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Executive Summary 

Introduction 

Salt Lake Potash Ltd proposes to develop a potash extraction project on Lake Way, south 

of Wiluna.  Bamford Consulting Ecologists (BCE) contributed to the fauna component of 

the assessment of a demonstration project in early 2019, and was then commissioned to 

undertake a fauna assessment for the 200 ktpa expansion project, including a comprehensive 

(level 2) field investigation.  The focus of this assessment is vertebrate fauna and the 

environments that support these species.  Aquatic and subterranean fauna are being 

addressed elsewhere.  This report presents the results of this assessment, incorporating 

desktop review, observations from the brief site visit in early 2019 (31st January and 1st 

February), and observations and results from the level 2 investigations carried out 4th to 11th 

October 2019.  It also considers targeted field surveys and desktop studies conducted by 

others (Bennelongia, Biologic) as part of baseline studies into avifauna of the Lake Way 

area. 

The purposes of this report are to provide information on the fauna values of the survey 

area, particularly for significant species, to present an overview of the ecological function 

of the site within the local and regional context, and to provide discussion on the interaction 

of development on the site with these fauna values and functions.  The report provides an 

assessment of the potential for project implementation to cause significant adverse impacts 

to fauna and fauna habitats. 

Summary of fauna values 

Overview 

The desktop study identified 288 vertebrate fauna species as potentially occurring in the 

project area: 8 frogs, 79 reptiles, 163 birds and 38 mammals (28 native and 10 introduced 

species).  The assemblage includes up to 29 species of conservation significance.  Field 

investigations confirmed the presence of 104 vertebrate fauna species including: one frog, 

28 reptiles, 57 birds and 18 mammals (13 native and five introduced).  Confirmed species 

included a number of conservation significance, while poor seasonal and annual conditions 

affected the field results.   

Fauna assemblage.   

The regional fauna assemblage in the project area is rich and substantially intact except for 

the loss of some, mostly medium-sized, mammal species and possibly some birds.  The 

assemblage is likely to be typical of a very broad region of the Eastern Murchison and 

adjacent subregions, although the juxtaposition of VSAs and particularly the presence of 

sandy soils, gypsum soils and Lake Way itself may give an unusual combination of species 

for a small area.   
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Species of conservation significance.   

The list of significant fauna potentially occurring in the project area includes up to 

29 species.  Most notable is the presence of a possibly undescribed lizard (Lerista ‘Lake 

Way’) in the gypsum soils close to Lake Way (VSA 3), the presence of a moderately dense 

population of the Brush-tailed Mulgara on sandy soils (VSA 5) east of Lake Way, and the 

occasional presence of migratory and other waterbirds on Lake Way when conditions are 

suitable.   

Patterns of biodiversity.   

These are poorly defined on available information, and no one VSA stands out, but the 

Mulga areas (VSA 4) were notable at least during the October 2019 investigations.  

Significant species are most closely linked to Lake Way itself (waterbirds), the gypsum soils 

on the margins of the lake (VSA 3, some reptiles) and spinifex sandplain (VSA5; Brush-

tailed Mulgara. 

Key ecological processes.   

Fire, feral species and hydrology are the key ecological processes affecting the fauna 

assemblage.  The current assemblage has been strongly influenced by feral predators and 

possibly also altered fire regimes (reduced frequency but increased extent and intensity 

which are the common altered fire regimes across inland Australia), resulting in the local 

loss of a substantial proportion of the mammal fauna.  The effect of large predators (Dingo, 

Cat and Fox) is complicated as it interacts with the fire regime, and the feral species interact 

with each other.  For example, the abundance of Cats and Foxes is suppressed by Dingoes 

and in some cases this has been found to be of benefit to native species (Southgate et al.  

2007).  In the project area Foxes appear not to be present and Dingoes may be represented 

by feral Domestic Dogs.  The vegetation in the area is affected by feral herbivores, most 

notably Rabbits and domestic livestock. 

Vegetation and Substrate Associations 

These provide habitat for fauna and the project area is characterised by a wide range of VSAs 

across a relatively small area.  Key VSAs are: 

 Open playa of Lake Way (north).  Bare ground that floods intermittently after major 

rainfall events.   

 Salt marsh (chenopod shrublands) of Lake Way.  Chenopod shrublands on margins 

and across much of the south of Lake Way that flood after major rainfall events.   

 Very open Mallee and scattered tall shrubs on gypsum/calcrete rises around the south 

of the lake; also present on islands in the south of the lake.   

 Mulga over scattered shrubs and generally scattered spinifex on loam to loamy-sand 

flats.  Forms a broad and variable band of vegetation east and north of the lake.  Also 

present in West Creek borefield area. 
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 Scattered low Mallee with moderately dense Acacia shrubland over spinifex on sandy 

loam plain.  Very extensive away from lake to east. 

 Open shrubland and spinifex on sandy dune ridge.  East of Lake Way. 

 Very open Acacia shrubland with occasional thickets over sparse grasses and herbs 

on gravelly rises.  Generally west of Lake Way including part of the pipeline route 

from the West Creek borefield. 

 

Impacting processes 

Overall, impacts of greatest concern are related to: 

 Hydrological change from on-lake and off-lake earthworks, as some vegetation 

types and fauna assemblages may be sensitive to such changes; 

 Disruption of patterns of movement due to linear infrastructure (trenches, pipelines 

and roads); 

 Species interactions due to changes in abundance of large predators (Dingo/wild 

dog, Cat and Fox) and potentially increase in abundance of predatory native birds 

around the project; 

 Altered fire regimes (but could be beneficial as part of management); and 

 Ongoing mortality, notably light causing local mortality of invertebrates and 

increases in abundance of predatory species. 

 

Recommendations 

While the development footprint is small in the context of a very broad and continuous 

landscape, some impacts are of concern because of the potential for significant species to 

be present, and the landscape-scale ecological processes that may be affected by the 

proposal.  Management will be required and key management actions can be related to 

impacting processes as outlined below.  Many of these strategies are now considered best 

practice at most mine sites.  Although impacts are mostly expected to be minor to moderate, 

any reduction in impacts is desirable. 

Habitat loss leading to population decline and fragmentation 

 Minimise the disturbance footprint and maintain large trees where possible. 

 Clearly delineate areas to be cleared to minimise unnecessary vegetation loss. 

 Maintain linkages to adjacent vegetation where possible. 

 Rehabilitate disturbance (where possible) as soon as practical. 
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Habitat degradation due to weed invasion 

 Develop and implement a weed management plan. 

Ongoing mortality 

 Restrict vehicle access to where this is necessary for project operation. 

 Enforce maximum speed limits. 

 Minimise night driving. 

 Erect signage in areas of high wildlife activity, if required. 

 Lighting should be directed to where it is needed and not into surrounding native 

vegetation.  Unnecessary lighting should be avoided.   

 Educate personnel with respect to fauna through the induction process, including 

avoiding disturbance of waterbirds should Lake Way flood. 

 Check infrastructure where there may be a risk of fauna entrapment or where there 

is a strike risk (such as overhead powerlines and even mesh fences). 

 Record and report all fauna incidents to the site supervisor and environment 

department. 

Species interactions 

 Rehabilitate access tracks as soon as possible to discourage access by feral fauna. 

 Develop a predator management programme aimed at suppressing the abundance of 

introduced predators; this could be discussed and developed in consultation with the 

DBCA and Traditional Owners. 

 Ensure appropriate waste disposal during construction activities to avoid attracting 

feral species to the area. 

 Educate personnel not to feed (deliberately or inadvertently) feral species. 

Hydrological changes 

 Minimise changes to surface water hydrology.  Managing hydrological change will 

require detailed monitoring. 

 Implement management actions if hydrological changes are likely to affect 

significant fauna habitats, if required. 

Altered fire regimes 

 Develop and implement a fire management plan during construction and operational 

activities to ensure wildfires do not occur as a result of activities and to ensure 

appropriate responses are in place should a wildfire occur.  This could be developed 

as part of a cooperative fire management strategy with other key stakeholders. 
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Monitoring 

 Waterbird abundance on Lake Way should be monitored if flooding occurs to ensure 

that if birds are present and breeding, actions required to ensure that disturbance 

does not occur can be implemented.   

 Monitor local groundwater levels. 

