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DISCLAIMER 

This document is prepared in accordance with and subject to an agreement between Terrestrial Ecosystems and 
the client, Native Vegetation Solutions. It has been prepared and is restricted to those issues that have been raised 
by the client in its engagement of Terrestrial Ecosystems and prepared using the standard of skill and care 
ordinarily exercised by environmental scientists in the preparation of such reports. 

Persons or agencies that rely on or use this document for purposes or reasons other than those agreed by Terrestrial 
Ecosystems and its client without first obtaining prior consent, do so at their own risk and Terrestrial Ecosystems 
denies all liability in tort, contract or otherwise for any loss, damage or injury of any kind whatsoever (whether in 
negligence or otherwise) that may be suffered as a consequence. 
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EXECUTIVE SUMMARY 

RNC Minerals Limited (RNC) is planning to expand exploration activities at Endynie South which is near existing 
mining operations in the southern Goldfields (i.e. project area). The project area is approximately 10km north 
south-east of the Higginsville mining operations (Figure 1).  

The total assessed area was approximately 135ha but only a portion of this will be disturbed. There are three broad 
fauna habitats in the project area: 

• open Salmon Gum woodland over sparse chenopods;  
• eucalypt woodland over mixed shrubland and chenopod over scattered grasses of varying densities on a 

sandy-clay substrate; and 
• mixed sclerophyll shrubland.  

There are also areas devoid of vegetation from earlier exploration activity and these areas are of little value as 
fauna habitat.  

The density of trees and shrubs in the relatively undisturbed areas varied across the project area. The fauna habitat 
quality varies from highly degraded to very good, with the more degraded areas due to recent exploration activity. 
There is one east-west haul road and a series of access tracks and exploration grid lines in the area. Apart from 
the haul road the tracks are narrow and do not overly impact on fauna habitat.  

The area has been lightly grazed by cattle and there was extensive evidence of rabbits and other feral fauna in the 
area.  

Potential impacts on vertebrate fauna associated with clearing vegetation in the project area in a landscape or 
bioregional context are likely to be low as there are vast tracts of similar habitat in adjacent areas. The proposed 
project is unlikely to significantly impact on a conservation significant species, so a referral under the EPBC Act 
is not recommended. 

It is recommended that: 
• an induction program that includes a component on managing fauna is a mandatory component of 

working on the Eundynie project;  
• the impact of dust on adjacent vegetation and fauna habitat is managed and monitored against appropriate 

KPIs; 
• pets are not permitted on site;  
• all waste and rubbish is contained in bins and regularly removed from site or buried so it is unavailable 

to pest and feral species;  
• feeding of native fauna should be actively discouraged;  
• a log of all on-site drill holes be maintained detailing when they were capped, how and by whom;  
• speed limits are implemented and enforced on-site. These should be determined based on the quality and 

condition of the roads, but be a maximum of 80km/h;  
• signage is erected to indicate the maximum travelling speeds and the possible presence of wildlife 

crossing roads; and 
• a feral and pest animal management program is implemented to reduce the predation risk on native fauna 

including Malleefowl in and near the project area. This program should concentrate on reducing the 
impacts of cats, foxes, wild dogs and rabbits.  
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1 INTRODUCTION 

1.1 Background  

RNC Minerals Limited (RNC) is planning to undertake additional exploration activities at the Eundynie project 
which is near the existing Higginsville mining operations in the southern Goldfields (i.e. project area). The project 
area is approximately 10km south-east of Higginsville east of the Goldfields Highway (Figure 1). The total 
assessed area was approximately 135ha but only a portion of this will be disturbed. 

1.2 Project objectives and scope of works  

Terrestrial Ecosystems was commissioned by Native Vegetation Solutions on behalf of RNC to undertake a Level 
1 vertebrate fauna risk assessment and search of the project area for Malleefowl and their mounds. The purpose 
of this Level 1 fauna risk assessment was to provide information to the Department of Mines, Industry Regulation 
and Safety (DMIRS) and/or the Environmental Protection Authority (EPA) on the potential impacts on the 
vertebrate fauna assemblage in the project area to enable the proposed development to be adequately assessed. 
The methodology broadly follows that described in the Environmental Protection Authority (EPA) Technical 
Guidance Terrestrial Fauna Surveys (Environmental Protection Authority 2016) and the Technical Guidance - 
Sampling methods for terrestrial vertebrate fauna (Environmental Protection Authority 2016).   

A Level 1 fauna risk assessment involves undertaking a desktop review and reconnaissance site visit. The 
objectives of this fauna risk assessment were to: 

• provide an indication of the vertebrate fauna assemblage (reptiles, amphibians, mammals and birds) 
on and near the project area, so that potential impacts on the fauna and fauna assemblage might be 
adequately assessed;  

• identify the presence and/or potential risk of impacts on species of conservation significance that are 
present or likely to be present in the project area;  

• assess the impact and environmental risks associated with the proposed development on the fauna 
assemblage;  

• determine if any additional surveys are required to assess the potential impact on fauna assemblages 
in the project area including impacts on species of conservation significance; and 

• make recommendations that avoid, mitigate or minimise potential impacts on resident fauna.  

To achieve these objectives, Terrestrial Ecosystems:  
• reviewed Terrestrial Ecosystems’ database [includes Atlas of Living Australia and Department of 

Biodiversity, Conservation and Attractions (DBCA) records in NatureMap] to identify potential 
vertebrate fauna within the area;  

• searched the DBCA's NatureMap for Threatened and Priority Species;  
• searched the Commonwealth Governments database of fauna of national environmental significance 

to identify species potentially occurring within the area that are protected under the Environment 
Protection and Biodiversity Conservation (EPBC) Act 1999 or international migratory bird 
agreements (JAMBA/CAMBA);  

• undertook a site reconnaissance survey and searched the area for active Malleefowl mounds; 
• reviewed previous fauna surveys conducted near the project area;  
• undertook an assessment of the potential risks to the fauna associated with clearing additional areas 

of native vegetation; 
• discussed the likelihood of EPBC Act 1999 and Biodiversity Conservation Act 2016 (BC Act 2016) 

listed species being present in the project area; and 
• provided management recommendations to avoid, mitigate and minimise potential impacts on the 

fauna in the project area.  
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2 EXISTING ENVIRONMENT 

2.1 Location of project area 

The project area is within the Coolgardie (COO3-Eastern Goldfield) Interim Biogeographic Regionalisation of 
Australia (IBRA) subregion. This subregion is a gently undulating plain on the Yilgarn Craton with calcareous 
soil being dominant (Cowan 2002). The subregion supports a diverse eucalypt woodland around the salt lakes, on 
the low ranges and in the broad valleys and mallee and Acacia thickets and shrub heaths on the plains (Cowan 
2002). The sub-region is rich in endemic Acacias (Cowan 2002).  

2.2 Land use history 

The dominant land uses in this bioregion are pastoralism, crown reserves and mining. Mining is evident in many 
areas around Kambalda, Higginsville, Widgiemooltha and Norseman, with numerous small abandoned and 
operational mines scattered throughout the landscape.  

Many of the larger trees in the bioregion were removed decades ago to support the mining and power generation 
industries and these trees have often not been replaced by replanting programs. 

2.3 Climate 

The project area is characterised as semi-arid. Chart 1 shows the average mean monthly maximum and minimum 
temperatures and rainfall for Norseman, the closest weather station (~45km south). Temperatures are highest in 
December–February and most rain comes in winter. Winter rain is the result of low pressure cells that move in an 
easterly direction from the south-west of the state, whereas, summer rain is often from thunderstorms that move 
in from either the west or the north-west.  

 

Chart 1. Mean monthly maximum and minimum temperatures and rainfall for Norseman 

(http://www.bom.gov.au/climate/averages/tables/cw_012065.shtml, downloaded January 2018) 
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2.4 Great Western Woodlands 

The Eundynie project area is part of the Great Western Woodlands (Watson et al. 2008, pp. vi) in unallocated 
crown land. The Great Western Woodlands represents the largest and most intact eucalypt woodland remaining 
in southern Australia and one of the best examples of its type in the world. It is home to an impressive 3,000 
flowering plant species, 20 per cent of Australia’s known flora, as well as a diverse range of animals dependent 
on its varied habitats (Department of Environment and Conservation 2010). 

