Editor’s Forum

233

Why are we still using a “one size fits all” philosophy for systematic
reserve planning in Australia?
JAMES WATSON1, RICHARD A. FULLER1 and LISSA BARR1
1

The University of Queensland, Centre for Applied Environmental Decision Analysis, The Ecology Centre, Queensland 4072, Australia,
*email: james.jameswatson@gmail.com

F

UNDS available for investment in
biodiversity conservation are small
in comparison with the resources
available to those interested in using
the land for other purposes. In
response to this disparity, the
discipline of systematic conservation
planning has developed tools to
optimize decision making for investing limited conservation funds in
the most effective and transparent
manner possible (Possingham et al.
2006). Since its origins in the mid1980s, systematic conservation planning
has grown rapidly, spawning hundreds
of peer-reviewed papers (Pressey et al.
2007). Importantly, it now shapes
policy legislation in many terrestrial
and marine regions across the globe.
In the mid-1990s, Australia was
arguably the first country to depart
from an ad hoc, site by site approach
that had previously dominated
conservation decision-making (Pressey
et al. 1994). The Australian government embraced a process of systematically planning the future additions
to the national reserve system (NRS);
a vision for a “Comprehensive,
Adequate and Representative System
of Reserves” (CAR) across terrestrial
Australia was endorsed in 1996
(Commonwealth of Australia 1996)
and for marine environments in 1998
(ANZECC
1998).
Since
then,
considerable resources have been
invested to implement the CAR
system and the NRS has grown to
cover 11.6% of terrestrial Australia
(Sattler and Taylor 2008) and 8% of
marine Australia (CAPAD 2004).
There are two key components of
creating a CAR system. The first is
achieving a comprehensive reserve
network, that is, one that contains
every feature of biodiversity interest.
These biodiversity features can
include composition (genetic, species
and community diversity), structure

