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1. Executive Summary
The Malleefowl is listed as Vulnerable under International Union of Conservation for Nature (IUCN)
criteria and the Commonwealth Environment Protection and Biodiversity Conservation Act 1999
(EPBC Act). Malleefowl are Specially Protected Fauna in the Western Australian Wildlife Conservation
Act 1950. Under Schedule 3 the species is listed as ‘fauna that is rare or is likely to become extinct
as vulnerable fauna’ (Government Gazette, 2017).
The Malleefowl (Leipoa ocellata), or Nganamara in several of the traditional languages of the
Western Deserts, is a large, ground-dwelling species of bird that occurs in semi-arid and arid
environments across southern Australia. Malleefowl are from the family Megapodiidae, commonly
referred to as scrub fowl which is unique amongst bird families in that species belonging to it bury
their eggs and incubate them using external sources of heat such as the sun, geothermal activity, or
decomposing leaf litter.
The Malleefowl is widely distributed across Australia; however, the species is thought to be declining
as a result of a number of threats including, loss and fragmentation of habitat from land clearing,
inappropriate fire regimes, predation by feral animals and grazing by introduced herbivores. This
research and adaptive management plan (RAMP) focusses on Malleefowl in the Great Victoria Desert,
a remote region in the southeast of Western Australia, where limited studies on the species have been
undertaken. Consequently, there is limited information on the distribution and abundance of
Malleefowl in the region and what factors may be critical in affecting their survival.
This Malleefowl RAMP was developed with the support of a large number of experts and agencies
who took part in a workshop at the end of 2014. The purpose of the document is to summarise existing
information on Malleefowl in Western Australia and in arid regions. This includes species’ distribution,
ecology, threats facing the species and survey effort and methods which are outlined in the first five
chapters. The plan was to use this background information to determine the most important factors
to consider as part of research or management activities aimed at enhancing the persistence of the
species. The final section of the document outlines the priorities for research and on-ground
conservation activities that would help obtain a better understanding of the species and ultimately
ensure the long-term survival of the Malleefowl in this region. These priorities were identified through
the workshop discussions and follow up discussions and meetings with the Great Victoria Desert
Biodiversity Trust Technical Advisory Panel and other stakeholders.
The Great Victoria Desert Biodiversity Trust would like to thank everyone who contributed to this
report, especially the experts who have taken the time to review and provide feedback on this
document.
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2. Introduction
2.1 Background
The Great Victoria Desert Biodiversity Trust (the Trust) with support from the Department of Parks
and Wildlife (DPaW) is creating research and adaptive management plans (RAMP) for some of the
key threatened species in the Great Victoria Desert (GVD).
The Malleefowl (Leipoa ocellata) is one of the focus species for the Trust. It is listed as Specially
Protected Fauna under the Western Australian Wildlife Conservation Act 1950. This classification
(Schedule 3) lists the species as fauna that is rare or is likely to become extinct as vulnerable fauna
(Government Gazette, 2017). The Wildlife Conservation Act 1950 is in the process of being replaced
by the new Biodiversity Conservation Act (2016). Work on the drafting of the new Biodiversity
Conservation Regulations including threatened species listing is underway.
The Malleefowl is listed as Vulnerable under the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act). The International Union of Conservation of Nature
(IUCN) lists it as Vulnerable under category A. Reduction in population size based on criteria
A2bce+3ce+4bce. More details about these criteria can be found in the IUCN Red List 2017-3 or
Appendix X. (BirdLife International, 2016). Leipoa ocellata. The IUCN Red List of Threatened Species
2016: e.T22678646A92782728. http://dx.doi.org/10.2305/IUCN.UK.20163.RLTS.T22678646A92782728.en. Downloaded on 09 January 2018).

2.2 Objectives of the Research and Adaptive Management Plan
The purpose of the RAMP is to summarise the existing information of Malleefowl in Western
Australia and arid areas, with a specific emphasis on the GVD. This information, together with
information gathered from a Malleefowl workshop conducted on 25 November 2014, will be used to
outline the existing priorities and knowledge gaps for the Malleefowl in the GVD to guide current
and future management and research focus in the region.
The key objectives of the RAMP are to:






increase knowledge of the habitat and distribution of the Malleefowl;
increase knowledge of the abundance of Malleefowl in the GVD;
increase knowledge of the impacts of fire on the Malleefow and implement management
action to mitigate these effects;
increase knowledge of the impacts of predators on the Malleefowl and implement
management action to mitigate these impacts; and
increase knowledge of the cumulative impacts of vegetation and climate factors which may
be influencing Malleefowl in the GVD and management these influences.

The RAMP will be used to guide decision-making in the GVD for future activities of the Trust. The aim
is that the RAMP will also be used as a guide for decision-makers and other proponents conducting
work on Malleefowl in the GVD or in areas identified as potential Malleefowl habitat. By capturing
existing information and data, the RAMP aims to build a strong platform from which research and
adaptive management activities can be conducted in a consistent and structured approach.
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2.3 Project area
The GVD bioregion, as defined by the Interim Biogeographic Regionalisation for Australia (IBRA)
(DOEE, 2018) is divided into six subregions which span from WA to South Australia. The Trust area
centres on two of the sub-regions in Western Australian, known as Shield (GVD01) and Central
(GVD02). Records of occurrence of Malleefowl in these sub-regions have been collated for the GVD
in a report prepared by the Department of Parks and Wildlife in 2016. Figure 1- see maps in DPAW
Malleefowl document). This is thought to be a function of low survey effort combined with low
density of Malleefowl in this region. The Commonwealth Department of the Environment (DoE) has
released an updated map (2014) of the species habitat distribution for the Malleefowl (Figure 2).
This map shows that Malleefowl or Malleefowl habitat is likely to occur across all of the Trust area,
although this mapping is coarse and does not account for variation in habitat type or quality at the
scale of individual sub-regions.
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Figure 1 Malleefowl records in the GVD from NatureMap DPaW (Green lines indicate boundaries between GVD1, 2
and 3)

2.4 Limitations of the research and management plan
Records of the Malleefowl in the GVD are currently scarce. In other regions of WA, Malleefowl
distribution and abundance is better understood due to their proximity to population centres and
regular monitoring programs. In the GVD, the majority of recent Malleefowl surveys are associated
Figure 2. Malleefowl habitat distribution map (Department of the Environment, 2014)
with
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mining and exploration activities. The aim of this RAMP is to collect available information on the
Malleefowl particularly as it relates to the GVD. The RAMP will also highlight knowledge gaps and
priorities for addressing these gaps.
The RAMP intends to align with information and priorities identified by key national Malleefowl
documents and should be read in conjunction with:




The National Recovery Plan for Malleefowl Leipoa ocellata (Benshemesh, 2007).
National Malleefowl Monitoring Manual: Edition: 2016-1(National Malleefowl Recovery
Team, 2016).and
The Action Plan for Australian Birds (2010) – Malleefowl chapter (Garnett et al, 2011). .

2.5 Current taxon status
Nationally the Malleefowl is listed under the EPBC Act as Vulnerable; however, its status differs
between states under relevant legislation (Table 1).
Table 1. Conservation status of the Malleefowl under relevant legislation by State.
State

Category

NSW Endangered

Legislation
Threatened Species Conservation Act 1995 (New South Wales): August 2017
list

NT

Critically
Endangered

Territory Parks and Wildlife Conservation Act 2000: November 2017list

SA

Vulnerable

National Parks and Wildlife Act 1972: March 2017 list

VIC

Threatened

Flora and Fauna Guarantee Act 1988: March 2017 list

WA

Vulnerable

Wildlife Conservation Act 1950: January 2017 list

The Malleefowls status is also listed as vulnerable on the International Union for Conservation of
Nature and Natural Resources (IUCN) Red List of Threatened Species under Criteria
A2bce+3ce+4bce. The population trend is decreasing (Birdlife International, 2016). For details of
what this Criteria means refer to www.iucnredlist.org

2.6 Existing support structures for the Malleefowl
The Malleefowl has attracted significant support and research across its range due to its iconic
status. At a national level, the key organisations supporting research and / or monitoring into
Malleefowl are:







National Malleefowl Recovery Team
Birdlife Australia
University of Melbourne - Adaptive Management Project
. Bush Heritage Australia
Australian Wildlife Conservancy
Greening Australia
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These active organisations / structures provide co-ordination for the activities of numerous
volunteer groups across Australia and ensure consistency in data collection and monitoring
practices.
In WA, there are several organisations and networks that support work into Malleefowl, including:















WA Malleefowl Recovery Group
Department of Biodiversity, Conservation and Attractions
Yongergnow Malleefowl Centre;
Spinifex Land Management (Pila Nguru Aboriginal Corporation);
Great Victoria Desert Biodiversity Trust
Nulla Nulla Malleefowl Group?;
Gaia Resources
Mount Gibson Mining
Karara Mining Ltd
Iluka Resources?
AngloGold Ashanti - Tropicana Gold Mine
Cleveland Cliffs
Environmental Consultants
Astron Environmental Services

In addition to these groups there are a large number of other land conservation groups who are also
involved in monitoring Malleefowl. These groups represent significant pool of knowledge and
expertise about Malleefowl and their habitats. Whilst not many of these groups is operating in the
WA GVD on a regular basis, the Trust welcomes opportunities to support these groups should they
consider activities in the GVD in relation to Malleefowl surveys or monitoring.

