
  

Tronox Cooljarloo  

Level 1 Fauna and Targeted  Black-Cockatoo Assessment of the Lone 

South and Osprey Survey  Areas 
 

 
Typical access track in the Osprey area, passing through Banksia telmatiae heath (VSA 5)  (M. Bamford) 

 

Prepared for: Tronox Limited  

Mason Road 

 KWINANA BEACH WA 6167 

 

Prepared by: Amanda Kristancic, Wes Bancroft, Natalia Huang and Mike Bamford 

  M.J. & A.R. BAMFORD CONSULTING ECOLOGISTS 

  23 Plover Way 

  KINGSLEY WA 6026 

 
 

31st January 2025 

 



Cooljarloo Level 1 fauna and targeted black-cockatoo assessment 
 

  

BAMFORD Consulting Ecologists |   i 
 

Executive Summary  

 

Introduction 

Tronox Limited (Tronox) is proposing to expand operations at their Cooljarloo Mine.  Bamford 

Consulting Ecologists (BCE) was commissioned by Tronox to conduct a Basic (sensu EPA, 2020) fauna 

assessment (desktop review, fauna habitat identification and a site inspection), including a targeted 

black-cockatoo assessment, of two survey areas: Lone South and Osprey.  This report presents the 

results of that desktop review, site inspection and black-cockatoo assessment.  The survey areas were 

visited on the 14th November 2023 (Lone South), and 19th January and 20th November 2024 (Osprey).    

 

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.  This relies on information on the fauna assemblage and its environment, and BCE uses 

an approach with the following components: 

 

ü 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. 

ü 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). 

ü The recommendation of actions to mitigate impacts. 

 

Survey area description 

Both survey areas are located in the Midwest region of WA, approximately 150-160 km north of Perth.  

The Lone South survey area is c. 55 ha in size and the Osprey survey area is c. 280 ha in size.  Both 

survey areas consist primarily of native vegetation, intersected by narrow tracks of cleared vegetation.  

Th vegetation was long-unburnt at the time of site inspections, but was burnt in November 2024.  The 

surrounding landscape is largely intact native vegetation, with existing Tronox developments to the 

south (Lone South), and north and east (Osprey), and areas of agricultural land about 1km to the north 

(Lone South) and 1km to the south (Osprey).  Within 25 km of the survey areas there are several 

recognized sensitive sites including Threatened Ecological Communities, Environmentally Sensitive 
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Areas, Important Wetlands, protected terrestrial reserves, and a Key Biodiversity Area - the Cataby 

LƳǇƻǊǘŀƴǘ .ƛǊŘ !ǊŜŀ όǎƛƎƴƛŦƛŎŀƴǘ ŦƻǊ /ŀǊƴŀōȅΩǎ .ƭŀŎƪ-Cockatoo).  

   

Key fauna values 

Vegetation and Substrate Associations (VSAs).  The survey areas encompass seven VSAs: VSA 1 

(Banksia attenuata and B. menziesii Low Woodland), VSA 2 (Banksia prionotes Low Woodland), VSA 3 

(Banksia sessilis Shrubland), VSA 4 (Dampland Shrubland/Open Woodland), VSA 5 (Banksia telmatiaea 

Heathland), VSA 6 (Mixed Heathland) and VSA 7 (Cleared areas).  The Lone South survey area consists 

primarily of VSA 1, with small areas of VSA 2 and VSA 5.  The Osprey survey area is composed primarily 

of VSA 5 and VSA 1, with small areas of VSAs 3, 4, 6 and 7.   

 

Fauna assemblage.  The desktop assessment identified 198 vertebrate fauna species as potentially 

occurring in the survey area: ten frogs, 46 reptiles, 120 birds, and 17 native and 5 introduced 

mammals.  Fourteen vertebrate species that would historically have been present in the survey areas 

have been omitted from the expected species list because they are extinct or considered locally 

extinct.  Overall, the assemblage of vertebrate fauna expected in the survey area is typical of the 

region, mostly complete for frogs, reptiles and birds, but incomplete for mammals.  It is an assemblage 

rich in reptiles and small mammals, while the avian component is only moderately rich but notable for 

the large number and high abundance of nectarivores.  

 

Species of conservation significance.  Three broad levels of conservation significance are used in this 

report:  

Å Conservation Significance 1 (CS1) ς species listed under State or Commonwealth Acts. 

Å Conservation Significance 2 (CS2) ς species listed as Priority by DBCA but not listed under State 

or Commonwealth Acts. 

Å Conservation Significance 3 (CS3) ς species not listed under Acts or in publications, but 

considered of at least local significance because of their pattern of distribution. 

 

Species of conservation significance.  There are nine vertebrate species of conservation significance 

expected to occur in the survey area: five CS1, two CS2 and two CS3.  An additional 11 species (one 

reptile, one bird and nine mammals) would be considered of conservation significance (CS1 or CS2) if 

they were not locally extinct in the area.  

 

Three listed conservation significant invertebrates may be present in the survey area: the Moore River 

land snail (P1) and Spiny Katydid (Swan Coastal Plain) (P2) are both expected as residents, while the 

Graceful Sunmoth is only expected as an irregular visitor due to the low density of its host plant in the 

survey areas.  Based on species collected in previous fauna surveys, the Cooljarloo area appears to be 

rich in short-range endemic (SRE) invertebrate species, particularly Antichiropus millipedes (four 

species collected by BCE) and mygalomorph spiders (six species collected by BCE).  The Lone South 

and Osprey survey areas are likely to contain suitable habitat for these SRE species.  

