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“IMPORTANT NOTE”

Apart from fair dealing for internal and external environmental approvals by Newcrest Mining Limited (“Client”), the purposes of
private study, research, criticism, or review as permitted under the Copyright Act, no part of this report, its attachments or
appendices may be reproduced by any process without the written consent of Biologic Environmental Survey Pty Ltd (“Biologic”)

with the exception of the Client. All enquiries should be directed to Biologic.

We have prepared this report for the sole purposes of the Client for the specific purpose only for which it is supplied. This report
is strictly limited to the Purpose and the facts and matters stated in it and does not apply directly or indirectly and will not be used

for any other application, purpose, use or matter.

In preparing this report we have made certain assumptions. We have assumed that all information and documents provided to
us by the Client or as a result of a specific request or enquiry were complete, accurate and up-to-date. Where we have obtained
information from a government register or database, we have assumed that the information is accurate. Where an assumption
has been made, we have not made any independent investigations with respect to the matters the subject of that assumption.

We are not aware of any reason why any of the assumptions are incorrect.

This report is presented without the assumption of a duty of care to any other person (other than the Client) (“Third Party”). The
report may not contain sufficient information for the purposes of a Third Party or for other uses. Without the prior written consent

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

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

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

If a Third Party uses or relies on the facts, content, opinions or subject matter contained in this report with or without the consent
of Biologic, Biologic disclaims all risk and the Third Party assumes all risk and releases and indemnifies and agrees to keep

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

In this note, a reference to loss and damage includes past and prospective economic loss, loss of profits, damage to property,
injury to any person (including death) costs and expenses incurred in taking measures to prevent, mitigate or rectify any harm,

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

The Havieron Project Joint Venture (the Project) is a farm-in joint venture agreement between Newcrest
Mining Limited (Newcrest) and Greatland Gold Ltd (Greatland), located approximately 45 kilometres
(km) east of the Telfer Gold Mine (Telfer Mine) in the Great Sandy Desert. The project is currently in
development stages, with final development of the Project to comprise an underground mine, waste
rock landform, infrastructure and workshops and an infrastructure corridor to Telfer Mine. To facilitate
processing at Telfer Mine, a proposed infrastructure corridor connecting the Project to Telfer Mine
(hereafter the Study Area) is currently being investigated, with feasibility studies currently underway to
inform potential design and development of the corridor. To identify potential impacts of the
Infrastructure Corridor on terrestrial fauna and support environmental approvals, Newcrest
commissioned Biologic Environmental Survey (Biologic) to undertake a two-season detailed (formerly
Level 2) terrestrial vertebrate fauna and Short-range Endemic (SRE) invertebrate fauna survey of the
Study Area.

The Study Area covers approximately 2,899.38 hectares (ha) and comprises a proposed infrastructure
corridor alignment with associated borrow pits and laydowns, approximately 60 km in length (including
two alignment options at its eastern extent, exact alignment to be confirmed) connecting the Project to
Telfer Mine. Furthermore, the Study Area also includes an additional 32 km along the existing service
corridor to facilitate potential upgrades to existing access tracks. This report documents the findings
and results of the desktop assessment and two-season detailed fauna survey, including targeted
sampling for species of conservation significance listed under the Environmental Protection and
Biodiversity Conservation Act 1999 (EPBC Act), Biodiversity Conservation Act 2016 (BC Act) or as
Priority by the Department of Biodiversity, Conservation and Attractions (DBCA), to provide supporting

data and supplementary information to support environmental approvals and overall project design.

A desktop assessment was conducted prior to the field survey to identify all vertebrate and SRE
invertebrate fauna species which have the potential to occur in the Study Area. Two survey phases
were undertaken by Biologic Zoologists with the assistance of Ecological and Heritage Advisors
representing the Traditional Owners of the Martu native title determination, which encompasses the
Study Area. The Phase 1 survey was conducted between 23 October to 7 November 2020 (wet season),
with the primary objective to define the faunal assemblages of the Study Area through systematic
trapping. The Phase 2 survey was conducted from 26 April to 7 May 2021 (post-wet/dry season) and
focused on supplementing results of the Phase 1 survey, with additional targeted species sampling and
determining the occurrence of species of conservation significance within the Study Area. Sampling
methods included systematic trapping (i.e. pitfall, Elliott, funnel and cage trapping), avifauna census,
nocturnal searches, acoustic call recording, bat echolocation recording, targeted searches (including 2
ha bilby plots), marsupial mole trenching and habitat assessments. Short-range endemic sampling
during the surveys comprised active searches, litter and soil sieving and opportunistic pit-tap captures

at vertebrate trapping sites.

Page | i



Newcrest Mining Limited Havieron Project Infrastructure Corridor Detailed Terrestrial Fauna Survey

Five broad fauna habitat types were recorded and mapped within the Study Area during the survey
comprising, Sand Plain (1,887.18 ha, 65.1% of the Study Area), Stony Plain (631.26 ha, 21.8%),
Saltpan (134.92 ha, 4.7%), Sand Dune (132.81 ha, 4.6%) and Stony Hill, Breakaway or Other
Outcropping (77.88 ha, 2.7%). The remaining 1.2% (35.32 ha) of the Study Area was mapped as
Cleared/ Disturbed. The extent of habitats within the Study Area often occur as part of larger
continuations of these habitats beyond the Study Area. All five habitats mapped are broadly distributed
and well represented across the Great Sandy Desert region, and therefore support fauna assemblages
which are generally common and widespread. Due to the common and widespread occurrence of these
habitats beyond the Study Area and more broadly throughout the Great Sandy Desert bioregion, it is
unlikely that any species of conservation significance recorded or potentially occurring within the Study

Area would be solely dependent on the extent of these habitats occurring within Study Area itself.

