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“IMPORTANT NOTE” 

Apart from fair dealing for the purposes of private study, research, criticism, or review as permitted under the Copyright Act, no part of 

this report, its attachments or appendices may be reproduced by any process without the written consent of Biologic Environmental Survey 

Pty Ltd (“Biologic”). All enquiries should be directed to Biologic. 

We have prepared this report for the sole purposes of Rio Tinto (“Client”) for the specific purpose only for which it is supplied. This report 

is strictly limited to the Purpose and the facts and matters stated in it and does not apply directly or indirectly and will not be used for any 

other application, purpose, use or matter. 

In preparing this report we have made certain assumptions. We have assumed that all information and documents provided to us by the 

Client or as a result of a specific request or enquiry were complete, accurate and up to date. Where we have obtained information from a 

government register or database, we have assumed that the information is accurate. Where an assumption has been made, we have not 

made any independent investigations with respect to the matters the subject of that assumption. We are not aware of any reason why any 

of the assumptions are incorrect. 

This report is presented without the assumption of a duty of care to any other person (other than the Client) (“Third Party”). The report 

may not contain sufficient information for the purposes of a Third Party or for other uses. Without the prior written consent of Biologic: 

a) This report may not be relied on by a Third Party; and 

b) Biologic will not be liable to a Third Party for any loss, damage, liability, or claim arising out of or incidental to a Third-Party 

publishing, using, or relying on the facts, content, opinions or subject matter contained in this report. 

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without the consent of 

Biologic, Biologic disclaims all risk, and the Third Party assumes all risk and releases and indemnifies and agrees to keep indemnified 

Biologic from any loss, damage, claim or liability arising directly or indirectly from the use of or reliance on this report. 

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to property, injury to 

any person (including death) costs and expenses incurred in taking measures to prevent, mitigate or rectify any harm, loss of opportunity, 

legal costs, compensation, interest and any other direct, indirect, consequential or financial or other loss. 
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EXECUTIVE SUMMARY 

Rio Tinto Iron Ore (Rio Tinto) on behalf of Hamersley Iron Pty. Ltd, is evaluating the potential for further 

future development of the Greater Brockman Syncline Project (the Project). Rio Tinto commissioned 

Biologic Environmental Survey Pty Ltd (Biologic) to undertake a review of all previous sampling and 

records relating to species listed as Matters of National Environmental Significance (MNES) previously 

recorded or considered highly likely to occur within the Development Envelope and provide a 

consolidated report summarising this information. Five MNES species are the focus of this assessment, 

comprising northern quoll (Dasyurus hallucatus – Endangered), Pilbara leaf-nosed bat (Rhinonicteris 

aurantia ‘Pilbara form’ – Vulnerable) and ghost bat (Macroderma gigas – Vulnerable), grey falcon (Falco 

hypoleucos – Vulnerable) and Pilbara olive python (Liasis olivaceus barroni – Vulnerable). 

The proposed Development Envelope for the Project covers approximately 63,342 hectares (ha); 

however, a slightly larger area encompassing the Development (75,086 ha) was used to form the Study 

Area to include records and sampling directly adjacent or in close proximity. To incorporate relevant 

contextual data within the surrounding area, an extrapolated area including a 10 km buffer on the Study 

Area (herein the Extrapolated Area) was also used for this assessment. 

Northern Quoll 

Sampling for northern quoll has been completed during 23 of the 29 surveys previously undertaken 

within the Study Area and the Extrapolated Area. Sampling has comprised targeted searches, trapping 

(via cage, Elliott and camera traps), tracking studies and opportunistic records. Additionally, two 

previous surveys within the Extrapolated Area have included sampling, comprising targeted searches, 

trapping (via cage, Elliott and camera traps) and opportunistic searches. Despite the extensive sample 

effort, contemporary records of the species within the Study Area are sparse, with a total of 64 records 

to date. Records have comprised 24 cage/ Elliott trap captures, ten camera trap records, and 28 

secondary evidence records (comprising, scats (n = 27) and tracks (n = 1)). Of the above records, 23 

of the cage/ Elliott trap captures, seven of the camera trap records and 12 of the secondary evidence 

records (comprising scats (n = 11) and tracks (n = 1)) were recorded within Vivash. A further seven 

individuals have been trapped within Vivash, approximately 1.8 km north of the Study Area. This 

suggests the species’ occurrence within the majority of the Study Area is sparse and representative of 

a low density population, as defined by DoE (2016). The population in Vivash however, is considered 

to represent a high density population, and therefore important population, as defined by DoE (2016). 

The Gorge/Gully and Free Face, Debris Slope and Rocky Outcrop habitats are considered critical 

(breeding/ denning) habitat for the northern quoll within the Study Area, whilst the Major Creekline and 

Minor Creekline habitats are considered supporting (foraging/ dispersal) habitat for the species. All of 

these habitat types occur more broadly in the surrounding area, though quality and extent to which they 

support the species is unknown. 

Pilbara leaf-nosed Bat 

Pilbara leaf-nosed bat sampling has been completed during 26 of the 29 surveys previously undertaken. 

Sampling has comprised targeted (including cave assessments in some surveys), trapping via mist-

nets, harp-traps and/or trapping-sheets, ultrasonic bat call recorders, infrared cameras, tracking studies 
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and opportunistic searches. From these efforts (plus continuous ultrasonic monitoring at the confirmed 

permanent diurnal roost CBRK-200, the Upper Beasley River Roost (UBRR) since 2016), there are 70 

records of the Pilbara leaf-nosed bat from within the Study Area. Most records from the Study Area are 

likely to represent individuals originating and roosting within the UBRR, located within an excised area 

approximately 670 m outside of the Study Area. However, two additional unconfirmed roosts are likely 

to occur in the area, near Silvergrass and south of Vivash, which may contain individuals that forage 

over the Study Area.  

