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It May Be Farewell Threatening
after 15 Years
Processes –
The Marine Coastal Community
Threatened
Network was created to facilitate
Communities
community support for the
conservation and ecologically
sustainable use of Australia’s
magnificent marine and coastal
environments.

As a nationally focused, independent,
non-government network we have
aimed to provide a platform for sharing
knowledge and encouraging public
dialogue, beyond just ‘stakeholder’
audiences and focus groups. This has
been a 15-year ‘national conversation’.
MCCN’s focus on presenting different
perspectives is based on three
principles: that communities have a
right to be involved in decision making;
that good decision making relies on
informed, relevant, accessible, up-todate information; and that better
decisions can evolve through crosssector dialogue.
MCCN has helped raise awareness
of Government policy and programs,
shared outcomes of science, and
provided resources that support
participatory ‘action’.
Our coastal and marine ecosystems
face different challenges to their
long-term health but many suffer
from overly complex governance, lack
of investment in baseline research
and monitoring and our desires to all
‘want our bit’ for the view, dinner plate,
holiday or transport.
The surface of the estuaries, tides and
sea have hidden our misdemeanours
and inhibited our understanding and
so these places now require urgent
attention. At this critical time, it is with
regret that I acknowledge this may be
the last edition of Waves. At the time
of writing (02/06/08) MCCN has
yet to be advised that core funding of
$550k pa will be available to continue
MCCN’s work around Australia beyond
this month.
Hence, the team at MCCN would
like to warmly thank all of you who
have shared freely over 15 years,
your knowledge, experiences and
aspirations of and for the improved
health of our natural and cultural
coastal and marine environments.
Fiona Mandelc

Bruce Thom, Wentworth Group of
Concerned Scientists

Federal and state legislation is, to varying
degrees, quite explicit on threatened
species and threatening processes.
The emphasis is mostly on threats to
biodiversity on land and in the sea. As a
nation we have become more aware of
extinctions and reductions in abundance
and distribution of native animals and
plants. Non-government organisations
such as the Australian Conservation
Foundation, the Australian Marine
Conservation Society and the WWF have
lobbied hard on these matters and can
be proud of their achievements. No doubt
they will continue to be vigilant in holding
governments and commercial interests
accountable as pressures on biological
systems continue to grow.
What we are less capable of doing is
recognising the longer-term impact of
threats posed by the very institutions
charged with planning and managing
our coastal and marine resources. The
recently constituted Commonwealth
House of Representatives Inquiry into
coastal issues highlights once again
the need to review those threatening
processes that arise because of difficulties
in public administration, underpinned by
our multi-layered political structures.
At risk are the sustainability, resilience
and viability of not only biophysical
systems (beaches, dunes, seagrasses,
healthy waterways, etc.), but also human
settlements on the coast – the residents
of which have certain economic, social and
environmental aspirations for themselves
and future generations.
We live with a harsh historical legacy:
polluted estuaries, massive land clearing,
sand mining, urban sprawl, weed
infestation, wetland drainage and other
modifications which interfere with natural
processes. Such activities reflected the
needs of the time. Progressively we seek
to learn from history and incorporate
those lessons into planning for a future
challenged by the potential impacts of
climate change, population growth and the
ongoing need to generate wealth and jobs.

Catchment–Coast–Marine
Continuum

One of our biggest failures in the
past has been not to understand the
connectedness between components
of the coastal system. In biophysical
terms, this concept of connectedness
is represented by the catchment-coastmarine continuum. In human system
terms, the concept is represented by the
effectiveness (or not) of integration of
decision making across various levels of
interplay between individual-communityindustry-governments.
Administrative boundaries rarely mirror
natural boundaries. The result is that
catchment activities (e.g. forestry,
agriculture, urban runoff) are undertaken
by those with little concern for
downstream consequences. Historically
this has led to various impacts, such as
sedimentation issues in estuaries and
even offshore (e.g. reefs). Even within
estuaries, the impacts of industrial plants
or sewerage schemes on estuarine and
nearshore waters has not always been
fully appreciated. The logical imperative
is to plan and monitor in a catchmentto-sea framework. This means regional
Natural Resource Management (NRM)
agencies must be appropriately resourced
and empowered to manage the whole,
interconnected system and not, as is the
case at present, only component parts.
Threats to biophysical systems on which
livelihoods depend will persist unless
agency and council responsibilities are
closely linked, if not subordinate, to
the NRM plans of catchments. These
should be statutory plans based on the
sustainability of healthy natural systems
and continually monitored to ensure that
these systems are maintained or improved.
Fragmentation

The second level of threat is where
decision-making is fragmented between
and within governments, agencies,
councils and land-holding interests.
Commercial and property influences are
so strong in our society that it is easy
to align decisions with those interests.
Statutory, regulatory and policy provisions
are designed to assist short-term
investment interests with limited concern
for long-term cumulative environmental
impacts, liabilities or public good benefits.
Compromises and trade-offs, such as
land swaps, can be more easily made
where there are few prescriptive planning
policies that constrain uses on private
property. Ministerial flexibility in planning
is maximised and ‘red tape’ minimised
when the role of third parties, including
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other agencies and levels of government,
is limited. External panels are excluded
from offering independent technical
advice on the broader consequences or
threats posed by relatively unconstrained
Ministerial decisions.
Coastal communities, both biophysical
and human, are threatened by current
institutional arrangements. These
arrangements limit the ability of
planners and managers to operate in
a catchment-coast-marine continuum
and through effective integration of
decision making based on best available
information consistent with the principles
of ecologically sustainable development.
Managing such complex interconnected
coastal systems for the benefit of
present and future generations is not
easy given the conflicting interests at
play. Yet the need to improve institutional
structures is not something to turn
away from simply because it is too hard.
The 2008 House of Representatives
Inquiry provides opportunities to explore
models of governance. We should take
up this challenge otherwise threats to
the sustainability of our precious coastal
environments and lifestyles will remain and
continue to haunt us.

Climate
Change, Coastal
Communities and
Governance
Dr Melissa Nursey-Bray, Australian
Maritime College
Introduction

Climate change is a global problem that
affects everyone. With 1.2 billion people
living within 100 km of the coast, these
populations are increasingly exposed
to natural events such as flooding,
tsunamis, hurricanes and the introduction
of marine-related disease. The costs of
addressing climate change are likely to fall
disproportionately on local government,
industries, communities and workers.
Responding to these changes will require
more than good science. The development
of institutional strategies and political
solutions that address the social, cultural
and economic factors will profoundly
influence how a problem of this magnitude
can be resolved at local levels.

Further information: Bruce Thom, (02)
9337 1465 or bthom@mail.usyd.edu.au
Macrocystis under threat. Photograph by David Maynard.
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Challenges for Local
Governments

Local governments face many challenges
in dealing with climate change. These
include the:
• range of available technological options;
• available resources and their distribution
across the municipal population;
• structure of critical institutions and the
criteria for decision making;
• human and social infrastructures;
• access to risk-spreading mechanisms;
• ability of decision makers to manage
credible information and their own
credibility; and
• public’s perception of the source of the
impact.
Overall, Australian local governments
have recently been active in initiating
policy responses to climate change.
For example, in 1989 a coalition of 15
councils in NSW formed the Sydney
Coastal Councils (SCC) group to ‘promote
coordination between member councils
on environmental and natural resource
management issues relating to the
sustainable management of the urban
coastal environment’. SCC has agreed on
a collective approach to climate change.
The Western Port Greenhouse Alliance is

another example: a coalition of Victorian
local governments formed to establish a
regional framework for local stakeholders
to work on greenhouse gas abatement
and climate change projects.

Despite these challenges, local
governments are beginning to build
their own solutions to managing climate
impacts in their regions.

to climate change impacts. This decision
was unanimously supported by the West
Tamar Council in 2006. The West Tamar
Planning Scheme (2007) now formally
addresses climate change.

Tasmanian Councils in Focus
Tasmania

In Tasmania, research has found that while
climate change is an established problem,
local government still face additional
challenges in not knowing the exact range
and scale of the predicted impacts of
climate change. Moreover, local planning
and state-based instruments offer limited
opportunity to build climate change
management into existing frameworks.
This has implications for the natural
systems and species within them, as well
for the people living alongside.
The widely held perception that Tasmania
is a pristine, green place adds to the
pressure local governments face to
facilitate management that ensures
protection of threatened species and
systems, while ensuring livelihoods and
social wellbeing for their rate payers.
For example, under the Tasmanian
Threatened Species Protection Act 1995,
600 species are listed as threatened.
Many of these species are dependent on
coastal, estuarine and marine habitats.
Moreover, many threatened species that
are land-based, such as the Pedra Branca
Skink, the New Holland Mouse and the
Striped Marsh Frog are in fact either
island-based or influenced by the sea.
Other species such as Sub-Antarctic Fur
Seal or the Wandering Albatross require
healthy oceans and lands to breed. Totally
marine species include the Spotted
Handfish and the Port Davey Skate.

Clarence Council

Clarence Council has taken active steps
to address climate change effects such
as erosion and sea level rise along
its foreshores by commissioning a
socioeconomic assessment and response
project for climate change impacts on
Clarence foreshores. The outputs from
this project will inform the development
of a coastal management strategy, based
on a risk assessment of climate change
impacts such as storm surges, coastal
erosion and sea level rise that may occur
over the next 20–100 years. The social
and institutional assessment project
will complement and integrate with a
consultancy identifying the hazards,
analysing and evaluating the risks, and
identifying and assessing possible
responses, including costs.
Kingborough Council

• direct destruction of animals and plants
(i.e. via land clearing for development or
dredging);

The Kingborough Planning Scheme is
the primary regulatory mechanism by
which Council can take account of climate
change. Kingborough has also embarked
on a risk assessment process to enable it
to assess risk in relation to climate change
impacts. The risk assessment mainly
relates to a mapping exercise, identifying
areas at risk across the municipality
from flooding, storm surge, sea level rise
and bushfire. This work has included
estimations of the potential economic loss
of Council-owned assets by predicted sea
level rise, based upon an 800 mm rise
over 100 years. Council estimates indicate
that, overall, sea level rise has the potential
to cost $50 million, providing an incentive
to implement management measures
sooner rather than later. Kingborough aims
to produce a tool that will help its staff
undergo a risk assessment process when
making an important decision, e.g. on
threatened species.

• loss of habitat (i.e. via siltation or excess
nutrient loads); and

West Tamar Council

Local governments living at the coalface
of these regions have limited responsibility
over the management of these species;
nonetheless, they have to manage the
processes that impact upon these species,
including:

• compromised breeding sites (i.e. via
disturbance of nesting sites).
Finally, there are high levels of uncertainty
about threatened species in Tasmania so
it is not only harder to build management
regimes, but very difficult to manage the
relationship between climate change and
its possible impact on threatened species.

West Tamar Council is another local
government active in addressing climate
change issues through amendments
to its planning scheme. An application
for a retirement village along the banks
of the West Tamar River was rejected
on the basis that it was within an area
subject to the possibility of a 1 in 10 year
flood and was likely also to be subject

Summary

Addressing the issue of how to manage
for climate change is a complicated
challenge for local government because
they have to address both human
and ecosystem needs, yet their literal
capacity to enforce regulations is limited
when it comes to species management.
Nonetheless, given that communities of
threatened species will be affected by
climate change, adaptive mechanisms
implemented by local government will
need to take account of this issue.
Further information: Melissa Nursey-Bray,
0437 738 635 or m.nursey-bray@amc.
edu.au
Full article and references available on the
MCCN website: www.mccn.org.au

Coastal Plan ‘Not
on the Sea Level’
Abridged from: The Australian, 12 March
2008, by Andrew Faulkner

In a portent of how climate change
could transform town planning along the
nation’s coastlines, the South Australian
Supreme Court has ruled that predicted
sea level rises are a valid reason to reject
beachfront housing developments.
The rejection of a subdivision on Yorke
Peninsula, 150 km west of Adelaide, is
likely to be repeated across the country
as councils progressively write climate
change provisions into their planning
regulations. The South Australian Supreme
Court cited local sea level rises of 30 cm
over the next 50 years in ruling against
Northcape Properties’ plans for 80 holiday
homes at Marion Bay and confirmed the
Environment Court’s conclusion that the
Marion Bay waterline would ‘recede inland
by 35–40 m’ in the next 100 years. The
changes – which the court ruled were
expected, not merely a probability – would
encroach on the proposal’s ‘erosion buffer
and coastal reserve’.
It is believed this decision is the first of its
kind across the nation, with no other court
so pointedly referring to climate change
and its effects. The Yorke Peninsula
Council is one of the first coastal districts
to incorporate stringent climate change
clauses into its planning rules.
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MCCN 2008 Survey
Results: What Did
You Think?
Dr Beverley Clarke, School of
Geography, Population and Environmental
Management, Flinders University

During April and May 2008 the MCCN
ran a survey to canvass opinions about
the coastal-related policy promises of
the newly elected Australian Government
and the success of existing national
initiatives. The survey was distributed
widely via hard copies within MCCN’s
Waves magazine and as an electronic
form attached to the MCCN website.
This analysis provides an overview of
the closed or ‘tick box’ responses, which
provide a general feeling of participant
attitudes. Opinions sought through openended questions will be presented in the
future, for example respondents’ views
regarding the Australian Government’s
long-term options for the nation (the
2020 Summit) and ideas for increasing
community engagement in coastal and
marine environments.
Who participated?

At the time this analysis was undertaken,
the survey had drawn responses from
654 participants from around Australia.
Eighty-five hard copies were completed
and returned; the remaining 569
responses were submitted electronically.
The distribution of responses was slightly
skewed towards Victoria (19%, n=126)

and New South Wales (17%, n=113
people). Marginally lower responses were
received from Queensland (15%), South
Australia (12%) and Western Australia
(10%).
In terms of classifying responses by
groups, state government employees
(16%, n=104) and NGOs with a
conservation focus (18%, n=118)
comprised the largest respondent
groups. Local government, research and
educational institutions and consultants
were also well represented.
Survey topics

The questionnaire asked respondents
to consider the effectiveness of the
National Cooperative Approach to ICZM
– Framework and Implementation Plan
(the Plan) and of the success of its six
strategic priority areas:
1 Integration across the catchmentcoast-ocean continuum to improve
coastal zone decision making;
2 Control of land- and marine-based
sources of pollution;
3 Addressing climate change (CC);

Favourability of Australian Government
Coastal Initiatives

4 Addressing pest plants and animals;

The survey asked participants to rate
the importance of key coastal initiatives
promised by the newly elected Australian
Government. Table 1 shows that the
Establishing a Community Coastcare
Program was considered by the majority
of respondents as the most important
initiative, rated by 88% as either
‘important’ or ‘very important’. Seeking
the listing of Ningaloo Reef as a World
Heritage site was the next most popular
of the Australian Government’s coastal
initiatives (78% of respondents), followed
closely by the plan to develop a climate
change ‘blueprint’ for coastal cities and
towns (76% of respondents). The least
popular of the Australian Government’s
initiatives was the commitment to assist
surf lifesaving clubs install rainwater tanks
(almost one-third of respondents rated this
as ‘not important’).

5 Planning for population change;

Table 1: MCCN Survey Results – Opinions Related to Australian Government proposed Policy and
Programs
Key Coastal Initiatives

Perceived
Importance:
Very Important or
Important
%

Establishing a $100 million, five-year, Community Coastcare Program

88 (n=573)

Seeking World Heritage listing for Ningaloo Reef in Western Australia

78 (n=507)

Embarking on a national consultation with coastal councils, coastal natural
resource management (NRM) groups, capital city mayors, academics, community
groups and state and territory governments to develop a blueprint for coastal
cities and towns to meet current and future climate challenges

76 (n=499)

Investing $200 million in a five-year Great Barrier Reef Rescue Plan to help
secure the Reef from climate change and declining water quality

74 (n=486)

Providing $25 million over five years to help prepare coastal communities for
the impact of climate change using funds provided to the Australian Centre for
Climate Change Adaptation

65 (n=425)

Updating and improving the Australian Disaster Mitigation Package to take into
account severe weather and storms due to climate change

63 (n=411)

Handing over Point Nepean and Malabar Headlands to the Victorian and NSW
Governments for protection as national park and public open space

62 (n=405)

Investing up to $3 million to assist Surf Life Saving Clubs in Australia install a
rainwater tank as part of the National Water Security Plan for Towns & Cities

41 (n=263)
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Integrated Coastal Zone Management
(ICZM)

6 Enhancing capacity building.
Significantly, half of the respondents (326
respondents) indicated they were unaware
of the Plan. Of those people who felt
confident to rate the effectiveness of the
Plan (328 respondents), less than 20%
had confidence in its achievements.
Forty respondents thought the Plan had
been successful and a further 83 thought
it only partially successful on the grounds
that: it will take time for results to show;
jurisdictional fragmentation continues to
inhibit progress in coastal management;
there is a lack of resourcing to support
the implementation of the Plan; and
there is lack of political will to promote
the intentions of the Plan. Sixteen per
cent (103 respondents) thought the
Plan had not been effective for the
following reasons: it lacks ‘teeth’; it hasn’t
been implemented; and it is not widely
recognised.
Current and Future Roles of
Government in Coastal Zone
Management

State government was identified by
32% of respondents as currently having
the most important role in managing
Australia’s coast while 24% nominated
local government and 14% the
Commonwealth. However, when asked
which sphere of government SHOULD
have most regulatory control, 40% of
respondents chose the Commonwealth,
21% the states and 10% local
government.
The questionnaire asked MCCN members
their preferences regarding an increased
national role for future management of
the coastal zone. Seventy-four per cent of
respondents felt that national leadership

was required for future direction setting
at the coast. Of the options presented
as to how this leadership role should be
realised – an independent coastal council
or Commonwealth Government agency
– 36% thought that an independent
coastal council should be the mechanism
for that leadership while 26% thought
a Commonwealth Government agency
should have this responsibility. In addition
to a body or agency to oversee direction
setting, 65% of respondents thought that
a supporting national coastal act would be
appropriate.

In Summary

This survey has revealed some contentious
and challenging food for thought. There
is much to do around the country to raise
awareness and progress the Caring for
our Coast initiatives. The results of this
survey have the potential to be used to
advocate for action to be taken on various
matters. With luck, the MCCN network
will be in operation in the future so that
subsequent editions of Waves can report
back on the progress of the promised
Australian Government initiatives.

Once again, respondent comments show
support for the role and activities provided
by the MCCN and give encouragement for
the continuation of existing services.
Many thanks go to the individuals who
took their time to share their ideas
and opinions. Your efforts are greatly
appreciated.
Further information: Beverley Clarke, (08)
8201 2760 or beverley.clarke@flinders.
edu.au

Looking across Wallis Lake estuary, NSW. Photograph by Craig Mason, East Coast Photography.

