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EXECUTIVE SUMMARY 

 
Enviroworks was commissioned to undertake a targeted Malleefowl Survey in the focus area of the Top Iron 
Mummaloo Tenement (Tenement E59/1694). The objectives of the survey were to: 
 

 Determine the most likely habitat that would be used by the Malleefowl. 
 Identify and log the GPS co-ordinates for any Malleefowl seen and their tracks or scats. 
 Identify and document the condition and location of any Malleefowl nest mounds. 
 Determine which mounds were in use by Malleefowl in the 2012 breeding season. 

 
The survey was undertaken between the 13 – 19 August 2012 with survey methodology based on survey 
procedures described by National Heritage Trust (2006).  A total of 290 ha was surveyed involving a 
combined traversal of transects by personnel of 140 km focussing on the Mummaloo project proposed 
development envelope.  Survey areas were based on previous Malleefowl habitat mapping provided by 
Phoenix Environmental Sciences (2012) with some additional areas included based on aerial photography 
and field observations of habitat suitability. 
 
Five mounds were located. All mounds were located on the eastern side of the development envelope. The 
mounds varied from being active to inactive. One mound was in use by a pair of Malleefowl in the current 
2012 breeding season.  No scats or tracks were found.  Malleefowl mounds were not observed in open 
eucalypt woodlands but were found in the scrub-thicket communities on the eastern side of the focus area.  
 
The proposed mining operation is unlikely to have a significant impact on the Malleefowl population based on 
the following: 
 

 Only one active Malleefowl mound occurs within the project development envelope.  If it is required 
to be disturbed Top Iron have committed this will occur outside the breeding season; and 

 Large amounts of potential Malleefowl habitat exist outside the proposed disturbance area.  The 
estimated proportional loss of preferred Malleefowl habitat within 10 km surrounding the tenement is 
only 1.8%. 

 
It is understood a Commonwealth referral is being undertaken to determine whether the proposal is 
considered to be controlled action under the Environmental Protect and Biodiversity Conservation (EPBC) 
Act 1999. It is also understood a Malleefowl Management Plan is also being prepared for the Mummaloo 
project.  
 
Potential impacts for consideration in such a management should include (but may not be limited to): 
 

 Direct disturbance and clearing; 
 Traffic and road kill; 
 Fragmentation and isolation of populations; 
 Fire prevention and management; and 
 Predation and degradation caused by introduced species. 
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1 INTRODUCTION 

 

1.1 THE MALLEEFOWL 

 

1.1.1 BIOLOGY 
 
The Malleefowl (Leipoa ocellata) is a relatively large, mostly terrestrial species (Plate 1) belonging to the 
family of mound building birds called the Megapodiidae. Malleefowl have an average life span of 
approximately 15 years (Benshemesh 2005).  They tend to be sedentary, nesting in the same general area 
(Priddel and Wheeler 2003). Outside of the breeding period, birds may range over several square kilometres 
(Benshemesh 2000).  The Malleefowl is a generalist forager. Adults and chicks feed mainly on seeds, but 
also other plant material (mostly flowers, fruits and foliage), invertebrates (mainly insects including ants, 
beetles and cockroaches), lerps, fungi and tubers (Benshemesh 1992, Marchant and Higgins 1993). 
 
Malleefowl start breeding at 3 to 4 years old.  They usually breed in monogamous pairs (Marchant and 
Higgins 1993), with breeding occurring every year except during drought conditions (Benshemesh 1996).  
They build large mounds containing organic material which decomposes to help warm their eggs, which the 
male attends once the eggs are laid, usually from September onwards.  Although a pair of Malleefowl may 
have many nest mounds in the area they range over, they typically maintain only 3-4 of them each season, 
choosing one of them to breed in each year.  They may use a different nest mound every year or the same 
mound for several years before re-activating a different mound. Malleefowl generally prefer to renovate old 
mounds but do occasionally build new mounds. Mounds can be reactivated after substantial periods of time 
(Benshemesh 2005, Wheeler and Priddel 2009).  Individual pairs may also use mounds built by other 
Malleefowl (Priddel and Wheeler 2003). Hatching success varies between approximately 50% to 85%, and 
pairs produce, on average, 8 - 17 chicks per year.  Despite this, chick mortality is high with a mortality rate of 
approximately 80% (Benshemesh 1992) with most chicks succumbing to predators or metabolic stresses 
such as starvation.  The chicks receive no parental care after hatching, and like other megapodes are self-
sufficient (Marchant and Higgins 1993). 
 