Of the 208 caves known from within the Study Area, one is a potential transitory diurnal roost (CBRK-

011), 32 are nocturnal refuges, 149 are potential nocturnal refuges, 15 are no usage and 11 are 

unconfirmed. Of the 25 water features known from the Study Area, all may provide a foraging and 

drinking resource for the species though those which are naturally more persistent and closer to diurnal 

roosts sites, are likely to be of increased significance. Most caves known from the Study Area are 

located within the Gorge/Gully and Free Face and Debris Slope and Rocky Outcrop habitat types, 

therefore these habitat types are regarded as critical (breeding/ roosting) habitat for the species within 

the Study Area. Supporting (foraging/ dispersal) habitat is represented by the Major and Minor Creekline 

and Plains (combined Alluvial, Colluvial and Hardpan Plain habitats). The population occurring within 

the Study Area is considered an important population “necessary for a species’ long-term survival and 

recovery” based on the DoE (2013) definition of a key source population either for breeding or dispersal. 

Ghost Bat 

Ghost bat sampling has been completed during 22 of the 29 surveys previously undertaken. Sampling 

effort has included targeted searches (including cave assessments in some surveys), ultrasonic bat call 

recorders, trapping (via sheeting), infrared cameras and opportunistic searches. Ghost bats have been 

recorded on 173 occasions within the Study Area, via ultrasonic recordings (n = 35), trapping (n = 9), 

scats (n = 117) and direct observations (comprising, both alive (n = 11) and deceased individuals 

(n = 1).  

Of the 208 caves known from within the Study Area, three are maternity roosts, 16 are potential 

maternity roosts, seven represent diurnal roosts, 86 represent potential diurnal roosts, 42 represent 

night roosts, 35 represent potential night roosts and 19 are unknown. The majority of these caves are 

located within Gorge/Gully and Free Face, and Debris Slope and Rocky Outcrop habitats, therefore 

these habitat types are considered to provide critical (breeding/ roosting) habitat for the species.  

The presence of three maternity roosts (CBRK-076, CBRK-178/SG1 and CBRK-015) and 16 potential 

maternity roosts (CBRK-005, CBRK-007, CBRK-014, CBRK-021, CBRK-038, CBRK-046, CBRK-060, 

CBRK-67, CBRK-069, CBRK-078, CBRK-082, CBRK-085, CBRK-093, CBRK-155/C3, CBRK-156/C4 

AND GBS_CA_17) within the Study Area, indicates that individuals from the Study Area form part of a 

‘key source population either for breeding or dispersal’, as defined by DoE (2013). Additionally, based 

on the tracking data (showing roosting and foraging within the Study Area), scat genetic/ hormone data 

(showing pregnant females roosting/ foraging within the Study Area) and availability of critical habitats 

within the Study Area, the species occurrence within the Study Area forms part of a ‘important 

population’ as defined by DoE (2013).  
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Pilbara Olive Python 

Pilbara olive python sampling has been completed during 22 of the 29 previously undertaken surveys, 

with sampling comprising targeted (diurnal and nocturnal) and opportunistic searches. The species has 

been recorded on 12 occasions within the Study Area, from seven direct observations (comprising, six 

live individuals and one dead individual) and five records of secondary evidence (comprising sloughs 

(n = 3) and scats (n = 2)).  

Critical (breeding/ denning) habitat is provided by the Gorge/Gully and Free Face and Debris Slope and 

Rocky Outcrop habitats. Major Creekline and Minor Creekline habitats along with permanent and semi-

permanent water features also provide supporting (foraging/ dispersal) habitat for the species. It is 

highly likely that the species permanently resides within suitable critical habitat in the Study Area, and 

the population at Brockman does represent a key source population for breeding and dispersal given 

individuals of various age groups (i.e. breeding adults and juveniles) have been recorded. For these 

reasons, the Pilbara olive python occurrence in the Study Area is regarded as an ‘important population’ 

(as defined by, DoE, 2013). 

Grey Falcon 

Due to only recently being listed as threatened under federal legislation, and a lack of records in the 

surrounding area, there have been few surveys specifically targeting the grey falcon. However, if 

present, the species would readily be detected during avifauna censuses and opportunistically while 

traversing the Study Area. Despite at least 448 hrs of opportunistic searches/ avifauna censuses across 

22 surveys, there have been no grey falcon records within the Study Area. However, there is one record 

of three individuals (two breeding adults with a chick on a nest on top of a power line) within Plains 

habitat approximately 760 m outside the Study Area from 2020. Potential critical habitat is provided by 

Minor Creekline and Major Creekline habitats, particularly where suitable sized trees are present. 

Alluvial Plain, Colluvial Plain and Hardpan Plain habitats also provide supporting (foraging/ dispersal) 

habitat for the species, however the species could forage within all habitat types within the Study Area. 

Despite no records of grey falcon within the Study Area, it’s highly likely that the species would occur 

within the Study Area to forage or disperse based on available critical habitats, and it may also possibly 

occur as a resident within the Study Area to breed/ nest. 

 

  



 

Brockman Syncline MNES Consolidation Report 

Page | 10 

1 INTRODUCTION 

1.1 Background 

Rio Tinto Iron Ore (Rio Tinto), on behalf of Hamersley Iron Pty Limited, is evaluating the potential 

development of a number of iron ore deposits within the Greater Brockman locality. This future 

development will form a revision to the existing Nammuldi-Silvergrass and Brockman (2 and 4) 

operations for the new Brockman Syncline Project (the Project). The Brockman Syncline Project is 

located within the Hamersley subregion of the Pilbara bioregion, approximately 60 kilometres (km) 

northwest of Tom Price in Western Australia (Figure 1.1). The area covered for this report, the Study 

Area, covers a total of 75,086 hectares (ha) and encompasses the following existing/ approved and 

proposed operations as well as areas not proposed for development (the Development Envelope): 

• Existing above and below water table (AWT/BWT) approved operations: 

- Nammuldi-Silvergrass mine and irrigated agricultural project; 

- Brockman Syncline 2; and 

- Brockman Syncline 4. 