(habitats within a region, or aspects of
the physical organization of an
ecosystem that are important; for
example, woody debris in an
Australian temperate woodland) and
function (key ecological and evolutionary processes). However, comprehensiveness alone will not ensure long
term biodiversity persistence, if only
small samples of each feature are
conserved. Therefore, the second key
component to achieving an effective
reserve system is ensuring adequacy
and representativeness: a CAR reserve
system needs to be large enough to
ensure the long term persistence of
the features contained within it. As a
consequence, it must represent a good
sample of the variety (i.e., genetic
diversity, habitat structural diversity)
inherent in the biodiversity features of
interest.
While we applaud the Australian
state and federal governments' aim to
increase the size of the reserve system
in both terrestrial and marine
environments, and their continued
use of systematic, transparent CAR
assessments when planning reserve
additions, in this essay we outline two
major concerns we have with current
implementations of these systematic
principles in Australia.
Firstly, we are concerned about the
use of a fixed threshold for defining
adequacy within the current CAR
framework. A terrestrial or marine
bioregion is often considered adequately
protected if 10–15% of its area is
reserved (protected areas in IUCN
management categories I-VI; Commonwealth of Australia 2005; Environmental Protection Agency 2007). This
percentage
recommendation
is
currently 16 years old and was
set with no explicit ecological
foundation (Soulé and Sanjayan 1998;
Svancara et al. 2005; Tear et al. 2005).
There is an emerging consensus that
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the protection of 10–15% of original
habitat extent is too little to sustain
populations of most species for the
long term, and will not protect the
key ecological and evolutionary
processes needed to sustain biodiversity (see, for example, analyses
conducted by Rodrigues and Gaston
2001; Ward et al. 1999; Fahrig
2001; James and Saunders 2001;
Possingham and Field 2001; Pressey et
al. 2003; Desmet and Cowling 2004).
An adequacy threshold must at least
reflect the minimum viable needs of
the threatened species and ecosystems
under
consideration,
and
will
consequently vary across space and
over time (Desmet and Cowling 2004;
Pressey et al. 2007). This is
particularly true for those species
where the matrix is a sink, as their
future depends entirely on a wellmanaged reserve network. Identifying
an appropriate local threshold might
involve consideration of population
viability, ecological processes and the
interactions between species, ecosystems and landscape dynamics.
While the Commonwealth Government recognize these factors as
important (see, for example, ANZECC
1998), implementation has not yet
occurred (Commonwealth of Australia
2005; Australian Marine Sciences
Association 2006). Achieving true
adequacy requires quantification and
spatial mapping of all the important
ecological and evolutionary processes
underpinning current biodiversity
patterns (Mackey et al. 2008). Data
and methods are now becoming
available to quantify some of these
processes at appropriate spatial scales
(e.g., Burgman et al. 2001; Pressey et
al. 2007; Klein et al. 2008), but these
have yet to be integrated into
Australia's conservation planning
framework.
Secondly, some reserves within the
current NRS contribute little to
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biodiversity conservation. Arguably the
most important goal of a protected
area network is to separate samples of
biodiversity from processes that
threaten their continued existence
(Margules and Pressey 2000). Therefore assessments of reserve systems
also need to assess the effectiveness
with which reserves mitigate such
threats. The current CAR assessments
include reserves classified under
IUCN management categories V and
VI. In such reserves, threatening
processes such as trawling, mining,
forestry and grazing of domestic
livestock are legally allowed to
continue, despite the fact they are
often listed as key threats to species of
conservation concern (Boitani et al.
2008). For example, trawling is
allowed across 34% of the Great
Barrier Reef Marine Park (IUCN
management category VI; Hopley et
al. 2007), an activity that has been
shown to be detrimental to the
benthos (Pitcher et al. 2000) and
results in bycatch far exceeding that of
targeted species (Harris and Poiner
1990; Hill and Wassenberg 2000). In
terrestrial reserves, grazing by
domestic livestock transforms understorey plant species composition,
structure and phenology, increases
run-off and proneness to erosion, and
results in the trampling of tunnels and
nests of ground-dwelling animals
(McKenzie and Burbidge 2002;
Woinarski et al. 2007). Grazing is a
major threatening process for more
than 40% of Australia's vertebrates
listed on the EPBC Act (Australian
Government 2008).
We believe that if the “A” in CAR is
to be achieved in Australia, there is a
need for the incorporation of
functioning (or rehabilitating) ecosystems only. Many reserves in IUCN
management categories V and VI
should not be classed within the
framework, as they do not provide
adequate protection for ecological
processes for the simple reason that
threatening processes are explicitly
allowed to continue. When only
reserves in IUCN categories I–IV (i.e.,
those designated primarily for
biodiversity conservation) are considered, the NRS currently covers only
6% of terrestrial Australia and 5% of
the marine environment (CAPAD
2004).
We conclude by reiterating our
support for the Australian govern-

ment in embracing systematic
conservation planning because it
facilitates a transparent, inclusive and
defensible planning process. However,
if a truly comprehensive, adequate
and representative reserve system is to
be achieved, we must urgently
understand and capture the needs of
species and ecosystems, so they can
persist within the NRS, rather than
use simple static targets that have no
basis in science. This means mapping
and conserving the important
ecological and evolutionary processes
that underpin current biodiversity
patterns,
and
identifying
the
minimum requirements for long-term
persistence of threatened species and
populations. We recognize that such
analyses are not easy, they require
more long-term data and advanced
modelling. We also recognize such
analyses will potentially suggest a
significant increase in the size of the
NRS — an unlikely scenario in an era
when funds for acquisition and
ongoing management of formal
protected
areas
are
becoming
increasingly scarce. Therefore, a vital
complementary strategy to achieving
CAR is to maintain, and restore the
condition of the unprotected matrix
in order to conserve biodiversity assets
outside of protected areas (Recher
2004; Soulé et al. 2004).
New
planning
methods
are
becoming available to identify
thresholds for both (a) the amount of
area that needs direct protection via
reservation and (b) for conservation
management prescriptions such as
targeted invasive control, sustainable
grazing and fine-scale fire management in the rest of the matrix (Pressey
et al. 2007; Mackey et al. 2008). This
type of planning will allow for
systematic across-tenure conservation
and remove the misconception that
once a protected area threshold has
been met for a region no other
conservation efforts are necessary.
Species extinction rates are higher
than ever, despite the increased
number of protected areas in Australia
over the past decade. Therefore, a
philosophical shift away from relying
solely on protected areas for
biodiversity conservation to a more
holistic, landscape-wide approach may
be the next step forward for saving
Australia's threatened biodiversity.
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species complicate the
management of native biological
diversity and their ecosystems, because
their effects are pervasive and varied
(Cox 2004). For example, they can be
beneficial and integral components of
global agricultural economies (Sax et
al. 2007), but when unmanaged and
by definition invasive, they can negatively change important variables such
as the genetics and population size of
individual species, the diversity and
structure of ecological communities,

