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6. TERRESTRIAL FAUNA 

This section describes terrestrial fauna and fauna habitat that occur within the Development Envelope, 
provides an assessment of the potential impacts of the Proposal to conservation significant fauna listed 
under the Biodiversity Conservation Act 2016 (BC Act) only, including proposed mitigation measures 
and the predicted outcome for this key environmental factor.  Fauna species listed under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) as threatened or migratory, 
are addressed in Section 10 of the ERD. 

6.1. EPA objective 
The EPA’s objective for terrestrial fauna is to protect terrestrial fauna so that biological diversity and 
ecological integrity are maintained (EPA 2018b). 

6.2. Policy and guidance 
The following policies and guidance are relevant to the terrestrial fauna factor. 

• Statement of Environmental Principles, Factors and Objectives (EPA 2021a); 

• Environmental Factor Guideline: Terrestrial Fauna (EPA 2016d); 

• Technical Guidance: Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment 
(EPA 2020); 

• Technical Guidance: Sampling of Short Range Endemic Invertebrate Fauna (EPA 2016g); 

• Instructions on how to prepare an Environmental Review Document (EPA 2021b); 

• Instructions on how to prepare Environmental Protection Act 1986 Part IV Environmental 
Management Plans (EPA 2021c); 

• Statutory Guideline for Mine Closure Plans (DMP & EPA 2015);  

• Mine Closure Plan Guidance – how to prepare in accordance with the Statutory Guidances (DMIRS 
2020b); 

• Cumulative environmental impacts of development in the Pilbara region: Advice of the 
Environmental Protection Authority to the Minister for Environment under Section 16(e) of the 
Environmental Protection Act 1986 (EPA 2014b); 

• WA Environmental Offsets Policy (GoWA 2011); and 

• WA Environmental Offsets Guidelines (GoWA 2014).   

6.3. Receiving environment 

6.3.1. Previous studies 
A number of terrestrial fauna surveys have been undertaken within the Development Envelope and 
surrounding area.  Table 6-1 summarises the terrestrial fauna investigations undertaken for the 
Proposal.  These investigations collate and summarise all relevant historical terrestrial fauna surveys 
undertaken and used to inform this ERD.    

All fauna surveys have been conducted in accordance with the following guidance, where relevant: 

• Environmental Factor Guideline - Terrestrial Fauna (EPA 2016d);  

• Position Statement No. 3 (EPA 2002); 

• Technical Guidance - Terrestrial Fauna Surveys (EPA 2016e); 

kZ 
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• Technical Guidance – Sampling of Short Range Endemic Invertebrate Fauna (EPA 2016g); 

• Technical Guidance - Sampling Methods for Terrestrial Fauna (EPA 2016f); 

• EPBC Act referral guideline for the Endangered Northern Quoll Dasyurus hallucatus (DoE 2016); 

• Survey Guidelines for Australia’s Threatened Reptiles, Birds, Mammals and Bats 
(DSEWPaC 2011a; DEWHA 2010a; DSEWPaC 2011b; DEWHA 2010b); 

• Interim Guidelines for Preliminary Surveys of the Night Parrot (Pezoporus occidentalis) in Western 
Australia (DPaW 2017); and  

• Survey Guidelines for Australia’s Threatened Bats (DEWHA 2010b). 

Table 6-1 and Figure 6-1 summarise the terrestrial fauna investigations undertaken for the Proposal.  
Key studies are provided in Appendix 6 of the ERD.  Aquatic fauna is addressed under Inland Waters 
(Section 8.3.1 of the ERD).  

Table 6-1: Summary of technical studies for terrestrial fauna 

Survey/ Investigation Survey area, type and timing 

Biologic (2021a) 

Western Range Project Short-
Range Endemic Invertebrate 
Fauna Survey 

Survey area: Western Range Development Envelope comprising 
6,265 hectares 

Type: Single-season short-range endemic invertebrate fauna survey. 

Timing: 17 – 27 February 2021 

Biologic (2021b) 

Western Range Project Detailed 
Terrestrial Vertebrate Fauna 
Survey  

Survey area: Western Range Development Envelope comprising 
6,265 hectares 

Type: Detailed single-season terrestrial vertebrate fauna survey. 

Timing: 17 – 27 February 2021 

Astron (2018c) 

Greater Paraburdoo Level 2 Fauna 
Survey 

Survey area: Paraburdoo/Eastern Range comprising 11,203.4 ha. 

Type: Level 2 fauna and Short Range Endemic (SRE) assessment. 

Timing: 21 July to 1 August 2017; and 6 to 15 April 2018. 

Astron (2018d) 

Western Range EPA Level 1 and 
Targeted Conservation Significant 
Fauna Assessment 

Survey area: Western Range Development Envelope comprising 
6,265 hectares 

Type: Level 1 and targeted conservation significant fauna assessment.  
Integrates historical investigations from a Western Range Two-Phase 
Fauna Survey undertaken by Biota (2011), and a Western Range 
Vegetation, Flora and Fauna Survey undertaken by Astron (2013) along 
with eight other fauna surveys from Paraburdoo, Eastern Range, Turee 
Syncline and Channar. 

Timing: 26 June to 2 July 2018. 

Astron (2018e) 

Eastern Range EPA Level 1 
Targeted Fauna Survey 

Survey area: Selected gorges at Eastern Range that had been previously 
identified as critical habitat for Matters of National Significance (MNES) 
fauna species. 

Type: Targeted survey for Northern Quoll (Dasyurus hallucatus) using 20 
motion sensitive cameras.  Ten habitat assessments were completed to 
assess the condition of gorge habitat close to existing Eastern Range 
operations.    

Timing: 31 days from June to July 2018. 

Astron (2019) 

Greater Paraburdoo Ghost Bat, 
Macroderma gigas - Contextual 
Study 

Survey area: Desktop study area based on 30 km radius of Greater 
Paraburdoo, and a targeted field search area comprising the active mine 
sites or deposits of Western Range, Paraburdoo, Eastern Range and 
Channar comprising approximately 24,732 ha. 
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Survey/ Investigation Survey area, type and timing 

Type: Desktop and targeted field surveys for Ghost Bat (Macroderma 
gigas).  Incorporated data from a Very High Frequency (VHF) tracking 
program, and a genetic and hormone analysis, conducted by Biologic 
(2019d).   

Timing: Four field surveys: 

• 25 – 27 July 2018. 
• 02 – 05 August 2018. 
• 07 – 12 October 2018. 
• 04 December 2018. 

Bat Call (2020a) 

Rio Tinto, Ratty Spring and 
Paraburdoo Pools Pilbara leaf-
nosed Bat monitoring program, 
2015 to January 2020 

Survey area: Ratty Springs (Gardagarli) and Paraburdoo Pools. 

Type: Targeted long term Pilbara Leaf-nosed Bat survey of the known 
permanent diurnal roost at Ratty Spring and surrounding pools.  

Timing: November 2015 to January 2020. 

Bat Call (2020b)  

Rio Tinto, Paraburdoo Western 
Range, Pilbara WA, Acoustic 
Survey of Ghost Bat Activity, July 
2018 to February 2020 

Survey area: Western Range. 

Type: Targeted acoustic survey for Ghost Bats.  

Timing: July 2018 to February 2020. 

Biologic (2019a)  

Western Range: Pilbara Leaf-
nosed Bat VHF Pilot Study  

Survey area: Development Envelope. 

Type: Pilot automated VHF tracking of Pilbara Leaf-nosed Bats. 

Timing: Phase 1:  2–12 September; Phase 2: 21–26 November 2018. 

Biologic (2020a)  

Western Range: Pilbara Leaf-
nosed Bat VHF Study 

Survey area: Development Envelope. 

Type: Automated VHF tracking of Pilbara Leaf-nosed Bats. 

Timing: Phase 1:  19–30 September; Phase 2: 20–24 November 2019. 

Biologic (2020b)  

Memo: Western Range Ghost Bat 
VHF Study 

Survey area: Development Envelope and surrounds (Turee and Mount 
Truchanas). 

Type: Automated VHF tracking of Ghost Bats. 

Timing: Five separate trips between February 2019 and November 2019. 

Biologic (2020c)  

Western Range 2019 Ghost Bat 
Scat Analysis Report 

Survey area: Development Envelope and surrounds (Turee and Mount 
Truchanas). 

Type: Genetic faecal scat study of Ghost Bats. 

Timing: Five separate trips between September 2018 and September 
2019. 

Biota (2010) 

Eastern Ranges Targeted Fauna 
Survey 

Survey area: Eastern Range. 

Type: Targeted fauna survey for Northern Quoll, Pilbara Leaf-nosed Bat, 
Pilbara Olive Python, Ghost Bat.    

Timing: 5 days in October 2010. 

Biota (2011) 

Western Range Two-Phase Fauna 
Survey 

Survey area: Western Range. 

Type: Desktop and two-phase fauna survey, including dedicated SRE 
survey.    

Timing: SREs: 3 days in June 2009, Phase 1: 10 days in October 2009; 
Phase 2: 8 days in May 2010. 

* Aquatic fauna is addressed under Inland Waters in the ERD (Section 8.3.1). 
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6.3.2. Fauna habitat 

Regional context 

The Pilbara bioregion is an area of high biodiversity value within WA and provides some key habitat 
types for fauna.  This appears to be related to the diversity of geological, altitudinal and climatic elements 
in the region, as well as being a function of its location.   

Temperature extremes are a characteristic of the Pilbara and many habitats are ephemeral in nature 
reflecting the seasonal and temporary availability of water.  A wide variety of endemic species have 
adapted to this environment including the Pilbara Olive Python and Western Pebble-mound Mouse.  The 
Pilbara also contains culturally and environmentally sensitive areas which are protected in Millstream-
Chichester and the Karijini National Parks. 
Pressures on wildlife in the Pilbara arise from the dominant land use activities in the region, including 
mining and pastoral grazing (EPA 2014b).   

Local fauna habitat and significance 

Eight broad fauna habitat types were recorded in the Development Envelope (Astron 2018c, d), three 
of which are of high value to terrestrial fauna, including conservation significant species.  The remaining 
habitats are of moderate to low value.  Fauna habitat types are defined in Table 6-2 and Figure 6-2.   
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Table 6-2: Fauna habitat within the Development Envelope 

Fauna habitat 
type Description Value Related vegetation types Microhabitat Habitat 

condition 
Extent in Development 

Envelope (DE) 

Units Area (ha) %DE 

Gorge/Gully The most restricted 
habitats in the 
Development Envelope 
and is described as deep 
often rocky gorges, 
sometimes with 
ephemeral pools. 

Primary high value habitat for 
conservation significant 
species. 

Provides significant 
refugia/shelter sites and 
supports a diversity of fauna 
species. 

High value for SRE fauna. 

Corymbia ferriticola trees over 
Acacia citrinoviridis, A. aneura 
sens. lat. 

Shrubland over Triodia 
epactia hummock grassland. 

Overhangs, 
crevices, caves, 
tree hollows, 
ephemeral, semi-
permanent water. 

High Quality 630 3.6 

Breakaway Common habitat in the 
Pilbara.  Breakaway or 
ridge line, falling away to 
steep scree slope or 
drainage line. This habitat 
contains exposed rock 
faces with accumulations 
of rock boulders and 
scree. 

High value to the conservation 
significant species. 

High value for SRE fauna. 

Acacia aneura sens. lat., A. 
pruinocarpa shrubland over A. 
tetragonophylla, Dodonaea 
pachyneura, Eremophila 
cryptothrix shrubs over Triodia 
epactia hummock grassland 

Caves 
(roost/feed 
caves). 

Cracks and 
crevices. 

Sheltered leaf 
litter. 

High Quality 291 1.7 

Riverine Densely vegetated 
riparian zones often with 
semi-permanent water 
bodies (Ratty Springs 
(Gardagarli)) on stony 
soils. 

High value to a wide spectrum 
of fauna species that are likely 
to reside in Riverine habitats. 

Moderate to High value for 
conservation significant 
species. 

High value for SRE fauna. 

Eucalyptus camaldulensis, E. 
victrix trees over Acacia spp., 
Melaleuca glomerata 
shrubland over Cyperus 
vaginatus sedgeland over 
*Cenchrus spp. tussock 
grassland. 

Surface water 
(semi-
permanent). 

Dense and varied 
leaf litter. 

Hollow bearing 
trees and logs. 