 

Black-cockatoo AssessmentΦ  /ŀǊƴŀōȅΩǎ .ƭŀŎƪ-Cockatoo is expected to be a regular visitor to the survey 

area, but the area is out of range for the Forest Red-ǘŀƛƭŜŘ ŀƴŘ .ŀǳŘƛƴΩǎ .ƭŀŎƪ-CockatoosΦ  bƻ /ŀǊƴŀōȅΩǎ 

Black-Cockatoos were observed during the site inspection but evidence of foraging by this species was 

observed throughout both survey areas.    
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Foraging value ς overall the Lone South survey area is of high foraging value and the Osprey survey 

ŀǊŜŀ ƛǎ ƻŦ ƳƻŘŜǊŀǘŜ ŦƻǊŀƎƛƴƎ ǾŀƭǳŜ ŦƻǊ /ŀǊƴŀōȅΩǎ .ƭŀŎƪ-Cockatoo.  Throughout the sites, foraging scores 

ranged from 9/10 for areas with high Banksia spp. tree density (especially in VSA 1), to 4/10 for areas 

with lower density of these trees (such as VSA 5). 

 

Breeding value ς no trees were large enough to be assessed as potential nesting trees.  The closest 

known and confirmed breeding sites are c. 15 km from the Osprey survey area and c. 21 km from the 

Lone South survey area.   

 

Roosting value ς No suitable areas for roosting sites were apparent within either survey area.  The 

closest known and confirmed roost is less than 2 km from the closest boundary (Osprey), and it is 

expected that additional unknown roost sites will be present within the local area. 

 

Patterns of biodiversity.  The majority of each survey area contains vegetation with a complex 

structure in the understorey and/or midstorey, and these areas are therefore expected to support a 

high abundance and diversity of fauna across all taxa, including conservation significant species such 

as the Carpet Python, Jewelled Ctenotus (Swan Coastal Plain subpopulation) and Brush Wallaby.  

Sandy substrates, particularly in VSA 1 which is extensive in the Lone South survey area, are likely to 

support a variety of fossorial reptiles and frogs, including the conservation significant Black-striped 

Snake.   

 

Black-cockatoo foraging habitat occurs throughout the survey areas, primarily in the form of Banksia 

spp. trees that vary in density between VSAs.  VSA 1 (Banksia attenuata and B. menziesii Low 

Woodland) contains some of the highest value foraging habitat and is extensive in the Lone South 

survey area.  In comparison, the Osprey survey area contains less VSA 1 and primarily consists of VSA 

5 (Banksia telmatiaea Heathland) which contains a lower density of suitable foraging plants.   

 

Key ecological processes.  The ecological processes that are expected to influence the fauna 

assemblage include existing habitat loss, landscape connectivity, and the presence of feral species.  

Local hydrology may impact fauna as there are extensive areas of seasonally inundated 

damplands/swamps which may support certain fauna species.  The recent (November 2024) fire 

across both areas will have altered the fauna assemblage and the abundance levels of many species, 

and will have triggered  series of post-fire changes in abundance as the vegetation matures.   
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1 Introduction  

Tronox Limited (Tronox) is proposing to expand operations at their Cooljarloo Mine.  Bamford 

Consulting Ecologists (BCE) was commissioned by Tronox to conduct a Basic (sensu EPA, 2020) fauna 

assessment (desktop review, fauna habitat identification and a site inspection), including a targeted 

black-cockatoo assessment and impact assessment, of two survey areas at Lone South and Osprey.  

This report presents the results of that desktop review, site inspection, black-cockatoo assessment 

and impact assessment. 

 

1.1 Background information: 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.  This relies on information on the fauna assemblage and its environment, and BCE uses 

an approach with the following components: 

 

ü 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. 

ü 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). 

ü The recommendation of actions to mitigate impacts. 

 

The objectives of the current assessment and report are as follows: 

1. Conduct a literature review and searches of Commonwealth and State fauna databases to 

compile a comprehensive list of fauna expected to occur in the survey areas; 

2. Review the list of fauna expected to occur in the survey areas in the light of fauna habitats 

present, with a focus on investigating the likelihood of significant species being present, 

including a targeted black-cockatoo assessment; 

3. Identify significant or fragile fauna habitats within the survey areas; 

4. Identify any ecological processes in the survey areas upon which fauna may depend;  

5. Identify general patterns of biodiversity within or adjacent to the survey areas; and 

6. Review impacting processes and provide recommendations for mitigation.  
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Descriptions and more background information on these values and processes can be found in 

Appendices 1 to 4.   

 

 

1.2 Description of survey areas  and background environmental information  

1.2.1 Overview 

Tronox is proposing developments in two new survey areas: Lone South and Osprey (Figure 1-1).  As 

these are in close proximity, the current report encompasses both survey areas, with separate sections 

for each area when required.  The survey areas are located in the south-western part of Western 

!ǳǎǘǊŀƭƛŀΩǎ Midwest region (DBCA, 2024b), approximately 150-160 km north of Perth (Figure 1-1).  The 

Lone South survey area is approximately 55 ha in size and consists of native remnant vegetation 

intersected by cleared tracks for access and exploration activities (Figure 1-2).  The surrounding area 

is predominantly intact native vegetation, including the Wongonderrah Nature Reserve, aside from 

the existing Tronox development to the south.  Cleared agricultural land lies about 1 km to the north.  

The Osprey survey area is approximately 280 ha in size and consists of native vegetation and seasonal 

damplands/wetlands intersected by cleared tracks (Figure 1-3).  The surrounding landscape consists 

predominantly of native vegetation to the west and south, with agricultural land (Mullering Farm) 

about 1km to the south, and existing Tronox development to the north and east.   

