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Executive Summary 
Azure Minerals Limited (Azure) is currently undertaking exploration activities at the 

Andover Project (the Project), located approximately 35 kilometres (km) southeast of 

Karratha and 5 km south of Roebourne, Western Australia. Biologic Environmental Survey 

Pty Ltd (Biologic) previously undertook four basic and targeted vertebrate fauna surveys 

for the Project, over an area of approximately 1,810 hectares (ha) within tenements E47/ 

2481 and E47/ 4700. Initial results from this survey indicated several factors for 

environmental assessment under Part IV of the WA Environmental Protection Act 1986 (EP 

Act) and Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

(EPBC Act), including significant species listed under both acts. To further investigate these 

factors and provide contextual biological information to inform future environmental 

approvals for the Project, Azure commissioned Biologic to undertake a detailed vertebrate 

fauna assessment of the 12,278 ha Andover Lithium Study Area (herein the Study Area). This 

report documents findings of this assessment, which consisted of a desktop assessment 

and four-season detailed vertebrate fauna field survey (herein the current survey).  

A detailed desktop assessment was conducted prior to the field survey to identify 

vertebrate fauna species which have previously been recorded or have the potential to 

occur in the Study Area. A total of 410 species were identified, comprising 50 mammals 

(including 41 native and nine non-native), 239 birds, 112 reptiles and nine amphibians. Sixty-

three of these species were identified as significant, of which four have previously been 

recorded in the Study Area: 

• Ghost bat (Macroderma gigas) – Vulnerable (EPBC Act and BC Act); 

• Northern quoll (Dasyurus hallucatus) - Endangered (EPBC Act and BC Act); 

• Pilbara olive python (Liasis olivaceus) - Endangered (EPBC Act and BC Act); and 

• Western pebble-mound mouse (Pseudomys chapmani) - Priority 4 (DBCA). 

The four phases of the survey were conducted between 19–29 February 2024, 14-24 October 

2024, 4-14 March 2025 and 14-23 August 2025. Sampling methods included systematic 

trapping (pitfall, Elliott, funnel and cage traps) (176 nights), avifauna censuses (66.6 hours), 

opportunistic sightings, nocturnal searches (36.75 hours), targeted searches (39.13 hours), 

acoustic bird recordings (114 hours), ultrasonic bat recordings (173 hours) and habitat 

assessments (143 locations). 

Eleven (11) broad fauna habitats were recorded within the Study Area, comprising: 

• Low Hills and Slopes (40.91%, 5,022.9 ha); 

• Stony Plain (15.59%, 1,914.73 ha); 

• Clay Plain (14.28%, 1,752.9 ha); 
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• Drainage Area/ Floodplain (12.3%, 1,510.24 ha); 

• Minor Drainage Line (5.3%, 650.63 ha); 

• Major Drainage Line (4.87%, 598.54 ha); 

• Rock Piles (2.38%, 291.71 ha); 

• Sand Plain (2.14%, 262.51 ha); 

• Claypan (1.14%, 140.57 ha); 

• Rocky Outcrop (0.17%, 21.29 ha); and 

• Gorge/ Gully (0.04%, 5.52 ha). 

The remaining 0.87% (107.06 ha) of the study area comprised Cleared/ Disturbed areas.  

Six water features (

) were assessed in the Study Area during the survey. Three water features (  

) recorded during previous surveys underwent check-up 

assessments. The majority of these water features  were 

assessed during the wet and dry season surveys. Surface water was present only during 

March 2025, suggesting these pools are ephemeral and dependent on seasonal rainfall. 

The field surveys recorded a total of 178 vertebrate fauna species, comprising 30 mammal 

species (26 native and four introduced), 85 bird species, 61 reptile species and 2 amphibian 

species from the Study Area. This comprises approximately 44% of the total number of 

species identified in the desktop assessment (n=410). During the current survey, five 

significant species were recorded within the Study Area: 

• Ghost bat (Macroderma gigas) – Vulnerable (EPBC Act and BC Act); 

• Grey falcon (Falco hypoleucos) – Vulnerable (EPBC Act and BC Act); 

• Lined soil-crevice skink (Notoscincus butleri) – Priority 4 (DBCA); 

• Northern quoll (Dasyurus hallucatus) - Endangered (EPBC Act and BC Act); and 

• Western pebble-mound mouse (Pseudomys chapmani) - Priority 4 (DBCA). 

In addition to those significant species recorded within the Study Area during the current 

or previous surveys, fork-tailed swift (Apus pacificus) (Migratory – EPBC and BC Act) and 

northern short-tailed mouse (Leggadina lakedownensis) (Priority 4 - DBCA) were deemed 

Likely to occur and eastern osprey (Pandion cristatus) (Migratory – EPBC and BC Act) and 

peregrine falcon (Falco peregrinus) (Specially Protected - BC Act) Possible to occur. The 

remaining 53 significant species identified in the desktop assessment were deemed 

Unlikely or Highly Unlikely to occur within the Study Area, primarily due to lack of suitable 

habitat.  

Nine habitats within the Study Area were found to provide critical or important habitat for 

significant species. Low Hills and Slopes provide important breeding, foraging and 
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dispersal habitat for the western pebble-mound mouse. Stony Plain provides important 

breeding, foraging and dispersal habitat for the western pebble-mound mouse and lined 

soil-crevice skink. Major Drainage provides critical breeding, foraging and dispersal habitat 

for the Pilbara olive python, critical foraging and dispersal habitat for the northern quoll 

and critical breeding and foraging habitat for the grey falcon. Sand Plain, Clay Plain and 

Clay Pan habitats are important for breeding, foraging and dispersal of the northern short-

tailed mouse. Rock Piles, Rocky Outcrop and Gorge/ Gully provide critical breeding, 

foraging and dispersal habitat for northern quoll and Pilbara olive python. Two  

within the Study Area ( ) and two within 100 m of the Study Area 

( ) are classified as Category 2 roosts (permanent diurnal roosts) 

and represent critical habitat for ghost bats. Stony Plain, Drainage Area/ Floodplain, Sand 

Plain, Minor and Major Drainage Line habitats within 12 km of these roosts are considered 

to provide supporting foraging and dispersal habitat for the species. 
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1 Introduction 

1.1 Background 

Azure Minerals Limited (Azure) is currently undertaking exploration activities at the Andover 

Lithium Project (the Project), located approximately 35 kilometres (km) southeast of Karratha 

and 5 km south of Roebourne, Western Australia (Figure 1-1).  

Biologic Environmental Survey Pty Ltd (Biologic) previously undertook a basic vertebrate 

fauna survey for the project, covering 1,570 hectares (ha) within tenement E47/ 2481 in 2022. 

This was followed by three vertebrate fauna surveys in 2023, comprising basic and targeted 

work over an area of approximately 4,733hawithin tenements E47/1068, E47/ 1096, E47/ 2481 

and E474700. Results from these surveys indicated the presence, likely presence or suitable 

habitat of several conservation significant species that would require consideration during 

environmental assessment under Part IV of the WA Environmental Protection Act 1986 (EP 

Act) and Commonwealth Environment Protection and Biodiversity Conservation Act 1999 

(EPBC Act) as species listed under both acts.  

To provide contextual biological information to inform future environmental approvals for 

the Project, Azure commissioned Biologic to undertake a detailed terrestrial vertebrate 

fauna assessment in accordance with state and federal guidance documents. The Study Area 

for this assessment covers an area of approximately 12,278 ha and comprises the Lithium 

Exploration Area (tenements E47/ 2481, E47/ 4700, E47/ 4701 and E47/ 1068) and 

Groundwater North Area (L47/ 1096). 

1.2 Scope and Objectives 

The objective of the survey was to identify the occurrence of terrestrial vertebrate fauna 

species and their supporting habitats in the Study Area and identify any significant values 

that may require consideration during the Andover Project’s design and/or approval process. 