 The Mulgara population appears to be substantial and may be worth monitoring as 

an indicator of ecosystem health. 
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1 Introduction 

1.1 Background 

Salt Lake Potash Pty Ltd (‘SO4’) is developing the Lake Way Potash Project (the Project), 

which lies approximately 25 km south of Wiluna in the mid-west of Western Australia (see 

Figure 1).  A fauna investigation for the demonstration phase of the project was carried out 

in early 2019, consisting of a site inspection and desktop review (Bamford and Metcalf 

2019).  This was followed by a comprehensive Level 2 field investigation in October 2019 

(Bamford, 2019) in support of an expansion of the demonstration project.  Additional fauna 

investigations for the project have been undertaken by Bennelongia (2020 a & b), Biologic 

(2020), and Botanica (2019), while other studies have been carried out around Lake Way for 

other projects (ecologia (2015), Outback Ecology (2006)).  See Section 2.2 for 

comprehensive list of fauna investigations. 

Bamford Consulting Ecologists (BCE) has been commissioned by SO4 to undertake a 

detailed impact assessment of the vertebrate fauna that can be expected in the project area 

and the environments that support these species.  Impacts on flora and vegetation, and 

aquatic and subterranean fauna, are being addressed elsewhere but details of impacts on the 

flora/vegetation and certain aquatic taxa from those reports will be referred to in this 

assessment to describe the potential impacts on vertebrates.  This report presents the results 

of this detailed impact assessment, incorporating a summary of the desktop review and site 

investigations carried out by BCE in 2019.  Results of targeted surveys conducted by 

Bennelongia and Biologic in 2020 have also informed this assessment.  The purposes of this 

report are to:  

 Review and summarise fauna values of the project area (also referred to as the survey 

area), particularly for significant species 

 Provide spatial data (i.e.  maps and location information) on the extent of fauna 

habitats and location records of significant fauna species in relation to impacted 

areas  

 Provide an assessment of the extent of impacts to fauna habitats (and therefore fauna 

species) in a local and regional context 

 Take into account the incremental contribution of the Lake Way Project to the 

cumulative or additive impacts of other existing or proposed developments at Lake 

Way, especially those impacts which may adversely affect significant taxa or their 

habitats  

 Provide discussion on habitats of particular significance and how they are significant 

 Identify proposed management, monitoring and mitigation methods to help avoid or 

minimise impacts on fauna and their habitats 

 Provide an opinion on the likely effectiveness of the proposed management controls 

to limit adverse impacts on fauna and their habitats 
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 Discuss the likelihood of ‘significant residual impacts warranting the use of 

biodiversity offsets’.   

SO4 is in the process of preparing an Environmental Review Document (ERD) for the 

regulatory submission under Western Australia’s Environment Protection Act 1986 (EP 

Act).  The contents of this report will inform the fauna section of the ERD.  An 

Environmental Scoping Document (ESD) (SO4, 2020) approved by the EPA has been 

referred to in defining the contents of this fauna impact assessment.   

1.2 General approach to fauna impact assessment 

The purpose of impact assessment is to provide government agencies with the information 

they need to decide upon the significance of impacts of a proposed development, and to 

provide information to proponents to help them to develop appropriate strategies for 

avoiding and minimising impacts of their activities.  BCE uses an impact assessment process 

with the following components (which are explained in detail in Appendices 1 and 2): 

 The identification of fauna values: 

o Assemblage characteristics: uniqueness, completeness and richness; 

o Species of conservation significance; 

o Recognition of ecotypes or vegetation/substrate associations (VSAs) that 

provide habitat for fauna, particularly those that are rare, unusual and/or 

support significant fauna; 

o Patterns of biodiversity across the landscape; and 

o Ecological processes upon which the fauna depend. 

 The review of impacting processes such as: 

o Habitat loss leading to population decline; 

o Habitat loss leading to population fragmentation; 

o Degradation of habitat due to weed invasion leading to population decline; 

o Ongoing mortality from operations; 

o Species interactions including feral and overabundant native species; 

o Hydrological change; 

o Altered fire regimes; and 

o Disturbance (dust, light, noise). 

 The recommendation of actions to mitigate impacts.
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Figure 1. Location of SO4 project area on Lake Way.
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1.3 Project description 

The Lake Way Potash Project involves the abstraction of brines, rich in sulphate of potash 

(SOP), from sediments underlying Lake Way.  Brines will be extracted from the shallower 

sediments under Lake Way using a network of open trenches.  Brine will flow freely before 

being pumped to the evaporation ponds.  Brine will also be abstracted from the deeper 

paleochannel via bores and pumped to the evaporation ponds via pipelines.  Each borehead 

will be served by a small generator, pump (both laid on skids with bund) and connecting 

pipelines.  The brine will be concentrated in the evaporation ponds, allowing the salts to be 

processed onsite to separate the SOP, before it is trucked offsite.  The Project intends to 

produce 260 kilotonnes per annum (ktpa) of SOP. 

The Project infrastructure will therefore include: 

 Expansion of the trench network approved for the 50 ktpa project 

 Establishment and use of access tracks 

 Establishment and use of supporting infrastructure 

 Establishment and use of excess salt disposal areas 

 

The new network of trenches, evaporation ponds and excess salt storage areas will cover a 

total footprint of approximately 2,750 ha.  The layout of the trenches, bores and other 

infrastructure is shown in Figure 2.  An accommodation camp, power station and other 

infrastructure have already been granted approval as part of the Lake Way Demonstration 

Plant Project (CMS17578), and have been allocated a 47 ha disturbance footprint as shown 

on Figure 2.   

Excavation of the trenches will be conducted using tracked excavation plant.  Each trench 

will have a variable, stepped cross-section of between 2-6 m deep at the deepest point, and 

4-7 m wide including benching (but not including adjacent bunding).  The deepest section 

will be 1 m wide in all cases.  Spoil material will be heaped either side of the trench to a 

height of around 1 m.  Pipelines will comprise polyethylene laid directly on the soil surface.  

Plant and other vehicles will access the network of trenches and bore locations via a defined 

network of tracks.  The palaeochannel bores will be drilled to a depth of between 105 m and 

130 m, sleeved to maintain open flow, and fitted with a valve and pump.  Pumps will initially 

be driven by diesel motor or diesel generators but may be replaced by solar and battery.   

The evaporation ponds will cover an area of 1,680 ha and will be contained by raised 

embankments formed of soil and short, sheet piling.  The salt storage areas will cover 

approximately 515 ha and the salt waste will be laid directly on the salt pan of the lake playa.  

Salt waste (mostly sodium chloride (NaCl)) will be left in-situ to dissolve over time and 

return to ground.  It is expected that during significant flood events, the brine in trenches 

and possibly the brine held in evaporation ponds will be too dilute to be commercially viable 

and operational activities will be temporarily suspended (or at least slowed) until such times 

that the brine again becomes concentrated enough to resume commercial production.
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Figure 2.  Development layout showing proposed infrastructure and areas of existing approved 

disturbance
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1.4 Regional description 

The Interim Biogeographic Regionalisation of Australia (IBRA) has identified 26 

bioregions in Western Australia which are further divided into subregions (Environment 

Australia 2000).  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 survey area lies in the East Murchison (MUR1) subregion of the 

Murchison bioregion (Figure 3). 

The Murchison Bioregion falls within the Bioregion Group 2 classification (EPA 2004).  

Bioregions within Group 2 have “native vegetation that is largely contiguous but is used for 

commercial grazing.” 

The general features of the Eastern Murchison subregion are summarised by Cowan (2001).  

The subregion comprises a rich interzone between the arid and mesic biotas of south-

western Australia, corresponding roughly to the "line" between the Mulga/Spinifex country 

and the Eucalypt environments (Dell et al.  1998, McKenzie and Hall 1992), although the 

Lake Way area, in the north of the subregion, lies well within the Mulga/Spinifex country 

and is thus likely to have only a small south-western component in its biota.  The subregion 

is characterised by its internal drainage and extensive areas of elevated red desert sandplains 

with minimal dune development.  The climate is arid.   

The dominant land use in this subregion is grazing, with smaller areas of crown reserves 

and mining.  Only 1.4 per cent of the subregion is vested within conservation reserves 

(Cowan 2001).  Wanjarri Nature Reserve lies south of Lake Way and covers an area of 

53,200 ha.  More than 40 per cent of the Murchison’s original mammal fauna is now 

regionally extinct (McKenzie et al.  2003). 

1.5 Description of the survey area 

The 260 ktpa potash project includes additional pondage and trenches to those approved for 

the 50 ktpa project, expanding infrastructure in the north and south of the Lake (Figure 1).  