1.1.2 HABITAT AND DISTRIBUTION 
 
The Malleefowl inhabits arid and semi-arid regions of southern Australia (Johnstone and Storr 1998, Barrett 
et al. 2003) being present in all mainland states except Queensland (Benshemesh 2000). Recent and 
historical records are found in the southern half of Western Australia, from the west coast, east to the South 
Australian border and as far north as Carnarvon (DEC NatureMap data base, accessed August 2012).  
Originally common within this range, the Malleefowl is now uncommon and patchily distributed due to the 
effects of habitat clearing, habitat degradation (including grazing by sheep, cattle, goats and rabbits) and fire, 
all of which fragment the Malleefowl’s habitat and isolate the remaining populations.  Another major 
threatening process is predation by foxes and cats ( Benshemesh 2000, 2005, Johnstone and Storr 1998). 
 
In Western Australia, the Malleefowl mostly inhabits mallee, low woodland, and sometimes shrubland 
communities.  Though the habitat requirements of Malleefowl are not well understood; the presence of 
reasonable cover and abundant leaf litter, the later which is used to construct their mounds, appear to be key 
habitat requirements (Marchant and Higgins 1993). 
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Plate 1: Adult Malleefowl at Mummaloo, 12 August 2012. 
 

1.1.3 CONSERVATION STATUS 
 
The Malleefowl (Leipoa ocellata) is listed as Vulnerable under the Evironment Protection and Biodiversity 
Conservation Act 1999 (Commonwealth) and is scheduled as ‘Fauna that is rare or likely to become extinct’ 
(Schedule 1) under the Wildlife Conservation Act (1950) (Western Australia).  

 

1.2 STUDY LOCATION 

 
Top Iron has an exploration tenement at Mummaloo approximately 75 km northeast of Wubin, near Mt 
Gibson, Western Australia (Tenement E59/1694, Figures 1 and 2). The company has undertaken exploration 
and test work at this project site to determine if there is suitable commercial grade iron present.  Due to the 
promising results, the company is now looking to progress the focus area on the east side of the tenement 
towards mining development (Figure 2); they do not plan to mine the west side.  They are currently 
undertaking appropriate environmental assessment including flora and fauna surveys. In 2011, Enviroworks 
conducted a Level 2 Flora Assessment in July and October (Enviroworks 2012) and mapped the major flora 
habitat.  Whilst undertaking this survey an active Malleefowl mound was discovered.  Following this, Phoenix 
Environmental Sciences conducted a Level 2 Vertebrate Fauna Assessment in autumn 2012, but did not find 
any further Malleefowl mounds on their sample sites.  Malleefowl mounds have been found nearby in other 
parts of the Mt Gibson area, also within the Australian Wildlife Conservancy pastoral lease (Richards and 
Algar 2010).   
 
In August 2012 Enviroworks was commissioned to undertake the present Targeted Malleefowl Survey in the 
focus area to determine the degree to which Malleefowl are using the area and recommend how to manage 
impacts on this species.   
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Specifically, the objectives of the Targeted Level 2 Malleefowl Survey were to; 
 

 Determine the most likely habitat that would be used by the Malleefowl. 
 Identify and log the GPS co-ordinates for any Malleefowl seen and their tracks or scats. 
 Identify and document the condition and location of any Malleefowl nest mounds. 
 Determine which mounds were in use by Malleefowl in the 2012 breeding season. 

 
Two structural plant communities have been identified and mapped at Mummaloo (Enviroworks 2012) (see 
Table1, Figure 3, Plate 2 below). 
 
Eucalyptus loxophleba var supralaevis  – E. salmonophloia Open Woodland 
 
Open scrub to open woodland (5 to 20m tall) of Eucalyptus loxophleba var supralaevis and E. salmonophloia 
emergent above shrubs/small trees of Acacia sps., Eremophila sps. and species of Santalaceae. The 
understorey is open and consists of mostly Acacia sps. and Eremophila sps. A low ground layer may be 
present and is dominated by chenopods (e.g. Maireana georgei) and daisies (Family Asteraceae). The 
community occurs on red loamy earths, hard pans and gravelly loams in essentially flat areas, sometimes on 
crests.  
 
Mixed-species Open-Dense Shrublands 
 
Open low to dense tall mixed species shrublands and thickets (to 4m) of tall Acacia acuminata Melaleuca 
stereophloia, Casuarina obesa over medium to tall shrubs of Allocasuarina tessellata, Eremophila 
oppositifolia var angustifolia, Grevillea scabrida, Melaleuca uncinata and others. A low ground layer is often 
present and is dominated by Borya sphaerocephala, chenopods (species of Maireana) and daisies (e.g. 
Olearia muelleri, species of Brachyscome). Geophytes are common (Orchids, Drosera macrantha, Wurmbea 
tenella). The community occurs on red loamy earths, shallow loams over rock, drainage lines, hill crests and 
slopes.  
 
