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Executive Summary

Mineral Resources Limited commissioned 360 Environmental to undertake a terrestrial
vertebrate and Short-Range Endemic (SRE) invertebrate fauna assessment to support the
development of the Ashburton Infrastructure Project. The Ashburton Infrastructure Project Haul
Road involves developing a fully sealed private haul road that will begin at the boundary of the
approved Buckland mine (Bungaroo South), about 45 km southwest of Pannawonica, and
continue for approximately 150 km westward towards Onslow. The Survey Area comprises the
proposed haul road alignment and associated buffer (approximately 250 m), supporting
infrastructure areas such as the borrow pits, and a small area adjacent Wheatstone LNG. The
Survey Area is approximately 30,238 ha. A portion of the Survey Area, comprising approximately
6,663 ha, was not assessed during field surveys because of access limitations. A 6,663 ha section
of the Survey Area was included in the desktop assessment but could not be assessed during
field surveys due to access limitations. Fauna habitat mapping has been extrapolated over a
3,418 ha portion of the area that could not be assessed to provide indicative fauna habitat

mapping.

This report presents the background, methods, results, discussion, and conclusions of the
following surveys?:

e Trip 1, June 2020 - basic terrestrial vertebrate fauna survey

e Trip 3, October 2020 - baseline detailed terrestrial vertebrate fauna survey, SRE pitfall
trapping

e Trip 5, April 2021 - targeted conservation significant terrestrial vertebrate fauna survey
and infill baseline detailed terrestrial vertebrate fauna survey

e Trip 10, May/June 2021 - infill targeted conservation significant terrestrial vertebrate
fauna survey, detailed SRE survey.

Information from database search results and 17 previous studies undertaken within the region
were reviewed during the desktop assessment. The desktop assessment identified 441
terrestrial vertebrate fauna taxa, of which 58 are conservation significant. An assessment of the
likelihood of conservation significant vertebrate fauna occurring within the Survey Area was
undertaken, which identified 21 taxa with a high likelihood of occurrence, eighteen taxa with a
medium likelihood of occurrence, and eighteen taxa with a low likelihood of occurrence. The
desktop assessment identified two possible SRE land snail species, however, these species are
considered to have a low and very low likelihood of occurrence within the Survey Area.

The vertebrate fauna and SRE invertebrate fauna surveys followed the EPA (2020) Technical
Guidance - Terrestrial Vertebrate Fauna Surveys for Environmental Impact Assessment and the
EPA (2016) Technical Guidance for sampling of short-range endemic invertebrate fauna where
possible and practicable. A variety of fauna detection methods were utilised, including cage
traps, pitfall traps, funnel traps, camera traps, autonomous recording units, active searching,

L Field trips 2, 4, 6, 7, 8, and 9 were flora and vegetation surveys
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leaf litter sampling and opportunistic observations. The vertebrate fauna surveys recorded a
total of 144 taxa, comprising 62 birds, 25 mammals, 53 reptiles and three amphibians. The SRE
field surveys recorded 307 individual specimens representing 24 taxa of invertebrates that have
the potential to contain SRE species.

Fauna habitat mapping was based on a combination of field observations, fauna habitat
assessment data and vegetation mapping undertaken by 360 Environmental botanists. Ten
fauna habitats were mapped, of which the mesas and breakaways (0.13% of the Survey Area)
and drainage line/river/creek habitats (6.90% of the Survey Area) represent the most value to
conservation significant fauna and overall fauna assemblages. Stony hills and slopes (3.79% of
the Survey Area) provide important dispersal and foraging habitat, particularly when adjacent
the mesas and breakaways. The tidal flats and claypans (5.82% of the Survey Area) provide
important seasonal habitat for conservation significant waterbirds and shorebirds. The plains,
stony plains, and sand dune habitats contain less microhabitat opportunities and provide less
value to most conservation significant fauna taxa and overall fauna assemblages than the
aforementioned habitats.

The drainage line/river/creek and mesas and breakaway habitats are moderately suitable for
SRE invertebrates. The remainder of the fauna habitats within the Survey Area have a low
suitability for SRE invertebrates.

Four conservation significant fauna taxa were recorded confirmed to use the Survey Area during
the fauna surveys:

e Northern Quoll (Dasyurus hallucatus) — Endangered under the BC Act and EPBC Act. High
density populations were recorded in the stony hills and slopes and the mesas and
breakaway habitats within the Survey Area. A population of Northern Quolls uses mesas
within the Survey Area.

e Ghost Bat (Macroderma gigas) — Vulnerable under the BC Act and EPBC Act. Records
consistent with foraging, potential night roosting and possible day roosting were
recorded within mesas and breakaways. No deep, complex caves suitable for maternity
roosts were identified.

e Western Pebble-mound Mouse (Pseudomys chapmani) — Priority 4 under the BC Act. A
recently active mound was recorded on the boundary of the Survey Area in stony hills
and slopes habitat.

e Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Pilbara form) — Vulnerable under the BC
Act and EPBC Act. Records consistent with foraging were recorded within or adjacent to
mesas and breakaways. These records were consistent with known roost sites outside
the Survey Area. No roosting was recorded within the Survey Area.

A fifth conservation significant fauna taxon, the Pilbara Olive Python (Liasis olivaceus barroni),
listed as Vulnerable under the Biodiversity Conservation Act 2016 and the Environment
Protection Biodiversity and Conservation Act 1999, was opportunistically recorded
approximately 20 km south of the Survey Area. The taxon is therefore likely to occur within the
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Survey Area, where it will use drainage line/river/creek habitats and mesas and breakaway
habitats but is most likely widely distributed in the region.

Two likely SRE taxa (taxa known to have closely related taxa that show evidence of short-range
endemism) were recorded at single locations within the Survey Area:

e One Philosciid isopod Philosciidae sp. indet. ‘Onslow’, found in plains habitat.
e One Polydesmid millipede Antichiropus? Juvenile, found in minor drainage

line/river/creek habitat.

Four possible SRE taxa (primarily due to the groups being considered data deficient) were
recorded within the Survey Area:

e Onearmadillidisopod Buddelundia sp. ‘35/36’, found in minor drainage line/river/creek,
Mulga woodland, and stony plain habitat.

e One centipede Cryptops sp. ‘Onslow’, found in minor drainage line/river/creek, stony
hills and slopes, and stony plain habitat.

e Two Olpiid pseudoscorpions Beierolpium sp., and Indolpium sp., found in mesas and
breakaways and stony plain habitat, and stony plain, tidal flats, and stony hills and slopes
habitat respectively.
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1 Introduction

1.1 The Project

Mineral Resources Limited (MRL) commissioned 360 Environmental Pty Ltd (360 Environmental)
to undertake a terrestrial vertebrate and Short-Range Endemic (SRE) invertebrate fauna
assessment to support the development of the Ashburton Infrastructure Project (AIP). The AIP
Haul Road involves developing a fully sealed private haul road that will begin at the boundary of
the approved Buckland mine (Bungaroo South), about 45 km southwest of Pannawonica, and
continue for approximately 150 km westward towards Onslow. The Survey Area is
approximately 30,238 ha and comprises the proposed haul road alignment and associated
buffer (approximately 250 m), supporting infrastructure areas such as the borrow pits, and a
small area adjacent Wheatstone LNG (the Pilbara Ports Authority (PPA) area) (Figure 1).

A 6,663 ha section of the Survey Area was included in the desktop assessment but could not be
assessed during field surveys due to access limitations. Fauna habitat mapping has been
extrapolated over a 3,418 ha portion of the area that could not be assessed (referred to as the
Extrapolation Area) to provide indicative fauna habitat mapping. Additional surveys will be
undertaken in this area in future, the outcomes of which will be documented in a separate
report.

1.2 Scope and Objectives

The purpose of the terrestrial vertebrate and SRE invertebrate fauna assessment was to inform
the Environmental Impact Assessment (EIA) process by undertaking surveys as per the relevant
Technical Guidance (Environmental Protection Authority, 2016, 2020) and to provide baseline
information for supporting documents as part of the approvals process required to develop the
Project.

The specific objectives of the assessment were to:

e Undertake a desktop assessment including relevant database searches and a literature
review to compile and summarise existing records of fauna within the vicinity of the
Survey Area.

e Undertake a basic terrestrial vertebrate fauna survey during June 2020.

e Undertake a single season detailed terrestrial vertebrate fauna survey during November
2020 and an infill detailed terrestrial vertebrate fauna survey during April 2021 using a
variety of fauna detection methods including cage traps, pitfall traps, funnel traps,
camera traps, autonomous recording units (ARUs), active searching and opportunistic
observations.

e Undertake targeted conservation significant vertebrate fauna surveys in April 2021 and
June 2021 with a focus on Northern Quolls, Pilbara Leaf-nosed Bats, Ghost Bats and

Pilbara Olive Pythons.

e Compile an inventory of terrestrial vertebrate fauna based on the results of the desktop
assessment and field surveys.
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¢ Undertake a dual season SRE assessment comprising dry pitfall trapping in October 2020
(dry season) and active searching and leaf litter sampling in June 2021 (post-wet season,
immediately after a rainfall event). Troglofauna and stygofauna are outside the scope of
this assessment.

e Extract, sort and identify potential SRE invertebrate specimens.
e Define and delineate the main fauna habitats present within the Survey Area.

e Extrapolate fauna habitat mapping to provide a map of indicative fauna habitats within
the Extrapolation Area.

® Produce a combined fauna and SRE assessment report based on the findings of the
above.

e Supply a geospatial data package prepared in accordance with IBSA requirements.
This report supersedes the interim report and presents the background, methods, results,

discussion, and conclusions of the terrestrial vertebrate fauna and SRE surveys undertaken to
support the above objectives.
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2 Background

2.1 Protection of Fauna

Western Australian fauna is formally protected by the following legislative measures:
e WA Biodiversity Conservation Act 2016 (BC Act)
e WA Environmental Protection Act 1986 (EP Act)

e Commonwealth Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act).

In addition to these legislative measures, the WA Department of Biodiversity, Conservation and
Attractions (DBCA; formerly Department of Parks and Wildlife) priority fauna list provides a non-
legislative list of possibly threatened, rare but not threatened or near threatened taxa.

In addition to these protection mechanisms, the EIA process is supported by various guidance
documents published by the Environmental Protection Authority (EPA), DBCA and the
Department of Agriculture Water and Environment (DAWE; formerly Department of
Environment, and Department of Sustainability Environment Water Population and

Communities).

Western Australia

e Technical Guidance - Terrestrial Vertebrate Fauna Surveys for Environmental Impact
Assessment (Environmental Protection Authority, 2020)

e Technical Guidance - Sampling of short range endemic invertebrate fauna
(Environmental Protection Authority, 2016)

e Interim guideline for preliminary surveys of Night Parrot (Pezoporus occidentalis) in
Western Australia (Department of Parks and Wildlife, 2017).

Commonwealth

e Matters of National Environmental Significance — Significant impact guidelines 1.1
Environment Protection and Biodiversity Conservation Act 1999 (Department of the
Environment, 2013)

e Survey guidelines for Australia's threatened mammals: Guidelines for detecting
mammals listed as threatened under the EPBC Act (Department of Sustainability
Environment Population and Communities, 1999)

e Survey guidelines for Australia's threatened birds: Guidelines for detecting birds listed as
threatened under the EPBC Act (Department of the Environment Water Heritage and the
Arts, 2010)

e Survey guidelines for Australia's threatened reptiles: Guidelines for detecting reptiles
listed as threatened under the EPBC Act (Department of Sustainability Environment
Water Population and Communities, 2011)
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e Survey guidelines for Australia’s threatened bats: Guidelines for detecting bats listed as
threatened under the EPBC Act (Department of the Environment Water Heritage and the
Arts, 1999)

e [EPBC Act Policy Statement 3.21 - Industry guidelines for avoiding, assessing and
mitigating impacts on EPBC Act listed migratory shorebird species (Department of the
Environment and Energy, 2017)

e EPBC Act referral guideline for the endangered Northern Quoll Dasyurus hallucatus
(Department of the Environment, 2016).

2.2 Existing Environment

2.2.1 Climate

Two Bureau of Meteorology (BoM) weather stations were consulted due to the size of the
Survey Area. The closest long-term BoM weather stations with a complete dataset are Onslow
Airport (Station 5017) and Pannawonica Station (Station 5069), located approximately 9 km
north of the western end of the Survey Area and 45 km north of the eastern end of the Survey
Area, respectively (Figure 1).

The long-term mean minimum temperature for Onslow Airport ranges from 13.1°C (July) to
25.1°C (February) (1940 to 2021) and the long-term mean maximum temperature ranges from
25.5°C (July) to 36.5°C (January) (Figure 2) (Bureau of Meteorology, 2021).

The long-term mean minimum temperature for Pannawonica ranges from 12.6°C (July) to 25.2°C
(January and February) (1971 to 2021) and the long-term mean maximum temperature ranges
from 26.7°C (July) to 41.0°C (January) (Figure 3) (Bureau of Meteorology, 2021).