Estuaries and
Climate Change
Dr Gina Newton, Immediate Past
President, Australian Marine Sciences
Association
Climate Change and Estuaries

Australia has in the order of 1000
estuaries, of which half are modified
to severely modified, with most of the
estuaries considered near-pristine being
located in unpopulated areas. As multipleuse resources, estuaries are subject to
intense and often conflicting pressures
– particularly where cities and ports are
involved. Significant land clearing and
construction of impoundments on many
Australian rivers have resulted in altered
(i.e. mainly reduced) freshwater inflows
to estuaries. Estuaries are particularly
vulnerable to changes in river runoff
which may affect the water balance
and associated hydrological features
of individual estuary types. There is
clear evidence globally, that altering the
freshwater flow regime can affect the
geology, chemistry, productivity and biotic
habitats of estuaries.

Our understanding of the sensitivity of
estuaries to climate change related drivers
varies. Apart from sea level rise and
storm surge, for most other drivers our
understanding is poor – particularly due
to their unpredictable nature. Linkage of
hydrological models for surface waters
with ocean–atmosphere models is
needed to integrate climate driven change
in marine and terrestrial ecosystems.
Determining vulnerability to future change
in already stressed estuaries may require
consideration of multiple stresses – most
of which have been operating for decades.
It is likely that some estuaries will change
to a different state, e.g. some may become
more marine-dominated, which may lead
to changes in ecosystem services. Likely
impacts of climate change on estuaries
are detailed in Table 1.
Adapting to Climate Change and
Future Directions

Knowledge of Australia’s estuarine
systems remains limited, which
will challenge our ability to identify
significant natural changes and enable
suitable responses to be developed
and implemented. To overcome such
limitations, a risk assessment approach

would be useful, potentially being based
on the data held within the OzCoasts
database (née OzEstuaries) and on
previous and current work of the National
Land and Water Resources Audit (the
Audit).
The 2002 Audit’s national assessment
highlighted that estuary restoration
is expensive and often not possible;
protective management arrangements
are recognised to be more cost-effective
in the long term. It recommended the
protection of a representative group
of near-pristine estuaries from around
Australia to provide a framework for
improved nature conservation as well
as useful benchmarks for improved
understanding and management of
Australia’s estuaries. A comprehensive
classification and assessment of
conservation significance conducted
for Tasmania’s estuaries may serve as
a useful model (see Edgar & Barrett
1999). The Audit’s assessment also
called for agreed reporting frameworks
that make the information collected at
local levels up-scaleable to the national
level, and for investment in intervention
strategies to improve and protect
estuarine condition. Importantly, the Audit
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is currently overseeing development
of a National Estuarine Environment
Condition Assessment Framework with
agreed indicators – providing direction for
reporting on the broad ecological integrity
of estuaries at a national level.
Incorporating understanding of climate
change impacts into management for
healthy estuaries will be of economic
and ecological benefit to Australia.
Determining sensitivity thresholds and
trigger points for change in representative
estuarine systems is an important
component. Such changes could be either
beneficial or detrimental, depending on
specific management objectives, e.g.
raised sea level may improve tidal flushing
and/or keep estuary entrances open
longer. However, many experts consider
Australia’s aquatic systems generally
have limited capacity to adapt to climate
change. Consequently other stressors
will need to be reduced to increase the
systems’ resilience, including:

• maintaining or establishing appropriate
vegetation cover (riparian, marsh and
dune);
• using salt-tolerant plants when
revegetating, if appropriate;
• controlling sedimentation processes
through use of vegetation filter strips
and appropriate trapping and control
structures;
• restoring/maintaining ecological flows;
• reducing nutrient loadings;
• minimising the spread of pests; and
• minimising the threat of acid sulphate
soils.
A recent review recommended that
for representative and key estuaries, a
process should be developed to identify
implications for human health (e.g. insect
vectors), tourism, urban water supply, ports
and harbours functioning, mangroves,
seagrasses and discharge to oceans for
potential impact on fisheries, coral reefs
or other relevant ecosystems (see Voice et

al. 2006). Improving understanding, raising
awareness, identifying and addressing
critical data gaps, and establishing longterm data series will also be essential
for effective adaptation to climate
change. However, estuaries generally
fall within governance interests of state
and local jurisdictions – as yet there is
no nationally consistent and integrated
policy framework or approach to their
investigation and management. Given
the added pressures of climate change
to Australia’s estuaries, many of which
are already experiencing the cumulative
effects of multiple stressors, the longerterm implications for the many benefits
and services that these national assets
provide remains uncertain.
Further information: Gina Newton,
(02) 6274 2453 or gina.newton@
environment.gov.au
Full article and references available on the
MCCN website: www.mccn.org.au

Table 1: Likely Impacts of Climate Change on Estuaries (adapted from Newton 2007, OzCoasts 2008, Sherwood 1988, and Voice et al. 2006).
Climate Change
Driver

Potential Impacts

Sea level rise

•
•
•
•
•
•

inundation of dry and tidal land
existing wetlands may be flooded more often and to a greater depth (i.e. may become lagoons)
new wetlands may develop in low-lying areas along estuaries
saltwater/freshwater interface moves further inland – as may associated habitats and ecosystems
nursery function of estuary (i.e. for fish, crustaceans) may be compromised
erosion and breach of protective dune barriers and sand bars at mouths, allowing greater marine influence

Increased temperature

•

may exceed thermal tolerance of sensitive species – could influence phenology, e.g. reproduction/growth and therefore
distribution, dispersal and community structure
productivity of estuary may be compromised
increased risk of invasion of pests (including algal blooms) or disease
increased potential for nuisance insect problems e.g. midges, mosquitoes – and associated diseases e.g. Ross River
fever
changes to thermal stratification of water column may affect species distribution and movements

•
•
•
•
Reduced rainfall

•

•
•
•
•
•
Increased rainfall

reduced runoff to rivers and estuaries:
−− reduced base inflows – altering availability and quality of freshwater (including nutrients), with implications for
productivity and ecosystem function
−− reductions in the frequency and size of large inflows
reduced sediment inflows resulting in progressive erosion and saltwater inundation
reduced flushing leading to increased risk of hypersalinity to system and associated anoxia (low dissolved oxygen) and
associated algal blooms
productivity of estuary may be compromised
nursery function of estuary (i.e. for fish, crustaceans) may be compromised
changes to dispersion and mixing of particulates, including pollution

•

increased sediment inflows to estuaries resulting in progressive infilling and enhanced estuary maturation (with
potential for eutrophication)
stronger flushing influence of ‘high flow’ periods – may result in increased loss of local communities and erosion,
particularly at mouth
increased periods of freshwater (i.e. loss of salt-wedge) may affect sensitive estuarine species

Extreme weather
events

•
•
•

higher reach from storm surge for coastal areas affecting salinity distribution in estuary
flash flooding may affect stability of salt-wedge or lead to abrupt decreases in salinity
strong winds or cyclones may affect mixing and erosion, and adjacent wave climate

Increased acidification

•

increased CO2 concentration in seawater is making oceans more acidic which impacts on calcitic organisms such as
corals, molluscs and some plankton (e.g. coccolithophores) – this will affect coastal food webs and productivity and
have flow-on effects (physical and biological) to estuaries
heavy rain induced runoff from exposed acid sulphate soils can cause the acid water to flow into estuaries – affecting
plant and fish growth, and leading to fish kills in severe events

•
•

•
Increased fire and
wind

•
•
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increased frequency and/or intensity of aeolian dust and fire-born particulates, affecting estuarine productivity and
promoting algal blooms
shifts in prevailing winds may influence surge frequency and wave climate

Life’s a Beach to a
Hooded Plover
Dr Grainne Maguire, Birds Australia

It’s a surprise to many to learn that come
spring and summer our ocean beaches
become the nesting grounds of a local
shorebird – the Hooded Plover (Thinornis
rubricollis). Nesting on the beach might
seem an unintelligent choice, but these
birds are highly adapted to coastal
environments. They nest closest to their
food source because when the eggs
hatch the chicks have limited mobility
but need to start feeding immediately.
The beach and dunes are a great place
to camouflage the nest because the tiny
eggs are speckled to blend in perfectly
with the grainy sand. A predator has to
search hard to discover the eggs, giving
the chicks a good chance of survival.
However, the Hooded Plovers did not
evolve with the enormous number of
people that now flock to the beaches
during their nesting season. Encroaching
coastal developments and changes to
the dune environment leave the Hooded
Plovers little room to adapt to our
presence. The impacts of climate change
make the situation even more ominous.
Natural threats to breeding success –
the tide, egg depredation by gulls and
magpies, chick depredation by kestrels
– have never been frequent or severe
enough to threaten the survival of the
species. However, the impact of people
has greatly upset the balance and Hooded
Plovers, one of only two exclusive beach-

nesting bird species in Australia (the other,
the Beach Stone-Curlew), are now facing
extinction.
Hooded Plovers lay their eggs directly on
the sand in a shallow nest scrape, either
on the beach above the high-tide mark or
in the dunes. The eggs can be crushed
by people, dogs, horses and vehicles. The
birds are also very prone to disturbance,
coming off the nest when a person/
animal approaches within 60–100 m and
returning only once the person/animal
is gone. When the eggs are unattended,
they can bake on hot sand, be buried by
wind or be predated. The tiny chicks are
just as vulnerable to being stepped on by
people or animals moving above the water
mark because they can’t fly and are wellcamouflaged. When disturbed, the parents
leave the chicks to distract people or dogs
away from their hiding chicks. This can
result in exposure or starvation if the chick
spends too long hiding, but also makes
them vulnerable to predation. With every
person or dog passing by, the chances of
a chick dying increase.
Disturbing Distribution

Hooded Plovers are extinct in Queensland
and Northern NSW; only 50–60 remain in
Southern NSW; and in South Australia and
Victoria, populations are vulnerable and
estimated at 400–500 birds. The highest
numbers in the east occur in Tasmania,
where the population is approximately
1000. Despite declining population
numbers and rising threat levels, Hooded
Plovers are considered secure nationally
due to the stronghold of about 4000 birds
in Western Australia (WA). It is thought,

however, that the Hooded Plovers in WA
are actually a separate subspecies, due
to differences in morphology, breeding
behaviour (they nest inland around lakes
where threats are less intense) and the
barrier to population exchange between
east and west. Unfortunately, without
Environment Protection and Biodiversity
Act 1999 listing, conservation of the
species is severely neglected in the east.
In 2006, Birds Australia began the
Promoting Coexistence between
Recreationists and Beach-nesting
Birds project, funded by the Australian
Government and hosted by the Port Phillip
and Westernport Catchment Management
Authority. This project aims to improve the
breeding success of beach-nesting birds
by identifying the most effective ways of
protecting nest sites. A major part of this
project involves community volunteers,
working in close association with land
managers, to monitor nests and set up
signs and fences to protect nests. Over
the past two years, 90 breeding pairs were
monitored by Birds Australia volunteers
on the Victorian coast. Of over 600 eggs
laid across two seasons, only 66 chicks
survived – with a lot of effort from land
managers and local community members.
Such poor breeding success cannot
sustain population numbers. Australia’s
resident shorebirds need concerted
conservation effort before we lose them
completely.
Further information: Grainne Maguire, (03)
9347 0757, g.maguire@birdsaustralia.
com.au or www.birdsaustralia.com.au
Hooded Plover chick hiding near cuttlefish.
Photograph by Glenn Ehmke.
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Sandy Beaches
(Part III)
Management
Alan Jones, Senior Research Fellow,
Australian Museum
Introduction

The great economic, aesthetic and cultural
significance of Australia’s 8000 ocean
beaches is well known to the 85% of
Australians living within 50 km of the
coastline. Less understood is the fact
that sandy beaches support a surprisingly
high biotic diversity (see Waves 10:4) and
provide ecosystem services concerning
sediment distribution, wave dissipation,
water filtration, nursery areas for juvenile
fishes, bait and food organisms and
nesting sites.
Unfortunately, beaches are increasingly
being subjected to various anthropogenic
pressures, including pollution, pathogens,
mining, disruption of sand transport, hard
structures, beach cleaning/nourishment,
off-road vehicles, bait harvesting and
trampling (see Waves 11:1). These,
however, may be dwarfed by the several
threats – especially erosion – caused by
climate change.
Consequently, beaches deserve
appropriate management in order to
meet the mandatory requirements of:
ecologically sustainable development;
state and Commonwealth coastal policies;
and State of the Environment reporting.
This note addresses some general
management issues and the specific
issues of erosion and biodiversity.
Management
General considerations

In Australia, beach management has
sought to protect property and provide for
recreation, i.e. a ‘hazards and playgrounds’
approach (e.g. Commonwealth Coastal
Policy 1995, New South Wales Coastal
Policy 1979 amended 1997). As well, we
need specific policies and objectives that
integrate the interacting natural, sociocultural and management systems and
address various immediate threatening
processes, especially erosion. Further,
management should address the
underlying threatening factors such as
the explosive, unsustainable human
population growth and climate change.
Unfortunately, the former is controlled by
the Commonwealth Government whose
growing immigration quotas reflect

10

Beach nourishment operations to counter beach erosion in Botany Bay. Sand is pumped as a slurry from the dredge
(background) to a settling pond (foreground). It is then distributed across the intertidal beach by the front-end loader.
Photograph by Alan Jones.

economic considerations. Similarly, climate
change should be addressed by mitigation
strategies (e.g. reducing greenhouse
emissions) as well as adaptation
strategies.
Other general approaches to beach/
coastal management include the
application of ecosystem-based
management principles and the
acknowledgement that beach ecosystems
are complex and variable, defying most
generalisations. Ecosystem-based
management recognises that beaches
interact with adjacent ecosystems and
cannot effectively be managed in isolation.
In particular, the sediment and nutrient
budgets of beaches depend on dunes
(whose management is crucial) and nearshore systems. Complexity (compounded
by ignorance) requires adaptive
management (using developments as
scientific experiments), monitoring results,
updating assessments and modifying
policy accordingly. The precautionary and
onus principles should also be applied.
Finally, credible management needs
sufficient scientific knowledge to meet
objectives and establish indicators.
Erosion

The principal concern for sandy beach
conservation is the loss of habitat via
erosion. Damming rivers has starved
beaches of sand; over 70% are eroding.
This erosion will be exacerbated by sea
level rise and increased storminess. The
shoreline may recede inland at 50–100
times the vertical sea level rise, i.e. for
each centimetre of sea level rise, one
metre of coastline is lost. By 2100,
recession estimates range from 4.5–88 m,
seriously threatening low-lying urban areas
such as Manly and Collaroy.

One adaptive solution involves sea-walls.
Unfortunately, this often causes the
loss of beaches entirely and therefore
it not only represents a complete failure
of ecological management, but also
imposes huge economic costs. Other
adaptive approaches seek to increase
coastal resilience via the protection
of dunes, maintenance of sediment
supply and the provision of buffer zones
or setbacks that allow the landward
migration of the coastline. Such retreat
strategies are being adopted by several
countries, including Australia (e.g. the
State Coastal Planning Policy of Western
Australia 2003). This approach could be
supplemented by nourishing beaches
with imported sand. Since nourishment
can maintain beaches in a semi-natural
state, it is now the international method of
choice for managing erosion.
Biodiversity

The issue of managing beach biodiversity
is hampered by an absence of information
for most species. We know little or nothing
of the basic biology, distributions or
conservation status of invertebrates. In
this situation, it seems wise to maintain
habitat diversity by protecting samples of
beaches of all morphological types (i.e.
dissipative, intermediate and reflective).
As well, the existing knowledge of highly
valued threatened species, such as some
shorebirds and turtles, can be used
to protect critical nesting and feeding
grounds. Together with maintaining
existing beach habitat, this would provide
a win-win solution, since the value of most
beaches to humans derives largely from
their natural state.
Further information: Alan Jones, 0414 282
232 or ar7jones@optusnet.com.au

4WD Vehicles on
Sandy Beaches
Thomas Schlacher, University of the
Sunshine Coast

Beaches are iconic Australian assets.
No other coastal ecosystem epitomises
Australians’ enduring love affair with
the sea and their unique ‘beach culture’.
Beaches are the nation’s favourite
recreational playground; more Australians
use beaches for leisure activities than any
other type of littoral habitat. Beaches have
enormous economic value and underpin
much of the regional economy, not only in
the tourism sector.
Despite the unquestionable social, cultural
and economic values of beaches, their
unique status and role as functioning
ecosystems is generally neglected.
Beaches are not marine deserts as is
falsely assumed by the majority of beach
users: they are highly dynamic ecosystems
that host a great diversity of life, are
habitat for species not found elsewhere,
and provide irreplaceable ecosystem
services (e.g. water filtration, nutrient
recycling, nursery habitat for fishes).
Living Ecosystems

Not surprisingly, once beaches are
recognised as living ecosystems,
detrimental impacts caused by human
use can become apparent. One of the
most popular recreational activities
on many Australian beaches is driving
4WD vehicles. Beaches are favourite
destinations for 4WD enthusiasts, campers
and fishers alike. However, driving vehicles
on the sand is not without ecological
consequences.
Recent research on beaches of Southern
Queensland has demonstrated that 4WDs
cause measurable environmental impacts
to the intertidal areas of bare sand, often
regarded as resilient to vehicles. Vehicles
substantially modify the habitat of the
intertidal fauna, displacing large volumes
of sand. Most of the beach traffic is
concentrated in the middle and upper
parts of the beach above the swash zone.
However, these areas are also populated
by a variety of invertebrates buried under
the sand which have to ‘share’ their
habitat with cars – the results not being
favourable to the animals. If shallowly
buried, invertebrates get crushed under
tyres, and beaches subjected to heavy
vehicle traffic support significantly fewer
species at much reduced densities.

Above and below: The damage to the sandy environment by cars on the beach is self-evident in these pictures, which show deep rutting
caused by 4WD vehicles. Photographs by Thomas Schlacher.

