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Executive Summary 
Rio Tinto Iron Ore is undertaking a pre-feasibility study into the development of a new mine at 
Western Range. Astron Environmental Services were commissioned to undertake a Level 1 and 
targeted conservation significant fauna assessment of the Western Range Development Envelope, 
which is 6,265 hectares in size. 

Seven broad fauna habitat types were recorded in the survey area: Drainage Line, Gorge/Gully, 
Breakaway, Rocky Hill, Low Hill, Alluvial Plain and Stony Plain. Exploratory drill lines and tracks were 
prevalent throughout the Rocky Hill habitat of the survey area. Habitats within the survey area are 
not restricted at the local or sub-regional scale. In a regional context, the Gorge/Gully and 
Breakaway habitats in the Pilbara are restricted to the Chichester and Hamersley Ranges but are well 
represented in these areas. The Gorge/Gully habitats are considered important for fauna, including 
the Matters of National Environmental Significance species: Pilbara Leaf-nosed Bat (Rhinonicteris 
aurantia) (Vulnerable; Vulnerable), Ghost Bat (Macroderma gigas) (Vulnerable; Vulnerable), 
Northern Quoll (Dasyurus hallucatus) (Endangered; Endangered) and Pilbara Olive Python (Liasis 
olivaceus barroni) (Vulnerable; Vulnerable). This is due to the microhabitats they contain, including 
caves and semi-permanent water pools, providing numerous refuge sites. A total of four caves that 
had the attributes to provide roost sites for bat species, specifically for Ghost Bats and Pilbara Leaf-
nosed Bats, were recorded in the survey area. These include two confirmed diurnal roosts and two 
potential diurnal roost caves. The survey area contained five semi-permanent pools that supported 
surface water at the time of the fauna survey. 

There were 91 vertebrate fauna species recorded within the survey area, comprising seven reptiles, 
62 birds and 22 mammals (including four introduced species). The fauna species assemblage 
recorded during the survey was considered typical of the Hamersley Range subregion.  

Four vertebrate species of conservation significance were recorded within the survey area during 
the current survey: The Ghost Bat, Pilbara Leaf-nosed Bat, Northern Quoll and Western Pebble-
mound Mouse (Pseudomys chapmani) (Priority 4). In addition, the Pilbara Olive Python has been 
previously recorded in the Gorge/Gully habitat of the survey area. The Ghost Bat was recorded at 
four different locations during the survey, with two records from sightings in diurnal roosts and two 
from ultrasonic recordings, all within the Gorge/Gully and Breakaway habitats. The Pilbara Leaf-
nosed Bat was recorded at all nine of the ultrasonic recorder locations within the survey area across 
the Drainage Line, Gorge/Gully and Breakaway habitats. The timing of Pilbara Leaf-nosed Bat calls 
after civil twilight is consistent with bats originating from the known Ratty Springs roost (five 
kilometres east of the survey area) with no data indicating the presence of a permanent roost in the 
survey area. The Northern Quoll was recorded at six locations (four scats and two motion sensitive 
camera records) in the Breakaway and Gorge/Gully habitats. The Western Pebble-mound Mouse 
was recorded via a single inactive mound in the Low Hill habitat of the survey area. 

The Grey Falcon (Falco hypoleucos) (Vulnerable) is assessed as highly likely to occur given previous 
records in the vicinity and suitable habitat within the survey area. This species is likely to be found 
hunting across the survey area, in particular within the Drainage Line habitat. 

The Night Parrot (Pezoporus occidentalis) (Endangered; Critically Endangered) was considered 
unlikely to occur within the survey area due to a lack of potential shelter and foraging habitat and no 
calls being recorded during the current survey. The most prospective habitats, Stony Plain and 
Alluvial Plain habitats did not support old, large and unburnt Triodia clumps, and ground cover 
vegetation was sparse. 
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1 Introduction 

1.1 Project Background 

Rio Tinto Iron Ore (Rio Tinto) is evaluating the Western Range Development Envelope (WRDE) for a 
potential future mine and infrastructure development as part of a pre-feasibility study. This report 
presents the results of a Level 1 and targeted conservation significant fauna assessment of the 
WRDE (the survey area). The survey area is 6,265 ha (Figure 1). 

1.2 Scope and Objectives  

The objective was to undertake a Level 1 and targeted conservation significant vertebrate fauna 
assessment through a field survey and a desktop assessment, incorporating data from previous 
biological surveys. The results have been used to produce this report, which is intended to support 
and inform the environmental assessment process in accordance with the requirements of the 
Environmental Protection Authority (EPA). The scope of work was to undertake a: 

• desktop assessment, including database searches and literature review of available 
resources 

• targeted vertebrate fauna field survey, including: 

o fauna sampling 

o targeted Matters of National Environmental Significance (MNES) species sampling and 
searches 

o fauna habitat mapping. 

Astron Environmental Services (Astron) conducted the fauna survey in accordance with the 
regulatory guidance detailed in Table 1 and Rio Tinto Data Standards (Rio Tinto Iron Ore 2018). 

The scope and key limitations of the survey are outlined in Table 1. Section 3.4 of this report 
provides more detail on the limitations of the survey. 
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Table 1: Summary of Astron’s Level 1 and targeted vertebrate fauna assessment. 

Level of survey  Survey area size Survey timing Relevant regulatory guidance documents Key survey limitations 

Level 1 and targeted 
conservation 
significant vertebrate 
fauna survey 

6,265 ha 26 June to 2 
July 2018 

• Position Statement No. 3 (Environmental 
Protection Authority 2002) 

• Technical Guidance - Terrestrial Fauna Surveys 
(Environmental Protection Authority 2016b) 

• Technical Guidance - Sampling Methods for 
Terrestrial Vertebrate Fauna (Environmental 
Protection Authority 2016a) 

• Environment Protection and Biodiversity 
Conservation Act 1999 referral guideline for the 
Endangered Northern Quoll Dasyurus hallucatus 
(Department of the Environment and Energy 2016) 

• Survey Guidelines for Australia’s threatened 
reptiles, birds, mammals and bats (Department of 
the Environment 2010a, 2010b; Department of 
Sustainability Environment Water Population and 
Communities 2011a, 2011b) 

• Interim Guidelines for Preliminary Surveys of the 
Night Parrot (Pezoporus occidentalis) in Western 
Australia (Department of Parks and Wildlife 2017) 

• The survey undertaken was a Level 1 and 
targeted fauna survey that did not include a 
trapping program. However, the fauna 
assemblage is well known and the survey effort 
undertaken is deemed adequate to assess the 
occurrence and habitat usage by conservation 
significant fauna. 

• Large portions Rocky Hill habitats in the central 
portions of the survey area were affected by 
exploration drilling pads and tracks.  

• These are classified as minor limitations only and 
are not expected to have a major effect on 
survey outcomes. 
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2 Environmental Context 

2.1 Physical Environment 

2.1.1 Climate 

The climate of the Pilbara region of Western Australia is classified as arid tropical with two distinct 
seasons: a hot, wet summer (October – April) and a mild, dry winter (May – September) (Bureau of 
Meteorology 2018). 

Based on long-term climatic data from the nearest Bureau of Meteorology weather station at 
Paraburdoo Aero (Station 007185) (approximately 10 km north-east of the survey area) the mean 
annual rainfall since 1974 is 315 mm. The mean maximum daily temperatures range between 24.8°C 
and 40.6°C, and range above 30°C for much of the year (Bureau of Meteorology 2018) (Figure 2). 

 

Figure 2: Climate data for Paraburdoo (Station 007185). Mean annual rainfall data has been calculated from 1974 – 2018 
and mean maximum temperature has been calculated from 1966 – 2018 (Bureau of Meteorology 2018). 

2.1.2 Geology and Soils 

The surface geology of the survey area is comprised of six units (Stewart et al. 2008), with the 
Hamersley Group the most dominant Table 2. Geological mapping of the survey area and surrounds 
is presented in Figure A.1 (Appendix A). 
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Table 2: Geological units of the survey area (Stewart et al. 2008). 

Geological name Label Area within 
survey area (ha) 

Boongal Formation: basalt with some pillow lava development Abfo 76.6 

Calcrete 38497: pisolitic, nodular or massive calcrete; ferruginous inclusions; 
calcareous cementing of bedrock and transported materials; locally with 
intercalated chalcedony; as low mounds, in playa lakes, or as valley calcrete; 
locally dissected and karstified. 

Czk 1,207.7 

Colluvium 38491: colluvium, sheetwash, talus; gravel piedmonts and aprons 
over and around bedrock; clay-silt-sand with sheet and nodular kankar; alluvial 
and aeolian sand-silt-gravel in depressions and broad valleys in Canning Basin; 
local calcrete, reworked laterite. 

Qrc 172.8 

Fortescue Group: metadolerite, dolerite, gabbro; medium to coarse grained, 
massive grey-green rock, usually foliated. Adf 623.0 

Hamersley Group: undivided chert, banded iron-formation, jaspilite, dolomite, 
mudstone, siltstone. Lch 2,649.1 

Jeerinah Formation: shale, sandstone, siltstone, mudstone, dolomite, local 
microbanded chert, jaspilite, conglomerate; fine-grained massive rhyolite; 
mafic tuff with local accretionary lapilli and agglomerate; thin basalt/dolerite 
and andesitic basalt flows. 

Awfj 1,536.2 

2.1.3 Surface Water and Hydrology 

No Wetlands of International Importance (i.e. Ramsar wetlands) or Nationally Important Wetlands 
occur within the survey area (Department of the Environment and Energy 2017b, 2017a). The 
nearest Nationally Important Wetland is Mount Bruce coolibah-lignum flats located 95 km north-
east of the survey area.  

Drainage within the survey area runs off the hills mostly to the south, and eventually joins into the 
Minilya River south branch, to the south of the survey area.  

2.2 Biological Environment 

2.2.1 Interim Biogeographic Regionalisation of Australia 

The Interim Biogeographic Regionalisation for Australia (IBRA version 7) divides the Australian 
continent into 89 bioregions and 419 subregions (Department of the Environment and Energy 
2016a). The IBRA regions represent a landscape-based approach to classifying the land surface, 
including attributes of climate, geomorphology, landform, lithology, and characteristic flora and 
fauna. The survey area occurs in the Pilbara and Gascoyne Bioregions, of which 5% to 10% is 
represented in the national reserve system (Department of the Environment and Energy 2016b). 

The biodiversity of the 53 subregions recognised in Western Australia was documented as part of a 
national audit to provide priorities for conservation action (Department of Conservation and Land 
Management 2002). The survey area occurs within the Hamersley subregion (4,043 ha) of the Pilbara 
region and the Ashburton subregion (2,222 ha) of the Gascoyne region. These subregions are 
described in the audit as: 

• Hamersley PIL3 – dissected bold plateaux and ranges of flat lying, moderately folded 
sandstone and quartzite with vegetation described as Mulga low woodland over tussock 
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grasses occurring on fine textured soils in valley floors, with scattered snappy gum 
(Eucalyptus leucophloia) over Triodia brizoides on skeletal soils of the ranges (Kendrick 
2001b).  

• Ashburton GAS1 - mountainous range country divided by broad flat valleys of shales, 
sandstones and conglomerates with vegetation described as mulga or snakewood low 
woodlands over hardpans, with low mixed shrublands on hills and areas supporting large 
areas of Triodia (Kendrick 2001a). 

2.2.2 Land Systems 

Land systems of the Western Australian rangelands have been mapped and described by the 
Department of Agriculture and Food outlining the distributions and providing comprehensive 
descriptions of biophysical resources, including soil and vegetation condition. A total of 102 land 
systems occur in the Pilbara bioregion covering 181,723 km2 and a total of 172 land systems occur in 
the Gascoyne bioregion covering 183,784 km2. Six land systems occur in the survey area; each of 
which is associated with both the Pilbara and Gascoyne bioregions (Table 3). The layout of these 
land systems within the survey area is shown in Figure A.2 (Appendix A).  
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Table 3: Distribution of land systems within the survey area. 

Land system 
Total area 
within 
bioregion (ha) 

Total area 
within 
survey area 
(ha) 

Proportion 
within 
survey area 
(%) 

Pilbara bioregion 

Boolgeeda - stony lower slopes and plains below hill 
systems supporting hard and soft spinifex grasslands and 
mulga shrublands. 

961,847 74.6 <0.1 

Ethel - cobble plains with sparse mulga and other acacia 
shrublands. 2,886 10.1 0.3 

Newman - rugged jaspilite plateaux, ridges and mountains 
with hard spinifex. 1,994,339 2,934.0 0.1 

Paraburdoo - basalt derived stony gilgai plains and stony 
plains supporting snakewood and mulga shrublands with 
spinifex, chenopods and tussock grasses. 

130,774 2.7 <0.1 

Rocklea - basalt hills, plateaux, lower slopes and minor 
stony plains supporting hard spinifex and occasionally soft 
spinifex grasslands with scattered shrubs. 

2,880,288 1,021.4 <0.1 

Table - low calcrete plateaux, mesas and lower plains 
supporting mulga and cassia shrublands and minor spinifex 
grasslands. 

20,653 0.3 <0.1 

Gascoyne bioregion 

Boolgeeda - stony lower slopes and plains below hill 
systems supporting hard and soft spinifex grasslands and 
mulga shrublands. 

37,022 60.1 0.2 

Ethel - cobble plains with sparse mulga and other acacia 
shrublands. 113,657 198.7 0.2 

Newman - rugged jaspilite plateaux, ridges and mountains 
with hard spinifex. 6,021 731.5 12.1 

Paraburdoo - basalt derived stony gilgai plains and stony 
plains supporting snakewood and mulga shrublands with 
spinifex, chenopods and tussock grasses. 