The long-term annual average rainfall for Onslow Airport is 307.7 mm (Bureau of Meteorology,
2021). In 2020, the Onslow Airport weather station recorded 77.4 mm of rainfall, which is
230.3 mm below the long-term average of 307.7 mm (Bureau of Meteorology, 2021). The
station recorded 253.6 mm of rainfall in January to May 2021, which is 27.6 mm above the long-
term average of 226.0 mm for the same period (Bureau of Meteorology, 2021).

The long-term annual average rainfall for Pannawonica is 403.1 mm (Bureau of Meteorology,
2021). In 2020, the Pannawonica weather station recorded 263.9 mm of rainfall, which is
139.2 mm below the long-term average of 403.1 mm (Bureau of Meteorology, 2021). The
station recorded 386.6 mm of rainfall in January to May 2021, which is 80.9 mm above the long-
term average of 305.7 mm for the same period (Bureau of Meteorology, 2021).
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Figure 2: Long term and monthly total rainfall, maximum and minimum temperatures for

Onslow Airport Weather Station (Station 5017) (Bureau of Meteorology, 2021).
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Figure 3: Long term and monthly total rainfall, maximum and minimum temperatures for

Pannawonica Weather Station (Station 5069) (Bureau of Meteorology, 2021).
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2.2.2 Interim Biogeographic Regionalisation of Australia

The Interim Biogeographic Regionalisation of Australia (IBRA) divides Australia into 89
bioregions based on major biological, geographical, and geological attributes. These bioregions
are subdivided into 419 subregions as part of a refinement of the IBRA framework (Department
of the Environment and Energy, 2016). The Survey Area extends across two IBRA bioregions and
three IBRA subregions (Table 1; Figure 4). The majority of the Survey Area occurs within the
Pilbara region.

Table 1: IBRA regions and subregions within the Survey Area

: Subregion S
IBRA Region g Description
(code)
Carnarvon Cape Range “The Carnarvon bioregion is composed of quaternary alluvial, aeolian and
(CARO1) marine sediments overlying Cretaceous strata. A mosaic of saline alluvial

plains with samphire and saltbush low shrublands, Bowgada low
woodland on sandy ridges and plains, Snakewood scrub on clay flats, and
tree to shrub steppe over hummock grasslands on and between red sand
dune fields. Limestone strata with Acacia stuartii or A. bivenosa shrubland
outcrop in the north, where extensive tidal flats in sheltered embayments
support mangal.” (Kendrick and Mau, 2002).

Pilbara Hamersley “PIL3 is the Southern section of the Pilbara Craton. Mountainous area of
(PILO3) Proterozoic sedimentary ranges and plateaux, dissected by gorges (basalt,
shale, and dolerite). Mulga low woodland over bunch grasses on fine
textured soils in valley floors, and Eucalyptus leucophloia over Triodia
brizoides on skeletal soils of the ranges. The climate is Semi-desert
tropical, average 300mm rainfall, usually in summer cyclonic or
thunderstorm events. Winter rain is not uncommon. Drainage into either
the Fortescue (to the north), the Ashburton to the south, or the Robe to
the west. Subregional area is 6,215,092ha.” (Kendrick, 2001).

Roebourne “Quaternary alluvial and older colluvial coastal and subcoastal plains with
(PILO4) a grass savannah of mixed bunch and hummock grasses, and dwarf shrub
steppe of Acacia stellaticeps or A. pyrifolia and A. inaequilatera. Uplands
are dominated by Triodia hummock grasslands. Ephemeral drainage lines
support Eucalyptus victrix or Corymbia hamersleyana woodlands.
Samphire, Sporobolus and mangal occur on marine alluvial flats and river
deltas. Resistant linear ranges of basalts occur across the coastal plains,
with minor exposures of granite. Islands are either Quaternary sand
accumulations, or composed of basalt or limestone, or combinations of
any of these three. Climate is arid (semi-desert) tropical with highly
variable rainfall, falling mainly in summer. Cyclonic activity is significant,
with several systems affecting the coast and hinterland annually.
Subregional area is 2,008,983ha.” (Kendrick and Stanley, 2001).
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2.2.3 Soil Landscapes and Land Systems

Soil landscapes and land system mapping of WA described broad soil and landscape
characteristics from regional to local scales, ranging from 1:20,000 to 1:250,000 (Department of
Agriculture and Food WA, 2012). The Survey Area intercepts sixteen land systems (Table 2;
Figure 5), including a small area of tidal flats near the coast, extending eastwards across sandy
plains and stony plains, to inland hills at the eastern end.

Table 2: Land systems within the Survey Area

Land System Description

“ (Department of Agriculture and Food WA, 2012)

Alluvial plains and flood plains supporting snakewood
Cane System 202Cn shrublands, soft and hard spinifex grasslands and tussock
grasslands.

Rugged sandstone hills, ridges, stony footslopes and
Capricorn System 296Cp interfluves supporting low acacia shrublands or hard spinifex
grasslands with scattered shrubs.

Dune fields supporting soft spinifex and minor hard spinifex

Dune System 201Du
grasslands.

Sandy plains with linear dunes and broad sandy swales
Giralia System 203Gi supporting hummock grasslands of hard and soft spinifex with
scattered acacia shrubs.

Rough shale hills, stony plains and broad drainage floors

Houndstooth System 296Ht supporting hard spinifex grasslands and sparse shrubs.

Bare coastal mudflats (unvegetated), samphire flats, sandy
Littoral System 201Li islands, coastal dunes, and beaches, supporting samphire low
shrublands, sparse acacia shrublands and mangrove forests.

Low mesas and hills of sedimentary rocks supporting soft and

Nanutarra System 296Nn hard spinifex shrubby grasslands.

Newman System 285Ne Rugged.Ja.splllte plateaux, ridges and mountains supporting
hard spinifex grasslands.

Onslow System 2010n UnduIaTtl'ng sandplains, dunes ja\nd level clay plains supporting
soft spinifex grasslands and minor tussock grasslands.

Peedamulla System 202Pe Gravelly plains supporting hard spinifex grasslands and minor
snakewood shrublands.
L . . .

Robe System 296R0 o.w'plateaux, mesjas and buttes f)f.llmomte supporting soft
spinifex and occasionally hard spinifex grasslands.

Sherlock System 2965k Stony alluvial plains supporting .snakewood shrublands with
patchy tussock grasses and spinifex grasslands.

Stuart System 2965t Gently undulating stony plains supporting hard and soft

spinifex grasslands and snakewood shrublands.

Stony plains and low ridges of sandstone and other
Tanpool System 202Tp sedimentary rocks supporting hard spinifex grasslands and
snakewood shrublands.

Broad sandy plains, pebbly plains and drainage tracts
Uaroo System 202Ua supporting hard and soft spinifex hummock grasslands with
scattered acacia shrubs.
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Land System Description

(Department of Agriculture and Food WA, 2012)

Urandy System

296Uy

Stony plains, alluvial plains and drainage lines supporting
shrubby soft spinifex grasslands.

224

Hydrography

Hydrographic features intersecting and within the vicinity of the Survey Area have been
identified using linear hydrography GIS data (Department of Water and Environmental
Regulation, 2016). These features are described in Table 3 and shown in Figure 5.

Table 3: Hydrographical features in the vicinity of the Survey Area

Hydrographical

Feature

Description

Major river flowing north-westerly from its source located west of the Hamersley
Range, through the Cane River Conservation Park and the Onslow Coastal plain, before

Cane River discharging into the Indian Ocean at Yardie Landing approximately 35 km northeast of
Onslow.
Major tributary merging with Mungarathoona Creek and joining the Robe River. The
Red Hill Creek Red Hill Creek is 37.9 km long, and its elevation varies from 215 m to 116 m over its

length.

Minor Tributary
of the Cane River

A minor tributary that traverses the Survey Area and flows between the Cane River and
the Onslow Estuarine Tidal Flat.

Minor Tributary
of the Cane River

A minor tributary that traverses the Survey Area. The minor tributary flows parallel to
the Cane River before joining it.

Estuarine Tidal
Flat

Significant A significant stream that traverses the western end of the Survey Area and flows into
Stream the Onslow estuarine tidal flat.

Estuarine tidal flat subject to tidal inundation.
Onslow The isolated north-western portion of the Survey Area, located within Pilbara Port

Authority (PPA area) tenure is less than one kilometre south of the coastline within this
hydrographic feature. Regular seasonal flooding is a natural part of the ecosystem in

this location, triggered by the passage of tropical cyclones and storms within the region.

360 Environmental Pty Ltd
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2.2.5 Broad Vegetation Associations

Mapping of pre-European broad vegetation within WA was completed on a broad scale
(1:1,000,000) by Beard (1976). These vegetation types were later re-assessed by Shepherd et al.
(2002), resulting in 819 vegetation associations within WA.

Thirteen vegetation systems associations are mapped within the Survey Area (Table 4;Figure 6).
Descriptions of these vegetation systems associations and their representation on a sub-regional
scale are provided in Table 4.



4441AG_Rev4

Vertebrate Fauna and SRE Assessment
Ashburton Infrastructure Project

Mineral Resources Limited

360

environmental

Table 4: Representation of broad vegetation types within the relevant subregion (Department of Biodiversity Conservation and Attractions,

2019a)

System and

Current

Vegetation Description Pre- Remaini Extent Within
emaining :
Association European Current (ha) (%) Managed in | Survey Area
(ha) - DBCA Lands (ha)
(%) *
Representation across the Cape Range (CAR01) sub-region
CapeYannare | 1ol mud flat 100,987.52 99,790.74 98.81 0.42 39.88
Coastal Plain 127
Cape Yannare Shrub-steppe. Hummock grassland with scattered shrubs or mallee
Coastal Plain 670 | (Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.) 147,808.61 147,792.06 99.99 11.67 4717.37
Cape Yanr?are Shr.ub-.steppe. Hummock grasslland with scattered shrubs or mallee 221,820.23 221,812.78 100.00 25.04 83131
Coastal Plain 98 (Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.)
Cape Yannare | . icornia spp. communities in saline areas 29,193.60 28,442.66 97.43 15.87 13.59
Coastal Plain 676
Representation across the Hamersley (PIL03) sub-region
Hamersley g2 | ummock grassland with scattered bloodwoods and snappy gum 2,177,573.90 | 2,165,224.21 99.43 13.57 3.40
(Triodia spp., Corymbia dichromophloia, Eucalyptus leucophloia)
OnsloYv Coastal Shr'ub—'steppe. Hummock grasslgnd with scattered shrubs or mallee 26,057.99 26,057.99 100.00 0.01 431013
Plain 605 (Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.)
Stuart Hills 103 | S1rub-steppe. Hummock grassland with scattered shrubs or mallee 614,056.46 | 613,923.76 99.98 4.99 3094.31
(Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.)
Stuart Hills 583 ig;rsjfsgi‘;b;;;efpe' Hummock grassland with sparse shrubs (Triodia 240,724.25 240,724.25 100.00 41.16 10624.14

360 Environmental Pty Ltd
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System and Current
Vegetation Description Pre- Remaini Extent Within
emaining :
Association European Current (ha) (%) Managed in | Survey Area
(LE)) - DBCA Lands (4F)]
(%) *
Low woodland or open low woodland. Other acacia, banksia,
. ) ) . B .
Stuart Hills 612 | PEPPerMInt, cypress pine, casuarina, York gum, Acacia spp., Banksia 476.16 476.16 100.00 N/A 186.76
spp., Agonis flexuosa, Callitris spp., Allocasuarina spp., Eucalyptus
loxophleba.
Representation across the Roebourne (PIL04) sub-region
Onslon Coastal Low V\./oodland, open low \{voodland,.or sparse woodland. Mulga 5.235.61 5.235.61 100.00 N/A 479.9
Plain 29 (Acacia aneura) and associated species
O”ﬂl‘;‘;‘;i‘;assta' Scrub or very open scrub / Grass-steppe 14478151 | 144,769.91 99.99 62.89 4870.21
OnsIoYV Coastal Shr.ub-.steppe. Hummock grasslland with scattered shrubs or mallee 32.103.70 32.103.70 100.00 N/A 936.80
Plain 606 (Triodia spp., Acacia spp., Grevillea spp., Eucalyptus spp.)
Woodland other. Wheatbelt; York gum, salmon gum etc. (Eucalyptus
0nS|0\.N Coastal loxoph.leba, E. salmor.)opi.rlom).. Goldfields; gimlet, redw.ood etc: (E. 2117.88 2117.83 100.00 10.23 130.49
Plain 641 salubris, E. oleosa). Riverine; rivergum (E. camaldulensis). Tropical;
messmate, woolybush

*As a portion of the current extent

360 Environmental Pty Ltd 14
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2.2.6

Environmentally Sensitive Areas

Environmentally Sensitive Areas (ESAs) are declared by the Department of Water and
Environmental Regulation (DWER) to prevent the degradation of important environmental
values such as Threatened flora, Threatened Ecological Communities (TECs) or significant
wetlands (Western Australian Government, 2005). The Western Australian Government (2005)
defines ESAs as:

(a)

A declared World Heritage property as defined in section 13 of the Environment
Protection and Biodiversity Conservation Act 1999 of the Commonwealth

(b) An area that is included on the Register of the National Estate, because of its natural

(c)
(d)

(e)
(f)

(8)

(h)

(i)

(i)

heritage value, under the Australian Heritage Council Act 2003 of the Commonwealth
A defined wetland and the area within 50 m of the wetland

The area covered by vegetation within 50 m of rare flora, to the extent to which the
vegetation is continuous with the vegetation in which the rare flora is located

The area covered by a threatened ecological community

A Bush Forever site listed in ‘Bush Forever’ Volumes 1 and 2 (2000), published by the
Western Australia Planning Commission, except to the extent to which the site is
approved to be developed by the Western Australia Planning Commission, as described
in subclause (3)

The areas covered by the following policies:
(i) The Environmental Protection (Gnangara Mound Crown Land) Policy 1992
(ii) The Environmental Protection (Western Swamp Tortoise) Policy 2002.