Based on general observations carried out by BCE, the north of the lake is an open playa 

fringed with salt marsh vegetation, whereas the south of the lake is a complex of gypsum 

islands supporting low woodlands and shrublands, set in salt marsh flats.  There are slight 

gypsum rises around much of the lake, with surrounding country consisting broadly of 

undulating gravelly hills (primarily west of the lake), and sandy to sandy loam flats, with a 

few sandy dunes (sandy and sandy loam areas primarily east of the lake).  Vegetation ranges 

from spinifex hummock grassland on sand to tall Mulga woodland on loam, with distinctive 

vegetation types on gypsum soils near the lake.  Vegetation and substrates are described in 

more detail below.  Lake Way itself is dry for much of the time but floods infrequently and 

for varying periods of time after rain.  Salinity in the lake varies with the stage in the flooding 

and drying cycle.  For the purposes of this report, the survey area (also referred to as the 

project area) encompasses Lake Way and surrounding landscapes where supporting 

infrastructure such as roads, pipelines, accommodation may be placed. 
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Figure 3. IBRA Subregions in Western Australia. 

Note the survey area lies in the north of MUR1 Eastern Murchison IBRA subregion.
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2 Methods 

2.1 Overview  

The methods used for this assessment are based upon the general approach to fauna 

investigations for impact assessment as outlined in Section 1.1 and with reference to 

Appendices 1 to 4.  Thus, the impact assessment process involves the identification of fauna 

values, review of impacting processes and, where possible, preparation of mitigation 

recommendations. 

This approach to fauna impact assessment has been developed with reference to guidelines 

and recommendations set out by the Western Australian Environmental Protection 

Authority (EPA) on fauna surveys and environmental protection, and Commonwealth 

biodiversity legislation (EPA 2002; EPA 2004).  The EPA proposes two levels of 

investigation that differ in the approach to field investigations, Level 1 being a review of 

data and a site reconnaissance to place data into the perspective of the site, and Level 2 being 

a literature review and intensive field investigations (e.g.  trapping and other intensive 

sampling).  The level of assessment recommended by the EPA is determined by the size and 

location of the proposed disturbance, the sensitivity of the surrounding environment in 

which the disturbance is planned, and the availability of pre-existing data. 

The following approach and methods is divided into three groupings that relate to the stages 

and the objectives of impact assessment: 

 Desktop assessment.  The purpose of the desktop review is to produce a species list 

that can be considered to represent the vertebrate fauna assemblage of the project 

area based on unpublished and published data using a precautionary approach. 

 Field investigations.  The purpose of the field investigations is to gather information 

on this assemblage: confirm the presence of as many species as possible (with an 

emphasis on species of conservation significance), place the list generated by the 

desktop review into the context of the environment of the project area, collect 

information on the distribution and abundance of this assemblage, and develop an 

understanding of the project area’s ecological processes that maintain the fauna.  

Note that field investigations cannot confirm the presence of an entire assemblage, 

or confirm the absence of a species.  This requires far more work than is possible in 

the EIA process.  For example, in an intensive trapping survey, How and Dell (1990) 

recorded in any one year only about 70% of the vertebrate species found over three 

years.  In a study spanning over two decades, Bamford et al.  (2010) has found that 

the vertebrate assemblage varies over time and space, meaning that even complete 

sampling at a set of sites only defines the assemblage of those sites at the time of 

sampling. 

 Impact assessment.  Determine how the fauna assemblage may be affected by the 

proposed development based on the interaction of the project with a suite of 

ecological and threatening processes.   
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Relevant guidance, instructions and policies on which this assessment is based relevant to 

the EP Act and the Environment Protection and Biodiversity Conservation Act 1999 (EPBC 

Act) include: 

 Instructions on how to prepare an Environmental Review Document (EPA, 2018) 

 Statement of Environmental Principles, Factors and Objectives (EPA, 2016) 

 Environmental Impact Assessment (EIA) (Part IV Divisions 1 and 2) Administrative 

Procedures 2016 (EPA, 2016) 

 EIA (Part IV Divisions 1 and 2) Procedures Manual 2016 (EPA, 2016) 

 EPA Factor Guideline – Terrestrial Fauna (EPA, 2016) 

 Technical Guidance – Sampling Methods for Terrestrial Vertebrate Fauna (EPA, 

2016) 

 Technical Guidance – Terrestrial Fauna Surveys (EPA, 2016) 

 Technical Guidance – Sampling of Short Range Endemic Invertebrate Fauna (EPA, 

2016) 

 Interim guideline for preliminary surveys of Night Parrot (Pezoporus occidentalis) 

in Western Australia (DBCA, 2017) 

 WA Environmental Offsets Policy (Government of WA, 2011) 

 WA Environmental Offset Guideline (including template) (Government of WA, 

2014) 

 EPBC Act 1999 Environmental Offsets Policy (DSEWPaC, 2012) 

 Statutory Guidelines for Mine Closure Plans (DMIRS 2020). 

 Matters of National Environmental Significance - Significant impact guidelines 1.1 

(Department of the Environment, 2013) 

 Survey guidelines for Australia’s threatened birds (Commonwealth of Australia, 

updated 2017) 

 Survey guidelines for Australia’s threatened mammals (Commonwealth of 

Australia, 2011) 

 Survey guidelines for Australia’s threatened reptiles (Commonwealth of Australia, 

2011) 

 Survey guidelines for Australia’s threatened frogs (Commonwealth of Australia, 

2010) 

 Survey guidelines for Australia’s threatened bats (Commonwealth of Australia, 

2010) 

 

The contents of this report have been arranged to conform with the instructions provided in 

the instruction for preparing an Environmental Review Document (ERD) (EPA, 2020) and 

to include the assessment requirements from the Environmental Scoping Document. 
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2.2 Desktop assessment 

2.2.1 Sources of information 

Information on the fauna assemblage of the survey area was drawn from a wide range of 

sources.  These included state and federal government databases and results of regional 

studies.  Databases accessed were the Atlas of Living Australia (ALA), Department of 

Biodiversity, Conservation and Attractions (DBCA) NatureMap (incorporating the Western 

Australian Museum’s FaunaBase and the DBCA Threatened and Priority Fauna Database), 

BirdLife Australia’s Atlas Database (BA) and the EPBC Protected Matters Search Tool of 

the Department of Agriculture Water and the Environment (DAWE)  ( Table 1).   

Table 1.  Sources of information used for the desktop assessment. 

Database Type of records held on database Area searched 

Atlas of Living 

Australia. 

Records of biodiversity data from 

multiple sources across Australia. 

Point search: 26.75°S, 

120.32°E plus 10 km 

buffer.  Searched: 

January 2019. 

NatureMap 

(DBCA) 

Records in the WAM and DBCA 

databases.  Includes historical data 

and records on Threatened and 

Priority species in WA. 

Point search: 26.75°S, 

120.32°E plus 20 km 

buffer.  Searched: 

January 2019. 

BirdLife Australia 

Atlas Database 

(Birdlife Australia) 

Records of bird observations in 

Australia, 1998-2019. 

Point search: 26.75°S, 

120.32°E plus 40 km 

buffer.  Searched: 

January 2019. 

EPBC Protected 

Matters (DAWE) 

Records on matters of national 

environmental significance 

protected under the EPBC Act. 

Point search: 26.75°S, 

120.32°E plus 40 km 

buffer.  Searched: 

January 2019. 

 

Information from the above sources was supplemented with species expected in the area 

based on general patterns of distribution.  Sources of information used for these general 

patterns were: 

 Frogs: Tyler et al.  (2009) and Anstis (2013); 

 Reptiles: Storr et al.  (1983, 1990, 1999 and 2002) and Wilson and Swan (2017);  

 Birds: Johnstone and Storr (1998, 2005) and Barrett et al.  (2003); and 

 Mammals: Menkhorst & Knight (2004); Armstrong (2011); Churchill (2008); and 

Van Dyck and Strahan (2008). 
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Information on the fauna assemblage of the survey area was augmented through the desktop 

study, Level 1 fauna reconnaissance survey conducted in January/February 2019 and Level 

2 survey conducted in October 2019.  Historical and recent studies carried out in the Lake 

Way/Wiluna area and referred to in the desktop study included: 

 Bamford and Bancroft (2004).  Review of the Wetland Avifauna of Lake Way.  

Unpublished report for Agincourt Resources. 

 Outback Ecology Services (2005).  Wiluna Gold Mine.  Dewatering Discharge 

Licence Report (DDLR) Jan 2005 – Dec 2005.  Unpublished report to Agincourt 

Resources. 

 Outback Ecology Services (2006).  Wiluna Gold.  Monitoring of Lake Way during 

mining operations.  Unpublished report to Agincourt Resources. 

 Outback Ecology Services (2008).  Toro Energy Ltd.  Lake Way Baseline 

Environmental Survey.  Salt Lake Ecology.  Unpublished report to Nova Energy Ltd. 