The Wilderness Society argued the fauna and flora diversity in the area has evolved with the landscape during an 
unbroken biological lineage stretching back 250 million years. 

2.5 Regional biological fauna context of project area 

The frogs, reptiles, mammals and birds in the goldfields have been surveyed on many occasions for a variety of 
purposes and are therefore well known. Fauna surveys and assessments undertaken near the project area or with 
similar habitats that have been reviewed for this assessment include: 

ATA Environmental (2006a) Fauna Assessment St Ives Cave Rocks Satellite Pit, Waste Dump and Haul Road. 
Unpublished report for Jim's Seeds, Weeds and Trees, Ltd, Perth. 

ATA Environmental (2006b) Vertebrate Fauna Assessment St Ives Gold Mine. Unpublished report for Jim's 
Seeds, Weeds and Trees, Ltd, Perth. 

Bamford Consulting Ecologists (2010) Gold Fields St Ives Gold Mine, Kambalda. Fauna Assessment: impacts of 
water discharge and general mining activity on vertebrate fauna. Unpublished report to Gold Fields 
St Ives Gold Mine, Perth. 

Blythman, M., and G. Harewood. (2009) Targeted Fauna Survey for Slender-billed Thornbill and Rainbow Bee-
eater, Neptune Pistol Club Areas, Kambalda. Unpublished report for Botanica Consulting.  

Botanica Consulting (2011) 66KW extension power line fauna assessment. Unpublished report for Goldfields St 
Ives. Boulder.  

Chapman, A., Kealley, I., McMillan, D., McMillan, P. and Rolland, G. (1991b) Biological surveys of four 
Goldfields Reserves, Landnote, 1/91, 1-26 

Dames and Moore (1999) Public Environmental Review Gold Mine Development on Lake Lefroy. Unpublished 
report for St Ives Gold Mine; Kalgoorlie. 

Dell, J and How, R. (1984) Vertebrate fauna. In: The Biological Survey of the Eastern Goldfields of Western 
Australia, Records of the Western Australian Museum, Supplement No 18, 57-89. 

GHD (2010a) Report for Chalice Project Area Desktop Biological Assessment and Broad Scale Vegetation 
Mapping. Unpublished report for Avoca Resources Ltd, Perth. 

GHD (2010b) Report for Higginsville Project Area Desktop Biological Assessment and Broad Scale Vegetation 
Mapping. Unpublished report for Avoca Resources Ltd, Perth. 

GHD (2014) Lake Cowan Project Area Desktop Assessment and Broadscale Mapping. Unpublished report for 
Metals X Ltd, Perth. 

GHD (2015a) Musket Project Area Desktop Assessment and Broad Scale Mapping. Unpublished report for Metals 
X Ltd, Perth. 

GHD (2015b) Wills Project Area Desktop Assessment and Broad Scale Mapping. Unpublished report for Metals 
X Ltd, Perth. 

Halpern Glick Maunsell (1998) Lake Lefroy Environmental Assessment. Report ES4490C. Unpublished Report 
commissioned by WMC Resources Ltd. 

Harewood, G. (2010b) Terrestrial Fauna Survey (Level 1) of the proposed Diana Mine Area St Ives - Kambalda. 
Unpublished report for Botanica Consulting. Bunbury. 

Harewood, G. (2010d) Terrestrial Fauna Survey (Level 1) of the proposed West Idough Mine Area St Ives - 
Kambalda. Unpublished report for Botanica Consulting. Bunbury. 

Harewood, G. (2011a) Terrestrial Fauna Survey (Level 1) of Thunderer Mine Area St Ives - Kambalda. 
Unpublished report for Botanica Consulting. Bunbury. 

Harewood, G. (2011b) Terrestrial Fauna Survey (Level 1) of Workshop Project Area St Ives - Kambalda. 
Unpublished report for Botanica Consulting. Bunbury. 

Harewood, G. (2013a) Fauna Assessment of Idough Mine Area St Ives - Kambalda. Unpublished report for 
Botanica Consulting. Bunbury 

Harewood, G. (2013b) Fauna Assessment of Neptune Mine Area and Invincible Road St Ives - Kambalda. 
Unpublished report for Botanica Consulting. Bunbury. 
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Harewood, G. (2010c) Terrestrial Fauna Survey (Level 1) of the proposed Pistol Club Mine Area - Kambalda. 
Unpublished report for Botanica Consulting. Bunbury 

Harewood, G. (2010a) Terrestrial Fauna Survey (Level 1) of the proposed Bellerophon Mine Area St Ives - 
Kambalda. Unpublished report for Botanica Consulting. Bunbury 

Harewood, G. (2011c) Wildlife sweep of Tailings Storage Facility (TSF) 4 -area to be cleared. Bunbury. 
Harewood, G. (2010a) Terrestrial Fauna Survey (Level 1) of the proposed Bellerophon Mine Area St Ives - 

Kambalda. Unpublished report for Botanica Consulting. Bunbury 
Keith Lindbeck and Associates (2007) St. Ives Gold Mining Company Tailings Storage Facility (No. 4) Spring 

Fauna Survey. Unpublished report for St. Ives Gold Mining Company. 
McKenzie, N.L. and Hall, N.J. (1992) The biological survey of the eastern goldfields of Western Australia. Part 

8: Kurnalpi - Kalgoorlie study area, Records of the Western Australian Museum, Supplement 41. 
McKenzie, N.L., Rolfe, J.K. and Youngson, W.K. (1992) IV Vertebrate fauna, Records of the Western Australian 

Museum, Supplement, No 41, 37-64. 
McKenzie, N.L., Rolfe, J.K., Hall, N.J. and Youngson, W.K. (1993) Vertebrate Fauna. In Hall, N.J. and McKenzie 

N.L. The Biological Survey of the Eastern Goldfields of Western Australia Part 9. Norseman - 
Balladonia. Records of the Western Australian Museum, Supplement No 42, 33-55. 

Newby, K.R., Dell, J., How, R.A. and Hnatiuk, R.J. (1984) The Biological Survey of the Eastern Goldfields of 
Western Australia - Part 2: Widgiemooltha – Zanthus Study Area. Records of the Western Australian 
Museum, Supplement 18, 21–158. 

Ninox Wildlife Consulting (1995) Vertebrate Fauna Studies Kambalda Area (1993) Widgiemooltha Area (1994). 
Perth. 

Ninox Wildlife Consulting (1998) A Vertebrate Fauna Survey of the Randell Timber Reserve (1997 & 1998). 
Unpublished report for Mt Monger Gold Project Pty Ltd, Perth. 

Ninox Wildlife Consulting (2004a) St Ives Gold Delta Island Vertebrate Fauna Assessment. Unpublished Report 
Commissioned by St Ives Gold Mining Company Pty. Ltd. 

Ninox Wildlife Consulting (2004b) St Ives Gold Mine Vertebrate Fauna Assessment 2004. Unpublished report 
for St Ives Gold Mining Co Pty Ltd, Kalgoorlie. 

Phoenix Environmental Sciences (2018) Terrestrial fauna survey for the St Ives Gold Mine Beyond 2018 Project. 
Unpublished report for St Ives Gold Mining Company Pty Ltd. Perth. 

Terratree (2016) Desktop Assessment of Environmental Constraints and Opportunities within Delta Island South 
and Incredible Project Areas. Unpublished report for St Ives Gold Mine. Perth 

Terrestrial Ecosystems (2015a) Level 1 Vertebrate Fauna Risk Assessment for the Baloo Project Area. 
Unpublished report for Polar Metals Pty Ltd. Perth. 

Terrestrial Ecosystems (2015b) Level 1 Vertebrate Fauna Risk Assessment for the Fairplay Pit and Waste 
Landform Expansion and Development. Unpublished report for Native Vegetation Solutions, Perth. 