The areas covered by the lakes to which the Environmental Protection (Swan Coastal
Plain Lakes) Policy 1992 applies

Protected wetlands as defined in the Environmental Protection (South West Agricultural
Zone Wetlands) Policy 1998

Areas of fringing native vegetation in the policy area as defined in the Environmental
Protection (Swan and Canning Rivers) Policy 1998.

No ESAs occur within the Survey Area (Figure 7). The nearest ESAs are:

A series of offshore island, the closest being Ashburton Island, approximately 13 km
north of the PPA portion of the Survey Area.

A 96.9 km stretch of coastline on the eastern side of the Exmouth Gulf. The ESA is
located approximately 30.0 km west of the western portion of the Survey Area, and
25.4 km southwest of the PPA portion of the Survey Area.

A series of wetlands surrounding the Fortescue River, which are located approximately
97.8 km northeast of the eastern end of the Survey Area.

A defined area north of Millstream Chichester National Park, which is located
approximately 106.9 km northeast of the eastern end of the Survey Area.

360
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e Adefined area located 102.4 km south of the eastern end of the Survey Area.

2.2.7 Conservation Areas

A small portion of the Survey Area (approximately 19 ha) overlaps the north-eastern portion of
the Cane River Conservation Park, which is vested under the Conservation Commission of
Western Australia (Figure 7).

Other conservation areas near the Survey Area are (Department of Biodiversity Conservation
and Attractions, 2019):
e Unallocated Crown Land (LR3046/473), vested under the department of Planning, Lands

and Heritage — located approximately 1 km south of the Survey Area

e Unallocated Crown Land (LR3115/822), vested under the department of Planning, Lands
and Heritage — located approximately 40 km south of the Survey Area

e Barlee Range Nature Reserve (R 26808), vested under the Conservation Commission of
Western Australia — located 104 km south of the Survey Area

e Millstream Chichester National Park (R 30071), vested under the Conservation
Commission of Western Australia — located 98 km northeast of the eastern end of the

Survey Area.

In addition, the Onslow estuarine tidal flat, which overlaps the northwestern portion of the
Survey Area, is listed in the EPA Redbook as a Recommended Conservation Reserve.
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3 Methods

The basic and detailed terrestrial vertebrate fauna and SRE surveys documented within this
report were undertaken in accordance with the Technical Guidance - Terrestrial Vertebrate
Fauna Surveys for Environmental Impact Assessment (Environmental Protection Authority,
2020) and the Technical Guidance - Sampling of short range endemic invertebrate fauna
(Environmental Protection Authority, 2016) and with consideration for the relevant EPBC
guidelines discussed within Section 2.1.

3.1 Desktop Assessment

3.1.1 Literature Review

Background information regarding the existing environment within the Survey Area and
surrounds was compiled prior to the field surveys (see Section 2.2). Previous studies were
sourced from the EPA Consultation Hub, the Index of Biodiversity Surveys for Assessments (IBSA)
website, internet search engine, or provided directly by MRL, were reviewed and summarised:

e 2011 Targeted Surveys for Populations of the Northern Quoll on the West Pilbara Iron
Ore Project (Rapallo Environmental, 2012b)

e A level 1 Vertebrate Fauna Assessment of the Proposed Tubridgi to Wheatstone Gas
Pipeline, Western Australia (Ninox Wildlife Consulting, 2011)

e Annual Monitoring Survey of the WPIOP Stage 1 for APl Management (Rapallo
Environmental, 2013)

e Biological Assessment of the Conservation Focus Area for APl Management (Rapallo
Environmental, 2012a)

e Echolocation Survey of Bat Activity (Bat Call WA, 2015)

e Flora and vegetation survey and terrestrial fauna survey for the Pilbara Regional Waste
Management Facility (Phoenix Environmental Sciences, 2017)

e Flora, Vegetation and Fauna Habitat Assessment at Bourne Highway (Rio Tinto Iron Ore,
2018)

e Pilbara Olive Python Reconnaissance Survey of the West Pilbara Iron Ore Project (Rapallo
Environmental, 2011)

e Solomon Hub Vertebrate Fauna Assessment (ecologia Environment, 2015)

e West Pilbara Iron Ore Project Activity Assessment for Bats of Conservation Significance
(Astron Environmental Services, 2012)

e West Pilbara Iron Ore Project Habitat Assessment for Terrestrial Fauna of National
Environmental Significance (Astron Environmental Services, 2011a)

e West Pilbara Iron Ore Project MNES Fauna Species Habitat Assessment (Biota
Environmental Sciences, 2015a)
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e West Pilbara Iron Ore Project Onslow Rail Corridor — Level 1 Fauna Assessment (Biota
Environmental Sciences, 2008)

e West Pilbara Iron Ore Project Onslow Rail Corridor Terrestrial Fauna Survey (Biota
Environmental Sciences, 2009)

e West Pilbara Iron Ore Project Pilbara Leaf-nosed Bat Habitat Assessment (Astron
Environmental Services, 2011b)

e West Pilbara Iron Ore Project Red Hill Creek Terrestrial Fauna Assessment: Phase 1 (Biota
Environmental Sciences, 2015b)

e West Pilbara Iron Ore Project Stage 1 Extension Terrestrial Fauna Assessment: Phase 1
(Biota Environmental Sciences, 2015c).

3.1.2 Database Searches
Database searches were undertaken to compile a list of potential fauna and identify potential

conservation significant fauna within or surrounding the Survey Area (Table 5). The search area
for each parameter was varied to reflect distances recommended by DBCA.

Table 5: Database searches

Database Name Da.te Search Area
Received

NatureMap (including Birdata) (Department of 5 June 2020 Search by line with a 20 km buffer
Biodiversity Conservation and Attractions, 2020a) (coordinates provided in Appendix A)
Threatened and Priority Fauna Search (Department .
of Biodiversity Conservation and Attractions, 27 May 2020 3(())|kmo:uffer applied to the Survey Area
2020b) pove
Protected Matters Search Tool (Department of 3 June 2020 Search by line with a 50 km buffer
Agriculture Water and the Environment, 2020) (coordinates provided in Appendix A)
WAM database search for Arachnids, Crustacea, 1,400,000 ha area bounded by the
and Molluscs (Western Australian Museum, 2021a, March 2021 northwest corner (21.545137°S,
2021c, 2021d) 114.726345°E) and the southeast corner
(22.256384°S, 116.539467°E)
3.1.3 Conservation Significant Vertebrate Fauna Likelihood of Occurrence

Terrestrial vertebrate fauna taxa of conservation significance? identified by the database
searches were assessed to determine their expected likelihood of occurrence within the Survey
Area prior to the field surveys. The likelihood of occurrence for each taxon was then confirmed
or revised post-field survey.

The assessment was completed based on the criteria presented in Table 6. Taxa recorded within
the Survey Area or considered to have a high or medium likelihood of occurrence are discussed
in detail. Taxa with a low likelihood of occurrence are not discussed unless justification for the
classification is required.

2 Species listed as Marine under the EPBC Act were not included as conservation significant as the
Marine listing only applies within Commonwealth marine areas.
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Table 6: Vertebrate fauna likelihood of occurrence criteria

Confirmed  Recorded during the field surveys.

High Preferred habitat is present within the Survey Area, the Survey Area is within the taxon’s known
distribution, and the taxon has been recorded near the Survey Area in the last 15 years. The
Survey Area and surrounding habitat is expected to support individuals or populations of the
taxon.

Medium The high likelihood of occurrence criteria has not been met, however suitable (not necessarily
preferred) habitat occurs within the Survey Area and the Survey Area is within or near the taxon’s
known distribution. The Survey Area and surrounding habitat may support individuals or
populations of the taxon.

Low No suitable habitat is present within the Survey Area, or the Survey Area is well outside the
taxon’s known distribution, or the taxon is considered locally or regionally extinct. The Survey
Area and surrounding habitat are unlikely to support individuals or populations of the taxon,
however individuals may rarely occur as transients or vagrants.

3.14 SRE Invertebrate Fauna Likelihood of Occurrence

Based on the analysis of all available information, potential SRE invertebrate taxa were assigned
a level of likelihood to be present within habitats contained in the Survey Area. In the absence
of universally recognised criteria, these criteria have been developed by highly experienced SRE
practitioner Dr Timothy Moulds from Invertebrate Solutions Pty Ltd (Invertebrate Solutions).
These levels of likelihood are described in Table 7.

Table 7: SRE taxa likelihood of occurrence criteria

Likelihood Definition

Definite The taxon is confirmed to occur within the Survey Area.

Habitat for the taxon is known to occur within the Survey Area and known records of the

High taxon are within 20 km.

Habitat for the taxon is known to occur within the Survey Area and known records of the
Moderate o

taxon are within 50 km.
Low The taxon has been recorded from within 50 km, however, no habitat is present for the taxon

within the Survey Area.

No habitat exists for the taxon within the Survey Area and no records of the taxon are within
Very low 50 km or the distribution of the taxon is known well enough to exclude its presence within
the Survey Area.

3.2 Field Surveys

A basic terrestrial vertebrate fauna survey was undertaken in June 2020 followed by detailed
and targeted conservation significant terrestrial vertebrate fauna surveys, which were
undertaken in October 2020, April 2021, and June 2021. Dry pitfall trapping for SRE taxa was
undertaken in October 2020 in conjunction with the detailed terrestrial vertebrate fauna survey
and a detailed SRE survey was undertaken in June 2021. This is outside the optimal time period
for SRE surveys (Environmental Protection Authority, 2016), however a 68.8 mm rainfall event
was recorded in the four days prior to the survey. Furthermore, active searching is effective
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outside the optimal survey period because detection of SRE invertebrates does not depend on
invertebrate activity levels. Table 8 outlines the scope and dates of the four relevant field trips>.

Table 8: Field trip scope and schedule

Person
Personnel Field
DEWS
Basic terrestrial vertebrate fauna
1 survey, preliminary identification of 5—15June Evan Webb 18
(Vertebrate) potential trap sites and habitat 2020 Lukas Geidans
descriptions.
3 Baseline detailed terrestrial vertebrate 7-20 Evan WeF’b
fauna survey, comprehensive trapping Lukas Geidans
(Vertebrate . October ) 48
program and active searches, SRE Ed Swinhoe
and SRE) itfall trapping. 2020 .
P pping Mike Brown
Targeted conservation significant
terrestrial vertebrate fauna survey and Evan Webb
5 infill baseline detailed terrestrial 16 -27 Po Walker 30
(Vertebrate) vertebrate fauna survey, April 2021 PRy
comprehensive trapping program and Ed Swinhoe
active searches.
Infill targeted conservation significant
terrestrial vertebrate fauna survey and 31 May -5 Evan Webb 10
10 active searches in additional Survey June 2021 Poppy Walker
(Vertebrate Area added to the Project April 2021.
and SRE) .
Detailed SRE survey. Active searches 3-9June Lukas Geidans -
and habitat assessments. 2021 Dale Carter (MRL)
3.2.1 Field Personnel

The fauna and SRE field surveys were undertaken by a team with a combined 39 years of
experience conducting surveys of similar scope throughout WA, in particular the Pilbara region.
Table 9 outlines the team members, their relevant experience conducting similarly scoped work
and the relevant survey. The SRE field survey was supported by MRL representative, Dale Carter
and SRE specimen identification and data curation was managed by Dr Timothy Moulds.

Table 9: Field Team Members

Personnel Role Trips Years of Experience
Evan Webb Zoologist Trips 1,3, 5and 10 4 Years
Lukas Geidans Ecologist Trips 1 and 3 and 10 (SRE) 4 Years
Edward Swinhoe Senior Zoologist Trips 3 and 5 15 Years
Michael Brown Senior Zoologist Trip 3 only 15 Years

3 Field trips 2, 4, 6, 7, 8, and 9 were flora and vegetation surveys
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Personnel Years of Experience
Christina (Poppy) Walker Zoologist Trips 5 and 10 1VYear
3.2.2 Licence and Authorisation

Both the detailed terrestrial vertebrate fauna and the SRE invertebrate fauna survey were
completed under Fauna Taking (Biological Assessment) Licence — Regulation 27 (BA27000324
and BA27000324-2) and an authorisation to take or disturb threatened species under Section 40
of the BC Act (TFA2020-0104 and TFA2020-0104-02) (Appendix B).

3.2.3 Weather Conditions

3.23.1 Trip 3 — Baseline Detailed Fauna Survey

Weather conditions for the baseline detailed fauna survey (Trip 3) are presented in Table 10.
Temperature data is from Mardie (Station 5008) and rainfall data is from Red Hill (Station 5022)
(Bureau of Meteorology, 2021). Temperatures during the survey were similar to the long-term
average minimum temperature (17.6°C) and maximum temperature (35.0°C) for October. A
total of 0.0 mm of rainfall was recorded during October 2020, which is similar to the long-term
average of 1.6 mm.