 EPA (2012).  Report and Recommendations of the EPA: Wiluna Uranium Project, 

Toro Energy Ltd.  Report 1437. 

 Outback Ecology Services (2012a).  Appendix E: Revision of “Toro Energy Ltd 

Wiluna Uranium Project Subterranean Fauna Assessment, March 2011”.  

Unpublished report to Toro Energy Ltd.   

 Outback Ecology Services (2012b).  Wiluna Uranium Project Stygofauna May 2012.  

Memo to Toro Energy Ltd.  7th May 2012. 

 Office of the Appeals Convener (2012).  Statement that a proposal may be 

implemented; Wiluna Uranium Mine, 30km south and 15 km south-east of Wiluna, 

Shire of Wiluna.  Ministerial Statement 913. 

 MWH Australia (2015).  Review of impacts to stygofauna from Wiluna Uranium 

Project.  Letter to Toro Energy Ltd.  19th June 2015. 

 Ecologia (2015).  Extension to the Wiluna Uranium Project – Cumulative Impact 

Assessment.  Unpublished report to Toro Energy Ltd. 

 Toro Energy Ltd (2015).  Extension to the Wiluna Uranium Project; Assessment No: 

2002 (CMS14025): Public Environmental Review. 

 Bennelongia Environmental Consultants (2017).  Lake Wells Potash Project: 

Wetland Ecology Baseline Survey.  Unpublished report for Australian Potash Ltd. 

 Focused Vision Consulting (2017).  Ecological Monitoring Program, Lake Way 

L5206/1987/10; Blackham Resources Ltd.  – Matilda Operations Pty Ltd.  

Unpublished report by Focused Vision Consulting, in conjunction with Bennelongia 

Environmental Consultants, for Blackham Resources. 

 Bennelongia Environmental Consultants (2020a).  Waterbird Conservation Values at 

Lake Way.  Unpublished report for Salt Lake Potash Ltd. 

 Bennelongia Environmental Consultants (2020b).  Appraisal of Wetland Invertebrate 

Values at Lake Way.  Unpublished report for Salt Lake Potash Ltd.   

 Biologic (2020).  Lake Way Targeted Night Parrot Survey, for Salt Lake Potash Ltd. 
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 Botanica (2020).  Detailed Flora and Vegetation Survey – Lake Way Potash Project, 

Version 1, prepared for Salat Lake Potash Ltd. 

 

The studies listed above (except for studies completed in 2020) and results of the two fauna 

surveys undertaken by BCE in 2019 were reported in Bamford and Metcalf (2019) and 

Bamford (2019).  The results of these two studies are summarised below (Section 3). 

In addition, recent studies that have informed this impact assessment include:  

 Bennelongia Environmental Consultants (2020).  Waterbird Conservation Values of 

Lake Way.  Unpublished report for Australian Potash Ltd. 

 Bennelongia Environmental Consultants (2020).  Appraisal of Wetland Invertebrate 

Values at Lake Way.  Unpublished report for Australian Potash Ltd. 

 Biologic (2020).  Lake Way Targeted Night Parrot Survey, for Salt Lake Potash Ltd. 

The Bennelongia waterbird study was carried out in March 2020 following rain and results 

are included in this impact assessment overview. 

Targeted Night Parrot surveys and habitat mapping were completed by Biologic between 

March and May 2020.  The results of this work were also taken into account in preparing 

this impact assessment report. 

2.2.2 Nomenclature and taxonomy 

As per the recommendations of EPA (2004), the nomenclature and taxonomic order 

presented in this report are based on the Western Australian Museum’s (WAM) Checklist 

of the Fauna of Western Australia 2016.  The authorities used for each vertebrate group 

were: amphibians (Doughty et al.  2016a), reptiles (Doughty et al.  2016b), birds (Johnstone 

and Darnell 2016), and mammals (Travouillon 2016).  In some cases, more widely-

recognised names and naming conventions have been followed, particularly for birds where 

there are national and international naming conventions in place (e.g.  the BirdLife Australia 

working list of names for Australian Birds).  This includes the use of capital letters in 

English names.  English names of species where available are used throughout the text; 

Latin species names are presented with corresponding English names in tables in the 

appendices.   

2.2.3 Interpretation of species lists 

Species lists generated from the review of sources of information are generous as they 

include records drawn from a large region and possibly from environments not represented 

in the survey area.  Therefore, some species that were returned by one or more of the data 

searches have been excluded because their ecology, or the environment within the survey 

area, meant that it is highly unlikely that these species will be present.  Such species can 

include, for example, seabirds that might occur as extremely rare vagrants at a terrestrial, 

inland site, but for which the project area is of no importance.  Species returned from 

databases but excluded from species lists due to lack of suitable habitat (and some database 

errors) are not presented. 
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Species returned from the databases and not excluded on the basis of ecology or 

environment are therefore considered potentially present or expected to be present in the 

survey area at least occasionally, whether or not they were recorded during field surveys, 

and whether or not the survey area is likely to be important for them.  This list of expected 

species is therefore subject to interpretation by assigning each a predicted status in the 

survey area.  The status categories used are: 

 Resident: species with a population permanently present in the survey area; 

 Migrant or regular visitor: species that occur within the project area regularly in 

at least moderate numbers, such as part of annual cycle; 

 Irregular visitor: species that occur within the survey area irregularly such as 

nomadic and irruptive species.  The length of time between visitations could be 

decades but when the species is present, it uses the project area in at least moderate 

numbers and for some time; 

 Vagrant: species that occur within the project area unpredictably, in small numbers 

and/or for very brief periods.  Therefore, the project area is unlikely to be of 

importance for the species; and 

 Locally extinct: species that would have been present but has not been recently 

recorded in the local area and therefore is almost certainly no longer present in the 

project area. 

 

These status categories make it possible to distinguish between vagrant species, which may 

be recorded at any time but for which the site is not important in a conservation context, and 

species which use the site in other ways but for which the site is important at least 

occasionally.  This is particularly useful for birds that may naturally be migratory or 

nomadic, and for some mammals that can also be mobile or irruptive, and further recognises 

that even the most detailed field survey can fail to record species which will be present at 

times, or may have been previously confirmed as present.  The status categories are assigned 

conservatively.  For example, a lizard known from the general area is assumed to be a 

resident unless there is very good evidence that the site will not support it, and even then it 

may be classed as a vagrant rather than assumed to be absent if the site might support 

dispersing individuals.  It must be stressed that these status categories are predictions only 

and that often very intensive sampling would be required to confirm a species’ status. 
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2.3 Field investigation  

2.3.1 Survey overview 

The BCE site inspection carried out in January/February 2019 involved conducting brief 

visits (driving and walking) to areas around the northern and western shorelines and adjacent 

environments around Lake Way.  The BCE field survey from 4th to 11th October 2019 

incorporated a range of survey techniques so as to maximise sampling results and to 

complement earlier work, and was concentrated in the east of Lake Way to inform the 

assessment for the 260ktpa project.  In October, a field inspection was also undertaken in 

the West Creek borefield area northwest of Lake Way (already authorised under a 5C 

groundwater licence), in the accommodation/plant site area west of Lake Way, and in the 

gas pipeline corridor north of Lake Way (to be assessed separately by the owner/operator of 

the proposed pipeline)..  The following techniques were used:  

 Identification of Vegetation and Substrate Associations (VSAs); 

 Systematic sampling transects; 

o Pit trapping; 

o Funnel trapping; 

o Bird censusing; 

o Targeted searching for Malleefowl mounds; 

o Targeted searching for evidence of Brush-tailed Mulgara, Greater Bilby and 

Marsupial Mole (mole trenches); 

 Motion sensitive cameras; 

 Bat echolocation devices; 

 Audio recording devices; 

 Nocturnal searching (head-torching and spotlighting); 

 Opportunistic invertebrate collection, and 

 Opportunistic observations. 

 

2.3.2 Dates and personnel 

The initial site visit around the demonstration project of 31st January to 1st February 2019 

was carried out by Dr Mike Bamford (B.Sc.  (Hons), Ph.D.  (Biol.)) and Mr Brenden Metcalf 

(BSc.  (Hons) Biol.)).  The comprehensive field investigations (4th to 11th October 2019) 

were carried out by: 

 Dr Mike Bamford (B.Sc.  Hons.  Ph.D.)  