Terrestrial Ecosystems (2015c) Level 1 Vertebrate Fauna Risk Assessment for the Musket Project. Unpublished 
report for Native Vegetation Solutions, Perth. 

Terrestrial Ecosystems (2015d) Level 1 Vertebrate Fauna Risk Assessment for the Wills Project. Unpublished 
report for Native Vegetation Solutions, Perth. 

Terrestrial Ecosystems (2017a) Level 1 Vertebrate Fauna Risk Assessment for the proposed Higginsville 
infrastructure corridor development. Unpublished report for Native Vegetation Solutions, Perth.  

Terrestrial Ecosystems (2017b) Level 1 Vertebrate Fauna Risk Assessment for the proposed Higginsville 
powerline. Unpublished report for Native Vegetation Solutions, Perth. 

Terrestrial Ecosystems (2017c) Level 1 Vertebrate Fauna Risk Assessment for the proposed Mitchell project area. 
Unpublished report for Native Vegetation Solutions, Perth. 

Terrestrial Ecosystems (2018) Level 1 Vertebrate Fauna Risk Assessment for the Proposed Musket Pipeline 
Project. Unpublished report for Native Vegetation Solutions, Perth. 

Thompson, S. (2004) Mine site rehabilitation index using reptile assemblage as a bio-indicator, PhD thesis and 
additional surveys. 

Western Wildlife (2006) St Ives Gold Fauna Survey; Spring 2005. Perth. 
Western Wildlife (2013) Mt Henry Study Area Baseline Fauna Survey: Level 2 Fauna Survey 2012 & 2013 - 

Final Report. Unpublished report for Panoramic Resources Limited, Perth. 

The most relevant fauna survey data come from the Western Australian Museum (WAM)/Department of 
Environment Conservation (DEC) eastern Goldfields survey of the Widgiemooltha-Zanthus survey area, the ATA 
Environmental (2006b), Bamford Consulting Ecologists (2010), Dames and Moore (1999), Keith Lindbeck and 
Associates (2007), Ninox Wildlife Consulting (2004b) and Western Wildlife (2006, 2013). The McKenzie et al. 
(1993) report is part of the WAM/DEC’s Eastern Goldfields survey undertaken in the mid 1980’s and the 
Chapman et al. (1991a) report is the results of fauna surveys of four timber reserves that are all nearby. All the 
GHD reports (2010b, a, 2014, 2015b, a) and Terrestrial Ecosystems reports (2015a, d, b, c, 2017b, c, a, 2018) are 
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desktop assessments of the vertebrate fauna. In addition, Terrestrial Ecosystems has included in the Thompson 
(2004) fauna survey data, data collected after Thompson’s (2004) PhD was completed. Much of this work has 
been published or been presented at various workshops and conferences (Thompson 2001, Thompson and 
Thompson 2002, Thompson 2002, Thompson et al. 2003a, Thompson et al. 2003b, Thompson et al. 2003c, 
Thompson and Thompson 2003a, Thompson 2003c, a, b, Thompson and Thompson 2003b, Thompson and 
Thompson 2004a, Thompson 2004, Thompson and Thompson 2004b, Thompson and Thompson 2005a, 
Thompson and Thompson 2005c, b, Thompson et al. 2005a, b, Thompson and Thompson 2006a, Thompson and 
Thompson 2006c, b, Thompson and Thompson 2006e, d, Thompson and Thompson 2007a, b, Thompson and 
Thompson 2008).  

Data in the Atlas of Living Australia and Western Australian Museum records has also been added to the 
information contained in Appendix B, and the compilation of the species lists for the project area.  

The trapping effort employed during many of these surveys is now considered inadequate to assess species 
richness or assemblage structure, however, they provide useful contextual information concerning the project area 
and compiling a species list.  
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3 METHODOLOGY 

3.1 Database searches 

A review of the EPBC list of protected species was undertaken to identify species of conservation interest to the 
Commonwealth Government. The search circle had a radius of 50km around a centre point coordinate of -
31.7804oS and 121.81512oE (Appendix A). In addition, a desktop search of the Terrestrial Ecosystems’ fauna 
survey database was used to develop an appreciation of the vertebrate fauna assemblages in relevant sections of 
the bioregion near the project area. The DBCA threatened and priority species database was searched via the 
records in NatureMap. 

Other more general texts were also used to provide supplementary information on vertebrates in the bioregion, 
including Tyler et al. (2000) for frogs; Storr et al. (1983, 1990, 1999, 2002) and Thompson and Thompson (2006e) 
for reptiles; Johnstone and Storr (1998b, 2004) for birds; and Van Dyck and Strahan (2008) for mammals.  

Collectively these sources of information were used to create lists of species expected to utilise the project area 
and broader bioregion. It should be noted that these lists will include species that have been recorded in the general 
region but are possibly vagrants and they will not generally be found in the project area due to a lack of suitable 
habitat (e.g. water and shore birds). Vagrants can be recorded almost anywhere. Many of the records are historical 
and the species is no longer present in the area (e.g. Malleefowl, Bilby). Many of the bird, mammal, reptile and 
amphibian species have specific habitat requirements that may be present in the general area but not in the project 
area. Also, the ecology of many of these species is often not well understood and it can sometimes be difficult to 
indicate those species whose specific habitat requirements are not present in the project area. Therefore, many 
species will be included in the lists produced from database searches but will not be present in the actual project 
area.  

There are errors in most databases, including NatureMap, Atlas of Living Australia and the WAM collection. 
These errors occur because of a misidentification of individuals, taxonomic name changes and incorrect 
coordinates being entered into the database. Terrestrial Ecosystems was unable to verify the primary records, so 
it has used the information provided. Readers should therefore appreciate that species lists and fauna surveys 
reported in the appendices may include these errors. 

3.2 Reconnaissance survey 

A site visit was undertaken on 27 June 2019 to assess fauna habitat types and condition in the project area. This 
fauna habitat assessment methodology required the assessor to stop at multiple locations within the project area 
and to assess a suite of data about the fauna habitat and its condition. This information included a description of 
the habitat structure, habitat condition, landform, soils and vegetation and time since last fire.  

3.3 Fauna habitat assessment 

The fauna habitat assessment was undertaken for the majority of the project area. This field assessment had two 
foci: 

• assessing fauna habitat types and their condition; and 
• assessing the possible presence of and recording evidence of conservation significant fauna so that 

mitigation and management strategies might be implemented to reduce potential impacts.  

Dr Scott Thompson, who undertook the site assessment, stopped at multiple locations within the project area and 
recorded a suite of data about the fauna habitat and its condition. This information included a description of the 
habitat structure, habitat condition, landform, soils and vegetation and time since last fire. The following data 
were assessed at each location as part of the habitat assessment:  

Observer’s name 
Coordinates of the location as UTM (GDA94) 
Fire history – options 

> 5 years 
1-5 years 
< 1 year 

 

Landform – options  
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Beach 
Clay plain 
Cliff 
Creek line 
Dam 
Drainage line 
Dune crest 
Dune slope 
Dune swale 
Escarpment 
Flat 
Gorge 
Gully 
Intertidal / mangrove 

Lake / lake edge 
Lower slope 
Mid slope 
Ridge 
River 
Rocky outcrop / breakaway 
Salt lake 
Sand dune 
Sand plain 
Stony plain 
Swamp 
Undulating 
Upper slope 
Wetland 
Water hole 

Habitat quality – options 
o High quality fauna habitat – These areas closely approximate the vegetation mix and quality that 

would have been in the area prior to any disturbance. The habitat has connectivity with other 
habitats and is likely to contain the most natural vertebrate fauna assemblage. 

o Very good fauna habitat - These areas show minimal signs of disturbance (e.g. grazing, clearing, 
fragmentation, weeds) and generally retain many of the characteristics of the habitat if it had not 
been disturbed. The habitat has connectivity with other habitats and fauna assemblages in these 
areas are likely to be minimally effected by disturbance. 

o Good fauna habitat – These areas showed signs of disturbance (e.g. grazing, clearing, 
fragmentation, weeds) but generally retain many of the characteristics of the habitat if it had not 
been disturbed. The habitat has connectivity with other habitats and fauna assemblages in these 
areas are likely to be affected by disturbance. 

o Disturbed fauna habitat– These areas showed signs of significant disturbance. Many of the trees, 
shrubs and undergrowth are cleared. These areas may be in the early succession and regeneration 
stages. Areas may show signs of significant grazing, containing weeds or have been damaged by 
vehicle or machinery. Habitats are fragmented or have limited connectivity with other fauna 
habitats. Fauna assemblages in these areas are likely to differ significantly from what might be 
expected in the area had the disturbance not occurred.  

o Highly degraded fauna habitat – These areas often have a significant loss of vegetation, an 
abundance of weeds, and a large number of vehicle tracks or are completely cleared. Limited or no 
fauna habitat connectivity. Fauna assemblages in these areas are likely to be significantly different 
to what might have been in the area pre-disturbance. 