Specifically, the key objectives of the assessment were to: 

• Conduct a comprehensive desktop assessment (database searches and literature 

review) to identify terrestrial vertebrate fauna species known or potentially occurring 

within the Study Area; 

• Define and delineate broad fauna habitats occurring within the Study Area, and 

describe their significance to vertebrate fauna (particularly significant species); 

• Conduct a four-season detailed survey to identify terrestrial vertebrate fauna species 

and assemblages occurring within the Study Area;  

• Assess the likelihood and distribution of significant vertebrate fauna species occurring 

within the Study Area and map areas of suitable habitat; and  
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• Provide a comprehensive survey report and associated spatial data.  
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1.3 Compliance 

1.3.1 Survey Guidance  

This assessment was carried out with consideration of the following guidelines and 

recommendations published by the relevant state and federal regulatory bodies: 

• Department of Biodiversity, Conservation and Attractions [DBCA] (2017) Guidelines for 

surveys to detect the presence of bilbies, and assess the importance of habitat in 

Western Australia; 

• Department of Environment, Water, Heritage and the Arts [DEWHA] (2010a) Survey 

guidelines for Australia’s threatened bats;  

• DEWHA (2010b) Survey guidelines for Australia’s threatened birds; 

• Department of the Environment (2016) EPBC Act referral guideline for the endangered 

northern quoll (Dasyurus hallucatus); 

• Department of Parks and Wildlife (2017) Interim guidelines for the preliminary surveys 

of night parrot (Pezoporus occidentalis) in Western Australia; 

• Department of Biodiversity, Conservation and Attractions (DBCA, 2024e) Guidelines for 

determining the likely presence and habitat usage of night parrot (Pezoporus 

occidentalis) in Western Australia; 

• DoE (2013) Significant impact guidelines 1.1: Matters of National Environmental 

Significance (MNES); 

• Department of Sustainability, Environment, Water, Population and Communities 

[DSEWPaC] (2011a) Survey guidelines for Australia’s threatened mammals;  

• DSEWPaC (2011b) Survey guidelines for Australia’s threatened reptiles; 

• Environmental Protection Authority (2020) Technical guidance: terrestrial vertebrate 

fauna surveys for environmental impact assessment; and 

• Environmental Protection Authority Statement of principles, factors and objectives. 

1.3.2 Licensing and Ethics  

All sampling was completed while holding the relevant licences:  

• DBCA Regulation 27 “Fauna Taking (Biological Assessment) License” issued to Chris 

Knuckey - BA27000999 and BA27001371  

• BC Act Section 40 DBCA “Authorisation to Take or Disturb Threatened Species” issued 

to Chris Knuckey - authorisation numbers TFA 2324-0199 and TFA 2526-0080.  

• Department of Primary Industries and Regional Development (DPIRD) License to use 

animals for scientific purposes held by Biologic - License No. U244/ 2025-2027 and U244/ 

2022-2024.  

• Murdoch University Animal Ethics Committee approval - RW3354/ 21. 
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1.4 Background to the Protection of Flora and Fauna 

Within Western Australia, native flora and fauna are protected under the Biodiversity 

Conservation Act 2016 (BC Act) and at a national level under the EPBC Act (Table 1-1). Any 

action that has the potential to impact on native fauna or flora needs to be approved by 

relevant state and/or federal departments as dictated by the state EP Act and federal EPBC 

Act. 

Some species of flora and fauna that are determined to be at risk of extinction or decline are 

afforded extra protection under these Acts. For the purposes of this report, these species are 

deemed to be significant species. Additionally, the EPBC Act identifies Threatened Ecological 

Communities (TECs) as ecological communities at risk of extinction. The BC Act provides for 

the statutory listing of TECs by the WA Minister for Environment (the Minister). A summary 

of the applicable legislation and status codes for ecological communities is provided in 

Table 1-1, with additional information on status codes provided in Appendix A. 

For some species and ecological communities, there is insufficient information to determine 

their status. These species are generally considered by the EPA and DBCA as being of 

significance for environmental assessments and are listed on a ‘Priority List’ (Priorities 1, 2 and 

3 for poorly known species and Priority 4 for rare and near threatened species) that is 

regularly reviewed and maintained by the DBCA (Table 1-1). Possible TECs that do not meet 

the criteria for statutory listing by the Minister for Environment are added to DBCA’s ‘Priority 

Ecological Communities’ (PECs) lists under Priorities 1, 2, 3, 4 (Near Threatened) or 5 

(Conservation Dependent). 
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2 Existing Environment 

2.1 Biogeography 

The Study Area is located within the Pilbara biogeographic region, as defined by the Interim 

Biogeographic Regionalisation of Australia (IBRA) (Thackway & Cresswell, 1995) (Figure 1-1). 

Approximately 55.86% (6,859.4 ha) of the Study Area occurs within the Roebourne subregion, 

with the remaining 44.14% (5,419.20 ha) occurring within the Chichester subregion 

(Figure 1-1).  

The Roebourne subregion comprises quaternary alluvial and older colluvial coastal and sub-

coastal plains supporting a grass savanna with dwarf shrub steppe of Acacia, with ephemeral 

drainage lines sustaining Eucalyptus woodlands emerging onto marine alluvial flats and 

river deltas featuring linear basalt ranges on the coastal plains (McKenzie et al., 2003). The 

Chichester subregion is characterised by undulating Archaean granite and basalt plains 

supporting a shrub steppe characterised by Acacia pyrifolia over Triodia pungens hummock 

grasslands, while Eucalyptus leucophloia tree steppes occur on significant areas of basaltic 

ranges (McKenzie et al., 2003).  

2.2 Climate 

The Pilbara bioregion has a semi-desert to tropical climate, with rainfall occurring 

sporadically throughout the year, although mostly during summer (Thackway & Cresswell, 

1995). Summer rainfall is usually the result of tropical low pressure systems and cyclonic 

activity in the region (Leighton, 2004). Winter rainfall is generally lighter and often associated 

with cold fronts moving north easterly across the state (Leighton, 2004). The average annual 

rainfall ranges from 200–350 mm, although there are significant fluctuations between years 

(BoM, 2023; McKenzie et al., 2009).  

Long-term climatic data is not available for the Study Area itself; however, data is available 

from the Bureau of Meteorology (BOM) weather station at Roebourne (004035), with climate 

data available for records between 1887–2015 (BoM, 2025). Mean maximum temperatures for 

the area range from 26.8ºC (July) to 39.0ºC (December), and mean minimum temperatures 

range from 13.6ºC (July) to 26.2ºC (January and February). Average annual rainfall is 314.6 mm, 

with peak rainfall occurring primarily in February and June (BoM, 2025).  

While long-term climatic data has been taken from this station (004035); it should be noted 

that station ceased recording in 2015. BOM station Roebourne Aero (004090), began 

recording climate data in 2001 and is currently the closest recording station to the Study 

Area. Roebourne Aero station data has been used for observations in the immediate lead up 

to and during the survey itself. 
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2.5 Land Systems 

Van Vreeswyk et al. (2004) classified and mapped the land systems of the Pilbara bioregion 

according to similarities in landform, soil, vegetation, geology and geomorphology. An 

assessment of land systems provides an indication of the diversity and distribution of fauna 

habitats present within the Study Area. 

The Study Area intercepts eight land systems (Table 2-3; Figure 2-3). The dominant land 

system is the Rocklea system, which covers approximately 54.9% of the Study Area, followed 

by the Horseflat system (22.53%), River system (8.74%) and Ruth system (4.95%). Of the eight 

land systems occurring within the Study Area, the Rocklea land system contains habitats 

most likely to be utilised by significant species, including the rocky ridges and boulder piles 

which provide critical denning, refuge and foraging habitats for northern quoll and Pilbara 

olive python. Additionally, hill slopes, rocky plains and minor drainage systems within this 

land system also provides a range of habitats which can provide supporting foraging and 

dispersal habitat for several other significant species. 
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2.6 Surface Hydrology 

Uplands of the Study Area include Millstream and Chichester ranges with water from these 

ranges draining via the Harding Dam and Harding River northward toward Roebourne and 

the coast (Figure 2-4). The Harding River passes through the middle of the Study Area, with 

two large tributaries to the east and west, and a number of small ephemeral creek lines, 

which only flow after major rainfall events, occurring across the Study Area. 

2.7 Pre-European Vegetation 

Beard (1975) broadly (1:1,000,000) mapped the major structural vegetation types of Western 

Australia. Shepherd et al. (2002) reinterpreted and updated the vegetation association 

mapping to reflect the National Vegetation Information System (NVIS) standards (ESCAVI, 

2003). This update also accounts for extensive clearing since Beard (1975) mapping. The 

Fortescue Botanical District is essentially a tree- and shrub-steppe with Eucalyptus trees, 

Acacia shrubs, Triodia pungens and Triodia wiseana (Beard, 1990). Some mulga (Acacia 

aneura and close relatives) occurs in valleys and there are short-grass plains on alluvia 

(Beard, 1990). The Study Area comprises six vegetation associations with the dominant 

association being 157 which is described as “Hummock grasslands, grass steppe; hard 

spinifex, Triodia wiseana” (Shepherd et al., 2002) (Figure 2-5; Table 2-4). 
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moderate surface strew of pebbles and cobbles (DBCA, 2022). The Roebourne Chenopod 

Association is distributed across 1,473.68 ha of the Study Area. More broadly the PEC appears 

to be uncommon and only been located to date at Roebourne Airport and west of Karratha; 

however, it is likely some other small occurrences occur between Cape Preston and 

Mundabullangana (DBCA, 2021). 
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• condition: time since fire, disturbance and overall habitat condition. 

Fauna habitat mapping was completed for the Andover Nickel, Lithium, and Ground Water 

Projects (Biologic, 2022, 2024a, 2024b, 2024c), which includes part of the Study Area. Fauna 

habitat mapping was completed for previously unmapped sections of the Study Area using 

habitat assessments completed during field surveys, high-resolution aerial imagery, and 

vegetation, topographical, geological and soil mapping. Habitats were delineated and 

mapped at a scale of approximately 1:10,000 and aligned with the existing mapping where 

possible. 