Good to 
High Quality 

131 0.8 
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Fauna habitat 
type Description Value Related vegetation types Microhabitat Habitat 

condition 
Extent in Development 

Envelope (DE) 

Units Area (ha) %DE 

Drainage Line Common habitat in the 
Pilbara.  Open drainage 
areas/river beds on stony 
soils.  Some portions of 
this habitat are well-
vegetated; however, the 
majority of the habitat is 
open, exposed riverbeds 
with little leaf litter. 

Water bodies only 
present during times of 
heavy inundation. 

Moderate value to a wide 
spectrum of fauna species that 
are likely to reside in Drainage 
Line habitats. 

Moderate value to 
conservation significant 
species for foraging 
opportunities for this 
assessment (refer to 
Section 10 of the ERD), but 
otherwise low value as 
drainage lines do not provide 
significant refugia or shelter. 

Moderate value for SRE fauna. 

Eucalyptus victrix woodland 
over Acacia spp., Melaleuca 
glomerate shrubs over 
*Cenchrus spp. Tussock 
grassland. 

Hollow bearing 
trees and logs. 

Sparse ground 
cover/ 
vegetation. 

Minimal leaf litter. 

Disturbed to 
Good 
Quality 

740 4.3 

Rocky Hill Common and widespread 
in the Pilbara.  Stony hills 
on high ranges with 
dissected valleys and 
gorges. 

Moderate value for 
conservation significant 
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. 

Moderate value for SRE fauna.  

Eucalyptus leucophloia 
subsp. leucophloia trees over 
Acacia spp., Grevillea 
berryana, Eremophila spp. 
shrubs over Triodia epactia, 
Triodia wiseana hummock 
grassland 

Termite mounds, 
tree hollows, 
crevices. 

Disturbed to 
High Quality 

4,516 25.9 
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Fauna habitat 
type Description Value Related vegetation types Microhabitat Habitat 

condition 
Extent in Development 

Envelope (DE) 

Units Area (ha) %DE 

Low Hill Common and widespread 
in the Pilbara.  Low stony 
hills and slopes with 
dissected valleys and 
drainage on stony soils. 

Low value to a wide spectrum 
of fauna species that are likely 
to reside in within these 
habitats. 

Low value to conservation 
significant species as this 
habitat type offers minimal 
ecological value to these 
species. 

Moderate value for SRE fauna. 

Acacia aneura sens. lat., A. 
pruinocarpa, A. rhodophloia 
shrubland over A. 
tetragonophylla, Senna 
artemisioides subsp. 
oligophylla, Eremophila spp. 
shrubs over Triodia epactia, 
Aristida contorta, Eriachne 
pulchella grassland. 

Termite mounds, 
Triodia 
hummocks, 
minimal leaf litter. 

Disturbed to 
High Quality 

3,947 22.7 

Stony Plain Common and widespread 
in the Pilbara.  Broad flat 
low-lying plains to 
undulating plain on soft 
loamy soils. 

Low value to a wide spectrum 
of fauna species that are likely 
to reside in within these 
habitats. 

Low value to conservation 
significant species as this 
habitat type offers minimal 
ecological value to these 
species. 

Low value to SRE fauna.  

Acacia aneura sens. lat., A. 
xiphophylla shrubland over A. 
tetragonophylla, Eremophila 
cuneifolia, Senna spp. shrubs 
Termite mounds, moderate 
leaf litter. 

Termite mounds, 
moderate leaf 
litter. 

Disturbed to 
High Quality 

3,516 20.2 



 

Greater Paraburdoo Iron Ore Hub Proposal 
  12 

Fauna habitat 
type Description Value Related vegetation types Microhabitat Habitat 

condition 
Extent in Development 

Envelope (DE) 

Units Area (ha) %DE 

Alluvial Plain Common and widespread 
in the Pilbara.  Flood plain 
surrounding drainage 
areas. 

Low value to a wide spectrum 
of fauna species that are likely 
to reside in within these 
habitats. 

Moderate value potential 
foraging habitat for Pilbara 
Leaf-nosed Bat and SRE’s but 
rated as low value to other 
conservation significant 
species as this habitat type 
offers minimal ecological value 
to these species.  Refer to 
Section 10 of the ERD for 
discussion on Pilbara Leaf-
nosed Bat.   

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

Leaf litter, 
occasional logs, 
soft soils for 
burrows. 

Good quality 104 0.6 

Subtotal   13,875 79.7 

Highly disturbed Cleared areas from 
mining and pastoralism 
activities. 

Little value as fauna habitat. Vegetation structure 
disturbed. 

None. Highly 
Degraded 

3,546 20.4 

Total   17,422 100.0 
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Significant habitat features  

Significant habitat areas within the Development Envelope are presented in Figure 6-2 and described 
below.  

Cave systems 

The Development Envelope contains cave systems that provide foraging and breeding habitat for two 
conservation significant fauna species: Ghost Bat and Pilbara Leaf-nosed Bat.   

Further information regarding cave systems within the Development Envelope is provided in Section 10 
of the ERD.   

Surface water refuges 

The Development Envelope hosts one naturally occurring semi-permanent surface water feature at 
Ratty Springs (Gardagarli) (Figure 6-2) (Astron 2018c).  Ratty Springs (Gardagarli) provides refugia for 
aquatic/moisture dependent fauna, allowing them to remain in the Development Envelope during the 
dry season (Astron 2018c).  The complex vegetation and presence of water at this site provides a 
reliable foraging and drinking locality for a range of fauna including Pilbara Leaf-nosed Bat, which are 
known to visit this location during the dry season (Astron 2018c). 

At Seven Mile Creek, surplus water from the Paraburdoo Processing Plant has been discharged into 
the creek over a number of years and has ponded against the Joe’s Crossing North haul road.  This has 
resulted in the creation of an artificial riverine ecosystem that currently exists year-round (Astron 2018d).  

Gorge/Gully refugia 

Gorge/Gully habitats present in the Development Envelope are considered by Astron (2018c) important 
as refugia on a local scale due to the significant microhabitats they provide, such as caves and rock 
pools (Astron 2018c).  This habitat is highly suitable foraging and potential shelter for conservation 
significant fauna, in particular the Gorge/Gully habitat of the north-eastern corner of the Development 
Envelope and the three small gorge systems near the existing Eastern Range operation (Figure 6-2).   

At Eastern Range, multiple records of foraging activity by Pilbara Leaf-nosed Bat and Ghost Bat, and 
the presence of Northern Quolls (scat and footprint records) near and adjacent to the existing mining 
operations, suggests the gorge/gully habitat in this area still provides suitable habitat for MNES species 
(Astron 2018c).  The occurrence of Pilbara Leaf-nosed Bats at Eastern Range is expected to be 
influenced by the presence of pools, which typically persist in deeply incised, shaded gorges, and larger 
drainage lines with high levels of biomass (Astron 2018c). 

The Gorge/Gully habitat at Western Range 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 ephemeral rock pools on the foot slopes; these habitat 
features can provide refuge for fauna during harsher, drier seasonal conditions (Astron 2018d).   

6.3.3. Species diversity 
Up to 271 vertebrate fauna species have been historically recorded within 20 km of the Development 
Envelope.  This assemblage comprises: four amphibian species; 84 reptile species; 143 bird species; 
and 40 mammal species (including 10 introduced mammal species) (Astron 2018c).  Of these, 
29 species are of conservation significance, including: three reptile species; 19 bird species; and seven 
mammal species (Astron 2018c).  Of these, six species were considered by Astron (2018c) to be highly 
likely to occur within the Development Envelope (inclusive of those previously recorded within the 
Development Envelope) and 18 species were considered likely to occur.  This is based on their 
respective ecology, habitats considered likely to be present and any previous records from historic 
surveys and database records. 

A total of 212 vertebrate species have been recorded within the Development Envelope from previous 
investigations (Astron 2018c, d, Biologic 2021a), including: two amphibian species; 68 reptile species; 
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110 bird species; and 31 mammal species.  Of the mammal species recorded, five were introduced 
including: 

• House Mouse (Mus musculus); 

• Cat (Felis catus); 

• Dog (Canis familiaris); 

• European Cattle (Bos taurus); and 

• Horse (Equus caballus).   

The fauna species assemblage recorded within the Development Envelope is considered by 
Astron (2018c) to be typical of the Hamersley Range subregion including as a subset of typical fauna 
assemblages across the Pilbara bioregion.  As the Development Envelope also exists within the northern 
portion of the Ashburton subregion, a number of avian species more typical of the Gascoyne bioregion 
were also recorded.  

Herpetofauna 

Two amphibian species were recorded within the Development Envelope: 

• Desert Tree Frog (Litoria rubella); and 

• Main’s Frog (Cyclorana maini).   

No conservation significant amphibian species were recorded within the Development Envelope 
(Astron 2018c). 

Sixty-eight reptile species have been recorded in historical investigations.  The most abundant groups 
encountered were the skinks and geckos in the Development Envelope (Biota 2011; Astron 2018c).  
Both groups were also the most species rich, with 23 species and 12 species recorded at Paraburdoo 
respectively (Astron 2018c) and 11 species and seven species respectively at Western Range 
(Biota 2011).  Fourteen snake species have been recorded within the Development Envelope.  The most 
commonly recorded reptiles were Ctenotus saxatilis, Ctenophorus caudicinctus and Heteronotia binoei; 
and the most species rich habitat areas for herpetofauna were Riverine and Low Hill habitat areas.   

The conservation significant Pilbara Olive Python (Liasis olivaceus barroni), listed as Vulnerable under 
the EPBC Act and BC Act, was recorded within the Development Envelope at Seven Mile Creek in 2011 
(Astron 2018c) and sighted near Howie’s Hole at Channar approximately 1.5 km east of the 
Development Envelope in 2018 by a Rio Tinto ecologist.   

Birds 

A total of 110 bird species have historically been recorded within the Development Envelope.  The most 
commonly recorded species were the Zebra Finch (Taeniopygia guttata) and Painted Finch (Emblema 
pictum).  The most abundant bird group was the Estrildidae (Finches), accounting for 23% of all records.  
The most species rich families observed were the Accipitridae (Eagles, Kites and Hawks) and 
Meliphagidae (Honeyeaters), with nine and 10 species, respectively.  The most species rich habitats for 
birds were Drainage Line, Riverine and Breakaway habitats.  
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Two bird species of conservation significance were recorded during the Astron (2018c) Paraburdoo 
survey: 

• two individuals of the Grey Falcon (Falco hypoleucos), listed as Vulnerable under the BC Act, were 
recorded on a radio tower in the existing Eastern Range mining area; and  

• a single individual Common Sandpiper (Actitis hypoleucos), listed as Migratory under EPBC Act 
and International Agreement under the BC Act, was recorded at the Paraburdoo tailings dam 
(Astron 2018c). 

Mammals 

Thirty-one mammal species have historically been recorded within the Development Envelope, including 
five introduced species (Astron 2018c, d).  The most common species were the Common Rock-rat 
(Zyzomys argurus), and Pilbara Ningaui (Ningaui timealeyi) at Paraburdoo (Astron 2018c) and 
Woolley’s Pseudantechinus (Pseudantechinus woolleyae), Rothschild's Rock-wallaby (Petrogale 
rothschildi) and Euro (Macropus robustus erubescens) at Western Range (Astron 2018d).   

The most species rich fauna habitats for mammals were the Drainage Line and Low Hill habitats 
(Astron 2018c).  Twelve bat species were also recorded from the acoustic recording sites in previous 
investigations (Astron 2018d).   

Four mammal species of conservation significance were recorded in the Development Envelope 
including:  

• Ghost Bat (Vulnerable under the EPBC Act and BC Act);  

• Pilbara Leaf-nosed Bat (Vulnerable under the EPBC Act and BC Act);  

• Northern Quoll (Endangered under the EPBC Act and BC Act); and  

• Western Pebble-mound Mouse (Priority 4).   

The three EPBC listed mammal species are MNES and addressed in Section 10 of the ERD.   

6.3.4. Conservation significant fauna  
A summary of the key conservation significant species, only listed under the BC Act, recorded or with 
the potential to occur within the Development Envelope is presented in Table 6-3.  Note that species 
listed under the EPBC Act, including threatened and migratory species, are addressed in Section 10 of 
the ERD.   

All conservation significant fauna records (including MNES) are presented in Figure 6-3.   