14,076 143.0 1.0 

Rocklea - basalt hills, plateaux, lower slopes and minor 
stony plains supporting hard spinifex and occasionally soft 
spinifex grasslands with scattered shrubs. 

7,110 23.1 0.3 

Table - low calcrete plateaux, mesas and lower plains 
supporting mulga and cassia shrublands and minor spinifex 
grasslands. 

138,971 1,065.8 0.8 

2.2.3 Pre-European Vegetation 

Beard (1975a) completed broad-scale (1:1,000,000) pre-European vegetation mapping at an 
association level.  

Four pre-European vegetation units, 82, 163, 181 and 567 (Shepherd, Beeston, and Hopkins 2002), 
are associated with the survey area (Figure A.3, Appendix A). Table 4 summarises the current and 
pre-European extent of these four vegetation units in the Pilbara bioregion, Gascoyne bioregion and 
the survey area. 
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Table 4: Extent of pre-European vegetation in the survey area (Department of Parks and Wildlife 2016). 

Vegetation 
unit 

Mapping unit 
(Beard 
1975b) 

Description 
Extent in 
survey 
area (ha) 

Pre-European 
extent (ha) 

Current extent in 
bioregion (ha) 

Proportion of pre-
European extent 
remaining (%) 

Pre-European 
extent with formal 
protection (%) 

Pilbara bioregion 

82 e16Lr t3Hi 
Hummock grasslands, low tree 
steppe; snappy gum over Triodia 
wiseana 

2,427.8 2,563,583 2,550,899 99.5 10.6 

163 ecZi Shrublands; Eremophila and Cassia 
dwarf scrub 68.8 235.64 231.2 98.1 0 

181 a1,11Si Shrublands; mulga and snakewood 
scrub 184.5 65,090.4 63,204.5 97.1 4.8 

567 a1,2Sr t1,2Hi 
Hummock grasslands, shrub steppe; 
mulga and kanji over soft spinifex and 
Triodia basedowii 

1,362.2 776,824.0 774,213.0 99.7 22.3 

Gascoyne bioregion 

163 ecZi Shrublands; Eremophila and Cassia 
dwarf scrub 535.9 640,581.3 640,515.8 99.99 0 

181 a1,11Si Shrublands; mulga and snakewood 
scrub 1,656.9 1,632,078.4 1,631,913.8 99.99 2.2 

567 a1,2Sr t1,2Hi 
Hummock grasslands, shrub steppe; 
mulga and kanji over soft spinifex and 
Triodia basedowii 

29.4 682.9 682.9 100 0 
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2.3 State and Commonwealth Conservation Categories and Management 

Commonwealth and State regulatory authorities maintain databases of the locations and 
conservation status of significant flora, fauna and ecological communities in Western Australia. 

The EPBC Act provides a legal framework to protect and manage MNES including listed flora, fauna 
and ecological communities. These listed flora, fauna and ecological communities are allocated a 
conservation category, which are outlined in Tables B.1 and B.6 (Appendix B). 

Ecological communities may be subject to processes that threaten to destroy or significantly modify 
it across much of its range. These communities are identified as Threatened Ecological Communities 
(TECs) and are listed at both Commonwealth level under the EPBC Act and State level by the 
Western Australian Minister for Environment (Table B.2, Appendix B). The Department of 
Biodiversity, Conservation and Attractions (DBCA) maintains a list of Priority Ecological Communities 
(PECs), which may also be under threat and are assigned one of five Priority rankings according to 
the criteria outlined in Table B.3 (Appendix B). 

Under Western Australian legislation, all native fauna are protected and it is an offence to ‘take’ 
protected fauna. The Wildlife Conservation Act 1950 (WC Act) also provides for native fauna species 
to be specially protected when they are considered rare, threatened with extinction, or have a high 
conservation value (Table B.4, Appendix B). In addition, due to the diversity of Western Australia’s 
fauna, many species are known from only a few collections or locations, but have not been 
adequately surveyed. Such fauna may be rare or threatened, but cannot be considered for 
declaration as Threatened fauna until adequate surveys have been undertaken. These fauna species 
are included on a supplementary conservation list managed by DBCA called the Priority Fauna List. 
Priority fauna are categorised according to level of threat and other information and the 
conservation categories are described in Table B.5 (Appendix B). 

2.4 Land Use and Tenure 

The survey area is located within the Shire of Ashburton. The majority of the survey area is on the 
Mininer and Rocklea Station pastoral lease. The local area is used for pastoralism, mineral 
exploration and mining activity. 

Karijini National Park is the nearest conservation reserve to the survey area, located approximately 
46 km to the north-east (Figure 1). 
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3 Methods 

3.1 Desktop Assessment 

A desktop assessment was undertaken to assess whether any conservation listed vertebrate fauna 
or PECs/TECs were likely to occur within the survey area. For vertebrate species, the review focused 
on key habitats for conservation listed fauna and species of MNES.  

3.1.1 Database Searches 

Environmentally Sensitive Areas (ESAs) are declared by the Minister for Environment under Section 
51B of the EP Act to prevent incremental degradation of important environmental values such as 
declared rare flora, TECs or significant wetlands. A search for ESAs in the vicinity of the survey area 
was conducted using Western Australian government datasets (Department of Water and 
Environmental Regulation 2017) and the Register of the National Estate dataset (Department of the 
Environment and Energy 2008). In addition, database searches for fauna were conducted with 
search details summarised in Table 5. Conservation categories for fauna are provided in Appendix B. 

Table 5: Database searches requested. 

Database name Date search 
results received Search focus Search area 

NatureMap (Department of 
Biodiversity, Conservation, and 
Attractions 2018a) 

21/06/2018 

Terrestrial 
fauna and fauna 
of conservation 
significance 

40 km circle radius from the 
centre coordinates: 23°10’28 S, 
117°25’21 E  

Threatened and Priority Fauna 
Database (Department of 
Biodiversity, Conservation, and 
Attractions 2018b) 

28/06/2018 
Threatened and 
Priority fauna 
species 

80 km circle radius from the 
centre coordinates: 23°10’28 S, 
117°25’21 E 

Protected Matters Search Tool 
(Department of the Environment 
and Energy 2018) 

12/07/2018 
Threatened and 
Priority fauna 
species 

20 km circle radius from the 
centre coordinates: 23°10’28 S, 
117°25’21 E  

BirdLife Australia (Birdlife Australia 
2017) 16/07/2017 Bird species 

20 km buffer around 
approximate survey area 
location 

3.1.2 Literature Review 

Fauna surveys have been previously commissioned by Rio Tinto within the vicinity of the survey area 
and were supplied to Astron for the desktop assessment. The previous survey areas in relation to the 
current survey area are shown in Figure 3. The reports reviewed as part of this assessment include: 

• Greater Paraburdoo Level 2 Fauna Survey (Astron Environmental Services 2018c) 

• Channar EPA Level 1 and Targeted Conservation Significant Fauna Assessment (Astron 
Environmental Services 2018a) 

• Eastern Range Level 1 and Targeted Fauna Survey (Astron Environmental Services 2014) 

• Western Ranges Level 1 Vegetation, Flora and Fauna Survey (Astron Environmental Services 
2013) 

• Western Range Two-Phase Fauna Survey (Biota Environmental Sciences 2011) 
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• Eastern Ranges Targeted Fauna Survey (Biota Environmental Sciences 2010) 

• Doggers Gorge Flora, Vegetation and Fauna Habitat Assessment (Eco Logical Australia 2016) 

• Rio Tinto Paraburdoo Mine Area Botanical and Vertebrate Fauna Survey (ecologia 
Environment 2011) 

• Turee Syncline Project Vegetation, Flora and Fauna Baseline Surveys (GHD Pty Ltd 2009) 

• Flora, Vegetation and Vertebrate Fauna on 23E/42E Paraburdoo (Mattiske Consulting 1998). 

3.1.3 Conservation Assessment 

Conservation listed vertebrate fauna species returned from the database searches were categorised 
for likelihood of occurrence within the survey area prior to the field survey, according to the criteria 
listed in Table B.7 (Appendix B). Post survey, the likelihood table was re-assessed utilising the 
information obtained during the field survey. The additional criteria used for the assessment are 
outlined in Table B.7 (Appendix B). The likelihood table was then updated to reflect an improved 
understanding of the likelihood that a species would actually occur in the survey area.
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3.2 Field Survey 

3.2.1 Survey Timing and Personnel 

The field survey was undertaken from 26 June to 2 July 2018 and involved a Level 1 fauna survey and 
targeted conservation significant fauna assessment. Field work was undertaken by Matthew Love 
and John Trainer who both have over five years of experience conducting vertebrate fauna surveys, 
specifically within the Pilbara region of Western Australia. 

3.2.2 Weather 

Daily weather observations recorded from Paraburdoo Aero (station 007185) were used to describe 
local rainfall and temperatures preceding the survey (Figure 4). The annual rainfall recorded 
preceding the survey was slightly below (20 mm) the long-term mean of 315.1 mm recorded at 
Paraburdoo (Bureau of Meteorology 2018). Rainfall in the 12 weeks preceding the field survey was 
slightly higher than the long term mean (75 mm versus 57 mm respectively) owing to a large rainfall 
event in early June 2018 (Bureau of Meteorology 2018) (Figure 4). The maximum daily temperatures 
during the field survey period ranged between 24.3°C and 29.1°C (Bureau of Meteorology 2018). 

 

Figure 4: Paraburdoo Aero (station 007185) mean monthly rainfall (1996 – 2018), total recorded rainfall (August 2017 - 
July 2018), long-term mean monthly maximum temperatures (1996 – 2018) and mean monthly maximum temperatures 
(August 2017 - July 2018). The green arrow indicates the field survey timing. 

3.2.3 Vertebrate Fauna 

3.2.3.1 Habitat Assessment 

Fifteen habitat assessments were conducted within the seven fauna habitat types present in the 
survey area (Table C.1, Appendix C). The locations are shown in Figure C.1 (Appendix C) and the 
following information was collected at each site: 

• location – coordinates measured using a handheld GPS (GDA94) 

• recorder and date – personnel involved in undertaking the fauna habitat assessment and the 
survey date 
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• habitat/landform – position in the landscape - major fauna habitat types were described 
based on the landform and vegetation 

• vegetation type – a broad description of vegetation type and structure 

• soils – a brief description of soil type 

• microhabitat – presence of specific microhabitat features, for example, leaf litter, logs, 
burrows, rocky outcrops, rock crevices, hollows, permanent or semi-permanent water 

• condition – habitat condition was assessed based on the presence of anthropogenic 
(human-induced) disturbances, and using the condition ratings suggested by Thompson and 
Thompson (2010) (Table B.8, Appendix B) 

• disturbance – any disturbance such as clearing, fire, weeds, flooding, vehicular, machinery, 
tracks or grazing 

• photographs – a representative photograph was taken of each habitat assessment site. 

The information derived from the fauna habitat assessments was used to delineate fauna habitats 
throughout the survey area, which were then mapped accordingly. The potential for the mapped 
habitats to provide suitable habitat for the most applicable MNES species, Pilbara Olive Python, 
(Liasis olivaceus barroni) (VU; VU), Northern Quoll (Dasyurus hallucatus) (EN; EN), Pilbara Leaf-nosed 
Bat (Rhinonicteris aurantia) (VU; VU), Ghost Bat (Macroderma gigas) (VU; VU) and Night Parrot 
(Pezoporus occidentalis) (EN; CR), were ranked according to the criteria listed in Table B.9 
(Appendix B). 

3.2.3.2 Motion Sensitive Cameras 

Motion sensitive cameras (Moultrie and Reconyx HC600 HyperFire) were set at 15 locations for 
between 28 and 29 nights with a combined trapping effort of 431 camera trap nights. The motion 
sensitive cameras were deployed on the 29 June 2018 during the field survey and retrieved on the 
26 to 27 July 2018 during a separate survey in the vicinity. The cameras were baited and placed in 
prospective/suitable habitat such as cave entrances and overhangs aimed at targeting MNES 
species. Camera locations are shown in Figure C.1 and detailed in Table C.1 (Appendix C). 

3.2.3.3 Acoustic Bat Surveys 

Acoustic ultrahigh frequency equipment was used to record the presence of bats, in particular the 
Pilbara Leaf-nosed Bat and Ghost Bat. Acoustic recording devices (Song Meter (SM) 2 SM2BAT+ and 
SM4) were positioned in a total of nine locations to achieve a broad coverage of the survey area, and 
to target potential roost site locations for the Pilbara Leaf-nosed Bat. The ultrasonic recorders were 
set for between two and five nights, resulting in a total of 39 recording nights. The locations are 
depicted in Figure C.1 and detailed in Table C.1 (Appendix C). The bat ultrasonic data collected in the 
field was analysed by Robert Bullen (Bat Call WA 2018). 

3.2.3.4 Night Parrot Survey 

Due to the recent discovery of Night Parrot populations in Western Australia, DBCA have published 
Interim Guidelines for Preliminary Surveys of Night Parrots in Western Australia (Department of 
Parks and Wildlife 2017). The survey area is located in the area mapped as ‘High priority for survey’ 
for this species so passive acoustic surveys were undertaken and Autonomous Recording Units 
(ARUs) used in the most prospective habitats (Stony Plain/Low Hill habitat containing hummocks of 
Triodia).  
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The ARUs were set at two locations for four to five nights and recorded from 1 hour pre-sunset to 
1 hour post-dawn. The audio data was recorded at 44.1 k bits and covered the frequency range 
100 kHz to 21,000 kHz, which brackets the Night Parrot call frequency range of 1,500 kHz to 
3,500 kHz. The ARU locations are depicted in Figure C.1 and detailed in Table C.1 (Appendix C). 