While the immediate effects of 4WDs on
small invertebrates buried in the sand may
seem inconsequential to many beach
drivers, these animals fulfil a critical role in
the ecosystem: they recycle nutrients,
break down organic matter such as
stranded algae and seagrass, and are food
for birds and fishes. Their crucial role in
transferring energy from plants up to fishes
and birds means reductions in the number
and diversity of invertebrates are predicted
to reverberate up the food chain; fewer
shorebirds and fewer fish may thus be the
consequence of driving cars on our
beaches. This prediction still awaits
independent tests on Australian shores, but
it would be highly paradoxical as
recreational fishers generally use, and
defend, 4WD access to their favourite spots
– which could be contributing to lower
catches by simply driving along the beach!
Escalating Pressure

While the above impacts caused by
4WDs are certainly an important issue on
Australian shores, they constitute merely
one type of human threat that our sandy
shores face. Beaches are under escalating
pressure from the effects of climate
change, shoreline armouring, nourishment
and sediment diversions. Beach
management in its current form is almost
exclusively concerned with maintaining
sand budgets and fighting erosion;
conservation of ecological features is
rarely practised. Effective management of
coastal ecosystems will have to include
sandy beaches as living ecosystems and
reduce impacts from widespread human

interferences, such as 4WDs. The big
challenge will be to muster the political will
to tackle the issue and achieve a sensible
outcome that reconciles sociocultural
demands for beach driving with the
urgent need to conserve Australia’s iconic
beaches.
Further information: Thomas Schlacher,
(07) 5430 2847 or tschlach@usc.edu.au
Full article and references available on the
MCCN website: www.mccn.org.au
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Black Point:
Biodiversity and
Cultural Heritage
Conservation
Project
David Guilfoyle, Restoring Connections
Project Coordinator

Along the rugged coastline of WA’s
south-west corner, at Black Point in
D’Entrecasteaux National Park, lies
a remarkable geological formation
comprising hexagonal columns of basalt,
formed over 135 million years ago
following a volcanic eruption. Ancestors
of the Bibbulmun People used this area
from at least 9000 years ago, at a time
of lower global sea levels, when the
basalt and limestone cliffs formed a
high ridge above an expansive coastal
plain, now submerged. The area is a
central place for past groups over the
last several thousand years, evident in
the extensive archaeological sites and
features associated with the unique
coastal landscape, freshwater springs,
and inland lakes and forests. The area
also contains a unique ecological system,
with the interplay of basalt and limestone,
freshwater and saltwater, and changing
sea levels, creating a dynamic vegetation
community. Of particular interest is
the microbial community and basalt
association, now classed as a Threatened
Ecological Community (TEC).
As with the impacts to the cultural
heritage features, the microbial and basalt
association is under threat from continued,
inappropriate recreational use. The area
is used for fishing, surfing, camping and
4WD access. Continued recreational use
in the area poses threats to the condition
of the natural and cultural landscape.
Black Point is of major cultural
significance and the area’s protection is
a priority heritage concern. It is also a
priority for the conservation and protection
of the TEC. In response, maintenance and
environmental controls have commenced
to ensure the sustainability of visitor
interaction at the site. The project aims
to remove existing threats to the cultural
resources, ecological communities and
ensure that long-term use of the area is
sustainable.
Restoration and Assessment

Under the supervision and guidance of
the Traditional Owners, restoration work
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Top: Gearing up at Black Point. Above: 4WD Degradation. Photographs by David Guilfoyle.

has commenced at the same time as an
archaeological assessment and mapping
of the cultural features. This information
contributes to the understanding of past
human use in a changing environment,
regional interactions, and patterns of
erosion and disturbance. The team has
installed large wind breaks to control the
massive wind erosion within the dune
system that was exposing cultural material
and also affecting the significant ecology,
including the natural springs. The remains
of previous unsuccessful rehabilitation
attempts have been removed (old brush
fences, tyres and physical barriers), and
cleverly re-used to control wind erosion
in exposed flats. Archaeological mapping
is also used to determine the extent of
the cultural resources, monitor protective
measures and dune stabilisation work,

and to understand in what ways and to
what extent each area contributes to the
integrated cultural landscape.
The restoration project is also a good
model for working together, whereby
Traditional Owners, community groups,
archaeologists, National Park staff and
rangers, and NRM officers, work through
every component of the project. The
project was an initiative of the Restoring
Connections Project (South Coast Natural
Resource Management Inc.), under the
guidance of the Traditional Owners,
and with partners including Walgenup
Aboriginal Corporation, South West
Catchments Council, and the Department
of Environment and Conservation.
Further information: David Guilfoyle, 0427
928 434 or davidg@southcoastnrm.com.au

An Integrated
Coastal Conditions
Monitoring System
Michael Blumenstein, School of
Information and Communication
Technology, Chris Lane, CoastalCOMS
P/L, Darrell Strauss, Griffith Centre
for Coastal Management and Rodger
Tomlinson, Griffith Centre for Coastal
Management
CoastalCOMS

Effective coastal management relies on
our ability to identify trends impacting
on coastal resources and to implement
strategies for sustainable management.
Researchers from the Griffith Centre for
Coastal Management, Griffith’s School
of Information and Communication
Technology and Coastalwatch P/L – the
CoastalCOMS team – are undertaking
collaborative research on long-term
monitoring of coastal processes to
support coastal planning and the
community. The team got together in
2003 to develop a predictive beach
condition assessment tool, using video
imagery and neural network analysis. A
real-time monitoring system for beach
and surf conditions, which could be used
to improve management of the safety of
beach users and the beach as a resource,
was developed.
CoastalCOMS, an outcome of this
research, combines the extensive
Coastalwatch camera infrastructure with
the latest in neural network technology
in order to provide a unique tool to assist
in coastal monitoring and planning for
all stakeholders. Utilising shore-mounted
video camera networks, CoastalCOMS
can currently provide comprehensive realtime and predictive coastal information
including:

ANNA prediction for Surfers Paradise on the Gold Coast
5 May, 2008.

(light) intensities was used to classify
the character of beaches in terms of
the presence of offshore bars, rips and
other sand and wave features. Principle
components analysis was applied to
cross-shore pixel intensity distributions,
and classification using these intensity
distributions alone resulted in the
identification of 78% of beach states
correctly. Development of an appropriate
data processing methodology, lowmounted cameras looking out to sea, has
the potential to provide useful information
regarding seabed depths in the surf zone.
The use of the artificial neural network
technique is highlighted by the work
done by the CoastalCOMS team in
predicting wave characteristics at the
shoreline. The analysis used to generate
these predictions is generically referred
to as ANNA (Artificial Neural Networks
Australia).
ANNA

• shoreline positioning.

Monitoring of the wave climate influencing
coastal processes is usually conducted
through the use of wave buoys. Global
wave models, such as NOAA Wavewatch
III (WWIII), are effective for representing
ocean wave conditions in deep water;
however, significant transformation occurs
in nearshore areas due to interactions with
bathymetry and local shoreline topography
– ultimately driving local variations in
sediment transport responsible for erosion.
Such nearshore wave models can provide
insight into coastal processes; however,
care is required in the implementation and
results are highly sensitive to the accuracy
of available bathymetric data. ANNA has
been used to estimate significant wave
height in the surf zone (nearshore from
WWIII output) and compare it with output
from the nearshore wave models.

Two important aspects of the research
undertaken to develop CoastalCOMS
are analysis of the video imagery and the
application of artificial neural networks
to the video data. The analysis of pixel

ANNA fills the missing link in surf
forecasting – estimating what the surf will
be like at an individual break with respect
to a particular swell, accounting for swell
direction, wave height and wave period –

• observed wave height;
• surf quality and dynamics;
• wind and weather;
• beach state;
• beach usage/boat usage; and

by translating open-ocean swell into wave
heights on the beach. In essence, ANNA
learns the impact of each region’s local
geography and bathymetry on incoming
swell, transforming open-ocean swell
predictions from WWIII into accurate
predictions for each local beach.
Possibilities

The use of the video imagery and ANNA
opens up a range of possibilities for
the monitoring of coastal environmental
systems. For example, conventional
water quality sampling requires direct
field sampling, the costliness and timeconsuming nature making it unfeasible
to undertake comprehensive sampling of
a large body of water or high-frequency
sampling for extended periods of
time. The use of remotely sensed data
overcomes these constraints. Although
space- and air-borne remote sensing
techniques have been widely studied
for water quality estimation in coastal
regions, estuaries and lakes, they have
a number of drawbacks – not least the
expense of data collection. Combining
remotely sensed data with ANNA can
play a critical role in the early detection
of harmful algal blooms, monitoring
sewerage outfall plumes, and point-source
pollutants in highly urbanised waterways
and stormwater outfalls. In this case both
standard or hyperspectral imagery can be
used.
The full potential for CoastalCOMS is
still to be thoroughly explored – counting
of people, vessels, wildlife and possibly
species identification. The advantages
of the system are that remote landbased video cameras can record realtime imagery (24/7, if infrared cameras
are used) which can be transmitted to
a central location for ANNA and other
analysis.
Further information: Rodger Tomlinson,
(07) 5552 8506, r.tomlinson@griffith.edu.
au or www.coastalwatch.com
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Protecting the
Coast from Weeds
Hillary Cherry, National Bitou Bush and
Boneseed Coordinator, Department of
Environment and Climate Change

In Australia, weeds are the second
greatest threat to biodiversity after
land clearing. Weeds can be especially
damaging in coastal ecosystems that
are already under considerable pressure.
Scores of community volunteers in
Coastcare and Dunecare groups across
Australia work to reduce the threat of
weeds in coastal communities; this work
is supported by local, regional, state
and national efforts. One example of a
program that engages all these players
is the Weeds of National Significance
(WONS) program.
Funded jointly by the Australian
Government and all states and territories,
the WONS program focuses on 20 of
Australia’s worst weeds. While several
of these WONS impact on coastal
landscapes, none is more devastating to
Australia’s coastline than Bitou Bush.
Bitou Bush

Bitou Bush (Chrysanthemoides monilifera
subsp. rotundata) is a highly invasive
South African shrub that threatens
coastal ecosystems in eastern Australia.
Bitou Bush has invaded over 80% of the
NSW coastline since its introduction less
than 100 years ago, causing significant
environmental impacts. It is also found
sporadically in eastern Victoria and in
southern Queensland, where it has been
subject to an eradication program for over
20 years.
The severity of Bitou Bush impacts on
biodiversity has led to it being listed
as a key threatening process in NSW,
which prompted the development of
a NSW Bitou Bush Threat Abatement
Plan (TAP). The TAP identifies 158
native plant species and 26 ecological
communities at risk from Bitou Bush
invasion and prioritises 349 sites for
control, independent of land tenure. The
five coastal Catchment Management
Authorities in NSW, the Department of
Environment and Climate Change, NSW
Department of Lands and numerous local
governments, as well as the Australian
Government, have provided funding to
implement Bitou Bush control at many
priority sites. The TAP project brings
together over 38 different groups of
land managers, including national, state,
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regional and local
groups, to ensure
coordinated Bitou
Bush control
at key sites
for biodiversity
protection across
NSW.
Northern
Containment

Strategic
management
actions include
national Bitou
Bush containment
programs that
restrict the
spread of this
weed. In 1995,
a Bitou Bush
containment line
was established
along the Tweed
River at the
NSW/Queensland
border, thereby
preventing
the northward
movement of
Bitou Bush seeds
Bitou Bush flowers and fruit. Photograph by Hillary Cherry.
into Queensland.
The containment
removed from over 2700 ha of coastline
line supports the Queensland Bitou Bush
and the beaches are returning to a native
Eradication Program and regional control
landscape. South of the containment line,
efforts in northern NSW. The containment
Bitou Bush is now under control and no
line is jointly maintained by Queensland
longer represents a threat to biodiversity
Department of Primary Industries and
over the 350 km of coastline from Sussex
Fisheries and the Tweed Bitou Bush
Inlet to the Victorian border. The success
Steering Committee, in conjunction
of this program is due to a coordinated
with the North Coast Weeds Advisory
regional approach and the overwhelming
Committee. This highly coordinated,
contribution of the community – Landcare
regional approach ensures efficient
and Coastcare groups have dedicated
management and has enabled the groups
thousands of hours to controlling this
to obtain critical funding, including state
weed.
and federal government grants. Funds are
also used to tackle other coastal weeds in
Other projects coordinated by the national
the region in a holistic manner.
program include the development of a
Southern Containment

At the southern Bitou Bush invasion
front, the South Coast Bitou Bush Task
Force (SCBBTF) implements the national
southern Bitou Bush containment line,
currently at Sussex Inlet, NSW. The
SCBBTF includes representatives of all
coastal land managers from Wollongong
to the Victoria–NSW border. Since
2002, the SCBBTF has prevented the
southward spread of Bitou Bush. This
has resulted in the northern movement
of the containment line by over 100 km
in five years. In the Eurobodalla Shire
alone, Bitou Bush infestations were

national best-practice Bitou Bush manual
(due August 2008), supporting community
redistribution of Bitou Bush biological
control agents and the development
of Bitou Bush-based weed education
resources for NSW school students. The
volunteer effort is extremely important
with environmental weeds such as Bitou
Bush. It is a priority for the Bitou Bush
program to support volunteers and expand
the volunteer effort.
Further information: Hillary Cherry, (02)
9585 6587, hillary.cherry@environment.
nsw.gov.au or www.weeds.org.au/WoNS/
bitoubush

Volunteers Repel
Wild Invaders
Geoff Luscombe, SPRATS

Grass from the south-west and southern
coastlines to protect the integrity of the
beaches, particularly in the Tasmanian
Wilderness World Heritage Area.

Despite not being nationally listed, Sea
Spurge (Euphorbia paralias) is a coastal
weed that is devastating landforms and
ecosystems along the shores of southern
Australia. Natural geomorphic processes
are affected, native plant communities
displaced and the habitats of animals and
shore-breeding birds transformed. Sea
Spurge is an aggressive coloniser of sandy
and rocky shorelines and is highly likely to
have a competitive advantage as rising sea
levels destabilise coastlines.

At risk are geodiversity values of the
wilderness coast, Aboriginal cultural
sites, coastal herbfields, grasslands and
shrublands as well as habitats for rare
and threatened shorebird species such as
the Little Tern, Fairy Tern, Hooded Plover,
Red-capped Plover, Pied Oyster Catcher
and Orange-bellied Parrot. Shorebirds
such as Hooded Plovers prefer open
beach sands and spits for nesting sites,
which provide a clear view of potential
threats to their nests. These sites are
frequently overgrown by Sea Spurge.

Invasion

SPRATS

First introduced into southern Australia in
the early twentieth century, Sea Spurge
had spread to Tasmania by the early
1980s. Within 20 years it had colonised
much of northern Tasmania and was
beginning to invade the wild coastlines
of the south-west. A survey in 2002–03
identified 54 sites, but four years later
the count had increased to 208 and was
threatening to become intractable. The
Tasmanian Government’s 2003 Tasmanian
Beach Weeds Strategy called for the
eradication of Sea Spurge and Marram

Enter SPRATS (Sea Spurge Remote
Area Teams) – a ten-year volunteer
partnership with the Tasmanian Parks and
Wildlife Service to establish and maintain
weed eradication along the south-west
wilderness coastline. Volunteer access is
by air or boat, the costs being covered by
an Australian Government grant. Terrain
is rugged and the weather variable, so
only experienced wilderness bushwalkers
participate in fieldwork.
Volunteers are drawn from many walks
of life across south-eastern Australia.

The SPRATS group drew inspiration for
their strategic approach and remote area
techniques from the highly successful
Willows out of Wollemi program in NSW.
Results

After their first full year, SPRATS’ results
are impressive. All mature Sea Spurge
plants have been removed from 280 km of
coastline – 95% of the target. Volunteers
have contributed over 500 days in the
field to remove more than 400,000 plants.
Approximately 100 days were needed to
plan and organise activities. The group
also has Marram Grass (Ammophila
arenaria) eradication in its sights. So far
530 clumps have been treated and trials
commenced to develop suitable remote
area control techniques.
However, established sites will have to
be revisited annually until seed banks
are exhausted and, although the majority
of the coastline has been treated, some
of the densest infestations occur in
areas awaiting treatment. Systematically
collected and analysed weed data is being
used to plan future programs and develop
arguments supporting the urgency of the
task.
Further information or to volunteer: Geoff
Luscombe, geoffl@hermes.net.au

SPRATS removing Sea Spurge near Point Hibbs. Photograph by Nick Fitzgerald.
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Deliberative
Democracy in NRM
Matthew Campbell-Ellis, North-West
Environment Centre

There is a growing need for deliberative
community governance in Natural Resource
Management (NRM) to provide outcomes
that extend beyond the ecosystem scale.
Since 2007, the North-West Environment
Centre (NWEC) has been investigating
the impact of Sea Spurge (Euphorbia
paralias) on threatened species in northwest Tasmania. The process of organising
volunteer works has shown
that the governance systems in
conservation areas do not always
enable effective community participation.
Community Engagement

Existing methods of engagement are
often inadequate to meet the diverse
and potentially opposing needs of
stakeholders (e.g. non-use conservation
and offroad vehicle access). A new system
is required that facilitates non-hierarchical
deliberation in NRM decision-making
processes, and provides for successful
multiple-objective on-ground outcomes,
supported by the broader community.
If community engagement is to succeed,
community-based stakeholders must
have an interest in the issue, must have
decision alternatives and scope to work
within, and the issue must have relevance.
Engagement processes need to be
flexible, adaptable, transparent, equitable
and inclusive in order to avoid conflict
between communities, stakeholders and
governance bodies.
Engagement Models

There exist many models for community
engagement that could be attempted in
conservation areas, including: citizen’s
juries, consensus conferences, ballots,
delegated decisions, workshops,
deliberative polling, focus groups, surveys,
public meetings, and participatory
decision-making processes. Unfortunately,
innovative engagement models are
not readily adopted in the NRM sector
due to the inherent conservative
nature of participants. It is important
that local people become comfortable
with engagement processes and are
empowered to identify the issues that
are relevant to their communities, realise
the desirable outcomes for land or sea
resource management, and can formulate
strategies to achieve their goals.
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Good community
engagement models
provide inclusive decisionmaking processes that are
representative, deliberative,
and influential. These
deliberative qualities can
contribute to breaking
down the barriers created
by stakeholder conflict.
Deliberative democracy can
provide NRM practitioners,
land managers and
resource managers with
Top: Sea Spurge near Spero River. Photograph by Jesse Luscombe.
a relatively decentralised
Above: David Henderson of the NWEC and members of the Braddon 4WD Club
tackle Sea Spurge. Photograph by Mathew Campbell-Ellis.
governance tool through
which communities can
should be encouraged for deliberative
work together, make strategic investment
democracy to deliver community
decisions, and can enhance the
generated and supported outcomes.
distribution of information and knowledge.
Although communities and stakeholders
Deliberative Democracy
are engaged in the development of
management plans for conservation areas,
According to Cohen in Deliberation
it has been argued that NRM decisionand Democratic Legitimacy, the five
making processes need to be regularly
main concepts underpinning deliberative
revisited to facilitate changing community
democracy are:
characteristics, shifting user demands
1 Ongoing independent participation and
and varying stakeholder interests. The
expected continuation.
application of deliberative processes can
provide a means to make decisions that
2 Deliberation is the deciding factor and
focus on current community interest, and
is allowed to continue as needed.
establishes decision-making transparency.
3 Respect for pluralism of values and
In order to achieve better-supported
aims within the polity.
social and environmental outcomes
4 Deliberation is the source of legitimacy.
within conservation areas, community
ownership should be encouraged at
5 Common respect for all participant’s
all stages and levels. The principles of
capacity to deliberate.
deliberative democracy may provide a
Well-facilitated deliberative democracy
better governance tool for participatory
processes provide community participants
engagement that is accepted by the
with the ‘autonomy’ necessary for
broader community.
deliberative participation without political
Further information: Mathew Campbellbias. Institutionalised politics and
Ellis, (03) 6431 6561 or mattce@gmail.
popularist control needs to be restricted,
com
and the depoliticisation of decision-making

Has the Great
Barrier Reef a
Future?
J.E.N. Veron, former Chief Scientist of the
Australian Institute of Marine Science

Remember the cry ‘Save the Great Barrier
Reef’? It was headline news repeatedly
during the 1970s when drilling for oil
threatened, and damage caused by the
Crown-of-Thorns starfish was there for
all to see. Then, as now, concern for our
coastal ecosystems was on the increase,
but nobody then had any idea just how
seriously threatened the Great Barrier
Reef was destined to become. That is
because anthropogenic climate change
was only a theory in the minds of a
few far-sighted scientists. Now it is on
everybody’s mind, but still very few people
understand just how serious – and how
immediate – that threat has become.