At a species level, habitats mapped within the Study Area were assessed for the provision of critical
habitat for conservation significant species (areas necessary “for activities such as foraging, breeding,
roosting, or dispersal’). Within these categories, habitat types were recognised as providing primary
habitat (i.e. critical habitat as per the definition above), or secondary habitat (i.e. habitats not critical for
foraging, breeding, roosting or dispersal, but may support such activities and/ or habitats of marginal

suitability for such activities).

Of the five habitats occurring within the Study Area, Sand Plain habitat, particularly where comprising
long unburnt areas with larger mature Triodia hummock grassland and/or open shrub cover, provides
primary nesting and secondary (seasonal) foraging habitat for night parrot (Pezoporus occidentalis —
Endangered/Critically Endangered EPBC/BC Act), primary breeding and foraging for greater bilby
(Macrotis lagotis — Vulnerable EPBC/BC Act), great desert skink (Liopholis kintorei — Vulnerable
EPBC/BC Act) and brush-tailed mulgara (Dasycercus blythi Priority 4 DBCA). Where Sand Plain habitat
comprises recently burnt or various stages of post-fire regeneration, it provides secondary (seasonal)
foraging and/or dispersal habitat for the aforementioned species. Stony Plain provides secondary
breeding, foraging and dispersal habitat for western pebble-mound mouse and brush-tailed mulgara,
particularly where suitable burrowing substrates, and mound building materials (i.e. pebbles) are
present. Saltpan habitat, where characterised by areas containing larger mature Triodia hummock
grassland, particularly in association with chenopods (Atriplex and Tecticornia species) provides
primary nesting/roosting and foraging habitat (annual) for night parrot, secondary breeding, foraging
and dispersal habitat for greater bilby and when inundated following rainfall events, seasonal secondary
foraging habitat for migratory shorebirds and waterbirds. Additionally, Sand Plain, Saltpan and Stony
Plain habitats within the Study Area provide primary and/or secondary foraging habitat for grey falcon
(Falco hypoleucos — Vulnerable EPBC/BC Act) and peregrine falcon (Falco peregrinus — Specially
Protected BC Act).
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Sand Dune habitat occurring within the Study Area, where comprising long unburnt areas with larger
mature Triodia hummock grassland and/or open shrub cover, may provide primary nesting and
secondary (seasonal) foraging habitat for night parrot, primary breeding and foraging for greater bilby,
great desert skink, brush-tailed mulgara and northern marsupial mole (Notoryctes caurinus — Priority 4
DBCA). When characterised by recently burnt or various stages of post-fire regeneration, Sand Dune
habitat can still provide secondary (seasonal) foraging and/or dispersal habitat for the aforementioned
species. Stony Hill, Breakaway and Other Outcropping habitat occurring within the Study Area provides
primary breeding and foraging habitat for western pebble-mound mouse, particularly where suitable

mound building materials (i.e. pebbles) and burrow permitting substrates are present.

A total of 102 vertebrate fauna species, comprising 19 mammal species (16 native and three
introduced), 45 birds, 37 reptiles and one amphibian, were recorded from the Study Area during the
current survey. Apart from some species of conservation significance (particularly night parrot), the
maijority of species recorded were typical of assemblages for the broad fauna habitats present and the

Great Sandy Desert region generally (as identified by the desktop assessment).

Five vertebrate fauna species of conservation significance were recorded within, or directly adjacent to,

the Study Area during the current survey, including:

¢ night parrot: recorded on three occasions from call via acoustic recorder.

e greater bilby: recorded on 16 occasions from secondary evidence, comprising eight inactive
burrows, seven track recordings and one digging.

o gull-billed tern (Gelochelidon nilotica — Migratory): record on one occasion from call via
acoustic recorder.

o brush-tailed mulgara: recorded on two occasions from secondary evidence, comprising one
track and one scat record.

¢ northern marsupial mole: recorded on 18 occasions at mole trenches from secondary

evidence, comprising 50 inactive burrow/tunnel records.

The extent of suitable habitat within the Study Area for particular species of conservation significance
known to occur within the Study Area is variable. With regard to the two species of highest conservation
significance, night parrot and greater bilby, the extent of habitat suitability within the Study area

comprises:

e night parrot:

o0 103.21 ha (3.6% of the Study Area) of primary nesting and roosting habitat, comprising
areas of larger mature Triodia hummock grasses;

0 29.73 ha (1.0%) of primary (annual) foraging habitat, comprising chenopods (Atriplex
and Tecticornia) foraging species providing a year-round food resource, often in close
association to primary nesting/roosting habitat; and,

0 2,756.20 ha (95.1%) of secondary (seasonal) forging habitat, comprising seasonally

seeding Triodia and other seeding grass dominated grassland.
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e greater bilby

0 99.44 ha (3.4%) of primary breeding, foraging and dispersal habitat, comprising areas
of relatively mature and unburnt areas of Triodia hummock grassland and open Acacia
shrubland,;

0 2,560.58 ha (88.3%) of secondary foraging and dispersal habitat, comprising recently
burnt areas or areas at various stages of post-fire regrowth, often dominated by Triodia
grassland and Acacia shrubland of varying structure and density; and,

0 239.35 ha (8.3%) unsuitable (cleared/ disturbed) habitat.

