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EXECUTIVE SUMMARY  

Southern Cross Goldfields Ltd (SXG) is proposing to develop the Marda Gold Project, 

approximately 115 km north of Southern Cross.  In addition to the Marda Central tenement, the 

project includes satellite deposits at King Brown and Golden Orb.  As part of the Environmental 

Impact Assessment for the Marda Project, Bamford Consulting Ecologists (BCE) was 

commissioned on behalf of SXG to conduct a Targeted Fauna Assessment of the Marda Project 

tenements and associated proposed haul roads, camps and airstrips, with a focus on the 

conservation significant Malleefowl (Leipoa ocellata, EPBC Vulnerable).  

The targeted survey was conducted from the 26
th
 to the 30

th
 November 2012. Three Malleefowl 

mounds were recorded; all appeared inactive for some time.  

Malleefowl mounds were recorded within dense shrublands, however there was some variation 

in vegetation types within which mounds were recorded.  As expected, mounds were not found 

on heavy clay soils, such as within the Eucalypt Woodland present in all Project development 

areas.  Mounds were present in sandy-loam, gravelly-loam and even fairly rocky soils.  

Approximately 400 ha of Malleefowl breeding habitat (dense litter forming shrublands on sandy-

loam to rocky soils) were mapped across the Marda project tenements.  However, most of this 

lies outside the proposed open pit areas.  A Malleefowl Management plan should be 

implemented to minimise any impacts associated with the project on the local Malleefowl 

population.  
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1 INTRODUCTION  

1.1 Introduction  

Southern Cross Goldfields Ltd (SXG) is proposing to develop the Marda Gold Project, 

approximately 115 km north of Southern Cross (see Figure 1).  In addition to the Marda Central 

tenement, the project includes two satellite deposits - King Brown and Golden Orb (see Figure 

2).  As part of the Environmental Impact Assessment for the Marda Project, Bamford Consulting 

Ecologists (BCE) was commissioned on behalf of SXG to conduct a Targeted Fauna Assessment 

of the three tenements and the associated miscellaneous leases (proposed haul roads, camps and 

airstrips).  

1.2 Targeted Fauna Assessment 

Due to the presence of Malleefowl in adjacent areas (including Mt Jackson), SXG commissioned 

BCE to undertake a targeted Fauna Assessment with a focus on the conservation significant 

Malleefowl, (Leipoa ocellata, EPBC Vulnerable).  

The BCE targeted survey had the following objectives: 

¶ determine the presence of Malleefowl and their usage of areas for breeding within the 

King Brown (M77/646 and M77/931), Marda Central (M77/394) and Golden Orb 

(M77/962 and E77/1320) tenements, and along proposed Haul Roads, Airstrip and 

Camp(L77/238 to 242) tenements; and  

¶ assess and map habitat with regard to its suitability for the Malleefowl in the same areas. 

1.3 Description of Survey Area. 

The survey area in which the targeted Fauna Assessment was undertaken (Figure 2) was 

therefore:    

¶ The three SXG tenements, Marda Central, King Brown and Golden Orb; and  

¶ Areas of suitable Malleefowl habitat along proposed haul roads, access roads, airstrips 

and camps (see Figure 2).   
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Figure 1. The location of the SXG Project Area.  
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Figure 2. The SXG Marda Gold Project Tenure.  

Marda Central 

King Brown  

Golden Orb 
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2 BACKGROUND  

2.1 Regional Description 

The Interim Biogeographic Regionalisation of Australia (IBRA) (Environment Australia, 2000) 

has identified 26 bioregions in Western Australia. Bioregions are classified on the basis of 

climate, geology, landforms, vegetation and fauna (Thackway and Cresswell, 1995). IBRA 

Bioregions are affected by a range of different threatening processes and have varying levels of 

sensitivity to impact (EPA, 2004). 

The Marda Gold Mining Project survey area lies on the Yilgarn Craton in the Southern Cross 

subregion (C002) within the Coolgardie IBRA Bioregion (Thackway and Cresswell, 1995). The 

Coolgardie Bioregion falls within the Bioregion Group 2 classification.  Bioregions within 

Group 2 have ñnative vegetation that is largely contiguous but is used for commercial grazingò. 

