArthur River in one night,
and dugongs with bullet wounds were not uncommonly found floating
or washed up dead (Bradley, this volume).

This dugong population has also been subject to high natural
mortality recently. A storm surge associated with Cyclone Kathy
in March 1984 stranded at least 27 dugongs, up to nine kilometres
inland.  Although 23 of these animals were returned to the sea,
many were young calves which probably failed to survive.

The combined effect of these impacts has resulted in a Ig)erceived
decline in’dugong numbers in the Borroloola area, even though
there is no evidence.of an increase in the level of traditional
hunting in this area.

A fuller account of the status of the dugong in the Borroloola
area is given by Marsh et al. (1984 e), Harvey (1985), and
Bradley (this volume).

Townsville

Although dugongs are no longer exploited traditionally in the
Townsville area (with the exception of a very occasional animal
taken by members of the community on Palm Island), they have been
subjected to significant incidental mortality over the last
twenty years or so. Shark nets, introduced for bather protection
in 1964, caught 249 dugongs between August 1964 and July 1983
(Paterson, 1979, and personal communication 1984). Eighty-one
animals were caught 1n the first year of netting. Forty-one
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animals wer-e drowned in 1972, the year after Cyclone Athea:
severely damaged seagrass beds in the area (Heinsohn and Spain,
1974). - Since then, “the nunber of dugongs caught in the nets has
droPped to an average of about five per'year. The cause of this
decline has not been determned. Each year, nenmbers of the
general public voluntarily report dugong carcasses which wash up
on popul ated beaches in the Townsville area. -Eight such cases
were reported in 1985. Many of these animals are too deconposed
to determine the cause of death, but othershear scars suggesting
that they have tangled in a gill-net and drowned. Thus the
Townsvi | I'e dugong population is subject to a significant |evel of
man-i nduced nortality both from governnent shark-nets an'd

comercial gill-nets, even in the absence of traditional hunting.:

SUGGESTI ONS FOR MANAGEMENT

In Australian waters, the range of the dugong extends al onP sone
15,000 km of coastline and includes seas variously controlled by
the federal government and three different state governnents and
their assorted departments and authorities.

Both conservation and devel opnent are necessary_in this region
and must be nade conpatible with each other. "This wll require
sophi sticated resource-use planning and management invol ving
cooperation between different governments in sone areas. |

bel ieve the nanagenent of Australia' s dugong stocks should not be
considered in isolation but within the context of the overall
Kanagelrr_ent of the coastal seas of the various parts of northern
ustrali a.

Effective management of Australia's dugong population wll
require an assessnent of the inpact of various human activities
on dugong nunbers. Activities which are inconpatible wth dugong
popul ation maintenance will need to be excluded from at least
sonme of the areas which support |arge nunbers of animals. The
areas set aside wll need to be large enough to protect the full
range of necessary habitats includi ng dugong feeding, calving and
resting areas. AS our know edge of dugong habitat requirenents'

I s inadequate, zoning plans wll need provision for updating to
take account of new information. Although managenent areas Wwhich
wi |l protect duggng_ stocks are being developed along these |ines
in the Geat _ _

Marine Park Authority 1983 and 1985), this approach has not.yet
been used on a large scale in other parts of northern Australia.

In areas where marine resources are harvested traditionallv..
effective management reginmes will need to recognise the cultural
and dietary needs of the indigenous inhabitants of the area.
Caughley ('1985) has pointed out "that all management deci sions,
are under pi nned by an amal gam of facts and val ues, and that
values are the nost influential". As discussed above, it is
difficult if not inpossible for people of one cultural background
to appreciate the values of another. Successful nanagement of
resources subject to traditional harvest will require the

i nvol vement  of i ndi genous hunters and fishermen in all stages of
the planning and nanagenment process.

rrier Reef Marine Park (see Geat Barrier Reef
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An example of this approach has been detailed by Barker-Hudson
(in press). Indigenous hunters were directly involved in the
management of dugong hunting in the Maza Wildlife Management Area
based at Daru in Torres Strait between 1978 and 1981. User
involvement was reinforced by a vigorous programme of community
education which was simultaneously developed by the Papua New
Guinea Division of Wildlife.

The management regime was developed by a committee which included
two representatives from each hunting community, The committee
responded to the evidence of over-harvesting by successfully
banning the hunting of small dugongs and the use of nets to catch
dugongs in 1980, and had discussed returning to fully
“traditional” hunting from non-powered sailing canoes by the time
thelprogrgrgme was unexpectedly discontinued due to lack of funds
in late 1981.

This abrupt termination of the programme meant that there was no
time to assist the committee I1n the transition to being fully
self-supporting and it virtually lapsed. However, the programme
left a legacy of awareness about the potential for
over-harvesting dugongs and the government ban on the sale of
dugong meat Introduced in 1984 has been respected. In contrast,
many of the dugong hunters | have spoken to in the Australian
parts of Torres Strait (who have not been exposed to such a
programme) remain unconvinced that the perceived decline in
dugong numbers could be due to over-harvest.

Baldwin (this volume) has outlined the need for user involvement

in an integrated programme of research, management and education

to conserve dugongs in the’ Great Barrier Reef Marine Park. After
spending thirteen months living at Hopevale Aboriginal Community,
Smith (1985) also advocated a community-based regime to control
local dugong hunting, despite the fact that this approach had
been rejected by the Hopevale Council when first proposed by
Great Barrier Reef Marine Park Authority Staff.

The experience at Daru has shown that it takes at least several
years for a successful community-based management programme to
evolve even when it is accomﬁanied by vigorous public education
initiatives, and 1 consider that this approach should not be
disbanded in Australia because it was Initially rejected at
Hopevale.