• Proposed operations: 

- Extension of the existing Brockman 4 pits R and Q to support BWT mining; 

- Development of new AWT and BWT pits at Brockman 4 including, Brockman 3 pits 

(BS3; Endeavour and Marra Mamba (MM) pits M, N and O); 

- Development of new AWT and BWT pits at Brockman 1 including: BS1 East and BS1 

West; and 

- Development of new AWT and BWT pits at Brockman 2 including, Pits 1-7; as well as 

Lens G; Diesel, Sandleford; Monkey; Lauriston; Creekside; Orbe; and MM-J. 

Of particular interest is the potential for the Study Area to support species considered to be Matters of 

National Environmental Significance (MNES) being species listed as threatened under the Federal 

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act). Such species are also 

listed under the Western Australian Biodiversity and Conservation Act 2016 (BC Act). Previous surveys 

within and in the vicinity of the Study Area (Biologic, 2020a) have recorded five MNES species listed 

under the federal EPBC Act, the: 

• northern quoll (Dasyurus hallucatus) – Endangered; 

• Pilbara leaf-nosed bat (Rhinonicteris aurantius ‘Pilbara form’) – Vulnerable; 

• ghost bat (Macroderma gigas) – Vulnerable; 

• Pilbara olive python (Liasis olivaceus subsp. barroni) – Vulnerable; and 

• grey falcon (Falco hypoleucos) – Vulnerable. 
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1.2 Objectives 

The overarching objective of this assessment was to consolidate all information on MNES species 

retrieved from previous studies conducted within the Study Area. Specifically, to consolidate information 

on the presence, abundance and distribution of MNES species within the Study Area and the 

surrounding area. The MNES species targeted for this assessment were those known, or highly likely, 

to occur within the Study Area; the northern quoll, Pilbara leaf-nosed bat, ghost bat, Pilbara olive python 

and grey falcon. The specific objectives of this assessment were to review previous survey records 

within the Study Area to: 

• further understand the distribution and population dynamics of each target species; 

• further understand habitat utilisation and habitats considered critical to each target species and 

to confirm broad regional assumptions on the species (e.g. home ranges) that may apply to the 

Study Area; 

• highlight important foraging habitats for the Pilbara leaf-nosed bat and ghost bat; and 

• highlight important roost caves for the Pilbara leaf-nosed bat and ghost bat. 
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2 PREVIOUS SURVEYS 

2.1 Literature Review 

A review of available literature relevant to the Study Area was undertaken to compile a comprehensive 

list of records of the target species within and within the vicinity of the Study Area. The literature review 

comprised surveys and assessments previously completed within the Study Area, as provided by Rio 

Tinto or that are publicly available through the Index of Biodiversity Surveys for Assessments (DWER, 

2021). A total of 29 fauna surveys from 2005 to 2021 were reviewed, comprising 14 targeted surveys, 

eight detailed surveys, five basic surveys and two desktop assessments (Table 2.1). Twenty-seven of 

these reports covers areas which overlap the Study Area whilst the remaining two covers an area 

immediately (1 km) north-west of the Study Area (Biota, 2019b). 

For each report, where survey effort within the Study Area could not be determined (e.g. information 

regarding locations of sample sites and sample effort were not available), the relevant records were not 

included in this consolidated report. While there are only a few records where the relevant location and 

effort information is unavailable or missing, it’s possible that some sample effort for each MNES species 

within the Study Area hasn’t been included. Therefore, total sample effort for each MNES species 

presented within this report should be considered the minimum effort undertaken within the Study Area. 

It is likely that survey methods targeting specific MNES species (e.g. cameras traps) may also record 

the presence of other MNES species. For the purposes of this report, unless specified, quantification of 

survey effort has been limited to the targeted species, with the understanding that other species may 

also be recorded. 

Table 2.1: Previous surveys completed within the Study Area 

Reference Project 
Survey 
Year/s 

Survey 
Type 

Location in 
relation to 
Study Area 

Astron 
(2014) 

AR‐14‐12614 Brockman 2 Pit 2/3 Biological Assessment 2014 Basic Overlapping 

Bat Call 
(2017a) 

Brockman Syncline 4 Marra Mambas, Pilbara, WA, 
Location of Upper Beasley River Pilbara leaf-nosed bat 
diurnal roost 

2016 Targeted Overlapping 

Bat Call 
(2019) 

Upper Beasley River Pilbara Leaf-nosed Bat roost 
monitoring program  

2016-
2018 

Targeted Overlapping 

Bat Call 
(2020a) 

Central Hamersley Pilbara leaf-nosed bat roost review 
2016-
2020 

Desktop Overlapping 

Biologic 
(2014) 

Brockman 2 – Nammuldi – Silvergrass Targeted 
Terrestrial Vertebrate Fauna Survey  

2014 Targeted Overlapping 

Biologic 
(2020a) 

Brockman Syncline Targeted Vertebrate Fauna Survey 2020 Targeted Overlapping 

Biologic 
(2021) 

Brockman Syncline Fauna Habitat Extrapolation Mapping  2021 Desktop Overlapping 

Biologic 
(2022) 

Brockman Syncline Matters of National Environmental 
Significance and VHF Fauna Study 

2020-
2021 

Targeted Overlapping 

Biota 
(2005) 

Fauna Habitats and Fauna Assemblage of the Brockman 
Syncline 4 Project  

2004-
2005 

Basic Overlapping 
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Reference Project 
Survey 
Year/s 

Survey 
Type 

Location in 
relation to 
Study Area 

Biota 
(2009a) 

Beasley River Limonite’s Baseline Fauna Survey  2009 Detailed Overlapping 

Biota 
(2009b) 

Silvergrass West Vertebrate Fauna, SRE and Habitat 
Assessment  

2009 Basic Overlapping 

Biota 
(2009c) 

A Targeted Terrestrial Fauna Survey of Expansion Areas 
at Nammuldi-Silvergrass 

2008 Targeted 
Overlapping 
northern 
border 

Biota 
(2009d) 

A Targeted Terrestrial Fauna Survey of the Brockman 
Syncline 2 Pit 7 Extension Area  

2009 Targeted Overlapping 

Biota 
(2010a) 