disturbance regimes and biogeochemical cycling (Vitousek 1990).
Attempts to explain the ecological
impacts of an invader have characteristically focused on assembly theory
(see Lodge 1993), of how competitive
interactions (e.g., broad physiological
tolerances, generalist resource usage,
phenology, chemical defences) and
the comparative distributions and
abundances of invader and invaded
(i.e., shifts in the ecological community structure), ultimately deter-
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mine the outcome of an invasion
(Lovett et al. 2006). Any or all of these
attributes can change over time due
to ecological and/or evolutionary
processes, meaning that time since
invasion becomes an important
consideration when understanding the
effects of many invaders. For example,
changes in the invasive species
themselves, cumulative changes in the
invaded community and its physical
environment, and interactions between
the invader and other variables con-
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trolling the invaded environment, are
common ecological and evolutionary
processes; all occur over time and all
potentially modulate the effects of an
invasive species (Strayer et al. 2006).
The Mozambique Tilapia Oreochromis
mossambicus belongs to a group of
exotic fishes (Pisces: Cichlidae) that
are among the most widely distributed
in the world (Courtenay 1997). They
are an important aquaculture species
and food resource, but they have also
founded wild populations in every
nation (i.e., > 90) in which they have
been introduced (De Silva et al. 2004;
Canonico et al. 2005). O. mossambicus
was first recorded in Australia in 1977
(Arthington et al. 1984), and has since
established feral populations along
much of the Queensland coast and
the mid-latitudes of Western Australia
(Arthington and Blüdhorn 1994;
Maddern et al. 2007). O. mossambicus
continues to invade aquatic habitats in
both regions and yet there is virtually
no direct evidence of its ecological
impact(s) in three decades. We are
concerned for this ongoing invasion
because experience from other exotic
freshwater fish incursions (see for
example Crowl et al. 1992 or Morgan
et al. 2004) makes it difficult to accept
how this species could not be having
a detrimental effect in these novel
environments, and especially after all
this time. Ironically, we suspect it is
this dearth of “hard evidence” which
supports a general reluctance by the
relevant authorities to invest in
targeted research and management
strategies for O. mossambicus. Or are
we just panicking over nothing? In
this paper we discuss how temporal
ecological and evolutionary processes
may have assisted the invasion of this
Tilapia species in Australia over the
past 30 years. Our review suggests
that this incursion might be far
from innocuous and action should be
taken.