3.2.3.5 Targeted Searches 

The aim of the targeted searches was to identify areas of potentially suitable habitat for 
conservation significant fauna, such as caves, and secondary signs including tracks, scats, diggings 
and burrows. Visual observation for conservation significant fauna habitat was ongoing whilst 
moving through the survey area. Track logs were recorded using a handheld GPS and are shown in 
Figure C.1 (Appendix C). Any opportunistic sightings of fauna species were recorded whilst traversing 
the survey area. 

3.2.3.6 Active Foraging 

Active searches were undertaken in microhabitats suitable for ground-dwelling reptiles and 
mammals. Active searches included the following:  

• searching and recording scats, tracks and other traces 

• turning over rock and logs and peeling off bark 

• raking soil and leaf litter 

• searching rocky habitats in cracks and caves, around water bodies and inside bore hole caps. 

3.2.3.7 Nocturnal Spotlighting 

Spotlighting at night was undertaken on foot and from vehicles to target fauna that are nocturnal or 
crepuscular, particularly conservation significant species. A total of 360 minutes (six person hours) of 
nocturnal spotlighting was undertaken in the survey area on 28 June 2018. 

3.3 Taxonomy and Nomenclature 

For species identified in the desktop assessment, every effort was made to determine the current 
scientific name for each taxon, including wherever there was doubt as to their true taxonomy 
(through subsequent name changes). 

3.4 Limitations 

Following completion of the desktop assessment and field survey, a review of any limitations that 
may affect a complete assessment of the data collected was conducted. The limitations listed in 
Table 6 are based on those suggested as considerations in Technical Guidance - Terrestrial Fauna 
Surveys (Environmental Protection Authority 2016b). 

The survey area has been previously assessed via a baseline dual season Level 2 and Short Range 
Endemic fauna survey (Biota Environmental Sciences 2011) and a Level 1 fauna survey (Astron 
Environmental Services 2013). The current survey was a Level 1 and targeted conservation 
significant fauna survey, including intensive targeted searches and long-term monitoring (30 to 31 
trap nights) with 15 motion sensitive cameras. Although the survey did not include a trapping 
program the fauna assemblage of the Greater Paraburdoo area has been extensively surveyed 
(Astron Environmental Services 2018a, 2018c; Biota Environmental Sciences 2011). The survey effort 
undertaken is deemed adequate to assess the occurrence and habitat usage by conservation 
significant fauna. 
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Table 6: Statement of limitations for the targeted vertebrate fauna assessment. 

Potential limitation Degree of 
limitation Statement regarding potential limitations 

(i) Competency/experience No limitation The zoologists responsible for conducting the survey have extensive experience in conducting 
vertebrate fauna surveys in the Pilbara. 

(ii) Scope 
What faunal groups were sampled and were 
some sampling methods not able to be 
employed because of constraints such as 
weather conditions. 

No limitation 
The survey scope was able to be completed and all sampling methods adequately employed. The fauna 
observed and identified are likely to represent a portion of the suite of species that utilise the survey 
area. 

(iii) Proportion of fauna identified, recorded 
and/or collected 

Minor 
Limitation 

The fauna recorded were biased towards species that are readily identifiable and conspicuous such as 
birds. The fauna survey was a low intensity, Level 1 and targeted survey, focused on the habitats 
present in the survey area and the likely faunal assemblages that may be expected to occur including 
conservation significant species.  
The use of long term motion sensitive cameras and ultrasonic recorders provides an opportunity to 
identify a broader assemblage of fauna species, specifically those that are cryptic or nocturnal.  
It is not possible to determine bat species abundance from ultrasonic records; bat activity levels provide 
a relative measure of the abundance of each species within the survey area. 
The fauna observed and identified are likely to represent a portion of the suite of species that utilise the 
survey area.  

(iv) Sources of information 
Previously available information (whether 
historic or recent) as distinct from new data. 

No limitation Adequate information was available from database searches and previous studies in the survey area 
and region. 

(v) Proportion of task achieved. 
Further work which might be needed? 

No limitation The survey scope was able to be completed and all sampling methods adequately employed. 
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Potential limitation Degree of 
limitation Statement regarding potential limitations 

(vi) Timing/weather/season/ 
cycle 

Minor 
Limitation 

The field surveys were undertaken June and July: a period when general fauna activity in the Pilbara is 
at its lowest due to the cold, dry conditions. This potentially impacted the number and diversity of 
fauna records, specifically for reptiles. As the majority of the conservation significant fauna targeted in 
this survey are mammals, their activity levels are independent of ambient temperatures and are active 
year round and is not considered a survey limitation. In addition, the survey timing coincides with the 
peak activity levels for the Northern Quoll in the Pilbara, prior to male die-off. The weather and rainfall 
during and preceding the field surveys is comparable to the long term averages for that time of year 
and is not considered a survey limitation. 

(vii) Disturbances  
For example fire, flood, accidental human 
intervention which affected results of survey 

Minor 
limitation 

Large portions of the Rocky Hill habitats (within the central areas of the survey area) were affected by 
exploratory mining activities including exploration drilling pads and tracks. Fauna sampling points, 
where possible, were located away from active mining activities to reduce the impact of these on the 
data collected. No other disturbances were recorded in the survey area that would have affected the 
survey results.  

(viii) Intensity 
In retrospect, was the intensity adequate? 

No limitation The intensity of the surveys was considered adequate for a Level 1 assessment. 

(xi) Completeness 
Was the relevant area fully surveyed? 

No limitation All main habitats in the survey area were surveyed and coverage of habitat assessments and targeted 
surveys completed as part of this assessment are considered adequate.  

(x) Resources 
Degree of expertise available in animal 
identification to taxon level. 

No limitation Adequate resources were available to identify fauna species. All technical personnel involved in 
identification have extensive experience in conducting vertebrate fauna surveys in the Pilbara.  

(xi) Remoteness and/or access problems No limitation There were no access problems with all of the survey area able to be accessed by vehicle or on foot.  

(xii) Availability of contextual information 
For example biogeographic information on 
the region. 

No limitation Database searches and previous fauna surveys in the vicinity of the survey area provided contextual 
information. 
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4 Results 

4.1 Desktop Assessment 

4.1.1 Environmentally Sensitive Areas 

No ESAs intersect the survey area, the Woongarra Gorge Area occurs approximately 37 km from the 
survey area and Karijini National Park (1977 boundary) occurs approximately 46 km from the survey 
area (Department of the Environment and Energy 2008). 

4.1.2 Vertebrate Fauna 

The database searches and literature review results indicate that 272 vertebrate fauna have been 
previously recorded in the vicinity of the survey area, comprising four amphibian species, 85 reptile 
species, 145 bird species and 38 mammal species (including 8 introduced mammal species) 
(Tables D.1-D.4, Appendix D). Of these, 27 species are of conservation significance, including three 
reptile species, 17 bird species and seven mammal species (Table E.1, Appendix E). Of these, six 
species were considered to have a ‘high’ likelihood (inclusive of those previously recorded within the 
survey area), six species were considered to have a ‘moderate’ likelihood and 15 were considered to 
have a ‘low’ likelihood of occurrence within the survey area (Table E.1, Appendix E). This is based on 
the species’ respective ecology, the habitats considered likely to be present and previous records 
from historic survey and databases.  

Previous surveys undertaken for Rio Tinto in the vicinity of the survey area recorded six conservation 
significant vertebrate fauna species: Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat, Western 
Pebble-mound Mouse (Pseudomys chapmani), Grey Falcon (Falco hypoleucos) and Pilbara Olive 
Python (Table 7).  
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Table 7: Summary of literature review results from surveys conducted within the vicinity of the survey area. 

Author 
(year) 

Survey area and 
size (ha) Survey level Survey timing Survey effort Conservation significant vertebrate fauna recorded 

Astron 
(2018c) 

Greater 
Paraburdoo  
11,203.4 ha 

Level 2  
(two-phase) 

August 2107 
April 2018 

Nine trapping sites, motion sensitive 
cameras, avifauna census, nocturnal 
searches and ultrasonic recordings 
targeting bat species. 

Common Sandpiper (Actitis hypoleucos) 
Grey Falcon (Falco hypoleucos) 
Northern Quoll (Dasyurus hallucatus) 
Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) 
Ghost Bat (Macroderma gigas) 

Astron 
(2018a) 

Channar 
7,305 ha 

Targeted/ 
Level 1 

April 2018 

Targeted Northern Quoll trapping, 
avifauna census, motion sensitive 
cameras, nocturnal searches and 
ultrasonic recordings targeting bat 
species. 

Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) 

Astron 
(2014) 

Eastern Ranges 
2,190 ha 

Targeted/ 
Level 1 

May 2014 

Targeted searches of suitable habitat, 
motion sensor cameras and SM2 
ultrasonic recorders were used to detect 
the presence of conservation significant 
fauna species. 

Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) 
Ghost Bat (Macroderma gigas) 

Astron  
(2013) 

Western Range 
487.5 ha 

Level 1 August 2013 
Targeted searches of suitable habitat 
specifically for the presence of suitable 
bat roost caves and Northern Quoll dens. 

None recorded 

Biota 
(2011) 

Western Ranges 
Size not stated 

Level 2  
(two-phase) 

October 2009 
May 2010  

Habitat assessments, 17 trapping sites, 
avifauna censuses at each trapping site, 
foot traverses, targeted searches for both 
vertebrates and invertebrates, and the 
use of Anabat SD1 ultrasonic recorders 
and harp traps. 

Pilbara Olive Python (Liasis olivaceus barroni) 
Grey Falcon (Falco hypoleucos) 
Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) 
Ghost Bat (Macroderma gigas) 
Western Pebble-mound Mouse (Pseudomys chapmani) 

Biota 
(2010) 

Eastern Ranges 
Size not stated 

Targeted/ 
Level 1 

October 2010 

Targeted searches of suitable habitat and 
Anabat SD1 ultrasonic recorders used to 
detect the presence of conservation 
significant fauna species. 

Northern Quoll (Dasyurus hallucatus) 
Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) 
Ghost Bat (Macroderma gigas) 
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Author 
(year) 

Survey area and 
size (ha) Survey level Survey timing Survey effort Conservation significant vertebrate fauna recorded 

Eco logical 
(2016) 

Doggers Gorge 
272 ha 

Level 1 August 2015 Level 1 survey to support a Native 
Vegetation Clearing Permit application. None recorded 

Ecologia 
(2011) 

Paraburdoo 
5,655 ha 

Level 1 July 2011 Avifauna census, habitat assessments 
and Anabat II acoustic bat call recorders. None recorded 

GHD 
(2009)  

Turee Syncline 
3,075 ha 

Level 2  
(two-phase) 

June 2008 
October 2008 

Eleven trapping sites, avifauna census, 
nocturnal searches and ultrasonic 
recordings targeting bat species. 

Western Pebble-mound Mouse (Pseudomys chapmani) 

Mattiske 
(1998) 

Paraburdoo 
Size not stated 

Level 1  April 1998 Habitat assessments of eleven sites and 
opportunistic searches. None recorded 
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4.2 Field Survey 

4.2.1 Vertebrate Fauna Habitat 

4.2.1.1 Fauna Habitats 

Seven broad fauna habitat types were recorded in the survey area: Drainage Line, Gorge/Gully, 
Breakaway, Rocky Hill, Low Hill, Alluvial Plain and Stony Plain, summarised in Table 8 and mapped in 
Figure F.1 A-D (Appendix F).  

Drill pads/lines and tracks are prevalent within the Rocky Hill habitat; these areas were mapped as 
‘Cleared’ as they provided little habitat suitable for vertebrate fauna and are considered ‘Disturbed’ 
to ‘Highly Degraded’ condition. The majority of the habitats away from the exploratory drilling were 
considered ‘High Quality’ to ‘Very Good’ condition owing to the lack of disturbances from fire, weeds 
and grazing. The Drainage Line and Alluvial Plain habitats were impacted by Buffel Grass, grazing and 
erosion from livestock. The Gorge and Breakaway habitats generally had the highest quality fauna 
habitat condition due to isolation from threatening processes.  

Drainage Line habitat is a commonly recorded habitat for the Pilbara region and considered to be of 
low to moderate value to a wide spectrum of fauna species. The Drainage Line habitat typically 
exhibits a moderate diversity of microhabitats, with some tree hollows and woody debris (logs and 
leaf litter). The ground storey vegetation was dominated by Buffel Grass reducing floral diversity. 
The Drainage Lines in the survey area did not support permanent or semi-permanent water bodies 
and are likely to be seasonally inundated during large rainfall events only. Ground dwelling fauna are 
likely to utilise the linear nature of the Drainage Lines to traverse between habitats.  

Gorge/Gully habitat is one of the most restricted habitats in the survey area. Gorges and Gullies are 
common features of the Pilbara; however, as they tend to be narrow, linear features that generally 
only represent a small proportion of the total land area. In addition, they represent important 
potential shelter or roosting habitat for a number of MNES species, including the Pilbara Olive 
Python, Ghost Bat, Pilbara Leaf-nosed Bat and Northern Quoll. The Gorge/Gully habitat in the survey 
area transitions from shallow, open gullies on the upper slopes of the hill to deeper, incised gorges 
on the lower slopes. This habitat supports occasional deep caves particularly on the south facing 
slopes and semi-permanent rock pools on the foot slopes; these habitat features can provide refuge 
for fauna during harsher, drier seasonal conditions. The Gorge/Gully habitat is considered of high 
value as it contains a complexity of microhabitats and supports conservation significant fauna 
species. 