Brockman 2 Sustaining Tonnes Targeted Fauna Survey  2010 Targeted Overlapping 

Biota 
(2010b) 

Nammuldi Infill Areas Fauna Survey Report  2009 Basic Overlapping 

Biota 
(2013) 

Brockman Syncline 4 Marra Mamba Targeted Fauna 
Survey  

2012 Targeted Overlapping 

Biota 
(2014) 

Brockman 4 Eastern Edge Native Vegetation Clearing 
Permit Report 

2014 Targeted Overlapping 

Biota 
(2016) 

Brockman Syncline 4 Marra Mambas Level 2 Fauna 
Survey  

2015 Detailed Overlapping 

Biota 
(2019a) 

Brockman 2 Deposits Detailed Fauna Survey: Phase 1 
and 2  

2018-
2019 

Detailed Overlapping 

Biota 
(2019b) 

Caves Creek Detailed Fauna Survey Phase 1 and 2  
2018-
2019 

Detailed ~1 km NW 

Biota 
(2019c) 

Silvergrass West Detailed Fauna Survey Phase 1 and 2  
2018-
2019 

Detailed Overlapping 

ecologia 
(2011) 

Greater Nammuldi Irrigated Agriculture Project Level 2 
Terrestrial Vertebrate Fauna Assessment  

2011 Detailed Overlapping 

ecologia 
(2015) 

Western Hub Project – Eliwana and Flying Fish 
Terrestrial Vertebrate Fauna Assessment 

2012-
2013 

Targeted Overlapping 

Ecoscape 
(2012a) 

Vegetation, flora and fauna assessment, and targeted 
conservation significant flora and fauna survey: Eliwana 

2011 Targeted Overlapping 

Ecoscape 
(2012b) 

Vegetation, Flora and Fauna Assessment and Targeted 
Conservation Significant Flora and Fauna Survey: Flying 
Fish 

2011 Targeted Overlapping 

Ecoscape 
(2018) 

Eliwana Project: Consolidated Vertebrate Fauna  2017 Detailed Overlapping 

Rio Tinto 
(2017) 

Flora and Fauna Reconnaissance Survey in Mt Farquhar 
Area 

2016 Targeted ~1 km NW 

Stantec 
(2020a) 

Brockman Syncline Proposal Detailed Fauna Survey  2019 Detailed Overlapping 

Stantec 
(2020b) 

Greater Brockman and Nammuldi-Silvergrass Hub: 
Consolidated Fauna Habitat Mapping 

2020 Basic Overlapping 
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Habitat Type 
Extent Within Study 

Area (ha, %) 
Detailed habitat description (Stantec, 2020b) Representative Photo 

Midslope/ 
Upper Slope 

6,875 

(9.16%) 

The Midslope/Upper Slope habitat comprised steep slopes 
leading into lower footslopes. This habitat was characterised 
by steep slopes with a high proportion of coarse fragments 
dominated by ironstone. Vegetation tended to comprise a 
sparse upper story of Eucalyptus leucophloia, over a sparse 
mid cover of Grevillea, Hakea and Acacia shrubs, with a 
relatively high cover of Triodia hummock grassland.   

 

Pediment 
Slope 

5,331 

(7.10%) 

Pediment Slope habitat was characterised by gently sloping 
or flat areas, usually associated with low rises or footslopes. 
Upper and mid story typically comprised Acacia, Grevillea 
and Hakea shrubs over a stony substrate, with a high cover 
of Triodia.   

Most areas of this habitat would be influenced by laminar 
sheet flow but would be unlikely to support ponding.  
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Habitat Type 
Extent Within Study 

Area (ha, %) 
Detailed habitat description (Stantec, 2020b) Representative Photo 

Footslope 
4,760 

(6.34%) 

The Footslope habitat was typically downslope from the 
steeper Midslope/Upper Slope habitat. This habitat was 
characterised by gently to moderately inclined slopes with 
coarse fragments dominated by ironstone. Vegetation 
tended to comprise a sparse upper story of Eucalyptus 
leucophloia, over a low to sparse cover of shrubs and trees 
including Hakea sp. and Acacia sp., over a high cover of 
Triodia hummock grassland. 

 

Aside from reduced slope angle, Footslope habitat differed 
from Midslope/Upper Slope areas by having less rocky areas 
and a high Triodia cover.  

 

Alluvial Plain 
3,138 

(4.18%) 

The Alluvial Plain habitat occurred in flat areas in 
association with creeklines and depressions. The habitat 
generally supported increased shrub cover, tussock grasses 
and clay-based soils. Vegetation typically comprised Mulga, 
Acacia sp. Hakea sp. and Eucalyptus sp. The frequency of 
inundation is likely to vary for this habitat, with areas more 
prone to inundation supporting tussock grasses, and the 
remaining areas dominated by hummock grasses. 

Alluvial Plain tended to contain a moderate to high burrowing 
suitability, which may support foraging reptiles and 
mammals. Woody debris and leaf litter were common 
compared to other habitat types. This habitat was also more 
prone to disturbance from cattle grazing and trampling, likely 
due to the presence of palatable tussock grasses (van 
Vreeswyk et al., 2004). 
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Habitat Type 
Extent Within Study 

Area (ha, %) 
Detailed habitat description (Stantec, 2020b) Representative Photo 

Gorge/Gully 
and Free Face 

1,650 

(2.20%) 

Gorge/Gully and Free Face habitat was characterised by 
large rock faces and gorges usually associated with ridges, 
with high potential to host caves, overhangs, crevices and 
alcoves. These areas, particularly gorges, also have 
potential to hold temporary water sources during inundation 
owing to the presence of bedrock. This habitat was 
predominantly located adjacent to the Midslope/Upper Slope 
habitats, however also occurred adjacent to the Footslopes 
and gently sloping rises habitats. Vegetation tended to 
include Eucalyptus and Grevillea sp. over Triodia and 
tussock grasses. This habitat also supported occasional 
Ficus sp. however, these did not comprise large stands or 
wet leaf litter. Gullies supported a relatively high vegetation 
cover, including larger Eucalyptus trees, often with small or 
large hollows. The substrate comprised coarse fragments 
dominated by ironstone.  