There is no permanent running water but a seasonal creek occurs in the west and there are numerous small 
gullies indicating seasonal surface drainage.  Small deep (> 80cm) water-filled holes on bare rock were 
noted at three locations. Wildlife cameras showed a number of birds and mammals drinking at one 
waterhole. 
 

Table 1: Structural Plant Communities at Mummaloo Hill (Enviroworks 2012). 
 

Community Tenement (894 ha) Focus Area (439 ha) 
Woodland 233 ha 167 ha 
Shrubland 660 ha 272 ha 
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Plate 2: Tall open woodland (foreground) and dense shrubland (background). 
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2 METHODS 

 
As part of their Level 2 General Fauna Survey, Phoenix Environmental Sciences, developed a map of 
proposed Malleefowl habitat at Mummaloo. This was partially based on the vegetation community maps 
(EnviroWorks 2012).  While the Level 2 Fauna report had not yet been finalised, the map was made 
available to Enviroworks and was used to help design the study area for the present Targeted Level 2 
Malleefowl Survey – Figure 3. In addition the survey focussed on Top Iron’s proposed development envelope 
to the east of the tenement and areas of dense shrubland within it (areas of open shrubland and open 
woodland were considered to be less likely preferred Malleefowl habitat) – Figure 3. During the course of this 
survey, extra areas were included when they were considered to be potential Malleefowl habitat.  All areas 
surveyed were classified botanically as shrubland.  No woodland was surveyed for Malleefowl mounds 
except where it was necessary to pass through small areas of woodland in order to complete transects 
through the shrubland. All mapping is GDA94 Zone 50. 
 
The survey was undertaken between the 13 – 19 August 2012.  Each habitat was divided up into 
manageable areas and transects walked.  Two people walked in parallel at various intervals depending on 
the density of the vegetation.  This varied from 15 m to 40 m.  The method used was similar to the procedure 
described by National Heritage Trust (2006).  However, as the shrubland was largely very dense and 
surveying necessarily slow, with mounds being generally difficult to see and find, the grid intervals were 
adjusted, during the course of the survey as appropriate to enable visibility.  Sometimes it was also 
necessary to leave the grid line and search small patches of dense vegetation intensely before proceeding.  
Searches were also conducted for Malleefowl tracks and scats.  GPS coordinates were taken for mounds 
found.  Heat and motion sensitive cameras were placed on mounds which showed signs recent Malleefowl 
activity. 
 
Personnel 
 
Julie Raines (Australasian Ecological Services), a Zoologist/Vertebrate Ecologist with 28 years of 
experience, specialising in ornithology with previous experience in Malleefowl surveys, and 
 
Stephen Connell, an Ecologist and Botanist with 20 years experience, who has a thorough knowledge of the 
tenement, having conducted the Level 2 Flora Survey (EnviroWorks 2012).  
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3 RESULTS 

 
A total of 290 ha was surveyed involving a combined traversal by personnel of 140 km of shrubland.  Most of 
the shrubland was very dense to moderately dense with only the occasional small open area. 
 
Four mounds in addition to the original mound were located - therefore a total of 5 mounds were recorded in 
the focus area. All mounds were located on the eastern side of the focus area (the proposed project 
development envelope) - Figure 3. The mounds varied from being active to inactive.  No scats or tracks were 
found.  Generally the ground in the area surveyed was too hard / compact to leave track impressions. 
 

3.1 MALLEEFOWL MOUND DETAILS 

 
Mound 1 
 
Date of location:   29/10/2011 
GPS: 522371m E, 6717621m N 
Mound Description:  Active open mound in use this season 
Size: Diameter 4m Height at Rim 40cm 
Comment:  Has been scratched over and organic matter added to it.  Remote photography shows Malleefowl 
scratching and displaying. In October 2011 the mound was closed (Plate 4). Malleefowl were noted as 
tending the mound in May 2012 (Phoenix Environmental Sciences). A wildlife camera placed at the mound 
showed confirmed that a pair of birds was actively nesting and courting (Plates 5 and 6). Over a two week 
period the Malleefowl pair were routinely present, displaying and actively arranging nest debris in the 
morning with afternoon and evening activity being minor (Table 4). 
 
Habitat:   
The mound occurs within a flat landscape. The vegetation consists of a scrub-thicket to 4m of Acacia 
acuminata, Allocasuarina acutivalvis subsp. prinsepiana and Melaleuca stereophloia over heath of 
Eremophila clarkei, Grevillea paradoxa, Micromyrtus racemosa and Malleostemon roseus over herbs and 
grasses (e.g. Drosera macrantha, Austrostipa nitida, Erodium cygnorum). Shrub density is greatest above 
1m with clear pathways below. The substrate consists of relatively loose ferruginious gravelly red clay-loam 
with approximately 20% surface cover of fallen litter. 
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Plate 3: Mound 1 in unopened state, 28th October 2011 

 

 
Plate 4: Malleefowl Mound 1 – an open and active mound, 4th August 2012. 
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Table 2: Malleefowl presence at Mound 1. 