Table 6-3: Conservation significant fauna listed under the BC Act recorded or likely to occur within the 
Development Envelope 

Species BC Act 
status Broad habitat type Presence within the Development Envelope 

Mammals 

Western Pebble-
mound Mouse 
(Pseudomys 
chapmani) 

Priority 4 Gentle slopes of 
rocky ranges where 
the ground is 
covered by stony 
mulch and 
vegetated by hard 
spinifex, with sparse 
overstorey of 
eucalypts and 
scattered shrubs.  

Recorded. 

Presence of known suitable habitat comprising Low 
Hill and Rocky Hill habitats of the Development 
Envelope and records of two inactive mounds in 
Low Hill habitat (Biota 2011; Astron 2018c).  
Known records for this species also exist 
surrounding the Development Envelope.   
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Species BC Act 
status Broad habitat type Presence within the Development Envelope 

Long-tailed 
Dunnart 
(Sminthopsis 
longicaudata) 

Priority 4 Rocky and stony 
soils with hummock 
grasses and shrubs.  

Highly likely to occur. 

This species has not been recorded within the 
Development Envelope (Astron 2018c).  The 
closest records occur approximately 6 km east of 
the Development Envelope in rocky habitats similar 
to the Rocky Hill habitat found in the Development 
Envelope (Astron 2018c).  This species has been 
recorded from localities surrounding Channar and 
Tom Price during the Pilbara biodiversity survey 
(Astron 2018c).  This species is found in rocky 
scree and plateau areas, generally with little 
vegetation or in areas of spinifex hummock 
grassland, shrubs and open woodland.  The Long-
tailed Dunnart occurs across the Gibson Desert, 
Pilbara and Murchison with a patchy distribution 
restricted to rugged rocky habitats (Astron 2018c).  
This species is infrequently captured due to habitat 
specificity rather that rarity (Astron 2018c) and is 
expected to occur in the Breakaway, Gorge and 
Rocky Hill habitats of the Development Envelope.   

Short-tailed 
Mouse 
(Leggadina 
lakedownensis) 

Priority 4 Sandy soils and 
cracking clays.  

Likely to occur. 

Although suitable habitat is present within the 
Development Envelope, these species are either 
seasonal migrants only present at certain times of 
the year or they are cryptic species (Astron 2018c).   

Birds 

Grey Falcon 
(Falco 
hypoleucos) 

Vulnerable Inland drainage 
systems 

Recorded. 

Suitable foraging habitat present comprising 
Drainage Line habitat within the Development 
Envelope, with species previously recorded at 
Paraburdoo in the Development Envelope 
(Astron 2018d).   

Peregrine Falcon 
(Falco peregrinus) 

Other 
specially 
protected 
fauna 

Variety of habitats 
from coastlines to 
deserts 

Likely to occur.   

Although suitable habitat is present within the 
Development Envelope, this species is expected to 
be only occasionally present (Astron 2018c).   

Reptiles 

Pin-striped 
finesnout 
Ctenotus 
(Ctenotus 
nigrilineatus) 

Priority 1 Ecology and habitat 
preferences poorly 
known 

Likely to occur.   

Although suitable habitat is present within the 
Development Envelope, this is a cryptic species 
(Astron 2018c).   

Lined Soil-crevice 
Skink 
(Notoscincus 
butleri) 

Priority 4 Spinifex areas near 
creek and river 
margins.  

Likely to occur.   

Although suitable habitat is present within the 
Development Envelope, this is a cryptic species 
(Astron 2018c).   
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Grey Falcon (Falco hypoleucos) 

The Grey Falcon (Falco hypoleucos) is listed as Vulnerable under the BC Act and is the rarest Australian 
Falcon and one of the least common raptors (DotEE 2019).  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 (Astron 2018c).  
The Grey Falcon prefers lightly wooded coastal and riverine plains (Astron 2018c). 

The Grey Falcon has been recorded twice within the Development Envelope; in 2010 where two 
individuals were recorded near Ratty Springs (Gardagarli) in Riverine habitat; and in 2018 an adult and 
juvenile were recorded on a radio tower near Eastern Range (Astron 2018c, d).  This species is usually 
solitary, so multiple records of two individuals, one being a juvenile, indicates that a breeding pair may 
occupy the local area (Astron 2018d).   

This species is likely to be found hunting within the Drainage Line habitat, particularly during times of 
inundation (Astron 2018d).  This falcon species is highly mobile and is expected to forage across a wide 
range of habitats within and outside of the Development Envelope.  

Western Pebble-mound Mouse (Pseudomys chapmani) 

The Western Pebble-mound Mouse (Pseudomys chapmani) is listed as Priority 4 by the Department of 
Biodiversity, Conservation and Attractions (DBCA).  Populations are widespread in the extensive ranges 
of the central and southern Pilbara region (Astron 2018e).  The persistence of abandoned mounds in 
the Gascoyne and Murchison regions and small, isolated, coastal ranges in the Pilbara indicates 
considerable recent decline in species numbers in these regions (Astron 2018c).  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 (Astron 2018c).  Mounds are also sited close to narrow ribbons of Acacia dominated scrub along 
incised drainage lines (Astron 2018c).   

Two inactive mounds were recorded within the Low Hill habitat in 2009 or 2010 in the Western Range 
area (Astron 2018c, d).  Numerous records of this species also exist in the vicinity of the Development 
Envelope (Astron 2018c). 

Habitat types likely to support this species includes Low Hill and Rocky Hill habitats within the 
Development Envelope (Astron 2018d).  These suitable habitats for the Western Pebble-mound Mouse 
are widespread throughout the Pilbara bioregion and common in areas adjacent to the Development 
Envelope (Astron 2018d).   
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6.3.5. Invertebrates and short-range endemic fauna 
Short-range Endemic (SRE) fauna, which includes species of insects, arachnids, myriapods and 
crustaceans, have highly restricted distributions of less than 10,000 km2 (Harvey 2002) This is due to a 
variety of factors such as poor dispersal ability, slow growth, low fecundity, confinement to discontinuous 
habitats, and/ or highly seasonal activity patterns.  SREs are particularly vulnerable to local population 
or taxon extinctions due to restricted distributions.  Very little is known regarding the abundance or extent 
of many of these species within WA, or which species may be regarded as most critical for conservation.  
Some better known SRE species have been listed under State or Commonwealth legislation, or as 
Priority species by the DBCA; however, the majority of SRE species have not been listed under 
legislation, often due to lack of knowledge. 

Database searches for the threatened invertebrate species (under EPBC Act, BC Act and DBCA Priority) 
within a 100 km search area around the Development Envelope was conducted by the Western 
Australian Museum (WAM) in April 2017 and were reported by Astron (2018c).  A total of 154 taxa were 
identified as potential SREs within the 100 km search area, comprising: 

• eight represented named species; 

• 89 morphospecies; and 

• 57 unidentified species belonging to taxa known to contain SRE representatives.  

The majority (148) of these taxa were classified as potential SREs using the WAM categorisation and 
six were confirmed SREs.  The high proportion of potential SREs and undescribed morphospecies 
indicates a poor state of knowledge about these invertebrates in the Pilbara region.  Assessment of the 
distributions of these species also indicated very poor coverage of database records from within 10 km 
of the Development Envelope and nearly all the records were concentrated approximately 50 km to 
100 km from the Development Envelope (Astron 2018d). 

In addition, database searches were also conducted using WAM database data in April 2019 for a 40 km 
radius around the Development Envelope (Biologic 2021a).  These searches yielded 144 invertebrate 
records from groups known to contain SRE invertebrates.  Eighty-five records represented 29 potential 
SRE invertebrate taxa from seven higher groups comprising selenopid spiders, mygalomorph spiders, 
pseudoscorpions, scorpions, millipedes, isopods, and snails.  No Confirmed SRE species were 
identified from the database searches. 

SREs recorded within the Development Envelope 

Three surveys were completed to assess the Development Envelope for SREs (Biota 2011; 
Astron 2018c; Biologic 2021a).  Targeted SRE surveys were conducted by Biota (2011) during 2009 
and 2010 at Western Range, and Astron (2018c) completed surveys for the remaining Development 
Envelope (Eastern Range and Paraburdoo).  A single-season (post-wet 2021) survey was undertaken 
by Biologic (2021a) within the Development Envelope at Western Range. 

A total of 48 invertebrates from six potential SRE taxa were recorded at Western Range by Biota (2011), 
although many specimens were unable to be identified to species level. Astron (2018c) recorded a total 
of 194 individuals representing 20 potential SRE taxa from Paraburdoo and Eastern Range 
(Astron 2018c).  Further sampling at Western Range completed by Biologic (2021a) recorded 224 
invertebrates from 23 taxa, not including indeterminate species (sp. indet.).  

Consolidation of all data and specimens identification to date, including molecular genetic analysis (DNA 
analysis) of the specimen material from Biologic’s (2021a) and Astron’s (2018c) surveys, revealed a 
final total of 261 specimens, representing 60 species/morphospecies and Operational Taxonomic Units 
(OTUs), across nine higher taxonomic orders (Biologic 2021c).  

Following regional comparisons (where possible based on available data and genetic sequences), a 
total of 32 species and OTUs were regarded as potential SREs, known only from the Development 
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Envelope or the wider local area within 100 km of the Development Envelope. Of the potential SRE taxa, 
14 were known from single collection sites, and the recorded occurrence of the remaining 19 taxa ranged 
between approximately 0.3 km and 38 km. 

Nine species and OTUs were known to occur beyond 100 km from the Development Envelope and were 
considered widespread species, while 19 species and OTUs were uncertain or unable to be assessed 
for wider distribution owing to taxonomic limitations. The residual uncertainties in wider local and 
regional occurrence of many of the species and OTUs can be attributed to a lack of sampling in the 
immediate local area beyond the Development Envelope, and data availability issues in regards to 
regional SRE genetic databases.  

Most of the SRE groups expected from the Pilbara region were detected (Astron 2018c).  
Paraburdoo/Eastern Range lacked the expected diversity of trapdoor spiders and burrowing scorpions, 
a result which may reflect the very stony nature of the substrate in most habitats sampled by Astron 
(2018c).  The rest of the Development Envelope contained groups of SREs expected of the local area 
in the Pilbara..  The overall results demonstrate that the Development Envelope contains a significant 
diversity of potential SRE species.   

Habitat types and the locations of potential SRE species recorded within the Development Envelope are 
shown in Figure 6-4.   

Araneae 

Mygalomorphae 

One species detected, Aname mellosa (plus indeterminate specimens Aname sp. indet.). 

All specimens of Mygalomorphae recorded from the Development Envelope belonged to the genus 
Aname. Several specimens were confirmed as the widespread species A. mellosa, and it is likely that 
the other indeterminate specimens could also represent A. mellosa (Biologic 2021c).  

Selenopidae 

Three OTUs were detected (plus indeterminate specimens Selenopidae sp. indet.): 

• Karaops `sp. Biologic-ARAN036`;  

• Karaops `sp. Biologic-ARAN037`; and 

• Selenopidae n. sp. 14,  

Karaops species in the Pilbara are known to be rocky habitat specialists, and potential and confirmed 
SREs are known to occur. Genetic testing of Karaops specimens from the Development Envelope 
revealed two OTUs, with K. `ARAN037` occurring mainly in the east and K. `ARAN036` in the west of 
the Development Envelope (Biologic 2021c). Specimens previously described as Selenopidae n. sp. 14 
(Biota 2011) were recorded only in the west and likely belong to Karaops ̀ sp. Biologic-ARAN036`. These 
OTUs are considered potential SREs with a reasonable likelihood of being regarded as confirmed SREs 
with further research. Neither of these species was restricted to the conceptual disturbance footprint and 
owing to the occurrence of similar rocky habitats outside the Development Envelope, it is likely that they 
could occur more widely than recorded in the local area. 

Pseudoscorpiones 

Atemnidae and Chthoniidae 

Two OTUs detected, Oratemnus sp. `GPO` and Tyrannochthonius aridus. 

Most epigean species of these two families are commonly collected from soil and leaf litter throughout 
the Pilbara and are generally considered to be widespread (Biologic 2021c). Tyrannochthonius aridus 
is commonly collected throughout the Pilbara region and is not considered SRE, while Oratemnus sp. 
`GPO` represented indeterminate specimens of this widespread genus from a single site that are likely 
to belong to a widely occurring species. 
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Garypidae and Garypinidae 

Two OTUs detected, Synsphyronus `sp. Biologic-PSEU052` and Amblyolpium sp. `GPO`. 