 

A range of terms is used through this report to refer to the spatial environment including and around 

the survey areas; these are defined below and illustrated in Figure 1-1, Figure 1-2 and Figure 1-3: 

¶ Survey areas ς the boundaries of each site were provided by Tronox.  These are the areas to 

which the results of the desktop analysis are directed and the areas within which field 

investigations were conducted.   

¶ Study area ς the outermost boundary of the desktop assessment area that is almost always a 

specified buffer distance (see Section 2.3.1 below) around the survey area.  The study area 

thus encompasses the survey area but includes the area from which database records are 

sourced for the desktop assessment.  For the current report, this is an area that encompasses 

a 25km radius around the centroid of each survey area, combined to create an oval shape (see 

Figure 1-1).  Database records from this search area were interpreted separately for each 

survey area, depending on the environments present. 

Note that for the purposes of regional context and mapping, a 15 km buffer around the boundary was 

used for each survey area; this is based upon guidance for regional context from the EPA (EPA, 2016c). 
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Figure 1-1. Locations of the project areas and the study area (used for database searches).
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Figure 1-2.  Location of Lone South survey area. 
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Figure 1-3. Location of Osprey survey area. 
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1.2.2 Interim Biogeographic Regionalisation of Australia (IBRA) and landscape characteristics 

The Interim Biogeographic Regionalisation of Australia (IBRA) has identified 27 bioregions (IBRA v7) in 

Western Australia which are further divided into subregions (DCCEEW, 2023b).  Bioregions are 

classified on the basis of climate, geology, landforms, vegetation and fauna (Thackway & Cresswell, 

1995).  IBRA bioregions are affected by a range of different threatening processes and have varying 

levels of sensitivity to impact (EPA, 2016c).  The survey areas lie within the north-eastern portion of 

the Perth (SWA02) subregion of the Swan Coastal Plain bioregion, less than 5 km from the boundary 

with the Leseur Sandplain (GES02) subregion of the Geraldton Sandplain bioregion (Figure 1-4).  

 

The Perth (SWA02) subregion was described by Mitchell et al. (2003) and a summary of their work 

follows here.  The Swan Coastal Plain bioregion is a low lying coastal plain, with woodlands the 

predominant vegetation type, and dominant species comprising Banksia or Tuart on sandy soils, 

Casuarina obesa on outwash plains, and paperbark in swampy areas.  The Perth subregion is made up 

of colluvial sands and alluvial river flats (dominated by Marri vegetation), aeolian sands/dunes 

(dominated by Banksia and Jarrah-Banksia woodlands), and coastal limestone (with heath and/or 

Tuart woodlands).  This subregion also includes a complex series of seasonal wetlands and several 

offshore islands.  The Swan Coastal Plain bioregion falls into the Southern Climatic Region (EPA, 2020) 

and the climate of the Perth subregion is Mediterranean (Mitchell et al., 2003).  Average rainfall for 

the station closest to and most representative of the survey area is 518 mm (Station: Badgingarra 

Research Station, Number 009037, BOM, 2023).  
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Figure 1-4.  Location of survey areas within the Interim Biogeographic Regionalisation of Australia (IBRA) subregions. 
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1.2.3 Pre-European Vegetation and Soil-Landscape Mapping 

Mapping of a survey area in relation to broad scale datasets can provide useful context regarding the 

current and historical landscape of the survey area and surrounds.  A dataset of soil-landscape 

mapping across Western Australia is provided by DPIRD (2023).  Beard et al. (2013) have described 

and mapped the original vegetation presumed to have existed across Western Australia prior to 

European settlement and this dataset is provided by DPIRD (2024b).  The survey areas in relation to 

these datasets are shown in Figure 1-5 and Figure 1-7.  

 

The landscape surrounding the survey areas is a complex mosaic of 33 soil-landscape subsystems 

(DPIRD, 2023); 33 of which are represented in the 15 km buffer around the Lone South survey area 

(Figure 1-5) and 32 of which are represented in the 15 km buffer around the Osprey survey area 

(Figure 1-6).  Details are provided here only for soil-landscape subsystems which overlap with or are 

found within 1 km of each survey area.   

 

The Lone South survey area lies almost entirely within the Bassendean 2 subsystem (Undulating 

sandplain with ironstone and occasionally poorly drained depressions), with a very small area in the 

north overlapping with the Bassendean 5 subsystem (Complex pattern of dunes or low sandy rises, 

poorly drained plains, saline depressions and swamps).  The Osprey survey area lies mostly within the 

Bassendean 5 subsystem (Complex pattern of dunes or low sandy rises, poorly drained plains, saline 

depressions and swamps), with small areas overlapping with the Bassendean 3 subsystem (Low 

dunefields; deep, pale grey or white sands).   

 

Prior to European arrival, the landscape within 15km of the survey area is thought to have included 

six vegetation types, as well as areas of unvegetated dune sand (Beard et al., 2013; DPIRD, 

2024b)(Figure 1-7).  Details are provided here only for vegetation types in the survey areas.  Both 

survey areas are entirely within Vegetation type 9, described as follows:    

¶ Vegetation type 9 (Low woodland or open low woodland): Low or open low woodland 

including Acacia spp., Banksia spp., Agonis flexuosa (Peppermint), Callitris spp. (cypress pine), 

Allocasuarina spp. (sheoak), and Eucalyptus loxophleba (York Gum)  
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Figure 1-5. Soil-landscape mapping (DPIRD, 2023) within 15km of the Lone South survey area boundary.  
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Figure 1-6. Soil-landscape mapping (DPIRD, 2023) within 15km of the Osprey survey area boundary.  
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Figure 1-7. Pre-European vegetation types (DPIRD, 2024b) within 15km of the survey areas. 