The Coolgardie IBRA Southern Cross subregion consists of gently undulating uplands dissected 

by broad valleys with bands of low greenstone (Cowan et al. 2001). Diverse woodlands, rich in 

endemic eucalypts, occur on low greenstone hills, on alluvial soils on the valley floors, around 

the saline playas of the regionôs occluded drainage system, and on broad plains of calcareous 

earths (Cowan et al. 2001). 

2.2 Vegetation Overview at Marda Gold Project  

Several vegetation surveys have been conducted within the Marda Project Area (Rapallo 2012, 

Botanica 2011). Ten major vegetation communities have been identified: 

1. Eucalyptus woodland over mixed open shrubs - composed of mixed Eucalyptus 

species (E. salmonophloia, E. salubris, E. sheathiana, and E. loxophleba), over mixed 

Acacia and Eremophila species over open Maireana, Ptilotus, and/or Atriplex species; 

2. Causaurina pauper open woodland over mixed Acacia shrubs - primarily  A. ramulosa 

var. ramulosa and A. burkittii, and Eremophila species, particularly Eremophila 

oldfieldii; 

3. Banded Ironstone vegetation complex - Mixed tall shrubs on banded ironstone or 

weathered granite ridges and slopes, most commonly dominated by Grevillea 

obliquistigma, Allocasuarina acutivalvis, A. eriochlamys, Melaleuca leiocarpa and 

Acacia  ramulosa. 

4. Acacia Woodlands - dominated by A. acuminata, A. burkittii, and A. ramulosa, usually 

over Eremophila spp. medium  shrubs and Ptilotus  obovatus.  Occurs on hill slopes or 

slight stony rises.   

5. Melaleuca atroviridis open woodlands - Open Melaleuca atroviridis low trees over 

mixed medium shrubs dominated by Eremophila and Acacia species on rocky hillsides; 

6. Eucalyptus ewartiana mallee woodland - over Acacia acuminata shrubs over mixed 

small shrubs and herbs; 
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7. Creekline vegetation complex - Open woodlands consisting of medium Eucalyptus 

corrugata trees over open Acacia and Eremophila species. 

8. Eucalyptus griffithsii  low woodland - over Acacia aneura or Acacia ramulosa low 

woodland over various Eremophila species. 

9. Rough-fruited Mallee (E. corrugata) / Giant Mallee (E. oleosa) woodland ï open 

mallee woodland over mixed shrubs and rocky rises. 

10. Dense Allocasuarina spp. woodland over mixed shrubs on and stony rises and slopes.  

 

2.3 Malleefowl   

The Malleefowl is listed as Vulnerable under the Environment Protection and Biodiversity 

Conservation (EPBC) and Wildlife Conservation Acts (see Appendix 1 and 2).  In Western 

Australia, Malleefowl occur mainly in scrubs and thickets of Mallee (Eucalyptus spp.), Boree 

(Melaleuca lanceolata) and Bowgada (Acacia linophylla), and also other dense, litter-forming 

shrublands including Mulga (Acacia aneura) Shrublands (Johnstone and Storr, 2004). Nesting is 

typically restricted to dense shrublands (which provide protection and nesting material) on a 

range of substrates (such as sand, loam and gravel) while heavy (clayey) soils are avoided. 

Malleefowl will however forage in open areas adjacent to nesting habitat (Open Eucalypt 

Woodlands, grasslands, crop fields and around roads, SEWPaC, 2012). 

The speciesô distribution was once larger and less fragmented, but the widespread clearing of 

suitable habitat, coupled with the degradation of habitat by fire and livestock, and fox predation, 

have reduced Malleefowl numbers considerably (Johnstone and Storr, 2004).  

The Malleefowl Mound 

Malleefowl have developed a highly sophisticated method of temperature control for egg 

incubation. They construct distinctive nests that comprise a large mound covering a central core 

of leaf litter. The mound is constructed out of sand, pebbles or small rocks, depending on the 

habitat available. Mounds have a large central depression which is filled with leaf litter and 

covered with soil. Eggs are laid within the mound, buried and left to incubate by the heat 

generated from decomposing leaf litter (Malleefowl Preservation Group, 2012).  An adult pair 

maintain the mound temperature of 32 ï 34 °C by adjusting soil cover to either retain or expel 

heat from the egg chamber (Malleefowl Preservation Group, 2012).  

Malleefowl are monogamous with pair bonds maintained for life (Priddel and Wheeler, 2003). 