The genus Synsphyronus contains both SRE and widespread species, with the former highly adapted 
to inhabit rock cracks and crevices, while the latter are more typically arboreal. One unique OTU was 
collected from Gorge/ Gully habitat in the Western Range area, outside of potential impacts. This taxon 
is considered a potential SRE (Biologic 2021c), although it is likely to occur more widely than recorded 
outside the Development Envelope in similar Gorge/ Gully habitats occurring in the wider local area. 

The genus Amblyolpium is known to have some potential for SRE species. A single specimen was 
collected from a site in drainage habitat outside of the conceptual disturbance footprint. This OTU was 
putatively considered to represent a unique taxon despite the lack of species level resolution from 
available data. Based on the wider linear occurrence of Drainage Line habitats it was considered unlikely 
to be restricted to the Development Envelope, although it is considered a potential SRE (Biologic 2021c). 

Olpiidae 

Eight OTUs were detected (plus three indeterminate taxa, Euryolpium sp. indet, Indolpium sp. indet., 
and Olpiidae sp. indet.): 

• Austrohorus sp. `GPO`; 
• Beierolpium `sp. Biologic-PSEU056`; 
• Euryolpium `sp. Biologic-PSEU055`; 
• Indolpium `sp. Biologic-PSEU054`; 
• Olpiidae `sp. Biologic-PSEU050`; 
• Olpiidae `sp. Biologic-PSEU051`; 
• Olpiidae `sp. Biologic-PSEU053`; and 
• Olpiidae `sp. Biologic-PSEU058`. 

Olpiidae taxonomy is poorly developed, which complicates resolution of sampled material to species 
level via morphological and sometimes molecular genetic analysis. Samples are often highly abundant, 
and significant cryptic diversity is known to exist at the family and genus level; therefore the possibility 
of SRE species cannot be entirely excluded. A total of 24 specimens from 72 collected were subject to 
molecular analysis, resulting in eight OTUs, and three indeterminate taxa representing residual material 
that could not be allocated to the other OTUs (Biologic 2021c). Several previous morphological 
identifications were superseded by this analysis. These OTUs are considered potential SREs, mainly 
owing to the lack of comparable sequence material. None of the Olpiidae OTUs recorded were restricted 
to the conceptual disturbance footprint. Most of the Olpiidae OTUs were detected in widely occurring 
habitats throughout the Development Envelope, except for Austrohorus sp. `GPO` and Euryolpium `sp. 
Biologic-PSEU055 detected only from Gorge / Gully habitats. Nevertheless, these habitat types are 
known to occur in the immediate local area beyond the Development Envelope to the east and north 
west. 

Scorpiones 

Buthidae 

Eight OTUs were detected (plus one indeterminate taxon Lychas sp. indet.): 

• Lychas `sp. Biologic-SCOR003`; 
• Lychas `sp. Biologic-SCOR004`; 
• Lychas `sp. Biologic-SCOR006` 
• Lychas `sp. SCO039`; 
• Lychas `aitkeni complex`; 
• Lychas `bituberculatus complex`; 
• Lychas `hairy tail complex`; and 
• Lychas sp. `adonis`. 
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The buthid genus Lychas contains both widespread and SRE species, and requires extensive revision 
due to the occurrence of species complexes and morphologically cryptic species. Eight specimens from 
34 collected were subject to molecular analysis, resulting in four OTUs, three of which were 
morphologically identified as representing species complexes.In total, eight Lychas taxa were collected 
from the Development Envelope as well as one indeterminate taxon (Lychas sp. indet.) representing 
residual material that could not be allocated to the other taxa (Biologic 2021c). Several OTUs were found 
within the previous morphological species complexes L. `bituberculatus complex` and L. `hairy tail 
complex`, therefore their identifications were superseded. None of the Lychas OTUs were restricted to 
the conceptual disturbance footprint. Although some of these OTUs are considered potential SREs, it is 
unlikely that any are confined to the Development Envelope based on habitat associations and known 
linear ranges. 

Urodacidae 

One OTU was detected, Urodacus `sp. Biologic-SCOR005`. 

Two Urodacus specimens were recorded from one site outside of the conceptual disturbance footprint, 
representing a single OTU (Urodacus `sp. Biologic-SCOR005`). Species of this genus have some 
potential to be SRE in the Pilbara region, although widespread species are also known. This OTU was 
recorded only from Alluvial plain habitat, which occupies only a minimal part of the Development 
Envelope, despite a vastly wider occurrence in the local area beyond (Biologic 2021c). These sequences 
matched unpublished Urodacus sequences from approximately 230 km away. This taxon is not 
considered an SRE 

Myriapoda 

Geophilomorpha 

Six OTUs were detected (plus one indeterminate taxon Mecistocephalidae sp. indet.): 

• Geophilomorpha `sp. Biologic-CHIL023` 
• Geophilomorpha `sp. Biologic-CHIL024` 
• Geophilomorpha `sp. Biologic-CHIL025` 
• Mecistocephalus `sp. Biologic-CHIL020` 
• Mecistocephalus `sp. Biologic-CHIL021` 
• Orphnaeus sp. `GPO`. 

Geophilomorpha taxonomy in Australia is poorly developed. Most genera and species are undescribed, 
and species designation is primarily via molecular analysis, which has revealed many potential SRE 
taxa. Molecular analysis of seven specimens revealed six OTUs, all of which were considered potential 
SREs, although almost all were recorded from widespread habitat types in the Development Envelope 
(Biologic 2021c).  

Two OTUs; Geophilomorpha `sp. Biologic-CHIL025`, and Orphnaeus sp. `GPO`, were recorded only 
from the conceptual disturbance footprint. Geophilomorpha `sp. Biologic-CHIL025` was recorded from 
a single site in the widely occurring Rocky Hill habitat type which is well represented outside impacts 
and in the wider local area beyond the Development Envelope. Orphnaeus sp. `GPO` was recorded 
from a single site in Gorge / Gully habitat which had been partially disturbed by an existing road / track 
prior to sampling (Biologic 2021c). Although Gorge / Gully habitats are inherently patchy in occurrence, 
they are not restricted to the conceptual disturbance footprint within the Development Envelope or 
beyond, and no further impacts were proposed at the site where this OTU was detected. 

Cryptopidae 

One OTU was detected; Cryptops `sp. Biologic-CHIL022` (plus an indeterminate taxon Cryptops sp. 
indet.). 

Cryptops centipedes are typically recorded from subterranean or moist soil / leaf litter microhabitats in 
the Pilbara regaion and are known to includes SRE species. Cryptops `sp. Biologic-CHIL022` was 
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collected at two different Gorge / Gully sites within the conceptual disturbance footprint over a 6.2km 
linear range (Biologic 2021c). A further specimen (Cryptops sp. indet.) was collected from a different 
site in the same habitat type and was unable to be resolved as C. `sp. Biologic-CHIL022`. Although 
Gorge / Gully habitats are inherently patchy, they are not restricted to the conceptual disturbance 
footprint within the Development Envelope or beyond. Gorge / Gully habitats are represented beyond 
impact areas within the known linear range of C. `sp. Biologic-CHIL022`, and the site where Cryptops 
sp. indet. was collected was not proposed for further impact, despite partial disturbance by an existing 
road / track prior to sampling. 

Trigoniulidae 

Two OTUs were detected (plus an indeterminate taxon Austrostrophus sp. indet.). 

• Austrostrophus stictopygus  
• Austrostrophus `sp. Biologic-DPLO002` 

Austrostrophus millipedes have been collected across all three surveys conducted within the 
Development Envelope. Previously these were identified as Austrostrophus stictopygus (Biota 2011), a 
regionally widespread species. Recent molecular analyses have revealed potentially cryptic taxa within 
Austrostrophus (Biologic 2021a), therefore the species-level identifications of previous Austrostrophus 
specimens from the Development Envelope are somewhat unclear. Four specimens were subject to 
molecular analyses revealing a single taxon, Austrostrophus `sp. Biologic-DPLO002`. All 
Austrostrophus millipedes were recorded from various rocky and mountainous habitats, which occur in 
a wider network throughout the Development Envelope and in the wider local area beyond (Biologic 
2021c). One specimen was not sequenced and has been allocated the identity of Austrostrophus sp. 
indet.. It was was recorded from a single site in Gorge / Gully habitat which had been partially disturbed 
by an existing road/ track prior to sampling, but was not proposed for further impacts. It is likely another 
representiative of the locally distributed OTU A. `sp. Biologic-DPLO002`. 

Isopoda 

Armadillidae 

Ten OTUs were detected (plus one indeterminate taxon, Buddelundia sp. indet.): 

• Barrowdillo `4` 
• Buddelundia `sp. Biologic-ISOP009` 
• Buddelundia `sp. Biologic-ISOP046`  
• Buddelundia `sp. Biologic-ISOP047` 
• Buddelundia `sp. Biologic-ISOP048` 
• Buddelundia `sp. Biologic-ISOP049`  
• Buddelundia `sp. Biologic-ISOP051`  
• Buddelundia `sp. Biologic-ISOP052`  
• Buddelundia `50` complex  
• Buddelundia sp. `35/36` complex 

Over 200 specimens of armadillid isopod were collected from the Development Envelope across almost 
all habitat types. These represented at least 10 OTUs identified by morphological and molecular 
analyses, many of which were considered regionally unique (Simon Judd, pers. comm., 2021). Multiple  
OTUs were revealed within the previous morphological species complexes Buddelundia `50`, and 
Buddelundia sp. `35/36` complex, therefore residual specimens in these groups, and some residual 
indeterminate taxa could not be resolved to the other OTUs (Biologic 2021c). Only one OTU, 
Buddelundia `sp. Biologic-ISOP047` was recorded from a single site within the conceptual disturbance 
footprint in widely occurring Low Hills habitat. Based on the wider occurrence of Low Hills habitat type 
beyond impacts, and throughout the wider local area including outside the Development Envelope, it 
was considered unlikely that this OTU would be restricted to the conceptual disturbance footprint within 
the Development Envelope.  
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Philosciidae 

One OTU was detected, Philosciidae sp. `GPO` 

A single specimen of this family was recorded from Drainage Line habitat type outside of the conceptual 
disturbance footprint. It was considered a putative unique OTU although its identification could not be 
resolved to species level. Drainage Line habitats are known to extend beyond the Development 
Envelope in a linear fashion (Biologic 2021c). 

Gastropoda 

Three OTUs were detected ( and indeterminate specimens of Pupoides sp. indet.): 

• Bothriembryon `Pilbara`; 
• Lymnaea sp. `GPO`; and 
• Succinea sp. `GPO`.  

Gastropod snails were mainly collected as dry shells throughout the Development Envelope. In most 
cases, the lack of live specimens precludes genetic analyses required to resolve species level 
identifications. For this reason, taxa recorded only from singletons or single sites within a genus can be 
considered putative OTUs (e.g. Lymnaea sp. ̀ GPO` and Succinea sp. ̀ GPO`), whereas specimens from 
multiple different sites may represent multiple taxa and therefore remain indeterminate (e.g. Pupoides 
sp. indet.) (Biologic 2021c). Lymnaea sp. `GPO` is an aquatic snail recorded in an ephemeral river in 
the Developent Envelope and is expected that it would be found through the extent of this river during 
the wet season. 

Two among these OTUs were considered more likely to represent potential SREs; Bothriembryon 
`Pilbara`, and Succinea sp. `GPO`. Bothriembryon shells collected from Gorge/ Gully habitats 
morphologically resembled specimens of B. `Pilbara` in the WAM collections, a species previously 
recorded from the local area beyond the Development Envelope. Species in this genus are mostly found 
in mesic habitats in the region, and potential and confirmed SREs are known to occur. Although genetic 
analysis was not possible to confirm, based on available morphological evidence and nearby records, 
the specimens were considered likely to represent Bothriembryon `Pilbara` (Biologic 2021a).    

Succinea sp. `GPO` was collected as dry shells in Gorge / Gully habitats outside of the conceptual 
disturbance footprint in the Development Envelope. Although Gorge / Gully habitats are inherently 
patchy, they are not restricted to the conceptual disturbance footprint within the Development Envelope 
and are known to occur in the wider local area and beyond (Biologic 2021c). 

Habitat suitability for SREs 

Following molecular analysis (Biologic 2021a) and consolidated assessment of SREs across all surveys 
within the Development Envelope (Biologic 2021c), SRE habitat suitability/significance has been 
reassessed with overall SRE habitat significance generally being reduced (Gorge / Gully habitats are 
now considered the only habitat of high suitability for SREs).  The results of updated habitat suitability 
classification are included in Table 6-4 below and in Biologic 2021c.   