Cooljarloo Level 1 fauna and targeted black-cockatoo assessment 
 

  

BAMFORD Consulting Ecologists |  12 
 

1.2.4 Land use and tenure 

The dominant land uses within the Perth (SWA02) subregion are Cultivation (both dry land agriculture, 

and irrigated horticulture, agriculture and plantations), Conservation, UCL and Crown reserves, Urban, 

Rural residential, Forestry plantations, Roads and other easements and Grazing (improved pastures), 

with smaller areas of Mining and Defence lands.  The southern half of the subregion is extensively 

cleared, comparable to the Avon Wheatbelt (Mitchell et al., 2003), while the northern third of the 

subregion (where the survey areas are located) contains a greater proportion of remnant vegetation 

(e.g. less extensive clearing) (Mitchell et al., 2003).  At the local scale, the survey areas are surrounded 

predominantly by intact remnant vegetation, with existing Tronox developments to the immediate 

south and east, and areas of agricultural land to the north and south.  

 

1.2.5 Recognised sensitive sites 

There are no known Bush Forever sites (Dell & Banyard, 2000) or Ramsar sites (DBCA, 2023c) within 

25 km of the survey areas.  A large swathe of Threatened Ecological Communities (TECs) (DBCA, 2023e) 

runs north-south through the middle of the 25 km buffer around the survey areas, and both survey 

areas lie within this swathe.  The TECs are not continuous.  Based on cross-referencing with PMST, this 

ŀǇǇŜŀǊǎ ǘƻ ōŜ ǘƘŜ 9ƴŘŀƴƎŜǊŜŘ Ψ.ŀƴƪǎƛŀ ²ƻƻŘƭŀƴŘǎ ƻŦ ǘƘŜ {ǿŀƴ /ƻŀǎǘŀƭ tƭŀƛƴ ŜŎƻƭƻƎƛŎŀƭ ŎƻƳƳǳƴƛǘȅΩΣ 

ǿƘƛŎƘ ƛǎ ΨƭƛƪŜƭȅ ǘƻ ƻŎŎǳǊΩ ƛƴ ǘƘŜ ǎŀƳŜ ŀǊŜŀ ǎƘƻǿƴ ōȅ 5./! ƳŀǇǇƛƴƎ ƛƴ Figure 1-8 (DCCEEW, 2023e).  

Two other Critically Endangered ecological communities may occur within 25 km of the survey areas 

(DCCEEW, 2023e)Υ Ψ¢ǳŀǊǘ ²ƻƻŘƭŀƴŘǎ ŀƴŘ CƻǊŜǎǘǎ ƻŦ ǘƘŜ {ǿŀƴ /ƻŀǎǘŀƭ tƭŀƛƴ ŜŎƻƭƻƎƛŎŀƭ ŎƻƳƳǳƴƛǘȅΩ 

(which may occur in the survey area ŀƴŘ ǎǳǊǊƻǳƴŘǎύ ŀƴŘ ΨIƻƴŜȅƳȅǊǘƭŜ ǎƘǊǳōƭŀƴŘ ƻƴ ƭƛƳŜǎǘƻƴŜ ǊƛŘƎŜǎ 

ƻŦ ǘƘŜ {ǿŀƴ /ƻŀǎǘŀƭ tƭŀƛƴ .ƛƻǊŜƎƛƻƴΩ όǿƘƛŎƘ Ƴŀȅ ƻŎŎǳǊ нл km south of the survey areas and is therefore 

unlikely to be of relevance for this report).  There are four large areas and c. 70 small points within 

25 km that are categorised as Environmentally Sensitive Areas (ESAs; DWER, 2023b, 2023a), the 

closest of which are c. 1 km east of the Lone South survey area and on the northern boundary of the 

Osprey survey area (Figure 1-8).  One of these large areas, near Cervantes, is also categorised as a 

Priority Ecological Community by DBCA (2023e).  Three of these large areas encompass Nambung 

National Park, Badgingarra National Park, Wanagarren Nature Reserve and Unnamed WA41986 

Conservation Park, all of which are also considered protected terrestrial areas (DCCEEW, 2020).  An 

additional six protected terrestrial areas are present within 25 km of the survey areas (Figure 1-9).  A 

large area of Important Wetlands (DBCA, 2023a) spans from 20 km south to c. 1 km north of the survey 

areas, and overlaps with the Osprey survey area.  This is known as the Lancelin Defence Training Area 

ǿŜǘƭŀƴŘǎ ŀƴŘ ƛǎ ŀǎǎƻŎƛŀǘŜŘ ǿƛǘƘ /ŀǊƴŀōȅΩǎ .ƭŀŎƪ-Cockatoo (DBCA, 2023a).  There is one Key 

Biodiversity Areas (KBA, 2023) within 25 km of the survey areas; this is the Cataby Important Bird Area, 

ǿƘƛŎƘ ƛǎ ǎƛƎƴƛŦƛŎŀƴǘ ƛƴ ǘƘŀǘ ƛǘ ǎǳǇǇƻǊǘǎ ƳƻǊŜ ǘƘŀƴ м҈ ƻŦ ǘƘŜ ōǊŜŜŘƛƴƎ ǇƻǇǳƭŀǘƛƻƴ ƻŦ /ŀǊƴŀōȅΩǎ .ƭŀŎƪ-

Cockatoo (Key Biodiversity Areas Partnership, 2024).  In this area, nesting trees and foraging habitat 

are distributed throughout remnant vegetation and isolated paddock trees (Key Biodiversity Areas 

Partnership, 2024).  Important Wetlands and Key Biodiversity Areas are shown along with protected 

terrestrial areas on Figure 1-9.  

 

A summary of these sensitive sites and the distances to each survey area boundary is provided in Table 

1-1. 
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Table 1-1.  Summary of sensitive sites and distance from each survey area.  