Habitat structure – combined into habitat description 
Upper stratum 

Tall open woodland 
Tall woodland 
Open woodland 
Woodland 
Open forest 
Closed forest 
Tall closed forest 
Tall open forest 

 
 
Scattered tall trees 
Scattered trees 
Scattered low trees 
Low closed forest 
Low open forest 
Low woodland  
Low open woodland 

Middle stratum 
Shrubland 
Tall shrubland 
Tall open shrubland 
Low shrubland 
Scattered low shrubs 
Low open shrubland 
Scattered tall shrubs 
Closed heath 

 
Open heath 
Low closed heath 
Low open heath 
Tall closed scrub 
Tall open scrub 
Scattered tall shrubs 
Open shrubland 
Scattered shrubs 

Lower stratum 
Closed hummock grassland 
Mid-dense hummock grassland 
Hummock grassland 

 
Closed tussock grassland / sedgeland / herbland 
Tussock grass land / sedgeland / herbland 
Open tussock grassland / sedgeland / herbland 
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Open hummock grassland 
Scattered hummock grassland 

Scattered tussock / grasses / sedges / herbs 
Very open tussock grassland / herbland 

 
Soil Type – options 

Sand 
Loamy sand 
Clayey sand 
Sandy loam 
Loam 
Silty loam 
Sandy clay loam 

 
Clay loam 
Silty clay loam 
Clay 
Rock 
Peat / organic 
Stony 

Soil Colour –options 
Black 
Brown 
Grey 
Orange 

 
Red 
White 
Yellow 
 

Surface stones - options 
None 
Pebbles (0-50mm) 
Cobbles (51-250mm) 

 
Boulders (>250mm) 
Rocks 

3.4 Survey and reporting staff 

Dr Scott Thompson undertook the site investigation and fauna habitat assessment. The field work was completed 
with the assistance of Eren Reid from Native Vegetation Solutions. Dr Scott Thompson prepared this report and 
Dr Graham Thompson reviewed the report before it was sent to the client. Both senior scientists have appropriate 
relevant post-graduate qualifications, extensive experience in conducting fauna assessments in the Goldfields, 
have published research articles on biodiversity, fauna assemblages, conservation significant species, trapping 
techniques and temporal variations in trapped fauna assemblages based on Goldfields surveys and are therefore 
appropriately trained and experienced for the task of preparing this assessment. Both Scott and Graham have 
undertaken multiple surveys and assessments within 50km of the project area and are familiar with the habitat in 
the project area.  

3.5 Taxonomy and nomenclature 

Taxonomy and nomenclature for fauna species used in this report are generally based on the WA Museum species 
list except for bats, which follow Churchill (2008) and birds which follow Christidis and Boles (2008). Terrestrial 
Ecosystems’ has presumed that the identifications referred to in the appendices or in reports used to provide local 
and regional comparative data are correct and we have only corrected obvious records where the nomenclature 
was known to be incorrect.  

3.6 Limitations 

This Level 1 fauna risk assessment is based on information contained in the Commonwealth Government database 
and other published and unpublished fauna survey data for the bioregion and a site visit. It is acknowledged that 
multiple surveys conducted in different seasons, repeated over several years are necessary to fully appreciate the 
fauna assemblage in the project area. 

The EPA’s (2016) Technical Guidance Terrestrial Fauna Surveys suggested that fauna surveys may be limited 
by many variables. Limitations associated with each of these variables are assessed in Table 1. 
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4 RESULTS 

4.1 Fauna habitat  

There are three broad fauna habitats in the project area: 
• open Salmon Gum woodland over sparse chenopods (Plates 1 and 2);  
• eucalypt woodland over mixed shrubland and chenopod over scattered grasses of varying densities on a 

sandy-clay substrate (Plate 3 and 4); and 
• mixed sclerophyll shrubland (Plate 5).  

There are also areas devoid of vegetation from earlier exploration activity and these areas are of little value as 
fauna habitat (Plate 6).  

The density of trees and shrubs in the relatively undisturbed areas varied across the project area. The fauna habitat 
quality varies from degraded to good with the more degraded areas due to historical and recent exploration 
activity. There are a few access tracks and old exploration grid lines in the area, but these are narrow and mostly 
only wheel tracks.  

The area has been grazed by cattle with some areas showing signs of degradation (i.e. cattle tracks, chewed bushes 
and shrubs, etc). There was extensive evidence of rabbits and other feral fauna in the area.  

  
Plate 1. Open Salmon Gum woodland over sparse 

chenopods 

Plate 2. Open Salmon Gum woodland over sparse 

chenopods 

  
Plate 3. Eucalypt woodland over mixed shrubland 

and chenopod over scattered grasses of varying 

densities on a sandy-clay substrate 

Plate 4. Eucalypt woodland over mixed shrubland 

and chenopod over scattered grasses of varying 

densities on a sandy-clay substrate 











 

15  

Arid Bronze Azure Butterfly (Ogyris subterrestris petrina) – Critically endangered under the BC Act 2016 and 
EPBC Act 1999  

This butterfly is associated with colonies of the ant Camponotus terebrans in mallee vegetation on sandy soil, often 
near flood plains, and typically digs its nest at the base of eucalypts. Larvae hatching from eggs laid near ant nest 
entrances (often near the bases of various mallee eucalypts) are carried by the ants into their nest. Details of its 
biology and of any form of herbivory by the larvae are unknown; however, it is likely that the larvae are 
myrmecophagous (Camponotus terebrans). These butterflies fly close to the ground, and have been observed flying 
over agricultural lands near presumed breeding colonies. It is known from Lake Douglas, about 12kms south-west 
of Kalgoorlie (Field 1999) and in the Barbalin Nature Reserve (approximately 11km west of Mukinbudin) in the 
Avon Wheatbelt (Threatened Species Scientific Committee 2014) .  

It is unlikely that this butterfly is in the project area as there are no records of it nearby. Terrestrial Ecosystems’ 
assessment is that vegetation clearing in the project area is unlikely to have a significant impact on this species. 

Night Parrot (Pezoporus occidentalis) – Critically endangered under the BC Act 2016 and Endangered under the 
EPBC Act 1999 

The Night Parrot is a small, arid-adapted, nocturnal, ground-feeding parrot (Johnstone and Storr 1998a, Threatened 
Species Scientific Committee 2016). Its length is 22-25cm with a body mass of approximately 104g (Threatened 
Species Scientific Committee 2016), although it was suggested that they were semi-nomadic, the Night Parrots in 
south-western Queensland appear to be sedentary (Murphy 2015). 

The Night Parrot was probably originally distributed over much of semi-arid and arid Australia (Garnett et al. 2011, 
Threatened Species Scientific Committee 2016). Recordings in north-west and western Queensland in the early 
1990-2000s were in a broad cross section of the habitats available (Garnett et al. 1993, Cupitt and Cupitt 2008, 
Boles et al. 2016). There have been recent sightings in the Pilbara in 1980, 2005 and 2017, central WA in 1979, 
north-eastern South Australia in 1979, western Queensland (including Pullen-Pullen-Mt Windsor-Diamantina 
population) in 1980, 1990, 1993, 2006 and 2013-17 (Davis and Metcalf 2008, Garnett et al. 2011, Charalambous 
2016, Pickrell 2016, AG staff 2017, Palaszxzuk and Miles 2017, Rykers 2017, AG staff 2018), Pilbara in 2017 
(Jones 2017) and the northern Goldfields (Jackett et al. 2017). Garnett et al. (2011) suggested that there were 
between 50-250 mature individuals in less than 5% of its previous range.  