Consolidated habitat mapping revealed eight potentially suitable SRE habitat types throughout the 
Development Envelope, plus existing disturbance areas (Biologic 2021c). Each habitat type differed in 
suitability for SRE fauna based on the degree of protection (or shelter), isolation (or fragmentation), and 
microhabitat complexity present (Biologic 2021a, 2021c). Rocky / mountainous habitat types included 
Gorge / Gully, Breakaways, Rocky Hill, and Low Hill. The most highly suitable of these habitats for SRE 
fauna were the Gorges / Gullies, owing to the prevalence of highly sheltered, highly complex 
microhabitats (such as boulder piles, rock cracks / crevices, dense vegetation, and deep leaf litter 
patches), especially within protected south-facing aspects (Biologic 2021c). Breakaway and Rocky Hill 
habitat types ranged from high to medium suitability depending on variable slope and aspect, prevalence 
of complex microhabitats, and available shelter. Low Hills tended towards medium to low SRE suitability 
due to the reduced prevalence of some or all of these factors (Biologic 2021c). The more isolated and 
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highly suitable rocky / mountainous habitat types such as Gorge / Gully and Breakaways, tend to be 
surrounded by a matrix of medium suitability habitat in Rocky Hill and Low Hills which may provide 
opportunities for some rocky specialist SRE fauna to disperse between smaller patches of Gorge / Gully 
and Breakaway habitats (Biologic 2021c). The surrounding Alluvial and Stony Plain habitat types were 
generally more open and exposed and were therefore considered low suitability habitat for SRE fauna.  

Riverine and Drainage Line habitats were typically considered medium suitability habitats due to the 
increased presence of vegetation and leaf litter microhabitats, and in some cases increased shelter and 
rocky microhabitats from steep landforms nearby, and higher moisture retention. However, Riverine and 
Drainage Line habitats are not isolated, but form well-connected linear habitats that extend beyond the 
Developement Envelope. As such, they may provide dispersal habitats for SRE fauna, rather than 
isolated / fragmented habitat types. The Riverine habitat type also encompassed a semi-permanent 
water body at Ratty Springs (Gardagarli) (Astron 2018c).    

Fauna habitat suitability for SRE species is detailed in Table 6-4.  
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Table 6-4: Suitability of habitat types for SRE fauna within the Development Envelope  

Habitat 
type 

Suitability 
for SRE Habitat description and survey results summary 

Gorge/Gully High A total of 16 potential SRE taxa were collected from this habitat type: 
• Karaops `sp. Biologic-ARAN036`;  
• Karaops `sp. Biologic-ARAN037`; 
• Selenopidae n. sp. 14; 
• Synsphyronus `sp. Biologic-PSEU052`; 
• Euryolpium `sp. Biologic-PSEU055`; 
• Indolpium `sp. Biologic-PSEU054`; 
• Olpiidae `sp. Biologic-PSEU053`;  
• Olpiidae `sp. Biologic-PSEU058`; 
• Cryptops `sp. Biologic-CHIL022`; 
• Mecistocephalus `sp. Biologic-CHIL020`; 
• Mecistocephalus `sp. Biologic-CHIL021`; 
• Austrostrophus `sp. Biologic-DPLO002`; 
• Buddelundia `sp. Biologic-ISOP046`; 
• Buddelundia `sp. Biologic-ISOP051`;; 
• Buddelundia `sp. Biologic-ISOP052`; and 
• Bothriembryon `Pilbara`. 

Based on highly sheltered, complex rocky microhabitats, dense vegetation and leaf 
litter, and its patchy occurrence throughout rocky / mountainous landscapes, Gorge 
/ Gully habitat is considered to have high suitability for SRE fauna. 

Rocky Hill Moderate Nine potential SRE taxa were collected from this habitat type: 
• Karaops `sp. Biologic-ARAN036`;  
• Karaops `sp. Biologic-ARAN037`; 
• Selenopidae n. sp. 14; 
• Indolpium `sp. Biologic-PSEU054`; 
• Olpiidae `sp. Biologic-PSEU050`; 
• Olpiidae `sp. Biologic-PSEU058`; 
• Geophilomorpha `sp. Biologic-CHIL025`; 
• Buddelundia `sp. Biologic-ISOP048`; and 
• Buddelundia `sp. Biologic-ISOP052`;  

Based on its rocky microhabitats Rocky Hill habitat is expected to provide habitat 
for specialist species that live under rocks and gravel, similar to those found in 
Breakaway habitats. Rocky Hill habitat is considered to have moderate suitability for 
SRE fauna. 

Breakaway Moderate  Four potential SRE taxa were recorded from this habitat: 
• Karaops `sp. Biologic-ARAN036 
• Olpiidae `sp. Biologic-PSEU058`; 
• Buddelundia `sp. Biologic-ISOP048`; and 
• Buddelundia `sp. Biologic-ISOP052`. 

Based on its rocky microhabitats Breakaway habitat is expected to provide habitat 
for specialist species that live under rocks and crevices. The degree of shelter and 
vegetation / leaf litter microhabitats can vary according to aspect and soil availability. 
Breakaway habitat is considered to have moderate suitability for SRE fauna. 

Low Hill Moderate Nine potential SRE taxa were recorded from this habitat type: 
• Karaops `sp. Biologic-ARAN037`; 
• Olpiidae `sp. Biologic-PSEU053`; 
• Lychas `sp. Biologic-SCOR004`; 
• Geophilomorpha `sp. Biologic-CHIL023`; 
• Mecistocephalus `sp. Biologic-CHIL020`; 
• Austrostrophus `sp. Biologic-DPLO002`; 
• Buddelundia `sp. Biologic-ISOP046`; 
• Buddelundia `sp. Biologic-ISOP047`; and 
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Habitat 
type 

Suitability 
for SRE Habitat description and survey results summary 

• Buddelundia `sp. Biologic-ISOP051`. 

Low hills are highly variable habitats that often occur in the transitional zones 
between Rocky Hills and Stony plains. They can provide some rocky and some leaf 
litter microhabitats, and may provide dispersal opportunities for rocky habitat 
specialists, but are unlikely to be highly complex or highly sheltered. Overall, the 
Low Hill habitat has moderate suitability for SRE fauna. 

Riverine Moderate Three potential SRE taxa were recorded from this habitat type: 
• Karaops `sp. Biologic-ARAN037`; 
• Euryolpium `sp. Biologic-PSEU056`; 
• Lychas `sp. Biologic-SCOR003`; 

Riverine habitats are associuated with major drainage lines, dense vegetation, and 
high moisture availability. In some areas these include semi permanent pools. They 
provide complex microhabitats and shelter, but are often widespread in a linear 
fashion, offering dispersal opportunities for many types of SRE fauna. Overall, the 
Riverine habitat has moderate suitability for SRE fauna. 

Drainage 
Line 

Moderate Six potential SRE taxa were recorded from this habitat type: 
• Olpiidae `sp. Biologic-PSEU051`; 
• Geophilomorpha `sp. Biologic-CHIL024` 
• Mecistocephalus `sp. Biologic-CHIL021`; 
• Buddelundia `sp. Biologic-ISOP049`;  
• Buddelundia `sp. Biologic-ISOP051`; and 
• Buddelundia `sp. Biologic-ISOP052`;  

Drainage Line habitats are associated with minor drainage lines, moderate to patchy 
vegetation, and variable moisture compared to Riverine habitats. They can provide 
complex microhabitats and shelter, and are widespread in a linear fashion, 
potentially providing dispersal opportunities for some SRE fauna. Overall, the 
Drainage Line habitat has moderate suitability for SRE fauna. 

Alluvial 
Plain 

Low A single potential SRE taxon was recorded from this habitat type: 
• Buddelundia `sp. Biologic-ISOP052`  

Alluvial plains habitats are flat, open areas associated with major floodplains, sandy 
plains or low topography. They generally lack complex microhabitats and shelter 
(except in localised patches such as groves), and are almost always widespread. 
Overall, the Alluvial plains habitat has low suitability for SRE fauna. 

Stony Plain Low No potential taxa were recorded from this habitat type. 

Stony plains habitats are flat, open areas that form transitional areas between low 
hills and flat topography. They generally lack complex microhabitats and shelter 
(except in localised patches such as boulder piles), and are almost always 
widespread. Overall, the Stony plains habitat has low suitability for SRE fauna. 
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#0 Syns ph yronus  ̀s p. Biolog ic-P SEU052̀
!< Tyrannoch th onius  aridus
!O Urodacus  ̀s p. Biolog ic-SCOR005̀

#*

!O

!O
!(

!(

#*

#*

#*
#*

!(

#*
!(#*

!(#*

#*
#*

!O
!(

#*

%,
!(

!(

#*
#*

%,
!(

!(#*

Legend
De ve lopm e nt Enve lope
Major Cre e k

Proposed Conceptual
Footprint

P it
Waste  Dum p
Stockpile
Landbridg e
Infras tructure
Conve yor

P ropos e d Mining  Re s triction
Zone
P ropos e d Mining  Exclus ion
Zone

Field Sampling
Targ e te d SRE Sam pling
Trap Site

Fauna Habitat
Bre akaway
Alluvial P lain
Drainag e  Line
Gorg e /Gully
Low Hill
Rocky Hill
Stony P lain
Cle are d

!(

#*

!(

#*



!

#*

#*

GF
GF

GFGF
!(

!(

!(

XWXW

XWXWXW

kj")")
kj

#*

#*

#*

#*

#*

#*

#*

#*

#V#V

GF
GF

GFGF

!O

!(!(

!(

!(

!H!H

!(

_̂̂_̂_̂_̂_̂_

"J

XWXW

XWXWXW

Seven Mile Creek

Seven Mile Creek

Pirr
abu

rdu
 Cree

k

Paraburdoo

550,000

550,000

552,500

552,500

555,000

555,000

557,500

557,500

560,000

560,000

562,500

562,500

7,4
27
,50
0

7,4
27
,50
0

7,4
30
,00
0

7,4
30
,00
0

7,4
32
,50
0

7,4
32
,50
0

7,4
35
,00
0

7,4
35
,00
0

Disclaimer: Th is  docum e nt h as  be e n pre pare d to th e  h ig h e s t le ve l of accuracy pos s ible , for th e
purpos e s  of Rio Tinto’s iron ore bus ine s s .Re production of th is docum e ntin wh ole orin partby
any m e ans  is  strictly proh ibite d with out th e  e xpre s s  approval of Rio Tinto. Furth e r, th is
docum e nt m ay not be  re fe rre d to, quote d or re lie d upon for any purpos e  wh ats oe ve r with out th e
writte n approval of Rio Tinto. Rio Tinto will not be  liable  to a th ird party for any los s , dam ag e ,
liability or claim  aris ing  out of or incide ntal to a th ird party us ing  or re lying  on th e  conte nt
containe d in th is  docum e nt. Rio Tinto disclaim s  all ris k and th e  th ird party as s um e s  all ris k and
re le as e s  and inde m nifie s  and ag re e s  to ke e p inde m nifie d Rio Tinto from  any los s , dam ag e ,
claim orliabilityaris ing dire ctlyorindire ctlyfrom th e us e orre liance on th is docum e nt.

Drawn: A.D.
Plan: P DE0169116v9
Date: De ce m be r 2021

Proj: GDA 1994 MGA Zone  50
Scale: 1:60,000 @ A4
gis.team@riotinto.com

0 2.5
Kilom e tre s

Map units in m e tre s

¯

Figure 6-4: SRE habitat type, records and sampling effort 
in the Development Envelope - Map 2
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6.4. Potential impacts 
The key potential direct, indirect and cumulative impacts relevant to the Proposal are addressed in 
Section 6.4.1 and Section 6.4.2.   

6.4.1. Direct impacts 
Implementation of the Proposal will result in the following direct impacts to terrestrial fauna: 

• loss of fauna habitat; and 

• loss of fauna individuals. 

Loss of fauna habitat 

Clearing for the Proposal will result in the loss of up to 4,300 ha of native vegetation, from eight mapped 
habitat types relevant to terrestrial fauna and SRE.   