 
Date Times 
5 August 2012 7:14 -8:45 
6 August 2012 6:59-11:28 
7 August 2012 7:40-14:09 
8 August 2012 7:15-9:45 
9 August 2012 6:47-10:24 
10 August 2012 6:57-9:05, 16:27-16:57 
11 August 2012 7:09-9:10, 17:49 
12 August 2012 6:38-10.38, 16:53-17:01 
13 August 2012 6:33-9:17 
14 August 2012 6:56-8:06 
15 August 2012 6:58-10:14 
16 August 2012 7:11-9:49 
17 August 2012 6:48-8:36 
18 August 2012 6:34-7:04 
19 August 2012 6:35-9:34 

 

 
 

Plate 5: Malleefowl mating display,  9 August 2012 at Mound 1 
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Mound 2 
 
Date: 14/8/2012 
GPS: 522472m E, 6718936m N 
Mound Description:  Inactive for at least one season 
Size: Diameter 4m Height at Rim 10cm 
Comment: Has not been scratched over for some time, soil compacted and has small herbs growing on it. 
 
Habitat:   
The mound occurs within a flat landscape. The vegetation consists of a scrub-thicket to 4m of Acacia 
acuminata, Allocasuarina acutivalvis subsp. prinsepiana and Eremophila oldfieldii subsp. angustifolia over  
heath of Grevillea paradoxa, Olearia pimeleoides, Philotheca brucei, Acacia tetragonophylla and Eremophila 
oppositifolia var angustifolia over low shrubs (e.g. Ptilotus obovatus) over herbs and grasses (e.g. Drosera 
macrantha,  Erodium cygnorum, Tricoryne elatior and Zygophyllum aurantiacum subsp. aurantiacum). Shrub 
density is greatest above 1m with clear pathways below. The substrate consists of relatively compacted red 
clay-loam with a moderate gravel component and with approximately 10% surface cover of fallen litter. 
 

 
Plate 6: Malleefowl Mound 2 – an inactive mound, 14 August 2012. 
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Mound 3 
 
Date: 14/8/2012 
GPS: 522601m E, 6720419m N 
Mound Description: Recently Active 
Size: Diameter 4m Height at Rim 40cm 
Comment: Mound open, containing some organic matter and has been scratched over recently.  Soil loose 
and no vegetation present on the mound. Crossed-sticks were placed to test for future Malleefowl use. A 
wildlife camera placed at the mound detected no Malleefowl activity however it was only there for two days. 
 
Habitat:   
The mound occurs on a western slope below the crest of a low ridge. The vegetation consists of scrub-
thicket to 4m of Allocasuarina acutivalvis subsp. prinsepiana and Melaleuca stereophloia over heath of 
Dodonaea inaequifolia, Grevillea paradoxa, Micromyrtus racemosa, Olearia pimeleoides and Philotheca 
brucei over sparse mixed herbs and grasses (e.g. Aristida contorta, Erodium cygnorum). Shrub density is 
greatest above 1m with clear pathways below. The substrate consists of relatively loose ferruginious gravel 
over red clay-loam with approximately 20% surface cover of fallen litter. 
 

 
Plate 7: Malleefowl Mound 3 – a recently active mound, 14 August 2012. 
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Mound 4 
 
Date: 17/8/2012 
GPS: 522308m E, 6719274m N 
Mound Description:  Inactive, probably for 2 seasons 
Size: Diameter 4m Height at Rim <5cm 
Comment: An open inactive mound.  Has not been scratched over for some time, soil is compacted and 
there are some large plants growing on the mound. 
 
Habitat:  The mound occurs within a flat landscape. The vegetation consists of a scrub-thicket to 4m of 
Acacia acuminata, Allocasuarina acutivalvis subsp. prinsepiana, Callitris columellaris and Eremophila 
oldfieldii subsp. angustifolia over heath of Olearia pimeleoides, Philotheca brucei, Scaevola spinescens 
Acacia tetragonophylla, Eremophila clarkei and Grevillea paradoxa over low shrubs (e.g. Grevillea scabrida, 
Ptilotus obovatus) over mixed herbs and grasses (e.g  Aristida contorta, Cephalipterum drummondi, Erodium 
cygnorum, Waitzia acuminata). Shrub density is greatest above 1m with clear pathways below. The 
substrate consists of relatively compacted red clay-loam with a moderate gravel component and with 
approximately 10% surface cover of fallen litter. 
 