 

Hardpan Plain 
1,135 

(1.51%) 

Hardpan Plain comprised flat clay-based plains dominated 
by stands of mulga, with a high proportion of the substrate 
comprising bare soil. Vegetation also comprised Hakea sp. 
and a lower storey of shrubs and grasses (Triodia sp. and 
tussocks) which tend to be palatable for livestock, and the 
habitat was in poor condition due to cattle trampling, scats 
and grazing. This habitat would experience sheet flow 
following rain. 
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Habitat Type 
Extent Within Study 

Area (ha, %) 
Detailed habitat description (Stantec, 2020b) Representative Photo 

Minor 
Creekline 

880 

(1.17%) 

Minor Creekline habitat usually lacked a tall dense upper 
storey, but with a dense mid storey. Substrate was typically 
sandy channels or clay banks, with relatively dense fringing 
vegetation including sparse Eucalyptus sp., and Acacia sp. 
over tussock grasses including Buffel Grass (Cenchrus 
ciliaris) and Triodia sp. hummock grasses.  

 

Major 
Creekline 

729 

(0.97%) 

The Major Creekline habitat supported an upper story of 
relatively tall and mature Eucalyptus or Corymbia. Lower 
vegetation comprised soft Triodia sp. and tussock grasses 
(e.g. Buffel Grass), which are both considered palatable to 
livestock, often leading to degradation (van Vreeswyk et al., 
2004). 

The mature Eucalyptus or Corymbia provided foraging 
habitat for nectivorous avifauna when in flower, and shelter 
and roosting habitat for avifauna. Increased leaf litter and 
woody debris may also provide shelter for small mammals 
and reptiles. When inundated, Major Creekline habitat is 
more likely to retain water, serving as an important 
temporary resource for aquatic and terrestrial fauna, 
including habitat for amphibians. Conversely, dry channels 
may support fauna dispersal.  
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Habitat Type 
Extent Within Study 

Area (ha, %) 
Detailed habitat description (Stantec, 2020b) Representative Photo 

Debris Slope 
and Rocky 
Outcrop 

634 

(0.84%) 

The Debris Slope and Rocky Outcrop habitat comprised 
rocky areas ranging from large boulders forming crevices 
and shelter, to small rock faces. This habitat contained 
conglomerates, ironstone and shale, which may form shelter 
for fauna, and caves or alcoves, however, not to the extent 
of the Gorge/Gully and Free Face habitat. This habitat 
generally occurred in close proximity to gently sloping rises. 

The upper and mid storey of this habitat comprised a low to 
sparse cover of trees and shrubs, including Eucalyptus sp. 
and Acacia spp., and occasionally Ficus sp. These species 
provided leaf litter and woody debris, ranging from rare to 
very common. Where exposed bedrock was absent, lower 
vegetation tended to include Triodia hummock grassland, 
however, in shaded areas lower vegetation tended to 
comprise a sparse cover of Cymbopogon tussock grassland.  
Similar to Gorge/Gully and Free Face habitat, the Debris 
Slope and Rocky Outcrop habitat has potential to provide 
refugia from less intense fires, with more sheltered 
conditions than the surrounding landscape. 

 

Plateau 
206 

(0.27%) 

The Plateau habitat was the most elevated habitat in the 
Study Area, and was either flat or crested, with gently 
sloping spinifex hummock grasslands over a substrate with 
coarse fragments dominated by ironstone. This habitat 
tended to be more exposed and only supported a sparse 
cover of vegetation in the mid and upper stratum, with 
limited debris for shelter by fauna. 

 

Disturbed 10,941 (14.57%) N/A - 
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Study Area totalled 17, while 44 trap nights were undertaken within the Extrapolated Area. Animals that 

were trapped were weighed (g), sexed and measured (forearm length mm). 

5.2.5 VHF Tracking Program 

One survey trapped and tagged ten Pilbara leaf-nosed bats (nine males and one female) with VHF 

transmitters (Table 5.2) (Biologic, 2022). Individuals were trapped at UBRR and CBRK-200. An 

established VHF tower array, comprising a total of 61 towers (six directional and 55 omni-directional) 

were used to track Pilbara leaf-nosed bat movements across the Study Area (Biologic, 2022) 

Appendix F). Individual animals were tracked for between 2 and 20 days, with a total sampling effort of 

70 days (Biologic, 2022). 

Table 5.2: Previous VHF tracking effort for Pilbara leaf-nosed bat within the Study Area 

Site ID Motus Bat ID Sex 
Number of 

days tracked 
Reference 

CBRK-200 (UBRR) 

45737 Female 9 

Biologic (2022) 

45728 Male 4 

45730 Male 1 

45733 Male 11 

45736 Male 4 

45739 Male 2 

45741 Male 4 

45742 Male 6 

45743 Male 9 

50759 Male 20 

Total 10 
70  

(7 avg.)  
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5.3 Sampling Results 

Since sampling for Pilbara leaf-nosed bat began in 2005, there have been 70 records of the species 

within the Study Area from the species detected by ultrasonic recorders with detections per recorder 

ranging from one to greater than 2,000 (Table 5.3; Appendix G). Additionally, ten individuals tagged by 

Biologic (2022) were recorded from 1,972 detections within the Study Area by the VHF tracking towers 

(Table 5.3). 

Within the Extrapolated Area, there have been 97 records of the Pilbara leaf-nosed bat. Records 

comprised of 11 individuals trapped (mist nests (n = 7) and harp nets (n = 4)), 77 records of calls 

detected by ultrasonic recorder and 9 records from a detection picked up by the VHF tracking towers 

(indicating an individual tagged) (Table 5.3; Appendix G). Detections from recorders ranged from 2 to 

greater than 45,350 calls (Table 5.3; Appendix G). 