CHANGES IN THE INVADER:
PHENOTYPIC PLASTICITY IN
OREOCHROMIS MOSSAMBICUS
A species can change through time
by acclimatization, including shifts in
gene expression, resource allocation,
or morphology and physiology within
the lifespan of an individual. Such
changes can influence many community and ecosystem processes

(Eviner and Chapin 2003), and might
be especially important in invasive
organisms because successful invaders
often display phenotypic plasticity for
many traits that may assist dispersal
and persistence (Agrawal 2001;
García-Berthou 2007).
Invasion success often depends not
so much on filling a vacant niche
but on being a better exploiter of
resources (Sax et al. 2007). Despite
being primarily herbivorous or
herbivorous/detritivorous, the success
of Tilapias in colonizing an extensive
range of novel environments has been
partially attributed to opportunistic
food habits such that food acquisition
is rarely a limiting factor for them
(Lévêque 2002; Bwanika et al. 2006).
Moreover, examples of trophic
plasticity have raised speculation that
exotic Tilapia populations may have
evolved to utilize a wider range of
food resources (see Bowen and
Allanson 1982; McKaye and Marsh
1983; McKaye et al. 1995). But what
are the implications of trophic
plasticity for the wider ecological
community being invaded? Optimal
foraging theory predicts that consumers will migrate to other habitats
when it becomes too energetically
expensive in the present patch
(Schoener 1971), and Bowen (1979)
showed that detritivory in adult O.
mossambicus can result in protein
deficiency and that they will tolerate
this shortage only temporally while
looking for an alternative form of
protein supplementation. Examples of
facultative feeding in introduced
Tilapia are given by De Silva et al.
(1984) and Maitipe and De Silva
(1985), who describe dietary plasticity
in several O. mossambicus populations.
The literature presently lacks solid
evidence of piscivory or obvious
predatory
behaviours
by
O.
mossambicus (but see de Moor et al.
1986; Arthington and Blüdhorn
1994). However, we regularly observe
cannibalism by this species in captivity
regardless of feeding regime or
stocking density and suspect that O.
mossambicus eats a far wider range of
organisms than is currently thought.
The ability to flexibly exploit food
resources through dietary shifts would
be of clear benefit on the invasion
front (Holway & Suarez 1999) and
plastic responses may allow a
population
to
persist
under

temporarily hard conditions such as
during establishment, or allow
persistence of the population under
novel environmental conditions,
providing more opportunity for
selection to enhance adaptation
(Ehrlich 1989; West-Eberhard 2003;
Price et al. 2003). Further investigation of the potential for predation
on sympatric native fishes in invaded
habitats is warranted and especially in
confined water bodies such as
upstream pools, because it is there
that predatory interactions would be
most likely.

TEMPORAL CHANGES IN THE
INVADED COMMUNITY AND
ITS PHYSICAL ENVIRONMENT
Species composition within invaded
communities can shift to moderate the
impact of the invader or serve to
encourage the invasion. There are lots
of unknowns for how temporal
changes in the invaded community
and associated environments may
assist dispersal by O. mossambicus.
Nevertheless, its continued southwards
range expansion in Western Australia
(Morgan et al. 2004; Maddern et al.
2007) and westwards invasion of
northern
Queensland
(Burrows
unpubl. data) appears to indicate that
either the nature of invaded
communities and/or environments
being encountered is favourable, or
that O. mossambicus is adapting to
them. Whichever, their success is more
likely to be determined by factors such
as life history strategy (Moyle and
Light 1996) or how they change
characteristics of the invaded ecosystem through their activities (Strayer
et al. 2006), than by trophic plasticity
alone. As an example, consider the
reproductive
strategy
of
O.
mossambicus; males form dense nestlike aggregations in the substrate
called leks to attract females for
mating (Bruton and Boltt 1975).
Mating success in O. mossambicus is
highly skewed towards dominant (but
not necessarily the largest) territorial
males which also build larger leks,
produce higher levels of hormones
and pheromones, and have higher
gonadosomatic indexes (Oliveira et al.
1996; Almeida et al. 2005). This
species is thought to be highly
socialized, using pulsed acoustic
signals to communicate before, during
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and after mating (Amorim and
Almada 2005), and females are mouth
brooders meaning that buccal protection maximizes early survival in the
offspring (Merrick and Schmida 1984).
In the seasonal pools of tropical
north Queensland, we have often
observed areas where male O.
mossambicus have cleared several
square meters of aquatic macrophyte
habitat and built substantial (ø 0.5 m)
breeding leks; males in full courtship
colours aggressively defend this
territory in the presence of one or
more females and native fishes are
conspicuous by their absence. We have
also noticed that where the Tilapia
population is large, numerous leks can
occupy a significant proportion of
benthic habitat. Several authors
(Arthington and Blüdhorn 1994;
Morgan et al. 2004; Maddern et al.
2007) have asked what effect this
courtship behaviour has on native fish
species, and particularly on those
which require aquatic vegetation and/
or intact substrate for reproductive
purposes. Mackenzie et al. (2001)
suggest that numbers of sympatric
native fish species in Queensland have
declined in areas where O. mossambicus
proliferates. There is a clear need for
experimental work to understand the
possibility that with time in these new
environments, O. mossambicus has
developed a much wider capacity to
disrupt local fish communities than is
currently thought.