Table 10: Baseline detailed fauna survey (Trip 3) weather conditions

Temperature (°C)

Rainfall (mm)

07/10/2020 12.0 29.1 0
08/10/2020 14.0 329 0
09/10/2020 13.0 29.7 0
10/10/2020 17.9 30.8 0
11/10/2020 19.4 333 0
12/10/2020 20.7 36.1 0
13/10/2020 19.9 39.8 0
14/10/2020 20.8 41.0 0
15/10/2020 22.3 39.4 0
16/10/2020 19.8 324 0
17/10/2020 18.6 28.8 0
18/10/2020 17.5 28.6 0
19/10/2020 17.7 29.0 0
20/10/2020 18.2 311 0
3.23.2 Trip 5 — Targeted and Infill Baseline Detailed Fauna Survey

Weather conditions for the targeted and infill baseline detailed fauna survey (Trip 5) are
presented in Table 11. Temperature data is from Mardie (Station 5008) and rainfall data is from

360 Environmental Pty Ltd 23



4441AG_Rev4 Vertebrate Fauna and SRE Assessment B SO

Ashburton Infrastructure Project
environmental

Mineral Resources Limited o060

Red Hill (Station 5022) (Bureau of Meteorology, 2021). Temperatures during the survey were
similar to the long-term average minimum temperature (21.2°C) and maximum temperature
(35.9°C) for April. A total of 93.9 mm of rainfall was recorded during April 2021, which is above
the long-term average of 21.9 mm.

Table 11: Targeted and infill baseline detailed fauna survey (Trip 5) weather conditions

Temperature (°C)

Rainfall (mm)

16/04/2021 23.1 34.4 0
17/04/2021 22.2 35.9 0
18/04/2021 22.2 36.3 0
19/04/2021 21.6 34 0
20/04/2021 19.6 333 0
21/04/2021 20.1 335 0
22/04/2021 20.5 35.7 0
23/04/2021 18.4 35.6 0
24/04/2021 17 36.1 0
25/04/2021 19.2 36.3 0
26/04/2021 19.2 35.5 0
27/04/2021 17.7 35.7 0
3.2.33 Trip 10 — Infill Targeted Fauna Survey

Weather conditions for the infill targeted fauna survey (Trip 10) are presented in Table 12.
Temperature data is from Mardie (Station 5008) and rainfall data is from Red Hill (Station 5022)
(Bureau of Meteorology, 2021). Temperatures during the survey were similar to the long-term
average minimum temperature (14.0°C) and maximum temperature (28.2°C) for June. A total of
16.2 mm of rainfall was recorded during June 2021, which is below the long-term average for
June (36.7 mm). Above average rainfall was recorded in the month preceding the survey; a total
of 129.4 mm of rainfall was recorded during May 2021, compared to the long-term average of
33.7 mm.

Table 12: Infill targeted fauna survey (Trip 10) weather conditions

Temperature (°C)

Rainfall (mm)

31/05/2021 15.8 26.6 0
01/06/2021 134 28.8 0
02/06/2021 17.2 23.6 0
03/06/2021 17.3 23.2 0
04/06/2021 16.9 24.1 1
05/06/2021 15.2 28.8 0
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3.2.34 Trip 10 — SRE Survey

Weather conditions for the SRE survey are presented in Table 13. Temperature data is from
Mardie (Station 5008) and rainfall data is from Red Hill (Station 5022) (Bureau of Meteorology,
2021). Temperatures during the survey were similar to the long-term average minimum
temperature (14.0°C) and maximum temperature (28.2°C) for June. A total of 16.2 mm of rainfall
was recorded during June 2021, which is below the long-term average for June (36.7 mm). Above
average rainfall was recorded in the month preceding the survey; a total of 129.4 mm of rainfall
was recorded during May 2021, compared to the long-term average of 33.7 mm.

Table 13: SRE survey (Trip 10) weather conditions

Temperature (°C)

Rainfall (mm)

03/06/2021 17.3 23.2 0
04/06/2021 16.9 24.1 1
05/06/2021 15.2 28.8 0
06/06/2021 19.1 28.2 0
07/06/2021 20.2 30.4 0
08/06/2021 20.6 29 0
09/06/2021 22.4 25.6 0

3.24 Vertebrate Fauna

3.24.1 Fauna Habitat

Fauna habitat assessments were undertaken throughout the Survey Area to identify fauna
habitat (Figure 9). The following information, which has been adapted from the habitat
attributes listed in the Technical Guidance (Environmental Protection Authority, 2020), was
collected at each habitat assessment site using Fulcrum, a mobile data collection app:

e Site photo

e Landform

e Soil type and colour

e Rock types, surface stone cover and size classes

e Microhabitat features including leaf litter, logs, burrows, rocky outcrops, rock crevices,
hollows, water sources

e Habitat quality, fire history and evidence of disturbance
e General description of vegetation structure.

Fauna habitat mapping boundaries were delineated over aerial photography at a scale of 1:5,000
based on field observations, fauna habitat assessment data and vegetation mapping undertaken
by 360 Environmental. Polygons were digitised and produced as electronic mapping data using
GIS software.
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Eleven trap sites were installed in the Survey Area within areas of suitable and representative
habitat. All trap sites occur within the Survey Area except for site KBB09, which is just outside
the current Survey Area boundary following adjustments that were made following trip 3. Each
trap site consisted of two trap lines spaced roughly 50 m apart to account for the possibility that
fauna assemblages can be distributed unevenly within a given habitat. Individual trap lines were
roughly 30 m long and comprised a 30 cm tall flywire drift fence passing over five pitfall traps
(20 L buckets and 150 mm PVC pipes) with six funnel traps attached to the drift fence in pairs.
Elliott traps were omitted from trap sites during trip 3 due to high temperatures and animal
welfare considerations, however ten small Elliott aluminium box traps were set at trap sites
KBB11 and KBB12 during trip 5. Elliott traps were positioned adjacent the pitfall trap line, each
approximately 10 m away from each pitfall trap. Table 14 shows the total trapping effort for
each trap site. Trap sites were numbered in the order in which they were set up. Trap site
locations are shown in Figure 9.

A diagram of the trap site layout is provided in Figure 8.

P W I 5% I o [ 1My
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N &3 Pipe Pitfall
O Bucket Pitfall
Approx. 50 m
Funnel Trap
o 1N s P
I B ANV I R N2 B

Figure 8: Baseline Trap Site Layout
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Table 14: Baseline trap site trapping effort

Total
Total Total
Site NUmBEE Pitfall Funnel Smal
Fauna Habitat Trip? of Nights Elliott
Name Trap Trap
Open Nights Nights® Trap
J g Nights
Sand dunes and swales KBBO1 3 11 110 96 0
Tidal flats KBB02 3 11 110 96 0
Plain KBBO3 3 11 110 96 0
Mulga woodland KBB04 3 11 110 84 0
Stony plain KBBO5 3 10 100 96 0
Stony hills and slopes
(adjacent mesas and KBBO6 3 10 100 96 0
breakaways)
Stony hills and slopes
(adjacent mesas and KBBO8 3 9 90 120 0
breakaways)
Drainage
line/creek/river KBBO9 3 9 90 84 0
(minor)
Drainage
line/creek/river KBB10 3 8 80 84 0
(Major)
Stony plain (adjacent
drainage
line/creek/river and KBB11 5 7 70 84 70
mesas and
breakaways)
Drainage
line/creek/river KBB12 5 7 70 84 70
(Minor)
Total 104 1,040 1,020 140
3.243 Baseline Camera Trapping

Motion sensitive camera traps were deployed during the trip 3 detailed field survey as part of
the baseline fauna survey. Cameras were baited with universal bait (rolled oats and peanut
butter) and sardines. Table 15 shows the trapping effort for baseline camera traps, and locations
are shown in Figure 9.

4 Trip 3 — October 2020, Trip 5 — April 2021

> Funnel traps were not always set up on the same day as the pitfall traps
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Table 15: Baseline camera trapping effort

Fauna Habitat Nearest Trap Site Number of Camera Total Camer? Trap Days
Traps and Nights
1 7

Tidal flats KBB02

Plain KBBO3 1 7
Mulga woodland KBB04 1 7
Stony plain KBBO5 2 16
Drainage line/river/creek KBB10 2 14
(Major)

Total 7 51

3.244 Opportunistic Observations and Active Searches

Opportunistic observations of fauna were recorded throughout the Survey Area. Observations
of primary evidence (direct sightings, calls) and secondary evidence (tracks, scats, diggings etc.)
were recorded. Untimed active searches were undertaken opportunistically in microhabitats
likely to contain fauna, involving raking of leaf litter, peeling bark, and splitting dead wood.

3.245 Bird Surveys

Where possible, unbounded bird surveys were undertaken at each habitat assessment and trap
site for a minimum duration of 10 minutes. One habitat assessment, KBH33, was accessed by
helicopter without powering down, therefore a bird survey was not undertaken.

3.24.6 Nocturnal Spotlighting

One night of spotlighting was undertaken. The spotlighting was undertaken from a vehicle and
involved driving at a slow pace from Onslow to Ken’s Bore via Onslow-Peedamulla Road and Red
Hill Road.

3.24.7 Identification and Taxonomy

Terrestrial vertebrate fauna taxa were identified in the field and released on site. Taxonomy and
nomenclature in this report follows the WA Museum checklist 2021 (Western Australian
Museum, 2021b) where relevant.

3.2.4.8 Targeted Northern Quoll Trap Sites

Three cage trap sites (KBTO1 - KBT03) were installed in preferred Northern Quoll (Dasyurus
hallucatus) habitat during trip 3. Each trap line consisted of eight Sheffield wire cage traps
spaced 10 — 20 m apart. KBTO1 occurs just outside the current Survey Area boundary and KBT03
extends partially outside the current Survey Area boundary due to minor changes made to the
Survey Area following trip 3. Traps were closed each morning and reopened in the evening. The
traps were covered with hessian bags and baited with universal bait and sardines which was
replenished as necessary. Two camera traps baited with universal bait and sardines were
deployed at each of the three cage trap sites during trip 3.

Lines of camera traps were used to target Northern Quolls at sites KBT02 — KBTO5 during trips 5
and 10. Each trap line consisted of camera traps, baited with universal bait and sardines or
sardines on their own, spaced approximately 100 m apart along linear Northern Quoll habitat.
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KBTO1 was excluded from trips 5 and 10 as it was no longer within the current Survey Area
boundary due to minor changes following trip 3.

Spot pattern analysis was undertaken following trips 5 and 10. The unique spot patterns of
Northern Quolls captured by camera trap at sites KBT02 — KBTO5 were analysed to quantify the
number of individuals detected at each site.

Table 16 shows the total trapping effort for targeted Northern Quoll trap sites, and locations are
shown in Figure 9.

Table 16: Targeted Northern Quoll trapping effort

Number Total Number of | Total Camera
Fauna Habitat Cage Trap Camera Trap Days and
of Cages : :
Nights Traps Nights

Drainage
Ilne./creek/rlver (minor) KBTO1 3 8 56 5 16
(adjacent mesas and
breakaways)
Mesas and breakaways KBT02 3,5,10 8 56 9 42
Mesas and breakaways KBTO3 3,5 8 56 7 31
Mesas and breakaways KBTO4 5 0 0 5 20
Mesas and breakaways KBTO5 5,10 0 0 19 44
Total 21 168 42 153

3.24.9 Acoustic Bat Surveys

Song Meter SM4BAT ultrasonic autonomous recording units (ARUs) were used to target bats
during trips 3, 5and 10. During trip 5, ultrasonic ARUs were located near trap sites or areas easily
accessed by road and were moved periodically around the Survey Area. During trips 5 and 10,
ultrasonic ARUs were deployed near habitat likely to be used by bats, such as water sources or
rocky areas that contain caves or rocky overhangs, for a minimum of four nights at each location.
Data captured by ARUs was analysed by Robert Bullen from Bat Call WA.

Table 17 shows the total survey effort for ultrasonic ARUs, and locations are shown in Figure 9.

Table 17: Ultrasonic call ARU trapping effort

Fauna Habitat Nearest Trap Tri Ultrasonic ARU
Site P Recording Nights

Sand dunes and swales KBBO1 3 1
. . Between KBB0O4

Plain (cattle watering hole) and KBB10 3 3

Stony plain KBBO5 3 1

Drainage line/river/creek (major) KBB10 3 3

Stony plain (adjacent drainage line/creek/river and

mesas and breakaways) KBB11 5 a

6 Trip 3 — October 2020, Trip 5 — April 2021, Trip 10 — June 2021
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Fauna Habitat Neare.st Trap UItras?nic I:\RU
Site Recording Nights
Drainage line/river/creek (minor) KBTO1 3 3
Mesas and breakaways KBT02 3,5,10 13
Mesas and breakaways KBTO3 3,5 7
Mesas and breakaways KBTO4 5 4
Mesas and breakaways KBTO5 10 12
Drainage line/river/creek (minor) (with open water) East of KBTO5 10 4
Total 55

3.2.4.10 Acoustic Night Parrot Surveys

Song Meter SM4 acoustic ARUs were used to target the Night Parrot (Pezoporus occidentalis).
Acoustic ARUs were placed in habitats that have potential to be used by Night Parrot, such as
water sources or old growth spinifex. Acoustic ARUs were positioned within the Survey Area
except for one acoustic ARU which was positioned 9 km southeast of the Survey Area at a nearby
open water source, as there were limited water sources within the Survey Area at the time. Data
captured by ARUs were analysed by Robert Bullen from Bat Call WA.