Targeted searches resulted in a number of caves being identified within the Study Area (Appendix A; 

Appendix G; Appendix H). Data collected from Biologic (2020a) and unpublished data from Bat Call 

(2020a) suggests the possible occurrence of two additional permanent diurnal roosts located outside 

the Study Area. One is suspected to be situated west of Silvergrass (hereinafter Lower Caves Creek 

PLNB Roost) and one northwest or southwest of Vivash Gorge and the Study Area (hereinafter Vivash 

Gorge PLNB Roost) (R. Bullen, pers. comms.). Therefore, records from the south of the Study Area 

may also represent individuals originating from the undiscovered Vivash Gorge PLNB Roost and 

records in the northern section of the Study Area may represent individuals originating from the 

undiscovered Lower Caves Creek PLNB Roost. 

Results from the ten Pilbara leaf-nosed bats tracked via the VHF tower array, demonstrated that there 

is substantial variability in foraging preferences/areas of each individual. However, there was a clear 

preference for individuals to forage within close proximity to the UBRR, with most individuals detected 

within 11 km of the roost site, across multiple habitat types (Biologic, 2022). Additionally, the data from 

this study suggested there was a high amount of movement between the UBRR and other caves in the 

area, demonstrated by the high number of roosting events that occurred away from the UBRR during 

the study. 

In general, Pilbara leaf-nosed bat records are primarily located within the vicinity or entrance of known 

caves, particularly the UBRR cave complex, with habitats ranging from Gorge/Gully and Free Face, 

Debris Slope and Rocky Outcrop, Gently Sloping Rise, Breakaway/Cliff, in addition to permanent to 

ephemeral water features and along Major Creeklines and Minor Creeklines (Appendix G). 

Table 5.3: Summary of Pilbara leaf-nosed bat records within the Study Area 

Location Record Type No. Records Reference 

Within Study Area 

Silvergrass Ultrasonic Recorder 6 calls Biologic (2020a) 

BS3 
VHF Detection 

(Individuals Tagged) 

2 individuals (tagged) 

789 detections 
Biologic (2020a) 

Vivash 
VHF Detection 

(Individual Tagged) 

1 individual (tagged) 

313 detections 
Biologic (2020a) 
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Biota (2009b)

H Ultrasonic Recorder (Null record)

Biota (2009d)

#I Ultrasonic Recorder (Calls)

I Ultrasonic Recorder (Null record)

Biota (2010a)

E Ultrasonic Recorder (Null record)

Biota (2010b)

= Ultrasonic Recorder (Null record)

ecologia (2011)

S Ultrasonic Recorder (Null record)

Biologic (2014)

<( Ultrasonic Recorder (Calls)

< Ultrasonic Recorder (Null record)

ecologia (2015)

? Ultrasonic Recorder (Null record)

Ecologia (2015)

%, Ultrasonic Recorder (Calls)

Rio Tinto (2017)

_̂ Ultrasonic Recorder (Calls)

Ecoscape (2018)

GF Ultrasonic Recorder (Calls)

F Ultrasonic Recorder (Null record)

Biota (2019a)

*

Ultrasonic Recorder (Null record)

Biota (2019b)

Ultrasonic Recorder (Calls)

Biota (2019c)

GF Ultrasonic Recorder (Calls)

F Ultrasonic Recorder (Null record)

Stantec (2019a)

XW Ultrasonic Recorder (Calls)

Biologic (2020)

#* Ultrasonic Recorder (Calls)

* Ultrasonic Recorder (Null record)

#*  VHF Detection (Individual Tagged)

Stantec (2020a)

) Ultrasonic Recorder (Null record)

Biologic (2022)

!( Ultrasonic Recorder (Calls)

( Ultrasonic Recorder (Null record)
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5.4 Discussion 

Most Pilbara leaf-nosed bat records from the Study Area are likely to represent individuals originating 

and roosting within the UBRR, which is a confirmed permanent diurnal roost for the species (Bat Call, 

2017a, 2019), located within an excised area approximately 670 m outside of the Study Area. The 

presence of the UBRR confirms that the bats occurring within the Study Area are regarded as part of 

an ‘’important population’ and a “key source population either for breeding or dispersal”, as defined by 

DoE (2013) and TSSC (2016b).  

More specific to the Study Area, the concentration of caves within the Silvergrass West, Vivash, BS1 

and Lens G areas, suggests that these areas have a high cave density relative to the surrounding areas 

and potentially high for the region (Biologic, 2020a). Of the 208 caves known from within the Study 

Area, one is a potential transitory diurnal roost (CBRK-011), 32 are nocturnal refuges, 149 are potential 

nocturnal refuges, 15 are no usage and 11 are unknown. Additionally, there are two other diurnal roosts 

for the species likely to occur within or in the vicinity of the Study Area. One is suspected to be situated 

west of Silvergrass West (Lower Caves Creek PLNB Roost), which may be inside or outside the current 

Study Area, and one northwest or southwest of Vivash Gorge and outside the Study Area (Vivash Gorge 

PLNB Roost). Therefore, records from the south of the Study Area may also represent individuals 

originating from the undiscovered Vivash Gorge PLNB Roost and records in the northern section of the 

Study Area may represent individuals originating from the undiscovered Lower Caves Creek PLNB 

Roost. 

Of the 25 water features known from the Study Area, all may provide foraging and drinking resources 

for the species, though those which are naturally more persistent and closer to diurnal roosts sites, are 

likely to be of increased significance, such as Plunge Pool (WBRK-08). Of these 25 water features, nine 

are located in Gorge/Gully and Free Face habitat, four in Minor Creekline habitat, three in Gently 

Sloping Rise, Footslope and Major Creekline habitat, two in Midslope/Upper Slope and one in Debris 

Slope and Rocky Outcrop and Disturbed habitat. 