4.3.2 Water Feature Assessments 

Six water features (

) were assessed in the Study Area during the survey. Three water features (  

) recorded during previous surveys underwent check-up 

assessments. The assessments aimed to define and characterise the features and identify 

the likelihood of significant species utilising them. The characteristics recorded during water 

feature assessments were: 

• dimensions: length, width, depth; 

• water presence: above the surface, in the intermediate zone; 

• location and photograph; 

• vegetation: obligate phreatophytes, emergent macrophytes; and 

• presence of fauna. 

4.3.3 Systematic Trapping Sites 

Thirteen (13) systematic trapping sites were installed throughout the survey. Site location was 

selected to sample the most widespread and significant habitats, whilst ensuring adequate 

coverage of the Study Area. Each site was open for a total of 14 nights spread across two 

phases of sampling. A summary of trap site locations and sampling is presented in Table 4-2. 

Traps were checked daily within three hours of sunrise. To comply with ethics licensing 

conditions, traps were closed during the day and re-opened in the afternoon if temperatures 

were forecast to exceed 35 oC. During phase three, Elliott and cage traps were not utilised 

due to high nocturnal temperatures. This is further discussed in Section 5.5.3. Each site 

consisted of the following (Figure 4-2): 

• Pit traps – ten pit traps were installed at all sites. This included five 20 litre buckets and 

five PVC pipes (16 centimetres (cm) diameter and 50 cm deep). Traps were installed 

approximately 10–20 metres (m) apart along a single transect with a 10 m long by 0.3 m 

high aluminium drift fence bisecting each pit trap. Traps were placed in microhabitats 

deemed most likely to catch fauna (areas with dense ground cover, litter, rocks etc.) and 
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most representative of the broad fauna habitat occurring at the site. Styrofoam trays 

were placed within all pits to provide refuge for any captured fauna from exposure to 

environmental conditions (i.e. temperature, wind and rainfall) and predators; 

• Funnel traps – 20 funnel traps were placed in each site, with one placed at either end of 

the drift fence bisecting each pit trap; 

• Elliott traps – 20 medium (Type B) Elliott style box traps were placed at each site. Traps 

were placed along two parallel transects adjacent to pit traps and positioned 

approximately 10–20 m apart in areas protected by shade; 

• Cage traps – two cage traps (20 x 20 x 56 cm) were located at each site, with one placed 

at each end of the trap site transect;  

• Camera traps – two camera traps were placed at each site with inaccessible bait tubes 

to survey for larger and/or cryptic species, including significant species which may not 

typically be recorded by other sampling methods; and 

• Ultrasonic recorder – one ultrasonic recorder was placed at each site to survey for bat 

species which may not be typically recorded by other sampling methods at a systematic 

trapping site.  

 

Figure 4-2 Layout of traps at a systematic sampling site 
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4.3.4 Avifauna Sampling 

An avifauna census was undertaken daily at each systematic trapping site between 0600 hrs 

and 1030 hrs. The census was undertaken for approximately 20 minutes within an area of 2 

ha and confined to the habitat type represented by the trapping site. Birds were recorded 

from either direct observation, call or secondary evidence such as feathers or tracks. The 

order of site visitation each morning and personnel present was rotated, to reduce bias due 

to timing of arrival or observer (Lindenmayer et al., 2009). Table 4-3 shows avifauna census 

effort at each systematic sampling site. Additionally, eight person hours of avifauna censuses 

were undertaken at targeted locations within the Study Area. A total of 66.59 hours of 

avifauna sampling was undertaken during the survey.
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4.3.7 Targeted Sampling – Northern Quoll Camera Trap Transects 

Ten camera trap transects targeting northern quoll were deployed throughout the Study 

Area in critical breeding/ shelter habitat (e.g. Rock Piles and Gorge/ Gully) and supporting 

foraging and dispersal habitats (Table 4-6; Figure 4-3). Targeted sampling and survey effort 

followed recommendations of DoE (2016), and comprised ten camera traps deployed 

approximately 50–100 m apart. Each transect was deployed for a minimum of four 

consecutive nights for a total of 396 trap nights (Table 4-6).  

Where possible, cameras were oriented to enable differentiation of individuals via spot 

patterning (following Hohnen et al., 2012) and baited with universal bait mixture (comprising 

oats, peanut butter and sardines) contained within a non-reward receptacle (perforated and 

capped PVC pipe).  

Since one individual may be detected at a location on multiple occasions, it was important 

to determine whether each capture event was a new or a previously recorded individual. In 

certain circumstances, individual animals can be distinguished based on the timing of 

photos, general size and shape, spot patterning (Hohnen et al., 2012) and other physical 

characteristics of individuals (i.e. scars), allowing an indication of the number of individuals 

at a site. Spot patterning was used as the primary method for distinguishing individuals 

between each northern quoll capture event. Both the raw number of capture events and the 

number of individuals were recorded for each site. A capture event was defined for this study 

as an obviously different northern quoll captured on camera and/or a capture of an individual 

separated by a 10-minute interval between another northern quoll capture.  

Each image was cropped to eliminate the background and focus the northern quoll from 

nose to tail. The image contrast was then adjusted to highlight spot patterns. Wild-ID 

(Dartmouth University, 2011- Hanover, New Hampshire) was used to compare all edited 

captures of northern quoll against one another. The program assigned each pair of images 

with a similarity rating (score) based on spot patterns between 0 and 1, whereby 0 equates 

to no similarity, and 1 suggests a perfect match. Biologic personnel then manually accepted 

or rejected the similarity between each pair of images. An output from Wild-ID was then 

generated, grouping images based on matches whereby each group represented an 

individual northern quoll. 
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4.4 Animal Welfare and Ethics 

All sampling was undertaken in accordance with the Australian Code for the Care and Use 

of Animals for Scientific Purposes (NHMRC, 2013), the Western Australian Animal Welfare 

Act 2002, relevant survey-specific licence conditions, internal Biologic fauna trapping 

Standard Operating Procedures (SOPs) and ethics documents, and the following DBCA 

SOPs: 

• DBCA (2024g) Aluminium Box Traps for Capture of Terrestrial Vertebrates; 

• DBCA (2024h) Cage Traps for Live Capture of Terrestrial Vertebrates; 

• DBCA (2024i) Dry Pitfall Traps for the Capture of Terrestrial Vertebrates; 

• DBCA (2024f) Funnel Traps for the Capture of Terrestrial Vertebrates; 

• DBCA (2024a) Hand Capture of Wildlife; 

• DBCA (2018) Managing Disease Risk in Wildlife Management; 

• DBCA (2024b) Hand Restraint of Wildlife; 

• DBCA (2024c) Animal Handling and Restraint Using Soft Containment; 

• DBCA (2023) First Aid for Animals; and 

• DBCA (2024d) Transport and Temporary Holding of Wildlife. 

4.5 Data Analysis 

To estimate the adequacy and effectiveness of sampling during the survey, the cumulative 

number of species encountered from systematic sampling (i.e. trapping sites) was plotted 

against survey effort in terms of cumulative individuals or trap days/ nights to develop a 

species accumulation curve for the survey, following EPA (2020). The species accumulation 

curve assists in estimating total species richness and the proportion of species caught 

during the survey, with well-sampled species assemblages showing a distinct plateau 

following the initial rapid increase in the plotted data of species recorded, while under-

sampled assemblages continue to show a continual or slowly decreasing rise in species 

diversity. When a curve approaches a plateau, it suggests that sampling effort has been 

sufficient to adequately collect the majority of species comprising the faunal assemblage 

at the locations sampled (Thompson & Withers, 2003). The value at which the curve 

asymptotes can also be used as an approximate measure of the total size of the species 

diversity at the sampled location (Thompson et al., 2003). 

Species accumulation curves were created for each faunal group (mammals, birds and 

reptiles) except for amphibians due to low capture rates. Accumulation curves and 

estimators were run using the R package iNEXT.4steps, which estimates diversity from 

presence-absence data ((Chao et al., 2020).. For each group, the species-by-site matrix was 
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converted into a format that counts how many sites each species appeared in. Rarefaction 

and extrapolation methods were then used to estimate three standard measures of 

diversity: 

• species richness: the number of species 

• shannon diversity: which reflects both the number of species and how common they 

are 

• simpson diversity which emphasises the most common species. 

Species-accumulation curves were produced showing how the number of species 

increases with more sampling, and the 95% confidence intervals were calculated to show 

the uncertainty around each estimate. 

Species accumulation curves and richness estimators for this survey were calculated using 

avifauna census data for birds and systematic trapping data for mammals and reptiles at 

systematic trapping sites only. It should be noted that additional species were recorded 

from other techniques (i.e. opportunistic and targeted sampling methods) which are not 

included in the analysis as the survey effort and data are not statistically valid (i.e. not 

standardised or comparable). 