I launched into a detailed study of all
possible aspects of coral reefs and
their environment – past, present and
future – and now I am certain that this
prospect is only too real. That is why I
wrote A Reef in Time: The Great Barrier
Reef from Beginning to End. I wrote it
for the layman, yet it has a mountain of
solid science behind it – the best science
the world has to offer. It is a book with a
critical message for humanity, one I feel
obliged to broadcast as widely and as
accurately as possible.
We are already seeing the beginning of
the global demise of reefs in the mass
bleaching of corals. The future of that
process is clear enough: by 2030 the
worst year of bleaching we have had so
far will be an average year, and by 2050
it will be a good year. That process alone
will see the Great Barrier Reef decimated.
However, bleaching is not the worst of it,
not by a long way.
Ocean Acidification

Mass Extinction

Five times in its history, the Earth has
plunged into a mass extinction event
where life has been decimated. On each
occasion the extinction hit tropical marine
life the hardest, so hard that reefs took at
least 4 million years to recover. We are on
track to create the sixth mass extinction,
with coral reefs again leading the way.
A preposterous notion? Five years
ago I might have thought so, but after
having spent 35 years studying corals
around the globe I had become worried.

Coastal Chaos
Graham Chittleborough

With the meltdown of the Greenland Ice
Cap now well underway and the meltdown
of the West Antarctic Ice Cap gaining
strength, sea levels the world over are
rising. In the predicted climate chaos,
storm surges around Australia will wipe
out many coastal ecosystems, and many
people now dwelling in Australia’s coastal
lowlands will be inundated.
Worldwide, the high-density human
populations in most of the world’s coastal
cities will also be inundated, causing a
sudden collapse in the present economic
boom, with thousands dying and millions
dispossessed. Those dispossessed will
press countries (like Australia) to accept
many more immigrants but we will have
problems of our own.

Most of the carbon dioxide we are
producing eventually ends up in the
ocean. This will change the chemistry of
the ocean, making it more acidic. That
means that all marine life that produces
calcium carbonate skeletons will find it
increasingly hard to do so. Deep water
corals are being affected now. By 2030
the corals of the Great Barrier Reef and
most other coral reefs of the world will be
struggling. Again, that is not the worst of
it, for ocean acidification will commit the
Earth to a process of mass destruction

long before that
destruction is
visible. By 2030
it will all be over
for coral reefs,
for our planet will
be committed to
a path to mass
extinctions. At
that point the
process will be
unstoppable.
But will this actually happen? If we do not
curb the production of carbon dioxide and
other greenhouse gases effectively and
within a decade, the Earth will enter an
era (around mid-century) that will result in
so much environmental chaos that humans
will no longer have the capacity to keep
on doing as they have done in the past. If
leadership and science both fail, economic
chaos will bring us all to heel. This is a
terrifying prospect; one we must avoid at
all costs, not just for coral reefs, but for
the sake of all life on our planet.
The options are closing quickly, yet the
door to the future is still open. I wrote A
Reef in Time in order to take you down
all the paths that scientists the world over
are debating and some where they have
not yet ventured. My mission now is to
help people think about the future and to
realise how little of it there is left.
Further information: ‘Charlie’ Veron,
j.veron@coralreefresearch.com or www.
coralreefresearch.org

Overpopulation

Although it has become unpopular to say
this, we cannot go on breeding as we
are in this overpopulated world, nor can
Australia invite in another 20–60 million
environmental refugees (which we could
not feed as our small area of arable land
shrinks with rising sea levels).
For example, with the impending rise in
ocean sea level, the Murray-Darling basin
will disappear under a shallow inland sea
– slashing Australia’s food production. This
will spread, inundating the salty regions of
Lake Eyre, Lake Frome and Lake Torrens
(already well below sea level), reverting
to the shallow inland sea of the Miocene
Epoch (some 10–24 million years ago).

We have progressively overcleared,
overgrazed, overcultivated, overfertilised
and overpopulated our country and indeed
the world. We have encouraged each other
to consume ever more of our resources,
claiming that ever-increasing consumption
keeps up the demand for economic
growth – which has become the god that
most of us chase.
Sadly, too few ecologically minded people
realise that on a finite Earth, perpetual
growth is just not possible. Climate change
(from human activities) is not the crux
of the problem, it is the sum of all the
different pressures we have introduced.

Overconsumption

We need to act now – our options and our
time are fast disappearing.

Our biggest problem is that we have
reached the point of overconsumption.

Further information: Graham
Chittleborough, (08) 9315 2246
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Vulnerability of
the Keppel Islands
Inshore Fringing
Reefs
Alison Jones, Central Queensland
University, and Ray Berkelmans,
Australian Institute of Marine Science

The Keppel region of the Southern Great
Barrier Reef (GBR) lies at the mouth
of the Fitzroy River Catchment (23.1°S,
150.9°E). The region is made up of
extensive fringing inshore coral reefs
around 15 continental islands, east of
Rockhampton in central Queensland. The
Keppel region has a history of multiple
disturbance regimes in the past, including
coral bleaching and flood. In summer
2006, a severe bleaching event caused
the loss of 37% of the live hard coral
cover on reef flats and slopes in the
region. Two years after the bleaching there
are signs of recovery of the reefs in spite
of a recent flood event in February 2008.
The 2008 Fitzroy River flood had different
dynamics compared with the 1991 flood.
The 1991 flood caused extensive coral
mortality on the fringing reefs as a result
of the freshwater and sediment washed
into the shallow Keppel Bay.
Contrary to expectations, this recent flood
event caused almost no damage to the
fringing reefs – only minor mortality
and mild bleaching of corals around
islands at the mouth of the river. The
strong south-easterly winds that
prevailed during and after the flood
event may have kept the freshwater
from remaining over the reefs longer
than it otherwise would have, thereby
reducing the impact of low salinity on
the corals. In spite of salinity levels,
the Keppel reefs suffered only minor
damage during the 2008 flood and
recovery from the 2006 bleaching
event remains uninterrupted.
Vulnerable

Although the Keppel Islands fringing
reefs seem resilient to disturbance,
they remain vulnerable to the
effects of climate change. Inshore
reefs running along the coastline of
Queensland’s GBR may be some of
the most vulnerable to climate change
processes due to their shallow nature
and their tendency to warmer than
average sea temperatures. Predictions
of annual bleaching events within the
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next 30–50 years paint a gloomy picture
for inshore, hard coral-dominated reefs.
However, hope lies in the capacity of some
coral species to adapt to increased sea
temperatures by changing their population
of endosymbiotic zooxanthellae when
environmental conditions change.
One of the main reef-building corals,
Acropora millepora, in the Keppel region
has been shown to adapt to bleaching
stress by changing its symbiont community
to more thermally tolerant symbionts
(clade D and C1) following bleaching.
Although the symbiont community began
to drift back to thermally sensitive C2
within six months of the bleaching, this
community shift is expected to have
increased the thermal tolerance of this
coral species in the Keppel region.
It remains to be seen whether other
species host these thermally tolerant
symbiont types and whether these can
adapt to increased sea temperatures.
Some scientists have suggested that only
gradual but permanent increases in sea
temperature may allow corals to keep
pace by hosting permanent populations of
thermally tolerant symbionts, more suited
to the new environmental conditions.
Along with bleaching, temperatureinduced ocean acidification may threaten
the carbonate accretion capacity of the
main coral species that form the structure
of the Keppel Islands inshore reefs. The

added threat of increased fishing pressure,
coastal development and agricultural
practices along the Fitzroy River make the
Keppel reefs a priority for management
intervention that enhances their capacity
for resilience and regeneration. Decisive
action on global CO2 emissions reduction
targets are also needed if the global
community is to reduce the impacts of
climate change on threatened ecosystems
like the GBR.
Community Action

A local community group, in conjunction
with the Fitzroy Basin Association, has
recognised and responded to the threats
faced by the Keppel Islands fringing reefs
by securing funding to map and monitor
the reef biodiversity. The emphasis of
the monitoring will be on reefs that
are considered important to the local
community and on those that are resilient
to flood and bleaching. By engaging
local divers, snorkelers and boaties, the
community reef monitoring program
is encouraging stewardship of reef
management.
Further information: Alison Jones,
a.jones@cqu.edu.au
Full article and references available on the
MCCN website: www.mccn.org.au

Bleached corals at Miall Island during the
2006 bleaching event in the Keppel Islands.
Photograph by Alison Jones.

In Hot Water
Elvira Poloczanska, Anthony Richardson
and Alistair Hobday, Climate Adaptations
Flagship, CSIRO

Our oceans may be very different in
50 years time: ocean temperatures are
warming, pH (acidity) is decreasing and
sea levels are rising. The impact of climate
change on Australian marine systems is a
concern for the general public, scientists,
managers and policy makers – as
evidenced through headlines and research
articles – yet so much is unknown.
Bringing together scientists, management
and policy experts is recognised as an
important step in improving knowledge
and appropriate responses to climate
impacts on our oceans.
Accordingly, in November 2007, 100
scientists, policy makers and natural
resource managers gathered in
Brisbane for the three-day In Hot Water
symposium, sponsored by CSIRO and
the Australian Government Department
of Climate Change. The aim of the
conference was to accelerate Australia’s
capacity to assess, predict and adapt to
the impacts of climate change on marine
life and marine ecosystems. Invited talks
from national and international leaders
in the science and management of
marine climate impacts set the scene for
discussions and workshops.

The meeting provided a successful
forum for exchange of ideas and
integration between researchers and
decision and policy makers. A number
of recommendations repeatedly arose
during the scheduled discussions and
in the numerous informal discussions
between conference participants. The
recommendations address gaps in
knowledge and capability, the need for
effective communication and networking,
and the translation of science into options
for marine management and policy.
• Improve integrated biophysical
modelling capabilities. Predicting
impacts of climate change will require
an investment both in current modelling
capabilities and in training the next
generation of modellers.
• Develop cross-disciplinary and
cross-organisational research
networks. Strategies that span
disciplines and research organisations,
and include end-users, are needed
to improve our understanding of the
complex impacts of climate change on
our oceans and coasts.
• Establish permanent latitudinal
transects for monitoring in Australia.
Monitoring marine species at the range
boundaries of biogeographical provinces
may yield the most insight into climate
impacts. Two reasonably well-defined
tropical and warm temperature

From left: Richard Pearson (American Museum of Natural History, USA),
Elvira Poloczanska (CSIRO) and Miguel Araujo (Museo Nacional de Ciences
Naturales, Spain). Photograph by Alistair Hobday.

boundaries on the east coast (Moreton
Bay region) and on the west coast
(Abrolhos/Geraldton region) were
suggested.
• Support integrated data archiving.
Australian researchers argue that a lack
of baseline data is a major reason for
the poor reporting of climate change
impacts in Australian marine waters.
Valuable data exist but are archived
by diverse research and conservation
bodies. Centralised metadata bases
(e.g. National Ecological Meta Database
hosted by the Bureau of Metrology) will
promote climate impacts research.
• Improve reporting of information.
Rapid communication of research and
monitoring is essential especially as
Australia is moving quickly to adaptation
strategies. A preliminary marine climate
change impacts report card is being
pursued by CSIRO.
This symposium clearly demonstrated
the value of bringing together a range
of specialties to focus on key issues.
In future meetings, it was emphasised
that including socioeconomic expertise
would advance understanding of human
behaviours and responses to changes in
marine systems – a neglected side of the
response to climate change.
Further information: Elvira Poloczanska,
(03) 6232 5141, elvira.poloczanska@csiro.
au or www.cmar.csiro.au/climateimpacts/
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29th Symposium on Sea Tur
17-19 Februar y 2009 Brisban
A unique opportunity
Leap at the chance to attend the International Sea Turtle Society’s premier event. This is the
symposium’s first time in Australia, and we are expecting over 500 participants from 60+ countries.
Registration starts at only US$60
Registration costs are set low to encourage Indigenous, developing country, community group and
student delegates to attend.
Creating Community Collaboration
Our theme focuses on efforts to integrate conservation and community action.
Multidisciplinary program
The program encompasses the
most recent advances in sea
turtle biology, conservation
and management
including Indigenous and
community projects.
Additional, regional
meetings precede
the main event, e.g.
focused on
Australia, the Indian
Ocean, Africa, Latin
America, the
Mediterranean…

Subtropical Brisbane shines as a destination. Come an

tle Biology and Conservation
e Australia

d find out why.

For more information or to register see our website!
www.turtlesbrisbane2009.org

Seeing the Sea
Dailan Pugh

To most people the sea is an alien world, full
of edible fish and dark menace. Its value is
realised as rows of corpses in a shop window.
The beauty and charm of its inhabitants remains
largely unseen and undervalued. If we are to
overcome their plight it is essential to awaken
people to the wonders of this world, to capture
their hearts.
A patrolling shark certainly gets the heart
pumping. Being surrounded by playful seals
warms the heart. It is the plethora of strange,
colourful and sometimes inquisitive creatures
that hang about as you move through this world
that capture people’s hearts.
My heart was captured by spending summer
holidays exploring rock pools and snorkeling.
My interest in the marine environment was
reawakened when I became involved in efforts
to protect the Cape Byron Marine Park. Now
that I have visited marine environments around
Australia and have researched their threats, I am
even more committed to their conservation.
Underwater Engagement

The most obvious way to engage people with
this world is to encourage them to explore it for
themselves. For this purpose we need networks
of easily accessible and heavily promoted
marine sanctuaries around our coastline. In
sanctuaries fish do proliferate and become far
more approachable. A foray into heavily depleted
fishing areas does little to stir the heart.
Reliance also needs to be put upon capturing
people’s hearts through secondary avenues,
such as books, documentaries, films and the
arts. Public debate on issues and dissemination
of information through the media are equally
important, though they primarily influence the
head and not the heart.
Art for Conservation Sake

My solution has been to become an emerging
artist using the marine environment as my muse.
I hope that through this visual approach, I can
avoid the vitriol around marine parks and pluck
a few heartstrings. My first exhibition ‘Through
the Looking Glass’ is to be held at the Escape
Gallery in Murwillumbah (NSW) from June 14 to
July 23.
With the Great Barrier Reef in imminent danger
of extinction (whatever escapes the warming
is likely to dissolve) and our highly endemic
temperate ecosystems being forced southwards
into oblivion, the urgency has never been
greater.
Further information: Dailan Pugh, dailan@
linknet.com.au
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Paintings by Dailan Pugh.
Top: Hawskbill Idol;
Above: Resting Wobbegong.

Hitchhiking on the
EAC
David Booth, Sydney Institute of Marine
Sciences and University of Technology

Every summer, snorkelers along the coast
of southern NSW are treated to a colourful
show as a variety of tropical fishes begin
to appear among the rocks and weeds.
This is the endpoint for a suite of vagrant
coral reef fish larva – individuals can be
transported or ‘swim’ great distances
(1000s of kilometres), often winding up
in areas well outside their normal range.
Hutchins identified 75 species of tropical
fishes at Montague Island (36°15’ S)
and 50 at Merimbula (37°S) in the early
1990s. Our own work has demonstrated
this is truly a coastwide phenomenon,
documenting the regular occurrence
of tropical fishes in south-eastern (SE)
Australia to Bittangabee near the Victorian
Border (37°S).
The expatriation (removal from ‘typical’
biogeographic range) of tropical fish
larvae into temperate waters is also seen
in other areas of the world. Tropical fish
have been consistently observed since at
least 1964 along the east coast of Japan,
along the east coast of North America,
and along the west coast of Australia.
In all cases, a strong, poleward flowing
boundary current is the suspected vector
for this long-distance transport.
EAC

A survey and sampling program along
the coast of NSW has reinforced
the previously assumed role of the
East Australian Current (EAC) in this
process and has clarified a host of other
smaller-scale physical and biological
processes which impact the timing and
strength of tropical fish recruitment. For
instance, pulses of arriving fishes very
often correspond with coastal contact
by tongues of the EAC eddies, which
commonly occur south of 32°. However,
the local increases in water temperatures
typically associated with these tongues
don’t always bring with them pulses of
settling tropical larvae.
Our research has revealed some
interesting patterns and generated
intriguing questions. There is a rough
correlation with the distance down the
coast a species is found and the time
that species typically spends in the
pelagic phase, known as the pelagic larval
duration (PLD). This would suggest that
perhaps most tropical species, especially

the butterfly fishes with longer PLDs (~45
days), are coming from the southern end
of the Great Barrier Reef (GBR). Yet this
is insufficient to explain the occurrence of
several species of damselfish (especially
the sergeant majors, genus Abudefduf)
which occur as far south as Merimbula yet
have only a 20–22 day PLD. It is possible
that these fish are actually sourced from
patches of reef in and around the Solitary
Islands (SI) where at least one species (A.
vaigiensis) is known to breed.

Sea surface temperature images of EAC eddies breaking off
and touching the coast near Merimbula on 30 June 2004. The
30 June event was associated with a major settlement pulse of
tropical fish in Merimbula. Temperature data from NASA Modis
Terra satellite.

One of the seven most commonly occurring tropical
species in the summer in Sydney, Australia (Booth et al.
2007): Dusky Butterfly Fish (Chaetodon flavirostris).
Photograph by Dr Will Figueira.