3. Ecology of the Malleefowl
3.1 Description
The Malleefowl belongs to the family Megapodiidae, which unique amongst bird families in that
species within it bury their eggs and incubate them using external sources of heat such as the sun,
geothermal activity, or decomposing leaf litter. There are 19 species of megapode that live in the
Australasian region, 11 of which are threatened. In the desert regions in Western Australia, the
Malleefowl is known as Nganarmara by traditional owners speaking Western Desert languages.
The Malleefowl is a large and distinctive ground-dwelling bird that grows up to 60 cm in length and
can weigh up to 2.5 kg. The male is slightly larger than the female Malleefowl but otherwise the
sexes are similar in appearance. The adult Malleefowl has a greyish head and neck, with a short dark
bill, brown irises, a narrow white stripe beneath each eye, chestnut colouring on the chin, a darkbrown to blackish medial stripe that extends from the forehead to the base of the head, and a broad
black stripe that extends from the throat to the upper breast. The upper surfaces of the wings have a
complex pattern of markings, consisting of mottled brown, white, grey and black. The upper surface
of the tail is mostly greyish, with narrow brown-black barring and some small patches of white. The
10
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breast, belly and flanks are a creamy white colour, and the legs and feet range from pale grey to
blackish-brown in colour (Marchant & Higgins 1993). Juvenile Malleefowl can be distinguished from
the adults, mainly due to its smaller size but are also paler around the head and neck with less
differentiation in colours on the body.
The Malleefowl is a terrestrial species using vegetation camouflage as its principle defence
mechanism. The Malleefowl has some ability to fly and roosts in trees during the evening.

3.2 Distribution
The Malleefowl has a large distribution (Figure 2), with the species found in all mainland states of
Australia except Queensland. It is found in semi-arid to arid shrublands and low woodlands,
especially those dominated by mallee and/or acacias in WA (Frith, 1962). In WA, they are also found
in woodlands dominated by eucalypts such as Wandoo (E. wandoo), Marri (Corymbia calophylla) and
Mallet (E. astringens) (Storr 1985, 1986, 1987; Storr & Johnstone 1988; Benshemesh & Malleefowl
Preservation Group 2001; Sanders et al. 2003), although this is not considered preferred habitat.
Malleefowl densities are highest in the semi-arid zone; however, much of this zone is under pressure
due to past land clearing for agriculture (Parsons et al. 2008). In a study of Malleefowl distribution in
the WA Wheatbelt, Parsons et al. (2008) found that the species range had contracted by
approximately 30% since 1981. Relative to the Wheatbelt and higher rainfall areas (ie. > 300 mm per
annum), the WA GVD (162mmrainfall per annum) (DOEE, 2018b) appears to support substantially
lower densities of Malleefowl. (Benshemesh, 2007) For example, in the Maralinga Lands in the
South Australian portion of the GVD, Benshemesh (2013) conducted ‘long walks’ with traditional
owners, which found that the species is sparsely distributed and appear to breed less frequently that
in other areas. This finding is supported by anecdotal evidence for the WA GVD, from the Pila Nguru
Spinifex Rangers.
In the GVD, records of Malleefowl occurrence, either via sightings or mound detections, are scarce.
Those records that do exist, primarily come from Department of Biodiversity, Conservation and
Attractions (DBCA’s) NatureMap, the Atlas of Living Australia (ALA), Birdlife Australia Atlas of
Australian Birds, the National Malleefowl Monitoring Database and AngloGold Ashanti Australia
(AGAA) data records. The AGAA database contains the most sightings of Malleefowl tracks and
mounds compared to the other data sources.
3.2.1 Home range
Malleefowl are considered a sedentary species, especially males around breeding time. Malleefowl
generally have a home range of approximately one to three kilometres in higher rainfall areas.
Some radio-tracking studies have indicated that the home range of Malleefowl is one to several
square kilometres and that the home ranges of birds can overlap significantly (Booth 1987b;
Benshemesh, 1992). Their range appears to be irregular and unpredictable and they may even be
nomadic in the lower rainfall areas such as the GVD (DPAW, 2016, Parsons, 2008, Benshemesh,
2007).
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3.3 Habitat requirements
Malleefowl occur predominantly on sandy soils across the southern third of Australia (Parsons, pers
comm). In the WA Wheatbelt, Malleefowl presence was found to be positively associated with
lighter soils (lower clay content), allowing for better mound drainage associated with temperature
regulation (Parsons et al., 2008). Often, these lighter, gravelly soils are also associated with
unproductive lands, and tend to be spared from agricultural clearing (Burvill, 1979). The WA GVD
soils are predominantly sand and sandy loam, with some areas of sandy clayey loams (ASRIS, 2015),
suggesting that much of the GVD provides suitable substrate for the species.

The vegetation requirements of Malleefowl seem to vary between different studies and locations
suggesting they can be quite adaptable. Previous studies suggested that a thick layer of understory
shrubs are required by Malleefowl as a food resource and as protection from predators (Frith, 1962;
Priddel & Wheeler, 1996; Short, 2004). Dense canopy cover was the most important factor for high
breeding densites (Benshemesh, 1992). More recent studies suggest that understorey density is not
related to the presence of Malleefowl and instead it is the abundance of food resources (Parsons et
al, 2008; Priddel et al, 2007). The presence of some tall shrubs may be necessary for Malleefowl
roosting to avoid predation (Short and Parsons, 2008). Densities are generally highest in areas of
greater than 300mm but less than 600mm rainfall per annum and on more fertile soils They also
require areas with significant amounts leaf litter for mound building. In the WA Wheatbelt the
predominant habitat is mallee/shrubland in large remnants with some thicket vegetation and lighter
soil surface textures. (Parsons et al, 2008, Benshemesh, 2007).
In the GVD Malleefowl appear to have a preference for smaller Desert-mulga Acacia minyayra and
mallee (Benshemesh, 2007 cites G. Wikilyiri pers. comm., R. Kankanpakantja pers. comm.; J.
Benshemesh pers. obs.). These observations come from the South Australian area of the GVD.
Research also shows that Malleefowl use Desert-mulga for nesting and use adjacent sandplains for
foraging (Benshemesh, 1997).
3.3.1

Fire

Fire impacts Malleefowl in three main ways. Firstly, fire is likely to directly kill Malleefowl in an area
given their poor flying ability, with studies finding that Malleefowl may fail to disperse as fires
approach (Benshemesh, 1990, 1992). Fragmentation also exacerbates the effect of wildfire on
malleefowl populations (Benshemesh, 2007). Secondly, in areas of low Malleefowl density such as
the GVD, wildfire has the potential to cause local extinctions due to change in structure and
composition of vegetation after fire and therefore lack of food, cover and consequently increased
predation. And given the vast area and low Malleefowl abundance, recolonization may not occur.
Finally, Malleefowl distribution has been found to be highly influenced by the fire age of the
vegetation. Studies have shown that Malleefowl may not return to area for 20 years post large fires.
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The reasons for this include limited litter material for nesting and greater exposure to predators
(Benshemesh, 2007).
Parsons, suggested 25-40 year fire intervals would provide the best habitat for Malleefowl to
maximise understorey and litter recovery (Pasons and Gosper, 2011). The duration of time since
burning is also thought to affect the breeding patterns of Malleefowl. Lower breeding densities are
recorded in areas less than 40 years post-fire compared with long unburnt areas of over 40 years
(Woinarski, 1989; Benshemesh, 2007).
The effect of fires is mitigated when a fire burns patchily, leaving unburnt refugia within the
landscape. Malleefowl have been found to inhabit, nest and roost in small unburnt areas utilising
burnt areas for foraging (Benshemesh, 1990; 1992). Whilst Malleefowl survived in these pockets, the
breeding density was reduced substantially for more than a decade following the fire (Benshemesh,
1997

3.4 Diet
Malleefowl aregeneralist feeders and their diet depends on location, seasons and what is
available.Seeds, flowers and fruits of shrubs (predominantly legumes, such as acacia and cassia) are
eaten throughout most of the year. Herbs are eaten in autumn, winter and spring when seeds may
be scarce or unavailable. The buds and berries of Beyeria opaca, fungi, fallen grain and even
invertebrates such as ants and cockroaches make up their diet particularly in spring. They typically
feed on items between 1-5 mm in diameter. Benshemesh, 2007, Parsons, pers comm)
The survival of the Malleefowl across semi-arid and arid areas is also based on their opportunistic
feeding strategy and omnivorous diet. This diet allows them to exploit a range of seasonal variations
in food availability. Harlen and Priddel (1996) studied the Malleefowl diet in marginal mallee lands
during drought conditions. They found that some sources of food were always available, with the
Malleefowl adapting to fluctuating source availability. Harlen and Priddel (1996) concluded that food
availability was unlikely to be a factor in the decline of Malleefowl abundance.
Whilst mature Malleefowl appear to be able to adapt to food availability, the same is not necessarily
true for young chicks. In study by Priddel and Wheeler (1994), one-week old chicks were released
into enclosures under four different environmental conditions. One condition included water, one
included rabbits, seed was provided in the third and the fourth was unaltered. The enclosures were
each 1 ha of mallee vegetation and were all protected from ground-dwelling predators and had had
mammalian grazers excluded for two years prior to the experiment. Of the three unseeded
conditions, all 20 of the released chicks were dead within 22 days, with four days the average
lifespan. Starvation was the principal cause with individuals losing 7% of weight each day. The water
condition did not positively influence the survivability of the chicks. High starvation rates may have
been a function of 1) the size of the enclosure; or 2) limited suitable food within the enclosure. The
authors also suggested that food sources, such as Acacia sp seeds may not make up a substantial
component of chick diet, as they do with adult Malleefowl.
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This study highlights the importance of food availability to chick survivorship. In arid areas, food is
scarcest in February, March and June (Harlen and Priddel, 1996). In areas of grain slippage
(roadsides) numerous young Malleefowl have been found feeding. In arid areas such as the GVD,
chicks are likely to be highly affected by seasonal conditions over summer and food availability. The
abundance of Malleefowl in the GVD may be influenced by the ability of chicks to survive difficult
climatic conditions.