4.6 Assessment of Significance 

4.6.1 Fauna Habitats 

Mapped habitats of the Study Area were assigned significance based on whether they 

provided habitat critical to the survival of MNES species. Habitat critical to the survival of a 

species is defined by DoE (2013) as “areas that are necessary: for activities such as foraging, 

breeding, roosting, or dispersal, the long-term maintenance of the species, to maintain 

genetic diversity and long term evolutionary development, or for the reintroduction of 

populations or recovery of the species”. For each MNES species, suitable habitat within the 

Study Area was categorised as providing critical (i.e. critical foraging, breeding, roosting, or 

dispersal habitat, as per the definition above), or supporting (i.e. foraging, roosting or 

dispersal habitat where the species may occur, but it is not critical to the species survival at 

a local or regional scale) habitat. For non-MNES species, these habitats were classed as 

important. Due to differing habitat preferences of significant species (including habitat 

features and/or microhabitats), habitat significance was assessed on a species-by-species 

basis.  
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It should be noted that assessment of habitat significance applies only to habitat occurring 

within the Study Area and therefore may not be representative of significance applied to 

the same habitat in other areas outside the Study Area at a local or regional scale. For 

example, a habitat within the Study Area may be deemed unsuitable due to the absence 

of certain habitat features which are required for the species persistence, despite the same 

habitat occurring outside the Study Area being considered of greater significance. The 

significance of a habitat within the Study Area may also be influenced by other habitats 

occurring within the Study Area and more broadly, including areas adjacent to the Study 

Area, particularly if representative of primary habitat. 

4.6.1.1 Northern Quoll 

Habitat considered critical for the northern quoll includes “habitat within the modelled 

distribution of the northern quoll, which provides shelter for breeding, refuge from fire or 

predation and potential poisoning from cane toads” (DoE, 2016). Habitats providing this 

level of shelter can include; offshore islands, rocky habitats, major drainage lines or treed 

creek lines and structurally diverse woodlands with suitable refuge such as large diameter 

trees, termite mounds or hollow logs (DoE, 2016). Where dispersal and foraging habitats are 

associated with or are the connecting habitat between populations important for the long-

term survival of the species, these habitats are also deemed critical habitat (DoE, 2016); 

where important populations are those which are; 

• high density populations (characterised by numerous camera triggers of multiple 

individuals across multiple cameras and or traps on the site), which occur in refuge 

rich habitat critical to the survival of the species; 

• occurring in habitat that is free of cane toads and unlikely to support cane toads upon 

arrival i.e. granite habitats in WA, populations surrounded by desert and without 

permanent water; or 

• subject to ongoing conservation or research actions. 

While survey efforts are typically focused on breeding/ denning and refuge habitat 

primarily, comparatively little study has focussed on foraging and dispersal habitats. As 

such there is yet an accepted definition of what constitutes “critical habitat” in relation to 

foraging and dispersal with respect to habitat features (type, structure or quality for 

example) other than those listed above by DoE (2016).  

4.6.1.2 Ghost Bat 

Bat Call (2021a) proposed four categories for ghost bat roost sites (Table 4-10), of which 

several are deemed to provide habitat critical to the survival of the species. Critical roosting 

habitat for the species includes cave or cave-like structures that offer conditions suitable 
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• Nocturnal refuge (Category 4) – These are occupied or entered at night for resting, 

feeding or other purposes, with perching not a requirement. These are not considered 

critical habitat but are important for persistence in a local area. 

The species forages within and in the vicinity of roost caves and more broadly along 

waterbodies with suitable fringing vegetation supporting prey species (TSSC, 2016b). 

Foraging sites surrounding known or suspected roosts can be critical to the survival of the 

species. TSSC (2016b) categorised foraging habitat into five categories: gorges with pools 

(Priority 1), gullies (Priority 2), rocky outcrops (Priority 3), major watercourses (Priority 4) and 

open grassland and woodland (Priority 5) (TSSC, 2016b). The species is predicted to travel 

up to 20 km from roost caves during nightly foraging (Cramer et al., 2016a); however, 

seasonal variation is known to occur, with foraging occurring up to 20 km in the dry season 

and up to 50 km during the wet season, and the species has been recorded travelling up 

to 170 km (Bullen, 2013; Bullen & Reiffer, 2019, 2020). 

4.6.1.4 Pilbara Olive Python 

Known only from ranges within the Pilbara region Western Australia, northern most 

section of the Ashburton region (Pearson et al., 2013) and south into the Gascoyne region 

(Mousavi-Derazmahalleh et al., 2023), the Pilbara olive python prefers habitat features such 

as deep gorges and water holes (Pearson, 1993). With a limited range and restricted habitat 

this species is highly susceptible to change. Radio tracking of the species has found that 

within the distribution of the species, habitats such as caves and rock outcrops (such as 

gorges, ridgelines, breakaway) provide suitable refuge in winter months away from water 

sources (TSSC, 2008), while in warmer months the species preferred to move around widely. 

The species is often observed in close proximity to natural and anthropogenic water 

features, primarily within major drainage or rocky gorge, gully, and/or breakaway habitats 

(Mousavi-Derazmahalleh et al., 2023). With an ambush style hunting technique, the species 

attacks prey on trails or by striking from submerged positions in water holes (Pearson, 

2007). With relatively little knowledge of the biology or distribution of the species and no 

accepted definition of critical habitat for the species, the precautionary approach would 

advocate that critical habitat includes major drainage habitat and habitat offering rocky 

cracks and crevices for refuge and shelter within proximity to water features. 

4.6.1.5 Night Parrot  

The current guidelines for assessing the likely presence of night parrots in Western 

Australia suggest this species requires patches of low, dense vegetation in which to roost 

during the day (DBCA, 2024e). Contemporary roosting/ breeding records have been from 

habitats dominated by spinifex (Triodia), but night parrots have historically been observed 
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roosting at chenopod dominated sites. Long-term stable roost sites are found in areas of 

long unburnt structurally complex Triodia hummocks (particularly ring-forming species 

such as T. longiceps) with a variety of hummock sizes. Suitable foraging habitats are sites 

with a diverse assemblage of native grasses and herbs, near floodplains or low-lying areas. 

Both roosting and foraging habitats are typically on flat/ low sloping ground and in open 

areas with few trees or shrubs present. While there is currently no accepted single 

definition of what constitutes habitat deemed “critical” to the survival of the species, the 

precautionary principle is adopted whereby habitats that meet the descriptions above 

defining what is currently deemed suitable or preferred habitat could be considered to 

offer habitat that is critical to the survival of the species and therefore subjected to targeted 

survey for the species. 

4.6.1.6 Greater Bilby 

Extant populations of the greater bilby occur in a variety of habitats; however, it is most 

often associated with landforms comprising level to low slope topography and light to 

medium soils, such as sand plain and sand dune habitats (Cramer et al., 2017; Southgate, 

1990). It often occupies three main vegetation types within these habitats, open tussock 

grassland on uplands and hills, hummock grassland in plains and alluvial areas and 

occasionally mulga woodland/ shrubland growing on ridges and rises (Southgate, 1990). In 

general, the distribution of greater bilbies can be limited by the availability of suitable 

burrowing habitat, such as dunes where burrow excavation is easier (Moseby & O'Donnell, 

2003), and are not found in predominantly rocky areas or mountains where they would be 

unable to dig suitable burrow systems or dig for food. Home range of the species ranges 

between 1–3 km2, averaging 3.16 km2 for males and 0.18 km2 for females (Moseby & 

O'Donnell, 2003).  

Greater bilby can forage broadly across habitats and can be highly mobile in response to 

resource availability, particularly in response to fire and post-fire regeneration (Southgate 

et al., 2007). The species is known to utilise mosaic habitats comprising unburnt areas and 

areas at various stages of post-fire regeneration, often primarily utilising unburnt areas but 

venturing into burnt areas during foraging and dispersal movements (Southgate & 

Carthew, 2007; Southgate & Carthew, 2006; Southgate et al., 2007). 

There is currently no established definition of what constitutes habitat deemed “critical” to 

the survival of the bilby, therefore for the purposes of this survey, the precautionary 

principle is adopted whereby habitats that meet the descriptions above defining what is 

currently deemed suitable or preferred habitat along with suitable foraging and dispersal 
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habitat within the 3.2 km2 home range, could be considered to offer habitat that is critical 

to the survival of the species and therefore subjected to targeted survey for the species. 

4.6.2 Likelihood of Significant Species Occurrence 

Significant species identified by the desktop assessment were assessed post-survey for 

their likelihood of occurring within the Study Area using a decision matrix which considers 

the presence and suitability of habitat within the Study Area, and the proximity of previous 

records (Table 4-11). Based on this decision matrix, each species was assigned to one of six 

categories of likelihood: Confirmed, Highly Likely, Likely, Possible, Unlikely, or Highly 

Unlikely. 

The decision matrix is intended to be an indicative guide only, and the way in which it is 

interpreted may vary between species, depending on a given species’ habitat preferences 

and ability to disperse, as well as the reliability and availability of contextual information. 