In addition, preliminary analysis of actual
PLDs from the ear stones (otoliths) of
butterfly fish which settled along the
coast indicates that PLDs in Merimbula
are actually less than for individuals
found further to the north, rather than the
opposite. This could imply there is either
another source for these fish located well
to the south of the GBR (they are not
known to reproduce in the SI), or there
may be some vagaries of EAC flow that
allow some fish to progress to southern
NSW quite rapidly, while others are
entrained in eddies and arrive at sites to
the north somewhat later.
Ocean Temperature
An extremely important factor nested
within these patterns is ocean
temperature. Water temperature is a
large factor determining range extents
for many marine organisms and an
increase in temperature due to global
climate change has been shown to affect
species distributions. Recent work based
upon the metabolic theory of ecology
(MTE) – relating temperature to growth
via metabolism – has demonstrated that
due to the positive relationship between
temperature and growth, there is a very
robust negative exponential relationship
between temperature and PLD for many
taxa of marine organisms. Thus trends for
PLD to increase with latitude for many
of these tropical species are likely due

to a combination of distant sources and
metabolic tradeoffs. As these processes
will affect all dispersing marine species,
any understanding of them can greatly aid
our ability to predict changes which may
occur in response to global sea warming
(e.g. CSIRO reports of EAC strengthening
off SE Australia in response to global
warming.).
Additionally, we have recently configured
winter water temperature changes across
SE Australia over the last 140 years
which shows not only a steady rise since
the early 1900s but also an increased
frequency of ‘unusually warm winters’.
For these winters, above ~18.5ºC, a suite
of tropical species overwinter, which
may lead to population persistence and
eventually range shifts. This raises the
intriguing possibility of a change in NSW
fish assemblages towards more tropical
species at a loss of the cool temperate
assemblages, which tend to contain more
commercially-important species. It now
appears that the SE Australian coast is a
global ‘hotspot’ for climate change effects
as a result of the EAC strength and
duration.
We hope that our ongoing studies will
provide managers with tools for predicting
consequences of climate change to the
biotic makeup of estuarine and coastal
marine fauna.
Further information: David Booth, (02)
9514 4053 or David.booth@uts.edu.au
Full article and references available on the
MCCN website: www.mccn.org.au
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The Western Blue
Groper: Protection
Issues
Scoresby A. Shepherd AO, Senior
Research Fellow, SARDI Aquatic
Sciences, Adelaide

The Western Blue Groper is unique on
reefs of the western half of southern
Australia. It is both the largest reefdwelling fish and also one of the slowestgrowing species, reaching sexual maturity
at 55–60 cm at 15 years of age, and a
maximum length of 1.7 m at about 70
years. For divers, it is a special experience
to see a groper swimming slowly and
majestically in the water, approaching the
diver fearlessly, and then following with
disarming curiosity.

biting large chunks of the algal mat from
which they filter out the tiny crustaceans
living there. This is hard work, and it is not
surprising that the groper greedily takes
shellfish offered by a passing diver.
Abundance

During the 1960s, the numbers of
groper dwindled catastrophically along
South Australia’s (SA’s) coast under the
onslaught of spear fishing. Their disarming
curiosity meant they were easily speared.
A decade or two later, they became fully
protected in the Gulfs, and given partial
protection outside the Gulfs (capture is
legal only in the size slot 60–100 cm).
This protection was timely, but we did not
have any idea of their true abundance
until 2002–05, when, with colleagues
from Reef Watch, we estimated their
numbers in >175 surveys throughout state

Western Blue Groper. Photograph by Scoresby Shepherd.

Yet, fishing pressure on this vulnerable
and beautiful fish is likely increasing, and
many are concerned that it is in serious
decline. Adult gropers usually live in pairs
in a home range of up to 20,000 m2.
Despite rare territorial disputes between
neighbouring males, gropers mostly swim
placidly over their territory, occasionally
diving to the bottom to roll over boulders
in search of food. Adults also have a
remarkable bite-and-suck behaviour,
dislocating their jaw, opening it wide, and
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waters. The results were disturbing as
they showed that adults and sub-adults
declined seriously in abundance from west
to east. While still common in the eastern
Great Australian Bight (up to 8 per 100 m
of coastline), they were rare on southern
Yorke Peninsula and east of Kangaroo
Island. Despite protection, small groper
were still being captured by recreational
fishers, partly because many fishers did
not realise that the greenish ‘rock cod’
they caught were in fact young groper.

Life History

After a late winter-to-spring spawning,
groper larvae drift in the sea for 1–2
months, possibly for distances of 100 km
or more in the easterly flowing Leeuwin
Current, before settling in lagoons or back
reefs, where they feed on tiny mussels and
crustaceans. Over the next 15 or so years
they gradually move into slightly deeper
water and, at sexual maturity (~60 cm),
change colour from greenish to the more
familiar blue, the males being a deeper
blue than the females. They then move
offshore to reefs 30–50 m deep, where
they feed on crabs, molluscs, sea-urchins
and worms.
Protection

Should the Western Blue Groper be fully
protected? Quite apart from their majestic
dignity, and friendly disposition to divers,
the groper may play a ‘keystone’ role in
reef ecosystems. They likely control spiny
sea-urchin abundance, which otherwise
might increase in numbers to form feeding
fronts, creating ‘sea-urchin barrens’ devoid
of algae, as can now be seen along the
east Tasmanian coasts. These urchin
barrens can reduce the productivity of
reefs by 80–90%. By ensuring that
natural populations of urchin predators
such as the groper are conserved, we
can help conserve the naturalness and
productivity of SA’s coastal reefs.
Groper are very vulnerable to depletion
because of their slow growth, and late
maturity. A persistent major threat to them
is their incidental capture in deeper net
fisheries, and line capture. Conservation
bodies in SA are pressing for their
complete protection, a matter which is
now under consideration by government.
Yet complete protection has limitations, as
incidental fishing capture would still occur.
When returned to the water, groper suffer
barotrauma and survival is low, especially
when brought up from depths below about
10–15 m. So the best protection may be
some combination of partial or complete
formal protection, coupled with sanctuary
zones in Marine Protected Areas. Most
importantly, we need to educate fishers
so that they avoid using the sorts of bait
that attract groper. The groper is an iconic
species with a high economic value for
dive tourism – they are worth the effort.
Further information: Scoresby A.
Shepherd, (08) 8207 5455 or Shepherd.
Scoresby@saugov.sa.gov.au

The North West
Shelf: Testing
Multiple-use
Management
Strategies
Edwina Hollander, CSIRO

CSIRO’s Wealth from Oceans National
Research Flagship and the Western
Australian Government have launched the
world’s first practical tools to help planners
manage potentially competing uses of
Australia’s coast and marine ecosystems.
The tools were developed as part of the
North West Shelf Joint Environmental
Management Study (NWSJEMS) – a
$7.7 million marine project initiated by the
Western Australian Government and jointly
funded by the Flagship.
The tools and techniques delivered
through NWSJEMS enable planners
to envisage different development
scenarios and management options,
and comprehensively evaluate their
potential impacts on coastal and
marine ecosystems – a process called
management strategy evaluation.
Balancing Development and
Conservation

NWSJEMS project leader, CSIRO’s Dr
Scott Condie, believes this research
was vital because coasts and oceans
worldwide are being exposed to growing
pressure from increasing population and
industrialisation.
The North West Shelf (NWS) is a prime
example, lying as it does in a zone of
major wealth to Australia and being one of
Australia’s most economically significant
coastal and sea regions. Industries
operating on the shelf include oil and gas,
commercial fisheries, aquaculture, salt
production, iron ore processing, shipping
and a rapidly expanding tourism sector.
The high rate of growth in this region has
led to complex, and somewhat fragmented,
management and regulatory structures.
The Western Australian Government
recognised that a collaborative and
informed approach is essential in
balancing and managing the many uses of
the NWS ecosystem.
Tackling the Challenge

The NWSJEMS team aimed to develop
and demonstrate science-based methods
that support integrated regional planning
and management of marine ecosystems

to achieve ecologically
sustainable development.
More than 25 government,
resource industry,
research and community
organisations contributed to
the project.
Although models have been
separately developed for
many aspects of Australia’s
marine environment, this
study adopted a more
holistic approach that could
link all the key elements of
both the natural and human
systems, acknowledging
the interconnectedness
of different marine use
impacts.
To achieve this, the team
compiled existing data
and developed powerful
computer models to
understand the system
dynamics, and identify and
test new management
approaches. They also had
to develop a broad range of
new data management tools
to support the collation,
retrieval, integration and
display of key information.
Coral with blue starfish. Photograph courtesy of CSIRO.
Underpinning the model
are tools that support data
monitoring results across management
extrapolation, scenario
agencies and coordinating strategies
exploration and allow evaluation of
so as address any cumulative impacts.
management strategies in terms of policy
or management objectives.
4 Discovering critical knowledge gaps
that can influence management
According to Dr Condie, the study
outcomes, and where further research
produced four major outcomes:
investment would be valuable.
1 Consolidating tens of millions of dollars’
Sharing the Outcomes
worth of data regarding the ecosystems
and human activities of the NWS, from
this and prior studies.
2 Developing ecological models that
generate new insights into the
dynamics of the NWS system; a new
modelling framework for evaluating
management options across the
multiple sectors operating on the
NWS; and tools that allow both study
participants and a broader user group
to explore underlying data and model
predictions.
3 Identifying some types of future
development that might lead to
environmental difficulties. However,
the research also showed how to
avoid many of these problems without
significantly hindering development.
Effective approaches included sharing

The study found that overall the NWS is
a healthy ecosystem with well-managed
developments. The findings of NWSJEMS
will help planners and policy makers
develop effective strategies for managing
the region’s diverse uses. Many of the
tools were developed as online resources
and results of the study were documented
in a series of 18 technical reports,
available on the study’s website.
The sophisticated techniques developed
in NWSJEMS are being further improved
(Ningaloo is next) and can be adapted for
any coastal or marine ecosystem facing
pressures from potentially competing uses.
Further information: Scott Condie, (03)
6232 5025, scott.condie@csiro.au or
www.cmar.csiro.au/nwsjems
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Reef Life Surveys
Nicola Waldron, Volunteer Diver

The marine environment is suffering
from a variety of human impacts such
as overfishing, pollution, sedimentation,
bleaching and introduced pests. The
big problem faced by managers is the
difficulty in knowing where conservation
intervention is most useful because of
little reliable information on the nature
and scale of these problems. Reef Life
Survey (RLS) is a program aiming to
complement and extend current scientific
research on marine ecosystems. Marine
resource management will be improved
by developing and resourcing a network
of skilled recreational divers to collect
reliable information on the state of the
marine environment, at continental scales
over the long term.
RLS trains suitably experienced and
skilled SCUBA divers from different states
and territories in scientific monitoring
of reef habitats using visual census.
Experienced divers who are passionate
about marine conservation and are willing
to contribute their time and expertise
to the program are being sought. In
particular, divers who dive regularly,
already have a reasonable knowledge
of fishes and macroinvertebrates, and
are prepared to learn the full range

Eyre Peninsula’s
Threatened
Animals
Federal Department of Environment,
Water, Heritage and the Arts

Eyre Peninsula is home to many
threatened animal species but without
immediate help the small populations that
remain could disappear. The Peninsula has
10 nationally listed threatened species and
16 listed at the state level, including the
Red-lored Whistler, the Sandhill Dunnart,
the Malleefowl and the Eyre Peninsula
Southern Emu-wren.
With threats to their survival still very real,
the Eyre Peninsula Natural Resources
Management Board, the South Australian
Department for Environment and Heritage
(DEH), and Nature Foundation SA have
combined to try to halt the decline of
these species and help their populations
grow. Since 2000, the Australian
Government has provided more than
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of species (>2.5 cm) are needed.
Trained divers then undertake surveys
as a regular part of their diving life,
and contribute valuable data to an
Australian-wide dataset that will be
used for marine resource management
and conservation. Surveys typically
take 25–50 minutes when done as a
buddy pair, or anywhere upwards of 40
minutes when done by only one diver
(depending on the amount of marine
life and bottom cover and complexity).

Volunteer diver surveying mobile macroinvertebrates during
Reef Life Survey training. Photograph by Nicola Waldron.

RLS is a program of the People and
Parks Foundation and has a steering
committee that includes representatives
from management agencies in all southern
states. Consequently, the data collected
by RLS divers will be directly contributing
to management decisions. For example,
data may be used to indicate areas with
high biodiversity or other special values
that make them important locations
for Marine Protected Areas. All data
collected will be held and managed in a
database at the Tasmanian Aquaculture
and Fisheries Institute (TAFI), but will be
freely available to the public for non-profit
purposes. Groups, such as local dive clubs
or schools, may use these data to look at
changes over time in their own local reefs.
For selected divers, RLS provides free
professional training in underwater visual
census methods and fish and invertebrate

$270,000 for threatened fauna recovery
on Eyre Peninsula. The South Australian
Government has also provided support.
Louisa Halliday, Conservation Program
Manager for the DEH, said a habitat
management approach was taken for each
species, maximising nature conservation
beyond the species in question. For
example, with the Eyre Peninsula Yellowtailed Black Cockatoo, conserving the
Sugar Gum Woodland – the cockatoo’s
preferred feeding and breeding habitat
– is the holistic approach adopted. This
involves fencing to exclude stock, weed
control and revegetation with a variety of
plant species associated with Sugar Gum
Woodland. The Eyre Peninsula Yellowtailed Black Cockatoo is seen as an
‘icon’ species, which provides a catalyst
for landholders to get involved in nature
conservation activities on their property.
Work has been set back by recent
massive wildfires. After a long decline,
the Eyre Peninsula Yellow-tailed Black
Cockatoo’s population was starting to

identifications. Following training, RLS
divers will be reimbursed a small amount
for each survey completed to assist with
extra costs (e.g. air fills). As corporate
support for RLS increases with time,
divers will benefit from gear discounts and
other incentives. Divers will also benefit by
being a part of an Australia-wide network
of like-minded divers, who regularly keep
in contact with each other and arrange
dive trips when travelling to new areas.
Having been fortunate enough to
complete one of the intensive (but fun!)
training courses, it is rewarding to know
that my dives will be contributing to the
management of our state waters, and also
the larger, national dataset.
Further information: Nicola Waldron, vic@
mccn.org.au

grow again, but the fires left possibly only
11 of these birds in its wake. The Eyre
Peninsula Southern Emu-wren was also
affected, with two sub-populations wiped
out. However, ongoing annual population
and habitat monitoring is ensuring that
information is gathered to help future
protection work.
Landholders have played a vital role by
protecting habitat on their properties,
including fencing off pockets of vegetation
to protect them against stock, replanting
native food species, and weed control.
They have also been involved in monitoring
some of the species, like the Yellow-tailed
Black Cockatoos and the Malleefowl.
Landholders’ support – taking part in
recovery activities and allowing access to
their properties – was crucial.
Further information: Jeanie Quilliam, Eyre
Peninsula Regional Natural Resources
Management Liaison Officer, (08) 8688
3413 or quilliam.jeanie@saugov.sa.gov.au;
Caring for our Country, www.nrm.gov.au or
1800 552 008

Safeguarding
Queensland’s Fish
Habitats
Rebecca Batton and Kurt Derbyshire,
Queensland Department of Primary
Industries and Fisheries
Introduction

Queensland’s fish habitats are integral to
the state’s culture, lifestyle and economy.
These habitats support the diverse fish
stocks on which Queensland’s fisheries
and associated seafood consumption rely.
Fish require a mosaic of habitats for
spawning, migration, feeding, growth and
shelter. Maintaining a broad range of
habitat types, attributes and functions is
critical to enhance and sustain fisheries
productivity and fish catches.
What are Declared FHAs?

Declared Fish Habitat Areas (FHAs) are
spatially defined areas protecting key
fish habitats and fishing grounds from
development impacts, and providing for
education, research and community use.
Declared FHAs also protect important
habitats used by sea turtles, Dugong,
dolphins and wader birds.
Queensland’s network of declared FHAs
provide protection to more than 853,000
ha of important fish habitats. The coastal
and estuarine focus of the network
reflects the development pressure on
these areas and the importance of these
habitats in supporting fisheries.

declared 73 FHAs to
comprise the current
network.
The Cleveland
Bay FHA (near
Townsville) and the
Fitzroy River FHA
(near Rockhampton)
were gazetted on
31 March 2008.
These areas protect
valuable commercial,
recreational and
Indigenous fisheries
Mangroves provide important habitat for fish. Photograph courtesy of Rebecca Batton.
resources; provide
a fish habitat buffer
• managing fisheries resources or fish
zone from industrial and residential
habitat;
development; and protect undisturbed
• researching, including monitoring, or
habitat, in some places adjacent to
educating;
national parks, Ramsar wetlands and the
World Heritage listed Great Barrier Reef
• ensuring public health or safety;
Marine Park.
• providing public infrastructure to
facilitate fishing;
Management of Declared FHAs
All types of fish habitats, including
mangroves, sand flats, corals and seagrass
beds, are equally protected by FHA
declaration. A distinction in management
levels provides management flexibility for
the FHA network.
Management A Areas: protect fish
habitats identified as critical to supporting
the state’s fisheries, and impose strict
management measures. More than
two-thirds of the network is within a
Management A Area.

The FHA program is a key component of
the Government’s strategy, implemented
by the Department of Primary Industries
and Fisheries (DPI&F), for achieving the
long-term sustainability of fish stocks and
fisheries into the future.

Management B Areas: are declared
to protect important fish habitats while
allowing for a less stringent management
approach, particularly where existing or
planned uses would be prohibited in a
Management A Area. Management B
Areas are also used as a buffer adjoining
Management A Areas, providing enhanced
protection for these key fish habitats.

History of Declared FHAs

Restrictions on Development

The south-east Queensland coastal
fringe has experienced considerable
development pressure from the 1960s
onwards. Much of this development,
including the extensive canal
developments in the area, resulted in the
loss of significant areas of coastal fish
habitat through filling of tidal lands.

Authorisation, in the form of a resource
allocation authority (RAA) under the
Queensland Fisheries Act 1994, is
required to ‘interfere with’ a declared
FHA prior to applying for a development
approval under the Integrated Planning
Act 1997.