Breakaway habitat is a common feature of the Pilbara but because they tend to be narrow, linear 
features, they represent a small proportion of the total land area. The breakaways of the survey area 
are often associated with the broken edge of Rocky Hill habitat and due to the sloping geological 
stratification are more prominent on the north facing slopes. Breakaway habitat contained 
microhabitats such as crevices, overhangs and shallow caves that provide potential shelter 
opportunities for MNES species, including the Pilbara Olive Python and Northern Quoll. The caves 
have the potential to be used as diurnal roosts and nocturnal feeding roosts for the Ghost Bat, and 
potential den sites for the Northern Quoll and Pilbara Olive Python. The Breakaway habitat provides 
critical habitat values to a number of conservation listed species and is therefore considered of high 
importance for fauna. 

Rocky Hill habitat is common and widespread throughout the Pilbara. This habitat generally has low 
vegetation complexity and low diversity of microhabitats; however, MNES species (such as the 
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Northern Quoll) are likely to traverse and forage within these habitats. Therefore, this habitat is 
considered of moderate value for fauna. 

Low Hill habitat is widespread and common throughout the Pilbara region and, although there are 
some conservation listed species that may utilise this habitat, they are unlikely to be restricted to it, 
with the possible exception of the Western Pebble-mound Mouse. This habitat generally has low 
vegetation complexity and low diversity of microhabitats available for fauna species to exploit. The 
soils are generally stony and compact, reducing the potential opportunities for burrowing species. 
This habitat is considered to be of low value to a broad spectrum of fauna species. 

Alluvial Plain habitat is associated closely with drainage landforms of the Pilbara as is caused by 
sediment overflow during flooding events. The Alluvial Plain habitat is considered to be of low value 
to a wide spectrum of fauna species as this habitat typically exhibits a moderate diversity of 
microhabitats, with some tree hollows and logs and deep sandy soils suitable for burrowing. Within 
the survey area the vegetation of this habitat was generally less complex when compared to 
Drainage habitat, for example the absence of large Eucalypts and a ground storey dominated by 
Buffel Grass. This habitat may provide some foraging opportunities for Ghost Bats and Pilbara Leaf-
nosed Bats. Other conservation listed species including the Lined Soil-crevice Skink may occur in this 
habitat.  

Stony Plain habitat is widespread and common throughout the Pilbara region and although there 
are some species of conservation significance that may utilise it, they are not restricted to this 
habitat type. Conservation significant fauna likely to occur in this habitat type include the Western 
Pebble-mound Mouse. This habitat generally had low vegetation complexity and microhabitat 
diversity and is considered to be of low value for fauna. 
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Table 8: Fauna habitat types recorded in the survey area. 

Habitat type 
Extent in 
survey area 
(proportion) 

Broad habitat 
description Vegetation description Microhabitats Sites Habitat 

condition 
Value (broad faunal assemblage and MNES 
species) Representative photo 

Drainage Line 
188.6 ha 
(3%) 

Open drainage areas 
on stony soils. Water 
bodies only present 
during times of 
heavy inundation 

Eucalyptus victrix woodland over 
Acacia coriacea subsp. pendens, 
Melaleuca glomerata tall 
shrubland over *Cenchrus spp. 
open tussock grassland. 

• Hollow-bearing trees 
and logs. 

• Dense understory 
BAT1, HA2, HA5  Very Good 

Quality 

Moderate value to a wide spectrum of fauna 
species that are likely to reside in Drainage 
habitats. 
Low value to target MNES species as they do 
not provide significant refugia or shelter. 

 

Gorge/Gully 
394.6 ha 
(6.3 %) 

Shallow gullies and 
deep open gorges, 
sometimes with 
ephemeral or semi-
permanent pools 

Dodonaea pachyneura, 
Eremophila cryptothrix tall 
shrubland over Triodia epactia 
hummock grassland. 

• Overhangs, caves, 
crevices 

• Rocky piles 
• Sheltered deep leaf 

litter  
• Ephemeral, semi-

permanent water 

BAT2, BAT4, 
BAT5, BAT6, 
BAT7, BAT8, 
CAM2, CAM3, 
CAM5, CAM6, 
CAM8,  CAM9, 
CAM10, CAM11, 
CAM12, CAM13, 
CAM14, CAM15, 
HA4, HA6, HA15 

Very Good to 
High Quality 

Primary high value habitat for target MNES 
species. Provides significant refugia/shelter 
sites and supports a diversity of fauna species. 

 

Breakaway 
155 ha 
(2.5%) 

Breakaway or ridge 
line, falling away to 
steep scree slope or 
drainage line 

Acacia pruinocarpa, Grevillea 
berryana tall open shrubland over 
Eremophila fraseri subsp. fraseri, 
E. canaliculata, E. cuneifolia 
scattered low shrubs over Triodia 
epactia hummock grassland. 

• Overhangs, caves, 
crevices 

• Rocky piles 
• Sheltered deep leaf 

litter 

BAT3, BAT11, 
CAM1, CAM4, 
HA10, HA14 

Very Good to 
High Quality 

High value to a low diversity of fauna species 
that are likely to reside in Breakaway habitats. 
High value to target MNES species as they are 
likely to roost and den within this habitat type. 

 

Rocky Hill 
1,978.7 ha 
(31.6%) 

Stony hills on high 
ranges with 
dissected valleys and 
gorges 

Acacia aneura, A. pruinocarpa, 
Grevillea berryana tall open 
shrubland over A. 
tetragonophylla and Eremophila 
spp. scattered shrubs over Triodia 
epactia hummock. 

• Rocky outcrops 
• Overhangs and 

crevices  
CAM7, HA9, HA11 Very Good 

Quality 

Moderate value for target MNES species as 
they are likely to traverse and forage within 
these habitats. 
Moderate value to a low diversity of fauna 
species that are rocky habitat specialists. 
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Habitat type 
Extent in 
survey area 
(proportion) 

Broad habitat 
description Vegetation description Microhabitats Sites Habitat 

condition 
Value (broad faunal assemblage and MNES 
species) Representative photo 

Low Hill 
1,963.5 ha 
(31.3%) 

Low stony hills and 
slopes with dissected 
valleys and drainage 
on stony soils  

Acacia tetragonophylla scattered 
tall shrubs over Eremophila 
fraseri subsp. fraseri scattered 
shrubs over Triodia wiseana 
hummock grassland. 

• Termite mounds 
• Triodia hummocks 
• Leaf litter 

BAT9, BAT10, 
HA3, HA13 

Very Good to 
High Quality 

Low value to a wide spectrum of fauna species 
that are likely to reside in within these habitats. 
Low value to target MNES species as this 
habitat type offers little in the way of foraging 
resources or shelter for these species. 

 

Alluvial Plain 
104.5 ha 
(1.7%) 

Flood plain 
surrounding drainage 
areas 

Acacia aneura sens. lat., A. 
tetragonophylla tall shrubland 
over Triodia epactia open 
hummock grassland. 

• Leaf litter 
• Occasional logs 
• Soft soils for burrows 

HA7, HA8 Good Quality 

Low value to a wide spectrum of fauna species 
that are likely to reside in within these habitats. 
Low value to target MNES species as this 
habitat type offers minimal ecological value to 
these species. 

 

Stony Plain 
1,361.9 ha 
(21.7%) 

Broad flat low lying 
plains to undulating 
plain on soft loamy 
soils 

Acacia xiphophylla tall open 
shrubland over A. 
tetragonophylla open shrubland 
over Eremophila cuneifolia, 
Cassia spp. scattered low shrubs. 

• Leaf litter 
• Soft soils for burrows 

HA1, HA12 Very Good 
Quality 

Low value to a wide spectrum of fauna species 
that are likely to reside in within these habitats. 
Low value to target MNES species as this 
habitat type offers little in the way of foraging 
resources or shelter for these species, except 
for possibly the Night Parrot. 

 

Cleared 
118.6 ha 
(1.9%) 

Cleared areas from 
mining and 
pastoralism activities 

Vegetation structure disturbed. Areas of standing water, 
otherwise none. None Highly 

Degraded Little value as fauna habitat. No photo 

Key: BAT – acoustic/ ultrasonic recording site; CAM - camera (active) site; HA - habitat assessment site. 
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4.2.1.1 Significant Habitat Areas 

The Gorge/Gully habitat present in the survey area is considered important as refugia on a local 
scale due to the restricted microhabitats such as caves (four suitable roost caves) and water pools 
they provide. This habitat was considered highly suitable foraging and potential shelter for MNES 
species, in particular the Gorge/Gully habitats identified in Figure F.2 (Appendix F).  

A total of four caves that had the attributes to provide roost sites for bat species, specifically for 
Ghost Bats and Pilbara Leaf-nosed Bats, were recorded in the survey area (Figure F.2 and Table F.1; 
Appendix F). These include two confirmed diurnal roosts and two potential diurnal roosts. Data from 
the ultrasonic recorders indicates that Pilbara Leaf-nosed Bats forage regularly across the survey 
area but no permanent roost sites occur. However, the caves have the potential to be used by 
Pilbara Leaf-nosed Bats as transitory diurnal roosts.  

The Gorge/Gully habitat that runs east/west, to the west of pit 66W contains a potential diurnal 
roost (Cave 2) and has three out of the six Northern Quoll records (three scats) for the survey area. 
Data from the ultrasonic recorders at Cave 2 indicate that low numbers of Pilbara Leaf-nosed Bats 
regularly forage within the cave and that Ghost Bats infrequently shelter in the cave, with no 
indication of use as a roost site by either species (Astron Environmental Services 2018b). This 
Gorge/Gully complex is potentially significant for the local Northern Quoll population due to the 
presence of suitable habitat and the concentration of Northern Quoll records (Figure F.2; Appendix 
F). 

The Gorge/Gully habitat close to pit 36W A, in the east of the survey area, contains three caves (two 
confirmed diurnal roosts; Cave 1 and Cave 4 and one potential diurnal roost; Cave 3). Data from the 
ultrasonic recorders at Cave 1, 3 and 4 indicate that very low numbers of Pilbara Leaf-nosed Bats 
infrequently forage within these caves with no indication of their use as roost sites (Astron 
Environmental Services 2018b). In addition, Ghost Bat calls at these caves were consistent with 
intermittent foraging visits rather than frequent use as a roost site (Astron Environmental Services 
2018b). This Gorge/Gully complex is potentially significant for the local Ghost Bat populations due to 
the number of caves it supports (Figure F.2; Appendix F). 

4.2.1.2 Habitat Suitability for MNES Species 

Northern Quoll 

Approximately 550 ha (9%) of the survey area, comprising Gorge/Gully and Breakaway habitats, was 
considered potential shelter and foraging habitat for the Northern Quoll (Figure G.1, Appendix G). 
The Gorge and Breakaway habitats contain rocky environments of high relief that are particularly 
important for Northern Quolls in the Pilbara as they provide denning sites for breeding and shelter 
and diverse microhabitats for foraging. 

Approximately 2,167 ha (35%) of the survey area was considered suitable foraging and dispersal 
habitat, which mostly consisted of Drainage Line and Rocky Hill habitats, particularly where these 
habitats were in close association with the Gorge/Gully and Breakaway habitats as they provided 
microhabitats such as crevices and cracks for foraging (Figure G.1, Appendix G). The remaining 
3,548 ha (56%) of the survey area was considered to provide limited foraging and dispersal habitat, 
consisting of Stony Plain, Alluvial Plain and Low Hill habitats and Cleared areas (Figure G.1, Appendix 
G).  

Pilbara Leaf-nosed Bat 
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Approximately 550 ha (9%) of the survey area, comprising the Gorge/Gully and Breakaway habitat, 
was considered potential shelter and foraging habitat for this species (Figure G.2, Appendix G), due 
to the potential presence of nocturnal refuge caves. The Pilbara Leaf-nosed Bat requires deep, 
humid, climatically stable caves for diurnal and maternal roost sites. The caves located in the 
Gorge/Gully and Breakaway habitats of the survey area do not fit these criteria; however, they can 
be classified as nocturnal refuge caves that are occupied or entered at night for resting or feeding 
(Department of the Environment 2017). 

From the numerous fauna surveys conducted within the Greater Paraburdoo area (Western Range, 
Eastern Range, Paraburdoo hub and Channar) the Pilbara Leaf-nosed Bat has been recorded by 
acoustic detections foraging across all habitat types. As such, the remaining 5,597 ha (89%) of the 
survey area, consisting of Alluvial Plain, Drainage Line, Rocky Hill, Stony Plain and Low Hill fauna 
habitats, was considered suitable foraging and dispersal habitat (Figure G.2, Appendix G). Cleared 
areas (118 ha, 2%) were considered to provide limited foraging and dispersal habitat.  

Ghost Bat 

Approximately 550 ha (9%) of the survey area, comprising the Gorge/Gully and Breakaway habitats, 
was considered potential shelter and foraging habitat (Figure G.3, Appendix G), due to the presence 
of diurnal roost caves, caves and deep shelters that could be used as nocturnal feeding roosts and 
complex vegetation structures and microhabitats that support prey species. 

Approximately 2,167 ha (35%) of the survey area, which consisted of Drainage Line and Rocky Hill 
habitat, was considered suitable foraging and dispersal habitat (Figure G.3, Appendix G). The tall 
trees found in the Drainage Line habitat provide ideal foraging/hunting perches, particularly in areas 
that contain thick vegetation. The Rocky Hill habitat contains microhabitats such as boulder piles, 
cracks and crevices that support a wide range of prey species for the Ghost Bat. 

The remaining 3,548 ha (56%) of the survey area, comprising the Alluvial Plain, Stony Plain and Low 
Hill habitats and Cleared areas was considered to provide limited foraging and dispersal habitat 
(Figure G.3, Appendix G).  