For example, considering species which have been previously recorded close to the Study 

Area, a species with a limited dispersal capability will have a reduced likelihood of occurring 

in the Study Area compared with a species with greater dispersal capability. It is also 

recognised that a lack of records in the vicinity of the Study Area may indicate limited 

sampling effort rather than species’ absence, and that previous records may include 

historic or presumed erroneous information which may misrepresent a species’ current 

distribution. Where the determination of a species’ likelihood of occurrence within the 

Study Area deviates from the decision matrix, detailed justification for any variation will be 

presented.  
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For bilby, ghost bat and Pilbara olive python (species listed as vulnerable under the EPBC 

Act, but with no specific criteria to assess significance of occurrence), the significance of 

occurrence was based on criteria defined by DoE (2013), specifically whether their 

occurrence in the Study Area represented an ‘important population’. An ‘important 

population’ is a population that is necessary for a species’ long-term survival and recovery 

- this may include populations identified as such in recovery plans, and/or that are DoE 

(2013): 

• key source populations either for breeding or dispersal; 

• populations that are necessary for maintaining genetic diversity; and/or 

• populations that are near the limit of the species range. 

For the Pilbara leaf-nosed bat, the entire Pilbara is suggested to represent an ‘important 

population’ (TSSC, 2016b). Thus the significance of occurrence was based on the presence 

of Priority 1 and 2 refuges (permanent diurnal roosts and non-permanent breeding roosts) 

(TSSC, 2016b). 

For the night parrot, the significance of occurrence was based on definitions by the DoE 

(2013), specifically the presence of a ‘population’. A ‘population of a species’ is defined under 

the EPBC Act as an occurrence of the species in a particular area, including, but are not 

limited to: 

• a geographically distinct regional population, or collection of local populations; or 

• a population, or collection of local populations, that occurs within a particular 

bioregion. 
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5 Results and Discussion 

5.1 Fauna Habitat 

A total of 11 broad fauna habitats were recorded and mapped within the Study Area, 

comprising, in decreasing order of extent (Table 5-1; Figure 5-1): 

• Low Hills and Slopes (40.91%, 5022.9 ha); 

• Stony Plain (15.59%, 1914.73 ha); 

• Clay Plain (14.28%, 1752.9 ha); 

• Drainage Area/ Floodplain (12.3%, 1510.24 ha); 

• Minor Drainage Line (5.3%, 650.63 ha); 

• Major Drainage Line (4.87%, 598.54 ha); 

• Rock Piles (2.38%, 291.71 ha); 

• Sand Plain (2.14%, 262.51 ha); 

• Claypan (1.14%, 140.57 ha); 

• Rocky Outcrop (0.17%, 21.29 ha); and 

• Gorge/ Gully (0.04%, 5.52 ha). 

The remaining 0.87% (107.06 ha) of the study area comprised Cleared/ Disturbed areas. The 

condition of habitats within the Study Area ranged from ‘excellent’ to ‘poor’. The majority 

of disturbances recorded were tracks/ access roads and mining exploration. There was a 

herd of approximately 100 wild horses (Equus ferus) observed in the Study Area throughout 

the survey. Grazing and soil compaction from this herd was evident on the Clay Plain in the 

southeast of the Study Area and the southern section of the Harding River. Descriptions of 

the distinguishing characteristics and the occurrence within the Study Area for each of 

habitat type is presented in Table 5-1. Data from on-site habitat assessments is presented 

in Appendix D.  

Rock Piles, Rocky Outcrop and Gorge/ Gully habitats provide critical breeding and denning 

habitat for northern quoll and Pilbara olive python. Rock Piles and Rocky Outcrop habitat 

covers 2.55% of the Study Area and is most concentrated in the southwest corner, where it 

is interspersed throughout Low Hills and Slopes. Isolated patches of Rock Piles and Rocky 

Outcrop occur in the east of the Study Area, and the northern groundwater area. One 

occurrence of Gorge/ Gully occurs in the Study Area. 

Major Drainage Line offers critical habitat for breeding, foraging and dispersal for Pilbara 

olive python and grey falcon, whilst also providing critical foraging and dispersal habitat for 

northern quoll. Major and Minor Drainage Line provides supporting habitat for several 
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significant species for foraging and dispersal, including eastern osprey and fork-tailed swift, 

as well as providing important habitat for northern short-tailed mouse (Leggadina 

lakedownensis), peregrine falcon (Falco peregrinus) and lined soil-crevice skink 

(Notoscincus butleri)) (marginal breeding habitat when adjacent to important habitat e.g. 

Stony Plain). Major Drainage Line habitat is represented by the Harding River, which flows 

through the centre of the Study Area, with two main tributaries to the west and east. Minor 

Drainage Line habitat is dispersed throughout the Study Area, flowing through Low Hills 

and Slopes, Stony Plain and Clay Plain. Drainage Area/ Floodplain habitat occurs in 

association with drainage lines throughout the Study Area and provides supporting habitat 

for several significant species (Table 5-1). 

Low Hills and Slopes and Stony Plain are the dominant habitat type, covering 56.5% of the 

Study Area. These habitats provide important breeding, foraging and dispersal habitat for 

western pebble-mound mouse and foraging and dispersal habitat for peregrine falcon; as 

well as supporting foraging and dispersal habitat for MNES species such as northern quoll, 

fork-tailed swift, grey falcon. Stony Plain provides important breeding, foraging and 

dispersal habitat for the lined soil-crevice skink and northern short-tailed mouse.  

Sand Plain, Clay Plain and Claypan habitats extend over 17.56% of the study area and 

provide important breeding, foraging and dispersal habitat for northern short-tailed mouse 

and supporting foraging habitat for fork-tailed swift. Clay Plain and Claypan habitats occur 

interspersed with Drainage Area/ Floodplain and Minor Drainage Line, in three distinct 

patches throughout the Study Area. Isolated patches of Sand Plain habitat border the 

Harding River and occur in the northeast corner of the Study Area.  

Stony Plain, Drainage Area/ Floodplain, Sand Plain, Minor and Major Drainage Line habitats 

within 12 km of the known diurnal ghost bat roosts in and adjacent to the groundwater 

area, are considered to provide supporting foraging and dispersal habitat for the species.  

All fauna habitats mapped within the Study Area that provide supporting habitat are 

broadly distributed and well represented within and in the vicinity of the Study Area and 

across the Pilbara bioregion and therefore support fauna assemblages which are generally 

common and widespread. While these habitats support significant species, they are not 

limited and thus not critical for the long-term survival of such species.  
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5.2 Water Features 

Water sources are a limiting factor for many ecosystems (James et al., 1995) particularly 

within arid-zone ecosystems such as the Pilbara (Burbidge et al., 2010; Doughty et al., 2011) 

and often represent areas of comparatively high ecological productivity (Murray et al., 2003). 

Mammals and birds have endothermic metabolisms and therefore require relatively 

continuous sources of food and moisture, while water for amphibians provides opportunities 

to forage (i.e. suitably wet periods) and breed (i.e. when water pools for long enough for them 

to complete the life cycle) (James et al., 1995). These features are highlighted because they 

may provide important sources of food and water for significant species. For northern quolls, 

they often represent areas of high productivity, and therefore may contain a relatively high 

abundance of feeding resources (Braithwaite & Griffiths, 1994; Oakwood, 2000), when in 

suitable habitat – rocky habitats, and to a lesser degree, drainage lines. For Pilbara olive 

pythons these features can often act as primary foraging locations, particularly within rocky 

habitats and to a lesser degree within drainage habitats (Pearson, 1993). 

Six water features (

) were assessed in the Study Area during the survey (Figure 5-2). A summary of 

information recorded at each water feature can be found in Appendix E. Three water features 

( ) recorded during previous surveys underwent 

check-up assessments. The majority of these water features were  

assessed during the wet and dry season surveys. Surface water was present only 

during March 2025, following the significant rainfall event in January 2025, suggesting these 

pools are ephemeral and dependent on seasonal rainfall. A culturally significant water pool 

 was initially recorded by Biologic in June 2023 

and assessed during phase three of the current survey (March 2025). Surface water was 

present during both assessments, and a diverse assemblage of bird species present in March 

2025.  Clay Plain habitat was recorded during 

phase one (February 2024). Whilst of a significant size (60 m in length), no surface water was 

recorded during the phase 1 survey. One artificial water source ( ) was recorded in 

the Study Area. Presence of surface water and emergent macrophytes (Typha domingensis) 

at this water feature suggests that is semi-permanent.  