Habitat types of high value to terrestrial fauna species include Breakaways, Gorge / Gully and Riverine 
habitats.  Moderate value habitat types include Drainage Line and Rocky Hill habitats. Overall, Gorge/ 
Gully habitats are of highest value to SRE fauna, while Breakaway, Rocky Hill, Riverine, and Drainage 
Line habitats are of moderate value to SRE fauna.  The habitat types present in the Development 
Envelope are generally well-represented beyond the Development Envelope in the wider local area, 
with lower value habitats for terrestrial fauna and SRE (Alluvial Plains, Stony Plains, and Low Hills) 
widespread outside of the Development Envelope.  The majority of clearing within high or moderate 
value fauna habitat types will occur within Rocky Hill habitat (approximately 943 ha).   

The extent of impact for habitat types of moderate to high significance for terrestrial fauna and SRE are 
identified in Table 6-5.  The remainder of the clearing will occur within areas with low value habitat, 
noting this includes Low Hills habitat, rated as moderate value for SREs.  The extent of clearing within 
low value habitat areas is not specified so design flexibility can be retained.  The 104 ha of Alluvial Plain 
habitat mapped in the Development Envelope is not intersected by the conceptual disturbance footprint 
of the Proposal.  Changes to the footprint may result in small amounts of clearing to this habitat type but 
this is not expected to result in clearing more than 5% of this habitat type and is unlikely to be significant. 

Clearing within low value habitats is expected to be up to approximately 2,990 ha; however, may be 
higher if clearing within moderate to high value habitats is lower than outlined in Table 6-5.  
Approximately 2,990 ha of clearing will be shared between low value Stony Plain habitat, and moderate 
to low value Low Hills habitat, with the majority expected to be in Stony Plain habitat. The effect of this 
is not expected to be significant for terrestrial fauna or SRE due to the lower value of both these habitat 
types and their known wider occurrence beyond the Development Envelope.  

Table 6-5: Proposed clearing of moderate and high value fauna habitat types within the Development 
Envelope 

Habitat type Habitat value Proposed to be 
cleared (ha) 

Total area in 
Development 
Envelope (ha) 

Fauna habitat 
type loss 

Remaining in 
Development 

Envelope 

Unit Area (ha) Area (ha) % % 

Gorge/Gully High 256  630 41% 59% 

Breakaway High/moderate 35  291 12% 88% 

Riverine High/moderate 7 131 5% 95% 

Drainage Line Moderate 68  740 9% 91% 

Rocky Hill Moderate 943  4,516 21% 79% 
*The balance of clearing outside of the habitat types shown in Table 6-5 will occur in Stony Plain and Low Hill habitat type 
(approximately 2,990 ha total).   
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Loss of fauna individuals 

Injury and mortality of fauna can result from construction, operation and closure activities which have 
the potential to decrease local terrestrial fauna abundance, particularly species which are attracted to 
roads for basking or foraging activities.  This includes: 

• fauna being injured/killed by collisions with earthmoving equipment and/or vehicles during 
construction works or operation; and 

• injury or mortality as a result of entanglement in fencing. 

6.4.2. Indirect impacts 
Implementation of the Proposal has the potential to result in the following indirect impacts to terrestrial 
fauna and SRE: 

• degradation/alteration of foraging and dispersal habitat as a result of altered groundwater and 
hydrological regimes; 

• habitat fragmentation and barriers to fauna movement; 

• habitat degradation associated with construction activity and/or increased human activity, including 
transmission of weeds and dust; 

• increased predation by introduced fauna species; and  

• disturbance from light, noise and/or vibration, and possible displacement of fauna associated with 
construction activity and mining operations. 

Degradation/alteration of foraging and dispersal habitat as a result of altered groundwater and 
hydrological regimes  

Riparian vegetation provides important foraging and dispersal habitat for terrestrial fauna within the 
Development Envelope, particularly the communities in sections of Seven Mile Creek, Pirraburdu Creek 
and Six Mile Creek.  

Implementation of the Proposal has the potential to alter approximately 27 ha of GDE vegetation in a 
section of Seven Mile Creek due to dewatering drawdown (Section 8 of the ERD).  Discharge of surplus 
water to limited sections of Seven Mile Creek, Pirraburdu Creek and Six Mile Creek may alter the 
seasonal occurrence of surface water in these systems.  

The drawdown from mine dewatering and associated alterations to hydrological regimes is described in 
Inland Waters (Section 8 of the ERD).  The only area of groundwater drawdown which may affect 
riparian vegetation and their associated habitat values is associated with the dewatering of the 4EE 
deposit adjacent to Seven Mile Creek.  The potentially affected riparian vegetation is in Degraded to 
Poor condition (Rio Tinto 2020a) but is of moderate habitat value for vertebrate fauna. 

Surface water discharge sites will be located at Six Mile Creek, Pirraburdu Creek and the existing Joe’s 
Crossing discharge location at Seven Mile Creek (refer to Section 8 of the ERD).  Discharge at Joe’s 
Crossing will remain within the current licensed limit of 0.8 GL/a for the current operation; therefore, this 
location is excluded from this Proposal.  Surface water discharge may result in increased vegetative 
cover within the creekline that may experience flow during natural no flow conditions.  The area of flow 
will be managed to be limited to the extent of the Development Envelope.  Increased vegetation cover 
may provide increased shelter and foraging habitat for fauna.  

None of the SRE fauna recorded in the Development Envelope are known to be associated with 
groundwater or GDE, while high and moderate value SRE habitat types in the Development Envelope 
are associated with rocky / mountainous landscapes, far from the influence of groundwater. Changes to 
Riverine habitats from altered surface hydrology are unlikely to result in significant indirect impacts to 
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SRE values, as the fauna occurring within these habitats are likely to be adapted to cope with periodic 
flooding and drying due to the ephemeral nature of waterways in the region. 

Habitat fragmentation and barriers to fauna movement 

Fragmentation, the process by which contiguous areas of habitat are interrupted and/or separated into 
two or more smaller areas, can result in the following impacts to fauna: 

• altered movement patterns and/or reduced ability to disperse;  

• genetic isolation; and 

• increased competition for resources.  

Indirect impacts of habitat fragmentation are unlikely to be significant to SRE fauna, as many SRE fauna 
tend to have limited dispersal capabilities and are adapated to occur within inherently patchy and 
fragmented habitat types such as Gorge / Gully and Breakaway. The surrounding habitats types of 
Moderate value such as Rocky Hills, Low Hills, Riverine, and Drainage Line may also provide dispersal 
opportunities for some SRE species or in certain conditions, throughout and beyond the Development 
Envelope.  

Habitat degradation associated with construction activity and/or increased human activity, 
including transmission of weeds, dust and increased abundance of introduced fauna species. 

Construction activity and vehicle movements have the potential to increase dust and spread weeds.  
However, these risks will be effectively managed by the Proponent and are not expected to affect habitat 
values. 

Vegetation clearing can increase access of feral predators to fauna habitats, resulting in increased 
predation causing injury or mortality, impacting local populations of fauna.  The Proponent will undertake 
feral animal control within the Development Envelope. 

Disturbance from light, noise and/or vibration, and possible displacement of fauna associated 
with construction activity and mining operations. 

Increased exposure to artificial light as a result of construction and operation of the Proposal may have 
a detrimental impact on resident bird, bat, reptile and mammal species.  Artificial light may interfere with 
activities governed by the length of day or photoperiod including; reproduction, dormancy, foraging and 
migration.  In particular, light emissions may attract invertebrates and alter foraging activities of nocturnal 
species.  

Noise and vibration as a result of mining operations may cause interruptions to feeding and resting 
behaviour, reduced population densities, nest failure, abandonment of habitat area/roost sites and 
reduced hunting efficiency (e.g. interference in echolocation for bats).  Species sensitive to disturbance 
such as the Pilbara Leaf-nosed Bat (Rhinonicteris aurantia) and Ghost Bat (Macroderma gigas) 
(discussed in Section 10 of the ERD) may abandon roost sites in proximity to noise and vibration sources 
for the duration of active mining activities.  Blast vibrations may also result in damage to the structural 
integrity of bat roosts. 

6.4.3. Cumulative impacts 

Cumulative impacts on fauna habitat 

Detailed fauna habitat mapping has been completed in the Development Envelope, however detailed 
mapping at the same scale is not available for the Pilbara region.  Land System mapping at a regional 
level by DPIRD provides an opportunity to assess cumulative impacts on broad landscape units, as a 
surrogate for fauna habitat.  Two reasonably foreseeable projects were identified within the region that 
may contribute to cumulative impacts along with the Proposal; Eliwana and Hardey Proposals which are 
described in Section 5.4.1 of the ERD. 
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The cumulative losses of land systems were assessed in Section 5.4.3 of the ERD.  The assessment 
shows that the combined development envelopes for the Proposal and reasonably foreseeable projects 
will have negligible cumulative impact with the maximum extent of clearing associated with Newman 
land system at 1.1% (Table 5-13 of the ERD).  

6.5. Assessment of impacts 

6.5.1. Direct impacts 
The impact assessment has been undertaken against the conceptual footprint which is the product of a 
detailed mine planning process that has taken measures to minimise disturbance to fauna habitat as far 
as practicable.  Upper estimates are provided for the clearing of high and moderate value habitat types. 
The remainder of clearing will be confined to low value habitat types.  The extent of clearing in these 
habitat types is not specified so design flexibility can be retained.  

Loss of fauna habitat 

The Proposal will involve the clearing of up to 4,300 ha of native vegetation.  This comprises up to 
298 ha of high value fauna habitat (Breakaway, Gorge/Gully and Riverine habitats) and approximately 
1,011 ha of moderate value fauna habitat (Drainage Line and Rocky Hill).  No clearing of Alluvial Plain 
habitat is proposed under the conceptual footprint, and changes to the footprint, should they occur, 
would not result in clearing of Alluvial Plain habitat of more than 5% of its total area, therefore would not 
significantly affect the availability of this habitat in the Development Envelope.   

The balance of clearing required for the Proposal (up to approximately 2,991 ha) will occur in the low 
value Stony Plain and Low Hill vertebrate habitat types (noting Low Hill habitat is rated as moderate to 
low value habitat for SREs; however, this habitat is common and widespread in the Pilbara and thus the 
proposed clearing is not expected to significantly impact SREs).  None of the fauna habitats are 
restricted to the Development Envelope, nor are they restricted at the local, sub-regional or regional 
scale.  The proposed clearing of each fauna habitat type is presented in Table 6-6.   

The loss of fauna habitat will result in a reduced local availability of breeding, foraging and dispersal 
habitat for fauna.   

The conceptual footprint of pits and waste dumps has been modified to avoid direct impacts to high 
value caves which are known to provide important roosting sites for Ghost Bats.  Additionally, mining 
restriction zones are proposed to protect significant caves in proximity to the conceptual footprint and 
also the confirmed Pilbara Leaf-nosed Bat maternity roost at Ratty Springs (Gardagarli) as it is the only 
known maternity roost for the species within the Development Envelope (refer to Section 10.6.3 of the 
ERD). The mining exclusion zones proposed for the protection of Aluta quadrata will have the added 
benefit of protecting high and moderate value fauna habitat located within those zones.    

Table 6-6 presents an assessment of impacts to each high and moderate value fauna habitat type.   

Table 6-6: Assessment of impacts to fauna habitat 

Fauna habitat Assessment of impacts 

Gorge / Gully Removal of up to 256 ha of Gorge/Gully habitat, which represents approximately 41% of the 
mapped Gorge/Gully habitat within the Development Envelope.   

In a regional context, the Gorge/Gully habitat type in the Pilbara is restricted to the Chichester 
and Hamersley Ranges but is well represented in these areas (Astron 2018d).  Gorge/Gully 
habitat is also represented within Karijini National Park, approximately 32 km east northeast 
of the Development Envelope.   

Given the high value of this habitat type for conservation significant species and SRE due to 
the presence of microhabitat complexity, refugia and shelter sites, the proposed clearing of 
256 ha is considered a locally significant impact to terrestrial fauna and SRE species values 
as described in Section 10.  However, the proposed clearing represents approximately 41% 
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Fauna habitat Assessment of impacts 
of its mapped extent in the Development Envelope.  As over 50% of its mapped extent will 
remain available in the Development Envelope, there are known occurrences of this habitat 
type outside of the Development Envelope, and represented in conservation reserves, the 
proposed clearing is not expected to be significant at a regional scale.   

Breakaway Removal up to 35 ha of Breakaway habitat, which represents approximately 12% of the 
available Breakaway habitat within the Development Envelope.  The proposed clearing of up 
to 35 ha is considered locally significant due to the value of this habitat for conservation 
significant terrestrial fauna species (Section 10).  However, given that more than 85% of this 
habitat type will remain available in the Development Envelope the proposed clearing is not 
expected to be significant at a regional scale.   