 Mr Peter Smith (As.  Dip.  Ag) 

 Mrs Sarah Smith (B.Sc.  Biol), and 

 Mr Jamie Wadey (B.Sc.  Hons; (Zool.)). 
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In addition to BCE personnel, Mr Josh Payne (Pendragon Consulting) assisted with field 

work and usually two members of the Martu community were present and assisted with 

activities from pitfall installation to transect walks and spotlighting.  The field investigations 

were carried out under Regulation 27 permit No BA27000133.  This fauna assessment report 

was prepared by Dr Mike Bamford.   
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3 Overview of fauna investigations 

3.1 Identification of Vegetation and Substrate Associations 

Vegetation and Substrate Associations (VSAs) in the survey area were assessed during both 

field trips.  Within the project area, all major VSAs were visited to develop an understanding 

of major fauna habitat types present and to assess the likelihood of conservation significant 

species being present in the area.  VSAs were mapped through interpretation of vegetation 

mapping (Botanica 2019), with each VSA being an amalgamation of several vegetation 

types.   

3.2 Overview of fauna assemblage (desktop review) 

The desktop study (based upon database search areas from 10 to 40km radius depending on 

the database) and field investigations identified 288 vertebrate fauna species as potentially 

occurring in the project area (Table 6 and Appendix 5): 8 frogs, 79 reptiles, 163 birds and 

28 native (plus 10 introduced) mammals.  The assemblage includes 29 species of 

significance (Section 3.3.2).  Far fewer species were confirmed to be present: 1 frog, 28 

reptiles, 57 birds, and 13 native and 5 introduced mammals.  Results of field investigations 

are presented below.  The ‘expected’ assemblage is generous as it comes from database 

records collected up to 40km from the midpoint of Lake Way and includes species that may 

occur occasionally in the project area, but for which the area is not important (such as birds 

that rarely fly overhead), or which are associated with environments not present in the project 

area (such as rocky landscapes).  In addition, dry conditions in the region mean that many 

species (e.g.  waterbirds and irruptive species) were absent at the time of BCE’s surveys. 

 

Frogs.  Up to 8 species may be present in the area and only one species (the Inland Tree-

Frog) was confirmed, but that was found only at the Gunbarrel Laager accommodation near 

Wiluna (where the field team stayed during the October field investigations).  All species 

except this tree-frog are expected to be resident, with the tree-frog possibly restricted to 

anthropogenic environments where water is regularly available.   

Reptiles.  Up to 78 species (28 confirmed present) are known from the general area and all 

are assumed to be resident in the project area (Table 6).  At the local level (ie within 

kilometres or even hundreds of metres), reptile distributions can be patchy with differences 

in vegetation and substrate types, but the combination of sandy soils, gypsum soils and 

slightly rocky landscapes is unusual in the region and would contribute to a high reptile 

richness.   

Birds.  Up to 163 species may be present, of which 57 were confirmed during field 

investigations (BCE and Bennelongia; the latter detected two waterbirds that had not been 

returned from the review of databases).  The number of species recorded was low due to 

annual conditions, with some birds expected to be resident simply not observed, possibly 

because population densities have declined, and species expected as visitors (especially 

during flooding events) being absent.  Numbers of species expected to be resident, regular 
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visitor or irregular visitors are similar (54, 48 and 44 respectively), with predictably a higher 

proportion of resident species recorded (Table 2).   

Mammals.  The mammal assemblage is depauperate with several locally extinct species 

including the Chuditch, Boodie (Burrowing Bettong) and several bandicoot species.  

Twenty-eight native mammals and 10 introduced mammal species may occur in the survey 

area, but only 13 native species (and five introduced species) were confirmed during the 

field investigations.  The native species were mostly bats and it appeared that the terrestrial 

mammal fauna, and in particular small species, was poor.  This is likely to be the result of 

seasonal conditions being extremely dry, as the populations of many terrestrial mammals 

decline in poor periods. 

Table 2.  Composition of vertebrate fauna assemblage expected to occur in the project 

area; number of species confirmed in parenthesis.   

Taxon 

Number 

of species 

expected 

Number of species in each status category 

Resident 

Regular 

visitor or 

migrant 

Irregular 

visitor 
Vagrant 

Locally 

extinct 

Frogs 8 (1) 7 - 1 (1) - - 

Reptiles 79 (28) 79 (28) - - - - 

Birds 163 (57) 54 (36) 48 (17) 44 (9) 17 - 

Native 

mammals 
28 (13) 27 (13) 1 - - 8 

Introduced 

mammals 
10 (5) 6 (4) 1 (1) 1 2 - 

Total 288 (104) 173 (81) 50 (18) 46 (10) 19 8 

Note: Locally extinct species are not included in totals.  Status categories are described in 

Appendix 5. 

  

3.2.1 Significant fauna 

Twenty-nine vertebrate species of significance may occur in the survey area, with the 

majority of these being wetland birds classed as CS1 (Table 3 and Table 4).  An additional 

species, the Greater Bilby, was not confirmed but is known from about 60km to the north 

(Matuwa or Lorna Glen Station) (see discussion on species below) and suitable habitat is 

present, so it is included in discussion below.  An account of each of the significant species 

is presented in Bamford (2019) and is reproduced, with minor updates, below.  Additional 

information on significant species is presented in the Impact Assessment section of this 

report (Section 5). 
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Table 3.  Composition of extant significant fauna potentially present within the survey 

area with confirmed presence in project area in brackets. 

Taxon Significant fauna Total 

CS1 CS2 CS3 

Frogs - - - - 

Reptiles - - 2 (2) 2 (2) 

Birds 18 (5)  6 (1) 24 (6) 

Native Mammals 1? 2 (2) 1 (1) 3 (3) 

Total 18 (5) 2 (2) 9 (4) 29 (11) 

Conservation Significance codes: CS1, CS2, CS3 = levels of conservation significance.  See Appendix 1 for full explanation.   

 

Table 4.  Significant species expected to occur in the survey area.  Species recorded are 

indicated. 

Numbers in parenthesis in the Recorded column are counts from Bennelongia (2020). 

Species Common Name Significance Recorded Predicted status 

Underwoodisaurus 

milii 

Barking Gecko CS3 X Resident 

Lerista ‘Lake Way’  CS3 X Resident 

Leipoa ocellata Malleefowl CS1 

(V,S3[v]) 

 Irregular, non-breeding 

Visitor 

Falco hypoleucos Grey Falcon CS1 (S3[v])  Vagrant 

Falco peregrinus   Peregrine Falcon CS1 (S7)  Regular Visitor 

Ardeotis australis Australian Bustard CS3 X Regular Visitor 

Calidris ferruginea Curlew Sandpiper CS1 (M) X (3) Irregular Visitor 

Charadrius veredus  

Hydroprogne caspia 

Gelochelidon nilotica 

Calidris acuminata 

Calidris melanotos 

Calidris ruficollis 

Tringa glareola 

Tringa hypoleucos 

Tringa nebularia 

Tringa stagnatalis 

Plegadis falcinellus 

Oriental Plover 

Caspian Tern 

Gull-billed Tern 

Sharp-tailed Sandpiper 

Pectoral Sandpiper 

Red-necked Stint 

Wood Sandpiper 

Common Sandpiper 

Common Greenshank 

Marsh Sandpiper 

Glossy Ibis 

CS1 (M S5)  

X (5) 

X 

X (27) 

 

X (49) 

 

Regular/Irregular 

Visitors, Vagrants 

Burhinus grallarius Bush Stone-curlew CS3  Irregular Visitor 

Cladorhynchus 

leucocephalus 

Banded Stilt CS3  Irregular Visitor but 

occasionally abundant 

Polytelis anthopeplus Regent Parrot CS3  Vagrant 

Polytelis alexandrae Princess Parrot CS1 (V,P4)  Vagrant 

Neophema splendida Scarlet chested Parrot CS3  Irregular Visitor 
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Species Common Name Significance Recorded Predicted status 

Pezoporus occidentalis Night Parrot CS1 E,S1 

[ce] 

? Irregular Visitor 

Apus pacificus Fork-tailed Swift CS1 (M)  Irregular Visitor 

Acanthiza iredalei 

iredalei 

Slender-billed Thornbill 

(Western) 

CS3  Regular Visitor 

Stipiturus ruficeps Rufous-crowned Emu wren CS3  Irregular Visitor 

Dasycercus blythi Brush-tailed Mulgara CS2 (P4) X Resident 

Ningaui yvonnae Mallee Ningaui CS3 X Resident 

Macrotis lagotis Greater Bilby CS1 (S3, v)  Locally extinct but 

population nearby 

Nyctophilus major tor Central Long-eared Bat CS2 (P3) X Resident 

Conservation Significance codes:  

· CS1, CS2, CS3 = (summary) levels of conservation significance.  See Appendix 1 for full explanation.   