 
Plate 8: Malleefowl Mound 4 – an inactive mound, 17 August 2012. 
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Mound 5 
 
Date: 18/8/2012 
Mound Description:  Inactive since last season 
Profile : Profile 1 Mound 
Size: Diameter 4m Height at Rim 40cm 
Comment: Has not been scratched over recently.  In shade under a York Gum Tree. No plants present on 
mound, but debris has fallen on it. Crossed-sticks were placed to test for future Malleefowl use. 
 
Habitat:  The mound occurs within a gently sloping East-facing landscape. The vegetation consists of a 
scrub-thicket of Acacia acuminata, Eremophila oldfieldii subsp. angustifolia and Santalum lanceolatum with 
occasional emergent Eucalyptus loxophleba subsp. supralaevis to 7m over heath of Acacia tetragonophylla 
Eremophila clarkei, Olearia pimeleoides and Senna artemisioides var filifolia  over mixed herbs and grasses 
(e.g. Aristida contorta, Cephalipterum drummondi, Erodium cygnorum, Schoenia cassiniana, Zygophyllum 
aurantiacum subsp. aurantiacum). Shrub density is greatest above 1m with clear pathways below. The 
substrate consists of relatively loose ferruginious gravel over compacted red clay-loam with a moderate 
gravel component and with approximately 20% surface cover of fallen litter. 
 
 

 
Plate 9: Malleefowl Mound 5 – a recently active mound, 18 August 2012. 
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4 REGIONAL MALLEEFOWL HABITAT AND RECORDS 

 
Figure 4 and Table 3 show the regional vegetation communities which have been mapped by Beard (1972).  
As outlined in Table 3, the closed mixed species shrubland vegetation types are likely to represent preferred 
habitat for Malleefowl, based on the presence of more dense groundcover to provide shelter and protection 
from predators.  Open species shrublands and mixed eucalypt woodland / shrubland vegetation types also 
represent possible Malleefowl habitat. 
 
Four Beard (1972) mixed species shrubland vegetation units occur in area which have been categoried as 
preferred Malleefowl habitat (units 437, 495, 551 and 552 – highlighted in blue in Table 3).  Additionally 
another five units have been categorised as possible Malleefowl habitat (units 141, 357, 358, 385 and 420 – 
highlighted in light green in Table 3).    These vegetation units are extensive and well connected beyond the 
Mummaloo tenement – particularly units 437, 495, 141 and 420 (Figure 4). Therefore, it can be concluded 
that large amounts of potential Malleefowl habitat exist outside the proposed Mummaloo project area of 
disturbance.    
 

Table 3: Regional Vegetation Types and Suitability as Malleefowl Habitat 
 

Vegetation 
Type 

Description Preferred 
Malleefowl 
Habitat? 

125 Bare areas; salt lakes No 
128 Bare areas; rock outcrops No 
352 Eucalyptus woodland No 
356 Eucalyptus open woodland over saltbush No 
141 Eucalyptus woodland / Acacia mixed open shrubland Possible 
357 Eucalyptus woodland / Acacia mixed open shrubland Possible 
358 Acacia open shrubland Possible 
385 Eucalyptus isolated mallee shrubs / Acacia open shrubland  Possible 
420 Acacia open shrubland Possible 
437 Acacia mixed shrubland / Eremophila mixed sparse shrubland Yes 
495 Acacia mixed shrubland Yes 
551 Allocasuarina closed shrubland Yes 
552 Allocasuarina mixed shrubland Yes 

 
 
Potential clearing of preferred Malleefowl habitat within the Mummaloo development area only represents a 
very small fraction (1.8%) of the preferred habitat within a 10 km radius – refer to Table 4 below. 
 
 

Table 4: Estimated Proportional Loss of Preferred Malleefowl Habitat within 10 km Radius  
 
 Area of Habitat Within Mummaloo 

Development Envelope (defined as study 
area for this survey – Figure 3)  

Preferred Habitat Area within a 
10 km Radius (Units 437, 495, 
551 and 552 - Beard, 1972)  

Area – hectares 
preferred habitat 

290 15,692 

Potential Proportional 
Habitat Loss (%) 

1.8% 
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Based on the small proportional habitat loss that may result from the Mummaloo project, it is concluded that 
the project is unlikely to have a significant impact on the local Malleefowl population.  This conclusion is 
supported by previous targeted surveys conducted for Malleefowl as part of the Environmental Impact 
Assessment for the Mount Gibson Iron Ore Mine and Infrastructure Project (ATA Environmental Scientists, 
2005).  As shown on Figure 4, ATA Environmental Scientists (2005) located in total 113 Malleefowl mounds 
approximately 8 km to the north west of the Mummaloo Tenement (of these at the time 98 were active and 
15 were inactive).  This indicates a substantial Malleefowl population exists to the north west.  Additional 
malleefowl populations are likely exist to the west, south or east within available mixed species shrubland 
habitat. 
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5 LIMITATIONS 

 
There were no significant limitations to conducting this survey for the purpose of locating Malleefowl mounds.  
Table 6 summarises an assessment of the limitations and effectiveness of the present survey using the 
guidelines provided in EPA Guidance Statement 56 (EPA 2004). 
 