3.5 Mating system and nesting habits
Mallefowl are generally monogamous, probably pairing for life. They breed annually except in
drought years. The most notable feature of the Malleefowl is its mound and nesting system. The
mound comprises a large mass of sand, approximately one metre high and 3-5 metres in diameter
within which up to a cubic metre of moist litter is buried. The construction can take several months
work by both the male and female. Once built, the male spends several hours each day maintaining
the nest and regulating the temperature while the female feeds in preparation for egg production
and may only visit the nest to lay. Mounds are reused and can be revisited after a considerable
period of absence. For this reason, disused and old mounds are still of significance. (Benshemesh,
2007)
Early in the breeding season the heat for the incubation of the eggs is produced by microbial
decomposition of the litter, moisture at this stage commences the decomposition process (Seymour
and Ackerman, 1980). Later in the season the temperature is regulated by Malleefowl ‘opening’ the
mound to allow the sun to heat the sand and eggs. After a period of warming, the Malleefowl
rebuild the mound with heated sand (Frith 1956).
Malleefowl have always been considered monogamous though recent genetic testing of eggs (Cope,
2014) have found that nearly half of all eggs in a mound are a result of two or more matings with
different males. In addition, findings indicate that female birds may lay in nests tended by other
birds. These studies took place in Victoria where there is a higher density of Malleefowl than the
GVD. The abundance / density of Malleefowl in an area is likely to have an impact on mate selection
and nesting patterns.
3.5.1 Eggs and nesting
Malleefowl begin laying when the nest temperature has reached 27 – 30 degrees Celsius. The
majority of eggs are laid between late August and early January with the start date and final egg
laying varying significantly depending on seasonal conditions, particularly ambient temperature
(Firth, 1959). Cooler temperatures and early summer rain have been found to prolong the laying
season. On the other hand, insufficient winter rainfall is known to delay or prevent the onset of
laying (Priddel & Wheeler, 2005). This was demonstrated in an informal study of six breeding pairs of
Malleefowl near Windarling Mine (135km north of Southern Cross) which all failed to breed during a
drought in 2007 when only 10.5mm of winter rainfall was recorded (Bode & Brennan, 2011). Other
studies suggest that sudden, heavy downpours can shorten the laying period by saturating the
mound and lowering the temperature causing developing embryos to perish (Brickhill, 1987).
Summer rains in the GVD often occur as heavy and sporadic downpours so this is likely to affect egg
laying and survival of embryos.
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Eggs are laid every five to seven days. Average clutch size varies between years and locationsMean
clutch size in 15-25 eggs. (Benshemesh, 2007).. The incubation period of eggs varies with
temperature, but is about 60 days at typical nest temperatures (Frith 1959; Vleck et al,. 1984; Booth
1987).
Frith (1959) conducted a large study on egg-size and laying durations of Malleefowl and found that
volume typically increased during the breeding season but size and volume-changes were related to
seasonal conditions. In a follow up study of 1362 eggs, Priddel and Wheeler (2005) found the
average volume was 162.1 ± 9mL. Egg size has been shown to be related to the survivorship of chicks
(Benshemesh 1992). Priddel and Wheeler (2005) also found that rainfall in May to December had a
positive influence on egg production, which is hypothesized to be a result of increased food
availability at the beginning of the egg laying period. The Frith and Priddel studies both took place in
central and north New South Wales and recorded a difference of mean egg volumes equivalent to
10.5%, despite no significant difference in rainfall.
Whilst no research into egg volume and clutch sizes have been conducted specifically in the WA GVD
the findings highlighted above indicate that:




Dry conditions and the particular rainfall cycles in the GVD in the pre-laying period may
result in small egg volume, reduced laying season and reduced clutch size.
Summer rains in the GVD often occur as heavy down pour events. Heavy downpours can
shorten the laying period by saturating the mound and lowering the mound temperature.
Given the different environmental conditions of the GVD compared with NSW, SA and Vic, it
is possible that the size and number of eggs are substantially different given the differences
in climate and food availability.

3.5.2 Chicks
Chicks primarily hatch between November and January, though this can extend through to March
under different seasonal conditions. Hatching can involve the chicks emerging from up to a metre of
sand, a process that can take up to 15 hours (Frith, 1959, 1962; Benshemesh & Burton, 1997).
Following hatching, chicks are able to thermoregulate efficiently and begin foraging immediately
(Booth 1984, 1987c). Adult Malleefowl provide no support in rearing chicks.
Numerous studies have demonstrated the very high mortality of chicks during the first weeks after
hatching (Benshemesh 1992; Priddel and Wheeler, 1997). Benshemesh radio-tracked newly hatched
chicks and found that 75% died within the first 10 days, but the mortality rate was significantly
reduced thereafter. Causes of mortality equally spread between starvation, predation by raptors,
and predation by ground predators (foxes and cats). As highlighted in section 3.4, Priddel and
Wheeler (2005) found high continual mortality of chicks due to starvation up to 20 days after
hatching.
Chicks typically disperse at a rate of 600metres per day, however some chicks have been found to
move over two kilometres per day (Benshemesh 1992).
3.5.3 Age, Breeding and Longevity of Adults
Malleefowl are believed to reach breeding age at 3-4 years(and nest in the same general area each
year. Once reaching maturity, Malleefowl seem to be long lived, however data is limited and
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anecdotal. The average breeding life appears to be about 15 years. A pair of Malleefowl can
produce hundreds of chicks across their lifespan however as highlighted in section 3.5.2 the
survivability of chicks is very low. Males appear to be aggressive towards other Malleefowl, except
its mate, in the vicinity of the mound (Benshemesh, 2007)..
No tracking of Malleefowl has been conducted in the GVD. Given the low abundance of food,
variable seasonal conditions and low densities of Malleefowl in the GVD, research may find very
different outcomes for Malleefowl in the GVD.

4. Threats
Across Australia, Malleefowl are predicted to have declined by nearly half (47%) with the declines
highest in arid areas (Benshemesh, 2007; Parsons et al, 2008). In the Northern Territory, Malleefowl
have not been recorded since 1965 (Benshemesh, 2007). Parsons et al. (2008) .
The IUCN rating by Birdlife International lists the main threats to Malleefowl as habitat clearing and
fragmentation (caused by clearing for agriculture), predation by introduced species such as foxes
and cats. They are also affected by grazing from introduced herbivores including goats and sheep.
These threats relate specifically a landscape in which fragmentation and habitat degradation caused
by agriculture were the key threats. In the GVD the lack of agriculture has reduced these threats.t
main threats to Malleefowl in the GVD are likely to be inappropriate fire regimes, and predation by
introduced predators. The impact of these threats may be considerable Given the low densities of
Malleefowl in this region,high predation rates or widespread wildfire has the potential to eliminate
Malleefowl’s capability to repopulate a particular area. These threats could also limit the genetic
flow of material across the landscape, thus isolating and genetically reducing the ability of the
Malleefowl to adapt. The key threats to Malleefowl in the GVD will be explored in more detail in the
next sections.

4.1

Feral Predation

Given the size and sedentary nature of Malleefowl, it would be expected that predation has a high
influence on Malleefowl abundance. Predation by native birds of prey or dingos is likely to have an
impact on Malleefowl numbers however the predicted impact of foxes and cats is more contentious
and potentially much more significant.
Foxes are thought to be the principal predator of the Malleefowl and whilst numerous studies have
demonstrated foxes taking eggs from nests (Figure 3), fewer studies have focussed on the impact of
the fox on chicks and adult birds (Frith 1962; Benshemesh & Burton 1997; 1999). Benshemesh
(1992) found the mortality of chicks, within a day of hatching, was caused by cat / fox predation,
predation by raptors and metabolic stress in equal proportions. In areas of low fox abundance,
juvenile Malleefowl suffered high mortality from raptors (Harlen & Priddel 1992). Older juveniles
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appear to be less susceptible to raptors but still suffer high mortality from fox and possibly cat
predation (Priddel & Wheeler 1996).