· EPBC Act listings (CS1 species): E = Endangered, V = Vulnerable, M = Migratory, Mar = Marine 

(Appendix 3). 

· WA Biodiversity  Conservation Act listings (CS1 species): for all CS1 species S1 to 7 = Schedules 1 

to 7 respectively, (Appendix  3) with IUCN listing in square parentheses: [e] = endangered, [v] = 

vulnerable, [ce] = critically endangered. 

· DBCA Priority species (CS2 species): P1 to P5 = Priority 1 to 5 (Appendix 3). 

· Species considered to be of local significance (CS3). 

 

Conservation Significance Level 1 

 

Eighteen birds and possibly one mammal of conservation significance level 1 may be 

present. 

 

Malleefowl 

In Western Australia, Malleefowl occur mainly in scrubs and thickets of Mallee (Eucalyptus 

spp.), Boree (Melaleuca pauperiflora M.  sheathiana), Bowgada (Acacia ramulosa var.  

linophylla) and also in other dense litter-forming shrublands including Mulga shrublands 

(Acacia aneura) (Johnstone and Storr 2004).  The species is threatened by the widespread 

clearing of habitat, habitat degradation (by fire and livestock) and fox predation 

(Benshemesh 2007). 

 

Malleefowl have been recorded both north and south of the project area.  At Yeelirrie Station 

to the west, 10 to 20 breeding pairs are estimated to occur on the property (Benshemesh et 

al.  2008) and it is considered to be of high importance because it is one of the few examples 

known of a Malleefowl population in a low rainfall area. 

 

Malleefowl habitat is present in the project area, notably the gravelly soils to the west of 

Lake Way, although they will also construct mounds in sandy soils if vegetation is 

sufficiently dense.  No active or even recently-active mound were found, however, one very 

long unused (centuries since last use?) mound was found in the accommodation area.  It 

therefore seems likely that the species is not and has not been (at least in recent decades) a 

breeding resident, but it could still be an irregular visitor.   
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Grey Falcon  

The species is infrequently recorded over much of arid and semi-arid Australia and occurs 

at low densities (BirdLife International 2018).  The distribution of the Grey Falcon is centred 

on inland drainage systems and nests are usually in the tallest trees along watercourses 

(Garnett and Crowley 2000).  Regional records occur at Wiluna, Lorna Glen and Wanjarri 

Nature Reserve (DBCA 2018).  It is likely to occur as a vagrant to the project area but there 

is none of its favoured habitat present. 

 

Peregrine Falcon  

Blakers et al. (1984) consider that Australia is one of the strongholds of the Peregrine Falcon 

as it has declined in many other parts of the world.  The species is found in a wide variety 

of environments, with its distribution often linked to the abundance of prey.  The Peregrine 

Falcon lays its eggs in recesses of cliff faces, tree hollows or in large abandoned nests of 

other birds and pairs maintain a home range of about 20 to 30 km2 throughout the year 

(BirdLife Australia 2018).   

 

The Peregrine Falcon has been recorded at Wanjarri Nature Reserve (DBCA 2018) and 

along a cliff ledge in the Barr Smith Range on Yeelirrie Station to the south-west (Bamford 

et al.  2011).  The study area is likely to lie within the foraging territory of a pair but breeding 

is very unlikely due to the lack of substantial cliffs or large trees. 

 

Migratory Wetland Birds – up to 12 species 

This group includes several shorebird (plovers and sandpipers), the Glossy Ibis and the Gull-

billed and Caspian Terns.  These are known to occur locally and regionally over a wide 

variety of wetland environments and five species were recorded in small numbers (see 

Appendix 5) by Bennelongia (2020) in March 2020.  Under ideal conditions, numbers of 

migratory waterbirds could be very high, although at such times many lakes in the greater 

region would be flooded and thus the birds could be widely dispersed.  Note that all these 

migratory waterbird species are non-breeding visitors with the exception of the Gull-billed 

Tern, which is reported to have bred on Lake Way in the summer of 1988/1989 when the 

lake was in flood (Bancroft and Bamford 2004).  The birds were utilising raised earthen 

bunds on the lake that had been created during mining in the area. 

 

Princess Parrot 

The Princess Parrot species occurs on red desert sandplains, dunes, along tree-lined 

watercourses and arid woodlands (DEE 2018b).  The Princess Parrot is highly nomadic, 

with its occurrence sporadic through the arid interior.  It is an irregular visitor (sometimes 

at intervals of more than 20 years) to most sites in its range (Garnett and Crowley 2000), 

and movements are largely unknown (Higgins 1999).  A specimen was collected in 1964 

from Wanjarri Nature Reserve (DBCA 2018), however few other records exists for the 

region.  The species is likely to be a vagrant to the project area and there is virtually no 

potential breeding habitat (the Princess Parrot nests in tree hollows, often in large trees along 

watercourses).   
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Night Parrot 

There is a known population of the Night Parrot in the Wiluna area, approximately 85km 

north-east of Lake Way (near Matuwa (formerly Lorna Glen Station); see Hamilton et al.  

2017).  What little is known about the Night Parrot, particularly the Western Australian 

population/s, suggests that it has a preference for long-unburnt spinifex grassland, chenopod 

shrublands and the ecotone between these two vegetation types.  It may forage in areas rich 

in grasses and herbs which often occur in low-lying areas close to drainage systems.  The 

species may utilise the chenopod shrublands on the lake edge, although these are low and 

limited in extent compared with the area north of Wiluna where the species has been 

recorded.  In addition, there appears to be limited long-unburnt spinifex grassland in the 

project area, with such vegetation being important as roosting habitat.  The species was 

surveyed for by Botanica Consulting using autonomous recording units placed close to 

chenopod shrublands and where spinifex was present on adjacent uplands.  The species was 

not recorded.  Two recording units set during the October field investigations also failed to 

detect the species, but further, more comprehensive field investigation carried out by 

Biologic (2020a) in April 2020 in the lower west region of the lake, which had not previously 

been investigated, resulted in an unconfirmed record (a recording of a call).  Further 

investigations carried out in May 2020 (Biologic 2020b) resulted in no further possible 

evidence of the species.  Given the nearby records and some suitable habitat, the Night Parrot 

may potentially occur as an irregular visitor.   

 

Fork-tailed Swift 

The Fork-tailed Swift is a non-breeding summer visitor to Australia.  It is a largely aerial 

species of unpredictable occurrence and mostly independent of terrestrial environments. 

 

Greater Bilby 

A translocated population of the Bilby is thriving on Matuwa (formerly Lorna Glen Station) 

where feral predators are controlled, and a burrow similar in structure to a Bilby burrow was 

found along the track east of Lake Way in October 2019.  However, intensive searching in 

the region of this burrow failed to locate any further evidence, so if the burrow was dug by 

a Bilby the animal had moved on.  With the presence of Bilbies <100km to the north, suitable 

habitat in the form of spinifex on sandplain, and assuming ongoing feral predator control, it 

is possible that Bilbies will occur in the project area in the future. 

Conservation Significance Level 2 

Two mammals are listed as conservation significance level 2. 

 

Brush-tailed Mulgara 

The Brush-tailed Mulgara has recently been separated from the similar Crest-tailed 

Mulgara, which is known from the desert regions along the border between the Northern 

Territory and South Australia.  The species is widely distributed in arid regions of the central 

and western parts of the country (Woolley 2008).  It occurs in scattered populations at fairly 

low density, but may be locally abundant.  The density of Brush-tailed Mulgara populations 
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fluctuates depending on long-term climatic conditions and is also sensitive to fire (Woolley 

2008).  The species occupies spinifex (Triodia spp.) grasslands, and burrows in flats 

between sand dunes.  The Brush-tailed Mulgara was recorded extensively at Yeelirrie in 

spinifex sandplains (Bamford et al.  2011; Bamford and Turpin 2015).   

 

The species appeared to be moderately common in the spinifex sandplain areas east of Lake 

Way.  During walked transects, evidence of Mulgara was found regularly, with dozens of 

active burrows, more inactive burrows and occasional scats, tracks and foraging holes.   

 

Central Long-eared Bat 

The distribution of the Central Long-eared Bat is poorly-known but populations occur in 

the Dundas, Jilbadji and Mt Manning Nature Reserves in Western Australia (DBCA 2018).  

The Central Long-eared Bat was recorded during field surveys at Yeelirrie to the south-west 

(Bamford et al.  2011).  The echo-location calls of this species are very hard to distinguish 

from those of a related (common) species, but recordings made in October 2019 were 

considered to come from the Central Long-eared Bat.  These recordings can from an area 

of tall Mulga close to the eastern shoreline of Lake Way.  The bats probably favour such 

areas where suitable tree hollows provide shelter.  The location was also close to an area of 

scattered Mallee on gypsum soil, and these Mallee may also provide roosting hollows. 