Riverine Removal of up to 7 ha of Riverine habitat to expand the existing mine operations at 
Paraburdoo.  This represents approximately 5% of the Riverine habitat mapped in the 
Development Envelope.  This habitat type is of high value to some conservation significant 
species as they are likely to forage and traverse this habitat type and of medium habitat 
suitability for SRE species as it provides complex and sheltered microhabitats that may 
facililitate fauna dispersal.  As majority of this habitat type will remain available in the 
Development Envelope and the proposed clearing of Riverine habitat is located in Seven 
Mile Creek, which is largely composed of Degraded vegetation (as described in Section 5), 
the proposed clearing is not expected to be significant to terrestrial fauna at a local or regional 
scale.   

Drainage Line Removal of up to 68 ha of Drainage Line habitat.  This represents approximately 9% of the 
mapped Drainage Line habitat within the Development Envelope.  Drainage Line habitat 
includes open river beds and has moderate value to conservation significant species and 
SRE species as the habitat is likely used to traverse between habitats and does not support 
permanent or semi-permanent water bodies.  As over 90% of this vegetation type will remain 
in the Development Envelope, the proposed clearing to this habitat type is not expected to 
result in a significant loss to terrestrial fauna species at a local or regional scale. 

Rocky Hill Removal of up to 943 ha of Rocky Hill habitat, which represents approximately 21% of the 
available Rocky Hills habitat within the Development Envelope.    

This habitat type is considered of moderate value to conservation significant species as they 
are likely to traverse and forage in this habitat type and SRE speciesas it supports complex 
rocky microhabitats that provide opportunities for rocky specialist species to disperse .  Given 
that the majority of this habitat will be retained in the Development Envelope, the proposed 
clearing to this habitat is not expected to represent a significant loss at a local or regional 
scale.   

Assessment of impacts against conservation significant fauna species  

The proposed clearing of up to 1,309 ha of high and moderate value habitat and associated impacts to 
recorded conservation significant fauna species within the Development Envelope is presented below.  

The Northern Quoll, Pilbara Olive Python, Ghost Bat and Pilbara Leaf-nosed Bat are MNES and have 
all been recorded within the Development Envelope and are therefore subject to assessment as part of 
the Environmental Review accredited assessment addressed in Section 10.   

Grey Falcon (Falco hypoleucos) 

The Grey Falcon has been previously recorded within the Development Envelope, with a potential 
breeding pair that may occupy the Development Envelope (Astron 2018c, d).  The most suitable habitat 
is the Drainage Line habitat, particularly in times of inundation when surface water is present 
(Astron 2018d).  This species is highly mobile and is expected to forage across a wide range of habitats 
within and outside of the Development Envelope.   

Clearing will directly impact up to approximately 9 % of Drainage Line habitat in the Development 
Envelope available for potential foraging habitat for the species.  Given the relatively minor disturbance 
to Drainage Line habitat and that foraging is not expected to be restricted to the Development Envelope 
and given the widespread availability of suitable habitat in the region, the proposed disturbance is not 
expected to significantly impact a local population or the conservation status of the species. 
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Western Pebble-mound Mouse (Pseudomys chapmani) 

Clearing will directly impact up to approximately 21% of Rocky Hill habitat and clearing of Low Hill 
habitat, which are likely suitable habitat for this species.  The proposed clearing may include direct 
disturbance to mounds, as three inactive mounds were previously recorded by Astron 2018c, d) in Low 
Hill habitat.  Given the lack of individuals recorded in the Development Envelope, and the widespread 
availability of similar suitable habitat in the region, the Proposal is not expected to adversely affect a 
local population or the conservation status of the species. 

Loss of fauna individuals 

Vehicle and machinery movements for construction and operation of the Proposal have the potential to 
result in fauna strike causing injury or mortality.  In the event of fauna strike, the impact will be limited to 
an individual and will not result in population wide impacts.  Vehicle speed limits will be implemented 
that will reduce the potential for strike and during construction and operation of the Proposal, most 
vehicle movements will occur during daylight hours, which will avoid interaction with nocturnal species.  
Additionally, any roadkill will be removed from trafficable areas as many fauna strikes occur due to 
scavenging of roadkill.  As a result, the potential impacts on fauna from interactions with vehicles and 
machinery are not expected to be significant and will not affect the conservation status of any of the 
species present.    

Assessment of impacts to SRE fauna species  

Three potential SRE taxa; Cryptops `sp. Biologic-CHIL022`, Geophilomorpha `sp. Biologic-CHIL025`, 
and Buddelundia `sp. Biologic-ISOP047` were recorded only inside the conceptual disturbance footprint 
(Biologic 2021c).  

Cryptops ̀ sp. Biologic-CHIL022` was recorded from two sites in Gorge/ Gully habitats at Western Range 
approximately 6.2km apart (Biologic 2021c). Similar Gorge/ Gully habitats, where this species would be 
expected to occur, will remain intact within the known linear range of the species and elsewhere within 
and beyond the Development Envelope. As a result, the potential impacts on this species from the 
Proposal are not expected to be significant.  

Geophilomorpha `sp. Biologic-CHIL025` was recorded from a single site in the moderate value Rocky 
Hill habitat. Approximately 79% of the mapped extent of this habitat, where this species would also be 
expected to occur, will be retained following implementation of the Proposal (Biologic 2021c). Similar 
habitats are also known to occur beyond the Development Envelope in the wider local area, particularly 
to the north, east, and north west. As a result, the potential impacts on this species from the Proposal 
are not expected to be significant. 

Buddelundia `sp. Biologic-ISOP047` was recorded from a single site in the moderate value Low Hills 
habitat. Approximately 88% of the mapped extent of Low Hills habitat, where this species would also be 
expected to occur, will be retained throughout the Development Envelope following implementation of 
the Proposal (Biologic 2021c). Similar habitats are also known to occur beyond the Development 
Envelope in the wider local area, particularly to the north, east, and north west. As a result, the potential 
impacts on this species from the Proposal are not expected to be significant. 

6.5.2. Indirect impacts 
Implementation of the Proposal has the potential to cause indirect impacts on fauna habitat adjacent to 
the conceptual footprint, from altered hydrological regimes, introduction of weeds and disturbance to 
fauna from dust, noise and vibration.  These indirect impacts are detailed below.  

Degradation/alteration of foraging and dispersal habitat from altered hydrological regimes 

Up to approximately 27 ha of riparian vegetation in Seven Mile Creek is expected to be degraded from 
groundwater drawdown from dewatering of the 4EE pit (refer to Section 5).  This area constitutes 
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Riverine habitat, which although degraded is of high value to fauna including the MNES species, Pilbara 
Olive Python which may occupy the Development Envelope.  Groundwater drawdown associated with 
dewatering of the 36W and 66W deposits at Western Range will not impact vegetation as the standing 
groundwater level at those locations is relatively deep, approximately 320 mRL (approximately 40 mbgl), 
well below the nearest sensitive receptor at Ratty Springs (Gardagarli), which sits at approximately 
360 mRL (Section 5 and Section 8 of the ERD). 

Discharge to surface water systems is a common practice at many operations in the Pilbara.  Vegetation 
may respond to prolonged discharge with increased growth and temporarily provide additional shelter 
and foraging habitat for fauna.  Discharge volumes are predicted to be small and the discharge 
intermittent over the life of the mine. Additionally, the discharge will be managed such that the wetting 
front does not extend beyond the boundary of the Development Envelope, restricting the extent of any 
impacts.   Therefore, as the effects of surplus water discharge will be minor and temporary in nature; 
impacts to foraging and dispersal habitat are not expected to be significant.  

Habitat fragmentation and barriers to fauna movement 

The Proposal extends along the east-west Paraburdoo Range, with the greatest potential for habitat 
fragmentation occurring in the Western Range area where disturbance of the range will result in 
fragmentation of habitat in a north-south direction.  Habitat connectivity will be largely maintained in an 
east-west direction to the north of Western Range.  Additionally, north-south habitat connectivity will be 
maintained along the major creeklines in the Development Envelope which will not be directly impacted 
beyond the construction of essential infrastructure and crossings at Seven Mile Creek and Pirraburdu 
Creek connecting Paraburdoo and Western Range.  

Habitat degradation associated with construction activity and/or increased human activity, 
including transmission of weeds, dust, and increased abundance of introduced fauna species 

Construction activity and vehicle movements have the potential to spread weeds.  The Proponent has 
well established weed management practices and implementation of the Proposal is not expected to 
spread or introduce weeds within the Development Envelope to the extent that it affects habitat values.  

The Pilbara region is naturally dusty, and the Proposal is located in and near an existing operational 
mine.  A study examining the impacts of dust on plant health in semi-arid environments found no 
evidence dust deposition up to 77 g/m2/month results in detrimental effects (Matsuki et al. 2016).  In 
high wind conditions, dust may be temporarily generated during the construction phase which may 
deposit on vegetation, adversely affecting habitat quality.  Any potential dust generation is expected to 
be of a short-duration and will not result in permanent impacts to fauna habitat.  Standard dust 
management measures will be implemented for the Proposal to minimise dust associated with clearing 
and vehicle movements. 

Five introduced fauna species have been recorded within the Development Envelope.  These were the 
house mouse, feral cat, dog, horse and European cattle.  All five species are known from the region 
surrounding the Development Envelope. The abundance of these animals is not expected to change 
following implementation of the Proposal as the Proposal will not increase food or water availability for 
these species.  However, feral animal movement may change based on the presence of newly cleared 
areas providing access within the Development Envelope.  Clearing activities may increase access by 
feral predators to areas of retained remnant vegetation and habitat due to the creation of new access 
pathways.  In addition, clearing may also force native fauna to move through cleared areas to reach 
suitable habitat.  These altered movement patterns may result in increased predation of conservation 
significant by feral predators, causing injury and mortality.   

Feral cat control is not currently undertaken within the Development Envelope.  However, the Proponent 
will undertake feral animal control within the Development Envelope. 
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Disturbance from light, noise and/or vibration, and possible displacement of fauna associated 
with construction activity and mining operations. 

Light, noise and vibration have the potential to impact terrestrial fauna within direct proximity to 
construction and mining activities.  These impacts are already present within the Development Envelope 
as a result of existing mining operations.  Vibrations associated with blasting have the potential to result 
in loss of, or damage to, the caves and shelters in Breakaway and Gorge/Gully habitats.   

A Blast Management Plan will be implemented by the Proponent to manage vibration from blasting to 
ensure the structural integrity of significant caves is maintained throughout the life of the mining 
operation (refer to Section 10 for more detail).   

The Proponent has delineated 100 m wide mining restriction zones around significant caves that will 
minimise the risk of vibration affecting cave habitats.  The effectiveness of such zones is discussed 
further in Section 10.8 of the ERD.  

To minimise impacts on fauna species, lighting in mining areas will be directed inwards towards mining 
activities to minimise light overspill.   

6.6. Closure 
Anticipated closure outcomes for Western Range, Eastern Range and Paraburdoo are presented in 
Appendix 5 of the ERD.   

The Closure Plans includes objectives to ensure that vegetation on rehabilitated land is self-sustaining 
and compatible with the post-mining land use, and final landforms are stable and consider ecological 
and hydrological factors.   

Habitat elements considered part of the rehabilitation design include, amongst others: 

• vegetation known to provide food or shelter; 

• retaining and replacing woody debris; 

• retention of leaf litter using small-scale topography; and 

• introducing in-situ rock features.   

Rehabilitation will be conducted in accordance with the Rio Tinto Iron Ore Rehabilitation Handbook and 
will include fauna and habitat monitoring.   

6.7. Mitigation 
The key values for terrestrial fauna are the high value habitats contained within Breakaway, Gorge/Gully 
and Riverine habitats.  The conceptual footprint has been revised to avoid high value habitats including, 
where practicable, habitat features such as caves.   

During planning for the Proposal, preferred options for the placement of key infrastructure and 
constructed landforms such as haul roads and waste dumps were selected to meet project requirements 
whilst balancing minimisation of clearing of significant fauna habitats and minimisation of impacts to 
other identified environmental values within the Development Envelope, such as the threatened flora 
species Aluta quadrata (refer to Section 5).   

Key mitigation measures include: 

• Modification of the 36W pit crest to provide an adequate stand-off for the protection of Cave 6 
(potential Ghost Bat maternity roost). 