Due to cultural heritage restrictions was unable to be visited during three of the 

survey phases, so it’s permanence could not be confirmed. All other water sources were 

confirmed to be ephemeral.  
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5.3.1 Fauna Assemblages 

5.3.1.1 Mammals 

A total of 30 mammal species from 11 families were recorded in the Study Area from 1,046 

individual records. Twelve species were trapped (pitfalls, Elliot traps, cage traps and funnel 

traps), nine bat species were recorded from ultrasonic bat call recordings, ten species were 

recorded from camera traps, one species was recorded from targeted searches, and nine 

species were recorded opportunistically from direct observation or secondary evidence. Bats 

were the most abundant native mammal group, with 767 records, followed by dasyurids 

(n=101) and native rodents (n=63). Four introduced mammals were recorded in the Study 

Area, with wild horse (Equus ferus) the most abundant species (n=100). The most commonly 

occurring mammal across all sampling sites was the common sheath-tailed bat (Taphozous 

georgianus), which was recorded at 29 sampling sites.  

Excluding bats, the most abundant mammal species at systematic trapping sites were: 

• northern quoll (Dasyurus hallucatus) (n=26); 

• stripe-faced dunnart (Sminthopsis macroura) (n=12); and 

• desert mouse (Pseudomys desertor) (n=11) 

Native mammal species diversity at the systematic trapping sites ranged from 12 species at 

 (Rock Piles) to six species at  (Clay Plain) and  (Major 

Drainage Line) (Table 5-3). It should be noted that  was open for only nine trapping 

nights. The greatest native mammal abundance was recorded at  (Rock Piles) 

(n=44) and the lowest at  (Stony Plain) (n=7). 

5.3.1.2 Birds 

A total of 85 bird species (40 families) were recorded in the Study Area from 49,674 individual 

records. Fifty species were recorded via acoustic recorder, 62 species from bird censuses, 13 

species from camera traps, four species from nocturnal searches and 69 species were 

recorded opportunistically from direct or secondary evidence. The most abundant family 

group recorded was Psittaculidae (parrots) (n=46,057), followed by Estrildidae (finches) 

(n=803) and Artimidae (woodswallows and butcherbirds) (n=620).  

The most commonly occurring bird species across the Study Area was Singing Honeyeater 

(Gavicalis virescens), which was recorded at 24 sampling sites. The most abundant bird 

species recorded in the Study Area (including systematic, targeted and opportunistic 

records) were: 

• budgerigar (Melopsittacus undulatus) (n=46,048); 

• zebra finch (Taeniopygia guttata) (n=714); and 

• black-faced woodswallow (Artamus personatus) (n=492). 
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5.4 Significant Species 

Sixty-three potentially occurring significant species were identified during the desktop 

assessment, of which four have been previously recorded within the Study Area: Pilbara olive 

python, northern quoll, ghost bat and western pebble-mound mouse (Section 3.2). During 

the current survey, five significant species were recorded within the Study Area (Figure 5-2): 

• northern quoll (Dasyurus hallucatus); 

• ghost bat (Macroderma gigas); 

• grey falcon (Falco hypoleucos); 

• lined soil-crevice skink (Notoscincus butleri); and 

• western pebble-mound mouse (Pseudomys chapmani). 

Two species are considered Likely to occur within the Study Area (short-tailed mouse and 

fork-tailed swift), and two are considered Possible to occur (eastern osprey and peregrine 

falcon). The remaining 53 species are considered Unlikely or Highly Unlikely to occur within 

the Study Area, primarily due to the absence of any critical and/or supporting habitats likely 

to be used by the species (Table 5-4). The majority of these species are shorebirds, which are 

likely to use habitats in close proximity of the Study Area, such as the sewage ponds 0.6 km 

to the east or the coastal mangroves and tidal flats 11 km to the north.  
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5.4.1 Species Confirmed as Occurring in the Study Area 

5.4.1.1 Northern Quoll (Dasyurus hallucatus) – Endangered (EPBC Act and BC Act) 

The Northern quoll was once widely distributed across northern Australia; however, it is now 

restricted to three isolated populations; the Pilbara, the Kimberley and Northern Territory, 

and Queensland (DoE, 2016). The northern quoll is both arboreal and terrestrial, inhabiting 

ironstone and sandstone ridges, scree slopes, granite boulders and outcrops, drainage lines, 

riverine habitats (Braithwaite & Griffiths, 1994; Oakwood, 2002), dissected rocky escarpments, 

open forest of lowland savannah and woodland (Oakwood, 2002, 2008). Rocky habitats tend 

to support higher densities, as they offer protection from predators and are generally more 

productive in terms of availability of resources (Braithwaite & Griffiths, 1994; Oakwood, 2000). 

Other microhabitat features important to the species include: rock cover; proximity to 

permanent water and time-since last fire (Woinarski et al., 2008). Dens occur in a wide range 

of situations including rock overhangs, tree hollows, hollow logs, termite mounds, goanna 

burrows and human dwellings/ infrastructure, where individuals usually den alone 

(Oakwood, 2002; Woinarski et al., 2008). At present, northern quolls are relatively common in 

the northern Pilbara region (generally within 150 km of the coast) but are much less common 

in southern and south-eastern parts of the region (Cramer et al., 2016b). The Study Area is 

located within the species’ current distribution as mapped by (DoE, 2016), and has been 

recorded 486 times within 43 km of the Study Area, including 50 records within the Study 

Area from previous surveys (Biologic, 2024b), (DBCA, 2025b) (Figure 3-1). 

Northern quoll was recorded on 67 occasions during all phases of the current survey (Figure 

5-2) from systematic trapping, nocturnal and diurnal targeted searching, opportunistic 

observations of secondary evidence (i.e. scat) (Table 5-5) and camera traps (Table 5-6).  

During phase one, two individual northern quolls were trapped at systematic trapping site 

, and one northern quoll observed in Minor Drainage Line habitat during a 

nocturnal search (Table 5-5). Two individual northern quolls were trapped during phase two 

at systematic trapping site  Northern quoll scat was recorded opportunistically 

during phase three and during a targeted search in phase four.
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Major Drainage Line, Rock Piles, Rocky Outcrop and Gorge/ Gully habitats (covering a 

combined 916.52 ha or 7.46% of the Study Area) provide critical breeding, foraging and 

dispersal habitat for the species. Minor Drainage Line habitat (5.3%, 650.63 ha) within the 

Study Area may provide supporting foraging and dispersal habitat, particularly where aiding 

connectivity between areas of critical habitat. Permanent water features are also considered 

critical habitat for the species. Water feature  had surface water recorded in the 

dry season of 2023 and wet season of 2025, so may be a permanent pool. All other water 

features identified in the Study Area, including  where the individual was 

observed in 2023, are classified as ephemeral. Nocturnal and diurnal searches targeting 

Pilbara olive python were conducted during the current survey in critical and supporting 

habitats; however, no individuals were found.  

Although the Pilbara olive python was not recorded during the current survey, the previous 

record confirms its occurrence within the Study Area. Considering this, and the extent of 

critical and supporting habitat within the Study Area, it is possible that a resident population 

occurs.  

5.4.1.3 Ghost Bat (Macroderma gigas) – Vulnerable (EPBC Act and BC Act) 

In the Pilbara region, ghost bats roosts in deep, complex caves beneath bluffs of low rounded 

hills, often composed of Marra Mamba Iron Formation or banded iron formation, granite rock 

piles and abandoned mines (Armstrong & Anstee, 2000). They roost either individually or in 

colonies (Churchill, 2008) and move between a number of caves, both seasonally and as 

dictated by weather changes (van Dyck & Strahan, 2008). The species will often forage more 

broadly across habitats, often showing a preference for plain (i.e. Drainage Area/ Floodplain, 

Stony Plain and Mulga Woodland habitats) habitats where prey species are likely to be most 

abundant (Bat Call, 2021a; Richards et al., 2008; Tidemann et al., 1985). Recent studies of ghost 

bat home range and foraging behaviour in the Pilbara region have identified Drainage Area/ 

Floodplain, Gorge/ Gully (particularly in close proximity to roosts), Major Drainage Line and 

Mulga Woodland as high suitability foraging habitats for the species, followed by Stony Plain 

as moderate suitability (Bat Call, 2021a; Biologic, 2020; unpublished data). This suitability, 

however, is variable depending on particular habitat characteristics, including the 

abundance of foraging structures (tree perches) and density of understory vegetation 

present (Bat Call, 2021a; Biologic, 2020; unpublished data). Foraging can occur up to 12 km 

from diurnal roosts (Bat Call, 2021a). 

Ghost bat calls were recorded in 2023 within the Study Area, during a previous survey 

(Biologic, 2024a) at . A ghost bat sighting 

was recorded in 2018 at the same site (DBCA, 2025b). During the 2018 survey, a ghost bat was 

trapped at . In 
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2006 a ghost bat was trapped 36.78 km  of the Study Area  

.  

During the current survey, ghost bat was recorded on 56 occasions  

 (Table 5-8). Ghost bat diurnal roosting was confirmed at three 

 and 

two adjacent to the Study Area ( ).  

One hundred and fifty (150) ghost bats were observed exiting  

 at midday during the phase one survey. 

The bats were observed flying into the Study Area over Stony Plain habitat within the 

Study Area. An ultrasonic recorder was deployed  for four nights, with one 

to 26 ghost bat calls recorded each night (Table 5-8). During dusk counts in phase one and 

two, five and 16 individuals, respectively, were observed exiting .  