Table 18 shows the total survey effort for acoustic ARUs, and locations are shown in Figure 9.

Table 18: Audible call ARU trapping effort

Audible ARU
Recording Nights

Fauna Habitat Nearest Trap Site Trip

Southwest of

Tidal flats (inundated claypan) KBBO1 5 5
Plain (cattle watering hole) KBBO4 and KBB10 3 3
Stony Plain KBBO5 3 8
Stony hills and slopes KBBO6 3 1
Stony Plain KBBO8 3 1
Drainage line/river/creek (minor) (with open Southeast of KBBO9 3 5
water)

Drainage line/river/creek (major) KBB10 3 7
Stony plain KBB11 5 6
Drainage line/river/creek (minor) KBTO1 3 3
Total 36

3.24.11 Targeted Active Searches

Targeted active searches were undertaken at targeted trap sites KBT02 — KBTO5 and baseline
trap site KBB10 for a minimum duration of two person hours. These searches targeted evidence
of conservation significant fauna such as scat, sloughed skin, remains, evidence of roosting in
caves or overhangs, raking of leaf litter, peeling bark, and splitting dead wood.
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3.25 SRE Invertebrate Fauna

A dual season SRE invertebrate fauna assessment was undertaken within the Survey Area in
October 2020 (dry pitfall trapping) and June 2021 (active searching and leaf litter sampling). This
comprised 30 sites throughout the Survey Area that were actively sampled for SRE invertebrates
including leaf litter sifting and hand searching of appropriate microhabitats and 10 pitfall trap
sites (KBBO1-KBB10). Sites were chosen to maximise SRE habitat including south-facing slopes,
gullies, rocky outcrops, dense patches of trees and permanent water bodies.

Locations of the SRE sampling sites are shown in Figure 9.
3.25.1 Active Searches

Active searching was undertaken at 30 sites within the Survey Area, focussing on areas more
likely to contain SRE fauna. Active searching consisted of sifting of soil and/or leaf litter from
suitable habitat areas within each site (millipedes and land snails); the raking of leaf litter
(millipedes, land snails, centipedes, mygalomorph burrows); examination of vegetative material
below logs and bark (pseudoscorpions, centipedes, millipedes), and an examination of (if
present) areas of rock outcrops and associated rock piles.

A minimum of one-person hour of active searching was undertaken at each site.

3.2.5.2 Leaf Litter Collection

Leaf litter was collected from each site surveyed and processed in Tullgren funnels for potential
SRE fauna. Approximately 3 L of leaf litter was collected from each site and stored in sealed
ziplock bags.

3.253 Pitfall traps

Dry pitfall trapping for SRE invertebrates was undertaken in conjunction with the vertebrate
fauna survey at sites KBBO1 — KBB10 during trip 3. Each site comprised two replicate lines of 5
pitfall traps (20 L buckets and 150 mm PVC pipes) buried in a line approximately 30 m in length
with a drift fence of flywire placed along the centre line to direct invertebrates (and vertebrate
fauna) into the pitfall traps. The pitfall traps were open for seven nights at each site. These traps
were checked once a day for invertebrates and more often for vertebrate fauna. Potential SRE
invertebrates were collected using forceps, placing specimens in 80% ethanol.

3.25.4 Opportunistic Collection

Various areas that may provide habitat for SRE invertebrates was opportunistically sampled
whilst undertaking other surveys in the area Survey Area. This included searching for burrows of
mygalomorph spiders and searching under tree bark and logs for potential SRE taxa.

3.255 SRE Habitat

Potential SRE habitat suitability was assessed and delineated over aerial photography at a scale
of 1:5,000 based on fauna habitat mapping and vegetation condition mapping undertaken by
360 Environmental. Polygons were digitised and produced as electronic mapping data using GIS
software.

The likelihood that a particular vegetation unit/habitat type contains or supports SRE taxa is
defined in Table 19. In the absence of universally recognised definitions, these definitions have
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been developed by highly experienced SRE practitioner Dr Timothy Moulds from Invertebrate
Solutions.

Table 19: SRE habitat suitability definitions

SRE

Habitat Definition
Suitability

High The habitat has a high likelihood of containing SRE taxa as it has at least three microhabitat
factors that support the presence of SRE taxa such as: southeast facing slopes, moisture, rocky
areas, habitat isolates, deep leaf litter, mountainous areas, deep gullies or gorges, riparian
vegetation, or habitats known to contain SRE taxa.

Moderate = The habitat has a moderate likelihood of containing SRE taxa as it has at least two microhabitat
factors that support the presence of SRE taxa such as: southeast facing slopes, moisture, rocky
areas, habitat isolates, deep leaf litter, mountainous areas, deep gullies or gorges, riparian
vegetation or habitats known to contain SRE taxa.

Low The habitat has a low likelihood of containing SRE taxa as it has only a single microhabitat factor
that support the presence of SRE taxa such as: southeast facing slopes, moisture, rocky areas,
habitat isolates, deep leaf litter, mountainous areas, deep gullies or gorges, riparian vegetation or
habitats known to contain SRE taxa.

Nil No potential habitat exists for SRE taxa within the vegetation type / condition area. This includes
areas that are totally cleared, completely degraded or urbanised. This also includes areas that are
dominated by weeds or exotic vegetation taxa.

3.256 Sorting and Curation

Sorting for all SRE samples occurred in the Invertebrate Solutions laboratory using a Leica M125
100x dissecting microscope and was undertaken by Dr Timothy Moulds. In the laboratory, fauna
was extracted from SRE leaf litter samples using Tullgren funnels and preserved in 100% ethanol.
Each taxon was identified to the lowest practical taxonomic rank using published keys and
descriptions, and the numbers of each taxon recorded. Each identified taxon was kept in a
separate labelled vial and assigned a specimen tracking code. Specimen and site collection data
were recorded in an Excel spreadsheet. At the conclusion of the study, all specimens will be
lodged at the Western Australian Museum (WAM).

3.25.7 Taxonomy and Nomenclature

Identification of the isopod specimens undertaken by Dr Simon Judd, and identification of all
other collected invertebrate material was undertaken by Dr Timothy Moulds from Invertebrate
Solutions. Invertebrate groups collected that have no SRE representatives such as ants and flying
insects were not identified or reported. The presence of winged adults in most insect groups
suggests that they are more capable dispersers and, therefore, less likely to have a restricted
range.

The level of specimen identification achievable is dependent on the level of taxonomic
knowledge and expertise available. Most of the taxonomic expertise relating to SRE taxa resides
with the staff of the WAM, while some groups are also worked on by researchers within other
government departments and academic institutions. Taxonomic treatments are available for
some invertebrate groups, but not all. The EPA expects that invertebrates collected for
identification will be identified to the lowest taxonomic level possible. Ideally, this is to the
species level, but there will be limits due to the nature of specimens and the availability of
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taxonomic keys. Specimens identified to genus level only were excluded from the analysis as it
is impossible to determine if they represent a SRE taxon.

3.2.5.8 SRE Status

Taxonomic groups known to contain SRE representatives were examined in more detail to
determine if the specimens collected are potentially restricted forms. SRE status was assigned
using the categories described in Table 20 after comparison with the morphology of other close
relatives in the group and current knowledge on their distribution and ecology, where known.
The definition for confirmed SRE status is based on that used by Harvey (2002), however no
other recognised definitions exist, therefore the definitions for possible SRE taxa have been
adapted from unpublished WAM guidelines by highly experienced SRE practitioner Dr Timothy
Moulds from Invertebrate Solutions.

Table 20: Short range endemic status of taxa

S o

Confirmed A confirmed SRE taxon. A known distribution of < 10,000 km2 (Harvey, 2002). Taxonomy of
the group is well known. The group is well represented in collections, or via comprehensive
sampling.

Likely Likely to be a SRE taxon based upon knowledge of the family/genus, where other closely

related taxa show evidence of short-range endemism. Where habitats containing the
specimens show discontinuity within the landscape.

Possible Based upon existing knowledge of the family/genus there is a possibility that the taxon
may have a restricted range. Where habitats containing the specimens may show
discontinuity within the landscape, possible SRE taxon may be assigned one of the
subcategories below;

A. Data deficient. i.e. new species, lack of distribution, taxonomic or collecting
knowledge, juvenile specimens, wrong sex for identification

B. Habitat indicators
C. Morphology indicators
D. Molecular evidence
E. Research and expertise of WAM staff/taxonomic specialists.
Widespread Not an SRE, a wide-ranging distribution of >10,000 km?
3.3 Extrapolation Area

A 6,663 ha section of the Survey Area was included in the desktop assessment but could not be
assessed during field surveys due to access limitations. Fauna habitat mapping has been
extrapolated over a 3,418 ha portion of the area that could not be assessed to provide indicative
fauna habitat mapping. Fauna habitat mapping was extrapolated with boundaries delineated
over aerial photography at a scale of 1:5,000. Information gathered from the accessible portions
of the Survey Area during field surveys undertaken by 360 Environmental was used in
conjunction with background information such as broad scale vegetation and land systems
mapping to estimate fauna habitats present with the Extrapolation Area. Polygons were
digitised and produced as electronic mapping data using GIS software.
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3.4 Survey Adequacy

Species accumulation curves for vertebrate fauna groups were plotted using the open source
software R (R Core Team, 2020) to determine the adequacy of the survey. The treatments
comprised Sobs (Mao Tao), to reflect the number of species observed (based on the total
number of species recorded), and richness estimators (Chao, Jacknife 1, Jacknife 2 and
Bootstrap) to predict the total number of fauna taxa that could potentially be recorded (Clarke

and Gorley, 2006).

3.5 Limitations

Limitations and constraints of the fauna surveys are detailed in Table 21.

Table 21: Survey limitations

VELELIE

Survey scope

Constraint
(Yes/Partial/No)

Partial

Potential Constraints on Survey Outcomes

The detailed vertebrate fauna and SRE surveys were
undertaken in accordance with the Technical Guidance -
Terrestrial Vertebrate Fauna Surveys for Environmental Impact
Assessment (Environmental Protection Authority, 2020) and
Technical Guidance - Sampling of short range endemic
invertebrate fauna (Environmental Protection Authority, 2016)
where possible and practicable.

The scope of the detailed vertebrate fauna survey was limited
to a single season. Trip 3 (initial detailed survey) and Trip 5
(infill detailed survey) were undertaken in different seasons,
however trap sites established during these trips were not
resampled across dual seasons. Information was available from
many similar surveys previously undertaken nearby, as shown
in Section 3.1.1 and below in Section 4.1.1, therefore it is
unlikely that a second season survey will yield taxa that have
not been identified in the desktop assessment.

Targeted surveys for fauna of conservation significance were
undertaken in habitat suitable for Threatened and Priority
fauna.

360
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Availability of data and
information

No

All data required to complete the scope of works including
regional and local contextual information was available.
Information was available from many similar surveys
previously undertaken nearby, as shown in Section 3.1.1 and
below in Section 4.1.1.

Site Access

Yes

Most of the Survey Area was accessed by helicopter, vehicle
and on foot.

One section of the Survey Area could not be accessed due to
pastoral leaseholder restrictions. This area was included in the
background information and desktop assessment compiled for
this report, but no field surveys or associated results have been
assessed as part of this report. Additional surveys will be
undertaken in this area in future, the outcomes of which will
be documented in a separate report.

Adequacy of survey
intensity

No

Twelve baseline terrestrial vertebrate fauna trap sites and five
trap sites targeting conservation significant terrestrial
vertebrate fauna were sampled across the Survey Area. A
variety of vertebrate fauna detection methods were utilised,
including:




. Constraint
Variable

(Yes/Partial/No)

Potential Constraints on Survey Outcomes

1,140 pitfall trap nights

1,020 funnel trap nights

140 small Elliott trap nights

168 cage trap nights

204 camera trap days and nights

55 ultrasonic call ARU recording nights
e 36 audible call ARU recording nights.

The SRE surveys included over 30 person hours of active
searching, 30 leaf litter samples extracted in Tullgren funnels
and 900 pitfall trap nights to provide a high degree of certainty
that the majority of potential SRE invertebrates present at the
time of surveys were recorded from the Survey Area.

Given the size of the Survey Area it was not feasible to
systematically survey the entire Survey Area. Additional fauna
taxa would likely be recorded with additional survey effort.

Access across the Survey Area was sufficient to describe fauna
habitats and their extents given the use of a helicopter.
Sufficient time was allocated to the fauna surveys, given the
size and complexity of the Survey Area, the expected level of
survey intensity and that a portion of the Survey Area could
not be accessed.

The survey effort was considered adequate to assess the fauna
values of the Survey Area and provide the information required
to support approvals applications.