Table 5: Survey Limitations 
 

Possible Limitation Comment

Level of survey. Appropriate - as a Malleefowl mound has already been found on the 
tenement within the focus area a targeted survey was deemed 
necessary. 

Competency/experience of the 
consultant(s) in carrying out the survey. 

Zoologist/Ecologist has 28 years experience in vertebrate ecology, 
specialising in ornithology, including experience with Malleefowl 
surveys.  Ecologist and Botanist has good general field experience 
and intimate knowledge of the area and its vegetation units. 

What faunal groups were sampled and 
were some sampling methods not able to 
be employed because of constraints? 

Sampling adequate for Targeted Level 2 Malleefowl Survey with 
additional employment of heat and motion sensitive cameras to 
determine if mounds were being frequently visited by Malleefowl.  
Incidental observations of other fauna were also made to supplement 
existing data. 

Proportion of fauna identified, recorded 
and/or collected. 

Mounds correctly identified and photographed.  All incidental fauna 
seen were identified to species 

Sources of information. Sources include results of Level 2 Flora Assessment providing 
detailed habitat data and some information from the Level 2 Fauna 
Assessment including maps of suggested Malleefowl habitat.  Several 
pertinent references were examined including a survey of the Mt 
Gibson area immediately to the east of the Mummaloo Hill Mining 
Tenement. 

The proportion of the task achieved and 
further work which might be needed. 

All Malleefowl habitat within the focus area (development envelope), 
as recommended in the Level 2 Fauna Survey (Phoenix staff pers 
comm.) was sampled.  Some additional shrubland vegetation was 
also sampled and mapped, at the discretion of the surveyors at the 
time.  This survey occurred only in the shrubland of the focus area.  It 
did not neccessarily include woodland with dense shrubland 
underneath in the focus area (if it was away from the survey 
transects) and did not include any survey of the non-focus area. 

Timing/weather/season/cycle. Survey conducted in August 2012.  Conditions were generally sunny, 
occasionally cloudy.  Care was taken to avoid surveying when light 
levels were low, because the mounds are hard to see in the dense 
vegetation. 

Disturbances (e.g. fire, flood, accidental 
human intervention etc.) which affected 
results of survey. 

No disturbances affected the survey. 

Intensity. (In retrospect, was the intensity 
adequate?). 

Survey intensity was adequate.  

Completeness (e.g. was relevant area 
fully surveyed). 

Survey covered all areas within the development envelope 
recommended by Phoenix following its Level 2 Fauna Survey and 
included some additional areas of shrubland.   

Resources (e.g. degree of expertise 
available in animal identification to taxon 
level or equipment). 

All fauna species identified to taxon level.  Adequate equipment and 
background information available. 

Remoteness and/or access problems. No access problems encountered. 
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6 DISCUSSION 

 
Five malleefowl mounds have been found in the focus area of the Top Iron Mummaloo Hill Mining Tenement.  
All were located on the eastern side of this area.  One was shown to be active (Mound 1) and was visited 
frequently by a Malleefowl pair as demonstrated by the heat and movement sensitive camera deployed 
there.  It appears the pair will nest there, during the current 2012 nesting season. 
 
Mound 3 was also used recently (probably within a couple of weeks), but it is not clear whether the 
Malleefowl, using Mound 3 were the same as those using Mound 1.  A camera was deployed to Mound 3, 
but only for two days.  No malleefowls visited during that time, however, August is early in the season and 
the Malleefowl using it may not, as yet, have decided which nest to use. 
 
A total of 290 ha was searched in order to find these mounds.  As Malleefowl use one mound per season 
and will usually reactivate a mound rather than build a new one, it is common practice to estimate Malleefowl 
density, such that one active mound per km2 represents one breeding pair per km2 (Priddel and Wheeler 
2003, Wheeler and Priddel 2009).  The active mound would therefore indicate a density of 0.34 Malleefowl 
per km2 in the focus area. 
 