It should be noted that the current extent of primary habitat for both night parrot is likely to increase over
time as vegetation structure and density increases to areas of secondary habitat, particularly those that
have affected by recent fires. The rate and extent of this increase is likely to be heavily dependent on

rainfall throughout the area.

Additional to those recorded during the survey, of the 38 conservation significance vertebrate fauna
species identified in the desktop assessment, based on known species’ distributions, previous records
and the habitats present within the Study Area, one species was deemed Likely to occur (great desert

skink), 17 were deemed Possible and 15 are considered Unlikely or Highly Unlikely to occur.

The SRE Invertebrate fauna desktop assessment identified 41 records belonging to taxa which are
known to contain SRE species, including 17 which were identified as Potential SRE species. This
comprised six mygalomorph spiders, nine scorpions and two terrestrial isopods. A total of 88
invertebrate specimens potentially representing SRE groups were collected during the two-phase
survey, comprising 40 terrestrial isopods, 31 scorpions, 14 mygalomorph spiders and one
pseudoscorpion. Habitat where Potential SRE species were collected from during the current survey
were broadly characterised as Sandy/Stony Plain, Sand Dune and Saltpan. With the exception of
Saltpan habitat, all broad habitats are widespread habitats and not the type of isolated, protected refugia
that is typically associated with SRE species. Although not as widespread as other broad fauna habitats,
Saltpan habitat occurs broadly beyond the extent of the Study Area, albeit, often patchily distributed

across the landscape.

Nine Potential SRE invertebrate taxa were recorded from within the Study Area (Aname ‘black three
spine’, A. ‘red two spine’, A. sp. indet., Buddelundia sp. '58', B. sp. indet., Lychas 'multipunctatus
complex', L. 'adonis’, L. 'telfer' and Indolpium). All the Potential SRE scorpions and isopods recorded
during the survey have previously been recorded within 100 km of the Study Area, however the

pseudoscorpion was a new record for the area.

Due to the limited sampling of SRE invertebrate fauna in the vicinity of the Study Area, the status of the
eight Potential SRE species collected from the current survey cannot be confirmed. However, given the
widespread nature of the habitats in which the Potential SRE specimens were collected, it is unlikely

that any of the Potential SRE species collected in this survey will be restricted to the Study Area.
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1 INTRODUCTION

The Havieron Project Joint Venture (the Project) is a farm-in joint venture agreement between Newcrest
Mining Limited (Newcrest) and Greatland Gold Ltd (Greatland). The Project is located approximately 45
kilometres (km) east of the Telfer Gold Mine (Telfer Mine) in the Great Sandy Desert (Figure 1.1). The
project has the potential to deliver a high-grade underground gold deposit and is currently in
development stages, with final development of the Project to comprise an underground mine, waste

rock landform, infrastructure and workshops and an infrastructure corridor to Telfer Mine.

Flora and fauna surveys have previously been undertaken within the 7.5 km by 5.5 km (4,125 hectare
(ha)) Project Area and a 68 km (~300 ha) service corridor connecting the Project to Telfer Mine in 2020
(Biologic, 2020; Strategen, 2020). To facilitate processing at Telfer Mine, a proposed infrastructure
corridor connecting the Project to Telfer Mine (hereafter the Study Area) is currently being investigated,

with feasibility studies currently underway to inform potential design and development of the corridor.

To identify potential impacts of the Infrastructure Corridor on terrestrial fauna and support environmental
approvals, Newcrest commissioned Biologic Environmental Survey (Biologic) to undertake a two-
season detailed (formerly Level 2) terrestrial vertebrate fauna and Short-range Endemic (SRE)
invertebrate fauna survey of the Study Area. Portions of the Study Area overlap areas previously subject

to terrestrial flora and fauna surveys in 2020.

The Study Area covers approximately 2,899.38 ha and comprises a proposed infrastructure corridor
alignment and associated borrow pits and laydowns, approximately 60 km in length (including two
alignment options at its eastern extent, exact alignment to be confirmed) connecting the Project to Telfer
Mine (Figure 1.1). Furthermore, the Study Area also includes an additional 32 km along the existing

service corridor to facilitate potential upgrades to existing access tracks (Figure 1.1).

The overarching objective of this assessment was to gather biological information through a desktop
assessment and terrestrial fauna survey to enhance and contextualise the level of knowledge of
terrestrial fauna and their habitats within the Study Area, with a focus on species of conservation
significance, in accordance with relevant state and federal guidelines and Newcrest Environmental

Policies and Standards. Specifically, the key objectives of the assessment were to:

e conduct a comprehensive desktop assessment (database searches and literature review) to
identify vertebrate and SRE invertebrate species potentially occurring within the Study Area;

e conduct a two-season detailed (formerly Level 2) survey comprising a baseline and targeted
survey to identify terrestrial vertebrate and SRE invertebrate fauna species and assemblages
occurring within the Study Area, with a focus on species of conservation significance;

¢ define and delineate broad fauna habitats occurring within the Study Area, and describe their
significance to vertebrate fauna, particularly species of conservation significance; and

e assess the likelihood and distribution of terrestrial fauna of conservation significance occurring
within the Study Area.