Figure 3. Fox taking a Malleefowl egg. Adult Malleefowl can be seen in bottom right corner.

quantify the return on investment from fox control in a conservation context. We discovered there is
limited quantitative evidence for a benefit of fox baiting on malleefowl, despite it being the main
management action implemented for this nationally threatened, well-studied and iconic species. We
found that fox baiting did not significantly decrease the presence of foxes and fox presence was
positively correlated with malleefowl conservation. Malleefowl breeding population size increased
with investment in baiting, although this relationship depended on the number of years the site had
been baited. Nonetheless, most sites had a negative relationship between investment and breeding
population. In contrast, malleefowl population growth did not benefit from baiting, suggesting that
fox baiting is generally not a cost-effective management action for the conservation of this species.
This study provides a powerful example of why management decisions should be based on evidence,
rather than ecological intuition. Even though the malleefowl is one of the best-monitored species of
conservation concern in Australia, we are still uncertain how to cost-effectively manage this species.
We emphasize the urgent need to assess what data we have and determine which species and what
actions are most in need of evaluation. (Walsh et al, 2012)
The impact of foxes in the GVD is difficult to quantify. The national Adaptive Management Program
is looking at the impact of fox and cat baiting on Malleefowl population. This project is still in the
early stages and there are no sites in arid areas that are being treated and reported while there are
some sites like the GVD where possible AM projects have been identified and some are in the initials
stages of being implemented.
In examples, such as Dryandra in the central wheatbelt of WA, fox baiting resulted in an increase in
the abundance of several medium-sized mammals; however, also resulted in static or declining
Malleefowl numbers. Benshemesh (1992) highlights that three reasons could affect the outcomes of
baiting:
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1) Lack of baiting intensity resulting in low reduction of foxes;
2) Seasonal conditions and seasonal variations in Malleefowl numbers masking the effect of
baiting; and
3) Predation may vary with habitat type and be less significant in some areas.
Evaluating the effectiveness of fox control measures is vital to ensuring resources are utilised
optimally to produce genuine contributions to Malleefowl recovery.
Given the lack of knowledge about fox impacts in the GVD, it is important that any action to reduce
fox numbers is undertaken within a research framework to determine the composition and
abundance of the predator community prior to baiting taking place.
Most studies focus on the role of foxes on Malleefowl rather than the impact of cats or dingos. There
is significant evidence of interactions between fox numbers and those of cats and dingoes.
Understanding the relationship between these species could increase knowledge of their impact on
the Malleefowl and how to best implement control methods to benefit the Malleefowl.

4.2

Fire

Much of the habitat of Malleefowl is highly flammable, particularly mallee which is considered some
of the most flammable habitat in Australia (Gardner 1957; Noble 1984). Across the GVD, wildfire:




occurs frequently in some areas;
can burn unattended for weeks or months.
often covers large areas that exceed 100,000 ha (see Figure 4).

Fire has a large impact on Malleefowl populations and their breeding densities (Section 3.3.1). Some
fire management occurs in the GVD carried out by traditional owners, mining and DBCA at present
but is a bit adhoc and concentrated around communities, minesites. The trust funded three fire
mapping and information gathering projects in 2017: 1) Cultural Burn Rule and Biodiversity
Mapping, 2) Photo Imagery and Traditional Aboriginal
Burning Patterns and 3) Fire Scar Mapping.
The outcomes from these projects can now be utilised by the GVDBT and land managers to guide
future fire management planning, through re-introduction of traditional patch-burn practices to
protect vegetation and threatened fauna such as the Malleefowl from large wildfires.
The GVD area is vast and primarily unallocated crown land and there is a lack of infrastructure for a
suppression response as well as limited funding for land management practices (McCaw and
Hanstrum 2003). Fires in the GVD principally occur during the summer months, the same months
when Malleefowl are tending their nests and hatching takes place (Figure 4). This represents a
vulnerable time for Malleefowl and mitigating the threat of wildfire through mosaic burns could
reduce the risk of widespread, hot, summer fires. Kimber (1983) suggested that Traditional Owners
in central Australia appear to have protected habitat such as the desert-mulga, by burning spinifex
grasslands to reduce fuel loads surrounding the mulga (Benshemesh 1997). Utilising traditional
burning regimes combined with current knowledge of Malleefowl breeding patterns could lead to
the best outcomes for the species across the GVD.
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Figure 4 Burnt areas by month 1997-2015

4.3

Clearing / Mining

Mining operations have the potential to affect Malleefowl in multiple interconnected ways. The first
is by direct impact. Mining often involves the clearing of all vegetation at a site. Clearing takes place
for establishment of pits, waste dumps, operation centres and accommodation/camp facilities. The
disturbance of substrate and vegetation is likely to have lasting impacts on Malleefowl return rates
despite revegetation efforts (Benshemesh, 2007). Secondly mining operations often involve
considerable exploration tracks and other disturbance associated with the creation of roads. These
have the potential to fragment the landscape. Thirdly, mining operations have fire regimes
associated with them in order to protect mining infrastructure and the safety of personnel. Whilst
these may be carried out in an environmentally sensitive manner, given the ideal vegetation for
Malleefowl is predicted to be over 40 years unburnt, it is likely that operations will have a long-term
impact on Malleefowl populations in the vicinity. Finally, the presence of mining operations is likely
to increase the rates of feral animals including mice, rats, cats and foxes. Whilst mining operations
endeavour to minimise these feral animal incursions, the increase in people, food availability and
water availability can lead to large increases in feral species especially in areas where these feral
animals did not previously exist or existed in very low numbers. The change in feral animal
population size, as a result of mining, has a large potential to impact population viability of
Malleefowl.

19

Malleefowl Research and Adaptive Management Plan – Great Victoria Desert
Whilst mining has a potential to increase the threats to Malleefowl in the GVD, it also offers the
potential to increase understanding of Malleefowl in regions that would otherwise be too costly to
survey. When mining companies are exploring an area, they are required under the EPBC Act and
WC Act to conduct searches for threatened species in any locations which may be disturbed. In areas
identified as having suitable Malleefowl habitat, this includes surveying for Malleefowl mounds and
establishing a buffer around the detected mounds.
Mining and exploration approvals have conditions which outline:



What searches will be conducted to determine the presence of Malleefowl
What survey and monitoring practices will be utilised to better understanding Malleefowl
behaviour

Approvals also outline the buffer zones which mining activities must adhere to. Typically, these
include a buffer zone of 250 metres around active mounds (mounds demonstrating activity within
the previous 12 months) and 50 metres around inactive mounds (older than 12 months). These
conditions vary depending on the conditions sought by the company and the agency and/or officer
granting the approval. To ensure mining operations limit their potential to disturb Malleefowl,
especially during breeding season, it is important that 1) research is done into how Malleefowl are
impacted/ disturbed by mining operations (including equipment use and vehicles road use) and; 2)
that research outcomes are utilised to ensure that buffer zones are applied in a consistent and
logical manner.
The requirement to survey, monitor and demarcate a buffer zone all adds valuable information on
the distribution of Malleefowl in areas that may not have research conducted on them otherwise
due to the costs and time required to survey these areas. To maximise the benefits of the mining
operations it is important that information is shared by the government to:




avoid duplication of efforts;
avoid the use of sub-optimal surveying / monitoring practices; and
allow sharing of knowledge, critical in areas where there is limited information about
Malleefowl distribution and abundance.

4.4

Climate change

Under current climate change scenarios, the temperature in southern Australia is projected to
increase by 1–5 °C and experience a ≥ 10% decrease in rainfall over all months by 2070 (CSIRO and
BoM, 2007; Timbal & Jones, 2008). The latest information from CSIRO and BoM (2015) indicates
that:


Average temperatures will continue to increase in all seasons (very high confidence). These
will increase by around 0.6–1.4 °C by 2030 and between 1.3–5.1°C by 2090



More hot days and warm spells are projected with very high confidence. Fewer frosts are
projected with high confidence.



Changes to summer rainfall are possible but unclear. Winter rainfall is projected to
decrease with high confidence.



Increased intensity of extreme rainfall events is projected, with high confidence. Increases
in drought years are projected, with medium confidence.
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A harsher fire-weather climate in the future (high confidence).

Both temperature and rainfall changes have the potential to have severe impacts on Malleefowl
populations.
Temperature
McKechnie and Wolf (2009) conducted modelling on the water requirements of birds and found that
the predicted increases in temperatures would increase the water requirements of birds by as much
as 150-200%. This increased water requirement will severely reduce survival times during dry / hot
weather. In the past, severe heat waves in western and central Australia have resulted in
widespread avian mortality in arid areas (see Rumbalara, 1932 and Carnarvon, 2009). With the
predicted increases in temperature it is possible that there will be an increase in the number of
catastrophic avian mortality events. In the study by McKechnie and Wolf (2009) the effect of hot
weather was strongest on smaller birds, so the size of the Malleefowl may partly ameliorate this
effect. However, as a predominantly flightless bird, the Malleefowl has less potential to escape
severe temperature events than most other birds.
Rainfall
Boyle and Hone (2012) conducted modelling on the effects of climate on three species of birds
including the Malleefowl. The main aspects of climate the researchers investigated were rainfall and
the Southern Oscillation Index (SOI). Results of study showed that Malleefowl population dynamics
had a strong positive relationship to rainfall. There was also a positive relationship to the SOI
however this was not as strong as with rainfall. The positive effect of rainfall was postulated to be
due to the increasing food availability associated with increased rainfall. In addition, the rainfall
could have contributed to the decomposition of nest leaf litter, heating the eggs and increasing the
hatching success rate (Frith 1962; Priddel and Wheeler 2003). Boyle and Hone (2012) noted that
whilst rainfall has a positive effect, overall the population had low / negative annual growth rates,
even with high rainfall. Both these factors represent a significant issue for Malleefowl given the
predicted declines in rainfall.
The tendency of Malleefowl not to breed during drought years represents an additional threat to
Malleefowl in the region (Booth, 1987).
Some modelling of arid areas suggests that rainfall will increase in summer months in arid areas
(CSIRO & BoM, 2007). This increased rainfall could result in declines in Malleefowl population
numbers for several reasons including:



Heavy rains which cause inundation may negatively impact nest temperature / egg survival
rates during the breeding period (summer months) or;
Increased summer rains may increase fuel loads and lead to declines in suitable Malleefowl
habitat

Whilst the studies discussed above point to different predicted rainfall, overall climate data suggests
increased temperatures and increased rainfall variability in the GVD. These changes have the
potential to substantially impact Malleefowl populations. The remoteness of the GVD means there is
no consistent data available on temperature and rainfall patterns. Where possible, increasing the
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collection of this data, as well as increased monitoring of Malleefowl numbers would aid in
understanding their responses to climate change.