Malleefowl occur in both arid and semi arid country and typically exhibit the highest density and nesting 
success in semi arid areas where grazing is absent (Benshemesh 2005, Priddel and Wheeler 2003, Wheeler 
and Priddel 2009).  Based on estimates in NSW, such areas might be expected to have a density of 
approximately one pair per km2.  Based on this comparison, the density of nesting pairs at Mummaloo are 
lower than this.  However, Malleefowl pairs range over a large area, but may show a strong preference for a 
particular area for nesting, resulting in a non random distribution of nesting mounds, some of which may be 
relatively close together (Priddel and Wheeler 2003).  As all the mounds were found on the east side of the 
focus area close to its eastern boundary, it suggests the Malleefowl may be showing preferences.  It is also 
quite possible that the territory of the Malleefowl pair using Mound 1 extends some distance to the east of the 
tenement. 
 
The west side of the Mummaoo Hill Mining Tenement (west of the focus area) was not surveyed, so it is not 
known if there are also Malleefowl using this area or not, although no Malleefowl were found in this area by 
Phoenix (2012) and were not noted by EnviroWorks during previous vegetation surveys (EnviroWorks 2012). 
 
The clearing of habitat and presence of a mining operation, associated infrastructure and traffic may 
introduce a number of potential impacts to this species.  The National Malleefowl Recovery Plan identifies a 
wide range of threatening processes to Malleefowl (Benshemesh 2005, DEWHA Species Profile and Threats 
database).  Those that are likely to be relevant to the Top Iron Mummaloo Project are listed in Table 4.  
There are a range of mitigation measures that Top Iron can use to reduce these impacts.  These mitigation 
measures are also summarised in Table 5 and should be included within a Malleefowl Management Plan.   
 
The proposed mining operation is unlikely to have a significant impact on the Malleefowl population based on 
the following: 
 

 Only one active Malleefowl mound occurs within the project development envelope.  If it is required 
to be disturbed Top Iron have committed this will occur outside the breeding season; and 

 Large amounts of potential Malleefowl habitat exist outside the proposed disturbance area.  The 
estimated proportional loss of preferred Malleefowl habitat within 10 km surrounding the tenement is 
only 1.8%. 

 
It is understood a Commonwealth referral is being undertaken to determine whether the proposal is 
considered to be controlled action under the Environmental Protect and Biodiversity Conservation (EPBC) 
Act 1999. It is also understood a Malleefowl Management Plan is being prepared for the Mummaloo project.  
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Table 6: Potential Impacts of Mining at Mummaloo on Malleefowl. 

 
Potential Impact Mitigating Measures 
Direct Disturbance and Clearing 
Malleefowl can be directly affected by 
disturbance at nest mounds or nearby. 

Where possible direct disturbance to mounds 
should be avoided.  Where this is not possible it 
should be considered as part of the Malleefowl 
Management Plan how disturbance to Malleefowl 
can be minimised (for example by ensuring 
clearing occurs outside of the breeding season 
and confirming alternative nesting areas are 
available outside the disturbance footprint). 
 
In general it should be aimed to minimise 
vegetation clearing wherever practicable, 
particularly the dense shrublands which are 
preferred habitat for Malleefowl in this region. 
 
It would also be necessary to conduct a survey 
ahead of and additional clearing outside of the 
current development envelop such as access 
roads and other infrastructure to ensure new 
Malleefowl mounds are not destroyed or 
disturbed. 

 
Traffic 
Malleefowl travel over large territories 
(Benshemesh 2000) and are relatively slow 
moving animals.  They can be hit by passing 
traffic  
 

 
Vehicular access can be limited to roads 
essential for operations and travelling, thereby 
reducing the risk of hitting Malleefowl on the road.
 
Traffic can be directed away from nest mounds 
and speeds can be limited particularly in the 
vicinity of nest mounds. 
 

Fragmentation and Isolation of Populations 
Small and isolated populations of Malleefowl are 
more vulnerable to the impacts of threatening 
processes (Benshemesh 2005), e.g. fragmented 
bushland may result in reduced movement 
between areas, with consequent reduced 
recruitment and inbreeding.   
 
Predation, disease and fire effects may also be 
exacerbated where small, isolated habitats exist 
(Benshemesh 2000). 
 

 
Minimise vegetation clearing as described above 
and leave wide connections between the 
shrubland habitat type. 

Fire 
Fire (both wildfire and prescribed burning) is a 
major threat to the Malleefowl, especially when it 
occurs on a broad scale or at frequent intervals 
(Benshemesh 2000, 2005; Priddel and Wheeler 
1995). Fire may cause direct mortality of 
Malleefowl and can also reduce the suitability of 
habitat to the species by altering the structure 
and floristic composition of the vegetation 

 
Fire threats can be reduced by implementing a 
Fire Management Plan, with a focus on 
minimising the spread of large fires and 
promoting patchier burns if fire does occur, as 
outlined in Benshemesh (2000). 
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Potential Impact Mitigating Measures 
(Benshemesh 2005, Priddel and Wheeler 1995). 
It is known to take at least six years for 
Malleefowl to resume breeding in habitats that 
have been burnt (Benshemesh 1996), and it may 
take up to 30 years for populations to fully 
recover after fire (Benshemesh 1992). 
 