Sensitive Site Distance from Lone South Distance from Osprey 

Threatened Ecological 
Communities 

Within survey area Within survey area 

Priority Ecological 
Communities 

c. 20 km north-west c. 22 km north-west 

Environmentally Sensitive 
Areas 

c. 1 km On northern boundary 

Protected terrestrial areas Closest is Wongonderrah NR, 
<100 m east 

Closest is Wongonderrah NR, 
c. 3-6 km north 

Important Wetlands <100 m west Within survey area 

Cataby Important Bird Area 
(KBA)  

c. 29 km south-east c. 22 km south-east 
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Figure 1-8.  Environmentally Sensitive Areas (DWER, 2023a), and Priority and Threatened Ecological Communities (DBCA, 2023e) within 25km of the survey 
area. 
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Figure 1-9.  Protected areas, as per the Collaborative Australian Protected Areas Database (CAPAD; DCCEEW, 2020), Important Wetlands (DBCA, 2023a) 
and KBAs (KBA, 2023) within 25 km of the survey areas. 
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1.2.6 Regional development 

The survey areas are surrounded predominantly by remnant vegetation, aside from existing Tronox 

developments to the south and east, and agricultural land to the north (extensive) and south 

(isolated).  A network of roads also exists in the surrounding landscape, and existing development 

includes the Cataby (Iluka) Mineral Sands Mine c. 20 km south-east of the survey areas.  Figure 1-10 

illustrates the existing extent of land clearing and development in a 15 km buffer around both survey 

areas combined.  Both areas are mapped for simplicity but are treated separately for the sake of the 

below calculations.  These calculations are based on the Native Vegetation Extent dataset provided by 

DPIRD (2024a) which gives a broad indication of vegetation remaining in the survey area and 

surrounding landscape.  To provide more detail concerning areas that provide habitats for fauna, BCE 

describes and provides maps of vegetation and substrate associations (VSAs) observed during site 

inspections.  This is described in more detail in Sections 2.2 and 3.1. 

 

1.2.6.1 Lone South 

The land area within a 15 km buffer around the boundary of the Lone South survey area is c. 78,824 

ha.  Within this buffer, c. 51,505 ha of native vegetation remains (DPIRD, 2024a); therefore existing 

land clearing or development (c. 27,319 ha) impacts c. 35% of the total land area within 15 km.  

According to the native vegetation extent dataset from DPIRD (2024a), the majority of the survey area 

consists of native vegetation, with small areas of cleared land coinciding with existing tracks (Figure 

1-10).  The native vegetation within the survey area (c. 52 ha) comprises 0.1 % of the remaining 

vegetation within the 15 km buffer.  

 

1.2.6.2 Osprey 

The land area within a 15 km buffer around the boundary of the Osprey survey area is c. 92,771 ha.  

Within this buffer, c. 60,215 ha of native vegetation remains (DPIRD, 2024a); therefore existing land 

clearing or development (c. 32, 556 ha) impacts c. 35% of the total land area within 15 km.  According 

to the native vegetation extent dataset from DPIRD (2024a), the majority of the survey area consists 

of native vegetation, with very small areas of cleared land coinciding with existing tracks (Figure 1-10).  

The native vegetation within the survey area (c. 267 ha) comprises 0.4 % of the remaining vegetation 

within the 15 km buffer.
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Figure 1-10. Estimated existing development within the region. Native vegetation extent is from DPIRD (2024a). 
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2 Methods  

2.1 Overview  

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 (EPA, 2002, 2016a, 2016b, 2020), and Commonwealth 

biodiversity legislation (DotE, 2013; DSEWPaC, 2013).  The EPA (2020) recommends three levels of 

investigation that differ in their approach for field investigations: 

¶ Basic ς a low-intensity survey, conducted at the local scale to gather broad fauna and habitat 

ƛƴŦƻǊƳŀǘƛƻƴ όŦƻǊƳŜǊƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ Ψ[ŜǾŜƭ мΩύΦ  ¢ƘŜ ǇǊƛƳŀǊȅ ƻōƧŜŎǘƛǾŜǎ ŀǊŜ ǘƻ ǾŜǊƛŦȅ ǘƘŜ ƻǾŜǊŀƭƭ 

adequacy of the desktop study, and to map and describe habitats.  A basic survey can also be 

used to identify future survey site locations and determine site logistics and access.  The results 

from the basic survey are used to determine whether a detailed and/or targeted survey is 

required.  During a basic survey, opportunistic fauna observations should be made and low-

intensity sampling can be used to gather data on the general faunal assemblages present.  

²ƘƛƭŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨōŀǎƛŎΩΣ ǘƘƛǎ ƭŜǾŜƭ ƻŦ ǎǳǊǾŜȅ ƛǎ ƛƴǾƻƭǾŜŘ ŀƴŘ ǇƻǿŜǊŦǳƭΣ ŀƴŘ ǎƘƻǳƭŘ ōŜ 

considered the primary level of assessment.  Other levels of assessment (where deemed 

necessary) add information to inform this primary level. 

¶ Detailed ς a detailed survey to gather quantitative data on species, assemblages and habitats 

ƛƴ ŀƴ ŀǊŜŀ όŦƻǊƳŜǊƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ Ψ[ŜǾŜƭ нΩύΦ  ! ŘŜǘŀƛƭŜŘ ǎǳǊǾŜȅ ǊŜǉǳƛǊŜǎ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ǎǳǊǾŜȅ 

design and should include at least two survey phases appropriate to the biogeographic region 

(bioregion). Surveys should be undertaken during the seasons of maximum activity of the 

relevant fauna and techniques should be selected to maximise the likelihood that the survey 

will detect most of the species that occur, and to provide data to enable some community 

analyses to be carried out. 