360
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Competency and No
experience

The fauna field surveys were undertaken by a team with
extensive experience in undertaking similar scopes of work
within the bioregion:

Senior Zoologist Edward Swinhoe — 15 years’ experience
Senior Zoologist Michael Brown — 15 years’ experience
Zoologist Evan Webb — 4 years’ experience

Ecologist Lukas Geidans — 4 years’ experience

Zoologist Poppy Walker — 1 year experience.

ARU data analysis was undertaken by specialist Robert Bullen
of Bat Call WA. SRE specimen identification and data curation
was managed by specialist Dr Timothy Moulds of Invertebrate
Solutions and Dr Simon Judd.

Timing, Weather and No
Season

Five fauna field surveys were undertaken across the broader
Survey Area during 2020 and 2021. These included surveys
undertaken during the recommended primary survey periods
for the Eremaean Climatic Region as per the Technical
Guidance:

e Reptiles — September to April

o Mammals — no preferred time

e Amphibians and birds —immediately after rain events.

e SRE — November to April or timed to coincide with rainfall.

The SRE survey was undertaken outside the optimal time
period for SRE surveys, however a 68.8 mm rainfall event was
recorded in the four days prior to the survey. Furthermore,
active searching is effective outside the optimal survey period
because detection of SRE invertebrates does not depend on
invertebrate activity levels.
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Constraint

Variable . Potential Constraints on Survey Outcomes
(Yes/Partial/No)

Species diversity during the initial baseline detailed survey
(Trip 3) was lower than expected, which may have been due to
a prolonged period of low rainfall, however trips 5 and 10 were
undertaken after rain events, therefore this is not a constraint
on the results of the survey.

Proportion of fauna No All vertebrate fauna taxa recorded during the survey were able
identified, recorded to be identified with a high level of confidence.

and/or collected Invertebrate taxa were identified to the lowest practical

taxonomic level, taking into consideration that the taxonomic
framework of many invertebrate groups is incomplete and
often in need of substantial revision to enable accurate
identification.

Short Range Endemic status was assigned using the available
information from the WAM database and discussion with
appropriate taxonomic authorities for various invertebrate
groups. Insufficient information exists for many invertebrate
taxa due to specimens being juvenile, the wrong sex to allow
identification, damaged, or inadequate taxonomic frameworks,
precluding the assignment of SRE status.

Disturbances No Areas of disturbance associated with old borrow pits, access
tracks, cattle grazing, and trampling, weeds and frequent fire
were recorded but were not a constraint on the results of the

survey.
Problems with data and No There were no constraints on the results of the survey due to
analysis problems with data and analysis.
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4 Results

4.1 Vertebrate Fauna

4.1.1 Desktop Assessment

4.11.1 Literature Review and Database Searches

The literature review and database searches identified 441 terrestrial vertebrate fauna taxa, of
which 58 are conservation significant, comprising:

e Atotal of 247 birds, of which 46 are conservation significant
e A total of 52 mammals, of which seven are conservation significant (excluding marine
mammals)
e A total of 132 reptiles, of which five are conservation significant (excluding marine
reptiles)
e Ten amphibians, none of which are conservation significant.
The locations of the previous studies reviewed are shown in Figure 10 and key findings of the
literature review are summarised in Table 22. The results of the DBCA Threatened and Priority
Fauna database search are mapped in Figure 11 and database searches are displayed in their

entirety in Appendix A. A full inventory of fauna identified during the desktop assessment is
presented in Appendix C.

41.1.2 Conservation Significant Vertebrate Fauna Likelihood of Occurrence
The likelihood of occurrence assessment for conservation significant vertebrate fauna taxa is

summarised below and presented in its entirety in Table 23:

e Twenty-one taxa were assessed as having a high likelihood of occurrence within the
Survey Area (of which four were later confirmed to occur during field surveys),
comprising:

o Grey Falcon (Falco hypoleucos) — Vulnerable under BC Act

o Peregrine Falcon (Falco peregrinus) — Other Specially Protected Fauna under BC Act

o Northern Quoll (Dasyurus hallucatus) (confirmed) — Endangered under BC Act and
EPBC Act

o Ghost Bat (Macroderma gigas) (confirmed) — Vulnerable under BC Act and EPBC Act
o Short-tailed Mouse (Leggadina lakedownensis) — Priority 4 under BC Act

o Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Pilbara form) (confirmed) — Vulnerable
under BC Act and EPBC Act

o Western Pebble-mound Mouse (Pseudomys chapmani) (confirmed) — Priority 4
under BC Act

o Pilbara Olive Python (Liasis olivaceus barroni) — Vulnerable under BC Act and EPBC
Act

o Thirteen wetland/shorebirds.

360
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e Eighteen taxa were assessed as having a medium likelihood of occurrence within the
Survey Area, comprising:

o Pacific Swift (Fork-tailed Swift) (Apus pacificus) — Migratory under BC Act and EPBC
Act

o Barn Swallow (Hirundo rustica) — Migratory under BC Act and EPBC Act

o Common Brushtail Possum (Trichosurus vulpecula) — Locally significant due to rarity
in the Pilbara and taxonomic doubt surrounding the Pilbara population

o Maryan's Keeled Slider (Lerista planiventralis maryani) — Priority 1 under BC Act
o Fourteen wetland/shorebirds.

e Eighteen taxa have a low likelihood of occurrence within the Survey Area.



300000 350000 400000 450000 500000 550000 600000
Legend
Yorth West Coas»‘a\\’\g\ (CJ) Survey Area
——— Roads

Previous Study Locations

Astron Environmental Services, 2011a
Astron Environmental Services, 2011b
Astron Environmental Services, 2012

Bat Call WA, 2015

7650000
7650000

Biota Environmental Sciences, 2008
Biota Environmental Sciences, 2009

] Biota Environmental Sciences, 2015a
Indian Ocean
Biota Environmental Sciences, 2015b
Biota Environmental Sciences, 2015¢
Ninox Wildlife Consulting, 2013
Millstream - Phoenix Environmental Sciences, 2017
annawonic? Ro,

ONSLOW .

h

PPA p{fé} W7

m|Rd
/‘)Oeboume _\N'\\\enoo Rapallo Environmental, 2011

Rapallo Environmental, 2012a

7600000
7600000

Rapallo Environmental, 2012b
Rapallo Environmental, 2013
Rio Tinto Iron Ore, 2018

Ecologia Environment, 2015

000000000000 00000

-NOTE THAT POSITION ERRORS CAN BE >5M IN SOME AREAS
CALITY MAP SOURCED LANDGATE 2020
‘OTHER DATA SOURCED LANDGATE 2020
- AERIAL PHOTOGRAPHY SOURCED LANDGATE 2020
(© Western Australian Land Information Authority 2020)

"SLIP ENABLERH

a10 Bermondsey St, West Leederville, 6007 WA
O (08) 9388 8360
envirormental (08 9381 2360

w www.360environmental.com.au

7550000

10,000 0 10,000 20,000

Meters A

1:1,475,000 @ A4

North WeSt (R E] HWy

warijiniDr,

7500000
7500000

PROJECT ID DATE
HORIZONTAL DATUM AND PROJECTION
LFV EW SW 3

Mineral Resources ed

7450000

Ashburton Infrastructure Project
Vertebrate Fauna and
SRE Assessment

Figure 10

350000 400000 450000 500000 550000 600000 Previous Study Locations

ALL REMAIN THE PROPERTY OF 360 IMENTAL THIS DOCUMENT MAY ONLY BE USED FOR THE PURPOSE FC W NED AND IN ACCORDANCE WITH THE TERMS OF ENT FOR THE COMMISSION. 360 ENVIRONMENTAL DOES NOT HOLD ANY RESPONSIBILITY AKARIeuts1SEEBSWMAACINENS Bore\4441 007 Ken's Bore Mine to Ashburton Port Flora and Vegetation Assessment\4441 007 FSREA F10 Previous Study Locations.mxd




4441AG_Rev4

Table 22: Literature review summary

Distance to

Report
current
Survey Area

Survey timing

Survey effort

Vertebrate Fauna and SRE Assessment

Recorded conservation significant fauna

Ashburton Infrastructure Project
Mineral Resources Limited

Fauna habitats

2011 Targeted Surveys for Populations Overlaps June, July, 164 motion cameras e 116 Northern Quoll (Dasyurus hallucatus) identified with Four habitats were identified.
of the Northern Quoll on the West Survey Area  August,and  deployed fora motion cameras + Potential denning habitat (Areas
::Ibgra fron torle:(:ifze:)t (Rapallo October 2011 = minimum of five e 41 Northern Quoll (Dasyurus hallucatus) captured within with caves, crevices, and tunnels)
nvironmental, .
nights cage traps o Potential forage and dispersal
Eight trap sites with e Pilbara Olive Python (Liasis olivaceus barroni) habitats (Areas that border
20 cage traps at each. | e Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Pilbara denning habitat)
form) e Adjacent to medium suitable
e Peregrine Falcon (Falco peregrinus) habltats. (Areas with sparse .
vegetation or no caves, crevices,
o Western Pebble-mound Mouse (Pseudomys chapmani) or tunnels)
* Ghost Bat (Macroderma gigas). e Other (Areas with no suitable
Northern Quoll habitat).
A Level 1 Vertebrate Fauna Assessment  QOverlaps April 2013 Reconnaissance e Eastern Great Egret (Ardea alba modesta) (no longer Mangrove habitat was identified.
of the Proposed Tubridgi to Wheatstone | syrvey Area survey listed)
G‘?S Fflp eline, We..’stern Australia (Ninox e Rainbow Bee-eater (Merops ornatus) (no longer listed)
Wildlife Consulting, 2011)
o Australian Bustard (Ardeotis australis) (no longer listed).
Annual Monitoring Survey of the WPIOP | Qverlaps June/July 150 cage traps over e 75 Northern Quoll (Dasyurus hallucatus) captured within NA
Stage 1 for APl Management (Rapallo Survey Area | 2012 eight trapping sites cage taps.

Environmental, 2013)

360 Environmental Pty Ltd
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Distance to
current
Survey Area

Survey timing

Survey effort

Vertebrate Fauna and SRE Assessment

Recorded conservation significant fauna

Ashburton Infrastructure Project
Mineral Resources Limited

Fauna habitats

Biological Assessment of the Red Hill June 2011 Reconnaissance e 13 Northern Quoll (Dasyurus hallucatus) captured  Eight habitats were identified.
Conservation Focus Area for API Creek and and May 2012 = Survey: on motion camera e Gorge
Management (Rapallo Cane River, e 24 motion e 23 Northern Quoll (Dasyurus hallucatus) captured e Hill/Plateau
Environmental, 2012a) s:;ir(;fl cameras deployed within cage traps e Mesa/Outcrop
ViSAs for between 19 ® Peregrine Falcon (Falco peregrinus) e Major Riparian (incised
and 22 days e Ghost Bat (Macroderma gigas) drainage)
e 10 SM2+ ® Rainbow Bee-eater (Merops ornatus) e Major Riparian (open
echolocation e Pilbara Leaf-nosed Bat (Rhinonicteris aurantia drainage)
recording units Pilbara form) e Minor Riparian (incised
e Trapping Survey: e Pilbara Olive Python (Liasis olivaceus barroni) drainage)
e 100 cage traps e Australian Bustard (Ardeotis australis). e Minor Riparian (open
over five trapping drainage)
sites. ® Plains.
37 caves recorded and
assessed.
Echolocation Survey of Bat Activity, = Overlaps August 2015 20 survey sites e Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Two broad bat habitats
APl Management Pty Ltd West eastern Pilbara form) identified
Pilbara Iron Ore Project: Kens Bore portion of e Ghost Bat (Macroderma gigas).

East -Red Hill Creek (Bat Call WA,
2015)

Survey Area

® Regional Bat Habitat 2:
Hamersley Range —
Productive watercourse,
waterholes, and riparian
sites’

® Regional Bat Habitat 3:
Hamersley Range — Deep
shelters and caves.

360 Environmental Pty Ltd
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4441AG_Rev4 Vertebrate Fauna and SRE Assessment 8 BO
n Ashburton Infrastructure Project

. L environmental
Mineral Resources Limited

Distance to
current
Survey Area

Survey timing

Survey effort

Recorded conservation significant fauna

Fauna habitats

Flora and vegetation survey and 10 km south | September Desktop review Rainbow Bee-eater (Merops ornatus). Two habitats were identified
ge'llz)'estrlglfqunal wrviyfor the ;)f the . 2017 Targeted terrestrial e Mosaic of hummock
llbara Regiona . 'as € . urvey Area fauna survey grassland and shrubland on
Management Facility (Phoenix lain (85.9%
Environmental Sciences, 2017) plain (85.9%)
e Shrubland on sand dune
(14.1%).
Flora, Vegetation and Fauna 40 km east | June —July Desktop Assessment Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Five habitats were identified.
Habltat AssessmentatBoume | ofthe | 2017 fecommaissancefield  Plbaraforn) « Rocky slopes (89.2%)
ighway (Rio Tinto Iron Ore, urvey Area - )
gnway y survey Western 'e e-mound Mouse (Pseudomys o Rocky breakaways and cliffs
Targeted bat survey chapmani). (1.16%)
e Gullies (0.97%)
® Drainage lines (6.95%)
® Plains (0.99%).
Pilbara Olive Python Overlaps August 2010 176 survey sites ® Northern Quoll (Dasyurus hallucatus) NA
Reconnaissance Survey of the West | Survey Area assessed Ghost Bat (Macroderma gigas)
Pilbara Iron Ore Project (Rapallo Western Pebble-mound Mouse (Pseudomys
Environmental, 2011) chapmani)
Rainbow Bee-eater (Merops ornatus)
Australian Bustard (Ardeotis australis).