Wilson’s (1937) summary of observations provided information on the early records of Night Parrots’ preferred 
habitat and breeding sites. Recent information indicates its preferred habitat appears to be in Triodia grasslands, 
chenopod shrublands, shrubby samphire and floristically diverse habitats dominated by large-seeded species 
(Threatened Species Scientific Committee 2016, McCarthy 2017, Murphy et al. 2017b). At Pullen Pullen Reserve 
it nests in large, more or less ring-shaped Triodia, and the nest consists of a tunnel (25-30o and 0o to the ground; 20-
33cm long) through an apron of dead spinifex leaves that leads to a chamber under a live hummock, with a shallow 
depression (3-4cm) excavated into the gravelly/sandy soil (Murphy et al. 2017a). In the northern Goldfields the nest 
was again in a spinifex hummock, it was circular, with an excavated depression (~1.5-2.0cm) in sandy substrate 
(Hamilton et al. 2017, Jackett et al. 2017). The entrance tunnel was 62cm long, and was downward sloping (27o) 
with the entrance 28cm above the ground (Hamilton et al. 2017). It has clutches of two to four sub-elliptical, white 
eggs with a lustrous appearance (Murphy et al. 2017a). Breeding followed significant rains in March for the 
observations in Pullen-Pullen Reserve and in April in the northern Goldfields (Hamilton et al. 2017, Murphy et al. 
2017a), but it is thought that breeding generally occurs between April and October (Murphy et al. 2017a). 

Murphy et al. (2017b) placed a GPS tag on Night Parrots and reported that the two birds called at dusk from their 
diurnal roosts among spinifex hummocks and then flew to more floristically diverse habitats dominated by large-
seeded, prolifically seeding species to feed.  

There are no recent Night Parrot records near the project area, and there are no old large spinifex hummocks in the 
project area. As the preferred roosting and nesting sites for Night Parrots are not present in the project area, it is 
Terrestrial Ecosystems’ assessment that Night Parrots are not present in the project area. 
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Malleefowl (Leipoa ocellata) – Vulnerable under the BC Act 2016 and EPBC Act 1999   

Malleefowl are large, ground-dwelling birds that rarely fly unless alarmed or are perching for the night. Historically, 
Malleefowl have been found in mallee regions of southern Australia from approximately the 26th parallel of latitude 
southwards. Prior to vegetation clearing for agriculture, Malleefowl were abundant in the WA Wheatbelt. 
Vegetation clearing for agriculture also opened adjacent bushland to predators, and in the south-west of WA, 
Malleefowl often only persist in isolated remnant patches of native vegetation. Sheep and other herbivores (e.g. 
goats, kangaroos) grazing in remnant vegetation removes or thins the undergrowth, and they also compete with 
Malleefowl for herbaceous foods and can cause changes to the structure and floristic diversity of foraging habitats 
(Benshemesh 2007). 

Malleefowl and their eggs are vulnerable to predation by foxes, and newly hatched chicks are vulnerable to foxes, 
cats and raptors (Priddel and Wheeler 1990, 1997, Benshemesh and Burton 1999, Benshemesh 2007, Lewis and 
Hines 2014). Their abundance in the Goldfields is low and they are sparsely distributed, favouring those areas that 
are more densely vegetated. Malleefowl build distinctive nests that comprise a large mound of soil/rock covering a 
central core of leaf litter. These nest mounds range in diameter but can span more than five metres and may be up 
to one metre high. Malleefowl are generally monogamous and once breeding commences they pair for life. The 
presence of nest mounds provides an indication of the presence of Malleefowl in the area. 

Malleefowl have been observed in the bioregion, however, there are no recent records of active breeding mounds 
in the vicinity of the project area. Open fauna habitat and presence of feral and pest species significantly reduce the 
probability of Malleefowl utilising the project area. As a consequence, Terrestrial Ecosystems’ assessment is that 
vegetation clearing in the project area is unlikely to have any significant impact on this species. 

Chuditch (Dasyurus geoffroii) – Vulnerable under the BC Act 2016 and EPBC Act 1999.   

The Chuditch is the largest extant carnivorous marsupial in WA. It is usually active from dusk to dawn. Formally 
known from over 70% of Australia, the Chuditch now has a patchy distribution throughout the Jarrah forest and 
mixed Karri/Marri/Jarrah forest of south-west WA and other isolated areas. Chuditch are solitary animals for most 
of their life and den in hollow logs, burrows, culverts, etc. and have also been recorded in tree hollows and rock 
cavities. Chuditch are opportunistic feeders, and forage primarily on the ground at night. Their diet can include other 
mammals, birds, lizards, bird and reptile eggs but the majority is a mixture of large invertebrates (e.g. spiders, 
scorpions and crickets).  

How et al. (1988) reported Chuditch being found near the Norseman-Lake King Road and near Mount Holland. 
DBCA records show that one specimen was recorded in 1974 in Kambalda East. There are records south of Southern 
Cross and Marvel Loch and there have been other reported sightings east of Kambalda and near Norseman. It is 
therefore possible that this species is in the bioregion, and this could only be verified with an extensive trapping or 
camera trapping program. As the project area is north-east of the species known distribution it is unlikely that the 
Chuditch would be found in the project area. As a consequence, Terrestrial Ecosystems’ assessment is that 
vegetation clearing in the project area is unlikely to have any significant impact on this species. 

Jalmenus aridus - Priority 1 with the DBCA 

Caterpillars of this butterfly are green with some red and white lines along the body, and it has a black head and 
tail. This species is known to feed on the foliage of Senna sp. and Acacia tetragonophylla. DBCA reported sightings 
of this species in the vicinity of Lake Douglas, west of Kalgoorlie. Jalmenus aridus is known from only a single 
colony, on a single Acacia tree. Subsequent searches have failed to reveal additional colonies.   

It is Terrestrial Ecosystems’ assessment that vegetation clearing of the project area is unlikely to have a significant 
impact on this species as it is highly unlikely to be in the project area.   

Western Rosella (Platycercus icterotis xanthogenys) – Priority 4 with the DBCA  

The mallee form of the Western Rosella is found mostly in eucalypt and Casuarina woodland and shrub lands, 
especially Wandoo, Flooded Gums and Salmon Gums. This species was sighted by Dames and Moore (1999) around 
Lake Lefroy, Outback Ecology Services (2009) at Randalls and it was reported by Dell and How (1984) in the 
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biological survey of Widgiemooltha. A search of NatureMap indicated that they have been recorded in the vicinity 
of Kalgoorlie.  

It is possible that this species could be infrequently seen in the project area. However, given that the project area 
represents a very small fraction of similar habitat in adjacent areas, it is Terrestrial Ecosystems’ assessment that 
vegetation clearing in the project area is unlikely to have a significant impact on this species.   

Central Long-eared Bat (Nyctophilus major tor) – Priority 4 with the DBCA 

This species is probably the species referred to by Churchill (2008) as the Central Long-eared Bat (Nyctophilus 
major tor.). Records in the Atlas of Living Australia indicated this species has been found west of Kalgoorlie and 
in other areas in the Goldfields and the Wheatbelt. It roosts in tree cavities, foliage and under loose bark.  

Given that project area represents a very small fraction of similar habitat in the general area, it is Terrestrial 
Ecosystems’ assessment that vegetation clearing in the project area is unlikely to have a significant impact on this 
species.   

Oriental Plover (Charadrius veredus) - Migratory species under the EPBC Act 1999 and BC Act 2016 

A migrant species with patchy distribution in Australia, the Oriental Plover is sparsely distributed across arid and 
semi-arid Australia but avoids truly desert regions. Its preferred habitat is dry plains. The species is under threat 
because of habitat reduction due to agriculture and changing fire regimes. The Oriental Plover has not been recorded 
in the general area during any of the other regional surveys.  