¶ Targeted ς to gather information on significant fauna and/or habitats, or to collect data where 

a desktop study or field survey has identified knowledge gaps. Because impacts must be placed 

into context, targeted surveys are not necessarily confined to potential impact areas.  A 

targeted survey usually requires one or more site visits to detect and record significant fauna 

and habitats. For areas with multiple significant species there may not be a single time of year 

suitable to detect all species. In these cases, multiple visits, each targeting different species or 

groups, should be conducted. 

 

The level of assessment recommended by the EPA (2020) is determined by geographic position, with 

a generic statement that detailed surveys are expected across all of the state except the south-west, 

but also recommending that site and project characteristics be considered, such as the survey 

objectives, existing available data, information required, the scale and nature of the potential impacts 

of the proposal and the sensitivity of the surrounding environment in which the disturbance is planned. 

These aspects should be considered in the context of the information acquired by the desktop study.  

When determining the type of survey required, the EPA (2020) suggested that the following be 

considered: 

¶ level of existing regional knowledge; 

¶ type and comprehensiveness of recent local surveys; 

¶ degree of existing disturbance or fragmentation at the regional scale; 

¶ extent, distribution and significance of habitats; 
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¶ significance of species likely to be present; 

¶ sensitivity of the environment to the proposed activities; and 

¶ scale and nature of impact. 

 

The survey area lies in a region where the fauna assemblage is well-documented, and ŀ ΨōŀǎƛŎΩ ƭŜǾŜƭ 

survey (desktop review, fauna habitat identification and a site inspection) with targeted investigations 

for relevant significant species is considered an appropriate level of investigation.  Guidance for field 

investigation methods for vertebrate fauna is provided by the EPA (2016c, 2020) and by Bamford et al. 

(2013).  

 

The approach and methods utilised in this report for the Basic assessment are divided into two 

sections, which differ in their objectives, and are used in combination to summarise the fauna values 

of the survey area: 

 ̐ Desktop assessment.  The purpose of the desktop assessment is to produce species lists that 

can be considered to represent the vertebrate fauna assemblage of the survey areas, and the 

conservation significant invertebrate species likely to occur in the survey areas, based on 

unpublished and published data and using a precautionary approach. 

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

vegetation and substrate associations (Ψ±{!ǎΩ) that support the fauna assemblage and place 

the list generated by the desktop assessment into the context of the environment of the 

survey area.  The brief field investigations that form part of a Basic assessment also allow for 

some fauna observations to be made and assist the consultant to develop an understanding 

of the ecological processes that may be operating in the survey areas. 

 

2.2 Identification of vegetation and substrate associations (VSAs)  

Vegetation and substrate associations (VSAs) combine vegetation types, the soils or other substrate 

with which they are associated, and the landform. In the context of fauna assessment, VSAs are the 

environments that provide habitats for fauna.   

 

./9 ŘŜƭƛōŜǊŀǘŜƭȅ ƳŀƪŜǎ ǘƘŜ ŘƛǎǘƛƴŎǘƛƻƴ ōŜǘǿŜŜƴ ΨƘŀōƛǘŀǘΩ όŀ ǎǇŜŎƛŜǎ-specific term that may encompass 

the whole or part of one or more VSAs and is the physical subset of an ecosystem that a given species, 

or species group, ǳǘƛƭƛǎŜǎύ ŀƴŘ Ψ±{!Ω όŀ general, discrete and mutually exclusive spatial division of a 

target area, based on soil, vegetation and topography).  It is recognised, however, that, within the 

broader EIA literature/guidance, the former term is used more or less synonymously to indicate the 

latter όŜΦƎΦΩ Ƙŀōƛǘŀǘ ŀǎǎŜǎǎƳŜƴǘΩ ǳǎŜŘ ōȅ 9t!Σ нлнлύ.  Further discussion is provided in Appendix 1. 

 

CƻǊ ǘƘŜ ŎǳǊǊŜƴǘ ŀǎǎŜǎǎƳŜƴǘΣ ±{!ǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŎƻƴǎǳƭǘŀƴǘΩǎ ǇǊŜǾƛƻǳǎ ŜȄǇŜǊƛŜƴŎŜ ƛƴ 

the area, a previous vegetation assessments of the site (Umwelt, 2023), and on observations made 

during the field investigations. 
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2.3 Desktop assessment of expected species  

2.3.1 Sources of information 

As per the recommendations of EPA (2020), information on the fauna assemblage of the survey areas 

was drawn from a range of sources including databases (as listed in Table 2-1).  Information from these 

sources was supplemented with species expected in the area based on general patterns of 

distribution.  Sources of information used for these general patterns are listed in Table 2-2.  For the 

current assessment, fish were excluded from all database outputs aside from the BCE database for 

Cooljarloo, in order to simplify the compilation of the species list.  Therefore, a small number of 

freshwater fish recorded nearby were included in the potential species list, but records relating to 

marine fish were excluded.   

Table 2-1.  Databases searched for the desktop review; accessed January 2024. 

Database Type of records held in database Area searched 

BCE Database 

Fauna recorded by BCE in the vicinity of the 

survey areas; extensive 30-year monitoring data 

available for Cooljarloo mine 

Cooljarloo mine and 

surrounding areas.  

Atlas of Living 

Australia (ALA, 

2023) 

Fauna records from Australian museums and 

conservation/research bodies. 

Search area 

encompassing 25 km 

buffer around centroid 

of each survey area. 

NatureMap (DBCA, 

2023b) 

Records from the Western Australian Museum 

(WAM) and Department of Biodiversity, 

Conservation and Attractions (DBCA) databases, 

including historical data. 