Two  were observed in close proximity to  during phase 

one. The site ( is approximately 100 m outside of the Study Area,  

 An ultrasonic recorder was deployed at each for three nights during 

the survey, with ghost bat calls recorded on all nights (Table 5-8). Call numbers ranged from 

seven to 56 calls. Dusk counts were undertaken on two nights during phase one, with 48 and 

51 ghost bats recording exiting  on each night. A dusk count was 

undertaken on one night during phase two, with 27 individuals recorded exiting the larger 

. Survey effort during phase three and four focussed on sites within the Study Area.  

Ghost bat calls were recorded at  on 12 of the 13 recording nights from February 

2024 to August 2025, with call numbers ranging from two to 17 calls (Table 5-8). During dusk 

counts, one ghost bat was recorded flying over Stony Plain habitat adjacent to  in 

phase two and four ghost bats were recorded exiting the during phase three.  

Ghost bat calls were recorded at  on eight of the 13 recording nights from February 

2024 to August 2025, with call numbers ranging from one to ten calls (Table 5-1). It should be 

noted that ultrasonic data for the three recording nights during phase three was unable to 

be analysed due to data card corruption. During the survey however, three individuals were 

accidentally flushed from  at approximately 2pm, suggesting that diurnal 

roosting was occurring.  

Ghost bat calls were recorded at  on 10 of the 13 recording nights from February 

2024 to August 2025, with call numbers ranging from one to ten calls (Table 5-1). Due to data 

card corruption, ultrasonic data for the three recording nights during phase three was 

unable to be analysed at this site.  
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Ghost bat calls were recorded on four occasions at systematic trapping sites  

(Major Drainage Line) and  (Minor Drainage Line) during phase 3. One call was 

recorded on each night (Table 5-8). 

The  are classified as Category 

2 (permanent diurnal roosts) and represent critical habitat for ghost bats (Bat Call, 2024). Due 

to the shallow structure of , it is classified as Category 3 (semi-permanent diurnal 

roost) and provides supporting habitat (Bat Call, 2024). The Stony Plain, Minor and Major 

Drainage Lines, Sand Plain, Gorge/ Gully and Drainage Area/ Floodplain habitats within 12km 

of these roost sites, provides supporting habitat for foraging and dispersal.  
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The western pebble-mound mouse has been recorded on 24 occasions within 40 km of the 

Study Area (DBCA, 2025b), between 1979 and 2022. The species was recorded within the 

Study Area during a previous survey, from secondary evidence (Biologic, 2022). A pebble-

mound mouse was recorded within the Study Area during the current survey. The 

individual was recorded in a pitfall trap at systematic trapping site  (Stony Plain). 

Stony Plain and Low Hills and Slopes habitat in the Study Area provide suitable substrates 

for burrow excavation and mound construction and are therefore considered important 

habitat for breeding, foraging and dispersal. These important habitats cover over half of the 

Study Area (56.5%, 6,937.63 ha). The species may also forage more broadly into habitats 

adjacent to Stony Plain or Low Hills and Slopes.  

5.4.2 Species Likely to Occur in the Study Area 

5.4.2.1 Fork-tailed Swift (Apus pacificus) – Migratory (EPBC Act and BC Act) 

The fork-tailed swift is a wide ranging but sparsely distributed species that occurs in a wide 

range of dry and/or open habitats (Johnstone & Storr, 1998). The species does not breed in 

Australia, migrating from breeding grounds in the northern Hemisphere. During its 

occurrence in Australia, the species is almost exclusively aerial, feeding and possibly also 

roosting aerially (DCCEEW, 2023).  

Previous to the current survey, the nearest record for fork-tailed swift was 27 km  

the Study Area (DBCA, 2025b) (Figure 3-1). While not recorded in the Study Area during the 

current survey, a flock of approximately 25 individuals was observed flying in the airspace 

500 m  of the Study Area boundary. Due to the proximity of this record and the 

availability of all habitat types in the Study Area for aerial dispersal and foraging, the species 

is considered Likely to occur.  
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5.4.2.2 Northern Short-tailed Mouse (Leggadina lakedownensis) – Priority 4 (DBCA)  

The northern short-tailed mouse is endemic to northern Australia, where it occurs from 

Cape York in the east to the Pilbara, in Western Australia, although the distribution is 

discontinuous (Moro & Kutt, 2008). The species occupies a diverse range of environments 

from the monsoon tropical coast to semi-arid climates, including spinifex and tussock 

grasslands, samphire and sedgelands, Acacia shrub-lands, tropical Eucalyptus and 

Melaleuca woodlands and stony ranges (Moro & Kutt, 2008). Preferred habitats are 

structurally diverse ranging from hummock grasslands to open sedgy woodlands, with soil 

types uniformly red or white sandy clays, and generally prone to inundation or 

waterlogging (Kutt & Kemp, 2005). This species exhibits population fluctuations with a 

pattern of abundance and decline mediated by rain and the maximum period of grass 

growth, seeding and insect activity after the wet season (Moro & Morris, 2000). 

While the northern short-tailed mouse was not recorded within the Study Area during the 

current survey, the species has been recorded on 15 occasions within 40 km of the Study 

Area (DBCA, 2025b) between 2000 and 2011, including five records within approximately 

5km of the Study Area (Figure 3-1). Clay Plain, Clay Pan and Sand Plain habitats provide 

important breeding, foraging and dispersal habitat for the species. These habitats in the 

Study Area were found to have a diverse range of vegetation structures including 

hummock and tussock grasslands, with red sandy clay loam soils, prone to inundation after 

rainfall (Appendix D). Stony Plain, Minor and Major Drainage Lines provide foraging and 

dispersal habitats, with Stony Plain potentially providing supporting breeding habitat. 

These habitats together cover 5,319.88 ha or 43.43% of the Study Area. Based on the 

proximity of previous records and the widespread occurrence of suitable habitat within the 

Study Area, the species is considered Likely to occur. Its occurrence and abundance within 

the Study Area is likely to follow a boom-and-bust sequence based upon resource 

availability.  

5.4.3 Species Possible to Occur in the Study Area 

5.4.3.1 Peregrine Falcon (Falco peregrinus) – Specially Protected (BC Act) 

The peregrine falcon is a medium-sized raptor found throughout Australia ((Menkhorst et 

al., 2017)) It preys almost entirely on birds, and occasionally small reptiles, mammals (Olsen 

et al., 2008) and insects (BirdLife Australia, 2012). The species inhabits most environments 

with suitable nesting sites such as cliffs, gorges, timbered watercourses, pylons, spires, and 

buildings (Pizzey & Knight, 2007). It typically nests on rocky ledges occurring on tall, vertical 

cliff faces between 25 m and 50 m high (Olsen & Olsen, 1989). Nesting may also occasionally 

occur in tall trees along drainage lines, including the use of abandoned nests of other large 

bird species (Olsen & Olsen, 1989).  
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Peregrine falcon was not recorded during the current survey; however the species has 

previously been recorded within 43 km of the Study Area on ten occasions between 1979 

and 2012 (DBCA, 2025b). The nearest record was 10 km north-northwest of the Study Area 

in 2003 (Table 5-4, Figure 3-1).  

Major Drainage Line habitat (4.87%, 598.54 ha within the Study Area) may provide foraging 

opportunity for the species, however usage of this habitat is likely to be determinant upon 

proximity to nesting sites. The Study Area does not contain preferred breeding habitats for 

the peregrine falcon (i.e. steep cliff faces or tall buildings), therefore utilisation of the 

Harding River system within the Study Area may occur on an occasional basis only. 

Foraging is likely to occur over a broader area and would not be confined to the Study Area. 

The species is considered Possible to occur while foraging or dispersing from nesting sites 

that may be located outside of the Study Area. 

5.4.3.2 Eastern Osprey (Pandion cristatus) – Migratory (EBPC Act and BC Act) 

The eastern osprey is a medium-sized raptor that primarily occurs along coasts and inshore 

waters and tidal zones (Menkhorst et al., 2017). On occasion the species can occur further 

inland, where it’s regularly associated with large permanent or long-standing waterbodies, 

often occurring along rivers and lakes. The species is commonly found in sheltered seas 

around islands, tidal creeks, estuaries and saltwork ponds, also large river pools (Johnstone 

& Storr, 1998). Breeding occurs predominantly on offshore islands (Johnstone & Storr, 1998). 

The eastern osprey was not recorded during the current survey; however, the species has 

previously been recorded on 247 occasions within 43 km of the Study Area between 1977 

and 2017 (DBCA, 2025b). The nearest record is 2.64 km  the Study Area 

(Figure 3-1). Although suitable breeding habitat is not present in the Study Area, Major 

Drainage Line (4.87%, 598.54 ha within the Study Area) may provide marginal foraging and 

dispersal habitat for the species following significant rainfall events when large river pools 

are present. The species is considered Possible to occur based on the proximity and 

regularity of previous records within the vicinity of the Study Area and the presence of 

potential foraging and dispersal habitat within the Study Area. 