INTERACTING FORCES:
INVASION OPPORTUNITIES
AND CONSTRAINTS
Invading species are not the only
factor which controls the ecosystems
they invade. For example, stochastic
and seasonal disturbances are often
important, and can interact with the
invading species to variably influence
the incursion. The degree to which
these other controlling factors might
affect invasion success also depends,
however,
on
the
physiological
attributes of the invader and O.
mossambicus possesses many of those
required for successful radiation (see
Ehrlich 1989). It can withstand at least
seawater strength salinity (Laundau
1992), high temperatures and low
dissolved oxygen levels (Lovell 1998),
high nutrient concentrations (Popma
and Masser 1999), a variable pH
(Krishna Murthy et al. 1984), and a
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range of organic and inorganic
pollutants (e.g., Noorjahan et al. 2003;
Somanath 2003). Considering these
then it isn’t difficult to understand just
how readily Tilapia could invade a
wide variety of habitats and/or usurp
native sympatric species, which have
mostly evolved comparatively more
restricted niche requirements. This is
particularly so when human-induced
disturbance occurs, such as when weed
invasions lower dissolved oxygen
levels or when waterways become
polluted or regulated, diminishing
niche space for native fishes and
creating opportunities for Tilapia
incursions. The broad physiological
tolerances of O. mossambicus also
indicate how difficult it might be to
stop this invasion and why more
attention should be given to its likely
impacts.

CONCLUDING REMARKS
Invasive species also complicate the
management of native ecosystems
because arguments persist at both the
discourse and administrative levels
over issues including the relative
importance of exotics against other
threatening processes (e.g., habitat
fragmentation), over which ecosystems
are most at threat (e.g., freshwater v.
terrestrial), and over which species are
the most threatening. Of course there
is plenty of politics in how all of this
is decided, but to raise the profile of
O. mossambicus to being an invasive
species of consequence in tropical and
sub-tropical Australia requires a
greater emphasis on how ecological
effects can change over time. We need
to expose the mechanisms by which O.
mossambicus effects change through
time by (1) identifying how those
attributes which assist invasion create
a temporal feedback between the
invader and the invaded communities
and ecosystems (Strayer et al. 2006),
and (2) giving a greater emphasis to
experimental designs that yield
empirical and therefore evidence-based
data (see Reddiex and Forsyth 2006).
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Nauru — Opportunity in loss
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THE nation

of Nauru lies 72 km
south of the equator in the Pacific
Ocean. Until the discovery of
phosphate deposits on the island at
the beginning of the 19th century
Nauru was covered in dense tropical
rainforest which was tended in a