Pilbara Olive Python 

Approximately 550 ha (9%) of the survey area, comprising the Gorge/Gully and Breakaway habitats, 
was considered potential shelter and foraging habitat for the Pilbara Olive Python (Figure G.4, 
Appendix G). The caves and overhangs of the Gorge/Gully and Breakaway habitats provide denning 
sites and ambush locations frequented by this species. The thick vegetation and log piles found in 
these areas act as refuges and provide shelter and ambush locations, particularly in areas containing 
permanent/semi-permanent water sources.  

Approximately 188 ha (3%) of the survey area was considered suitable foraging and dispersal 
habitat, which consisted of Drainage Line habitat (Figure G.4, Appendix G). This habitat provides 
dispersal opportunities for the Pilbara Olive Python. 

The remaining 5,527 ha (88%) of the survey area was considered to provide limited foraging and 
dispersal habitat, consisting of Alluvial Plain, Rocky Hill, Stony Plain, Low Hill habitats and Cleared 
areas (Figure G.4, Appendix G).  

Night Parrot 

None of the habitats within the survey area were considered potential shelter and foraging habitat 
for the Night Parrot, according to the criteria in Table B.9 (Appendix B).  
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Approximately 3,618 ha (58%) of the survey area was considered suitable foraging and dispersal 
habitat, which consisted of Alluvial Plain, Stony Plain, Low Hill and Drainage Line habitats (Figure G.5, 
Appendix G). These habitats may provide foraging opportunities for the Night Parrot or a drinking 
source if surface water is present. 

The remaining 2,647 ha (42%) of the survey area was considered to provide limited foraging and 
dispersal habitat, consisting of Gorge/Gully, Breakaway, Rocky Hill habitats and Cleared areas (Figure 
G.5, Appendix G).  

4.2.2 Vertebrate Fauna Species 

Ninety-one vertebrate fauna species were recorded within the survey area during the survey (Table 
9). A detailed list of recorded species is provided in Tables D.1-D.4 (Appendix D).  

Table 9: Number of vertebrate fauna species recorded during the survey. 

Fauna taxonomic 
group 

No. of species 
recorded 

No. of conservation 
significant species recorded 

No. of introduced species 
recorded 

Amphibians 0 0 0 

Reptiles 7 0 0 

Birds 62 0 0 

Mammals 22 4 4 

Total 91 4 4 

4.2.2.1 Herpetofauna 

No amphibian species were recorded during the survey owing to the lack of surface water present at 
the time of the survey. 

Seven reptile species were recorded during the survey, comprising three geckos, two varanids, one 
dragon and one skink (Table D.2, Appendix D). The low number of reptiles is not unexpected given 
this survey focused on the presence/absence of conservation significant species without the use of 
pitfall trapping implemented in Level 2 fauna assessments. No conservation significant reptile 
species were recorded during the survey. 

4.2.2.2 Birds 

Sixty-two bird species were recorded during the survey. The most speciose family observed was 
Meliphagidae (honeyeaters) with eight species, followed by Acanthizidae (thornbills) with six 
species, followed by Maluridae (wrens) and Columbidae (pigeons) both with four species each (Table 
D.3, Appendix D). The lack of surface water in the survey area limited the bird diversity as no 
waterfowl or wading species were recorded. No conservation significant bird species were recorded 
during the survey. 

4.2.2.3 Mammals 

Twenty-two species of mammal were recorded during the survey, including four introduced species: 
Cat (*Felis catus), Dog/Dingo (*Canis familiaris), Horse (*Equus caballus) and European Cattle (*Bos 
taurus) (Table D.4, Appendix D). The Common Rock-rat (Zyzomys argurus), Woolley’s 
Pseudantechinus (Pseudantechinus woolleyae), Rothschild's Rock-wallaby (Petrogale rothschildi) and 
Euro (Macropus robustus erubescens) were all commonly recorded species on the motion sensitive 
cameras (Plate 1-4). This is expected given the motion sensitive cameras were deployed within the 
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caves and overhangs of the rocky habitats that these species inhabit. Eleven bat species were 
confirmed present from the ultrasonic acoustic recording sites set within the survey area (Bat Call 
WA 2018). 

Four mammal species of conservation significance were recorded during the survey: Ghost Bat (VU; 
VU), Pilbara Leaf-nosed Bat (VU; VU), Northern Quoll (EN; EN) and Western Pebble-mound Mouse 
(P4), these species are discussed further in Section 4.2.2.4. 

 

 

 

 

Plate 1: Common Rock-rat  Plate 2: Woolley’s Pseudantechinus  

 

 

 

 

Plate 3: Rothchild’s Rock-wallaby  Plate 4: Euro  

4.2.2.4 Conservation Listed Species Recorded 

Five vertebrate species of conservation significance; Pilbara Olive Python, Ghost Bat, Pilbara Leaf-
nosed Bat, Northern Quoll and Western Pebble-mound Mouse, have been recorded within the 
survey area. The locations of these species records from the current survey, as well as previously 
recorded species, are shown in Figure H.1 and detailed in Table H.1 (Appendix H). 

Pilbara Olive Python (Liasis olivaceus barroni) 

The Pilbara Olive Python prefers escarpments, deep gorges, water holes and rock piles associated 
with permanent pools in rocky areas in the ranges of the Pilbara region (Pearson 1993; Wilson and 
Swan 2010). Microhabitat preferences of the Pilbara Olive Python are under rock piles, on top of 
rocks or under spinifex (Tutt et al. 2004). Individuals spend the cooler winter months within caves 
and rock crevices away from water sources. In the warmer summer months, the pythons are found 
to move around widely, usually in close proximity to water and rock outcrops (Wilson and Swan 
2010).  

This species is likely to be found within the Gorge/Gully, Breakaway and Drainage Line habitats 
particularly at the sites that contain permanent or semi-permanent water. The Pilbara Olive Python 
has been previously recorded in the Gorge/Gully habitats of the survey area (Biota Environmental 
Sciences 2011). 
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Ghost Bat (Macroderma gigas) 

The preferred habitat of Ghost Bats is considered to be rocky gorges and breakaways that support 
caves and crevices used as maternity roosts. The Ghost Bat uses different natural formations for 
various purposes and for groups to persist they generally require habitats that provide: 

• a selection of roosting opportunities with night roosts or feeding sites, diurnal roosts and at 
least one deep cave with characteristics of a maternity roost 

• nearby gullies and gorges with vegetation of vertical complexity (diverse vegetation heights 
and density) and presence of water that would attract prey species 

• a productive foraging area within a 5 km to 10 km radius, usually including a good quality 
riparian drainage line. 

Transient roosts and feeding sites are used by small numbers of Ghost Bats, whereas maternity 
roosts are used by larger colonies (Armstrong and Anstee 2000). Night feeding roosts (feed caves) 
are typically shallow caves and shelters/overhangs high in the strata and poorly insulated from the 
elements (Armstrong and Anstee 2000). Transient diurnal roosts are deeper and more complex, 
have more insulation providing a more stable temperature and typically have one or more large 
chambers high enough to avoid predators. Maternity roosts provide additional features to support a 
reproducing population including high temperature (27°C to 33°C) and humidity (> 85%) (Armstrong 
and Anstee 2000). The Ghost Bat can have a relatively small nightly foraging range (up to 2 km from 
the roost where it has been studied in Queensland) (Tidemann et al. 1985; Pettigrew et al. 1986), 
but has the flight capability to range widely (Bullen and McKenzie 2002), perhaps tens of kilometres 
in a night. This is evident from genetic markers, which suggest that males are particularly likely to 
disperse long distances throughout the landscape (Worthington Wilmer et al. 1994; 1999). 

Ghost Bats require caves of varying shapes and sizes to fulfil each of its ecological requirements. 
Cave usage can be classified into three categories: feed caves, diurnal roosts and maternal roosts. 

• Feed caves are typically shallow caves or overhangs high in the strata that are poorly 
insulated from the elements (Armstrong and Anstee 2000). Ghost Bats hunt at night and use 
feed caves to consume prey they have captured in the surrounding area. Feed caves often 
contain Ghost Bat scats and/or feeding remnants (typically feathers and small animal 
bones). 

• Diurnal roosts are generally deep, complex caves or disused mines that contain domed 
ceilings, fissures or passages which create a stable microclimate. These caves are usually 
lower in the strata making them well insulated. The stable temperature and elevated 
humidity of these caves relative to the ambient conditions create physiologically benign 
conditions (McKenzie and Bullen 2009; Armstrong and Anstee 2000; Hall et al. 1997; Leitner 
and Nelson 1967). 

• Maternal roosts like diurnal roosts are generally deep, complex caves or disused mines that 
contain domed ceilings, fissures or passages which create a stable microclimate and often 
contain multiple entrances (McKenzie and Hall 2008). Maternal roosts have a stable 
temperature of 23°C to 28°C and moderate to high relative humidity of 50% to 100% 
(Armstrong and Anstee 2000; Churchill 1991; Churchill and Helman 1990; Pettigrew et al. 
1986). 

The Ghost Bat was recorded at four different locations during the survey, with two records from 
sightings in diurnal roosts and two from ultrasonic recordings. Two previous records for the Ghost 
Bat exist within the Gorge/Gully and Rocky Hill habitats of the survey area both of which were 
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acoustic records (Biota Environmental Sciences 2011). In addition a single record (possible call) from 
a Ghost Bat was recorded directly adjacent to the eastern boundary of the survey area during the 
Greater Paraburdoo fauna assessment. Discussions on suitable roost sites for this species in the 
survey area are covered in Section 4.2.1.1. 

Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) 

Pilbara Leaf-nosed Bats (VU; VU) are known to require deep caves with high levels of humidity and 
stable temperatures (Churchill 2008). This is a result of their limited ability to conserve heat and 
water (Armstrong 2001; Churchill 1991). Caves deep enough to create this environment are 
relatively uncommon in the Pilbara, with only 20 to 25 roost sites currently known (R. Bullen 2014, 
pers. comm. 20 Oct 2014). Roost sites for the Pilbara Leaf-nosed Bat can be classified (Department 
of the Environment 2017) based on the following criteria: 

• Permanent diurnal roosts—occupied year-round and likely the focus for some part of the 
nine-month breeding cycle; considered as critical habitat that is essential for daily survival. 

• Non-permanent breeding (maternal) roosts—evidence of usage during some part of the 
nine-month breeding cycle (July–March), but not occupied year-round; considered as critical 
habitat that is essential for both the daily and long-term survival. 

• Transitory diurnal roosts—occupied for part of the year only, outside the breeding season 
(i.e. April–June), and which could facilitate long distance dispersal in the region; considered 
as critical habitat that is essential for both the daily and long-term survival. 

• Nocturnal refuge—occupied or entered at night for resting, feeding or other purposes, with 
perching not a requirement. Excludes overhangs. Not considered critical habitat, but are 
important for persistence in a local area. 

Foraging habitat for the Pilbara Leaf-nosed Bat is diverse and includes riparian vegetation, hummock 
grassland, and sparse tree and shrub savannah (Duncan, Baker, and Montgomery 1999). Pilbara 
Leaf-nosed Bats have also been recorded flying over small watercourses amongst granite boulder 
terrain, over pools and low shrubs in ironstone gorges, and above low shrubs and around pools in 
gravelly watercourses with Melaleuca leucadendron, such as in Barlee Range Nature Reserve 
(Armstrong 2001). In the Pilbara, the species has been observed in Triodia hummock grasslands 
covering low rolling hills and shallow gullies, with scattered Eucalyptus camaldulensis along the 
creeks (Armstrong 2001; Churchill 1991). 

The Pilbara Leaf-nosed Bat was recorded at all nine of the ultrasonic recorder locations within the 
survey area at varying activity levels (Bat Call WA 2018) (Appendix I). The temporal pattern of calls at 
eight of the nine sites is consistent with Pilbara Leaf-nosed Bats foraging away from the Ratty 
Springs roost. The detection of a single call at BAT1 soon after sunset on 27 June 2018 is consistent 
with a single bat roosting opportunistically nearby. A probable scenario is that this bat is from an 
existing permanent colony and took advantage of the conditions following the rainfall of the 
previous week for additional foraging and roosting opportunities (Bat Call WA 2018) (Appendix I). 

The Pilbara Leaf-nosed Bat has been previously recorded via acoustic records at four separate 
locations in the survey area (Biota Environmental Sciences 2011, 2014). This species is expected to 
forage across all habitat types in the survey area.  

Northern Quoll (Dasyurus hallucatus) 

The Northern Quoll occurs in a variety of habitats (Oakwood 2008) but is commonly found in open 
lowland savannah forest and rocky escarpments. Rocky areas are a particularly important zone for 
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Northern Quolls in the Pilbara as these areas retain water and provide a diversity of microhabitats. 
These areas also tend to have greater floristic diversity and productivity resulting in greater prey 
density compared to non-rocky areas. These rocky areas also provide refuge from feral cats, fire and 
livestock (Hill and Ward 2010) and provide breeding potential (Department of the Environment 
2013). 

The Northern Quoll was recorded at six locations (four scats and two motion sensitive camera 
records; CAM3 and CAM4) in the Breakaway and Gorge/Gully habitats. These are the first records of 
this species in the survey area, however a number of Northern Quoll records exist in the general 
vicinity of the survey area (the nearest record approximately 1 km east of the survey area) with 
tracks and scats being previously recorded in the Greater Paraburdoo hub (Astron Environmental 
Services 2018c; Biota Environmental Sciences 2010). 

Western Pebble-mound Mouse (Pseudomys chapmani) 

Although suitable habitat is patchy, extant Western Pebble-mound Mouse populations are 
widespread in the extensive ranges of the central and southern Pilbara region (Start 2008). The 
persistence of abandoned mounds in the Gascoyne and Murchison regions and small, isolated, 
coastal ranges in the Pilbara indicates considerable recent decline (Start 2008). Colonies occur on 
the gentler slopes of rocky ranges where the ground is covered by stony mulch and vegetated by 
hard spinifex, often with a sparse overstorey of eucalypts and scattered shrubs, typically Senna, 
Acacia and Ptilotus (Start 2008). Mounds are also sited close to narrow ribbons of Acacia dominated 
scrub along incised drainage lines (Start 2008). 