5.5 Field Survey Adequacy 

5.5.1 Sampling Adequacy 

The below table represents survey effort per habitat type for the Study Area (Table 5-10).
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5.5.2 Species Accumulation Curves 

The results below represent the survey accumulation curves for mammals, birds and 

reptiles separately. The results are based on systematic sampling results only and do not 

include opportunistic sightings or other non-standardised sampling methods.  

5.5.2.1 Mammals 

The species accumulation curve for mammals produced a steadily increasing curve, which 

flattened to a point plateau (Figure 5-3). Richness estimators indicated that between 99% 

of species had been recorded. This group had relatively few species, and those species were 

more evenly distributed. Sampling was sufficient for all diversity measures, with richness = 

11 (7, 15), Shannon = 13 (10, 15), and Simpson = 15 (11, 18).  

As richness estimates can only incorporate results recorded from standardised sampling 

methods for mammals, several species recorded from other methods within habitats 

trapped are not included. These include species such as red kangaroo (Osphranter rufus), 

euro (Osphranter robustus) and numerous bat species. Discussion of total mammal species 

recorded from all sampling methods is included in Section 5.3.1.1. 

 

Figure 5-3 Species accumulation curve for mammals trapped at systematic trapping sites 

5.5.2.2 Avifauna 

Analysis of the avifauna data set from the systematic sampling sites produced a steadily 

increasing line which flattened towards a point plateau (Figure 5-4). Avifauna sampling did 

not capture all species present, especially the rare ones. Sample completeness was 79%, 

meaning about one-fifth of the community was likely missed. A total of 57 species were 

recorded, but statistical estimates suggest the true number is at least 72, indicating that 

some uncommon species were not detected. The species-accumulation curve for richness 

(q = 0) does not level off, which also suggests that more species remain to be found. 

Despite this, the more common species were well sampled, so estimates of Shannon and 
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Simpson diversity are reliable (Shannon = 52 (46, 58), Simpson ≈=42 (38, 47). Overall, the bird 

community shows moderate unevenness, with some species more common than others. 

These results indicate that additional survey effort may increase the species richness 

recorded, but that avifauna censuses were effective in recording the majority of the bird 

assemblage present at the systematic sampling sites. As richness estimates can only 

incorporate results recorded from standardised sampling methods for avifauna, several 

species recorded from other methods within systematic sampling habitats are not 

included. These include species such as grey shrike thrush (Colluricincla harmonica) and 

pictorella mannikin (Heteromunia pectoralis). Discussion of total bird species recorded 

from all sampling methods is included in Section 5.3.1.2. 

 

Figure 5-4 Species accumulation curve for birds recorded during avifauna census at systematic 
sampling sites 

 

5.5.2.3 Reptiles 

Analysis of the reptile data set from the systematic sampling sites produced a steadily 

increasing line which flattened towards a point plateau (Figure 5-5). Reptile sampling 

showed a similar pattern. Sample completeness for richness was 79%, and the 

accumulation curve again did not fully stabilise. We observed 49 species, but the estimated 

true richness is at least 62 (44, 80), indicating that rare species were under-sampled. As with 

birds, common species were well represented, so Shannon and Simpson diversity 

estimates are dependable (Shannon ≈ 47 (41, 53), Simpson ≈ 37 (32, 41). The reptile 

assemblage also shows moderate unevenness. 

These results indicate that while additional survey effort may increase the species richness 

recorded, the systematic trapping effort was effective in recording the majority of the 
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reptile assemblage present at the sampling sites. As richness estimates can only include 

results recorded from standardised sampling methods for reptiles, several species 

recorded from other methods within systematic sampling habitats are not included. These 

include species such as Cryptoblepharus ustulatus and western brown snake (Pseudonaja 

mengdeni). Discussion of total reptile species recorded from all sampling methods is 

included in Section 5.3.1.3. 

 

Figure 5-5 Species accumulation curve for reptiles trapped at systematic sampling sites 

5.5.3 Limitations and Constraints 

The EPA (2020) outlines several potential limitations and constraints which have the 

potential to affect the results of vertebrate fauna surveys. These aspects are assessed and 

discussed below in Table 5-11. 
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6 Conclusion 
A total of 178 vertebrate fauna species, comprising 30 mammal species (26 native and four 

introduced), 85 bird species, 61 reptile species and two amphibian species were recorded 

from the Study Area during the current survey (Table 5 2). This comprises approximately 

44% of the total number of species identified in the desktop assessment (n=410). Species 

diversity recorded during the survey was greater than that recorded in the majority of 

similar detailed surveys conducted within the vicinity of the Study Area. The species 

accumulation curves indicated that the systematic survey effort recorded at least 90% of 

mammal species, 85% of reptile species and 80% of bird species. While additional survey 

effort may increase species richness recorded, it would be unlikely to alter conclusions 

regarding the likelihood of occurrence of species of significance, or the level of significance 

attributed to fauna habitats identified in the Study Area.  

Eleven (11) broad fauna habitats were recorded within the Study Area, nine of which provide 

critical or important habitat for species of significance. Low Hills and Slopes provide 

important breeding, foraging and dispersal habitat for the western pebble-mound mouse, 

and Stony Plain provides important breeding, foraging and dispersal habitat for the 

western pebble-mound mouse and lined soil-crevice skink. Major Drainage provides critical 

breeding, foraging and dispersal habitat for the Pilbara olive python, critical foraging and 

dispersal habitat for the northern quoll and critical breeding and foraging habitat for the 

grey falcon. Sand Plain, Clay Plain and Claypan habitats are important for breeding, 

foraging and dispersal of the northern short-tailed mouse. Rock Piles, Rocky Outcrop and 

Gorge/ Gully provide critical breeding, foraging and dispersal habitat for northern quoll and 

Pilbara olive python. Two within the Study Area  and 

two within 100m of the Study Area ( ) are classified as Category 2 

(permanent diurnal roosts) and represent critical habitat for ghost bats. Stony Plain, 

Drainage Area/ Floodplain, Sand Plain, Minor and Major Drainage Line habitats within 12 

km of these roosts are considered to provide supporting foraging and dispersal habitat for 

the species.  

The desktop assessment identified 63 significant species, four of which had previously been 

recorded within the Study Area: Pilbara olive python, northern quoll, ghost bat and western 

pebble-mound mouse. Five significant species were recorded during the current survey: 

• northern quoll (Dasyurus hallucatus) - Endangered (EPBC Act and BC Act) 

• ghost bat (Macroderma gigas) – Vulnerable (EPBC Act and BC Act) 

• grey falcon (Falco hypoleucos) – Vulnerable (EPBC Act and BC Act) 
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• western pebble-mound mouse (Pseudomys chapmani) - Priority 4 (DBCA) 

• lined soil-crevice skink (Notoscincus butleri) – Priority 4 (DBCA) 

Ghost bats were recorded roosting in the  section of the Study Area and 

foraging over Stony Plain and Major/ Minor Drainage Line habitats during each phase of 

the survey. Grey falcon (including pairs) were observed during the wet season surveys, 

perching on powerlines within the Study Area and dispersing over Stony Plain, Sand Plain, 

Clay Plain and Minor Drainage Line habitats. It is likely that nesting sites are present within 

or proximal to the Study Area. The lined soil-crevice skink was recorded via systematic 

trapping within Claypan, Major Drainage Line, Stony Plain and Sand Plain habitats during 

the wet and dry season surveys. One western pebble-mound mouse was recorded during 

the current survey, in Stony Plain habitat. Northern quoll was recorded during each phase 

of the survey, within Rock Piles, Gorge/ Gully and Minor Drainage Line habitats. A minimum 

of 20 individual quolls were identified within the Study Area, with one individual confirmed 

to be using Low Hills and Slopes and Minor Drainage Line habitat to disperse between Rock 

Piles over a period of two days. It is considered likely that northern quoll within the Study 

Area represent an important population. While Pilbara olive python was not recorded 

during the current survey, its presence has previously been confirmed within the Study 

Area.  

Four species identified during the desktop assessment were concluded Likely (fork-tailed 

swift and northern short-tailed mouse) and Possible (eastern osprey and peregrine falcon) 

to occur in the Study Area. The remaining 53 species were determined Unlikely or Highly 

Unlikely to occur within the Study Area, primarily due to the absence of any critical or 

supporting habitats suitable for the species.  
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Appendix A: Conservation codes 
  



















www.biologicenv.com.au 

 

Andover Detailed Vertebrate Fauna Survey ǀ  129 

Appendix B: Vertebrate fauna identified from the 
desktop assessment 
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Appendix C: Malu Fauna acoustic data memo 
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Appendix D: Habitat assessments recorded during the 
field survey 
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Appendix E: Water features recorded during the current 
survey  
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Appendix F: Vertebrate fauna recorded during the 
current survey 

  




