The species is readily recorded during foraging and has been recorded from most habitat types in the 

Study Area. However, records are concentrated within a selection of habitats that are of primary 

importance for breeding, roosting, foraging and dispersal, including the Gorge/Gully and Free Face 

(1,650.00 ha; 2.20%) and Debris Slope and Rocky Outcrop habitat types (2,284.00 ha; 3.04%). The 

occurrence of 78 caves and nine water features within Gorge/Gully and Free Face habitat confirms this 

habitat is highly conducive to forming caves and pooling water, which are both important features that 

support the species. These attributes are why these two habitats are individually (gorges and gullies) 

recognised as the two highest foraging habitat types for the species (Priority 1 and Priority 2; TSSC, 

2016b), and therefore are considered critical breeding/roosting habitat for this species within the Study 

Area. Debris Slope and Rocky Outcrop habitats, from which 34 caves are located, meets the definition 

of Priority 3 (rocky outcrops) foraging habitat for the species and is also considered critical 

breeding/roosting habitat. Although the Midslope/Upperslope habitat within the Study Area (6,875 ha; 

9.16%) contains 38 caves, many of these are regarded as having no value to the species, and it is 

therefore not considered critical breeding/roosting habitat.  
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Ghost bats in the Pilbara are believed to mate in July and August, with the females giving birth 

approximately three months later, usually in October (Richards et al., 2008). Young are weaned on prey 

captured by the mothers, and hunt with the mothers until they become completely independent. 

There are currently no studies detailing the home range of ghost bats in the Pilbara region although a 

study in the Northern Territory recorded an average foraging area of 61 ha (Tidemann et al., 1985). 

Tidemann et al. (1985) demonstrated that foraging areas were usually located 1.9 km from a diurnal 

roost and individuals generally returned to the same foraging areas each night.  

While this may be indicative of ghost bat behaviour in the Pilbara, there are likely to be differences in 

the ecology and foraging behaviour between Pilbara populations and those occurring in more tropical 

habitats of the Northern Territory. It is likely that ghost bats in the Pilbara travel greater distances than 

those in the Northern Territory (Biologic, unpublished data). Various unpublished studies have 

confirmed that the nightly foraging ranges of the Pilbara ghost bat are far larger than in tropical 

populations (~2 km), averaging between 6-15 km per night, though the species has been recorded 

travelling >20 km in a night (Bat Call, 2021b; Knuckey, 2021). 

Ghost bats typically emerge from their roosts at dusk and will commence hunting approximately 1 to 

1.5 hours after sunset, initially for a period of about two hours (Boles, 1999). A resumption of feeding 

activity occurs just prior to sunrise, following intermittent hunting through the night (Boles, 1999). Ghost 

bats have a ‘sit and inspect’ foraging strategy in which they hang from a perch while inspecting their 

surroundings for movement. Once their prey is detected it may be captured in the air, gleaned (taken 

from the surface of a substrate by a flying bat) from the ground or vegetation, or dropped on from a 

perch (Boles, 1999). 

6.2 Sampling Effort 

A total of 22 surveys between 2005 and 2021 undertook sampling for ghost bat within the Study Area 

and Extrapolated Area (Table 6.1; Figure 6.1; Appendix I). Sample effort included cave assessments 

during 10 surveys, targeted and opportunistic searches during 22 surveys, deployment of ultrasonic bat 

recorders during 20 surveys, trapping (white sheets) as part of one assessment and deployment of 

infrared cameras during two assessments. Additionally, VHF tracking, scat monitoring, scat genetic 

analysis and scat hormone analysis was undertaken by (Biologic, 2022). Sampling for the ghost bat 

within the Study Area has occurred over at least 712 sampling nights, while sampling within the 

Extrapolated Area has occurred over at least 179 sampling nights (Table 6.1; Appendix I). 
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Table 6.1: Previous sampling effort for ghost bat within the Study Area and the Extrapolated Area 

Project 

Cave Assessments 
Targeted/ 

Opportunistic 
Search Hrs 

No. Ultrasonic 
Recorder Nights 

No. Trap Nights 
No. Infrared Camera 

Nights 

Inside 
SA 

Outside 
SA 

Inside 
SA 

Outside 
SA 

Inside 
SA 

Outside 
SA 

Inside 
SA 

Outside 
SA 

Inside 
SA 

Outside 
SA 

Astron (2014) AR‐14‐12614 Brockman 2 Pit 
2/3 Biological Assessment 

- - x - - - - - - - 

Biologic (2014) Brockman 2 – Nammuldi – 
Silvergrass Targeted Terrestrial Vertebrate 
Fauna Survey 

6 - x* - 72 - - - - - 

Biologic (2020a) Brockman Syncline Targeted 
Vertebrate Fauna Survey 

99 2 296* - 160 - - - - - 

Biologic (2022) Brockman Syncline MNES and 
VHF Fauna Survey 

47 17 44.5* 53.25* 23 33 75 - 99 - 

Biota (2005) Fauna Habitats and Fauna 
Assemblage of the Brockman Syncline 4 
Project 

- - x x 4 - - - - - 

Biota (2009a) Beasley River Limonite’s 
Baseline Fauna Survey 

- - x x - 11 - - - - 

Biota (2009b) Silvergrass West Vertebrate 
Fauna, SRE and Habitat Assessment 

- - x x 2 5 - - - - 

Biota (2009c) A Targeted Terrestrial Fauna 
Survey of Expansion Areas at Nammuldi-
Silvergrass 

- - x x 10 - - - - - 

Biota (2009d) A Targeted Terrestrial Fauna 
Survey of the Brockman Syncline 2 Pit 7 
Extension Area 

- - x - 2 - - - - - 

Biota (2010a) Brockman 2 Sustaining Tonnes 
Targeted Fauna Survey 

Y~ - x - 9 - - - - - 

Biota (2010b) Nammuldi Infill Areas Fauna 
Survey Report 

- - x - 2 - - - - - 

Biota (2013) Brockman Syncline 4 Marra 
Mamba Targeted Fauna Survey 

Y - x - 11 - 3 - 4 - 
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Figure 7.1: Previous sampling
for Pilbara olive python
in Study Area and vicinity
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8.3 Sampling Results 

Despite at least 448 hrs across 22 surveys conducting searches, there have been no grey falcon 

records inside the Study Area. However, there is one record of three individuals (two breeding adults 

with a chick on a nest on top of a power line) within Plains habitat in 2020 approximately 760 m outside 

the Study Area (Biologic, 2022). The next closest record is approximately 37.9 km north-north-west of 

the Study Area (Table 8.2). There are another four records within 65 km of the Study Area (Table 8.2). 