In response to these coastal development
pressures, the concept of a statewide
network of protected areas over a mosaic
of key fish habitats was developed in
the mid 1960s by the then Queensland
Government. Since then, DPI&F has

An RAA may only be supported in a
declared FHA for one of the ‘prescribed
development purposes’, specified in
the Fisheries Regulation 2008. These
include:
• restoring fish habitat or natural
processes;

• providing subterranean public
infrastructure if restoration is
undertaken after works;
• constructing a temporary structure; or
• maintaining a structure.
Additionally, an RAA may be supported in
a Management B Area for:
• constructing a permanent structure; or
• beach replenishment.
Assessment of RAA applications also
requires that regard must be had to the
effect of the development proposal on
maintenance of:
• community use of the area (particularly
fishing activities);
• the natural condition of fish habitats and
natural processes in a Management A
Area; and
• current fish habitat values and functions
of a Management B Area.
Community role

The community plays a key role in the
success of the FHA network through
its ongoing support. Communities are
encouraged to make nominations of
candidate areas and report activities
such as dumping of rubbish, off-track
disturbance of intertidal habitats and
illegal structures.
Further information: DPI&F, 13 25 23 or
www.dpi.qld.gov.au
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A Holistic
Approach to Water
Quality
Gerard Tuckerman, Manager Natural
Systems, Great Lakes Council

The management of natural resources is
not only critical for the environment, but
also can be vital to an area’s economy.
This certainly was the case in the Wallis
Lake estuary on NSW’s mid-north coast
in 1997 when oyster sales were halted
through a hepatitis A contamination. The
impact crippled the oyster industry and
dramatically affected the tourism industry
and business generally.
Through a range of programs over the
last decade, the Great Lakes Council in
conjunction with industry, farming and
residential communities have managed
an environmental turnaround which has
resulted in a:
• thriving oyster industry in Wallis Lake,
producing over 30% of NSW’s Sydney
Rock oysters and worth an estimated
$14 million in 2007–08;
• $10 million local fishing industry based
in the Wallis Lake estuary;
• wetland of national significance
containing 20% of NSW’s seagrass
beds; and
• tourist industry based around the lakes
and beaches worth around $200 million
annually.
The contamination was the catalyst for the
Council to recognise the real value of the
lake and water quality to the region. The
project this triggered has been recognised
nationally as a benchmark for excellence
and best practice in river and lake
management, winning the Thiess National
Riverprize in 2004.
A holistic approach – inclusive of a
broad range of issues and factors, and
a realisation that any actions had to be
sustainable and consider the pressures
future growth might put on the region
– was adopted. Central to all activity
has been the Wallis Lake Catchment
Management Plan, which requires the
Council to work with various parties
to manage the process, as well as
widespread community involvement to
successfully implement it.
Some of the achievements over the past
10 years have been:
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• 8 constructed wetlands
for urban water quality
and strict water quality
objectives for urban
catchments and future
development;
• 110 km of voluntary stock
exclusion fencing of rivers
and installation of offstream watering systems;
• 588 ha of vegetation
managed for conservation
values;
• 23 ha of severely eroded
land repaired; and
• rehabilitation of an acid
sulphate soil pollution
problem area. Ninety
per cent of the 950 ha
Darawakh/Frogalla wetland
has been purchased and
over 50% of the drains
filled to restore the natural
hydrology and wetland
system, involving six
partnering agencies and
industry in its rehabilitation.
The industries which rely on
the lake – the oyster and
fishing industries – have been
actively involved, participating
with their own programs
for better environmental
practices. Running alongside
the Catchment Management
Plan has been the Healthy
Lakes Program, pooling
Wallis Lake estuary at Foster Tuncurry.
Photograph by Craig Mason, East Coast Photography.
together the Council’s urban
environmental programs and
computer modelling to work out what
the Coastal Catchment Initiative (CCI), the
is needed to achieve protection of the
first in New South Wales under federal
system and how to get there.
funding which began in 2005.
During CCI research, sea sponges unique
to Wallis Lake have been sighted. Yet
Coastal Catchments Initiative
to be named, they were first discovered
Research
in 2002. Their presence confirms the
The Great Lakes CCI is based upon
unique and diverse nature of the lake, and
the concept that land uses within the
reinforces how important it is to protect
catchment have the potential to alter the
water quality through careful management
loads of nutrients and sediments entering
of the land surrounding Wallis Lake.
the creek and rivers, which in turn have
the potential to substantially affect the
ecological values of the lake.
NSW Department of Environment and
Climate Change research has been
undertaken to work out how changes
to sediment and nutrient loads from the
catchment impact on nuisance plants, e.g.
algae, and valuable plants, e.g. seagrass.
This research builds upon current
catchment management knowledge and
utilises new scientific information and

Some areas, such as Pipers Creek and
sections of Coomba Bay, have been
shown to be under stress and illustrate the
need to target efforts in the surrounding
areas. However, overall, the CCI research
highlights the fact that continuous
improvements and striving for best
practice by all the partners in the process
is vital to the lake’s health.
Further information: Gerard Tuckerman,
(02) 65917274

Green Turtle at Ningaloo Reef.

Ningaloo
Volunteers Help
Protect Threatened
Turtles
Anna Boustead

The Ningaloo Turtle Program aims to
promote long-term survival of marine
turtle populations via recruiting volunteer
assistants to record the species type,
numbers and location of marine turtle
nests. By tracking the condition and
number of nests, conservation managers
are able to detect a change in population
or breeding behaviour of turtle species,
and identify levels of threats such as
fox predation and human disturbance.
Three marine turtle species are found at
Ningaloo Reef, including the vulnerable
Green (Chelonia mydas) and Hawksbill
(Eretmochelys imbricata) Turtles, and
the endangered Loggerhead Turtle
(Caretta caretta). The program has been
funded through government and private
sponsorship for the past six years.
Kate Scott runs the volunteer program
at Coral Bay, involving about 17 local

volunteers in tracking and recording
turtle nests during nesting season
(November–March). The beaches of
Coral Bay are mostly contained within
Maud Sanctuary Zone in Ningaloo Marine
Park, and protected by restrictions on
destructive activities such as four-wheel
driving. Human disturbance is a key threat
to the success of the turtle nests, and
Kate believes the greatest benefit of the
program is the role it plays in educating
the community about turtles.
An increasing tourist population means
that educating visitors about the needs
of marine turtles is vital to the survival
of the species. Boat strikes can kill
or maim turtles, a tragedy avoided by
simply slowing down in turtle zones and
using propeller guards. Litter from boat
and land sources, such as loose fishing
lines and plastic bags, can kill turtles
by entanglement or ingestion. Overenthusiasm by tourists observing turtles
laying their eggs can sometimes lead to a
crucial disruption during nesting.
Tracking and Recording Nests

Lannie Hasler, a local volunteer and
ecotour guide, gets up at sunrise every
Friday to assist Kate with tracking and

recording turtle nests. Lannie explains
how, each night of the season, female
turtles lumber on to the beaches at
high tide under the cover of darkness to
choose a nesting site, usually near or in
the sand dunes. The team observe an
average of five to six new nests each day.
If the nests are not raided by predators,
flooded by the tide, exposed by sand
movement or squashed by thoughtless
four-wheel drivers, months from now the
tiny hatchlings will make their journey to
the shoreline to ride the ocean’s currents
around the world for the next 5–20 years
of their life. Incredibly, despite travelling
thousands of kilometres, female turtles are
known to always return to within 10 km of
their hatching site to lay their own eggs.
The data collected by the volunteers of
Coral Bay and at other Ningaloo beaches
will be used by conservation managers
to inform future management and
ensure these threatened species will be
populating its beaches for years to come.
Further information: Tristan Simpson,
Ningaloo Turtle Program Volunteer
Coordinator, (08) 9947 8032 or
ningalooturtles@dec.wa.gov.au.
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Web-based
Marine Discovery
Experiences

Three senior primary students from schools from
inland NSW identifying
species in small aquaria and
comparing with line drawings
and preserved examples.
Photograph © National
Marine Science Centre.

Professor Alistair McIlgorm (Director),
Stephan Soule and Mitchell Green (parttime Education Officers), NMSC
School Education Activity (SEA)
program

In the area of marine science, primary
and high school programs have difficulty
accessing more than rudimentary
seashore learning materials – few schools
have access to a marine education
centre. Students are not being
sufficiently exposed to the marvels of
coastal and marine life and this has
widespread detrimental impacts on these
environments over the lifetime of these
citizens. Education is required to instill a
sense of stewardship, but how can this be
achieved? How can technology assist?
Located adjacent to the NSW Solitary
Islands Marine Park, the National
Marine Science Centre (NMSC) offers
tertiary students and researchers an
excellent venue to study coastal habitats
and marine life. The development
of the NMSC’s School Education
Activities Program was assisted by the
Commonwealth Government’s Australian
School Innovation in Science, Technology
and Mathematics (ASISTM) program.
Local Marine Science School
Visit Program

Given the need for innovative approaches
to science and the potential of the NMSC
facility to provide high quality learning
experiences, the ASISTM program
was an excellent opportunity to involve
primary and secondary school students.
A workshop with local school teachers
revealed the following:
• the lack of marine science resources
available to many school teachers;
• that marine science is not an HSC
subject in NSW, but marine science can
be included as examples in traditional
HSC Biology/environment programs;
• that science inspiration may come from
practical, hands-on interactive learning
with tertiary trained experts – ‘working
with real scientists’.
The first NMSC ASISTM project provided
a central location for nine high schools
in the Coffs Harbour region to interact
and undertake relevant field/laboratorybased activities aligned with NSW syllabus
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outcomes and objectives in collaboration
with practising environmental experts
(PhD students). School students made
use of NMSC teaching laboratories,
field equipment, computer laboratories
and lecture theatres. The post-project
evaluation from teachers was that the
program greatly improved the interest of
students across curricula, which could
lead to an increase in students interested
in science careers.
An Excursion Experience for
Inland Schools

The second ASISTM schools project
entitled Discovering Coastal Ecosystems:
A Blended Learning Experience for
Rural NSW Schools showcased a variety
of coastal ecosystems to students from
rural areas of the NSW Mid North Coast.
Contact with local school principals
revealed that the main criteria for
approving an excursion was ‘relevance to
the syllabus’.
In the weeks prior to a three-day excursion
‘trail’ from rainforest to the sea, students
were provided with pre-visit syllabus
related materials on a range of ecological
studies they undertook. Students and
teachers visited the NMSC and worked
with practising marine and ecology
experts. Notably we had several children
from inland NSW who saw the sea for the
first time!
Enhancing Senior High School
Science

In 2008 the NMSC ASISTM schools
project aims to create a sustainable link
between secondary level schools and
tertiary organisations concerned with
training science professionals. Teaching
and learning within the NSW Senior
Biology, Earth and Environmental Science,
Chemistry and Marine Studies curricula
will be enhanced through activities based

at the NMSC, guided by tertiary science
students and professionals employed
within scientific disciplines, inspiring
secondary students to pursue tertiary
studies in science and technology.
Resources generated from the
projects

These NMSC ASISTM school projects
have resulted in a number of high quality
student and teacher resources. Student
field and lab study handouts, photographic
species identification cards and electronic
ecosystem introductory presentations have
been produced.
The Future

It is envisaged that the schools education
program will support further development
of the NMSC website to incorporate
online, interactive educational experiences
allowing for distance education. In 2008
a meeting of NSW state government
environment centres at NMSC brought
the NSW Department of Education
‘Connected Classrooms’ initiative to our
attention. This project seeks to give all
NSW school students web access to a
range of museums, galleries and centres,
reducing excursion costs and the lack
of site accessibility. This program is
happening in the 2008–10 period.
NMSC, the Pet Porpoise Pool
(dolphinarium and rehabilitation) and the
Solitary Islands Marine Park Authority
have expressed interest to make a joint
schools visit experience available in
Coffs Harbour. We have approached the
NSW Environmental Trust to support
development of a program to link with
Connected Classrooms. This would
potentially make the marine attributes of
this site available statewide and nationally.
Further information: NMSC, (02) 6648
3900, amcilgorm@nmsc.edu.au , ssoule@
nmsc.edu.au or www.nmsc.edu.au

IMPROVING THE VIZ …
Balancing Australian Policy
on Whaling
Dr Chris McGrath, HSI barrister

On 15 January 2008 the Federal Court declared Japanese
whaling in the Australian Whale Sanctuary (AWS) adjacent
to Antarctica unlawful under Australian law and granted an
injunction restraining it. The court granted the injunction despite
the practical difficulty (if not impossibility) of enforcement of the
injunction by the applicant, the Humane Society International Inc.
(HSI).
Despite its election commitment ‘to enforce Australian law
banning the slaughter of whales in the AWS’ and the Federal
Court’s ruling, the new Australian Government did not stop the
whaling. In January 2008 it dispatched a customs vessel, the
Oceanic Viking, to monitor the whaling but it stopped short of
seizing the whaling vessels operating inside the AWS.
Whaling in the AWS

Information subsequently released by the Institute of Cetacean
Research, which coordinates and promotes Japanese whaling,
indicates in the 2007–08 whaling season 551 minke whales were
killed, of which around 500 were killed within the AWS.
Australia could have lawfully seized the vessels operating within
the AWS but it now appears reluctant to do so to avoid upsetting
other parties to the Antarctic Treaty System (ATS) who dispute
Australian sovereignty in Antarctica.
Policy Considerations

Policy questions are often complex and offer no clear or simple
solutions. Australia’s response to Japanese whaling in its
Antarctic waters is no exception.
Determining the best policy response is a question of balancing
Australia’s three main policy objectives relevant to whaling in
Antarctica, namely:
• to maintain Australian sovereignty in Antarctica;
• to maintain strong and cooperative diplomatic relationships with
other nations concerned with Antarctica; and
• to protect whales.
For the past 50 years Australian law in the Australian Antarctic
Territory (AAT) has only been enforced against Australian
nationals and expeditions. While this approach maintains harmony
in the ATS, it is, at best, neutral for maintaining Australian
sovereignty in Antarctica, and it does nothing to protect whales.

Is there a suitable compromise policy position that may be
found to allow Australia to better meet its policy objectives for
Antarctica, including protecting whales? Or, is the ATS so fragile
that it would be destroyed or severely damaged by Australia
enforcing its laws against Japanese whalers?
The long-standing disagreement over sovereignty in Antarctica
inherent in the ATS indicates disagreement is not lethal
to the ATS. International relations regularly accommodate
disagreements. The close and long-established diplomatic ties
between Australia and other Contracting Parties, such as the
United States and Japan, also suggest that these countries
would accommodate Australia enforcing its laws against whaling
in Antarctica. In light of these matters, viewed objectively, the
risk that the ATS will be destroyed or severely destabilised
by Australia enforcing its laws against Japanese whaling in
Antarctica appears small and remote.
A Two-tiered Approach

A suitable compromise policy position for enforcing Australian law
against foreign nationals operating in the AAT, with minimal risk
of destabilising the ATS, could be based on two levels:
• supporting international cooperation under the ATS and
not applying Australian law to matters regulated under the
cooperative arrangements of the ATS (e.g. Russian drilling at
Lake Vostok); but also,
• applying Australian laws to matters outside the ATS, such as
whaling and the activities of any nationals of non-parties (e.g.
fishing vessels operating under flags-of-convenience).
Whaling regulated under the International Convention for the
Regulation of Whaling 1946 was deliberately excluded from
regulation under the ATS. This provides ample justification, both
politically and diplomatically, for the Australian Government to
enforce Australian law against Japanese whaling, while generally
leaving other activities of foreign nationals within the AAT to be
regulated by their own governments.
Using this two-tiered approach, the Australian Government can
fulfil its election commitment to enforce Australian law banning
the slaughter of whales in the AWS while meeting the diplomatic
concerns of other countries.
Note: This avenue to challenge Japan’s whaling operations is
separate from recent proposals by Australia and New Zealand to
challenge Japan in an international forum for abuse of its right
to conduct research under the International Convention for the
Regulation of Whaling.
Further information: Chris McGrath, (07) 3229 9097, chris.
mcgrath@envlaw.com.au or www.envlaw.com.au/whale24.pdf
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Whaling in South Korea
Kirra Watt

The last of the East Coast whalers, Tangalooma 1955. Photograph by Lionel E Bevis.

1950s Australian Whaling
Lionel E Bevis

As a former whaling man at Tangalooma (1954–57), no one
applauds Australia’s current stance on whaling more than I.
However, I would also hope Australian anti-whaling protestors
use facts rather than emotions when dealing with the present
Japanese actions – lest our case be damaged by charges of
hypocrisy.
The reality is Australia has engaged in whaling activities since its
earliest days. Indeed whale oil was our first export when, in 1804,
the ‘Alexander’ took a load of oil from the fledgling industry on
the Derwent River. Since then whaling was always considered
part of the Australian fisheries industry – and was recognised
as such by the Commonwealth Government in 1949, when it set
up the Australian Whaling Commission to exploit the Humpback
(Megaptera novaeangliae) populations off our coasts to supply
much needed protein to the people of Europe following World
War 2. Several European friends of my generation have told me
whale meat was all they had in that lean period.
A survey in 1948 estimated there could be as many as 10,000
Humpbacks migrating up the east coast each year. At that time
we did not realise that the east and west coast populations
were separate sub-groups; we just thought that all Humpbacks
lived in the Antarctic and migrated past Australia in winter. The
International Whaling Commission (AWC) allocated Australia
2,000 humpback units per year, which was divided between the 5
shore-based stations: 3 on the east coast and 2 on the west.
During the 10-year period that the east coast fishery operated
under the auspices of the AWC (1952–62), 8308 mature
breeding Humpbacks were taken (probably the entire adult
population), at the stations of Tangalooma, Byron Bay and Norfolk
Isle. It is no good Australia pointing the finger elsewhere – we
were just as culpable as the others.
No one in their right senses would wish to see the
re-commencement of whaling. There is no case for it, as all the
by-products have been superseded by other natural and synthetic
products. Also, in terms of local tradition, there is no valid case
for large fleets going into the Southern Oceans – this must
be resisted by all legal means, including the exclusion of such
whaling fleets from all Australian waters and ports under any
circumstances.
Further information: Lionel Bevis, (07) 4933 7006 or dadbevis@
yahoo.com.au
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The war of the whales is
becoming an international
battle played out in
the media between
environmentalists and
Japan. With all the media
focus on Japanese whaling,
little is known about the
whale hunting efforts in
South Korea.
South Korea is changing
rapidly and becoming a
world economic power. It
is known as the success
Whale meat ready for sale in South Korea.
story of Asia, having battled Photograph courtesy of Kirra Watt.
invasions, poverty and separation from the north. Koreans are
proud of their unique culture and traditions and become defensive
when criticised. Whaling had been a traditional practice dating
back thousands of years. According to recently discovered
cave paintings, whales had provided a food source for whole
communities.
In 1985, South Korea officially banned whaling on the scientific
evidence of declining stock numbers. Government policy states
that whales must be released alive, persuading fishermen to let
the whales go unharmed. Whales caught accidentally as by-catch
can be sold commercially if reported and investigated by the
government. It is suspected that approximately 400 whales are
sold to restaurants commercially despite only 200 whales being
reported. Offenders found guilty of whaling can receive a fine of
20 million won (AU$21,500) or a three-year jail term.
ULSan Whale Festival