A single inactive mound was recorded during the current survey in the Low Hill habitat and an 
additional two mounds have been previously recorded within the Low Hill habitat during the 
previous fauna assessment (Biota Environmental Sciences 2011) (Figure H.1, Appendix H). Numerous 
records of this species also exist from the vicinity of the survey area  (Biota Environmental Sciences 
2011; GHD Pty Ltd 2009). 

4.2.2.5 Conservation Listed Species with a High Likelihood of Occurring in the Survey Area 

An additional species not recorded in the survey area during the current or previous surveys was 
considered to have a high likelihood of occurrence (Table E.1, Appendix E). 

Grey Falcon (Falco hypoleucos) 

The Grey Falcon is the rarest Australian falcon and one of the least common raptors. The species is a 
scarce visitor to the Pilbara where it is found mostly on the coastal plains between the De Grey and 
Ashburton rivers (Sutton 2010). The Grey Falcon prefers lightly wooded coastal and riverine plains 
(Johnstone and Storr 1998). 

Two recent sightings of the Grey Falcon have been recorded in the Greater Paraburdoo hub (Astron 
Environmental Services 2018c; Biota Environmental Sciences 2011), the closest record occurs 
approximately 5 km east of the survey area at Ratty Springs. This species is likely to be found hunting 
across the survey area in particular within the Drainage Line habitat. 
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4.2.2.6 Conservation Listed Species with a Moderate or Low Likelihood of Occurring in the 
Survey Area 

Six species not found in the survey area were considered to have a moderate likelihood of 
occurrence: Ctenotus nigrilineatus (P1), Lined Soil-crevice Skink (Notoscincus butleri) (P4), Fork-tailed 
Swift (Apus pacificus) (IA; IA), Peregrine Falcon (Falco peregrinus) (OS), Long-tailed Dunnart 
(Sminthopsis longicaudata) and Short-tailed Mouse (Leggadina lakedownensis) (P4) (Table E.1, 
Appendix E). Although suitable habitat is present within the survey area, these species are either 
seasonal migrants only present at certain times of the year or they have not been recorded in the 
immediate vicinity of the survey area despite adequate survey effort.  

An additional 17 species, not found in the survey area were considered to have a low likelihood of 
occurrence due to lack of suitable habitats (Table E.1, Appendix E). The Night Parrot was originally 
considered as having a moderate likelihood of occurrence during the desktop assessment due to a 
historic record (1967) occurring on the Ashburton Downs Station, approximately 40 km south-east of 
the survey area (Department of Biodiversity, Conservation, and Attractions 2018b). The post-survey 
assessment downgraded the Night Parrot’s likelihood of occurrence to low due to lack of suitable 
habitat. 

No calls attributed to the Night Parrot were recorded during the analysis of the data recorded from 
the ARUs (Bat Call WA 2018). The Stony Plain habitat did not support old, large and unburnt Triodia 
clumps that are considered the primary requirement for roosting and nesting habitat (Department 
of Parks and Wildlife 2017). Although the survey area has not been burnt in the last 18 years (Darwin 
Centre for Bushfire Research 2018) the habitats present were considered unsuitable Night Parrot 
roosting and nesting habitat due to impacts from Buffel Grass and grazing, very sparse ground cover 
vegetation and the lack of hummocks of suitable size and age. 
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5 Discussion 

5.1 Vertebrate Fauna 

5.1.1 Habitats 

Habitats within the survey area are not restricted at the local or sub-regional scale and no 
uncommon geological units or land systems occur within the survey area. The Gorge/Gully and 
Breakaway habitats of the survey area have an elevated significance at the local scale due to the 
extensive mining activities throughout the Greater Paraburdoo area (Paraburdoo, Eastern Range and 
Channar). In a regional context, the Gorge/Gully and Breakaway habitats in the Pilbara are restricted 
to the Chichester and Hamersley Ranges, but they are well represented in these areas.  

The Gorge/Gully and Breakaway habitats in the survey area are considered important for fauna, as 
they generally support high levels of species endemism and diversity and are considered important 
as refugia in a local context, particularly within the Hamersley subregion (Kendrick 2001b). This is 
due to the microhabitats they provide such as caves and semi-permanent water pools. Gorge/Gully 
and Breakaway habitats, specifically those mapped as significant areas (Figure F.2; Appendix F), are 
considered suitable for several MNES species which were either recorded during the current survey 
or have been previously recorded in the survey area, including the Pilbara Leaf-nosed Bat, Ghost Bat, 
Northern Quoll and Pilbara Olive Python.  

The small gullies and valleys of the Rocky Hill habitat also contained caves and rock crevices and are 
likely to be used by a range of species, including those of conservation significance. This habitat type 
is likely to comprise a distinct herpetofauna assemblage due to the presence of a number of rocky 
habitat specialists, including Varanus pilbarensis, Egernia cygnitos, Ctenotus rubicundus and Anilios 
ganei. However, the Rocky Hill habitat is widespread and common throughout the Pilbara bioregion 
and is not restricted to the Chichester and Hamersley Ranges. 

The Drainage Line habitats within the survey area are mainly broad, ephemeral creeks or minor 
drainage lines that are not likely to provide significant habitat for conservation significant species. 
Drainage Line habitats, although not necessarily large in terms of area, are common habitats within 
the immediate vicinity of the survey area and within the Pilbara region. 

The Alluvial Plains, Low Hills and Stony Plain habitats in the survey area provide fewer microhabitats 
for terrestrial fauna and are also more widespread and very common in the immediate vicinity as 
well as in the Hamersley subregion and wider Pilbara bioregion.  

5.1.2 Vertebrate Fauna Species 

5.1.2.1 General Assemblage 

Ninety-one vertebrate fauna species, seven reptiles, 62 birds and 22 mammals (including four 
introduced species) were recorded within the survey area during the current survey. The fauna 
species assemblage recorded during the survey is considered typical of the Hamersley subregion and 
the broader Pilbara bioregion. The comparatively low diversity of species when compared to other 
fauna assessments in the area (Astron Environmental Services 2018c; Biota Environmental Sciences 
2011) is not unexpected due to the difference in surveying intensity and that the previous fauna 
assessments covered a larger survey extent with more diverse fauna habitat types present. 
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5.1.2.2 Conservation Significant Species 

Of the 27 conservation significant species identified in the literature review, six species (including 
four species recorded during the assessment) were considered to have a ‘high’ likelihood of 
occurrence. 

Target MNES Species 

Due to the extensive survey effort and employment of ultrasonic recorders across the Greater 
Paraburdoo area (Western Range, Eastern Range, Paraburdoo hub and Channar), the Pilbara Leaf-
nosed Bat population and their movements are relatively well documented. The timing of Pilbara 
Leaf-nosed Bat calls after civil twilight is consistent with bats originating from the known Ratty 
Springs roost (5 km east of the survey area) with no data indicating the presence of a permanent 
roost in the survey area (Bat Call WA 2018). However, all of the suitable roost caves have 
dimensions/characteristics to be used by Pilbara Leaf-nosed Bats as transitory diurnal roosts. Given 
the broad distribution of Pilbara Leaf-nosed Bat calls across the survey area, prevalence of 
Gorge/Gully habitats and proximity to the Ratty Springs roost, the survey area is considered an 
important foraging area for the local population of this species. 

Widespread survey effort for bats has been undertaken in recent years across the Greater 
Paraburdoo area (Western Range, Eastern Range, Paraburdoo hub and Channar) with only a limited 
number of Ghost Bat records throughout that range (Astron Environmental Services 2014; Biota 
Environmental Sciences 2011, 2010; Bat Call WA 2014). These records are from isolated ultrasonic 
calls or scats/feeding debris. Given the presence of suitable foraging habitat, potential shelter and 
standing water, it is surprising that the Ghost Bat has not been more commonly recorded in the 
Greater Paraburdoo area. As such, the caves identified in the survey area potentially have an 
elevated significance for the local population of this species. These include two confirmed diurnal 
roosts, and two potential diurnal roosts. The diurnal roosts (both potential and confirmed) recorded 
and the Gorge/Gully habitats surrounding them are considered locally significant for this species.   

Extensive survey effort was undertaken to provide an indication of the Northern Quoll presence 
within the survey area, including 431 camera trap nights (at 15 locations) and targeted searches 
across suitable Gorge/Gully habitat. Despite the survey effort, Northern Quolls were only recorded 
twice (two separate locations) via motion sensitive camera and at four locations from scats, all from 
Breakaway and Gorge/Gully habitats. The low number of Northern Quoll records suggests that a 
small population of this species resides within the survey area. The Northern Quoll records are 
significant given the survey area is at the southern limit of this species’ distribution (Department of 
the Environment and Energy 2016). 

The Pilbara Olive Python has been previously recorded in the Gorge/Gully habitat of the survey area 
(Biota Environmental Sciences 2011). This species is likely to be found within the Gorge/Gully and 
Breakaway habitats particularly those that contain permanent/semi-permanent pools. Despite the 
presence of suitable habitat (Gorge and Riverine habitats) throughout the Greater Paraburdoo area 
(Western Range, Eastern Range, Paraburdoo hub and Channar) and an extensive survey effort, only a 
single additional record exists in the vicinity (ecologia Environment 2011) indicating a relatively small 
population resides in the area. 

A single historic record (classified as moderately certain) of the Night Parrot exists approximately 
40 km south-west of the survey area, near Innawanga (Department of Biodiversity, Conservation, 
and Attractions 2018b). None of the habitats within the survey area were considered potential 
shelter and foraging habitat for the Night Parrot and no calls attributed to the Night Parrot were 
recorded from analysis of the data recorded from the ARUs (Bat Call WA 2018). The most 
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prospective habitats, Low Hill, Stony Plain and Alluvial Plain habitats, did not support old, large and 
unburnt Triodia clumps that are considered the primary requirement for roosting and nesting 
habitat (Department of Parks and Wildlife 2017). It is considered unlikely that this species occurs in 
the survey area. 

Other Conservation Significant Species 

A single inactive mound of the Western Pebble-mound Mouse was recorded during the current 
survey and an additional two inactive mounds have been previously recorded in the survey area 
(Biota Environmental Sciences 2011) (Figure H.1, Appendix H). Generally this species prefer gentle 
rocky slopes, hills and spurs and as such, the Low Hill and Rocky Hill habitats of the survey area are 
likely to support this species. The suitable habitats for the Western Pebble-mound Mouse are 
widespread throughout the bioregion and common in areas adjacent to the survey area. 

The Grey Falcon is likely to be found hunting within the Drainage Line habitat particularly in times of 
inundation when surface water is present. This falcon species is highly mobile and is expected to 
forage across a wide range of habitats. The Grey Falcon has been previously recorded in the Greater 
Paraburdoo area, with an adult and juvenile being recorded on a radio tower near Eastern Range in 
2018 (Astron Environmental Services 2018c) and two individuals were recorded near Ratty Springs in 
2010 (Biota Environmental Sciences 2011). This species is usually solitary in nature, so multiple 
records of two individuals, one of which being a juvenile, indicates that a breeding pair may inhabit 
the Greater Paraburdoo area.  
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Appendix B: Conservation Fauna Categories, Habitat Condition Scales 
and Likelihood Criteria  
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Table B.1: Categories of Threatened Ecological Communities (Department of Environment and Conservation 2013). 

PD: Presumed Destroyed 

An ecological community that has been adequately searched for but for which no representative 
occurrences have been located. The community has been found to be totally destroyed or so extensively 
modified throughout its range that no occurrence of it is likely to recover its species composition and/or 
structure in the foreseeable future.  

An ecological community will be listed as presumed totally destroyed if there are no recent records of the 
community being extant and either of the following applies (A or B):  

A) Records within the last 50 years have not been confirmed despite thorough searches of known or likely 
habitats or  

B) All occurrences recorded within the last 50 years have since been destroyed.  

CR : Critically Endangered 

An ecological community that has been adequately surveyed and found to have been subject to a major 
contraction in area and/or that was originally of limited distribution and is facing severe modification or 
destruction throughout its range in the immediate future, or is already severely degraded throughout its 
range but capable of being substantially restored or rehabilitated.  

An ecological community will be listed as Critically Endangered when it has been adequately surveyed and 
is found to be facing an extremely high risk of total destruction in the immediate future. This will be 
determined on the basis of the best available information, by it meeting any one or more of the following 
criteria (A, B or C):  

A) The estimated geographic range, and/or total area occupied, and/or number of discrete occurrences 
since European settlement have been reduced by at least 90% and either or both of the following apply (i 
or ii):  

i) geographic range, and/or total area occupied and/or number of discrete occurrences are continuing to 
decline such that total destruction of the community is imminent (within approximately 10 years);  

ii) modification throughout its range is continuing such that in the immediate future (within approximately 
10 years) the community is unlikely to be capable of being substantially rehabilitated.  

B) Current distribution is limited, and one or more of the following apply (i, ii or iii):  

i) geographic range and/or number of discrete occurrences, and/or area occupied is highly restricted and 
the community is currently subject to known threatening processes which are likely to result in total 
destruction throughout its range in the immediate future (within approximately 10 years);  

ii) there are very few occurrences, each of which is small and/or isolated and extremely vulnerable to 
known threatening processes;  

iii) there may be many occurrences but total area is very small and each occurrence is small and/or 
isolated and extremely vulnerable to known threatening processes.  