360 Environmental Pty Ltd
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environmental

Mineral Resources Limited o060

Distance to Survey timing Survey effort Recorded conservation significant fauna Fauna habitats
current
Survey Area
Solomon Hub Vertebrate Fauna 160 km east ~ April 2014 Detailed fauna survey | ® Northern Quoll (Dasyurus hallucatus) Eleven habitats were identified.
Assessment (ecologia Environment, = of the o Pilbara Leaf-nosed Bat (Rhinonicteris aurantia o Plain (stony gibber) (45.4%)
2015) Survey Area Pilbara form) o Hilltops/ridges/plateaux
e |ong-tailed Dunnart (Sminthopsis longicaudata) (12.5%)
e Ghost Bat (Macroderma gigas) o Plain (Alluvial) (11.3%)
e Short-tailed Mouse (Leggadina lakedownensis) e Plain (Cracking clay) (10.3%)
e Western Pebble-mound Mouse (Pseudomys e Hummock grassland (6.0%)
chapmani) e Shrubland (Open) (5.0%)
o Fork-tailed Swift (Apus pacificus) e Woodland (Open Eucalypt)
® Rainbow Bee-eater (Merops ornatus) (3.3%)
e Eastern Great Egret (Ardea alba modesta) o Plain (stony calcrete) (3.0%)
® Peregrine Falcon (Falco peregrinus) e Drainage line/River/Creek
e Australian Bustard (Ardeotis australis) (Major) (2.2%)
e Flock Bronzewing (Phaps histrionica) e Gorges and Gullies (1.0%)
e Pilbara Olive Python (Liasis olivaceus barroni) e Tussock grassland (on
e Gane’s blind snake (Anilios ganei) loam/clay) (<0.1%).
e Pilbara Barking Gecko (Underwoodisaurus
seorsus)
e Lined Soil-crevice Skink (Notoscincus butleri).
West Pilbara Iron Ore Project Overlaps March, July, 16 field survey days e Pilbara Leaf-nosed Bat (Rhinonicteris aurantia NA
Activity Assessment for Bats of Survey Area | and October 18 recording sites Pilbara form)
Conservation Significance (Astron 2011 e Ghost Bat (Macroderma gigas).
Environmental Services, 2012)
West Pilbara Iron Ore Project Overlaps May 2011 Desktop Assessment Five broad habitat types
Habitat Assessment for Terrestrial Survey Area
Fauna of National Environmental
Significance (Astron Environmental
Services, 2011a)

360 Environmental Pty Ltd 57
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Distance to Survey timing Survey effort Recorded conservation significant fauna Fauna habitats
current
Survey Area
West Pilbara Iron Ore Project MNES = Overlaps September/ 36 representative ® Northern Quoll (Dasyurus hallucatus) NA
Fauna Species Habitat Assessment Survey Area | October 2015 @ habitat assessment e Ghost Bat (Macroderma gigas).
(Biota Environmental Sciences, sites selected with 21
2015a) sites ground truthed
West Pilbara Iron Ore Project Overlaps 2008 Desktop Assessment Desktop Assessment Five habitats were identified.
Onslow Rail Corridor — Level 1 Survey Area o Mudflats
Fauna Assessment (Biota o Alluvial Plains
Environmental Sciences, 2008)
e Sandy Plains
e Stony Plains
e Mesas and Hills.
West Pilbara Iron Ore Project Overlaps October 2008 = Detailed fauna survey ® Northern Quoll (Dasyurus hallucatus) Six habitats were identified.
Onslow Rail Corr'idor Ter.restrial Survey Area e Australian Bustard (Ardeotis australis). o Buffel grass (Cenchrus
Fauna Survey (Biota Environmental e g
Sciences, 2009) c:har{s) and Triodia sp. on
red silty loam
® Triodia sp. on red sand dune
e Samphire flat
® Acacia sp. and Triodia sp. on
stony loam alongside
drainage line
® Acacia sp. and Triodia sp. on
loam
e Triodia sp. on stony loam
scree slope.
West Pilbara Iron Ore Project Overlaps October 2011 = Habitat assessment of = NA NA
Pilbara Leaf-nosed Bat Habitat Survey Area 113 locations

Assessment (Astron Environmental
Services, 2011b)

360 Environmental Pty Ltd 58
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Distance to
current
Survey Area

Survey timing

Survey effort

Recorded conservation significant fauna

Vertebrate Fauna and SRE Assessment
Ashburton Infrastructure Project
Mineral Resources Limited

Fauna habitats

West Pilbara Iron Ore Project Red Hill 7 km eastof = May 2015 708 trapping nights e Northern Quoll (Dasyurus hallucatus) Ten habitats were identified:
kT jal Fauna A : i : : T .
Cree errestrial Fauna Assessment the Survey 6.5 hours avifauna e Pilbara Leaf-nosed Bat (Rhinonicteris aurantia e Gorge
Phase 1 (Biota Environmental Sciences, Area Pilbara form)
2015b) censuses . _ o , e Free face
14 recording nights e Pilbara Olive Python (Liasis olivaceus barroni) o Breakaway
(SM2BAT SongMeter) e Grey Falcon (Falco hypoleucos) e Pediment
15 camera trap nights ~ ® Rainbow Bee-eater (Merops ornatus) o Hill slope
78 person hours SRE ® Ghost Bat (Macroderma gigas) ® Plateau
searches. e Australian Bustard (Ardeotis australis). e Minor drainage line
® Flood plain
e Alluvial plain
® Major drainage line.
West Pilbara Iron Ore Project Stage 1 4 km eastof = May 2015 1,633 trapping nights e Northern Quoll (Dasyurus hallucatus) Six habitats were identified.
Extension Terrestrial Fauna Assessment: | the Survey . o Pilbara Leaf-nosed Bat (Rhinonicteris aurantia . . .
. . - 15 hours avifauna Flood plain/Alluvial plain
Phase 1 (Biota Environmental Sciences, Area Pilbara form)

2015c)

censuses

14 recording nights
(SM2BAT SongMeter)

12 camera trap nights

39 person hours SRE
searches

Ghost Bat (Macroderma gigas)

Grey Falcon (Falco hypoleucos)

Gane's blind snake (Anilios ganei)
Australian Bustard (Ardeotis australis)
Western Pebble-mound Mouse (Pseudomys
chapmani)

Rainbow Bee-eater (Merops ornatus).

Goerge/Freeface/Breakaway

Hill plateau/Mesa plateau
Major drainage

Minor drainage
Pediment/Hillslope.
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Table 23: Conservation Significant Vertebrate Fauna Likelihood of Occurrence

Database Sea
Cl e Q0Q O
O D e O
. a a
Birds
Recent nearby records. May use
. o Pacific Swift (Fork- Ml & . habitats in Survey Area for
Apodidae Apus pacificus tailed Swift) Mi MA X X Medium foraging (particularly airspace
where insects are abundant).
Recent nearby records. Suitable
.. Charadrius VU, Ml habitats occur primarily in the
Charadriidae leschenaultii Greater Sand Plover VuEMI & MA X X PPA Area (tidal flats, sandy
substrates).
EN. MI Nearby records. Suitable habitats
Charadrius mongolus | Lesser Sand Plover EN & MI ! X X occur primarily in the PPA Area
& MA .
(tidal flats, muddy substrates).
Ml & Nearby records, abundant
Charadrius veredus Oriental Plover M MA X X suitable habitat (grasslands,
sparsely vegetated plains).
M & Recent nearby records. Suitable
Pluvialis squatarola Grey Plover M MA X X habitats occur primarily in the
PPA Area (tidal flats).
Recent nearby records. Preferred
nesting habitat occurs within
Falconidae Falco hypoleucos Grey Falcon VU - X dra.m'age Ime/rlver/cr.e ek habitat
(arid inland, open plains). May
use all habitats within Survey
Area for hunting.

360 Environmental Pty Ltd 60
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Falconidae

Scientific Name

Falco peregrinus

Common Name

Peregrine Falcon

Conservation

[ON)

Status

Database Search

Likelihood of
Occurrence

Justification

Recent nearby records. Preferred
nesting habitat occurs within
rocky hills/mesa habitat. May use
all habitats within Survey Area
for hunting.

Fregatidae

Fregata ariel

Lesser Frigatebird

Ml

MI &
MA

No nearby records. Primarily
oceanic, may use coastal areas.

Glareolidae

Glareola maldivarum

Oriental Pratincole

MI

Ml &
MA

Recent nearby records. Suitable
habitats occur in the PPA Area
(tidal flats). May use areas that
become seasonally inundated
(tidal flats/claypan habitat).

Hirundinidae

Hirundo rustica

Barn Swallow

MI

MI &
MA

Medium

May use any habitats within
Survey Area for foraging
(particularly airspace where
insects are abundant) (Near
coastal areas).

Laridae

Anous stolidus

Common Noddy
(Brown Noddy)

M

MI &
MA

Low

No suitable habitat (oceanic).

Chlidonias
leucopterus

White-winged Black
Tern

M

Ml &
MA

Recent nearby records. Suitable
habitats occur in the PPA Area
(coastal areas). May use areas
that become seasonally
inundated (tidal flats/claypan
habitat).
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Scientific Name

Common Name

Conservation

Status

Database Search

Likelihood of
Occurrence

Justification

Recent nearby records. Suitable
habitats occur in the PPA Area
Ml & (coastal areas, fresh to saline
Laridae Hydroprogne caspia Caspian Tern Ml MA X X lakes, temporary wetlands). May
use areas that become
seasonally inundated (tidal
flats/claypan habitat).
Onychoprion Bridled Tern M M1 & X Low No suitable habitat (oceanic).
anaethetus MA
MI & Nearby records. May use
Sterna dougallii Roseate Tern M MA X X X Medium habitats in the PPA Area (coastal
areas).
Ml & Nearby records. May use
Sterna hirundo Common Tern Ml MA X X Medium habitats in the PPA Area (coastal
areas, sandflats).
Recent nearby records. Suitable
. White-shafted Little Ml & habitats occur primarily in the
Sternula albifrons ) Ml X X PPA Area (coastal areas, lakes,
Tern (Little Tern) MA . .
estuaries, river mouths and
deltas).
Recent nearby records. Suitable
" Crested Tern (Greater MI & habitats occur primarily in the
Thalasseus bergii Crested Tern) M MA X X X PPA Area (coastal areas, saline
lakes, coastal salt ponds).
Most WA records are from the
- . . MI & Kimberley region, no suitable
Motacillidae Motacilla cinerea Grey Wagtail Ml MA X Low habitat (banks of fast running
freshwater habitats).
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Conservation
Database Search

Status Likelihood of

Scientific Name Common Name Justification
Occurrence

Most WA records are from the
- Motacilla . MI & Kimberley region, unlikely to
Motacillidae tschutschensis Yellow Wagtail M MA X Low occur this far south (usually
found in damp grasslands).
. . . . , Ml & . . .
Oceanitidae Oceanites oceanicus Wilson's Storm Petrel M MA X X Low No suitable habitat (oceanic).
.. . Flesh-footed Ml & . ) .
Procellariidae Ardenna carneipes esh-ioote VU & Ml X Low No suitable habitat (oceanic).
Shearwater MA
o Wedge-tailed Ml & Recent nearby records, however,
Ardenna pacifica Shearwater Mi MA X X X Low no suitable habitat (oceanic).
Calonectris Streaked Shearwater Ml MI & X Low No suitable habitat (oceanic).
leucomelas MA
Macronectes Southern Giant Petrel Ml EN & MI X Low No suitable habitat (oceanic).
giganteus
Outside known areas likely to
occur, however cannot be ruled
Psittacidae Pezgporus. Night Parrot CR EN X X Low out due to nypt'c nature '?\nd
occidentalis lack of certainty surrounding
current distribution (spinifex,
samphire).
Rostratulidae Rostratula australis Au.strallan Painted EN EN & X Low Outside known distribution
Snipe MA
Recent nearby records. May use
habitats in the PPA Area
Scolopacidae Actitis hypoleucos Common Sandpiper M MI & X (mangroves, coastal wetlands).
P yp PP MA May use areas that become
seasonally inundated (tidal
flats/claypan habitat).
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Conservation
Database Search

Status Likelihood of

Scientific Name Common Name Justification

Occurrence
Federal PMST | DBCA

Records >10 km from Survey

. L MI & . Area. May use habitats in the
Scolopacidae Arenaria interpres Ruddy Turnstone Ml MA X X Medium PPA Area (coastal habitats, tidal
flats).

Records >10 km from Survey
Area. May use habitats in the
L . . . MI & . PPA Area (lagoons, fresh to saline
Calidris acuminata Sharp-tailed Sandpiper M MA X X Medium wetlands). May use areas that
become seasonally inundated

(tidal flats/claypan habitat).