Table 8.2: Grey falcon records within the Study Area and region 

Recorded by 
General location 

relative to Study Area 
Date Latitude Longitude Record Type 

Previous Records (within 65 km of the Study Area) DBCA (2021) 

Not identified 
~37.9 km north-north-
west of the Study Area 

26/05/2018 -21.8984 117.1893 Individual sighted 
(the number or 

details not 
specified) 

Ecologia 
Environment 

~45.8 km west-north-
west of the Study Area 

24/05/2012 -22.3340 116.8408 

Biota - S. Ford 
and C. Cole 

~61.3 km north-north-
east of the Study Area 

25/05/2012 

26/05/2012 
-21.8324 117.6051 

Individual sighted 
on two dates at Ti 

Tree Comms 
Tower (the 

number or details 
not specified) 

Coffey 
Environments 

~53.0 km east-north-east 
of the Study Area 

25/04/2012 -22.2837 118.1112 Individual sighted 
(the number or 

details not 
specified) Not identified 

~64.5 km south-south-
east of the Study Area 

05/05/2010 -23.2134 117.5404 

Biologic 
Current 
Survey 

~760 m north of the 
Study Area, north of the 

pivots 
01/10/2020 -22.3535 117.4679 

Sighted/ nest -  

Breeding pair of 
adults with a 

chick on a nest 

8.4 Discussion 

Given the close proximity of the only grey falcon record in the vicinity of the Study Area (~760 m), and 

the fact the record was representative of breeding/ nesting (breeding pair with chick at nest) it’s highly 

likely that the species regularly utilises the Study Area to forage and/or disperse. The species may also 

nest within the Study Area where suitable nesting sites are present (i.e. large tall trees and/or tall 

infrastructure such as power lines and transmission towers). The previous observation of the species 

comprised a breeding pair with chick at a nest constructed on a power line within Plains habitat, 

supporting the potential for nesting to occur within the Study Area. The Major Creekline and, to a lesser 

extent, Minor Creekline habitats (1,609.00 ha; 2.14%) within the Study Area represent potential critical 

(breeding/ nesting) habitat, particularly where suitable sized trees are present, and supporting 

(foraging/ dispersal) habitat for the species. The significance of breeding habitat is dependent on the 

presence of high vantage points (e.g. trees), and therefore breeding can, and does, take place from 

numerous habitats, including within disturbed areas such as the record by Biologic (2022). 
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9 CONCLUSION 

Table 9.1 outlines the habitat preferences of each targeted conservation significant species found within 

the Study Area. 

Table 9.1 Conservation significant species’ habitat preference within the Study Area 

Species 
Critical Habitat Supporting Habitat 

Breeding/ Roosting Foraging/ Dispersal 

Northern quoll 
• Gorge/Gully and Free Face 

• Debris Slope and Rocky Outcrop 

• Gorge/Gully and Free Face 

• Debris Slope and Rocky Outcrop 

• Major Creekline 

• Minor Creekline 

Pilbara leaf-nosed bat 
• Gorge/Gully and Free Face 

• Debris Slope and Rocky Outcrop 

• Gorge/Gully and Free Face 

• Debris Slope and Rocky Outcrop 

• Major Creekline 

• Minor Creekline 

Ghost bat 
• Gorge/Gully and Free Face 

• Debris Slope and Rocky Outcrop 

• Alluvial Plain 

• Colluvial Plain 

• Hardpan Plain 

• Major Creekline 

• Minor Creekline 

Pilbara olive python 
• Gorge/Gully and Free Face 

• Debris Slope and Rocky Outcrop 

• Gorge/Gully and Free Face 

• Major Creekline 

• Minor Creekline 

Grey falcon 
• Major Creekline 

• Minor Creekline 

• Alluvial Plain 

• Colluvial Plain 

• Hardpan Plain 

 

The Study Area comprises a large extent that is known to support at least four species considered 

MNES (northern quoll, Pilbara leaf-nosed bat, ghost bat and Pilbara olive python) which have been 

confirmed within the Study Area, and a fifth species which is highly likely to occur (the grey falcon). 

Based on sampling data to date, the Study Area is known to support instances of all species occurring 

as residents on a permanent basis, as indicated by multiple records from multiple surveys and the 

provision of critical breeding and denning/ roosting habitat. The Study Area also provides supporting 

habitat for these species, which are likely to support foraging by individuals from within and in the vicinity 

of the Study Area. Additionally, these habitats are also likely to facilitate migration to and from areas of 

critical habitat within and outside the Study Area. 

While the occurrence of these species is represented by records throughout the Study Area, there is a 

clear concentration of records in the Vivash and Silvergrass areas. Additionally, for ghost bat and 

Pilbara leaf-nosed bat, there is also a large concentration surrounding the Lens and BS3 areas. For 

these reasons, higher value for MNES species is placed on these broad areas. With respect to habitat 

types, there is a clear association for all confirmed species with the Gorge/Gully and Free Face habitat 

type, which provides the highest value breeding and denning habitat (i.e. critical habitat) for these 

species. This is also the case, though to a lesser extent, for the Debris Slope and Rocky Outcrop habitat. 

Also common to these species, is the importance of Major Creekline and Minor Creekline habitats, 

which provides supporting habitat. While all aforementioned habitats are widespread throughout the 

Study Area, and prevalent within the surrounding 10 km, it is clear that significance is not uniform in 
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Appendix F – VHF bat tracking system and tower array 
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Appendix G – Records of Pilbara leaf nosed bat within the Study Area and the vicinity
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Appendix H – Significance of caves in the Study Area to the Pilbara leaf-nosed bat
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Appendix M – Previous grey falcon sampling effort within the Study Area and the 
vicinity




