 

Conservation Significance Level 3 

Two reptiles, nine birds and one mammal are listed as conservation significance level 3. 

 

Barking Gecko 

The Barking Gecko is a largely southerly species but with scattered populations around salt 

lakes through the East Murchison subregion.  In this area, they appear to be associated with 

shrublands on gypsum soils (M.  Bamford pers obs.).  Two animals were caught during 

sampling in October 2019 and the population around Lake Way is probably a northern 

outlier for the species.  This makes it locally significant. 

 

Lerista ‘Lake Way’ 

This small lizard could not be confidently identified using available information and 

identification guides, and a specimen has therefore been lodged with the WA Museum.  

DNA has been sent to a specialist to determine if it is an aberrant individual of a known 

species, or represents an unrecognised species.  It resembles a very small specimen of 

Lerista desertorum but with a large head in proportion to the body and a strongly-coloured 

(red) tail.  The specimen came from gypsum soil and was from leaflitter around a Mallee.  

If an undescribed taxon, it could be a gypsum soil specialist around Lake Way (and other 

lakes in the region?). 
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Australian Bustard 

The Australian Bustard is associated with a variety of grassland, grassy woodland and 

shrubland habitats across Australia, but has declined in the south.  It was formerly listed as 

a priority species by the DBCA.  The main threats to its survival are a combination of habitat 

loss/degradation and predation by introduced fauna (e.g.  feral Cats and Foxes).  Bustard 

tracks were found during the walked transects and the remains of a bird were found under 

powerlines in the West Creek borefield area, possibly a bird killed by striking the wires.   

 

Bush Stone-curlew 

The ground-dwelling Bush Stone-curlew inhabits lightly timbered open woodlands and 

dense Acacia shrublands, often along drainage lines (J.  Turpin, pers.  obs.).  This species 

has suffered significant declines and is now sparsely distributed in the southern parts of 

Western Australia; it was formerly listed as a priority species by the DBCA and records in 

the south of its range are still very unusual.  It has been recorded at Wanjarri Nature Reserve 

(BirdLife Australia 2018) and is likely to be at least an irregular visitor to the project area, 

but was not detected in the 2019 surveys.   

 

Scarlet-chested Parrot 

The Scarlet-chested Parrot has declined over much of its range, formerly occurring across 

the Murchison and into the south-west of Western Australia.  This species has also declined 

in the Goldfields (Garnet and Crowley 2000).  Most recent records for the Scarlet-chested 

Parrot come from arid southern inland Australia including the Great Victoria Desert.  This 

species has been recorded from the Wanjarri Nature Reserve and is likely to be an irregular 

visitor to the project area.   

 

Regent Parrot 

The Regent Parrot has been identified by Saunders and Ingram (1995) as one of a number 

of south-west Australian woodland bird species recognized as declining.  It is at the extreme 

north of its range in the region and is a rare visitor to Wanjarri Nature Reserve.  The species 

is thus likely to be only a vagrant to the project area. 

 

Banded Stilt 

This species breeds intermittently but in large numbers on inland salt lakes, generally in 

response to major flood events.  Breeding has not been documented on Lake Way, but it has 

been recorded on lakes to the north-east and south-east (Marchant and Higgins 1993).  Lake 

Way has the sort of characteristics that make it a potential breeding site.  Because the 

Banded Stilt breeds infrequently and often in few, large colonies, single breeding events can 

be very important for the species.  It was not recorded by Bennelongia (2020) in March 

2020, but the extent of flooding of Lake Way was small on that occasion. 

 

Slender-billed Thornbill 

The western sub-species of the Slender-billed Thornbill was formerly listed as Vulnerable 

under the EPBC Act, however, in 2013 it was removed from the list of threatened species.  

A South Australian sub-species remains listed.  The Slender-billed Thornbill occurs in 
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shrubland, typically in areas of saltmarsh dominated by samphire, bluebush (Maireana spp.) 

or saltbush (Atriplex spp.) around salt lakes, or in low heath on sandplain.  The species 

occurs in a number of disjunct populations in Western Australia, from Shark Bay to the 

Nullarbor (Johnstone and Storr 2004).  The species is declining in much of its range owing 

to the degradation of chenopod vegetation by livestock and rabbits (Johnstone and Storr 

2004).   

 

The salt marsh vegetation at Lake Way is broadly suitable for the species, although much 

of it is very low and the thornbill usually favours patches of tall samphire.  Although not 

observed, access to the vegetation across parts of Lake Way was limited on cultural grounds 

and it has to be assumed to be a resident. 

 

Rufous-crowned Emu wren 

The Rufous-crowned Emu-wren has a fragmented population in northern and central 

Australia and is generally uncommon.  It is associated with tall, dense spinifex and long-

unburnt mature hummock grasslands, whereas much of the spinifex in the project area was 

recently burnt (probably within the last 15-20 years).  It is possible that the species is locally 

extinct due to inappropriate fire regimes, but it may still be present in the region so is 

assumed to be an irregular visitor to the project area.  With an altered fire regime, it could 

increase in abundance.   

 

Mallee Ningaui 

This is generally a species of spinifex on sandplain through the Goldfields and it was not 

returned from databases for the Lake Way area, but one of three ningaui specimens caught 

in the October survey was identified as the Mallee Ningaui on the basis of a very short inner 

hind toe and lack of guard hairs (a long inner toe and presence of guard hairs are features of 

the Wongai Ningaui that was also recorded and is already known from the area).  The Mallee 

Ningaui on the sandy soils at Lake Way can therefore be considered to be an isolated and 

locally significant population. 

 

3.2.2 Summary of fauna values (desktop review) 

The desktop study identified 288 vertebrate fauna species as potentially occurring in the 

project area: 8 frogs, 79 reptiles, 161 birds and 38 mammals (28 native and 10 introduced 

species).  The assemblage includes up to 24 species of conservation significance.  Field 

investigations confirmed the presence of 104 vertebrate fauna species including: one frog, 

28 reptiles, 57 birds and 18 mammals (13 native and five introduced).  Confirmed species 

included a number of significance, while dry seasonal and annual conditions affected the 

field results.  Fauna values within the survey area can be summarised as follows: 

Fauna assemblage   

Rich and substantially intact except for the loss of some, mostly medium-sized, mammal 

species, and possibly some birds.  The assemblage is likely to be typical of a very broad 

region of the Eastern Murchison and adjacent subregions, although the juxtaposition of 
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VSAs and particularly the presence of sandy soils, gypsum soils and Lake Way itself may 

give an unusual combination of species for a small area.   

Species of conservation significance   

This list includes up to 29 species.  Most notable is the presence of a moderately dense 

population of the Brush-tailed Mulgara on sandy soils (VSA 5) east of Lake Way, and the 

occasional presence of migratory and other waterbirds on Lake Way when conditions are 

suitable.  The taxonomy of a possibly undescribed lizard (Lerista ‘Lake Way’) in the 

gypsum soils close to Lake Way (VSA 3) is being investigated.  While the Night Parrot is 

known from a location about 85km to the north and there is some possibly suitable habitat 

present, this is limited in extent and much of it is in poor condition, so the species is 

considered at best an irregular visitor. 

Patterns of biodiversity   

These are poorly defined on available information and no one VSA stands out, but the 

Mulga areas (VSA 4) were notable for moderately high species richness at least during the 

October 2019 investigations.  Significant species are most closely linked to Lake Way itself 

(waterbirds), the gypsum soils on the margins of the lake (VSA 3, some reptiles) and 

spinifex sandplain (VSA5; Brush-tailed Mulgara). 

3.3 Field investigations  

Field investigation methods used during the BCE survey of spring 2019 are described below, 

with notes on additional surveys by Biologic (23020) and Bennelongia (2020).   