5. Survey Effort and Methodologies
5.1 Remote sensing / aerial searches of mounds
Several types of remote sensing / aerial searches are currently being employed to detect mounds.
These searches often occur in connection with exploration and mining activities, which require an
understanding of threatened species in order to gain environmental approvals.
In aerial searches, different aircraft are utilised for surveying for mounds, these include:




Helicopters
Light planes
Drones

Each of these aircraft have a range of advantages and disadvantages and their value is often closely
tied to the parameters of the search requirements. These parameters include factors such as
vegetation structure, terrain, accessibility and the size of area to be surveyed.
Some of the main remote sensing methods include:




Light Detection and Ranging (LiDAR)
Photogrammetry / high definition aerial photography
Aerial visual searches

LiDAR
LiDAR is a remote sensing technology that uses laser pulses and reflected light to generate a large
amount of data on terrain and landscape features. The use of the laser allows penetration through
the vegetation canopy to the ground (CSIRO, 2015). This technology produces high resolution 3-D
images and captures detailed data about the landscape and terrain. This data capture allows LiDAR
to measure vegetation height, cover and biomass. The structural data captured by LiDAR gives it an
advantage over some other remote sensing techniques.
Malleefowl mounds have been detected using this technology by pairing it with software that
detects ‘mound-type’ shapes. Using this approach, Umwelt found in one study that the software
identified 102 potential mounds and on ground searches confirmed 99 of these as mounds.
The ability of LiDAR to detect mounds as well as terrain and vegetation makes it a very useful tool for
analysing multiple parameters as well as capturing a range of data that could be stored and reexamined later for different information extraction.
In assessing the benefit LiDAR could provide to the understanding of Malleefowl in an area it is
important to consider the cost-effectiveness, given the low predicted number of mounds in the GVD,
as well as the value of other data captured in understanding the biodiversity of the region.
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Photogrammetry / Aerial photography
High definition photography is also proving very successful at detecting Malleefowl mounds. In a
study undertaken to locate Malleefowl in the vicinity of the Mt Gibson mine, in the mid-west, 7000
hectares were surveyed using a Cessna and a Microsoft Ultracam D large format camera. The
vegetation principally consisted of eucalyptus woodland with a sparse understorey. The area had
been previously ground surveyed. The aerial photography detected all the previously known active
mounds plus 5 additional active mounds (Terrestrial Ecosystems, 2015). It found 87% of existing
known mounds and detected an additional 180 mounds. The authors of the study also cited
considerable differences in the cost effectiveness of the aerial photography approach costing
$9.55/ha compared with $21.36/ha for ground searches (Terrestrial Ecosystems, 2015).
In remote and inaccessible areas such as the GVD, the costs associated with transporting and
accommodating several volunteers or paid consultants to conduct ground searches can be
prohibitive. Aerial searches have a large potential to contribute to understanding of the distribution
of Malleefowl across this region, which would not otherwise be cost-effective.
Visual inspections
Visual searches, using aircraft and observers, have been utilised to detect mounds. This method has
some advantages and disadvantages. Positive attributes include:



Lower costs as less equipment is needed
Ability of observers to note siting of birds or other notable features

Negative aspects include:



does not capture or store as much additional vegetation information as either LiDAR or
Photogrammetry
relies on observers and a prolonged period of vigilance

In a visual air search, in Gluepot, South Australia, a 4 hour-helicopter aerial survey was used to
search for mounds over a 6000 ha area. This technique detected one active mound, one Malleefowl
bird and 18 old Malleefowl mounds (Ryan-Colton, 2013). The authors of this study reported a
number of draw backs including: high potential for failing to detect mounds, weariness of observers
inspecting for mounds continuously and speed needed to cover large areas. The cost of helicopter
use can also be very high. The main advantage is speed (compared to ground searches) and ability of
helicopter to hover and capture more information about the mound.
It is important to note that all the aerial survey procedures use the presence of mounds as a proxy
for Malleefowl on the ground. As previously indicated, in the GVD Malleefowl may not breed during
periods of drought, therefore exclusively searching for mounds may lead to a misrepresentation of
estimates on the abundance of Malleefowl in the region.

5.2 Tracking and sightings data
The low densities of Malleefowl in arid areas such as the GVD make detection difficult. Tracking in arid areas is
usually targeted to monitor the presence of Malleefowl in selected areas where they have been previously
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detected. The sandy substrates in arid areas often capture the Malleefowl’s distinctive footprint. Benshemesh
(GVD Malleefowl workshop, 2015) developed methodologies to work with the Anangu Traditional Owners to
track and record evidence of Malleefowl presence.
Benshemesh (GVD Malleefowl workshop, 2015) worked with Traditional Owners using Cybertracker (an app
for collecting data on Android and other devices). The Cybertracker was used to take photos and analysis of
the pictures revealed that 87% of Malleefowl prints were accurately labelled. A method known as ‘long walks’
was determined to be highly successful in sampling a range of areas, detecting Malleefowl and other animal
tracks and was a popular technique with Traditional Owners. These factors suggest there is potential that this
tracking methodology could be sustainable in the long term for monitoring populations in suitable areas.
The National Manual for the Malleefowl Monitoring System includes a section (2.1.3) on standards that should
be used when tracking in arid area.
Benshemesh (GVD Malleefowl workshop, 2015) highlighted that systematic monitoring could follow LiDAR or
photogrammetry to increase knowledge of Malleefowl distribution. However, as the birds breed less
consistently in arid areas, exclusively searching for mounds through aerial surveys may not be reliable
indicator of Malleefowl populations.
The track-based monitoring method (Moseby, Nano and Southgate 2009) provides a more systematic and
robust approach to monitor a range of species compared to ‘long walks’. A search for animal tracks is made in
a 2 ha plot for 25 minutes. Plots are typically spaced 5 km or more apart. Native and invasive species suitable
for monitoring with this technique include predators, rabbits, kangaroos, bustards, malleefowl, hopping mice
and echidna. The track imprints encountered for each species are aged. Compiling occurrence data for only
fresh (1–2 day old) sign enables a snapshot of large, medium and small animals to be derived each time a plot
is sampled. Factors that may affect the detection of species’ tracks are assessed and recorded. Repeat visits to
a plot enables the probability of detection and occupancy to be estimated from the data collected.

5.3 Cameras
Digital cameras have revolutionized the ability to monitor Malleefowl mounds. Cameras are often
passive, infra-red-triggered systems that operate on a time delay and can function in both day and
night modes.
The behaviour of Malleefowl make them ideal candidates for remote camera monitoring practices as
they spend a large percentage of their time around a single location. This allows monitoring of
different life stages as well as detecting predators and other species which may visit the Malleefowl
mound (Towerton et al, 2008). Towerton’s study, despite not detecting any Malleefowl, detected a
range of species visiting the mound including Fox (1), Lace Monitor (1) (Varanus varius), Sand
Monitor (1) (Varanus gouldii), Echidna (1) (Tachyglossus aculeatus), Feral Goat (5) (Capra hircus),
Swamp Wallaby (4) (Wallabia bicolor), Raven (2) (Corvus coronoides), Common Bronzewing (1)
(Phaps chalcoptera) and Dunnart (1, during a wind event) (Sminthopsis sp.) The large number of
species detected by this study highlight the potential impacts that several species are having on
Malleefowl.
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This study also highlighted that even when inactive mounds are monitored, useful data can be
obtained. Preferentially active mounds should be monitored, especially in the GVD where there is
limited knowledge on the Malleefowl and how its life cycle interacts with climatic conditions. Some
cameras can detect temperature and rainfall in a pretty rough measure, which could help serve as a
proxy for weather monitoring data which is not conducted at a fine scale in the Great Victoria
Desert.
Remote cameras offer a large potential to collect data on Malleefowl, their life cycles and
interactions with other species. They provide a low cost option for long term monitoring as set up
costs are reasonably low (approximately $650 for a unit) with low disturbance to the activities of the
Malleefowl. Checking / downloading data can be undertaken at monthly or longer time frames. The
main limitation of camera surveys is cameras being triggered by wind and the movement of
vegetation. This has the effect of depleting the camera batteries, filling available memory, and
increasing the time needed to process photos. Acknowledging that false positives are always likely to
be an issue, innovative approaches such as the use of solar power can increase the duration that
cameras are able to capture data and reduce the need for regular, costly trips to monitor remote
mounds. In Victoria they have 75 cameras fitted with solar batteries that are visited once a year to
download. They are used to monitor abundance of foxes, cats and kangaroos as well as malleefowl.
(Benshemesh, pers comm). They are intentionally not placed at mounds, but are scattered
throughout the scrub.
False negatives can also be an issue. Some studies have shown that a large proportion of individuals
are not captured because of time-trigger delays and non trigger movements by animals. (Southgate,
pers comm)

5.4 Ground based searches
Ground based searches are the principal form of surveying for Malleefowl and allow for the
collection of other on-ground information including Malleefowl egg shells, feathers, identification of
scats, prints of other animals visiting the mound and opportunities to clearly describe the condition
of the mound.
Ground-based searches often incorporate volunteers to search for Malleefowl mounds. The use of
volunteers is seen as an effective practice because:






The Malleefowl is an iconic bird species and attracts considerable public interest and
support
The distinctive appearance of the Malleefowl and the mound does not require specialised
knowledge for identification purposes, therefore surveys are likely to generate reliable data
The low costs associated with utilising volunteers makes it possible to gain an understanding
of Malleefowl occupancy in areas in situations in which searches could not otherwise be
conducted due to limited funding opportunities.
Searches can occur on either nature reserves or private property.