Search area 

encompassing 25 km 

buffer around centroid 

of each survey area. 

DBCA Threatened 

and Priority Fauna 

(DBCA, 2023d) 

Records from the DBCA Threatened and Priority 

species database, including black-cockatoo 

nesting/roosting data. 

Search area 

encompassing 25 km 

buffer around centroid 

of each survey area. 

BirdLife Australia 

databases  

(BirdLife Australia, 

2023c, 2023a, 

2023b) 

Records from Bird Life Australia, including birdata 

and black-cockatoo datasets 

Search area 

encompassing 25 km 

buffer around centroid 

of each survey area. 

EPBC Protected 

Matters Search Tool 

(DCCEEW, 2023e) 

Records on MNES protected under the EPBC Act. 

Search area 

encompassing 25 km 

buffer around centroid 

of each survey area. 



Cooljarloo Level 1 fauna and targeted black-cockatoo assessment 
 

  

BAMFORD Consulting Ecologists |  21 
 

Database Type of records held in database Area searched 

Index of Biodiversity 

Surveys for 

Assessment (IBSA) 

(DWER, 2023c) 

Flora and fauna data contained in EIA biodiversity 

survey reports. 

Search area 

encompassing 25 km 

buffer around centroid 

of each survey area. 

 

Table 2-2.  Sources of information used for general patterns of fauna distribution. 

Taxa Sources 

Fish 
Morgan et al. (1998), Allen et al. (2003), Morgan et al. (2014), DoF 
(2023). 

Frogs Tyler and Doughty (2009), Anstis (2017). 

Reptiles 
Storr et al. (1983, 1990, 1999, 2002) , Bush et al. (2010), Wilson and 
Swan (2021). 

Birds Johnstone and Storr (1998, 2005), Menkhorst et al. (2017). 

Mammals 
Van Dyck and Strahan (2008), Churchill (2009), Menkhorst and Knight 
(2011). 

 

2.3.1.1 Conservation significant invertebrates  

A list of potentially occurring conservation significant invertebrates was compiled.  This was based on 

the threatened and priority fauna database for the Midwest region (DBCA, 2023f), DBCA threatened 

species search (DBCA, 2023d), Naturemap CS search (DBCA, 2023b) within 25 km, and significant 

invertebrates identified during previous surveys in Cooljarloo (M. J. Bamford et al., 2012; Bennelongia, 

2013 and BCE database).  These previous surveys included records of several short-range endemic 

(SRE) species.  Species from this initial list were omitted if they were clearly out of range and any 

remaining species possibly within range and potentially occurring in the survey areas was cross-

checked against ALA and Naturemap search results (within 25 km).  In addition, selected genera 

known to contain high numbers of SRE species (e.g. Antichiropus, Buddelundia) were cross-checked 

against ALA and Naturemap invertebrate records.   

 

2.3.2 Previous fauna surveys 

There were five previous vertebrate fauna surveys listed within a 30 km radius of the survey areas in 

the Index of Biodiversity Surveys for Assessments (IBSA) (DWER, 2023c; listed in Table 2-3).  Resources 

(data and/or report) were only available for one of these surveys: a black-cockatoo habitat assessment 

for a potential offset site near Cataby, 18-25 km from the survey areas.   
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Table 2-3. Terrestrial fauna studies returned from IBSA search during desktop review.  Studies in 
italics did not have any resources publicly available and are not included in reference list. 

Author Title 
Distance to 
site 

Eco Logical Australia 
(2020) 

Black Cockatoo Habitat Assessment of Part of Lot 3333 
Mimegarra Road, Cataby. Prepared for Public Transport 
Authority. 

25 km (Lone 
South), 18 km 
Osprey 

AECOM (2014) 
Indian Ocean Drive Passing Lanes. Unpublished report 
prepared for Main Roads Western Australia 

n/a 

Ecologia Environment 
(2016) 

Waddi Wind Farm Project - Cataby Supplementary Flora, 
Vegetation and Fauna Survey. Conducted for Waddi Wind 
Farm Pty Ltd, for the Waddi Wind Farm Project. 

n/a 

Outback Ecology (2014) 
Spring Flora and Vegetation Survey and Black Cockatoo 
Habitat Survey. Conducted for RPS Australia Asia Pacific, 
for the Waddi Wind Farm Project. 

n/a 

GHD (2016) 
Brand Highway, Western Australia - Various Sections: SLK 
74 to 150 Biological Survey. Unpublished report prepared 
for Main Roads Western Australia. 

n/a 

 

2.3.3 Nomenclature and taxonomy 

As per the recommendations of the EPA (2020), the nomenclature and taxonomic order presented in 

ǘƘƛǎ ǊŜǇƻǊǘ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ōŀǎŜŘ ƻƴ ǘƘŜ ²ŜǎǘŜǊƴ !ǳǎǘǊŀƭƛŀƴ aǳǎŜǳƳΩǎ ό²!aύ /ƘŜŎƪƭƛǎǘ ƻŦ ǘƘŜ Cŀǳƴŀ ƻŦ 

Western Australia 2020.  The authorities used for each vertebrate group were: fish (Morgan et al., 

2014), frogs (Doughty, 2022a), reptiles (Doughty, 2022b), birds (F. Gill et al., 2023), and mammals 

(Travouillon, 2022).  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 (BirdLife Australia, 2022), 

ŀƴŘ ǘƘŜ LƴǘŜǊƴŀǘƛƻƴŀƭ hǊƴƛǘƘƻƭƻƎƛŎŀƭ /ƻƴƎǊŜǎǎΩ Ψ²ƻǊƭŘ .ƛǊŘ [ƛǎǘΩύΦ  {ƛƳƛƭŀǊƭȅΣ ǘƘŜ ƎǊƻǳǇ ƴŀƳŜ ΨōƭŀŎƪ-

ŎƻŎƪŀǘƻƻΩ ƛǎ ŎƻƴǎƛǎǘŜƴǘƭȅ ǳǎŜŘ ŦƻǊ ŀƭƭ ǘƘǊŜŜ ǘŀȄŀ ƛƴ ǘƘŜ {ƻǳth-West.  English common names of species, 

where available, are used throughout the text; Latin names are presented with corresponding English 

names in tables in the appendices.  The use of subspecies is limited to situations where there is an 

important (and relevant) geographically distinct population, or where the taxonomic distinction has 

direct relevance to the conservation status or listing of a taxon. 