Ulsan, on the south-eastern coast, is the whale consuming capital
of Korea and the site of the whaling debate in Korea. In May,
Ulsan hosts an annual whale festival which celebrates Korean
culture, hunting practices and whale dishes. Earlier this year,
50 tons of illegal Minke whale meat was seized with more than
70 Ulsan fishermen, distributors and restaurant owners being
questioned. The recent crackdown on illegal whale hunting and
trading has caused the value of whale meat to double ($100/
kg). However, the current value of whale meat has provided an
incentive for Korean fishermen to hunt whales.
In Korea, there is a market for whale meat, just as there is a
market for dog meat. These markets are typically the older
generation’s dishes. Nowadays, younger generations have an
awareness of social issues and environmental impacts and avoid
eating both whale and dog products. Nationalistic traditions keep
these practices going.
The whaling debate in Korea is more about culture than science.
They have a proud tradition and are unwilling to give in to protest
and opinion from foreign countries. If the current trend of young
generations declining consumption of whales continues, the
whaling industry may not have a market.
Further information: Kirra Watt, kirrawatt@hotmail.com
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Coastal
Development
Inquiry
Following more than a year of investigation,
the Environment, Resources and
Development (ERD) Committee of the
South Australian Parliament released its
report on Coastal Development in South
Australia in November 2007.
The report contains 86 recommendations
which – if adopted – would have major
benefits for coastal conservation. The
recommendations are grouped into 25
categories, including Need for Changes
to the Coast Protection Act 1972, Appeal
Rights, Cumulative Impacts, Biodiversity,
Preservation of Coastal Land, and Climate
Change.
Key recommendations highlighted by
Mark Parnell, Greens Member of the
Legislative Council and a member of the
ERD Committee, in speaking to his motion
that the report be noted by the Legislative
Council, include:
• increasing the powers of the Coast
Protection Board (CPB) in relation to
coastal development proposals;
• increasing the breadth of CPB
involvement in coastal development
applications to include protection of
habitat and wildlife;
• making all developments in the sea
(including aquaculture) subject to
appeal;
• enabling breaches of process in relation
to major developments to be remedied
by the courts;
• limiting contributing activities where
evidence is available to indicate that
cumulative impacts have occurred and
that some environmental threshold has
been or will be breached; and

is expected to be available shortly. The
response will largely determine the extent
to which the 86 recommendations will be
implemented. It is not known at this stage
whether any further opportunities for input
from other stakeholders, including NGOs,
will be provided.
Further information: Report available at
www.parliament.sa.gov.au/Committees
Mark Parnell’s speech available at
www.parliament.sa.gov.au/Hansard/
DailyHansard.htm

Cape Bauer Mature
Breeding Sea Eagle
‘Shot’ Dead
A White Bellied Sea Eagle, an endangered
species in SA, is believed to have been
shot dead on Cape Bauer on SA’s West
Coast over the Christmas–New Year
period. The bird was subsequently taken to
Museum SA where an autopsy took place.
Members of the Friends of Sceale Bay
(FOSB) are concerned that the dead bird
may be one of only three remaining pairs in
the Chain of Bays area and are calling for
a parks ranger to be stationed permanently
at Streaky Bay. FOSB is offering a
$500.00 reward for information leading to
a conviction.
From what is known of the breeding
behaviour of the Eyre Peninsula White
Bellied Sea Eagle and evidence of
moulting on the dead female, it is likely her
demise would have sentenced her small
chicks to a slow death by starvation. This
will also ostracise the bird’s life partner,
thus removing an active breeding pair from
the diminishing pool of breeding pairs in
SA – significantly impacting on the viability
of this endangered species.

remote coastal cliff areas or houses given
planning approval on clifftops and sand
dunes. An extended coastal marine park
system is needed, encompassing the
four bays in the area – FOSB has been
advocating this to the State Government
for three years. The death of this adult
breeding female and her chick/s is a sad
reminder of the urgent need to protect
our remaining endangered species and to
properly manage their shrinking habitat.
Further information: Grant Hobson,
granthobson@bigpond.com or
0409 410 881
Source: Abridged from Friends of Sceale Bay
Media Release, 6 February 2008

Tortoises Under
Threat from Sea
Worm
A new threat to marine life is emerging at
the bottom end of the Murray River, with
increasing numbers of freshwater tortoises
falling victim to sea worms attracted by the
saline waters.
An unknown number of tortoises have died
at the Lower Lakes of the Murray and near
the mouth of the river in South Australia,
while one volunteer group has taken 150
injured tortoises into its care.
Bristle worms don’t normally turn up in
fresh water; however, they are now able
to live in the lakes as the lakes and the
bottom end of the river are heavily saline.
Without solid rainfall or freshwater to
flush out the system, the prognosis does
not look good for the tortoises and other
freshwater marine life.

• ensuring that climate change and sea
level rise are explicitly considered in all
aspects of planning, development and
assessment.

Adelaide FOSB Convener Dave Kirner
believes this event is evidence of the
mounting pressure on this wilderness
zone, which will continue to increase as
people come into the Streaky area – the
unchecked grubby underbelly of the ‘sea
change’ phenomenon.

Wendy Craik, Chief Executive of the
Murray-Darling Basin Commission, warned
of harsh consequences for the bottom
end of the river if inflows remained low
for five years. Dr Craik also warned that
drastic falls in water flows on the Victorian
section of the Murray had already equalled
the CSIRO’s most extreme climate change
predictions for 50 years from now.

The Government’s response to the inquiry
report has recently been completed and

He added that there is no need for any
more tourist roads to be bulldozed into

Source: Abridged from The Australian,
11 April 2008, www.theaustralian.news.com.au
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Our Changing
Rivers
Fiona Bell, Media Officer, Swan River
Trust
Addressing the impacts of climate change
on Perth’s Swan and Canning rivers was
a priority last year for the Swan River
Trust. The Trust’s Technical Advisory
Panel (TAP) undertook a study to identify
potential changes to the river system and
provide strategies to best manage adverse
effects. The study proved climate change
was impacting on the rivers and would
continue to influence social and ecological
environments for future generations.
To date, the following regional climate
changes have occurred:
• The average annual surface
temperatures in the south-west region
have increased approximately 0.6ºC from
1900–1990.
• Average surface temperatures have risen
in autumn, winter and spring rather than
summer.
• Average Indian Ocean temperatures
have increased approximately 0.5ºC
during the past 35 years.
• Storm surge activity has increased since
1990.
• Marine water is moving further up the
river during autumn and summer, with
increased upstream salinity.
Based on predicative modelling, expert
opinions and scientific information, five
major potential changes to the Swan–
Canning river system were identified:
1 increase in water and atmospheric
temperatures;
2 decrease in winter rainfall and
streamflow;
3 acceleration of water level rise;
4 decrease in groundwater levels and
consequent flows to drains and
streams; and
5 increase in frequency of warm spells
and heat waves.
The TAP developed adaptation strategies
to address potential impacts and maintain
the integrity of the river system:
• assessing foreshores for climate change
vulnerability, considering revegetation,
erosion and setback issues;
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• improving water quality through
oxygenation, nutrient trapping and
adequate river flow;
• using water quality and river computer
modelling to predict future changes;
• managing changes in biodiversity by
improving our understanding of changing
ecosystems and developing predictive
models; and

Ecologically sustainable development
principles should be encouraged.
Sustainable planning recognises limits
to the capacity of the environment to
adapt and respond to developmental and
recreational demands. Coastal residents
want to understand and feel responsible
for the integrity of natural beach systems –
they are asking to be better informed.

• protecting infrastructure from water
level increases, considering design,
maintenance and replacement.

Further information: Chiara Danese,
(08) 9956 6189, Chiara.Danese@fish.
wa.gov.au or www.coastalchanges.info

Further information: Luke Twomey,
(08) 9278 0900 or www.swanrivertrust.
wa.gov.au

Little Penguins in
Metropolitan Perth

Urbanisation in the
Midwest
Chiara Danese, Coastal and Marine
Program Leader, Northern Agricultural
Catchments Council
The coastline of the Midwest Region
is experiencing an increasing level of
urbanisation, with human activities
already impacting on a large variety of
marine and coastal habitats, resources
and ecosystems. The coastline between
Guilderton and Kalbarri is rich in natural
resources, with dune systems considered
unique for their diversity and species
composition.
The Northern Agricultural Catchments
Council has been approached by members
of the local community concerned with
the degradation of primary dune systems
in Geraldton to allow for new housing
development. Multi-functional dune
systems are being replaced by residential
development in preparation for the boom
in housing demand already experienced in
Perth. There are concerns that changes
in sediment supply will produce extensive
geomorphological and ecological damage,
potentially leading to expensive measures
such as coastal engineering defences.
Community members have also voiced
concerns about the destruction of native
vegetation and the associated impact on
coastal ecosystems.
There is a need to embrace a ‘big picture
strategy’, by zoning untouched coastal
systems to create corridors of natural
vegetation between developments.

Dr Belinda Cannell, Post Doctorate
Research Fellow, Murdoch University
The Little Penguin colony on Penguin
Island is the largest in WA, has the highest
conservation status of all major colonies in
Australia, and is the most western colony
in the world. Unfortunately, it is also facing
increasing threats.
The Penguin Island colony, and the
smaller colony on Garden Island, are
both less than a kilometre from rapidly
expanding urbanisation. This increasing
human pressure on the coast and
marine resources also means increasing
competition between penguins and
humans for the same resources.
Global warming will undoubtedly affect the
penguins. Perth’s summer temperatures
are expected to increase, with more days
above 35°C. Last summer was hotter
than normal and many chicks and adults
died from overheating. Sea levels are also
expected to rise 50 cm–1.5 m by 2100,
and for every 1 m of sea rise the coast will
move 100 m inland. For Penguin Island,
this means much of the habitat favoured by
the penguins is likely to be under water.
To maximise the chances of the Little
Penguins’ survival in the Perth region,
researchers at Murdoch University and the
University of NSW are developing a model
to predict the growth rate, likelihood of
extinction, and stability of the colony when
exposed to different threats. This will help
ensure management that incorporates the
latest information on penguin ecology.
Further information: Belinda Cannell, (08)
9360 2738 or B.Cannell@murdoch.edu.au
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Island Arks:
Northern Quoll
Translocation
One of the native animals most threatened
by the spread of cane toads through the
top end is the Northern Quoll (Dasyurus
hallucatus), with scientific research
showing that quolls virtually disappear from
areas colonised by cane toads.
To prevent the possible extinction of this
species, a number of Northern Quolls
have been relocated to islands off the top
end coast under the Northern Territory
Government’s Island Ark project. The
project began two years ago has now
been finalised, and successful breeding
populations of Northern Quolls on two
islands off the north-east Arnhem Land
coast has been established.
Traditional owners of these islands and
the Gumarr Marthakal Indigenous rangers
have been instrumental in the success of
this program. This collaboration has been
one of the notable features of the quoll
translocation.
Further information: http://www.nt.gov.
au/nreta/wildlife/programs/quoll/pdf/
quolltranslocation_final.pdf

Darwin: A Future
Gas Hub
The Northern Territory’s Chief Minister, Paul
Henderson, has pushed Darwin as a future
gas hub during talks with some of Japan’s
most important energy industry leaders
in March. Japan’s Ministry of Economy,
Trade and Industry (METI) is the major
shareholder in INPEX, which recently
signed a project facilitation agreement
with the NT Government for the possible
development of the Ichthys gas field.
INPEX is currently seeking approval for a
$10 billion liquid natural gas plant on the
remote Maret Islands, 300 km north-east
of Derby. Conservationists and tourism
industry groups object to the plans on the
grounds that they will be environmentally
destructive, and call for development to be
limited to a single hub located on a less
sensitive site.

WWF-Australia believes the challenge
now is for all parties – including Traditional
Owners, governments, tourism interests,
industry and conservationists – to
collaborate to describe the areas of high
conservation and cultural value of the
north-west coastal and marine region. This
will provide the ‘big picture’ perspective for
informed debate around future protection
for large areas, and about potential
locations for a hub, if appropriate.
Source: WWF Media Release, 9 April 2008,
www.wwf.org.au/news/strong-progress-onkimberley-offshore-gas-plan/
NT Government Media Release, 14 March
2008, http://newsroom.nt.gov.au/index.cfm?fu
seaction=viewRelease&id=3761&d=5

Darwin Harbour
Mangroves Need
Protection
Australian water quality expert Dr Michele
Burford has warned that the Northern
Territory Government needs to do more to
protect coastal mangroves.
Dr Burford has been testing water quality
for six months as part of a $1 million
study by the Tropical Rivers and Coastal
Knowledge Network. Mangroves occupy
20% of the Darwin Harbour foreshore and
40% of the mudflats. She says protecting
the mangroves is the best way to ensure
future development does not threaten
the natural environment – as mangroves
are the lungs of the harbour and are an
important habitat for fish. If development
around the edge of the harbour is
destroying mudflat and mangrove areas,
there is going to be an impact.
The research has given the harbour a
clean bill of health, with only low levels of
nitrogen found to be entering the harbour.
Meanwhile, the chair of the Darwin
Harbour Advisory Committee has renewed
calls for the Larrakeyah ‘poo shooter’ to
be closed, stating that with all the effluent
from Darwin and Palmerston being
emptied into the harbour, the ecological
balance has to be affected. The committee
is working on a new water quality
protection plan which will help advise the
Northern Territory Government and the

Commonwealth Government on how to
protect the harbour.
Source: ABC News Online, 19 and 20
March 2008, www.abc.net.au/news/
stories/2008/03/19/2194004.htm
www.abc.net.au/news/
stories/2008/03/20/2195192.htm

Striking a Balance
for Darwin Harbour
Prue Barnard, Australian Marine
Conservation Society
Darwin Harbour is one of the few
remaining harbours in the world next to a
capital city with its marine ecosystems in
relatively good condition. It is an industrial,
tourism and transport hub; is recreationally
important; and has particular cultural
significance for the Larrakia people.
The relatively good health of the
harbour can be attributed to its minimal
industrialisation, small population base and
generally low pollution inputs.
Unfortunately, poor governance of Darwin
Harbour is jeopardising its long-term
health and sustainability. The Northern
Territory Government is currently promoting
Darwin Harbour as the new frontier for
industry, yet its development assessment
processes are inconsistent, weak and fail
to protect the harbour’s natural values.
Recent examples of poor governance
include development of the gas processing
facility at the environmentally sensitive
Middle Arm Peninsula site, with plans
to attract more processing facilities to
the site. Darwin Harbour has also been
earmarked for construction of both
a chemical and a rare earth minerals
processing facility (potentially requiring the
processing of radioactive material).
The Northern Territory can learn from
the bitter experience of other harbour
cities that a legacy of insensitive industrial
development can be habitat loss and
pollution – which may be very expensive
or impossible to repair. The Government
must develop a management framework
that achieves environmental best practice
and ecologically sustainable industrial
development.
Further information: Prue Barnard, (08)
8941 7461 or Pruebarnard@amcs.org.au
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Bringing Back the
Beach Scrub
Kerri Woodcock
Microphyll/Notophyll vine forest on coastal
dunes, commonly known as beach scrub,
is a widespread but highly localised
ecological community. It is best developed
on fire-protected secondary dune swales,
with adequate soil nutrients and protection
from strong winds. While small in area,
beach scrubs exhibit a distinct variation in
taxa composition and a high diversity of
species compared with adjacent sclerophyll
communities. They are widely recognised
as providing important coastal corridors for
migratory birds and habitat for a variety of
species, including several listed as rare and
threatened under both state and federal
legislation.
Beach scrubs on the central Queensland
coast have a low representation in the
protected area estate. In direct competition
with clearing for coastal development,
less than 30% of the original extent of
these beach scrubs remains. Threats
include: clearing, grazing, weed invasion,
artificial fire regimes, impacts associated
with recreational vehicle use, foot traffic
and edge effects from urban areas. Many
beach scrub remnants remain unmapped
at the Regional Ecosystem 1:100,000
scale, such that current management
planning is unlikely to reduce the influence
of threatening processes on these typically
narrow areas.
The Bringing Back the Beach Scrub
(BBBS) project has been developed in
recognition of the need for a planning
framework which takes into account the
cumulative threats to this ecosystem.
Funding has been provided by the
Australian Government using the ‘Back
on Track species prioritisation process’.
This unique, cross-regional project aims
to assess the distribution, condition and
conservation significance of beach scrubs
between Thuringowa and Rockhampton,
and develop and implement strategies
to lead to their protection and improved
condition.
Project activities include: refined mapping
of beach scrub (1:12,000); assessing the
condition of beach scrub remnants using a
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biocondition methodology; and developing
and funding on-ground projects at priority
locations. The completion of the project
will see baseline data available on both the
distribution and condition of what remains
of this threatened ecosystem, and the first
step towards implementing actions for their
conservation.

Threats to these frogs are not well
understood; it is thought that a pathogenic
chytrid fungus has impacted on the
species, possibly contributed to by climate
and general environment changes. Specific
threats to the Krombit Tinker Frog include
susceptibility to wildfire, domestic and feral
animals and timber harvesting.

Further information: Kerri Woodcock,
kerri@mwnrm.org.au

The other frog species are:

A Focus on Frogs
In January 2008, the Zoological Society
of London (ZSL) released an Evolutionarily
Distinct and Globally Endangered (EDGE)
list of the 100 most endangered species of
amphibians in the world. Seven frogs from
Australia, including six from Queensland,
are in the top 50.
Four are of the same species, Taudoctylus
sp., all of which have a distinctive call
similar to a soft metallic tapping sound,
repeated i.e. ‘tink, tink, tink’. Between 25
and 36 mm long, these frogs live under
rocks and logs near fast-flowing montane
creeks.
• Sharp-snouted Day Frog (Taudactylus
acutirostris), number 19 on the EDGE
list, is listed as Critically Endangered by
ZSL and Endangered under the Nature
Conservation Act 1992 (Qld). It inhabits
areas in the wet tropics, e.g. Daintree,
within Great Barrier Reef catchments.
• Eungella Day Frog (Taudoctylus
eungellensis), number 20, is listed
as Critically Endangered by ZSL and
Endangered under the Environment
Protection and Biodiversity Act 1999
(EPBC Act). It inhabits small creeks in
rainforest and wet sclerophyll forest.
• Kroombit Tinker Frog (Taudoctylus
pleione), number 21, is listed as Critically
Endangered by ZSL and Vulnerable
under the EPBC Act. It inhabits creeks
feeding into the Boyne River catchment
and is restricted to about 200 ha.
• Northern Tinker Frog (Taudactylus
rheophilus), number 22, is listed as
Critically Endangered by ZSL and
Endangered under the EPBC Act. It is a
montane specialist, endemic to the Wet
Tropics Bioregion.