In WA there are two main organisations co-ordinating volunteers to conduct on-ground surveys, the,
the North Central Malleefowl Group and the Yongergnow Australian Malleefowl Centre.
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In conducting searches, sites are established which are 2-4 km2 in size. The number of people used
to search each area and the search pattern adopted depends on the vegetation density of an area as
well as the number of participants available. The search pattern is designed to be thorough,
detecting all the mounds within the search area. Mound locations and activity level is recorded, with
the aim that monitoring continues on an annual basis to detect changes in Malleefowl activity.
Whilst ground based searches are a very important component of understanding Malleefowl
distribution and abundance, there are also several disadvantages of this technique. Ground based
searches are very expensive especially if professionals, instead of volunteers, are used to conduct
the searches. Costs for ground based searches are not only the direct personnel costs but also the
costs of transporting, accommodating and feeding participants for the duration of a survey. In a
remote area, such as the GVD, these costs are likely to be very high. In addition, ground based
searches can fail to detect mounds if the vegetation is very thick and participants are not sufficiently
close together. Thick vegetation often causes survey participants to walk around certain areas,
potentially causing them to fail to detect some mounds. In addition, as highlighted in section 3.5.1,
in arid areas Malleefowl may not breed each year due to seasonal conditions. This means that
mounds are likely to be sparsely located in arid areas and less likely to be detected in the small
search areas (2-4 km2) typically undertaken in ground based surveys.
Ground based searches are a useful tool which could be incorporated into the design of a survey
program. It is likely that any surveys conducted in the GVD will incorporate a variety of survey
techniques in order to maximise the chances of gaining genuine understanding of Malleefowl
distribution and abundance across the GVD.

5.5 Monitoring effort
Whilst surveys are useful in capturing baseline information, the establishment of a monitoring
system can allow for changes in the distribution and trends of populations. Monitoring can take
place over different time scales and using different aspects of the survey techniques discussed
above.
Monitoring protocols and processes are well established across Australia. Of foremost importance is
the National Manual for the Malleefowl Monitoring System which outlines standards, protocols and
monitoring procedures for the Malleefowl. This document acknowledges in the introduction that it is
not a static document and will evolve as changes in information are gained and management
practices alter.
One large component of the monitoring is the National Malleefowl Monitoring Database. The aim of
this database is to capture and analyse data from registered monitoring sites which generally include
a cluster of several mounds. In each of the states in which active known populations of Malleefowl
exist, there are keen volunteers who conduct annual monitoring of the registered sites. The National
Malleefowl Recovery Team has designed and implemented monitoring systems using smartphones
which allows volunteers to supply data to the database in a consistent manner that captures images
of each mound, GPS coordinates and other relevant information such as activity status. Mounds are
monitored annually and the changes over time are recorded. The combined efforts of these
volunteers has created a tool that allows trends in Malleefowl numbers and distribution to be
analysed. Due to the remoteness of the GVD there is only 1 annually monitored site which is
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monitored by AGAA as part of their EPBC conditions. There are a few other sites on the database
but these are not monitored as the tenement holders have changed and there is no longer a
requirement to monitor them. (Alex Dent, pers comm.)
Eighty seven mounds have been recorded on the Department of Biodiversity Conservation and
Attractions Fauna Database between 2010 and 2015 and a further sixty one mounds are recorded in
the state database from 2007-2009. These records were mostly gathered during surveys required by
mining companies. A specific Malleefowl section in the fauna database and a specific Malleefowl
report form was developed by the Department as part of a Trust funded Malleefowl records project
in 2016.

6 Research and Adaptive Management Actions
The focus of this section is to highlight the research and adaptive management actions decided by
the Malleefowl Workshop participants in November 2014. Before discussing the outcomes of the
workshop, it is important to highlight some of the existing research and management actions that
have taken place to preserve the Malleefowl. Looking at these actions allows best practice and
lessons learnt to be extracted and ideally implemented into future management actions.

6.1 Existing conservation research and management practices
As Malleefowl are a widespread and iconic species, there is a large number of existing conservation,
research and management practices occurring across Australia for the Malleefowl. This section will
address some of the existing practices which may have application or offer vital lessons for
Malleefowl related projects conducted in the GVD.
6.1.1 Habitat protection
Protecting key habitat occurs across Australia and takes place in different forms. These forms vary in
the level of protection they offer to habitat and the species within it. Forms of habitat protection
include:




Fencing or managing existing reserves
Creating new reserves / covenants
Creating fire breaks to limit the spread of wild fire in key habitats

One form of protection is the creation of fenced reserves. In fenced reserves, the eradication of feral
animals including predators and herbivores is a key action. Reserves must also be regularly
monitored to ensure the structural integrity of the fences and to ensure no breaches to the reserve.
These reserves are expensive to establish and require high levels of ongoing maintenance and
monitoring. However they have the potential to offer sanctuary to a large number of species
including threatened species and allow for breeding and population growth. In terms of
implementation the results of fenced reserves, supporting Malleefowl, have been mixed.
Major reserves include:



Dakalanta (SA) and Mt Gibson (WA) – run by the Australian Wildlife Conservancy (AWC)
Eurardy and Charles Darwin reserve (WA) – run by Bush Heritage
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‘Project Eden’ on the Peron Peninsula at Shark Bay (WA) onto which Malleefowl were
translocated. This is run by DBCA.

Smaller reserves include:


Chereninup Creek, Monjibup, Yarrabee and Peniup Creek reserves. These form part of the
Gondwana Link project that aims to restore and reconnect fragmented habitats between the
Stirling Range and the Fitzgerald River National Parks (WA).

On Aboriginal lands, particularly Native Title determined lands or in established Indigenous
Protected Areas (IPAs), some Traditional Owners have established Ranger programs to conserve the
biodiversity values of areas. These programs offer Traditional owners salaried work and often
involve surveys and monitoring of Malleefowl, fire protection work and predator control. In the GVD,
the Anangu-Pitjantjatjara Lands of SA (Walalkara and Watarru) have dedicated ranger programs
which have included Malleefowl survey and monitoring work. The Pila-Nguru Rangers, Spinifex
Country, have also been involved in several Malleefowl monitoring projects in the WA region of the
GVD.
The tenure of important habitat is critical in protecting species. Stable tenure has the potential to
ensure continuity of management actions.
6.1.2 Fire management strategies to protect Malleefowl
Fire management plans are in place in many regions across Australia, however in the GVD fire
management plans do not focus on the habitat requirements of species such as the Malleefowl
which primarily rely on long unburnt areas. Plans which limit the scale of large wild fires and
promote patchiness are likely to produce positive outcomes for Malleefowl. These plans need to be
informed by detailed knowledge of the locations of Malleefowl populations plus accurate fire history
mapping. In central Australia, the Anangu-Pitjantjatjara Aboriginal group have produced fire history
maps and have used these to guide patch burning to protect Malleefowl breeding habitat
(Benshemesh, 2007).
In 2017 the Trust funded three fire information and mapping projects which will help determine best
fire mangement practices to protect Malleefowl and other threatened species in the GVD:


The Northern Australia and Rangelands Fire Extension Project was completed by Charles
Darwin University. Now, the full fire history data for 2000-2016 is viewable and
downloadable from the NAFI website, www.firenorth.org.au. The final report is available on
the GVD website. http://gvdbiodiversitytrust.org.au/our-projects/northern-australia-andrangelands-fire-extension-project/
 The Cultural Burn Rule and Biodiversity Mapping Project was completed by Spinifex
Land Management (SLM). Funding was combined with other SLM sourced funding to
create a memorable and ground breaking cultural and ecological trip to pass on
traditional knowledge from the Tjilpi and Minyma (Elders) to the rangers and other
family and community members to improve land management. The Elders and Rangers
visited 44 remote sites using a helicopter. They also learnt skills including how to search
for and look after Nganamara (Malleefowl) and about traditional fire management
which was included in the Spinifex People’s Healthy Country Plan
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The Traditional & Contemporary Fire Patterns project continued with the Department
of Biodiversity, Conservation and Attractions stitching together and interpreting the
oldest aerial photography for the region (1960’s) to locate fire scars. Concurrently
interviews were conducted with Elders about traditional burning practices. This project
is duew for completion in May 2018.