Page | 1



7620000

7610000

o
o
o
S
o
©
~

410000

IBRA Subregion
Chichester
Mackay

McLarty

420000

Pindanland
Rudall

Trainor

430000

440000

PORT HEBLAND

Scale: 1:140,000 MARBLE BAR
0 4 8
Km

Coordinate System: GDA 1994 MGA Zone 51
Projection: Transverse Mercator
Datum: GDA 1994 Created 21/07/2021

450000

BANMBOO!

460000

NEWCREST MINING LIMITED
Havieron Project
Infrastructure Corridor
Detailed Terrestrial

Fauna Survey

Figure 1.1: Study Area
and regional location

7620000

7610000

7600000




Newcrest Mining Limited Havieron Project Infrastructure Corridor Detailed Terrestrial Fauna Survey

This assessment was carried out in a manner consistent with the following documents developed by
the Western Australian Environmental Protection Authority (EPA), DBCA (formerly Department of
Parks and Wildlife [DPaW]), the Department of Agriculture, Water and the Environment (DAWE -
formerly the Department of Environment [DoE], Department of Sustainability, Water, Population, and
Communities [DSEWPaC] and Department of Environment, Water, Heritage and Arts [DEWHA]) and

relevant survey-specific license conditions:

e DBCA (2017a) Guidelines for surveys to detect the presence of bilbies, and assess the

importance of habitat in Western Australia;
¢ DEWHA (2010a) Survey Guidelines for Australia’s Threatened Bats;
e DEWHA (2010b) Survey Guidelines for Australia’s Threatened Birds;
o DoE (2013) Significant impact guidelines 1.1: Matters of National Environmental Significance;

o DPaW (2017) Interim guidelines for the preliminary surveys of Night Parrot (Pezoporus

occidentalis) in Western Australia;
e DSEWPaC (2011a) Survey Guidelines for Australia’s Threatened Mammals;
o DSEWPaC (2011b) Survey Guidelines for Australia’s Threatened Reptiles;
e DoE (2013) Significant Impact Guidelines 1.1: Matters of National Environmental Significance;
o EPA (2016a) Technical Guidance: Sampling of Short-range Endemic Invertebrate Fauna; and,

e EPA (2020) Technical Guidance: Terrestrial Vertebrate Fauna Surveys for Environmental
Impact Assessment.

The fauna sampling for this survey was conducted under a DBCA Regulation 27 “Fauna Taking
(Biological Assessment) License” (BA27000305) issued to C.G. Knuckey. In accordance with Section
40 of the BC Act, threatened species sampling was completed under a DBCA “Authorisation to Take or
Disturbed Threatened Species” (authorisation number TFA 2020-0112) issued to C.G. Knuckey.

1.4.1 Conservation Significance Vertebrate Fauna

Terrestrial fauna may be significant for a range of reasons, including (EPA, 2016b):
e being identified as a threatened or priority species;
e being a species with restricted distribution;
e enduring a degree of historical impact from threatening processes; or
e providing an important function required to maintain the ecological integrity of a significant

ecosystem.
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For the purposes of this Assessment, species considered to be of conservation significance are those

that are afforded protection under the Commonwealth Environment Protection and Biodiversity
Conservation Act 1999 (EPBC Act) and/or the Western Australian Biodiversity Conservation Act 2016

(BC Act). A summary of applicable legislation and status codes is provided in Table 1.1. For some

species, there is insufficient information to determine their status. These species are also considered

by the Environmental Protection Authority (EPA) and Department of Biodiversity, Conservation and

Attractions (DBCA) as being of conservation significance for all development related approvals and are

listed on a ‘Priority List’ that is regularly reviewed and maintained by the DBCA (Table 1.1).

Table 1.1: Definitions and terms for fauna of conservation significance

Act, Agreement or List

Status Codes'’

Federal

Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)

Nationally, native fauna is protected under the EPBC Act. This Act makes
provisions for an independent committee (the Threatened Species Scientific
Committee [TSSC]), which is charged with maintaining a list of threatened species.
Threatened species are listed under one of six categories, depending on their
specific conservation status.

Migratory bird species are those listed under international agreements and
protected under the EPBC Act as a Matter of National Environmental Significance
(MNES). Relevant international agreements include the Convention on the
Conservation of Migratory Species of Wild Animals (Bonn Convention), China-
Australia Migratory Bird Agreement (CAMBA), Japan-Australia Migratory Bird
Agreement (JAMBA), and Republic of Korea-Australia Migratory Bird Agreement
(ROKAMBA).

Extinct:
. EX — Extinct
. EW — Extinct in the Wild
Threatened:

e CR - Critically Endangered

e EN - Endangered

e VU - Vulnerable

e CD - Conservation Dependent
Other:

e MI - Migratory

State

Biodiversity Conservation Act 2016 (BC Act)

In WA, native fauna is protected under the BC Act. Species in special need of
protection are listed as being Extinct, Threatened or Specially Protected. Within
these groups, species are listed under one of eight categories, depending on their
specific conservation status. Migratory bird species are those listed under the Bonn
Convention and/or CAMBA, JAMBA and ROKAMBA agreements.

Extinct:
e EX-—Extinct
Threatened:
e CR - Critically Endangered
e EN - Endangered
e VU - Vulnerable
Specially Protected:
e MI - Migratory
e CD - Conservation Dependent
e OS - Other specially protected fauna

DBCA Priority Fauna List

The DBCA maintains a list of Priority species that are considered to be possibly
threatened but have not been assigned statutory protection under the BC Act, as
not enough information is available for an accurate determination of conservation
status. These species are generally in urgent need of survey to determine their
distribution and abundance.