C) The ecological community exists only as highly modified occurrences that may be capable of being 
rehabilitated if such work begins in the immediate future (within approximately 10 years). 
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En: Endangered  

An ecological community that has been adequately surveyed and found to have been subject to a major 
contraction in area and/or was originally of limited distribution and is in danger of significant modification 
throughout its range or severe modification or destruction over most of its range in the near future.  

An ecological community will be listed as Endangered when it has been adequately surveyed and is not 
Critically Endangered but is facing a very high risk of total destruction in the near future. This will be 
determined on the basis of the best available information by it meeting any one or more of the following 
criteria (A, B, or C):  

A) The geographic range, and/or total area occupied, and/or number of discrete occurrences have been 
reduced by at least 70% since European settlement and either or both of the following apply (i or ii):  

i) the estimated geographic range, and/or total area occupied and/or number of discrete occurrences are 
continuing to decline such that total destruction of the community is likely in the short term future (within 
approximately 20 years);  

ii) modification throughout its range is continuing such that in the short term future (within approximately 
20 years) the community is unlikely to be capable of being substantially restored or rehabilitated.  

B) Current distribution is limited, and one or more of the following apply (i, ii or iii):  

i) geographic range and/or number of discrete occurrences, and/or area occupied is highly restricted and 
the community is currently subject to known threatening processes which are likely to result in total 
destruction throughout its range in the short term future (within approximately 20 years);  

ii) there are few occurrences, each of which is small and/or isolated and all or most occurrences are very 
vulnerable to known threatening processes;  

iii) there may be many occurrences but total area is small and all or most occurrences are small and/or 
isolated and very vulnerable to known threatening processes.  

C) The ecological community exists only as very modified occurrences that may be capable of being 
substantially restored or rehabilitated if such work begins in the short-term future (within approximately 
20 years).  

VU: Vulnerable 

An ecological community that has been adequately surveyed and is found to be declining and/or has 
declined in distribution and/or condition and whose ultimate security has not yet been assured and/or a 
community that is still widespread but is believed likely to move into a category of higher threat in the 
near future if threatening processes continue or begin operating throughout its range.  

An ecological community will be listed as Vulnerable when it has been adequately surveyed and is not 
Critically Endangered or Endangered but is facing a high risk of total destruction or significant modification 
in the medium to long-term future. This will be determined on the basis of the best available information 
by it meeting any one or more of the following criteria (A, B or C):  

A) The ecological community exists largely as modified occurrences that are likely to be capable of being 
substantially restored or rehabilitated.  

B) The ecological community may already be modified and would be vulnerable to threatening processes, 
is restricted in area and/or range and/or is only found at a few locations.  

C) The ecological community may be still widespread but is believed likely to move into a category of 
higher threat in the medium to long term future because of existing or impending threatening processes. 

Reference: Department of Environment and Conservation 2013, Definitions, Categories and Criteria for Threatened and Priority Ecological 

Communities DEC (Parks and Wildlife), <https://www.dpaw.wa.gov.au/images/plants-animals/threatened-

species/definitions_categories_and_criteria_for_threatened_and_priority_ecological_communities.pdf.>  
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https://www.dpaw.wa.gov.au/images/plants-animals/threatened-species/definitions_categories_and_criteria_for_threatened_and_priority_ecological_communities.pdf
https://www.dpaw.wa.gov.au/images/plants-animals/threatened-species/definitions_categories_and_criteria_for_threatened_and_priority_ecological_communities.pdf


Rio Tinto Iron Ore 
Western Range –EPA Level 1 and Targeted Conservation Significant Fauna Assessment 

 

Table B.2: Definitions and criteria for Threatened Ecological Communities (Department of Environment and 
Conservation 2013). 

Three categories exist for listing Threatened Ecological Communities under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act). An ecological community may be categorised as: 

Categories of ecological communities 

Critically endangered 
If, at that time, it is facing an extremely high risk of extinction in the wild in the 
immediate future. 

Endangered 
If, at that time, it is not critically endangered and is facing a very high risk of 
extinction in the wild in the near future. 

Vulnerable 
If, at that time, it is not critically endangered or endangered, and is facing a high 
risk of extinction in the wild in the medium-term future. 

Reference: Department of Environment and Conservation 2013, Definitions, Categories and Criteria for Threatened and Priority Ecological 

Communities DEC (Parks and Wildlife), <https://www.dpaw.wa.gov.au/images/plants-animals/threatened-

species/definitions_categories_and_criteria_for_threatened_and_priority_ecological_communities.pdf.>  
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Table B.3: Definitions and criteria for Priority Ecological Communities (Department of Environment and Conservation 
2013). 

Possible Threatened Ecological Communities that do not meet survey criteria or that are not adequately 
defined are added to the Priority Ecological Community Lists under Priorities 1, 2 and 3. Ecological 
communities that are adequately known, and are rare but not threatened or meet criteria for Near 
Threatened, or that have been recently removed from the threatened list, are placed in Priority 4. These 
ecological communities require regular monitoring. Conservation Dependent ecological communities are 
placed in Priority 5.  

P1: Priority One – Poorly-known ecological communities 

Ecological communities that are known from very few occurrences with a very restricted distribution 
(generally ≤5 occurrences or a total area of ≤ 100ha). Occurrences are believed to be under threat either due 
to limited extent, or being on lands under immediate threat (e.g. within agricultural or pastoral lands, urban 
areas, active mineral leases) or for which current threats exist. May include communities with occurrences 
on protected lands. Communities may be included if they are comparatively well-known from one or more 
localities but do not meet adequacy of survey requirements, and/or are not well defined, and appear to be 
under immediate threat from known threatening processes across their range. 

P2: Priority Two – Poorly-known ecological communities 

Communities that are known from few occurrences with a restricted distribution (generally ≤10 occurrences 
or a total area of ≤200ha). At least some occurrences are not believed to be under immediate threat of 
destruction or degradation. Communities may be included if they are comparatively well known from one or 
more localities but do not meet adequacy of survey requirements, and/or are not well defined, and appear 
to be under threat from known threatening processes. 

P3: Priority Three – Poorly-known ecological communities 

(i) Communities that are known from several to many occurrences, a significant number or area of which are 
not under threat of habitat destruction or degradation or:  

(ii) communities known from a few widespread occurrences, which are either large or with significant 
remaining areas of habitat in which other occurrences may occur, much of it not under imminent threat, or;  

(iii) communities made up of large, and/or widespread occurrences, that may or may not be represented in 
the reserve system, but are under threat of modification across much of their range from processes such as 
grazing by domestic and/or feral stock, and inappropriate fire regimes.  

Communities may be included if they are comparatively well known from several localities but do not meet 
adequacy of survey requirements and/or are not well defined, and known threatening processes exist that 
could affect them. 

P4: Priority Four 

Ecological communities that are adequately known, rare but not threatened or meet criteria for Near 
Threatened, or that have been recently removed from the threatened list. These communities require 
regular monitoring.  

(i) Rare. Ecological communities known from few occurrences that are considered to have been adequately 
surveyed, or for which sufficient knowledge is available, and that are considered not currently threatened or 
in need of special protection, but could be if present circumstances change. These communities are usually 
represented on conservation lands.  

(ii) Near Threatened. Ecological communities that are considered to have been adequately surveyed and that 
do not qualify for Conservation Dependent, but that are close to qualifying for Vulnerable.  

(iii) Ecological communities that have been removed from the list of threatened communities during the past 
five years. 

P5: Priority Five – Conservation dependent ecological communities 

Ecological communities that are not threatened but are subject to a specific conservation program, the 
cessation of which would result in the community becoming threatened within five years. 

Reference: Department of Environment and Conservation 2013, Definitions, Categories and Criteria for Threatened and Priority Ecological 

Communities DEC (Parks and Wildlife), <https://www.dpaw.wa.gov.au/images/plants-animals/threatened-

species/definitions_categories_and_criteria_for_threatened_and_priority_ecological_communities.pdf.>  

http://florabase.calm.wa.gov.au/search/advanced?current=y&constat=P1&type=sum
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Table B.4: Conservation codes for Western Australian fauna (Department of Parks and Wildlife 2017). 

Code Conservation category Definition 

CR 
Schedule 1 of the Wildlife Conservation (Specially 
Protected Fauna) Notice under the Wildlife 
Conservation Act 1950. 

Fauna that is rare or likely to become 
extinct, as critically endangered fauna. 

EN 
Schedule 2 of the Wildlife Conservation (Specially 
Protected Fauna) Notice under the Wildlife 
Conservation Act 1950. 

Fauna that is rare or likely to become 
extinct, as endangered fauna. 

VU 
Schedule 3 of the Wildlife Conservation (Specially 
Protected Fauna) Notice under the Wildlife 
Conservation Act 1950. 

Fauna that is rare or likely to become 
extinct, as vulnerable fauna. 

EX 
Schedule 4 of the Wildlife Conservation (Specially 
Protected Fauna) Notice under the Wildlife 
Conservation Act 1950. 

Fauna that is presumed to be extinct. 

IA 
Schedule 5 of the Wildlife Conservation (Specially 
Protected Fauna) Notice under the Wildlife 
Conservation Act 1950. 

Birds that are subject to international 
agreements relating to the protection of 
migratory birds. 

CD 
Schedule 6 of the Wildlife Conservation (Specially 
Protected Fauna) Notice under the Wildlife 
Conservation Act 1950. 

Fauna that are of special conservation 
need being species dependent on 
ongoing conservation intervention. 

OS 
Schedule 7 of the Wildlife Conservation (Specially 
Protected Fauna) Notice under the Wildlife 
Conservation Act 1950. 

Declared to be fauna that is in need of 
special protection, otherwise than for the 
reasons mentioned. 

Reference: Department of Parks and Wildlife 2017, Conservation Codes For Western Australian flora and fauna, The Government of 

Western Australia. 
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Table B.5: Priority species under Western Australian Wildlife Conservation Act 1950 (Department of Parks and Wildlife 
2015). 

Taxa that have not yet been adequately surveyed to be listed under Schedule 1 or 2 are added to the Priority 
Flora and Priority Fauna Lists under Priorities 1, 2 or 3. These three categories are ranked in order of priority 
for survey and evaluation of conservation status so that consideration can be given to their declaration as 
threatened flora or fauna. Taxa that are adequately known, are rare but not threatened, or meet criteria for 
Near Threatened, or that have been recently removed from the threatened list for other than taxonomic 
reasons, are placed in Priority 4. These taxa require regular monitoring. Conservation Dependent species are 
placed in Priority 5. 

P1: Priority One – Poorly known taxa 

Taxa that are known from one or a few collections or sight records (generally less than five), all on lands not 
managed for conservation, e.g. agricultural or pastoral lands, urban areas, Shire, Westrail and Main Roads 
WA road, gravel and soil reserves, and active mineral leases and under threat of habitat destruction or 
degradation. Taxa may be included if they are comparatively well known from one or more localities but do 
not meet adequacy of survey requirements and appear to be under immediate threat from known 
threatening processes. 

P2: Priority Two – Poorly known taxa 

Taxa that are known from one or a few collections or sight records, some of which are on lands not under 
imminent threat of habitat destruction or degradation, e.g. national parks, conservation parks, nature 
reserves, State forest, vacant Crown land, water reserves, etc. Taxa may be included if they are 
comparatively well known from one or more localities but do not meet adequacy of survey requirements 
and appear to be under threat from known threatening processes. 

P3: Priority Three – Poorly known taxa 

Taxa that are known from collections or sight records from several localities not under imminent threat, or 
from few but widespread localities with either large population size or significant remaining areas of 
apparently suitable habitat, much of it not under imminent threat. Taxa may be included if they are 
comparatively well known from several localities but do not meet adequacy of survey requirements and 
known threatening processes exist that could affect them. 

P4: Priority Four: Rare, near threatened and other taxa in need of monitoring  

(a) Rare. Taxa that are considered to have been adequately surveyed, or for which sufficient knowledge is 
available, and that are considered not currently threatened or in need of special protection, but could be if 
present circumstances change. These taxa are usually represented on conservation lands. 
(b) Near Threatened. Taxa that are considered to have been adequately surveyed and that do not qualify for 
Conservation Dependent, but that are close to qualifying for Vulnerable. 
(c) Taxa that have been removed from the list of threatened species during the past five years for reasons 
other than taxonomy. 

P5: Priority Five: Conservation dependent taxa  

Taxa that are not threatened but are subject to a specific conservation program, the cessation of which 
would result in the taxa becoming threatened within five years. 

Reference: Department of Parks and Wildlife 2015, Conservation Codes For Western Australian flora and fauna, The Government of 

Western Australia. 
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Table B.6: Categories and definitions for EPBC Act listed fauna species. 

Conservation category Definition 

Extinct 
Taxa with no reasonable doubt that the last member of the species 
has died. 

Extinct in the wild 

Taxa known to survive only in cultivation, in captivity or as a 
naturalized population well outside its past range; or it has not 
been recorded in its known and/or expected habitat, at 
appropriated seasons, anywhere in its past range, despite 
exhaustive surveys over a time frame appropriate to its life cycle 
and form. 

Critically endangered (CR) 
Taxa facing an extremely high risk of extinction in the wild in the 
immediate future, as determined in accordance with the prescribed 
criteria. 

Endangered (E) 
Taxa are not critically endangered; and are facing a very high risk of 
extinction in the wild in the near future, as determined in 
accordance with the prescribed criteria. 

Vulnerable (V) 
Taxa are not critically endangered or endangered; and are facing a 
high risk of extinction in the wild in the medium-term future, as 
determined in accordance with the prescribed criteria. 