The mound is constructed and maintained by an adult pair over 9 - 11 months of the year 

(Malleefowl Preservation Group, 2012). Nest preparation occurs in autumn and the male will 

tend the nest through summer until temperatures begin to fall.  

Malleefowl mounds range in size and diameter, depending on age and activity, however mounds 

commonly span more than five metres and up to one metre high.  A pair of Malleefowl will often 
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use the same nest over subsequent seasons however nest fidelity is highly variable. Some 

Malleefowl pairs have been recorded using the same mound for up to nine years while others 

relocate seasonally between a cluster of two, three or four mounds (Priddel and Wheeler, 2003). 

Malleefowl mounds used over many generations can attain a size of over 20 metres (Malleefowl 

Preservation Group, 2012).  

Mound construction and breeding rely heavily on rainfall. Malleefowl have been recorded 

abandoning mound construction or failing to use a mound during seasons of low rainfall (Priddel 

and Wheeler, 2003). Breeding Malleefowl tend to be sedentary, as they nest and roost in the 

same area year after year. Breeding males do not stray far from the nest however birds may range 

over several kilometres outside the breeding season (DEC, 2012). Malleefowl also require large 

amounts of leaf litter for egg incubation and so are generally restricted to areas of dense 

vegetation that have not been burnt for many years.  

Established pairs generally breed annually with eggs laid from September to January. The 

average clutch size is 16 (but may range from 5 to 30) and the incubation period lasts for 

between 62 and 64 days (DEC, 2012a). Malleefowl chicks receive no parental care and as a 

result chick mortality is high due to predation and exposure (DEC, 2012a).  

Priddel and Wheeler (2003) studied the nesting activity of Malleefowl within an isolated remnant 

of mallee in central New South Wales.  The maximum longevity recorded for breeding adults 

was 12 years with an average of 7.5 years.  Over a twenty year period the population declined, 

with large population decreases coincident with years of low rainfall and unsuccessful breeding.  

Mound Profile 

The profile of a Malleefowl Mound changes with breeding activity and age (erosion and 

vegetation growth). A number of profile stages are classified according to age (Benshemesh et. 

al., 2007) and include: 

1. Typical crater with raised rims. This is the typical shape of an inactive nest. However the 

nest may also be active and open. 

2. Nest fully dugout. The characteristic of this profile is that the crater slopes down steeply, 

and at the base the sides drop vertically to form a box- like structure with side usually 20 

to 30 cm deep. Often, litter will have been raked into windrows, and may have started to 

enter the nest. 

3. Nest with litter. This is the next stage after profile 2. Litter will have been raked into the 

nest by Malleefowl, and thick layers of litter are evident on the surface. There may or 

may not be sand mixed with the litter at this stage. 

4. Nest mounded up (no crater). This is the typical profile of an active but unopened 

Malleefowl nest. The active mound is closed and dome shaped. 
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5. Nest a sandy crater with peak in centre. This is a typical profile of an active nest which is 

in the process of being closed by Malleefowl. 

6. Nest low and flat without peak or crater. This mound has not been used for some time 

and weathering and erosion have óflattenedò the original mound. 

3 METHODS 

3.1 Field survey   

3.1.1 Overview 

The SXG targeted survey was conducted from the 26
th
 to the 30

th
 November 2012 by: 

¶ Mr Jeff Turpin (B.Sc.Zool); 

¶ Mr Tim Gamblin (B.Sc.Zool.Cert.Env.Man); 

The field survey was conducted under DEC Regulation 17 (Licence to take Fauna for Scientific 

Purposes) licence number SF008949.  This fauna assessment document was prepared by Dr 

Mike Bamford, Mr Jeff Turpin and Mr Tim Gamblin.  

The field survey included several components: 

1. Targeted searching for the conservation significant EPBC Vulnerable, Malleefowl Leipoa 

ocellata, with a focus on the mounds of this species; 

2. Assess the vegetation and fauna habitats present to determine the extent of suitable 

Malleefowl habitat; 

3. Targeted and opportunistic surveying for other fauna of conservation significance; and 

4. Opportunistic observations of all fauna encountered. 

 

3.1.2 Targeted searching for conservation significant species 

The focus of the survey was to search for the presence of Malleefowl and its mounds in the 

Marda Central tenement as well as the Projectôs two satellite tenements at King Brown and 

Golden Orb. The areas surveyed included the proposed processing area, deposits (pits), haul 

roads, camps, airstrips and access roads.  