Poorly Known:
e P1—Priority 1
e P2 —Priority 2
e P3—Priority 3
Rare, Near Threatened and other
o P4 — Priority

'See Appendix A for definitions of status codes
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1.4.2 Short-range Endemic Invertebrate Fauna

Endemism refers to the restriction of a species to a particular area, whether it is at the continental,
national or local scale, the latter being commonly referred to as short-range endemism (Harvey, 2002).
Short-range endemism is influenced by several factors including life history, physiology, habitat
requirements, dispersal capabilities, biotic and abiotic interactions and historical conditions which not
only influence the distribution of a species, but also the tendency for differentiation and speciation
(Ponder & Colgan, 2002).

In recent years a number of taxonomic groups of invertebrates have been highlighted as comprising a
high proportion of species likely to be regarded as SREs (i.e. Harvey, 2002; terrestrial snails, Johnson
et al., 2004; Mygalomorph spiders, Main et al., 2000; freshwater snails, Ponder & Colgan, 2002). This
identification of restricted taxonomic groups has led to SRE invertebrate fauna being recognised as a
potentially significant biodiversity issue, and that SRE fauna “may be at a greater risk of changes in

conservation status as a result of habitat loss or other threatening processes” (EPA, 2016a).

Harvey (2002) proposed a range criterion for terrestrial short-range endemic (SRE) species at less than
10,000 km? (or 100 km x 100 km), which has been adopted by regulatory authorities in Western
Australia (EPA, 2016a). SRE invertebrate species often share similar biological, behavioural and life
history characteristics that influence their restricted distributions and limit their wider dispersal (Harvey,
2002). For example, burrowing taxa such as mygalomorph spiders and Urodacus scorpions may only
leave their burrows (or a narrow home territory around the burrow) as juveniles dispersing from the
maternal burrow, or when males search for a mate. In other cases, SRE taxa are dispersal-limited
because of their slow pace of movement and cryptic habitats (such as isopods, millipedes and snails),
while some specialised taxa can be limited by very specific habitat requirements, such as selenopid

spiders within fractured rocky outcrops.

An increasingly large number of terrestrial invertebrates are discovered to exhibit short-range endemism
in Western Australia. While protection for listed species (species of conservation significance) and/ or
Threatened or Priority Ecological Communities is provided under state and federal legislation (see
Section 1.4.1), the majority of SRE species and communities are not currently listed. This is due largely
to incomplete taxonomic or ecological knowledge. As such, the assessment of conservation significance
for SRE is guided primarily by expert advice provided by the Western Australian Museum (WAM) and

other taxonomic experts.

SRE Categorisation

The SRE status categories used in this report broadly follow the WAM’s revised categorisation for SRE
invertebrates. This system is based upon the 10,000 km? range criterion proposed by Harvey (2002),
and uses three broad categories to deal with varying levels of taxonomic certainty that may apply to

any given taxon (Table 1.2).

Under this system, “Potential SRE” status is the default categorisation for species within the typical SRE
taxonomic groups including mygalomorph spiders, selenopid spiders, land snails, pseudoscorpions,
scorpions, and isopods, unless sufficient evidence exists to confirm widespread or confirmed SRE

status.
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Table 1.2: SRE categorisation used by WAM taxonomists

Distribution Taxonomic Certainty Taxonomic Uncertainty
<10 000 km? Confirmed SRE Potential SRE
e All known distribution of <10,000 km? | ¢  Patchy sampling has resulted in
e  The taxonomy is well known incomplete knowledge of geographic
e The group is well represented in distribution.
collections and/or via comprehensive | ¢  Incomplete taxonomic knowledge.
sampling e The group is not well represented in
> 10 000 km? Widespread (not an SRE) collections.
e  The known distribution of >10,000 e Category applies where there are
km? significant knowledge gaps.
e The taxonomy is well known
e Thegroupis well represented in SRE Sub-categories may apply:
gglrlr(]erc;‘ltifgs and/or via comprehensive A) Data Deficient
B) Habitat Indicators
C) Morphology Indicators
D) Molecular Evidence
E) Research & Expertise

Potential SRE status is sub-categorised by what is currently known about the species in question, i.e.
whether there are B) habitat indicators, C) morphology indicators, D) molecular evidence, or E) a weight
of general knowledge and experience with the group that suggests a reasonable likelihood that the
species could be SRE. In terms of SRE likelihood, the more evidence that exists under subcategories
'B', 'C', 'D', and 'E', the greater the likelihood that further investigation would confirm that the species is
an SRE.

However, the Potential SRE category 'A' - data deficient is unique; this category indicates that the
current information is insufficient to adequately assess the SRE status of the taxa in question. In such
cases, where the SRE status cannot be confirmed, a conservative approach would be unable to assess

the species as high potential to be SRE where:

A. the taxonomy of the genus (or family) requires significant review in order to make any statement

on SRE status, and/or

B. the genus is not known to include any confirmed SRE species within the region (subject to the

extent of prior sampling / taxonomic effort).