3.3.1 Systematic fauna sampling 

Ten systematic sampling transects (pitfall, funnels and bird censusing) covered the major 

VSAs, with at least two replicates in each (Table 2).  There were two transects in lake edge 

gypsum soils (sites 2 and 6), four transects on Mulga over sparse spinifex on loam flats 

which was the most widespread and variable VSA (sites 1, 3, 4 and 7), two sites on spinifex 

sandplain (sites 5 and 8) and two sites on sand ridges (sites 9 and 10).  At each systematic 

sampling transect, 10 pitfalls (20 litre plastic buckets 28cm in diameter and 40cm deep) were 

installed at c.  20m spacing.  Each pitfall was assisted with three driftfences (flywire 1.2m 

long and 20cm high on a lightweight metal frame) extending radially from the bucket to 

allow fauna to fall into the pit when following the fence line.  On every second pitfall, one 

driftfence was extended to include a funnel trap with an additional 1.2m fence installed 

beyond the funnel.  Fewer funnels were installed on some sites (see Table 2) due to exposed 

conditions.  Pitfalls were operated for six nights (4th to 10th October for sites 1 to 5; 5th to 

11th October for sites 6 to 10) but funnels for only five nights on sites 6 to 10 due to increasing 

temperatures towards the end of the sampling period (high temperatures lead to increased 

mortality of captured fauna in both funnel and pitfall traps).  Transect locations, descriptions 

and trapping effort are displayed in Table 2 and Figure 3. 

Bird censusing was conducted during each trap check for the length of the transect and 25m 

on either side of the transect line.  This made the bird survey area about 200m long and 50m 
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wide (ie c.  2ha).  Birds were identified visually and acoustically.  Birds were also noted 

outside the transect but were not counted.   

Total sampling effort across the 10 sites was: 600 pitfall trapnights, 210 funnel trapnights 

and 60 bird census events.   
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Table 5.  Survey effort: systematic sampling transect locations, descriptions and trapping 

effort in the October 2019 field survey.   

Site Trap transect end coordinates Description Sampling effort 

Site 1  

Pit 1 
51 J 248634, 

7033075 Tall Mulga over scattered shrubs and 

sparse spinifex on loam flat.  (VSA4) 

60 pitfall nights.   

30 funnel nights. 

6 X bird census Pit 10 
51 J 248600, 

7032859 

Site 2   

Pit 1 
51 J 247657, 

7031836 

Very open Mallee and scattered tall shrubs 

on gypsum/calcrete rise near lake edge.  

(VSA3) 

60 pitfall nights  

30 funnel nights. 

6 X bird census Pit 10 
51 J 247818, 

7031706 

Site 3  

Pit 1 
51 J 248157, 

7033674 Tall Mulga over scattered shrubs and 

sparse spinifex on loam flat.  (VSA4) 

60 pitfall nights  

30 funnel nights. 

6 X bird census Pit 10 
51 J 248186, 

7033846 

Site 4  

Pit 1 
51 J 247787, 

7032286 Tall Mulga over scattered shrubs and 

moderately dense spinifex on sandy loam 

rise on edge of lake.  (VSA4) 

60 pitfall nights  

30 funnel nights. 

6 X bird census Pit 10 
51 J 247768, 

7032071 

Site 5  

Pit 1 
51 J 251008, 

7032514 Scattered low Mallee with moderately 

dense acacia shrubland over spinifex on 

sandy loam plain.  (VSA5) 

60 pitfall nights  

25 funnel nights. 

6 X bird census Pit 10 
51 J 251072, 

7032335 

Site 6  

Pit 1 
51 J 256172, 

7021104 Scattered tall shrubs including a large 

melaleuca on gypsum /calcrete rise on 

lake edge in south.  (VSA3) 

60 pitfall nights   

30 funnel nights. 

6 X bird census Pit 10 
51 J 256238, 

7020837 

Site 7  

Pit 1 
51 J 257294, 

7022917 Tall Mulga over low and quite uniform 

spinifex on sandy loam flat.  (VSA4) 

60 pitfall nights  

25 funnel nights. 

6 X bird census Pit 10 
51 J 257156, 

7023091 

Site 8  

Pit 1 
51 J 254693, 

7027777 Scattered low Mallee with moderately 

dense acacia shrubland over spinifex on 

sandy loam plain.  (VSA5) 

60 pitfall nights  

0 funnel nights. 

6 X bird census Pit 10 
51 J 254791, 

7027577 

Site 9 

Pit 1 
51 J 245960, 

7039121 Open shrubland and spinifex on sandy 

dune ridge.  (VSA6) 

60 pitfall nights 

10 funnel nights. 

6 X bird census Pit 10 
51 J 246065, 

7039096 

Site 10 

Pit 1 
51 J 242328, 

7044030 Open shrubland and spinifex on sandy 

dune ridge.  (VSA6). 

60 pitfall nights 

0 funnel nights. 

6 X bird census Pit 10 
51 J 242340, 

7043847 
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3.3.2 Targeted searching for conservation significant fauna 

Significant fauna species identified during the desktop assessment include several that can 

be found by searching for evidence of their activities (e.g.  scats, tracks, diggings, burrows), 

including Greater Bilby, Brush-tailed Mulgara, Marsupial Mole and Malleefowl.  Searching 

for these species was undertaken in the October 2019 field survey. 

The Bilby, Mulgara and Malleefowl were searched for using a walked transect approach, 

looking for burrows, tracks, scats, foraging holes and mounds.  The walked transect approach 

involves personnel walking line abreast at a spacing appropriate for the vegetation density 

and area to be covered (usually 20-50m), and this method was deployed at three areas east 

of Lake Way in spinifex on sandplain that was suitable habitat for Mulgara and Bilby (and 

possibly Malleefowl), and in the proposed processing plant area (possibly suitable for 

Malleefowl).  The searched areas are indicated on Figure 3; the total area searched was c.  

150ha.  Some of the search areas appear as hollow rectangles as the transect followed a 

rectangular pattern with the sides of the rectangle well-separated.  Personnel who walked 

these areas were all experienced in recognising signs of the target species, or were close to 

someone with appropriate experience and had been shown photographs of signs.  Locations 

of signs such as Mulgara burrows were recorded, and these burrows were categorised as 

active (clear evidence of recent movement, tracks, and/or scats at entrance) or inactive (no 

signs of activity, weathered but still distinct).  Opportunistic observations on other fauna 

were made during these walked transects. 

The sandy ridges east of Lake Way appeared suitable for the Marsupial Mole (Notoryctes 

sp.) although the species was not returned from the database search.  Therefore, two ‘mole 

trenches’ were dug near site 9; these were located at (51J) 245603mE, 7039148mN and 

245620mE, 7039181mN.  They were on the upper to middle slope of a large dune, where 

marsupial moles are commonly active.  Mole trenches are 1.5 to 2m long, a metre deep and 

can be dug to expose old and recent burrows of marsupial moles due to the difference in soil 

density created by the passage of the animal.  The two trenches were dug on 7th October and 

checked on 10th October. 

Note that no surveys of significant waterbird species could be undertaken as Lake Way was 

dry in October 2019.   

Motion-sensitive cameras and recording devices 

Locations of motion-sensitive cameras, bat echolocation recorders and audio-recorders are 

given in Table 3 and indicated on Figure 3.  Cameras BCE10 and BCE04 were set at sites 6 

and 7 respectively, and were baited (universal bait encased in a perforated plastic tube) in 

order to lure fauna into view.  Cameras BCE02 and BCE17 were set on active Mulgara 

burrows at site 8 and were not baited.  The two audiomoths were set on the edge of Lake 

Way near a large expanse of salt marsh shrubland and were intended to target the Night 

Parrot.  The bat detector was set in a grove of tall Mulga also close to the edge of Lake Way 

and the target species was the Inland Greater Long-eared Bat.  The audiomoths and bat 

detector were set for four nights, while the cameras were set for five nights.  A bat detector 

was also set for one night (6th October) at the Gunbarrel Laager north of the project area. 
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A more comprehensive Night Parrot survey was undertaken by Biologic (2020a & b) with 

sampling locations indicated on Figure 5. 

Waterbird surveys 

Bennelongia (2020) undertook waterbird surveys in March 2020 following rains that resulted 

in small areas of inundation in the north and west of Lake Way.  Locations of water and 

route taken for this survey are show on Figure 6. 

 

Table 6.  Locations of cameras and recording devices   

Device and unit code Easting Northing Sampling period 

Audio recorder (Audiomoth 05) 247551 7031666 7th to 11th October 

Audio recorder (Audiomoth 06) 247718.4 7032039 7th to 11th October 

Bat Detector 01 247738.6 7032286 7th to 11th October 

Reconyx camera (BCE10) 256188.1 7021006 6th to 11th October 

Reconyx camera (BCE04) 257193.7 7023062 6th to 11th October 

Reconyx camera (BCE02) 254703 7027765 6th to 11th October 

Reconyx camera (BCE17) 254797.7 7027625 6th to 11th October 
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Figure 4. Locations of BCE fauna sampling sites for the expansion project, spring 2019.  The inset in the north shows the Gunbarrel 

Laager. 
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Figure 5.  Sampling locations for the Night Parrot (Biologic 2020).  