traditional form of agroforestry by the
indigenous Nauruans. From the forest
came fruits such as pandanus, fibre,
and timber such as the Tomano or
Pacific Mahogany. Aquaculture was
performed in the Buada Lagoon, fish,
such as tuna were caught from the
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steep ring reef, and Noddy birds were
caught as they came in from the
ocean to roost in the evenings.
Over millennia rich deposits of
phosphate formed between the coral
pinnacles that form the substrate of
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the island. The development of superphosphate fertilizer in the late
19th century made phosphate rock a
valuable commodity. Nauru, an island
which was erstwhile largely ignored by
the colonial powers, was thrown into
the world marketplace (Weeramantry
1992).
Today the 13,500 inhabitants rely
almost entirely on imported foods as
most of the trees and birds are gone,
as is almost all of the cheaply extractable phosphate (Quanchi 2007).
Additionally, around 40% of the
fringing reef has died due to sediments from mining and sewerage
outflow, affecting local fisheries
(NCCC 1999).
The people of Nauru have not
given up hope for the future of life on
the island. In 1997, the Nauru
Rehabilitation Corporation (NRC) was
established by the Nauruan government to begin work on rehabilitating
the mined areas of the island according
to the Nauru Australia Cooperation
(NAC) Rehabilitation and Development Feasibility Study (RDFS) of
1994. The process of restoration was
not adequately described in the RDFS
and as the NRC lacks the ecological
expertise necessary to develop the
plan further it is unable to fulfill its
brief (Clodumar, pers. comm.). There
are opportunities for the knowledge
and skills of ecologists and conservation biologists to provide real benefits
for the people of Nauru, while
employed in research which benefits
their own disciplines.
The denuded karrenfield of
coralline rock which makes up the
interior of the island post mining
provides many examples for ecological research. For instance, the coral
pinnacles create a landscape of islands
of different sizes at greater or lesser
distances from remnant areas of
vegetation. Different areas of pinnacles have been exposed during
different periods of mining allowing
different time periods for colonization
(Weeramantry 1992). Colonization
is occurring; the oldest areas are
covered with well developed vegetation, while the newest are stripped to
bare rock. Despite regenerating for
decades, the two topsoil deposits
accumulated during mining are
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species poor and sparsely covered with of endemism on the island are low
acacia and little else.
(NCCC 1999).
Of particular interest are the issues
of cadmium contamination and climate
alteration consequent to mining.
Cadmium once associated with the
phosphate has been distributed throughout the environment accumulating in
soils and vegetation (Blake 1992; Kirk
2000; Manner, Thaman and Hassal
1984; NCCC 1999). The long term
effects of this ecologically and
sociologically have not been explored.
Neither have the effects of the removal
of vegetation on the local climate. The
island was once covered in dense
rainforest, and rain was a regular and
common phenomenon. Today, the
interior of the island bakes under the
equatorial sun and receives less rainfall
than is necessary to support rainforest
communities
(Department
of
Economic
Development
and
Environment 2003; Kirk 2000; Gowdy
and McDaniel 1999). While I was on
the island earlier this year, I was told
that until a week before my arrival the
island had not received substantial
rain for a period of three years
(Barker,
pers.
comm.).
The
consequences of these kinds of
changes for the ecology of the island
are considerable.
Also of interest are the sociological
aspects of conservation. Nauru was
rapidly transformed environmentally
and socially. Today, barely anyone
enters the interior of the island
except the Noddy bird hunters
and those employed to extract the
remaining phosphate. From a society
with highly evolved traditional systems
of ecological knowledge which guided
their agroforestry and aquaculture
practices (to give two examples),
Nauruan society is now highly
urbanized. Nauruans have become
reliant on external resources which
are becoming less affordable as
product and transportation costs
increase. Nauru presents a opportunity
to successfully employ the principles of
Integrated
Conservation
and
Development Projects (ICDP's) as
conflicts between biodiversity conservation goals and development potential
are minimal. This is due to indigenous
recognition of the need for reestablishment of rainforest to provide
ecosystem services, and because levels