To avoid confusion with other Potential SRE species for which there is some certainty and/or some
precedent for their SRE status, this report represents the WAM'’s "Potential SRE - category 'A' - data
deficient” only as "data deficient". The results from taxonomists are also presented within the broader
context of the results from habitat assessment, desktop review, habitat connectivity, and other
ecological information collected during the survey. This approach aims to provide a more holistic
assessment of SRE likelihood at scales relevant to the project, as well as the standard SRE range
criterion of <10,000 km? (Harvey, 2002).
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2 ENVIRONMENT

As defined by the Interim Biogeographic Regionalisation of Australia (Thackway & Cresswell, 1995),
the Study Area is intersects and bioregions, the Great Sandy Desert and Little Sandy Desert (Table 2.1;
Figure 1.1). The Study Area predominantly occurs within the Mackay subregion of the Great Sandy
Desert, covering approximately 98.1% (2,844.77 ha) (Table 2.1; Figure 1.1). The remaining 1.9% (54.61
ha) occurring within the Rudall subregion of the Little Sandy Desert bioregion (Table 2.1; Figure 1.1).

Table 2.1: IBRA bioregion and subregion of the Study Area

. . n Area Area
Bioregion Subregion (ha) (%)
Great Sandy Desert Mackay (GSD2)
Characterised by red Mainly tree steppe grading to shrub steppe in the south;
sand plains, dune fields comprising open hummock grassland of Triodia pungens
and remnant rocky and Triodia schnizii with scattered trees of Owenia and
outcrops with vegetation Corymbia, and shrubs of Acacia and Grevillea, on
comprising Quaernary red longitudinal sand dunes fields overlying
predominantly spinifex Jurassic and Cretaceous sandstones of the Canningand | 2,844.77 | 98.1%
grasslands, low Armadaeus Basins (Kendrick, 2001a). Calcrete and
woodlands and shrubs ecaposite surfaces are associated with occluded paleo-
(Bastin, 2008). drainage systems that traverse the desert, which include
extensive salt lake chains with samphire low shrublands
and Melaleuca glomerata-M. lasiandra shrublands
(Kendrick, 2001a).
Little Sandy Desert Rudall (LSD01)
Characterised by Sparse shrub-steppe over Triodia basedowii on stony
dunefields and low hills, with river gum communities and bunch grasslands
ranges, with vegetation on alluvial deposits in and associated with ranges 54.61 1.9%
comprising a shrub (Kendrick, 2001b). Extensive areas of tussock grass are
steppe of Acacia over associated with footslopes and Triodia hummock
spinifex (Bastin, 2008). grasslands on hills and surrounding plains, with river gum
communities along drainage (Kendrick, 2001b)
Total | 2,899.38 100%

The Great Sandy Desert bioregion has an arid, tropical climate in the north, grading to temperate-
subtropical in the south, with rainfall generally variable and unpredictable, though predominantly
occurring over summer months, with a mean average annual rainfall of 223 mm (Bastin, 2008). Within

the Little Sandy Desert bioregion, the climate is arid with summer-dominated rainfall (Bastin, 2008).

Long-term climatic data is not available for the Study Area itself; however, data is available from the
Bureau of Meteorology (BoM) weather station at Telfer Aero (site 01330; -21.71°S, 122.23°E), located
within 1 km of the Study Area (BoM, 2021). Although climatic conditions are variable and sporadic
across the Great Sandy Desert and Little Sandy Desert bioregions, this weather station is expected to
provide the most accurate dataset for historic and current climatic conditions experienced within the
Study Area. Throughout the Telfer Aero station’s recording history, there are periods where continuous
data is unavailable due to various reasons, including inability to observe data (where observations
undertaken manually), failure in observed recording equipment or during an even which has produced

suspected data that has not been used where data is unavailable due to various reasons (BoM, 2021).
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Long-term annual climate averages (1974—2020) show Telfer Aero records the highest mean maximum
temperatures during December and January (40.3°C), with lowest temperatures recorded in June
(25.4°C) and July (25.5°C) (Figure 2.1). Lowest mean minimum temperatures are recorded in July
(10.7°C), with highest recorded in January (26.1°C) (Figure 2.1). The average annual rainfall at Telfer
Aero is 364.2 mm, with the highest rainfall recorded during the months of February (95.1 mm), March
(69.4 mm) and January (63.2 mm) and the lowest during the months of August to October (4.7 mm, 2.0

mm and 2.9 mm respectively) (Figure 2.1).

Figure 2.1: Long-term and current climatic data for Telfer Aero (BoM, 2021) with approximate
survey timing shown in shaded box

Beard (1975) broadly (1:1,000,000) mapped the major structural vegetation types of Western Australia.
Shepherd et al. (2002) reinterpreted and updated the vegetation association mapping at the same scale
to reflect the National Vegetation Information System (NVIS) standards (ESCAVI, 2003). This update

also accounts for extensive clearing since Beard (1975) mapping.