The outcomes from these projects will be utilised by the GVDBT and land managers to guide future
fire management planning, through re-introduction of traditional patch-burn practices to protect
vegetation and threatened fauna such as the Malleefowl from large wildfires.
The Trust also funded Gaia Resources to select sites for Malleefowl surveys in thye GVD and fire
history, while not used in the determination of the habitat suitability, was taken into account and
that information is available for each of the sites selected..

6.1.3 Predator management strategies
Two recent meta-analyses have examined the effect of baiting on Malleefowl breeding success using
data from several sites in NSW, SA, Vic and WA. The first, (Benshemesh et al. 2008) found that fox
baiting appeared to reduce fox numbers, However, there was no evidence of subsequent increases
in Malleefowl numbers. The second meta-analysis (Walsh et al, 2012) focussed on the cost
effectiveness of investment in predator controls and their impact on Malleefowl numbers. The main
findings of the study were:





Malleefowl numbers did not effectively benefit from fox baiting at current levels or
methodologies of investment
Malleefowl conservation outcomes responded positively to higher levels of fox presence
Malleefowl numbers are greatest in small reserves, which is postulated to be due to fertility
of areas and surrounding presence of feed stock
Baiting produced the best return on investment in the first year of a baiting program and
decreased in subsequent years

A number of studies have found that fox predation does not generally target adult Malleefowl and
adult longevity contributes a very high degree to the persistence of the species (Bode and Brennan,
2012; Benshemesh and Burton, 1997). Both these meta-analyses suggest that rather than using this
evidence to cease fox baiting, instead there is a need for well-designed predator control programs in
different areas, under different baiting intensities and methodologies need to be conducted to
ensure that investment leads to effective outcomes for threatened species such as the Malleefowl. A
current study is underway involving 20 paired sites across Australia as part of the Adaptive
Management Project at Melbourne University. Each site has a baited site and a control unbaited site
closeby. Predator management strategies associated with Malleefowl initially primarily focused on
foxes but a number of the adaptive management treatment sites also include cat baiting For
example,Jackson Range north of Southern Cross and the Ningan Station site (south west of Paynes
Find) also includes dog/dingo baiting (Westcott 2018 pers comm.). Some sites are in their infancy
and it is too early to determine conclusively whether baiting is effective for increasing Malleefowl
numbers or not..
6.1.4 Captive breeding and release programs
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The low densities of Malleefowl have led to some researchers to conduct captive breeding of
Malleefowl with the aim of releasing Malleefowl in areas where the population are declining. Whilst
breeding programs of Malleefowl in zoo and other protected areas have been highly successful (eg
Taronga Plains, Dubbo), release programs have lower success rates.
As previously cited in section 4.1, several studies have found that chick releases, of any age, suffered
very high rates of mortality in the first days after release. Mortality declines after the first few days
and this effect is hypothesized to be a result of increased ability to find food sources and increased
success at predator evasion. Bode and Brennan (2012) undertook analysis of different scenarios of
baiting, captive bird release and combination of baiting and release. In their models, fox baiting was
found to increase Malleefowl population size by 39% over 10 years. With the same budget, the
release of captive-bred juveniles did not reverse population decline, although it reduced the rate of
decline. The modelling conducted by Bode and Brennan (2012) also found that even with baiting,
isolated populations cannot produce sufficient new recruits to offset mortality, thus isolated
populations are likely to decline towards extinction.

6.2 Research and on-ground management priorities
The following priorities were identified through a collation of existing research, together with
outcomes from a Malleefowl workshop conducted on 25 November 2014 at the Department of
Parks and Wildlife. At this workshop, experts from Melbourne, South Australia and Western
Australia presented their research on the Malleefowl. Over 60 participants took part, including
researchers, consultants, mining representatives, not-for-profit representatives and government
officials. The outcomes from the workshop discussions highlight general areas of priority for
research and on-ground management for Malleefowl. The below priorities reflect some of the
discussions which took place and also recognise that whilst some research and actions may be high
priority, in some instances, pre-requisite activities may be needed in order to ensure a systematic
process and to produce consistent and optimal results. The techniques chosen need to mesh with
o9ther Management and monitoring programs.
6.2.1 Collate existing information and undertake resources audit
The workshop group determined that a considerable amount of information existed on the GVD and
Malleefowl in arid areas, however a significant amount of this information is unpublished or difficult
to locate and access. In reviewing the state of knowledge the workshop group identified the
following key themes that needed investigation.
Collate existing information
Limited formal research has been undertaken throughout the GVD. The lack of existing research and
low likelihood of research funding heightens the importance of collating all available information.
Much of the information in the GVD currently collected comes from mining and exploration
activities. Whilst some of this information is publicly available through the websites of individual
mining companies or via the EPA, some information is not made publically available. Collaboration
needs to take place between different groups including mining companies, government, consultants
and not-for-profits. By creating and allowing access to a repository for biodiversity data and reports,
different agencies will be able to build on known information and more efficiently assess
environmental parameters across the GVD. Information collected should include:
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Peer-reviewed literature



GIS data and mapping



Grey literature

Engagement with Traditional Owners will also ensure richness and depth to the information
collected. Traditional Ecological Knowledge (TEK) is the store of knowledge Traditional Owners have
of the land, biota and their interactions under changing climate patterns. Some of this knowledge is
written and some is an oral knowledge. Where appropriate, this knowledge should be utilised and
stored. The proximity of Traditional Owners to certain areas as well as their ranger skills makes them
well placed to be employed for surveys and monitoring work in the GVD. The National Malleefowl
Recovery Plan also highlights the importance of working with Traditional Owners:
-

To encourage traditional land management, particularly in regard to fire

-

To involve Indigenous communities in sightings, survey and monitoring

-

By providing community education and information about the Malleefowl and the recovery
process.

By collecting information and creating or utilising a centralised repository, all experts working in the
GVD can have access to the most recent and relevant data and material. Existing central databases
should be utilised as extensively as possible, these include:


The Living Atlas of Australia



The Malleefowl Database which is a subset of DBCA’s fauna database



NatureMap (DBCA)



The National Malleefowl Monitoring Database

Where possible, absence data should be captured as well as presence records for threatened species
such as the Malleefowl.
When information has been consolidated, it should be examined for significant gaps, which could
form the basis of further studies.
Priority Actions
Section
6.2.1

Action

COLLATE EXISTING INFORMATION
Engage with Traditional Owners to
6.2.1a
understand TEK on the Malleefowl in the
GVD
Engage with companies that have or are
6.2.1b
funding studies into areas of the GVD to
facilitate collaboration and data sharing
Capture information from Traditional
6.2.1c
Owners, mining/exploration companies, and
environmental surveys
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Timel

High

Immediate & o

High

Immediate & o

High

Following 6.2.
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6.2.1d

6.2.1e

6.2.1f

6.2.1g

Ensure optimal survey protocol for
Malleefowl in arid areas is developed,
utilising existing survey information from the
National Manual for the Malleefowl
Monitoring System
Compile resources in a useful and
consistent manner to allow an integrated
resource that can be utilised by different
groups
Provide data to atlases and data collection
hubs

MediumHigh

Immediate & f
6.2.1a

MediumHigh

Following 6.2.

High

Immediate & o

Provide information and relevant links on
GVDBT website

Medium

Following 6.2.

6.2.1a

Engage with Traditional Owners to understand TEK on the Malleefowl in the GVD

6.2.1b

Engage with companies that have or are funding studies into areas of the GVD to
facilitate collaboration and data sharing

6.2.1c

Capture information from Traditional Owners, mining/exploration companies, and
environmental surveys

6.2.1d

Ensure optimal survey protocol for Malleefowl in arid areas is developed, utilising
existing survey information from the National Manual for the Malleefowl Monitoring
System

6.2.1e

Compile resources in a useful and consistent manner to allow an integrated resource that
can be utilised by different groups

6.2.1f

Provide data to atlases and data collection hubs

6.2.1g

Provide information and relevant links on GVDBT website

Review assets of the GVD
Key features of the GVD, both natural and man-made, are impacting Malleefowl population viability
either directly or indirectly. Key assets may include physical attributes such as water sources or nonphysical assets such as knowledge.
Other key assets include Aboriginal Communities and mining operations. These assets both have the
potential to impact Malleefowl survival as well as change the rates of predators and other feral
animals within a particular region. They are also a resource, as Aboriginal Communities may have
ranger groups who are able to conduct surveys and monitoring in otherwise remote and inaccessible
areas. Mining operations in the GVD have access to a large number of resources including camp
facilities, vehicles, flights and personnel. Strong relationships with mining operations in the region is
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therefore critically important for reaching remote areas and potentially utilising their access routes
to survey areas previously unstudied.
Priority Actions
REVIEW ASSETS OF THE GVD
Identify/Map key assets and their potential
6.2.1h
utility or impact on Malleefowl populations
Undertake a resources audit (who is doing
6.2.1i
what, with what and with what linkages)
Investigate mining and exploration
6.2.1j
companies operating in the region and
determine synergies and partnership
opportunities
6.2.1h

Medium

Following 6.2.1a,b&c

Medium

Following 6.2.1a,b,c, e

Medium

Alongside 6.2.1b,c

Map key assets and their potential utility or
impact on Malleefowl populations

6.2.1i

Undertake a resources audit (who is doing
what, with what and with what linkages)

6.2.1j

Investigate mining and exploration
companies operating in the region and
determine synergies and partnership
opportunities