Terrestrial Ecosystems’ assessment is that the Oriental Plover is unlikely to be seen in the project area, due to a lack 
of previous records in the general area.  

Fork-tailed Swift (Apus pacificus) - Migratory species under the EPBC Act 1999 and BC Act 2016 

This species breeds in the northeast and mid-east Asia and winters in Australia and southern New Guinea. It is a 
visitor to most parts of Western Australia, beginning to arrive in the Kimberley in late September, in the Pilbara in 
November and in the southwest land division in mid-December, and leaving by late April. The Fork-tailed Swift is 
an almost exclusively aerial species, foraging and sleeping on the wing.  It rarely comes to ground, usually only for 
breeding. It is common in the Kimberley, uncommon to moderately common near northwest, west and southeast 
coasts and rare to scarce elsewhere. It is rarely seen in the Goldfields. 

Terrestrial Ecosystems’ assessment is that the Fork-tailed Swift may infrequently be seen in the project area. 
However, the proposed vegetation clearing is unlikely to significantly impact on this species as it will move away 
to other areas if it is disturbed. 

Grey Wagtail (Motacilla cinerea) - Migratory species under the EPBC Act 1999 and BC Act 2016 

The Grey Wagtail is a small yellow breasted bird with a grey back and head. Johnstone and Storr (2004) reported 
this migratory species as breeding in Palearctic from western Europe and north-west Africa to eastern Asia and 
wintering in Africa, south-east Asia, Indonesia, the Philippines, New Guinea and Australia. Its preferred habitat in 
Australia is banks and rocks in fast-running fresh water including rivers, streams and creeks where it feeds on 
insects. The Atlas of Living Australia records two sightings on the south-coast of Western Australia and none around 
the project area.  

It is highly unlikely to be seen in the project area due to a lack of records and suitable habitat. 

Peregrine Falcon (Falco peregrinus) – Other specially protected fauna under the BC Act 2016  

The Peregrine Falcon is uncommon, although widespread throughout much of Australia excluding the extremely 
dry areas and has a wide and patchy distribution. It favours hilly or mountainous country and open woodlands and 
may be an occasional visitor to the project area. Nesting sites include ledges along cliffs, granite outcrops and 
quarries, hollow trees near wetlands and old nests of other large bird species. There is no evidence to suggest any 
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change in status in the last 50 years. A Peregrine Falcon was seen at the Randalls Timber Reserve (Ninox Wildlife 
Consulting 1998) and around St Ives mine (Dames and Moore 1999, Ninox Wildlife Consulting 2004b) and during 
the Widgiemooltha biological survey (Dell and How 1984), so they are in the region. It could therefore infrequently 
be seen in the project area. 

It is Terrestrial Ecosystems’ assessment that vegetation clearing in the project area is unlikely to have a significant 
impact on this species as the bird will readily move away from disturbance and there are abundant areas of similar 
habitat in the region. 
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5 DISCUSSION  

5.1 Adequacy of the fauna survey data for fauna habitats represented in the project 

area 

The EPA’s (2016) Technical Guidance on Terrestrial Fauna indicated that a Level 2 fauna assessment is required 
for a disturbance area of in excess of 75ha in this bioregion. The project area is greater than 75ha, so the disturbance 
exceeds one of the criterion to require a Level 2 survey in the Coolgardie IBRA bioregion, however, fauna survey 
data provided by the Western Australian Museum (WAM)/Department of Environment Conservation (DEC) eastern 
Goldfields survey of the Widgiemooltha-Zanthus survey area, ATA Environmental (2006b), Bamford Consulting 
Ecologists (2010), Dames and Moore (1999), Keith Lindbeck and Associates (2007), Ninox Wildlife Consulting 
(2004b) and Western Wildlife (2006, 2013) provide a good indication of the vertebrate fauna assemblage in the 
project area. The McKenzie et al. (1993) report is part of the WAM/DEC’s Eastern Goldfields survey undertaken 
in the mid 1980’s and the Chapman et al. (1991a) report is the results of fauna surveys of four timber reserves that 
are all nearby. In addition, Thompson (2004b) has provided in excess of 120,000 pit/funnel trap-nights of data in 
fauna habitats that are present in the project area, so the results of this survey alone are much more comprehensive 
than is typically undertaken for a Level 2 fauna assessment. 

Although the project area is larger than 75ha, given the fauna survey data that are available nearby and the level of 
existing disturbance in the project area, there is sufficient information on the fauna assemblages to enable potential 
impacts to be assessed and additional on-the-ground surveys are not required. It is unlikely that a Level 2 vertebrate 
fauna survey in the project area will provide new species not previously identified for this area that would alter the 
assessment of potential impacts. However, as with all surveys, until it is completed the outcome is unknown.  

5.1.1 Amphibians 

Amphibians typically found in eucalypt woodlands in the Goldfields are listed in Table 3. Frogs are normally only 
detected immediately after rainfall or around semi-permanent pools. It is likely that Cyclorana maini, Pseudophryne 
occidentalis, Neobatrachus kunapalari and Neobatrachus wilsmorei would be found in the general area. These 
species, other than P. occidentalis, burrow into the ground and aestivate between rainfall events. Pseudophryne 
occidentalis find shelter under rocks and in crevices during the dry periods and enter temporary ponds to breed after 
major rainfall events. All four species have a wide-spread distribution and are abundant. Clearing vegetation is 
likely to result in a loss of individuals within the disturbed area, however, is unlikely to have a significant impact 
on these species when assessed in a regional context. There are no conservation significant amphibians in the 
Goldfields. 

5.1.2 Reptiles 

Reptile species richness in the project area will be comparable with similar eucalypt woodlands elsewhere in the 
bioregion. The list provided in Appendix B represents species likely to be found over a large area of diverse habitat 
types. Eucalypt woodlands would typically support up to 40 species of reptiles, but many of these would be in low 
abundance (see Table 5). Fauna habitats in the project area are likely to be similar to that in the adjacent areas, so 
the loss of reptiles during vegetation clearing is unlikely to be significant in a bioregional context. 

Terrestrial Ecosystems’ view is that the proposed clearing of the project area is unlikely to significantly impact on 
the reptile fauna of the bioregion.  

5.1.3 Birds 

Avian species richness in the Goldfields is influenced by rainfall and is generally higher in woodlands compared 
with chenopod shrublands and more sparsely vegetated areas. The list provided in Table 2 represents species likely 
to be found over a large area of diverse habitat types. Eucalypt woodlands would typically support up to 50-70 
species of birds, but many of these would be in very low numbers (see Appendix B) and are only present after 
significant rainfall. Birds typically move from an area once vegetation clearing commences, so the impact is 
relatively low if the area is small. However, eggs and chicks in nests are often lost during the clearing process. 
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Predation by feral cats, foxes and wild dogs has significantly reduced the abundance of Malleefowl in the Goldfields 
and there are a few remaining small populations, mostly in areas of dense shrubland, as the dense vegetation provides 
the adult birds with some protection from predators. There are no active Malleefowl mounds in the project area. 

The Peregrine Falcon will normally have a very large home range in the Goldfields and clearing a small section of 
the project area, particularly when similar habitat exists in the adjacent areas, is unlikely to significantly impact on 
this species.  

Terrestrial Ecosystems’ view is that the proposed clearing is unlikely to significantly impact on the avian fauna of 
the bioregion. 

5.1.4 Mammals  

The diversity of small terrestrial mammals potentially caught in the project area would be low due the sparsely 
vegetated habitat. Although, records of Numbats (Myrmecobius fasciatus), Burrowing Bettongs (Bettongia lesueur) 
and Bilbies (Macrotis lagotis) are shown in the Atlas of Living Australia and Western Australian Museum records 
(Appendix B), they are no longer present in this region, having been predated on by foxes, cats and dogs many years 
ago. None of the mammals potentially found in the project area are of conservation significance and the loss of 
small mammals during vegetation clearing is unlikely to be significant in a bioregional context. 