Three vegetation system associations occur within the Study Area, association GREAT SANDY
DESERT_134, GREAT SANDY DESERT_157 and GREAT SANDY DESERT_125 (Table 2.2, Figure
2.2). The dominant vegetation association, association GREAT SANDY DESERT_134, covers
approximately 73.1% of the Study Area and is characterised as a mosaic of Triodia hummock grasses,
open low Eucalypt woodlands and mixed Grevillea and Acacia shrublands. The second most dominant
association is GREAT SANDY DESERT 157, characterised as open Triodia hummock grassland,
which occupies approximately 26.8% of the Study. Area. The remaining 0.1% of the Study Area is
mapped as vegetation association GREAT SANDY DESERT_134, characterised as salt lakes.
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Table 2.2: Vegetation associations within the Study Area

o Description (Shepherd et al., 2002
Association SR ) Area (ha) | Area (%)
GREAT SANDY Mosaic: hummock grasslands, open low tree steppe; desert 2119.29 73.19%
DESERT_134 bloodwood and feathertop spinifex (on) sandhills/ T e
GREAT SANDY Hummock grasslands, grass steppe; hard spinifex Triodia o
DESERT 157 | wiseana 77584 26.8%
GREAT SANDY . o
DESERT 125 Bare areas; salt lakes 4.25 0.1%
Total 2,899.38 100%

Geology of the Great Sandy Desert is dominated by Phanerozoic sedimentary rock formations which
are extensively mantled by reddish aeolian sands, characteristic of a large portion of the Canning Basin
(Burbidge & McKenzie, 1983). Red sands dominate the Great Sandy Desert, often occurring as
extensive sandplains or longitudinal sand dunes ranging from three to 25 m in height (Burbidge &
McKenzie, 1983).

The Study Area occurs across nine broad (1:96,000) geological units (Table 2.3; Figure 2.3). The
dominant geological unit occurring within the Study Area is the Eolian unit ((EI-SAP, occupying
approximately 56.9% of the Study Area), which is characterised by ‘sand in longitudinal dunefield’
(Table 2.3; Figure 2.3).. The remaining eight geological units occurring within the Study Area includes
the Residual or relict unit (Rr-k-SAP, 20.3%), Exposed unit (X-SAP, 16.5%), Residual or relict unit (RS-
k-SAP, 2.3%), Colluvial unit (C-SAP, 1.5%), Residual or relict unit (Rr-f-SAP, 0.9%), Sheetwash unit
(W-f-SAP. 0.8%), Sheetwash unit (W-SAP, 0.5%) and Residual or relict unit (Rr-zo-SAP, 0.3%) (Table
2.3; Figure 2.3).

Table 2.3: Geology units within the Study Area

. . . Extent in Study Area
Geological unit Description
Hectares %
Eolian unit, SAP (EI-SAP) Sand in longitudinal dunefield 1,651.07 56.9%
Residual or relict unit, SAP . , , 0
(Rr-k-SAP) Calcrete duricrust (residual or relict) 589.45 20.3%
Exposed unit, SAP (X-SAP) Exposed bedrock 477.47 16.5%
Residual or relict unit, SAP . ) o o
(Rs-k-SAP) Residual sand and calcrete; nodular and pisolitic 66.77 2.3%
Colluvial unit, SAP (C-SAP) _Colluwum derived from dlffe_rent rock types; 43.98 15%
includes gravel, sand, and silt
Residual or relict unit, SAP Ferruginous duricrust, massive to rubbly; 25 77 0.9%
(Rr-f-SAP) includes iron-cemented reworked products ' e
Sheetwash unit, SAP (W-f- Clay, silt, and sand sheetwash deposits, with 2273 0.8%
SAP) abundant ferruginous pisoliths and gravel ) =
. Clay, silt and sand in distal sheetwash fan and
Sheetwash unit, SAP (W- slope deposits; local ferruginous pisoliths and 13.53 0.5%
SAP)
gravel
Residual or relict unit, SAP . L , o
(Rr-zo-SAP) Silcrete; includes calcite 8.62 0.3%
Total 2,899.38 100.0%
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Land use and tenure within the Great Sandy Desert bioregion is predominantly land held under native
title, unallocated crown land and conservation estate, and to a lesser extent grazing and native pasture
or mining and mineral exploration (Bastin, 2008). Grazing only occurs over a small portion of the
bioregion (approximately 7%) (Bastin, 2008). The Study Area is located entirely on unallocated Crown

land.
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3 DESKTOP ASSESSMENT

A desktop assessment, comprising database searches and a literature review, of the Study Area
was undertaken prior to the field surveys. Additionally, due to the scarcity of records in the vicinity
of the Study Area, particularly for species of conservation significance, records from other sources
(e.g. personal communication of unpublished records and/or data) have also been included where
relevant. The purpose of the desktop assessment was to identify vertebrate and SRE invertebrate

fauna potentially occurring in the Study Area, with a focus on species of conservation significance.

3.1.1 Database Searches

A total of eight fauna databases were searched to obtain information on species recorded or likely to
occur in the local area surrounding the Study Area (Table 3.1). Of the eight databases, two were
searched to obtain records on vertebrate fauna species previously recorded in the region (NatureMap
and Birdlife Birdata), one to identify locations of species of conservation significance previously
recorded (DBCA Threatened Fauna Database), one to identify species of conservation significance
known or likely to occur within the region (Protected Matters Database). A further four databases were
searched to identify nearby records of SRE Invertebrate groups (Atlas of Living Australia [ALA] and
three WAM collections databases) (Table 3.1).