Targeted searching for Malleefowl aimed to locate mounds, or evidence of Malleefowl such as 

their tracks and feathers.  Targeted searching for Malleefowl was conducted in areas considered 

to be suitable habitat on the basis of aerial imagery and vegetation mapping.  These included 

Banded Ironstone ridges and adjacent plains supporting dense shrublands, dense Acacia 

shrublands and dense Allocasuarina woodlands on stony hills and slopes (see Figure 3).  
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In addition areas traversed were identified and mapped as not suitable, suitable or marginal 

habitat for Malleefowl mounds.  Searching was conducted along a series of walked tracks ï two 

personnel spaced 25 m apart in dense shrubland and up to 40-50 m apart in open woodland.  

When Malleefowl mounds were located, the location, physical details of the mound and 

vegetation type were recorded (mound width, height, depth, shape / profile and substrate). The 

approximate age of each mound was classified according to the criteria listed below (based 

largely upon pers. obs - J. Turpin and M.Bamford): 

Active 

¶ Active: Fresh scratching, loose soil and mound dug out in preparation for the breeding 

season or mounded for breeding. Mounds containing abundant but weathered plant 

material and shell fragments have been used regularly over at least the previous few 

years. 

Recently Active 

¶ Recently used (1-5 years): No signs of current activity, such as scratching however 

mound may still contain large amounts of leaf litter if not excavated. Soil surface 

compacted however, mound slopes still steep and no plants growing in mound. Well 

defined central depression. 

Inactive 

¶ Moderately old (5-20 years): No recent activity, soil compacted and no plant material. 

Surface of mound showing some weathering, such as loose soil and debris accumulating 

in defined central depression, and some plant colonisation possibly present.  

¶ Old (20-100 years): Mound moderately to very weathered, often with a veneer of gravel 

on the slopes because of removal of fine materials from the surface.  Some bushes 

growing on mound.  

¶ Very old (100+ years): Mound very weathered, with profile low and central depression 

poorly defined.  Bushes and even small trees growing on mound. 

 

3.1.3 Habitat Suitability Mapping   

The landscape, vegetation and soils of the tenements and proposed project development areas 

were classified into Vegetation and Substrate Associtions (VSAs) using aerial photogrpahs and 

ground-truthing.  This made it possible to identify VSAs that provide habitat for Malleefowl to 

construct mounds.  Habitat was recorded as either Malleefowl habitat, marginal Malleefowl 

habitat or not mapped which indicated it was unsuitable.  This assessment was based upon the 
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description of Malleefowl habitat in Section 2.3. Many Malleefowl mounds have been recorded 

by BCE in the local Mt Jackson area within dense Acacia shrublands with a gravelly substrate 

and also within dense Allocasuarina and Melaleuca thickets and on gravel, sandy or loamy soils 

(BCE, 2012). In addition during previous surveys BCE has found mounds are concentrated on 

the slopes of hills, in gravelly loam soils where the vegetation consists of a dense tall shrubland 

(BCE, 2008).  

 

  

Figure 3. Fauna survey transects (red lines) targeting Malleefowl mounds.  

 

3.1.4 Opportunistic observations  

At all times, observations of fauna were noted when they contributed to the accumulation of 

information on the fauna of the site.  These included such casual observations as birds or reptiles 

seen while travelling through the site.  

4 RESULTS 

4.1 Malleefowl 
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No Malleefowl were sited during the survey. 

No active (current use) or recently active (1-5 years) Malleefowl mounds were recorded within 

the three tenements.  Three old, inactive Malleefowl mounds were observed within the survey 

area (see Table 1, Figure 4, Plates 1 - 3).  One mound was located in the Marda Central tenement 

and one in the Golden Orb tenement with a third historical mound along the Golden Orb Haul 

Road alignment. Additionally, a Malleefowl feather was recorded from the Marda Central 

tenement indicating the species moves through and utilises habitat within the tenement.    

 
Plate 1. Mound 1. An old inactive mound within the Marda Central tenement.  
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Plate 2. Mound 2. An old inactive mound within the Golden Orb deposit.  

 

 

Plate 3. Mound 3. A very old inactive mound within the Golden Orb deposit.  

 






