 

2.3.4 Interpretation of species lists 

2.3.4.1 Expected occurrence 

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

drawn from a large region (the study area, see Figure 1-1) and possibly from environments not 

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

database and literature searches have been excluded because their ecology, or the environment 

within the survey area, determined 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 site is of no importance.  For the current assessment, given that there is 

no suitable habitat in either survey area for freshwater fishes, all records of fish from databases were 

excluded and are not shown in any Appendix.  Freshwater fish that have been observed by BCE during 
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other surveys in the Cooljarloo area have been included in the overall list of potential species, but 

have been excluded based on lack of habitat (and are shown in the relevant Appendix).  

 

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 areas at least 

occasionally, whether or not they were recorded during field surveys, and whether or not the survey 

areas are likely to be important for them.  This list of expected species is therefore subject to 

interpretation by assigning each a predicted status, the expected occurrence, in the survey areas.  For 

the current assessment, the species list has been interpreted for both survey areas combined, as they 

are of similar environments and the same fauna assemblage is expected at each.  The status categories 

used are: 

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

¶ Regular visitor: species that occur within the survey area regularly in at least moderate 

numbers, such as part of an annual cycle (thus includes migrants). 

¶ 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 survey area in at least moderate numbers and for some time. 

¶ Vagrant: species that occur within the survey area unpredictably, in small numbers and/or for 

very brief periods. Therefore, the survey area is unlikely to be of importance for the species. 

¶ 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 survey area. 

 

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

recorded at any time but for which the survey area is not important in a conservation sense, and 

species which use the survey area 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.  The status categories 

are assigned conservatively based on the precautionary principle. For example, a lizard known from 

the general area is assumed to be a resident unless there is very good evidence the survey area 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 samplƛƴƎ ǿƻǳƭŘ ōŜ ǊŜǉǳƛǊŜŘ ǘƻ ŎƻƴŦƛǊƳ ŀ ǎǇŜŎƛŜǎΩ ǎǘŀǘǳǎΦ  

It should be noted that the aim of the desktop assessment and field investigations is not to confirm 

the presence or absence of species in the survey area.  By using a precautionary approach, the 

expected species assemblage represents a conservative estimate of the species assemblage that may 

use the survey area, with errors of inclusion rather than exclusion. 

 

The results of the database searches were reviewed and interpreted, and obvious errors and out of 

date taxonomic names were deleted. 

 

2.3.4.2 Conservation significance 

All expected species were assessed for conservation significance as detailed in Appendix 1.  Three 

broad levels of conservation significance are used in this report:  
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Å Conservation Significance 1 (CS1) ς species listed under State or Commonwealth Acts such as 

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

Western Australian Biodiversity Conservation Act 2016 (BC Act); 

Å Conservation Significance 2 (CS2) ς species listed as Priority by DBCA but not listed under State 

or Commonwealth Acts; and 

Å Conservation Significance 3 (CS3) ς species not listed under Acts or in publications, but 

considered of at least local significance because of their pattern of distribution.  In the 

wheatbelt region, a large proportion of what might otherwise be considered common species 

are of local significance as they are reliant on the very small areas of remnant native 

vegetation.  In a different context, this principle was used by Dell and Banyard (2000) to 

recognise species of conservation significance in urban landscapes. 

 

See Appendix 1 for an expanded discussion of these categories and Appendix 2 for a description of the 

categories used in the legislation (EPBC and BC Acts) and by the DBCA. 

 

2.4 Field investigations   

2.4.1 Overview 

The site visit involved BCE personnel walking across as much of the survey area as possible.  GPS tracks 

are indicated on Figure 2-1.  Within the survey area, field investigations included: 

¶ identification of VSAs (that provide fauna habitats); 

¶ targeted black-cockatoo assessment; and 

¶ opportunistic fauna observations (birds and other fauna, including signs such as diggings, scats 

and tracks). 

 

2.4.2 Dates and Personnel 

The Lone South survey area was visited on 14th November 2023, and the Osprey survey area was 

visited on 19th January 2024, and again on 20th November 2024 due to a slight revision in the Osprey 

project area boundary.  Personnel involved in the field investigations and report preparation (including 

desktop review) are listed in Table 2-4. 

 

Table 2-4.  Personnel involved in the field investigations and report preparation. 

Personnel 
EIA/Wildlife 
Survey 
Experience 

Field 
Investigations 

Report 
Preparation 

Dr Wes Bancroft BSc (Zool/Microbiol, Hons (Zool), PhD 
(Zool) 

26 years + + 

Natalia Huang BEnvSc (Zool, Hons (Cons Biol, MBA 16 years + + 

Dr Mike Bamford BSc (Biol), Hons (Biol), PhD (Biol) 40 years + + 

Dr Amanda Kristancic BSc (Zool/Biochem), Hons (Zool), PhD 
(Parasitol) 

3 years  + 
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Figure 2-1. GPS tracks of BCE personnel during the field investigations (November 2023).  Tracks in Osprey in November 2024 were not recorded.  






































































































































































































