Records >10 km from Survey

i . MI & . Area. May use habitats in the
Calidris alba Sanderling Ml MA X X Medium PPA Area (tidal flats, ocean
beaches).

No nearby records. Small
EN, Ml

. potential to occur within PPA
Calidris canutus Red Knot EN & Ml & MA X X X Low Area, although unlikely (tidal

flats).

No nearby records. May use
habitats in the PPA Area

L. . . CR, MI, . (intertidal mudflats) and areas
Calidris ferruginea Curlew Sandpiper CR & Ml & MA X X Medium that become seasonally
inundated (tidal flats/claypan
habitat).
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Scolopacidae

Scientific Name

Common Name

Conservation
Status

Database Search

Likelihood of
Occurrence

Justification

Recent nearby records. Suitable
habitats occur primarily in the
MI & PPA Area (mudflats, fresh to
Calidris melanotos Pectoral Sandpiper Ml MA X X X saline wetlands). May use areas
that become seasonally
inundated (tidal flats/claypan
habitat).
Nearby records. May use
habitats in the PPA Area (tidal
Calidris ruficollis Red-necked Stint Ml MI & X X Medium mudflats, salt marshes, beaches)
MA and areas that become
seasonally inundated (tidal
flats/claypan habitat).
No nearby records. Small
L. . . CR, MI, potential to occur within PPA
Calidris tenuirostris Great Knot CR & Ml & MA X X Low Area, although unlikely (tidal
flats).
M Ml &
(CR at MA Nearby records. May use
Limosa lapponica Bar-tailed Godwit subs (CR at X X X Medium habitats in the PPA Area (tidal
P- subsp. flats).
level)
level)
Nearby records. May use
Limosa limosa Black-tailed Godwit Ml MI & X Medium habitats in the PPA Area (Shallow
MA coastal wetlands, muddy
substrates).
. Nearby records. May use
Numenius L Far Eastern Curlew CR & Ml CR, MI, X X Medium habitats in the PPA Area (tidal
madagascariensis (Eastern Curlew) & MA flats)
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Scolopacidae

Scientific Name

Numenius minutus

Common Name

Little Curlew

Conservation

Status

Ml

Ml &
MA

Database Search

Likelihood of
Occurrence

Medium

Justification

Records >10 km. May use
habitats in the PPA Area (tidal
mudflats). May use areas that
become seasonally inundated
(tidal flats/claypan habitat).

Numenius phaeopus

Whimbrel

M

MI &
MA

Medium

Records >10 km. May use
habitats in the PPA Area (tidal
flats, mangroves).

Tringa brevipes

Grey-tailed Tattler

MI & P4

MI

Medium

Tringa glareola

Wood Sandpiper

M

Ml &
MA

Tringa nebularia

Common Greenshank

M

MI &
MA

Threskiornithidae

Plegadis falcinellus

Glossy Ibis

M

MI &
MA

Medium

Nearby records. May use
habitats in the PPA Area (tidal
flats).

Recent nearby records, likely to
occur in tidal plan habitat (often
freshwater wetlands, usually
near shorelines with mud or
shallow water).

Recent nearby records. May use
habitats in the PPA Area
(mangroves, mudflats, clay, and
muddy substrates). May use
areas that become seasonally
inundated (tidal flats/claypan
habitat).

May use areas that become
seasonally inundated (tidal
flats/claypan habitat, drainage
lines).
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Mammals

Scientific Name

Common Name

Conservation
Status

Database Search

Dasyuridae

Dasyurus hallucatus

Northern Quoll

EN EN

Megadermatidae

Macroderma gigas

Ghost Bat

VU VU

Muridae

Leggadina
lakedownensis

Short-tailed Mouse

Muridae

Pseudomys chapmani

Western Pebble-mound
Mouse

P4 -

Peramelidae

Perameles
bougainville

Shark Bay Bandicoot or
Little Marl

EN EN

Likelihood of
Occurrence

Low

Justification

Recent nearby records. Suitable
habitats occur in the Survey Area
(rocky ranges).

Recent nearby records. Suitable
habitats occur in the Survey Area
(rocky ranges). May use all
habitats within Survey Area for
hunting.

Recent nearby records. Preferred
habitat occurs primarily within
tidal flats/claypan habitat
(typically hummock grasslands,
known to occur in fringing
vegetation of claypans).

Recent nearby records. Suitable
habitats occur in the Survey Area
(rocky ranges).

Outside known distribution

Phalangeridae

Trichosurus vulpecula

Common Brushtail
Possum

Medium

Locally significant due to rarity in
Pilbara and taxonomic doubt
surrounding Pilbara population.
Recent records in similar habitat.
Drainage lines constitute
preferred habitat (open
Eucalyptus woodland).
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Scientific Name

Common Name

Conservation

Status

Database Search

Likelihood of
Occurrence

Justification

Rhinonicteris aurantia Recent nearby records. Suitable
Rhinonycteridae pilbara form Pilbara Leaf-nosed Bat VU VU X X X habitats occur in the Survey Area
(gorges, grasslands).
Reptiles
. Underwoodisaurus . ) : o
Carphodactylidae seorsus Pilbara Barking Gecko P2 - Low Outside known distribution
Recent nearby records. Suitable
Pythonidae Liasis o!lvaceus pilbara Olive Python VU VU « " « habitats occur in the Survey Area
barroni (watercourses through rocky
areas).
Historical nearby record. May
Scincidae Lerista ;?lanlventralls Maryan's Keeled Slider p1 i « « Medium use habitats in the PPA Area
maryani (coastal sandy areas between
Onslow and Barradale).
Notoscincus butleri Lined Soil-crevice Skink P4 - X Low Outside known distribution.
No nearby records. Known from
. . . - areas between Newman and
Typhlopidae Anilios ganei Gane's Blind Snake P1 - Low Pannawonica. May be associated
with moist gorges and gullies.
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4.1.2 Field Surveys

4.1.2.1 Fauna Habitat

Ten broad fauna habitats (excluding cleared areas) were identified and mapped within the
Survey Area.

Habitat condition varied throughout the Survey Area, with the most prolific disturbance being
cattle grazing and trampling. Other disturbances included historical clearing for roads,
infrastructure and access tracks, weeds, frequent burning, and rubbish.

A description, extent within the Survey Area, and a representative photo is provided for each
fauna habitat (Table 24). Small discrepancies in fauna habitat extents (i.e., not adding up to the
exact area extent of the Survey Area) are due to rounding. Fauna habitat mapping is presented
in Figure 12 and site sheets for each habitat assessment are shown in Appendix D.
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Table 24: Fauna habitat extents and descriptions

Habitat Extent within Habitat description Representative photo
Survey Area

Triodia hummock grassland on primarily sandy loam and sandy
clay plain with a sparse overstorey of mixed shrubs dominated
by Acacia spp. and scattered Corymbia sp. Abundant Triodia
hummocks found within this habitat type provide an important
source of shelter, refuge and nesting opportunities for small
Plain 8,224 27.20 | fauna taxa including birds, mammals, and reptiles. The sandy
substrate is suitable for digging and burrowing. Cattle
degradation was observed, with the highest levels of
degradation occurring towards the west of the Survey Area near
Onslow Road. Conservation significant fauna taxa are not likely
to rely on this habitat type within the Survey Area.
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Habitat

Stony plain

Extent within
Survey Area

6,624

21.91

Habitat description

Triodia hummock grassland on stony plain with a sparse
overstorey of mixed shrubs dominated by Acacia spp. with
occasional Corymbia sp. Abundant Triodia hummocks found
within this habitat type provide an important source of shelter,
refuge and nesting opportunities for small fauna taxa including
birds, mammals, and reptiles. The stony substrate is not as
suitable for burrowing taxa as the sandy substrates of the plain
habitat type described above. Some areas were undulating,
forming small hills and gentle slopes. Cattle degradation was
observed, with the highest levels of degradation occurring near
Red Hill Station towards the west of the Survey Area. The
conservation significant Western Pebble-mound Mouse may rely
on this habitat type.

Representative photo

Sand dunes and
swales

3,149

10.42

Open Triodia grasslands and low, open Acacia shrublands on a
soft sandy substrate which is preferred habitat for many
burrowing taxa. Landform is comprised of alternating dunes and
swales. Key microhabitats include termite mounds and
hummocks. Cattle degradation was observed.
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Habitat

Drainage
line/river/creek
(minor)

Extent within
Survey Area

1,911

6.32

Habitat description

Dense overstorey vegetation made up primarily of tall Acacia
spp., occasionally with Eucalyptus sp. and Corymbia sp. Ground
cover is typically Triodia hummock grassland or tussock
grassland on substrates ranging from sand to sandy clay, with an
assortment of river stones. Minor drainage lines have a lower
presence of gullying and water erosion, permanent or semi-
permanent pooling of water and typically have smaller trees
than major drainage lines. The overstorey vegetation provides
valuable nesting and foraging habitat for birds, including
conservation significant taxa such as the Grey Falcon and
Peregrine Falcon, albeit less value than major drainage lines due
to the lower density of large trees. Key microhabitats include
woody debris, leaf litter, peeling bark, hollow trees and logs, and
hummock grasslands provide refuge, shelter, and foraging
opportunities for a wide variety of fauna taxa. Minor drainage
lines may be seasonally inundated. This habitat was extensively
degraded by cattle in many areas.

Representative photo
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Habitat

Tidal flats

Extent within
Survey Area

1,716

5.68

Habitat description

Sparse, low Tecticornia shrubland and Triodia grassland. Sparse
vegetation is of limited value as shelter for fauna taxa, however
abundant large termite mounds provide shelter for a range of
fauna taxa. The PPA area contains scattered Grey Mangroves
Avicennia marina, which were not present elsewhere in the
Survey Area. This section of the Survey Area lacked termite
mounds or other suitable refuge for small mammals and
reptiles. The conservation significant Short-tailed Mouse is
known to use these habitats.

Representative photo

Stony hills and
slopes

1,140

3.79

360 Environmental Pty Ltd

Stony hills and slopes, often with thin soils over shallow
bedrock. Vegetation consists of sparse Triodia hummock
grasslands with scattered Corymbia sp., and Acacia sp.
Microhabitats include Triodia hummocks which provide shelter
for a variety of taxa. The conservation significant Western
Pebble-mound mouse may rely on this habitat type. When
adjacent mesas and breakaway habitat, stony hills and slopes
will provide important foraging and dispersal habitat for
conservation significant taxa such as the Northern Quoll and,
towards the east of the Survey Area near water sources, the
Pilbara Olive Python.
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Habitat Extent within Habitat description Representative photo
Survey Area

Mulga (Acacia aptaneura) woodland over a sparse Triodia
grassland on a sandy clay plain with crabholes (holes formed by
swelling and contracting clay soils). The most abundant
microhabitats in addition to crabholes were woody debris and
peeling bark, which provide important shelter and refuge
primarily for small reptiles. Cattle degradation was observed.
Conservation significant vertebrate fauna taxa are not likely to
depend on this habitat type within the Survey Area.

Mulga woodland 369 1.22

Dense overstorey vegetation made up primarily of Eucalyptus
sp. and Corymbia sp., and tall Acacia spp. Ground cover is
typically Triodia hummock grassland or tussock grassland on
substrates ranging from sand to sandy clay, with an assortment
of river stones. Major drainage lines had a greater presence of
gullying and water erosion, permanent or semi-permanent
Drainage pooling of water, and more large, hollow-bearing Eucalypts. The
line/river/creek 176 0.58 overstorey vegetation provides valuable nesting and foraging
(major) habitat for birds, including conservation significant taxa such as
the Grey Falcon and Peregrine Falcon. Key microhabitats include
woody debris, leaf litter, peeling bark, hollow trees and logs, and
hummocks grasslands provide refuge, shelter, and foraging
opportunities for a wide variety for fauna taxa. Major drainage
lines, rivers and creeks will usually be seasonally inundated. This
habitat was extensively degraded by cattle in many areas.
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Habitat Extent within Habitat description Representative photo
Survey Area

Mesas and breakaways are primarily made up of ironstone
outcropping with sparse Triodia hummocks and scattered
Corymbia sp., Acacia sp. and Ficus sp. Breakaways and ridges
contain important microhabitats including rock crevices and
overhangs. Margins of habitat are characterised by scree slopes
leading into stony plains. Habitat is in excellent condition.

48 0.13 Several conservation significant fauna taxa may rely on this
habitat type, including Northern Quolls and, towards the east of
the Survey Area where water sources were present, Pilbara
Olive Pythons. Rock overhangs and crevices may also be used by
Ghost Bats and Pilbara Leaf-nosed Bats, however deep, humid
caves required for maternity roosts were not observed within
the Survey Area.

Mesas and
Breakaways

Claypans are seasonally inundated after rainfall events and will

provide seasonal habitat for wetland-dependent taxa, including
Claypan 42 0.14 migratory birds. This habitat was extensively degraded by cattle
in many areas. The conservation significant Short-tailed Mouse

is known to use the fringes of these habitats.
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Habitat

Extent within
Survey Area

Habitat description

Representative photo

Areas that have been cleared and do not contain vegetation. N/A
Cleared 176 0.58 These areas generally do not provide substantial habitat value to

fauna taxa.
Not assessed 6,662 22.03 Not assessed due to access limitations N/A
Total Area 30,237 | 100.00
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