• Modification of Waste Dump 1B to allow for the retention of Cave 18 (potential Ghost Bat maternity 
roost).  
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The Proponent has developed mining exclusion zones that capture over 96% of the Western Range 
Aluta quadrata population.  The mining exclusion zones for Aluta quadrata also encompass high and 
moderate value fauna habitat including Gorge/ Gully, Rocky Hills, and Low Hills habitats and will help 
mitigate impacts to high and moderate value habitat.   

The Proponent has also delineated 100 m mining restriction zones around significant bat caves (refer 
to Figure 10-5 of the ERD) that will minimise indirect disturbance (dust and noise) to significant caves 
for Ghost Bat and Pilbara Leaf-nosed Bat (refer to Section 10 of the ERD).   

A Blast Management Plan will be implemented by the Proponent to manage vibration from blasting to 
ensure the structural integrity of significant caves is maintained throughout the life of the mining 
operation (refer to Section 10 of the ERD more detail).   

The Greater Paraburdoo Hub EMP addresses the key environmental factors which were determined by 
the EPA as being relevant to the appropriate management of dewatering, surface water discharge, 
conservation significant vegetation communities and fauna species associated with the Development 
Envelope.  The EMP identifies:  

• mitigation strategies proposed to minimise impacts to significant environmental values;  

• environmental targets that the Proponent will use to monitor performance of the mitigation strategies 
to ensure environmental objectives are met; 

• management and contingency actions aligned with the overall management approach; and 

• management actions that will be implemented in response to monitoring results.  
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Table 6-7: Application of mitigation hierarchy for terrestrial and SRE fauna 

Potential Impact Avoidance Minimisation Rehabilitation Residual impact 

Loss of fauna 
habitat. 

The conceptual 
footprint was modified 
during the design 
phase to avoid direct 
impacts to high value 
terrestrial fauna and 
SRE habitats where 
practicable. 

Mining exclusion zones 
retain high and 
moderate value habitat 
within the 
Development 
Envelope. 

The Proposal has been designed to reduce 
where practicable disturbance of high and 
moderate value Breakaway, Gorge/Gully 
and Riverine habitat within the conceptual 
footprint.   

Clearing of high value habitat will be 
restricted to the areas identified in the 
residual impact column.   

Mining restriction zones retain high and 
moderate value habitat within the 
Development Envelope.  

The Closure Plans include 
objectives to ensure that vegetation 
on rehabilitated land is self-
sustaining and compatible with the 
post-mining land use, and final 
landforms are stable and consider 
ecological and hydrological factors.   

Habitat elements considered part of 
the rehabilitation design include, 
amongst others: 

• vegetation known to provide 
food or shelter; 

• retaining and replacing woody 
debris; 

• retention of leaf litter using 
small-scale topography; and  

• introducing in-situ rock 
features.   

Rehabilitation will be conducted in 
accordance with the Rio Tinto Iron 
Ore Rehabilitation Handbook and 
will include fauna and habitat 
monitoring.   

Residual impacts from the Proposal 
include the removal of: 

• high value fauna habitat: 
• up to 256 ha Gorge/Gully; 
• up to 35 ha Breakaway; and 
• up to 7 ha Riverine. 

• moderate value fauna habitat: 
• up to 68 ha Drainage Line; and 
• up to 943 ha Rocky Hill. 

• up to approximately 2,990 ha of Low 
value fauna habitat comprising Stony 
Plain, and Low Hill habitats, and <5% 
Alluvial Plain habitat.  
 

• high value SRE fauna habitat: 
• up to 256 ha Gorge/Gully; 

• moderate value SRE fauna habitat: 
• up to 35 ha Breakaway;  
• up to 943 ha Rocky Hill; 
• up to 7 ha Riverine; and 
• up to 68 ha Drainage Line. 

• up to approximately 2,990 ha of 
habitat comprising Stony Plain, and 
Low Hill, and <5% Alluvial Plain 
habitat.   

After the mitigation hierarchy has been 
applied, the Proponent considers that the 
direct removal of high value habitat of 
256 ha of Gorge/Gully and 35 ha of 
Breakaway is locally significant to 
terrestrial fauna and SREs.   

An offset is proposed for the locally 
significant residual impacts, even though 
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Potential Impact Avoidance Minimisation Rehabilitation Residual impact 
the residual impact is unlikely to be 
significant at a regional scale. 

The proposed offset for the significant 
residual impact is discussed in 
Section 12 of the ERD.    

Loss of individual 
fauna 

Not applicable The Proponent will undertake progressive 
clearing to allow fauna to migrate away from 
clearing activities or machinery movements.   

Speed limits will reduce risk to fauna. 

Roadkill will be removed from trafficable 
areas. 

Not applicable Vehicle movements and fencing may 
result in mortality for fauna.  These 
impacts affect individuals and are not 
likely to cause a significant impact on 
species. 

Degradation / 
alteration of 
foraging and 
dispersal habitat 
from altered 
hydrological 
regimes. 

Avoidance of 
dewatering is not 
possible for the 
Proposal.   

Surplus groundwater will be utilised on-site 
for mine operations and processing, where 
practicable. Use of dewatering for 
operational water supply will minimise the 
need for additional groundwater abstraction 
from water supply borefields.  

Discharge of surplus dewatering water to 
surface water systems will be minimised (to 
reduce risk of alterations in Riverine/ 
Drainage Line habitat) as discharge to dis-
used pits will be utilised where practicable. 

No specific rehabilitation is 
proposed in relation to altered 
hydrological regimes  

Lowering of groundwater levels from 
groundwater abstraction may impact the 
quality of up to approximately 27 ha of 
GDEs which includes a variety of mapped 
fauna habitats in Seven Mile Creek.  
However, this is not considered a 
significant impact as the vegetation is 
located within a heavily modified 
landscape and is in Degraded condition.   

Surplus water discharge may increase 
the vegetative cover downstream of 
discharge points.  This impact will be 
temporary as discharge will be 
intermittent during the life of mine. 

The Proponent considers the Proposal 
can be appropriately managed to address 
this impact and; therefore, no offsets are 
proposed.   

Habitat 
fragmentation and 
barriers to fauna 
movement. 

Landform corridors 
such as drainage lines 
will remain in the 
Development 
Envelope to maintain 
north-south 
connectivity of habitat.  

Intact high, moderate and low value habitat 
will remain within and around the 
Development Envelope. 

The Closure Plans includes a 
closure objective to ensure that 
vegetation on rehabilitated land is 
self-sustaining and compatible with 
the post-mining land use. 
Rehabilitation will be undertaken 

The maintenance of ecological linkages 
through the Development Envelope is 
expected to ensure populations remain 
connected.  

The Proponent considers the Proposal 
can be appropriately managed to address 
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Potential Impact Avoidance Minimisation Rehabilitation Residual impact 
No avoidance 
measures are 
provided.   

progressively to minimise the 
presence of disturbed areas. 

this impact and; therefore, no offsets are 
proposed.   

Habitat 
degradation 
associated with 
construction 
activity and/or 
increased human 
activity, including 
transmission of 
weeds, dust and 
increased 
abundance of 
introduced fauna 
species. 

Weeds are currently 
established in the 
Development 
Envelope as such, no 
avoidance measures 
have been identified by 
the Proponent.  

Weeds will be managed during operations 
in accordance with the Iron Ore (WA) 
Pilbara Weed Management Strategy and 
includes key actions such as periodic 
spraying and equipment hygiene.   

The Proponent will undertake feral animal 
control within the Development Envelope. 

The Proponent will implement the following 
management measures: 

• dust suppression to minimise 
disturbance to fauna habitats; and 

• locate and construct water sources, 
domestic waste facilities, administration 
facilities and camps to minimise fauna 
(and feral animal) access.   

Weeds will be managed during 
closure as part of the rehabilitation 
process.  

The Proponent considers the Proposal 
can be managed to address any potential 
increase or spread of weeds, dust and 
increased abundance of introduced 
fauna species; and no significant residual 
impact on terrestrial fauna or SRE fauna 
is anticipated.   

Disturbance from 
light, noise and/or 
vibration, and 
possible 
displacement of 
fauna associated 
with construction 
activity and mining 
operations. 

Disturbance from light, 
noise and/or vibration 
is unavoidable given 
the nature of the 
Proposal.  No 
avoidance measures 
have been proposed.   

Proponent will implement a Blast 
Management Plan (refer to Section 10) to 
manage impacts from vibration and ensure 
the structural integrity of significant caves is 
maintained. 

Lighting in mining areas will be directed 
inwards towards mining activities to 
minimise light overspill.  

Not applicable.  The Proponent considers the Proposal 
can be managed to address any potential 
disruption from noise, vibration and light 
on nocturnal foraging behaviour of 
conservation significant fauna species.   

The Proponent anticipates no significant 
residual impact on terrestrial fauna or 
SRE fauna with respect to this potential 
impact. 
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6.8. Predicted outcome 
The key terrestrial fauna and SRE fauna values identified in the Development Envelope include:  

• eight fauna habitat types (Gorge/Gully, Breakaway, Riverine, Drainage Line, Rocky Hill, Low Hill, 
Stony Plain, Alluvial Plain) including significant habitat features such as caves; and 

• presence of seven conservation significant fauna species and 33 potential SRE species.   

The Proponent recognises that the important values for terrestrial fauna relate to high value fauna 
habitat: Gorge/Gully, Breakaway and Riverine habitats.  The conceptual disturbance footprint has been 
designed to reduce impacts to these habitats; mining exclusion and mining restriction zones also 
encompass high and moderate value fauna and will help mitigate impacts to these.  Important values 
relating to MNES are discussed further in Section 10 of the ERD.  

The predicted outcomes of the Proposal in relation to terrestrial fauna include:  

• permanent loss of up to 298 ha of high value terrestrial fauna habitat comprising: 

• up to 35 ha of Breakaway habitat (considered moderate value for SRE); 

• up to 256 ha of Gorge/Gully habitat; and  

• up to 7 ha of Riverine habitat (considered moderate value for SRE). 

• permanent loss of up to 1,011 ha of moderate value fauna habitat comprising: 

• up to 68 ha of Drainage Line habitat; and 

• up to 943 ha of Rocky Hill habitat.  

• permanent loss of approximately 2,991 ha of low value fauna habitat; 

• potential injury and/or mortality if fauna during clearing activities, construction and operation of the 
Proposal;  

• indirect impacts relating to the risk of degradation/alteration of foraging and dispersal habitat from 
altered hydrological regimes within 27 ha of GDEs which includes Riverine habitat in Seven Mile 
Creek and habitat modification in surface water discharge areas; and  

• habitat fragmentation, weeds, dust, feral animals light, noise and/or vibration are expected to be 
effectively managed within the Development Envelope and not represent a significant increased 
risk as a result of the Proposal. 

The Proponent has undertaken comprehensive fauna studies and assessments to assess the terrestrial 
fauna and SRE fauna values within the Development Envelope.  To avoid and minimise impacts to 
present values, the Proponent has: 

• altered the conceptual footprint to minimise disturbance of significant habitat features such as 
caves;  

• delineated mining restriction and exclusion zones to protect significant caves (further detailed in 
Section 10 of the ERD); and  

• developed mining exclusion zones for Aluta quadrata that encompass high and moderate value 
fauna habitat.   

Offsets are proposed to counterbalance the local significant residual impacts on terrestrial fauna and 
SRE values from the removal of high value terrestrial fauna habitat (Gorge/Gully, Riverine and 
Breakaways).  The appropriateness of offsets to achieve the objective of counterbalancing the significant 
residual impacts is discussed in Section 12 of the ERD.    
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Through the implementation of the EPA’s mitigation hierarchy (Section 6.7), the residual impacts of the 
Proposal to terrestrial fauna and SRE fauna are as low as reasonably practicable.  While there are 
significant residual impacts on high value habitat of conservation significant fauna species (outlined 
further in Section 10 of the ERD) at a local scale, the Proposal is not expected to adversely affect the 
conservation status of, or significantly affect the availability or quality of high value habitat at a regional 
scale for, any species (including MNES and SREs).  As such, the EPA’s objective for terrestrial fauna 
will be met and biological diversity and ecological integrity will be maintained.   

Given management commitments, known wide distribution of fauna habitats in the Pilbara, proposed 
offsets and the Proponent’s past performance in implementing appropriate mitigations as part of the 
construction and operation of mining projects in the Pilbara, the Proponent considers that the Proposal 
can be managed to meet the EPA’s objective for terrestrial fauna.   
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