It was noted during the site visit that there was evidence of rabbits, feral cats, foxes and dogs in the project area and 
surrounds. 

5.2 Biodiversity value of the project area 

An ecological assessment of a site should consider its biodiversity value at the genetic, species and ecosystem levels, 
and its ecological functional value at the ecosystem level. There are inadequate data to assess the ecological value 
at the genetic level. 

Fauna habitat types represented in the project area are abundant and in similar condition in adjacent areas. Therefore, 
the fauna assemblage that is present in the project area will also be present and abundant in the adjacent areas. The 
available fauna survey data (Appendix B) provides a good indication of the vertebrate fauna that are potentially in 
the project area. 

5.2.1 Ecological functional value at the ecosystem level 

Much of the project area has been highly disturbed by previous mining or exploration activity, with the consequence 
that the project area will have a depleted vertebrate fauna assemblage. The most significant impact on vertebrate 
fauna in the project area and surrounds will have been feral cats, foxes and wild dogs. Goats have heavily grazed 
some areas, and this would have impacted the vertebrate fauna assemblages, but the recent increase in the wild dog 
population has reduced the abundance of feral goats.  

5.2.2 Maintenance of threatened ecological communities 

No threatened ecological fauna communities were identified in the project area.  

5.2.3 Condition of fauna habitat  

Some of the project area has been disturbed due to historical development activity (i.e. tracks, exploration and 
fences). There is also extensive evidence of disturbance by cattle and the presence of rabbits and cats. There is a 
large area of recent exploration which has degraded the habitat. The uncleared fauna habitat present in the project 
area is similar to many square kilometres of adjacent habitat; the clearing of vegetation is therefore unlikely to have 
a significant impact on the vertebrate fauna when considered in a bioregional context.  
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5.2.4 Ecological linkages 

The project area does not provide an important ecological linkage or fauna movement corridor.  

5.2.5 Size and scale of the proposed disturbance 

The project area is a small proportion of similar habitat found in the adjacent area and region. Given the available 
fauna survey data for these habitat types, no additional surveys are warranted. 

5.2.6 Abundance and distribution of similar habitat in the adjacent areas 

Fauna habitats present in the project area are abundant in adjacent areas. It is therefore likely that the fauna 
assemblage in the project area is similar to the many square kilometres of similar habitat in adjacent areas and the 
bioregion. 

5.2.7 Potential impacts on ecosystem function 

Clearing native vegetation is likely to result in the loss of small vertebrate fauna on-site that are unable to move 
away during the clearing process. The few larger animals, such as kangaroos and large goannas, and most of the 
birds will move into adjacent areas once clearing commences. Shifting animals into adjacent areas will increase the 
pressure on resources in those areas and it is likely that there will be some disruption to the ecosystems in these 
areas for a period until a balance is restored.  

Impacts associated with clearing vegetation in the project area in a landscape or bioregional context on the vertebrate 
fauna are likely to be low as the proposed disturbance area is small relative to the quantity of similar habitat in the 
bioregion. 
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6 POTENTIAL ENVIRONMENTAL IMPACTS 

Clearing of vegetation will potentially affect vertebrate fauna in numerous ways, including death/injury of fauna 
during clearing, grading and impacts with vehicles and the loss of habitat. 

Although there are anticipated short term impacts on fauna, they are not considered to result in significant impacts 
on fauna habitat and fauna assemblages in the long term. The overall impact on fauna species and species of 
conservation significance will be minimal provided the recommended management procedures are implemented 
and adhered to. 

6.1 Direct impacts 

Clearing vegetation and activities associated with the development will result in the loss of small fauna that retreat 
to burrows, such as reptiles and mammals. Nocturnal species are unlikely to be active when most of the land clearing 
and construction work is taking place which may result in these individuals being adversely impacted when they 
attempt to escape. This loss of vegetation is unlikely to have a significant impact when considered in a bioregional 
context. 

Clearing linear corridors and other large areas increases fauna habitat edges. Small mammals can respond both 
positively and negatively to edges depending on their ecological traits (Laurance 1991, 1994, Goosem and Marsh 
1997, Goosem 2000). Edge and disturbance effects can lead to altered and most often higher levels of predation, 
restricting or increasing fauna movements and altering assemblage structure (Oxley et al. 1974, Paton 1994, Baker 
et al. 1998, Temple 1998, Luck et al. 1999, Goosem et al. 2001). Goldingay and Whelan (1997) and Clarke and 
Oldland (2007) reported that edge effects can extend up to 150-200m from the edge for some species, meaning the 
impact area on vertebrate fauna is likely to be larger than the cleared footprint. 

Edge effects can lead to the disruption of ecological processes such as predation and dispersal, animal movements 
and can change assemblage structure. The consequence is that the impact area will always be much larger than the 
cleared area.  

6.1.1 Animal deaths during the clearing process and displacement of fauna 

Clearing vegetation and activities associated with the mining development will result in the loss of small fauna that 
retreat to burrows, such as reptiles and mammals. Nocturnal species are unlikely to be active when most of the land 
clearing and construction work is taking place which will inevitably result in these individuals being killed or injured 
in their burrows or as they attempt to escape. Larger terrestrial animals and avian species will most often move to 
adjacent areas. These species will be required to establish new activity areas and home ranges, and this could result 
in the temporary displacement of resident species, however, this loss of fauna is unlikely to have a significant impact 
when considered in a bioregional context. 

6.1.2 Reduction or loss of activity areas and closure of burrows 

Clearing vegetation and associated construction activities are likely to destroy reptile and mammal burrows or 
foraging habitat that are currently in use or could be used again. Clearing vegetation that forms part of the activity 
area of individuals has the potential to force these animals into adjacent areas. These areas may offer fewer resources 
placing individuals under survival pressure. It could also cause individuals to move into the territories of other 
individuals increasing competition for resources. Forced relocations could increase the possibility of predation.  

6.2 Indirect impacts 

In addition to the obvious impact of vegetation clearing there can be an equally significant or greater impact in the 
adjacent areas because of ‘edge effects’. Edge effects can lead to the disruption of ecological processes such as 
predation and dispersal, animal movements and can change assemblage structure. The consequence is that the 
impact area will always be much larger than the cleared area. Vehicle tracks also have the propensity to develop 
weed infestations which can impact on natural fauna habitats. Cleared corridors can also provide improved predator 
access to areas, enhance the invasion of pest species into areas and may act as inhibitors or disrupt fauna migration 
and movement patterns.  
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There are numerous potential threats associated with vegetation clearing and the construction of infrastructure that 
could have an impact on the vertebrate fauna in the project area. Some of these are discussed below. 

6.2.1 Habitat fragmentation 

In addition to vegetation clearing, infrastructure including tracks, has the potential to fragment habitat. Cleared 
linear tracks of land are ‘unnatural’ in much of the habitat. These linear structures that partition existing activity 
areas, isolate sections of established communities and may alter long and medium-term patterns of movement 
around established home ranges particularly for small mammals and reptiles. A reduction in the population because 
of this development would be difficult to detect given our current knowledge of the spatial ecology for most of the 
small mammals known to be in the area.  

6.2.2 Introduced fauna and weeds 

An increase in habitat fragmentation and human activity is often associated with an increase in the abundance of 
introduced species such as the house mouse (Mus musculus), foxes (Vulpes vulpes), cat (Felis catus) and wild dogs 
(Canis lupus) (Raiter et al. 2018). This increase may be due to a decline in habitat health, increased road kills, poor 
disposal of waste and easier access to areas via tracks.  

House mice, foxes, cats and wild dogs are known to be established in the area. In many situations they have become 
a ‘naturalised’ species in the Australian bush. Increases in fox, dog or cat numbers can have a detrimental impact 
on native fauna because they predate on and compete with native species, severely disrupting the natural balance. 
The cat is a particularly damaging predator on native fauna and any increase in their numbers could have a 
detrimental effect of local native fauna (Kinnear 1993, Bamford 1995, Woinarski et al. 2017, Woinarski et al. 2018, 
Murphy et al. 2019); hence it is important to ensure that populations of the feral predators, such as cats under control.  