Akin to Easter Island/Rapanui,
Nauru provides a warning about
the societal effects of unmitigated
environmental degradation. However,
Nauru also provides an opportunity to
rectify environmental abuse, to
develop skills and knowledge of how
to reconfigure the relationship between humanity and the environment
in a manner that is sustainable and
conserves the biological and cultural
values of our world.
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Eucalypt decline and dead trees: if it’s not sexy few seem to care
PAUL D. MEEK1
1
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WHETHER its Bell Miner Associ-

ated Dieback (BMAD), Eucalypt Decline
or as the wording of the Key
Threatening Process nomination states
“Forest eucalypt dieback associated
with over-abundant Bell Miners
Manorina melanophrys, and psyllids, the
phenomena of eucalypt decline on the
east coast of Australia is serious.
Approximately 781,000 hectares of
east coast forests are currently predisposed to decline (Vic Jurskis unpub.
data 2008). Among all the forms of
dieback affecting east coast forest
types, BMAD is one of the most
serious and over $700,000 has been
spent in the last few years trying to
work out the what, why and where of
managing this threat to forest ecosystems. Despite a ‘task force’ (the
BMAD Working Group) having been
set up to report on Bell Miner
Associated Dieback, to the majority of
Australian’s, it either doesn’t exist,
they cannot agree on an acceptable
term to describe it or it is not on their
“peril radar”. Substantial effort has
been invested trying to unravel the
mystery of BMAD and mitigating its
impacts. Yet, to some decision makers,
BMAD is not important and they see
little association between this phenomena and drought, poor land
management, weeds, fire and climate
change; issues which do seem to
capture their attention.
In northern New South Wales alone,
it was estimated in 2004 using aerial
surveys that 200,000 hectares of forest
in the Kyogle area were affected by
this form of dieback (FNSW unpub.
data. 2004). Over the whole State
there are 2.5 million hectares of forest
that are suitable forest types where
eucalypt decline could occur (after
Keith 2004). While factors such as
exclusion of fire (Jurskis and Turner
2002; Jurskis 2005), poor forest
restoration following timber harvesting (Florence 2005), forest