• Fleay’s Barred Frog (Micophyes fleayi),
number 31, is listed as Endangered
by ZSL and the EPBC Act. It inhabits
ecosystems in South-east Queensland
and is distributed from the Conondale
Range, Queensland to Yabbra Scrub in
north-east NSW.
• Giant Barred Frog (Mixophyes iteratus),
number 32, is listed as Endangered
by ZSL and the EPBC Act. It inhabits
streams in coastal ranges and lowlands
from Eumundi, South-east Queensland
to Warrimoo, mid-east NSW.
Threats include the destruction and
degradation of their stream habitat through
impacts of invasive species (weeds and
feral animals) and timber harvesting, and
urban development.
Source: Abridged from EDGE www.
edgeofexistence.org/amphibians/default.php;
Burnett-Mary Regional Group www.bmrg.org.
au/information.php/2/55/152; DEWHA www.
environment.gov.au/cgi-bin/sprat/public/
publicthreatenedlist.pl?wanted=fauna; www.
environment.gov.au/biodiversity/threatened/
ktp/frog-fungus.html

Great Shark Count:
Grey Nurse Shark
Listed as Endangered under the Nature
Conservation Act 1992, the Grey Nurse
Shark (Carcharias taurus) is one of the
sharks in Queensland at the focus of
the Great Shark Count, an Australian
Underwater Federation (AUF) Spearfishing
Commission initiative. Recently the
Moreton Bay Marine Park Draft Zoning
Plan recommended for the three Grey
Nurse Shark closure areas to be integrated
into Marine National Park Green Zones.
Source: Abridged from EPA www.epa.qld.gov.
au/ and AUF www.auf-spearfishing.com.au/
websites
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Diving in the
Dragons Lair
Carl Fallon, The Botany Bay Watch
Project
Botany Bay Watch (BBW) is the
culmination of the local diving community’s
passion for their bay and concern about
its protection for the future. BBW is a
volunteer, community-based project that
aims to raise awareness of the fragile
nature of Botany Bay, using volunteers
to help monitor the many unique and
threatened species and habitats found
within the bay.
With the implementation of a volunteer
program to survey underwater species,
BBW aims to establish datasets that will
be able to define change within Botany
Bay over the long term. Several species
are being studied by BBW and are
targeted as key indicator species.
Particular attention is being shown to one
of the largest aggregations of Weedy SeaDragons (Phyllopteryx taeniolatus) on the
planet. Reported by Dragon Search* in
2000 as being home to more than 65%
of all Weedy Sea-Dragons ever surveyed,
Botany Bay holds an important role in the
conservation of this protected species.
Weedy Sea-Dragons are members of the
family Syngnathidae, which also includes
seahorses and pipefish. Of the 220 plus
Syngnathid species found worldwide,
there are only two species of sea-dragon,
both found only in Australia. Weedy SeaDragons are listed by the IUCN as ‘data
deficient’, meaning insufficient information
is available to make an assessment of the
species’ risk of extinction.
BBW aims to dive straight into the
dragon’s lair and reveal the behaviour and
seasonal variance of this mystical creature.
Due to the distinctiveness of this species’
habitat selection, the monitoring of both
population and habitat are to take place
under the planned BBW Weedy SeaDragon survey.
BBW adopts sound scientific methodology
when carrying out surveying, allowing
data to be used to inform the public
and relevant government bodies on

the changes occurring to Botany Bay
and the many species that call it home.
Results can be used to leverage effective
environmental improvements, provide
increased protection for threatened
species and to inform policy makers
and legislators on the real impact of
developments on the bay. Volunteer
groups like BBW can help make a world of
difference – join us if you dare!
*Dragon Search, an MCCN initiative,
was a nationally run Weedy Sea-Dragon
Research Project from 1998 to 2000 (see
www.dragonsearch.asn.au).
Further information: Carl Fallon,
(02) 9583 9662, dive@abyss.com.au or
www.botanybaywatch.com.au

Protecting
Threatened Fish
and Marine
Vegetation
Simon Kirkness, Executive Officer,
Fisheries Scientific Committee
The Fisheries Scientific Committee is an
independent, expert committee consisting
of seven scientists, with expertise in the
areas of marine and freshwater finfish
and invertebrates and marine vegetation
including algae. The Committee was
established under Part 7A of the Fisheries
Management Act 1994 to consider
nominations and recommend to the
Minister additions and other changes to
threatened species lists.
The main functions of the Committee
are related to: the listing of endangered
species, populations or ecological
communities, vulnerable species and
key threatening processes; advising
the Minister on the identification of
critical habitat and reviewing draft
joint management agreements and
the performance of parties under the
agreements.
A small coastal freshwater fish, the
Oxleyan Pygmy Perch, Nannoperca
oxleyana, has been listed as endangered
under the Fisheries Management Act
1994. Its range in NSW is restricted to

coastal wetlands, creeks and swamps
from Yuraygir National Park near Wooli to
Broadwater National Park north of Evans
Head. Previously, Oxleyan Pygmy Perch
had a much larger distribution in NSW
but due to loss of habitat it is now mostly
restricted to areas preserved by national
parks.
At the other end of the NSW coast, the
Freshwater River Blackfish, Gadopsis
marmoratus, has retreated to a 50 km
stretch of the Snowy River catchment.
Freshwater River Blackfish were once
common; however, degradation and
loss of habitat, reduced water flows, the
introduction of non-natives and incidental
capture are all possible reasons for the
decline in distribution and abundance of
Freshwater River Blackfish in the Snowy.
The Committee is proposing to list this
species in the Snowy River catchment as
an endangered population.
Any person may make a nomination
to the Committee for a species to be
listed as threatened. The Committee
determines what species are eligible
to be listed against criteria for listing
threatened species written in the Fisheries
Management General Regulation 2002.
Further information: Simon Kirkness, (02)
4916 3880 or simon.kirkness@dpi.nsw.
gov.au www.fsc.nsw.gov.au

The Fisheries Management Act
1994 defines ‘fish’ as any marine,
estuarine or freshwater fish or other
aquatic animal (including oysters,
crustaceans and beachworms) at
any stage of their life cycle (whether
alive or dead) except mammals,
birds, reptiles and amphibians.
‘Marine vegetation’ means any
species of plant that at any time
in its life cycle must inhabit water
(other than freshwater). Examples
include all fish (freshwater, estuarine
and marine), invertebrates (e.g.
marine snails, dragonflies and
molluscs), and marine plants (e.g.
seagrasses, mangroves and algae).
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Land and
Biodiversity
Green Paper
Suzanne Shoemark, Department of
Sustainability and Environment
The Land and Biodiversity at a Time
of Climate Change Green Paper was
launched in April, representing a major
step towards developing a policy statement
which will inform government’s investment
decisions in land and aquatic health and
biodiversity for the next 20–50 years.
The Green Paper provides an opportunity
to have a say in the way our natural
resources are managed. It aims to promote
discussion on the best ways to respond to
the decline of Victoria’s land and aquatic
ecosystems and biodiversity. For coastal
and marine ecosystems, the Green Paper
highlights the need to recognise:
• impacts of land-based activities;
• climate change will heighten the effects
of existing threats; and
• there’s much we don’t understand about
Victoria’s marine biodiversity.
Public comment is invited on the Green
Paper until 30 June 2008.
Further information: Suzanne Shoemark,
(03) 9637 8722 or www.dse.vic.gov.au/
landwhitepaper

On a Wing and a
Prayer
Megan Clinton, Victorian National Parks
Association
The future of the Orange-bellied Parrot
(OBP), like many of Victoria’s threatened
species, hangs in the balance. Years of
industrial and urban development, as well
as agricultural practices and recreation,
have taken a heavy toll on the parrot’s
saltmarsh feeding grounds.
Numbers have plummeted as critical
habitat has been destroyed. It is believed
only 140 individuals are left in the wild.
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The surviving population spends their time
between Victoria and Tasmania. In autumn
every year they cross Bass Strait from
Tasmania to winter in Victoria, where they
feed on seed stocks in saltmarshes and
grassy or weedy pastures usually found
within a few kilometres of the coast.
Unfortunately, saltmarshes have often
been treated as rubbish dumps or
bulldozed to make way for development
– despite the important role they play
in coastal ecosystems. Rising sea
levels under climate change will further
compound existing pressures on OBP
habitat, threatening to inundate the bird’s
saltmarsh feeding grounds with water.
The International Panel for Climate Change
has estimated sea levels will rise by up to a
metre in coming years. Every vertical metre
rise in sea level will constitute a horizontal
movement inland of 80–100 m. While over
the millennia sea levels have fluctuated
and habitats have migrated accordingly,
this will no longer be possible in Victoria.
Coastal developments create impenetrable
barriers to the movement of many plant
and animal species, which will find
themselves trapped between rising sea
levels and expanding population centres.
The future of the OBP and hundreds of
other threatened plants and animals in
Victoria is now in the hands of the State
Government, which recently released a
Land and Biodiversity Green Paper aimed
at investigating ways of protecting and
restoring the state’s unique biodiversity.
Although environment groups have
criticised the paper for being too focused
on market-based instruments to solve
the state’s biodiversity crisis, they have
welcomed recognition of the need to
reconnect existing habitat through largescale wildlife corridors, thus helping
species cope with climate change. Fears
have also been voiced that the paper flags
a watering down of legislation designed
to protect threatened species, hinting that
future plans could mean giving up on some
of our most endangered species, such as
the Orange-bellied Parrot.

Planting Trees for
OBPs
Dr Rachel Sims, Department of
Sustainability and Environment
The Orange-bellied Parrot (OBP) is
one of the rarest birds in the world and
one of only three migratory parrots. The
sighting of flocks in south-west Victoria
has highlighted the importance of this
region to overwintering OBPs, and secured
support for an OBP Habitat Protection and
Restoration Project in the region.
The Department of Sustainability and
Environment (DSE) is coordinating a
project to protect current habitat values
in the region, and improve sites to ensure
we continue to provide for OBPs into the
future. The parrots come here to feed,
so ensuring an adequate supply of seed
throughout the winter feeding period is
crucial. Ensuring there’s a mix of food
plants that seed at different times, at
different heights above water to provide
for both relatively dry and wet years, and
by controlling weeds that compete with
food plants, are also important. OBPs also
require dense, shrubby vegetation near
feeding areas for shelter and roosting.
The project aims to recreate patches of
shrubby habitats that once surrounded
saltmarshes and estuaries to provide the
parrots with safe places to roost.
Community groups have helped to
undertake fox control in preparation for
the arrival of the birds and seed collection
and plant propagation in preparation
for revegetation. Local volunteers in the
regional OBP Working Group, supported
by DSE and Birds Australia staff, are ready
and waiting to don raincoats and thermals
and begin the winter survey season again.
It promises to be a busy but rewarding
winter!
Further information: Rachel Sims, (03)
5522 3445

Further information: www.vnpa.org.au
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News
tasmanian News
compiled by Nicola Waldron

Macquarie Island
Rabbit and Rodent
Eradication Project

the indigenous species, thus minimising or
avoiding any effects on their populations.
Hunting teams with dogs will follow up
the aerial baiting stage to target surviving
rabbits.

Keith Springer, Tasmania Parks and
Wildlife Service

Further information: Keith Springer, Keith.
Springer@parks.tas.gov.au

A feral animal control program commenced
on Macquarie Island in the 1960s and
resulted in the eradication of the weka, a
predatory bird, by 1989 and cats by 2000.
The planned eradication of rabbits and
rodents on Macquarie Island, located 1500
km south-east of Tasmania, is an extension
of this program.

Scientists Urge
Science-based
Marine Parks

Rabbit and rodent populations on
Macquarie Island Nature Reserve and
World Heritage Area impact upon native
fauna, flora, geomorphology, natural
landscape values and nutrient recycling
systems. Rabbits favour the large leafy
megaherbs and grasses, which have no
adaptations to cope with grazing. The
loss of vegetation causes destabilisation
and erosion of steep peat-covered slopes,
which impact on albatross, penguin and
petrel nesting sites. Black rats prey on
seabird chicks and eggs, and invertebrates,
as well as impede plant seedling
recruitment. House mice feed primarily
on vegetation matter and inhibit plant
regeneration through seed consumption;
they also prey on invertebrate species.
The Tasmanian and Australian
Governments agreed last year to jointly
fund a $24.6 million project that will target
the three pest species in a combined
eradication operation. The World Wildlife
Fund and tourism operator Peregrine
Adventures have also contributed funds.
The objective is to restore, as far as
possible, Macquarie Island’s biodiversity
and systems to a natural balance.
Twelve bird species listed as threatened
under Tasmanian and/or Commonwealth
threatened species legislation are
expected to benefit from a successful pest
eradication operation on Macquarie Island.
The first stage of the pest eradication
operation will be an aerial poisoning
operation planned for the winter months
(May – August) of 2010, to exploit
seasonally low levels of all the target
species and their natural food resources.
It will coincide with the absence of most of

Jon Nevill, OnlyOnePlanet Consulting
As in many fields, scientists express
divergent views concerning the value of
Marine Protected Areas (MPAs). However,
major scientific reviews – undertaken
under United Nations funding through
the Secretariat of the Convention on
Biological Diversity, and the Secretariat to
the UN General Assembly – have strongly
endorsed the value of MPAs in respect to
the protection of biological diversity, and
have endorsed their exploratory use in
supporting fisheries.
The UN decadal environment conferences,
from Stockholm 1972 to the most recent
Johannesburg 2002, have resulted in
the adoption of a global target of 10% of
marine areas under protection by the year
2012. Australia has endorsed this target.
The Tasmanian Government is to be
commended for initiating a program (nearly
ten years ago) to create a network of
MPAs representative of our unique and
valuable marine ecosystems – ecosystems
presently under threat from a variety of
factors including climate change and
harvesting. The Resource Planning
and Development Commission (RPDC)
recommended a modest expansion of
the MPA network after considering the
views of fishers, managers, scientists and
conservationists.
The RPDC adopted an independent,
thorough and considered process in
reaching its draft recommendations.
However, the Tasmanian Government has
stated it will not support recommendations
that restrict traditional fishing activities –
entirely out of keeping with this thorough
and considered approach.

It is to be hoped that the Tasmanian
Government will reconsider this position,
and provide support to build a network
of MPAs in keeping with international,
national and earlier state commitments.
These commitments include the creation
of protected area networks ‘that are
representative, effectively managed,
ecologically based, consistent with
international law, based on scientific
information, and include a range of levels
of protection’.
Further information: Jon Nevill, 0422 926
515 or www.onlyoneplanet.com.au

Cat Control and
Management
Peter McGlone, Threatened Species
Network
The Australian Government has funded five
community cat control projects in Tasmania
over the last 12 months and there appears
to be interest in expanding this work.
Recently, the Australian Government
Natural Resource Management Team
held a cat control and management forum
in Launceston, bringing together people
implementing existing projects and others
with expertise in cat control.
Community groups spoke about the
challenges of implementing communitybased control programs and about future
programs, including one on Cape Barren
Island. Cape Barren Island is an island
owned and managed by the Tasmanian
Aboriginal community. Given the small size
of the island, the low numbers of domestic
cats and community commitment, local
people believe that eradication is feasible.
The Department of Primary Industry
and Water and the Parks and Wildlife
Service provided invaluable feedback
on project implementation and tips on
increasing success of cat trapping. With
adequate resources they hope to provide
greater support in the future by assisting
with measuring trapping effectiveness,
analysing gut contents to determine
impacts of cats and assisting with training
volunteers in trapping techniques.
Further information: Peter McGlone,
pmglone@wwf.org.au

39

MARINE AND COASTAL COMMUNITY NETWORK IMPORTANT DATES
DATE

EVENT

CONTACT

22–25 June 2008
Vietnam

Asian Wetland Symposium 2008:
Wetlands – The Heart of Asia

W: www.aws2008.net/

24–26 June 2008
Texas, USA

Energy Ocean 2008

W: www.energyocean.com/pdf/EO08-Reg-Form.pdf

7–10 July 2008
Christchurch, New Zealand

NZMSS & AMSA Conference

W: nzmss.rsnz.org/conference.html

18 August 2008
Darwin, NT

National Coastal Estuarine and Marine
NRM Workshop

E: kath.nash@nt.gov.au

18–22 August 2008
Darwin, NT

Coast to Coast, Darwin 2008
Call for abstracts now open!

E: admin@coast2coast.org.au
W: www.coast2coast.org.au/expression-of-interest.html

1–4 September 2008
Brisbane, Qld

11th International Riversymposium

W: www.riversymposium.com

7 September 2008
Australia

National Threatened Species Day

W: www.environment.gov.au/biodiversity/threatened/tsday/index.html

15–18 September 2008
Sydney, Australia

Australian Society for Fish Biology
Conference & Workshop 2008

T: (03) 5258 0335
E: patrick.coutin@dpi.vic.gov.au
W: www.asfb.org.au

21–24 September 2008
Monto, Qld

2008 Queensland Landcare Conference

T: (07) 3012 7617
E: sam@wombatcreative.com.au
W: www.qldlandcareconference.com

16–17 October 2008
Adelaide, SA

Spencer Gulf: Ecology and Oceanography
of an Inverse Estuary

E: sa.amsa@gmail.com
W: www.amsa.asn.au/state/sa/index.php

26 October 2008
Fremantle, WA

Fremantle’s Blessing of The Fleet
Celebrates 60 years in 2008

T: 0405 307 156

19–22 October 2008
Townsville, Qld

2008 International Youth Coastal
Conference

T: 0439 997 717
E: cathy@fire-starter.com.au
W: www.onelifeoneworldourfuture.com/index.
php?pageid=301

16–21 October
Townsville, Qld

International Pacific Marine Educators
Conference

E: nautilused@optusnet.com.au
W: www.ipmen.net/

19-22 October 2008
Qingdao, China

Coastal Zone Asia-Pacific Conference

W: www.czapa.org

4–7 November 2008
Wollongong, NSW

17th NSW Coastal Conference
Abstract submissions are due by 14 July 2008

T: (02) 6650 9800
E: coastal@eastcoastconferences.com.au
W: www.coastalconference.com

25–28 November 2008
Venice, Italy

Littoral 2008 – A Changing Coast:
Challenge the Environmental Policies

E: littoral2008@corila.it
W: www.littoral2008.corila.it

1–7 December
Australia

Coastcare Week

T: (02) 9412 1040

12–16 January 2009
Adelaide, SA

8th International Temperate Reef
Symposium

E: sean.connell@adelaide.edu.au
W: www.marinebiology.adelaide.edu.au/itrs/

17–19 February 2009
Brisbane, Qld

29th Symposium on Sea Turtle Biology &
Conservation
Call for abstracts now open!

E: info@turtlesbrisbane2009.org
W: www.turtlesbrisbane2009.org/