Conservation dependent (CD) 

Taxa are the focus of a specific conservation program the cessation 
of which would result in the species becoming vulnerable, 
endangered or critically endangered; or the following 
subparagraphs are satisfied: 

i) the taxa is a species of fish; 
ii) the taxa is the focus of a management plan that provides 

management actions necessary to stop the decline of, and 
support the recovery of, the taxa so that its chances of long 
term survival in nature are maximized; 

iii)  the management plan is in force under a law of the 
Commonwealth or of a State or Territory; 

iv) Cessation of the management plan would adversely affect the 
conservation status of the taxa 

Fish includes all taxa of bony fish, sharks, rays, crustaceans, 
molluscs and other marine organisms, but does not include marine 
mammals/reptiles. 

Migratory (Mi) 

Taxa are considered migratory species; 

i) if they are native to Australia and are included in the 
appendices to the Bonn Convention (Convention on the 
Conservation of Migratory Species of Wild Animals 
Appendices I and II); 

i) all migratory species included in annexes established under 
the Japan-Australia Migratory Bird Agreement (JAMBA) and 
the China-Australia Migratory Bird Agreement (CAMBA); and 

ii) Are native, migratory species identified in a list established 
under, or an instrument made under, an international 
agreement approved by the Minister, such as the Republic of 
Korea-Australia Migratory Bird Agreement (ROKAMBA). 
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Table B.7: Criteria used to define likelihood occurrence of conservation significant fauna species. 

Likelihood of 
occurrence 

Pre-survey Post-survey 

Recorded N/A Species or evidence of species recorded during survey. 

High 

Species has been recorded 
within the survey area or 
within 20 km of the survey 
area and preferred habitat 
appears to be present. 

Core or preferred habitats present in the survey area 
which are abundant and/or high quality condition. 

OR 

Species is known to be cryptic and may not have been 
detected despite adequate survey effort and suitable 
habitat present within the survey area. 

OR 

Species or evidence of species recorded within the survey 
area however doubt remains over the taxonomic 
identification, validity of record. 

Moderate 

Species has not been 
recorded from within the 
survey area, however 
species has been recorded 
within 20 km of the survey 
area and suitable habitat 
appears to be present. 

Core or highly suitable habitats present in the survey area, 
however, non-cryptic species that was not detected 
despite adequate survey effort. 

OR 

Core or preferred habitats present in the survey area are 
mainly in poor or modified condition. 

Low 

Species recorded within 
20 km of the survey area but 
suitable habitat does not 
appear to be present. 

Species has not been recorded in the survey area despite 
adequate survey effort. 

OR 

Species dependent on specific habitats that do not occur 
in the survey area. 

OR 

Species considered locally extinct. 
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Table B.8: Fauna habitat condition scale (Thompson and Thompson 2010). 

Habitat condition Condition description 

High Quality Fauna 
Habitat (1.0) 

These areas closely approximate the vegetation mix and quality that would 
have been in the area prior to any human induced disturbance. The habitat has 
connectivity with other habitats and is likely to support the most natural 
vertebrate fauna assemblage. 

Very Good Fauna 
Habitat (0.8) 

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

Good Fauna Habitat 
(0.6) 

These areas show signs of human induced disturbance (e.g. grazing, clearing, 
fragmentation, weeds) but generally retain many of the characteristics of the 
habitat had it not been disturbed. The habitat still retains some connectivity 
with other habitats but fauna assemblages in these areas are likely to be 
affected by disturbance. Fauna assemblages in these areas are likely to be 
similar to what might be expected in this habitat. 

Disturbed Fauna Habitat 
(0.4) 

These areas show signs of human induced significant disturbance (e.g. mining, 
clearing, tracks and roads). Many of the trees, shrubs and undergrowth have 
died or have been cleared. These areas may be in the early succession and 
regeneration stages. Areas may show signs of significant grazing, contain an 
abundance of weeds or have been damaged by vehicles 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. 

Highly Degraded Fauna 
Habitat (<0.2) 

These areas often have a significant human induced loss of vegetation, and / or 
a large number of vehicle tracks and / or have been completely cleared, and / 
or areas have been heavily grazed or farmed. There is limited or no fauna 
habitat connectivity. Fauna assemblages in these areas are likely to differ 
significantly from what existed prior to the disturbance, and are often depleted 
compared to what existed prior to the disturbance. 

Reference: Thompson, SA & Thompson, GG 2010, Terrestrial Vertebrate Fauna Assessments for Ecological Impact Assessment, Terrestrial 

Ecosystems, Mt Claremont. 
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Table B.9: Suitability/significance of habitat ranking criteria for the five target Matters of National Environmental 
Significance (MNES) species. 

Species 
Potential shelter and foraging 
habitat (a) 

Suitable foraging and 
dispersal habitat (b) 

Limited foraging and 
dispersal habitat (c) 

Pilbara Olive 
Python 

(Liasis 
olivaceus 
barroni) 

Rocky habitat such as gorges, 
escarpments and Breakaways 
along with Drainage lines 
including or in close proximity to 
permanent or semi-permanent 
water holes. 

Drainage lines with dense 
vegetation enabling 
transitory behaviours 
and/or providing foraging 
potential. Rocky habitats 
that are not in close 
proximity to water. 

Habitat that has limited 
sheltering and foraging 
capacity with no 
permanent or semi-
permanent water. 

Northern 
Quoll 

(Dasyurus 
hallucatus) 

Rocky habitats such as ranges, 
escarpments, mesas, ranges, 
gorges, Breakaways and boulder 
fields. Also major Drainage lines 
or tree-lined drainage systems 
that are structurally diverse and 
contain large diameter trees, 
termite mounds or hollow logs. 

Habitat important for 
foraging, dispersal and 
buffering of the species 
including moderate to 
small sized Drainage lines 
and native vegetation in 
close proximity (within 2 
km) denning or shelter 
habitat. 

Habitat that has limited 
sheltering and foraging 
capacity and not 
connected to potential 
denning/shelter and 
foraging habitat. 

Pilbara Leaf-
nosed Bat 

(Rhinonicteris 
aurantia) and 
Ghost Bat 
(Macroderma 
gigas) 

Rocky habitat that contains caves 
suitable as diurnal or maternity 
roosts sites, or potentially 
contains these caves and has not 
adequately surveyed;  

OR 

Areas highly suitable for foraging 
that are likely to be used on a 
regular basis. 

Habitat important for 
foraging including diverse 
rocky terrain, moderately 
sized Drainage lines and 
dense complex vegetation 
stands. 

Habitat that has limited 
ecological value but may 
provide capacity for 
transitory movement 
across the landscape 
and/or limited foraging 
potential. 

Night Parrot 
(Pezoporus 
occidentalis) 

Isolated habitat not subjected to 
predation pressure, fire pressure, 
and altered habitat from 
pastoralism and mining activities. 
Generally roosting habitat that 
contains old and large spinifex 
clumps (>50 years unburnt), 
particularly ring-forming 
hummocks. 

OR  

Areas highly suitable for foraging 
in close association (<10 km) to 
potential roosting habitat, 
including Triodia (particularly at 
times of mass flowering and 
seeding) and chenopod 
communities dominated by 
Sclerolaena. 

Very little is known on the 
foraging requirements of 
the Night Parrot. Habitat 
within 40 km of potential 
roosting and nesting sites, 
potentially important for 
foraging, including 
chenopod communities 
(particularly those 
dominated by 
Sclerolaena), Triodia and 
areas rich in herbs, 
including forbs, grasses 
and grass-like plants. 

Habitat that has limited 
roosting and foraging 
potential for the Night 
Parrot. 
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Appendix C: Survey Sampling Locations
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Table C.1: Fauna sampling locations. 

Site ID 
MGA Zone 50 K 

Sampling method Date Habitat Condition^ Disturbance Microhabitats Photo 
Easting (mE) Northing (mN) 

HA1 537889 7440598 Habitat assessment 27/06/2018 Stony Plain 0.8 Grazing, weeds Leaf litter 

 

HA2 537963 7440536 Habitat assessment 27/06/2018 Drainage Line 0.8 Grazing, weeds Logs, tree hollows, leaf litter 

 

HA3 539020 7439505 Habitat assessment 27/06/2018 Low Hill 1 None Rocky outcrop, rock piles, leaf litter 

 

HA4 536972 7437389 Habitat assessment 27/06/2018 Gorge/Gully 1 Weeds 
Rocky outcrop ,caves, overhangs, logs, tree 
hollows, crevices, leaf litter 

 

HA5 538308 7437575 Habitat assessment 27/06/2018 Drainage Line 0.8 Grazing, weeds 
Overhangs, logs, tree hollows, soft soil 
(burrows), leaf litter 
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Site ID 
MGA Zone 50 K 

Sampling method Date Habitat Condition^ Disturbance Microhabitats Photo 
Easting (mE) Northing (mN) 

HA6 546793 7436016 Habitat assessment 28/06/2018 Gorge/Gully 1 None 
Caves, overhangs, tree hollows, crevices, 
rock piles, leaf litter 

 

HA7 538025 7437032 Habitat assessment 30/06/2018 Alluvial Plain 0.6 Weeds Leaf litter 

 

HA8 540026 7439240 Habitat assessment 30/06/2018 Alluvial Plain 0.6 
Grazing, drill lines, 
weeds 

Logs, thick undergrowth, soft soil (burrows), 
leaf litter 

 

HA9 542093 7437293 Habitat assessment 30/06/2018 Rocky Hill 0.8 Drill lines, weeds Rocky outcrop, overhangs 

 

HA10 543248 7437331 Habitat assessment 30/06/2018 Breakaway 0.8 Drill lines Rocky outcrop, overhangs, rock piles 
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Site ID 
MGA Zone 50 K 

Sampling method Date Habitat Condition^ Disturbance Microhabitats Photo 
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HA11 546432 7436811 Habitat assessment 30/06/2018 Rocky Hill 0.8 Drill lines Rocky outcrop, overhangs, rock piles 

 

HA12 539644 7436112 Habitat assessment 01/07/2018 Stony Plain 0.8 Grazing, roads Soft soil (burrows) 

 

HA13 544396 7434454 Habitat assessment 01/07/2018 Low Hill 1 Roads Rocky outcrop, overhangs, rock piles 

 

HA14 550744 7435424 Habitat assessment 01/07/2018 Breakaway 0.8 Roads Soft soil (burrows), leaf litter 

 

HA15 550767 7435028 Habitat assessment 01/07/2018 Gorge/Gully 1 Drill lines Rocky outcrop, caves, overhangs, rock piles 
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BAT1 538287 7437584 Echolocation recording 
27/06/2018 -  

30/06/2018 
Drainage Line 0.8 Grazing, weeds Logs, tree hollows, leaf litter 

 

BAT2 539028 7437598 Echolocation recording 
30/06/2018 -  

02/07/2018 
Gorge/Gully 1 Drill lines Rocky outcrop, caves, overhangs 

 

BAT3 542272 7437806 Echolocation recording 
27/06/2018 -  

02/07/2018 
Breakaway 1 None South facing, rocky outcrop, caves, overhangs 

 

BAT4 541710 7437183 Echolocation recording 
27/06/2018 -  

02/07/2018 
Gorge/Gully 0.8 Drill lines Overhangs 
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BAT5 539607 7437433 Echolocation recording 
27/06/2018 -  

02/07/2018 
Gorge/Gully 1 None Crevices, rock piles, leaf litter 

 

BAT6 544214 7436809 Echolocation recording 
27/06/2018 -  

02/07/2018 
Gorge/Gully 0.8 Drill lines Caves, overhangs, crevices, leaf litter 

 

BAT7 545815 7436710 Echolocation recording 
27/06/2018 -  

02/07/2018 
Gorge/Gully 1 Drill lines Caves, overhangs, crevices, rock piles, leaf litter 

 

BAT8 547364 7436630 Echolocation recording 
27/06/2018 -  

02/07/2018 
Gorge/Gully 1 Drill lines Overhangs 

 

BAT9 544430 7437935 Acoustic recording 
27/06/2018 -  

02/07/2018 
Low Hill 0.8 Grazing, roads Rocky outcrop, leaf litter 
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BAT10 547149 7437683 Acoustic recording 
28/06/2018 -  

02/07/2018 
Low Hill 1 None Thick undergrowth, leaf litter 

 

BAT11 550107 7435615 Echolocation recording 
28/06/2018 -  

02/07/2018 
Breakaway 1 None 

Rocky outcrop, caves, overhangs, crevices, leaf 
litter 

 

CAM1 538399 7437606 Camera (passive) 
29/06/2018 – 

27/07/2018  
Breakaway 0.8 Grazing, weeds South facing, overhangs, crevices, leaf litter 

 

CAM2 537849 7437711 Camera (passive) 
29/06/2018 – 

27/07/2018  
Gorge/Gully 0.8 Drill lines, weeds South facing, rocky outcrop, overhangs, crevices 

 

CAM3 541738 7437831 Camera (passive) 
29/06/2018 – 

27/07/2018  
Gorge/Gully 0.8 Roads, weeds Rocky outcrop, overhangs, rock pile 
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CAM4 540780 7437515 Camera (passive) 
29/06/2018 – 

27/07/2018  
Breakaway 0.8 Drill lines, weeds Rocky outcrop, overhangs 

 

CAM5 540140 7437270 Camera (passive) 
29/06/2018 – 

27/07/2018  
Gorge/Gully 1 None 

South facing, rocky outcrop, overhangs, crevices 
,leaf litter 

 

CAM6 542032 7437160 Camera (passive) 
29/06/2018 – 

27/07/2018  
Gorge/Gully 0.8 Drill lines, weeds Rocky outcrop, overhangs 

 

CAM7 544979 7436337 Camera (passive) 
29/06/2018 – 

27/07/2018  
Rocky Hill 0.8 Drill lines, weeds Rocky outcrop, overhangs 

 

CAM8 544220 7436740 Camera (passive) 
29/06/2018 – 

27/07/2018  
Gorge/Gully 0.8 Drill lines, weeds Overhangs, crevices 
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