structure and canopy degradation
(Stone 1998; Stone et al. 2008),
drought, weed invasion and a multitude of other factors are listed as
potential culprits (Wardell-Johnson
2006), we may never be able to tease
out a cause. What is certain is that
large areas of forests are dying
and Lantana Lantana camara is often
abundant,
fire
frequency
has
decreased, Bell Miners are often in
large numbers, as are psyllid insects,
forest structure has been simplified
and tree canopy cover has been
reduced. The consequences of this is
an increasing area of forests with dead
trees, poor forest recruitment, serious
decline of habitat health and an
economic loss to the forest based
industries that rely on flowers, seeds
and wood.
The role of the native bird, the Bell
Miner, in some tree decline is stark.
I have no doubt that the birds and
their sap sucking psyllid insect mates
(Glycaspis spp. and Cardiaspina spp.),
are involved in the cycle of BMAD.
Though I dare not ridicule this
clever bird merely capitalizing on
an opportunity to do what they were
designed to do . . . eat insects and
procreate. Bell Miners are adored by
the general public as those lovely
green birds that “remind me of my
childhood”. Although to those who
live with them each day and see their
trees dying and the diversity of other
resident native birds dwindle, they are
a menace. Henry Kendall was more
insightful than he realized in his
poem “Bellbirds” when he wrote;
The beauty and strength of the deep
mountain valleys:
Charming to slumber the pain of my
losses
With glimpses of creeks and a vision
of mosses
Little did he realize that the “losses”
attributed to Bell Miners and associ-
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ated factors would potentially be tens
of thousands of hectares of trees in
those deep mountain valleys and
the glimpses of creeks are just that,
glimpses, because Lantana now has
exclusive rights to the views. No
longer do the Bell Miners direct him
(the wayfarer) to spring and to river . . .
when fiery December sets foot in the forest,
now they fill our hearts with dread
and direct us to graveyards of trees.
Now we know what the consequences
of that bell-like call means — more
forest devastation.
On a weekly basis calls are
received through the BMAD website
(www.bmad.com.au) from people
pleading for help to save their trees
from the BMAD that has been cast
upon them, soon after Bell Miners
have taken over the surrounding tree
canopy. Our efforts to raise awareness
of BMAD and to invite participation
in our trials and research are taking
effect, as more and more records of
outbreaks are reported. However,
there are still those who are in denial
that BMAD exists. I have heard of
land managers rejecting BMAD as
a phenomena and not supporting
opportunities to carry out surveys to
assess reports of dieback. There are
certainly a range of factors involved in
the initiation of what we call BMAD
and the birds have their role in tree
decline. I would have thought that the
more investigations we carry out the
more knowledge we collect. In some
forums statements have been made
that linking BMAD to global warming
and carbon sequestration is “drawing
a long bow”, when to me the link
seems rock-solid. Calculations by the
BMAD Working Group estimate that
15 million tonnes of CO2 storage from
native coastal forests could be lost per
annum due to dieback in NSW. This
figure is based on annual new growth
and does not include the stored CO2
in standing biomass, so the correla-
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tion between 2.5 million hectares of
healthy forests and their role in
sequestration of carbon is significant.
The problem we face is that dying
trees don’t bleed and don’t have eyes
and a brain, and most voting city
dwellers never see the devastation of
a dying forest. In the absence of a
champion to capture the economic
intrigue of politicians and coerce the
community, there is little likelihood
of having the issue recognized for
its potential. The BMAD Working
Group have made numerous inquiries
to enlist a champion, someone who
is viewed by the public as an
important personality, but sadly our
topic does not stimulate the anthropomorphic nerve like whale hunting or
eating our national emblem. If it is
not seen as sexy and tangible, it not
important and recognition is not
forthcoming.
The BMAD Working Group, a
committee of 12 stakeholders has
worked tirelessly since 2001 to be
at the forefront of this ecological
catastrophe, and with a short term
budget. Their united efforts to lead
research and adaptive management
trials to mitigate dieback have largely
gone unrecognized and in some
forums they have been criticized. The
failure to think in dollars and votes
like politicians and bureaucrats, and
more like concerned citizens, alarmed
land managers and conservationists
has been a weakness of the campaign.
In response, the group has now began
to compile an economic impact assessment that should hit the political and
economic alarm buttons — hopefully
it is not all too late.
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While it is challenging to quantify
the area of impact of BMAD, the costs
to industry, and the effects on tourism
of dying forests, the implications of
not managing the spread of BMAD is
staggering. Based on rough estimates,
our initial calculations report significant losses to the $21 million New
South Wales honey industry, with one
apiarist reporting losses of $40,000
from one forest apiary site each year
(Geoff Manning pers. comm.). Costs
to the timber industry are almost
impossible to quantify, but restoration
of dying forests decimated by eucalypt
decline range from $800–3000 per
hectare (Peter StClair pers. comm.)
depending on the level of impact.
The double edge sword in the forest
is the potential loss of CO2 storage
from dying and dead trees. With large
areas of forest affected each year by
dieback and a loss of around 15
million tonnes/year of CO2 stored, it
is likely that achieving climate change
targets will be significantly crippled by
dieback. The link between BMAD and
climate change seems quite obvious to
us and we don’t understand why it’s
not on the political agenda.
It was not until Warragamba Dam
water levels dropped to dangerous
levels and Sydney-siders felt the pinch
because they could no longer wash
their cars and water their gardens,
that the populous realized we were in
severe drought. When fuel costs
continued to increase over the $1.00/
litre most Australian’s started to listen
and they realized that fossil fuels are
not renewable and that alternative
energies need investigation. I just
hope that we don’t have to wait until
the costs of eucalypt hardwood and a

jar of honey increase by 500%, or
until a famous tourism site like the
Three Sisters in the World Heritage
Blue Mountains has a back drop
that resembles a tree cemetery, or
Australian native mammals are better
represented in zoos than in the wild
before BMAD and eucalypt tree
decline becomes sexy.
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