Although community-based management programmes will take time to
establish, the hunting rights of indigenous people can be quickly
and formally acknowledged by the declaration of appropriate
“Traditional Hunting Areas” when zoning plans for a region are
drawn up or revised. The Scientific Research Zone which
straddles the boundary between the Cairns and Far-North Sections
of the Great Barrier Reef Marine Park partially functions as an
unofficial “Traditional Hunting Area” for the Hopevale people.
However, because this function has not been publicly
acknowledged, the hunters do not appreciate the fact that the
dugongs they harvest have been protected from incidental
mortality from commercial fishing in this area. (This fact has
not escaped the commercial fishermen, however.)
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Despite the‘ "different managenent problenms that exist in different’

areas, | consider that the effectiveness of marine parks and
other managenent areas in conserving Australia's dugongs wll be
enhanced it an integrated management programme is devel oped for

the whole region. Monitoring programmes are expensive and once
optimsed should be standardised to facilitate conparisons

between areas. The devel opnent of public education programmes iS
also expensive, and although such progranmes should be customised -
for different localities., it is desirable for each to benefit
fromthe experience of others.

Wthin Queensland, the Queensland Fish Mnagenent Authority took
a commendable lead in this direction in 1984 by establishing an
I nterdepartmental conmttee wth both .State and Federal
Governme' nt representatives which'is considering the overall

probl em of dugong managenent. It Is to be hoped that this .
committee iS the forerunner' of a nore broadly-based body which
will include indigenous hunters and which wll co-ordinate dugong.

managenment throughout northern Australia.

Managi ng dugongs in Australian waters should be relatively sinple
conpared with nost of the rest of the range where hunman

popul ation density is higher, and the conflicting denmands, on
coastal resources nuch greater and nore conplex. As an affluent
nati on whose waters support a significant proportion' of world
dugongs, Australia should be prepared to take a leading role in
devel oping progranmmes to conserve these animals - orto take nost
of the blame it they becone extinct.

If effective management programmes are not devel oped and dugongs
becone rare or extinct in northern Australia, coastal Aboriglnes.

and Islanders will lose not only a major part of their diet, but
a mpjor part of their traditional |ives.
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WORKSHOP DI SCUSSI ON

The discussion covered the follow ng points;

A formal nmethod of coordinated dugong managenent in
northern Australia mnust be devised..

There is a perceived problem with respect to trawers
destroying dugong habitat. The likelihood of this was

I
disputed by a participant on the basis that trawers do
not work directly on seagrass beds.




Table 1. A contrast

between the pressures on dugongs in
contact and in the 1980’s. It should be noted that there |
necessarily in w despread use.

in present-day techniques and that those listed are not

Australia? waters at the tire of European

is considerable tenporal and spatial variation

PRECONTACT

1980' S

VWHERE: overall

single
communities

HOW equi pment

platform

know edge

ancillaries

VHEN:

VHY: for whom
consunmption

VWHERE: del i berate

i nci dent al

HUNTI NG

Many areas in the range which
extends from Shark Ray WA to
Moreton Bay QLD

I ndi vi dual forays restricted
by range of craft and the
rules of sea-tenure (see
Chase, 1978 and Barker-Hudson,
in press)

harpoon (see Haddon, 1912,
Thonson, 1934)

canoe ( Thomson, 1934)
raft (Smart, 1951)
hunting platform (Haddon, 1912)

extensive traditional knowl edge
(see N etschmann, 1984)

weat her/tides permtting

sharing wth tribal menber s

imedi ate use

NETTI NG

a few areas e.g. hand-held nets
Mornington Island area
(Roughsey, 1971)

Restricted to relatively few communities
e.g. there is no legal hunting south of
Palm Island in QD.

Hunters able to traverse large areas
e.g. Hopevale people travel nore than 90km
to their main dugong hunting ground (Smth,
this volume].

I

harpoon (see Marsh et al., 1981; Nietschmann
and Nietschmann, 198TT; gun (Marsh et al.,
1984d) notorized boat (Marsh et al., 1981;

Ni etschmann and N et schmann, 1981)

sone knldwledge may be lost due to
community disruption (see Smith, this
volume):

CB radio

Better craft have extended the range of
suitabl e weat her condi tions, however,
boat wusage is often curtailed by fuel
costs, nechanical repairs, and job

conmitnents (see Marsh et al., 19811.
sharing with tribal nenbers, sale

(see Marsh, in press b)

i medi ate use, freezing, salting
(Marsh et al., 1981; 1984d)

commercial gill net fisheries e.g. for

barramundi Mary Rver north in Qd

(Hundl de, 1985) (see Marsh, in press b);
shark-netting progranmes for bat her
protection at several Queensl and
localities (see Paterson, 1979)

=CeT-




OTHER DI RECT

MORTALI TY

HOW occasi onal mass- st randi ngs
due to tidal surges e.g. Mrsh
atl . , 1984e) natural predators

e.g. Kkiller whales (Anderson and
.Prince, 1985), sharks (Ander son,
1981)

presumabl y unchanged

occasional drownings in traws {H. Marsh,
unpubl i shed data, 1985)

HABI TAT  DAVAGE

HOW nat ur al occasi onal cyclonic damage to
seagrass beds e.g. Birch and
Birch 1984), seagrass diebacks
like that which occurred in
parts of Torres Strait in the
1970'5 *.
(Yamashita, in press)

man-i nduced

unchanged

potential for local damage to seaqrass
beds from dredging, traw i ng, pol l ution
etc (see Larkum and West, 1982); little
evidence of such damage to date. Many
Aborigines and Islanders claim that
dugong habitat is rendered wunsuitable by
~motor noise; these claims have not been

. *Yamashita (in press) attributed this die-back to the
not been proved and the available evidence suggests

proved.
"Cceanic Gandeur” oil spill, however, this has
ot herwi se.