Predation and degradation from rabbits 
Predation is a major cause of mortality and a 
major threat to the long-term survival of the 
Malleefowl and tends to increase in human 
disturbed areas (Benshemesh 2005).  Foxes are 
the Malleefowl’s main predator, preying upon all 
stages of its lifecycle, including eggs. Cats are 
also a major predator, particularly in the absence 
of foxes (Wheeler and Priddel 2009).  Rabbits 
can cause major degradation and alteration of 
habitat, particularly in areas that are disturbed 
and where water is provided (Benshemesh 
2000). 

 
The risk of predation (cats and foxes) and habitat 
degradation (rabbits) can be reduced by 
implementing feral animal-control baiting 
programmes specifically targeting foxes, cats and 
rabbits, as recommended in Benshemesh (2000). 

 

  



 

  
          Targeted Malleefowl Survey - Mummaloo   P a g e  | 20 

 

 

7 REFERENCES 

 
ATA Environmental Scientists (2005) Malleefowl Assessment Mt Gibson.  Unpublished report to Mount 
Gibson Mining Ltd 
 
Barrett, G., A. Silcocks, R. Poulter, S. Barry, and R. Cunningham (2003). Australian Bird Atlas 1998-2001: 
Main Report to Environment Australia. Birds Australia, Melbourne. 
 
Beard, J.S. (1972) The Vegetation of the Jackson Area, Western Australia: Map and Explanatory Memoir. In 

'1:250,000 Series.' Perth, WA. 
 
Benshemesh, J. (1992). The Conservation Ecology of Malleefowl, with Particular Regard to Fire. PhD 
Thesis. Monash University, Clayton: cited in Benshemesh, J. (2000) National Recovery Plan for Malleefowl, 
Environment Australia. 
 
Benshemesh, J. (1996). Monitoring Malleefowl in North-west Victoria: 1995-96. Department of 
Natural Resources and Environment, Mildura, Victoria. 
 
Benshemesh, J. (2000). National Recovery Plan for Malleefowl. Department of Environment and Heritage, 
Canberra. 
 
Benshemesh, J. (2005). Malleefowl monitoring in Victoria 2004/5. Unpublished report to Victorian Malleefowl 
Recovery Group, Melbourne. 
 
Environmental Protection Authority. (2004). Guidance for the Assessment of Environmental Factors. 
Terrestrial Fauna Surveys for Environmental Impact Assessment in Western Australia No. 56. Perth. 
 
Enviroworks (2011). Level 2 Flora and Vegetation Survey – Mummaloo, Unpublished report for Top Iron Pty. 
Ltd. 
 
Garnett, S. T., and G. M. Crowley. (2000). The Action Plan for Australian Birds. Environment Australia, 
Canberra. 
 
Johnstone, R. E. and G. M. Storr. (1998). Handbook of Western Australian Birds. Volume 1 - Non-
Passerines (Emu to Dollarbird). Western Australian Museum, Perth. 
 
Marchant, S. and P.J. Higgins (Eds) (1993). Handbook of Australian, New Zealand and Antarctic 
Birds. Volume Two - Raptors to Lapwings. Melbourne: Oxford University Press. 
Priddel, D. and R. Wheeler. (1995). 
 
Priddel, D. and R. Wheeler (1995). The Biology and Management of the Malleefowl (Leipoa 
ocellata) in New South Wales. Species Management Report 19. New South Wales 
National Parks and Wildlife Service, Hurstville, New South Wales. 
 
Priddel, D. and R. Wheeler. (2003). Nesting activity and demography of an isolated population of malleefowl 
(Leipoa ocellata). Wildlife Research 30:451-464 
 
Richards, J., and Algar, D. (2010). 'Predator control in the southern rangelands of Western Australia.' Final 
Report to the Australian Wildlife Conservancy, Perth. 
 
Wheeler R. and Priddel D. (2009) The impact of introduced predators on two threatened prey 
species: A case study from western New South Wales. Ecological Management & 
Restoration 10, S117–S123. 



 

  
          Targeted Malleefowl Survey - Mummaloo   P a g e  | 21 

 

 

8 FIGURES 

 



 

  
 Targeted Malleefowl Survey - Mummaloo   P a g e  | 22 

 

 

Figure 1: Location of Top Iron Tenement E 59/1694. 
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Figure 2: Aerial Photography and the Study Area. 
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Figure 3: Malleefowl Mounds 
 



 

  
 Targeted Malleefowl Survey - Mummaloo   P a g e  | 25 

 

 
Figure 4: Regional Vegetation Types and Malleefowl Records 