There are reliable reports that the population of wild dogs has significantly increased in response to the abundance 
of feral goats that were present on numerous mining tenements. The goat population has now been significantly 
reduced, so the wild dogs will turn their attention to predating of station cattle calves and sheep, and native animals. 

Infrastructure known to support feral species, such as rubbish disposal sites and bins, should be managed to minimise 
increases in these populations.  

Introduced plant species can successfully and rapidly invade areas of cleared native vegetation or otherwise 
disturbed by humans. Introduced plant species may replace native species that provide shelter or foraging areas for 
native fauna. Major changes to the structure of vegetation will alter the fauna habitat and consequently may influence 
fauna species composition. Preparing and implementing a weed management plan will largely reduce their threat to 
native fauna species.  

6.2.3 Road fauna deaths 

An increase in road fauna deaths is likely to occur where new roads / tracks are constructed or upgraded, in 
particular, affecting kangaroos, nocturnal birds and ground dwelling large carnivorous predators. Species such as 
goannas and raptors are attracted to carrion on road verges and therefore, there is an increased propensity for these 
species to be killed by vehicles.  

6.2.4 Fire 

Increased human activity is often associated with an altered fire regime which lead to a degradation of natural 
ecosystems. Fire has been identified as one of the threatening processes for some conservation significant species 
as a number of small mammal and bird species rely on long unburnt vegetation.  

Large and widespread fires are unlikely to be a significant threat to native fauna species near the project area due to 
the sparseness of the vegetation and existing fragmentation. 
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6.2.5 Anthropogenic activity  

Unnatural noises, vibrations, artificial light sources, and vehicle and human movement in an area may be sufficient 
to force individuals or fauna species to move from adjacent areas, or alter their activity periods. This form of 
disturbance is likely to occur during the vegetation clearing and when exploration or mining activity commences. 
The overall impact is likely to be confined to a relatively small area and is unlikely to be a significant impact. 

6.2.6 Dust  

Dust generated from shifting top soil and spoil and vehicle traffic can potentially degrade surrounding vegetation, 
reducing its ability to absorb sunlight and influencing photosynthetic rates. Degradation of these areas may 
potentially render habitat unsuitable for fauna. Dust suppression and management programs are an essential 
component of minimising impacts on fauna in areas adjacent to the mine. An effective dust management and 
monitoring program is required. 

6.2.7 Uncapped drill holes  

An ongoing potential risk to terrestrial fauna is the presence of uncapped drill holes within the project area. Small 
animals, particularly lizards and mammals, can become trapped in the drill holes and eventually die. Therefore drill 
holes that are open for periods of months or years can be particularly detrimental to small animal populations 
(Malnic 1997).  

6.2.8 Rehabilitation of cleared areas 

To minimise the long-term potential impacts, rehabilitation programs should be progressively implemented and 
evaluated. An emphasis should be placed on the establishment of near-natural, self-sustaining, functional 
ecosystems in rehabilitation planning, and this should be one of the focal criteria for assessing the success of 
rehabilitation programs.  
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8 SUMMARY  

The total assessed area is 135ha, but the development area is likely to be significant less. There are three broad 
fauna habitats in the project area: 

• open Salmon Gum woodland over sparse chenopods;  
• eucalypt woodland over mixed shrubland and chenopod over scattered grasses of varying densities on a 

sandy-clay substrate; and 
• mixed sclerophyll shrubland.  

There are also areas devoid of vegetation from earlier exploration activity and these areas are of little value as 
fauna habitat.  

The density of trees and shrubs in the relatively undisturbed areas varied across the project area but was mostly 
sparse. The fauna habitat quality varies from degraded to good and the more degraded areas due to historical and 
recent exploration activity and cattle grazing. There are a few access tracks and exploration grid lines in the area, 
but these are narrow and mostly only wheel tracks of a stony red sand-clay substrate.  

The area has been grazed by cattle with many areas showing degradation (i.e. cattle tracks, chewed bushes and 
shrubs, etc). There was extensive evidence of rabbits and other feral fauna (i.e. feral cats and dogs) in the area.  

Clearing native vegetation is likely to result in the loss of small vertebrate fauna on-site that are unable to move 
away during the clearing process. The few larger animals, such as kangaroos and large goannas and snakes, and 
most of the birds will move into adjacent areas once clearing commences.  

Development and vegetation clearing will have a minimal impact on the fauna in areas adjacent to those that will 
be cleared. There will be a small loss of native fauna to vehicle strikes on access tracks, but this will be low. 
Migrants increase competition for resources, which may result in the subsequent loss of migrants or local 
individuals. Individuals shifted out of their established activity areas are also vulnerable to predation until they 
have become established in their new areas.  

Impacts associated with clearing vegetation in the project area in a landscape or bioregional context on the 
vertebrate fauna are likely to be low as there are vast tracts of similar habitat in adjacent areas. 

The proposed project is unlikely to significantly impact on a conservation significant species, so a referral under 
the EPBC Act is not recommended. 
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9 MANAGEMENT STRATEGIES 

9.1 Induction and awareness  

All contractors and people involved in vegetation clearing and development should be made aware of the possible 
presence and issues associated with terrestrial fauna in the area through the induction process.  

Recommendation 1: An induction program that includes a component on managing fauna is a mandatory 
component of working on the Eundynie project. 

9.2 Dust 

Dust generated from the project could potentially degrade surrounding vegetation, reducing its ability to absorb 
sunlight and influencing photosynthetic rates. Degradation of these areas will potentially render habitat unsuitable 
for fauna. Dust suppression and management programs are an essential component of minimising mining impacts 
on fauna during the construction program. 

Recommendation 2: The impact of dust on adjacent vegetation and fauna habitat is managed and monitored 
against appropriate KPIs. 

9.3 Minimising secondary impacts to the habitat 

Pets and feral animals have the potential to impact on fauna. Pets should not be permitted on site and feral and 
pest fauna numbers monitored and controlled. All rubbish likely to attract animals should be suitably contained 
and disposed of so as not to encourage the feeding of fauna around the site.  

Recommendation 3: Pets are not permitted on site. 

Recommendation 4: All waste and rubbish be contained in bins and regularly removed from site or buried 
so it is unavailable to pest species. 

Recommendation 5: Feeding of native fauna should be actively discouraged. 

9.4 Uncapped drill holes 

Uncapped drill holes can pose a serious threat to small animals, including ground dwelling reptiles, frogs and 
small mammals. A log of all on-site drill holes should be maintained detailing when they were capped, how and 
by whom. All drill holes should be temporarily capped on completion of drilling and permanently capped or closed 
as soon as possible after exploration activities have ceased.  

Recommendation 6: A log of all on-site drill holes be maintained detailing when they were capped, how and 
by whom. 

9.5 Road fauna deaths 

Increased activity will result in increased traffic and a consequential increase in the fauna deaths on tracks. 
Limiting vehicle speed on mine roads can reduce collisions with fauna, particularly larger animals such as 
kangaroos and emus. Dead animals on the road also have the propensity to attract raptors, goannas and even cattle, 
which are then likely to be killed. 

Recommendation 7:  Speed limits are implemented and enforced on-site. These should be determined based 
on the quality and condition of the roads, but be a maximum of 80km/h.  

Recommendation 8: Signage is erected to indicate the maximum travelling speeds and the possible presence 
of wildlife crossing roads.  
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9.6 Feral fauna  

Based on feral cat tracks and scats recorded in the project area it is highly probable that the project area currently 
supports a significant population of feral cats. Rabbits were also present in the project area. Reducing the impacts 
of feral cats and rabbits will reduce the stress on fauna and fauna assemblages in the area.  

Recommendation 9: A feral and pest animal management program is implemented to reduce the predation 
risk on Malleefowl (and other fauna) in the project area. This program should 
concentrate on reducing the impacts of cats, foxes, wild dogs and rabbits. 
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Appendix B 
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Appendix D 
Fauna habitat assessment results 
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