6.2.2

Characterise the temporal and spatial variation in fire regimes

Fire is potentially one of the biggest factors influencing the distribution of Malleefowl across the
GVD. For this reason it is critical that a thorough understanding of fire in the GVD is obtained.
Knowledge of fire and Malleefowl is comprised of two key elements; firstly, understanding fire
history – where and when fires have occurred; secondly, understanding how habitat recovers postfire through monitoring protocols.
Firstly, mapping burnt areas across the GVD is necessary. Various data sets are publicly available
which display burnt areas in the GVD including the month and year of burning. For example,
Landgate’s FireWatch website contains NOAA Burnt Area Maps Yearly (see Figure 5). This tool
provides a mechanism for seeing the extent of burns in the GVD from 1997 to 2015, based on the
month they occurred in. This data could be used to provide an indication of possible Malleefowl
habitat, or areas which may not be suitable habitat for Malleefowl. The publicly available
information is released at a broad scale and access to finer-scale historical fire data (if available) may
be necessary to determine the extent of burns and refuge areas within burnt landscapes. Refuge
areas are potentially critical for the survival of Malleefowl and many other species across the desert.
Increasing the knowledge of the location and function of these areas could facilitate management
actions including controlled, cool burns to protect areas.
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Secondly, habitat assessment and recovery, post-fire, was deemed very important in analysing
Malleefowl population trends. In order to understand post-fire responses, the group recommended
monitoring sites and parameters be established which include:
-

The pressure facing the environment (ie fire)

-

Existing state, including what Malleefowl are doing in a particular region

-

Response- adaptive management actions that can be undertaken to protect Malleefowl from
pressures. This could include protection of key Malleefowl sites.

-

Priority actions
6.2.2

CHARACTERISE THE TEMPORAL AND SPATIAL VARIATION IN FIRE REGIMES
Obtain accurate, detailed mapping of
burnt areas in the GVD
Map and analyse the current fire regime
(and monitor on-ground impacts in
parallel)

High

Immediate

High

Medium term
with DBCA a
traditional ow

6.2.2c

Map likely refuge areas and survey these
areas for species and function

Medium

Longer term
survey

6.2.2d

Conduct post-fire monitoring to determine
Malleefowl habitat recovery

Medium

Medium term
6,2,2a&b

6.2.2e

Develop management plans for
Malleefowl refuges

Low

Longer term
6.2.2c&d

6.2.2a
6.2.2b

6.2.3

Feral Predator Management

In discussions on predators and their impacts on the Malleefowl in the GVD, the workshop
participants determined it is necessary to get a better understanding of predator numbers,
occupancy, distribution and population trends throughout the GVD. Limited information exists on
how predators in the GVD respond to changes in climate, fire and vegetation. However, a
substantial body of track-based monitoring data is available from the GVD on the South Australian
side (see Southgate 2014). This knowledge is important for understanding the potential impacts of
predators on Malleefowl. In addition, as highlighted previously in Section 4.1, whilst baiting practices
may have been successful at reducing the numbers of foxes, studies have shown that this does not
generally lead to increases in Malleefowl populations. Even less information exists of the impacts of
cats on the Malleefowl. All actions taken to reduce the number of feral predator species in the GVD
need to be part of an adaptive management framework to ensure the effects of predator reduction
is measured both on threatened species and other species in the vicinity of baiting. In addition, the
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movement of predators across the landscape can lead to questions about the efficacy or
sustainability of predator control programs. Any control program implemented needs to
demonstrate long term outcomes to benefit Malleefowl in the GVD.
To better understand predators and their interaction with Malleefowl, participants at the workshop
agreed that monitoring should occur at key locations such as mounds. During surveys of the known
high, medium and low suitability sites selected in the Gaia Resources Malleefowl Site Selection
Project (2017) Should include analysis of scat and prey composition. Similarly, ranger activities
taking place in the GVD could also include opportunistic sampling of scats for analysis of prey
composition
Given the scarcity of information on feral predators in the GVD and their impact on Malleefowl
numbers, it is important that key lessons are employed from successful projects in similar arid
environments.
Priority actions
6.2.3

FERAL PREDATOR MANAGEMENT
Use appropriate tracking / survey
6.2.3a
techniques to track predators and
investigate their interactions with other
species
If active mounds are found in the GVD,
6.2.3b
conduct remote camera sensing to
determine the impacts of predators on the
mounds
Use innovative methods such as
6.2.3c
Southgate’s method to determine trends in
feral and invasive species
Become part of the national Adaptive
6.2.3d
Management project

Medium

Medium term

Medium

Alongside 6.2

Low

After 6.2.3a&b

Mediumhigh

Short to mediu

6.2.4 Mapping of habitat critical to the survival of the species and identification of important
populations
Given the limited knowledge of Malleefowl distribution and abundance in the GVD, mapping of key
Malleefowl habitat was determined to be a priority. Previous mapping and modelling of Malleefowl
habitat has occurred in the past across the Malleefowl range. Clarke (2005) created models in key
areas in Victoria, South Australia and NSW. To determine broad habitat preferences of Malleefowl,
these models used parameters including:





Malleefowl sightings / mounds
GIS data on landforms
Habitat type; and
Fire history
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These parameters enabled the creation of spatially explicit maps of habitat preference. Parsons
(2008) likewise created models of Malleefowl occurrence in remnants in the WA wheatbelt.
It is important that any mapping or modelling of possibile Malleefowl habitat in the GVD utilises the
strengths and learnings of the previous models whilst also recognising that the GVD has different
parameters which may influence Malleefowl distribution.
Given the critical role that fire regimes play in the GVD, it is important that priority projects from
section 6.2.2 are conducted prior to habitat mapping to ensure that the most accurate fire maps can
be inputted into distribution models.
To ensure the accuracy of the other parameters such as habitat type and landforms, aerial surveys
(aerial mapping or LiDAR) may need to be conducted which provide clear data into regions within
the GVD.
Priority actions
6.2.4

MAPPING OF HABITAT
CRITICAL TO THE
SURVIVAL OF THE SPECIES
AND IDENTIFICATION OF
IMPORTANT POPULATIONS
6.2.4a

6.2.4b

Medium Medium
Utilise
information
gathered
from
section
6.2.1 to
ensure that
biological
survey
data and
Malleefowl
mound /
sightings
information
are
inputted
into habitat
models
Ensure fire Medium Medium,
following
mapping /
6.2.2a
burnt areas
information
from
section
6.2.2 are
inputted
into habitat
models
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Not
commenced

Commenced,
GAIA
Resources
MF Site
Selection
project
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6.2.4c

6.2.4d

6.2.4e

6.2.4f

Once
model has
been
designed
and the
essential
data
parameters
have been
created,
use the
model to
prioritise
habitat
areas that
is likely to
support
Malleefowl
Conduct
thorough
mapping
surveys of
high
priority
areas
using
techniques
designed
to detect
Malleefowl
mounds
eg. Lidar
Use aerial
survey
data to
conduct
on-ground
surveys for
Malleefowl
Use all
survey
data and
habitat
parameters
to
determine
the
potential
carrying
capacity of
Malleefowl
in the GVD
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Low

Medium
term

Commenced,
GAIA
Resources
MF Site
Selection
project

Medium Short - High
Medium
term

Investigation
into different
options and
cost and
effectiveness
commenced

Medium Following
6.2.4d

Not
commenced

Low

Not
commenced

Longer
term
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6.2.5 Understand survivorship and recruitment
To ensure a full understanding not only of distribution but also population trends, the workshop
participants determined the necessity of understanding the survivorship of Malleefowl in the GVD
and recruitment rates of chicks. Projects undertaken as part of this section would rely on data
provided through projects undertaken in previous sections. To gain clear understanding of these
trends and the impacts of climate and predators on population trends, long-term monitoring points
need to be established.
Priority actions
6.2.5 UNDERSTAND SURVIVORSHIP AND RECRUITMENT
6.2.5a Establish long term monitoring system Medium
of known mounds and new mounds
detected by survey work.
Medium6.2.5b Monitor areas where birds and tracks
High
have been recorded using long walk
and vehicle tracking methods as per
Monitoring Protocol
Medium
6.2.5c Appropriate monitoring intervals to be
established that will collect key
information
Medium6.2.5d Monitoring protocol developed for the
High
GVD using existing information – i.e.
the protocols from the National
Malleefowl Monitoring database and
the National Manuel for the Malleefowl
Monitoring system

Mediumlong
term
Medium
–long
term

Not commenced

Medium
term

Commenced
investigating

ShortMedium

Draft completed, final
report & presentation
due for completion
April/ May 2018

Not commenced,
although Spinifex
doing informally

7. Conclusions
This document presents some of the current information on Malleefowl, particularly as it relates to
the GVD in Western Australia. Whilst a lot of information is known about the Malleefowl in a variety
of different environments, the low population density and inaccessibility of the GVD has resulted in
limited knowledge of the Malleefowl in this arid and largely un-fragmented landscape.
Addressing the priorities determined by experts at the Malleefowl workshops and outlined in section
6.2 will go a long way to increasing the understanding of Malleefowl population trends in arid
environments. Some of these priorities can be addressed immediately, others rely on information
gathered from other studies and some projects need to occur over a long period of time to gather
sufficient data to determine trends. It is expected that the priorities will also evolve as information is
determined and principles of adaptive management are employed. The Trust will endeavour to work
with partners in the region to achieve the best possible outcomes for the Malleefowl in this region.
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