Table 3.1: Details of database searches conducted

s | g
I
s a
(18 g ©
Database Search parameters % g S
S gL
Q
5 | &
> (72)
DBCA (2020a) NatureMap ° °
DBCA (2020b) Threatened and Priority Fauna Database °
Study Area boundary
DAWE (2020) Protected Matters Search Tool with 3 40 km buffer °
BirdLife Australia (2020) Birdata Database L
ALA (2020) Atlas of Living Australia Species Occurrence Search °
WAM (2020a) Arachnida and Myriapoda Database 100 km by 100 km °
WAM (2020d) Mollusca Database area search with °
WAM (2020c) Crustacea Database Study Area centred °

3.1.2 Literature Review

A review of available literature relevant to the Study Area was undertaken to compile a list of vertebrate
and SRE invertebrate fauna species with the potential to occur within the Study Area. A total of 16
assessments were reviewed, comprising nine detailed (formerly Level 2) surveys, four basic (formerly
Level 1) surveys and three targeted surveys (Table 3.2). All 16 reports comprised vertebrate fauna
sampling and records of various levels, with four also including sampling and records of SRE

invertebrate fauna.
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Table 3.2: Literature sources used for the review

s | e
5 o
§ Distance & @ ©
. ®© | Survey from 2 5 =
Report Title % Type Study g 3
(4 Area (km) £ w
O [1'4
> 77}
. . I~ Various,
Burbidge and McKen2|e'(1983) Wildlife of the Great Sandy A Detailed bioregional o
Desert, Western Australia
survey
Lipfert (1931) Mammals collected by the Canning 5 Basic bi\éfé'ﬂgf]’a Dl e
Expedition in the Great Sandy Desert 9
survey
Not
HSA (1999) Telfer Expansion Project Ecological Survey C Detailed specified. o
Telfer region
Burbridge and Pearson (1989) A search for the Rufous ~130 km
Hare-wallaby in the Great Sandy and Little Sandy Deserts, | D Targeted east- °
Western Australia, with notes on other mammals southeast
Read (1998) Vertebrate fauna of the Nifty Mine Site, Great ~64 km
Sandy Desert, with comments on the impacts of mining E Detailed °
o west
and rehabilitation
ecologia (2003) Telfer Project-Power Supply and Directly
Infrastructure Corridor Rare and Priority Fauna and Flora F Basic south and °
Survey west
Directly
HSA (1991) Telfer to Big Tree Area Fauna Survey G Detailed south and °
west
Syrinx (2006) Telfer Waste Dump Expansion Flora and H Basic ~5 km south o
Fauna Survey
Directly
HSA (2002) Telfer Project Ecological Survey | Detailed south and °
west
Syrinx (2013c) Trotmans, Satellite Deposits and Pit 15 J Detailed ~10 km o o
Study Areas Level 2 Flora and Fauna Survey south
Syrinx (2013a) O’Callaghan’s Study Area Flora and Fauna K Detailed ~5 km o o
survey southwest
Syrinx (2013b) Optimisation Study Area Level 2 Flora and L Detailed ~1.5km o o
Fauna Survey west
. . . . . ~4.5 km
Syrinx (2009) Greater Bilby Survey: Telfer Mine Site M Targeted west °
HSA (2001) Telfer Project Infrastructure Corridor N Basic ~5 km west o
Ecological Survey
Biologic (2020) Havieron Project Detailed Vertebrate and . .
SRE Invertebrate Fauna Survey o Detailed Directly east * *
Spectrum (2021) Telfer Operations Conservation Overlapping
o ’ P Targeted western °
Significant Species Assessment portion
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3.1.3 Other record sources

Due to the limited number of surveys undertaken and scarcity of records within the broader vicinity of
the Study Area, additional species records, particularly species of conservation significance, from other
sources (i.e. personal communications of unpublished records and/or data) are also included to ensure
appropriate consideration for all species potentially occurring within the Study Area. For example, a
recent study on red goshawk (Erythrotriorchis radiatus) recorded a radiotracked individual in the vicinity
of Telfer in January 2021 (Nigel Jackett pers. comm. 24 January 2021). As the species was not
previously recorded in the vicinity of the Study Area in previous surveys or from databases searches,
this unpublished record is the source of the species inclusion in the desktop assessment.

3.2.1 Vertebrate Fauna

The literature review and database searches identified a total of 336 species of vertebrate fauna, which
have previously been recorded and/or have the potential to occur within the Study Area. This comprised
60 mammals (including 53 native and seven non-native), 164 birds, 101 reptiles and 11 amphibians
(Table 3.3 ; Appendix B). Due to the size of the deskiop assessment search area, and likelihood of
encompassing habitats which may not occur within the Study Area, results of the desktop review are
likely to include species which may not occur within the Study Area. Additionally, many species tend to
be patchily distributed even where appropriate habitats are present, and many species of birds can

occur as regular migrants, occasional visitors or vagrants.

Of the 336 species of vertebrate fauna identified in the desktop assessment, 40 species are of
conservation significance, comprising 16 mammals, 23 birds and one reptile (Table 3.4; Figure 3.1).
One species of conservation significance has previously been recorded within the Study Area, greater
bilby (Macrotis lagotis — Vulnerable). The species has previously been recorded from secondary
evidence on six occasions at two locations, comprising three diggings, one inactive burrow and one
track record, all within Sand Plain and Sand Dune habitats (Biologic, 2020) (Figure 3.1).

Due to this historic nature of some data used for the desktop assessment, some records may represent
historic distributions of species which have suffered significant declines and are now considered
regionally extinct in the vicinity of the Study Area, e.g. chuditch (Dasyurus geoffroii), red-tailed
phascogale (Phascogale calura), golden bandicoot (/soodon auratus auratus), desert bandicoot
(Perameles eremiana) and burrowing bettong (Bettongia lesueur grayii) (Burbidge, 2004; Menkhorst &
Knight, 2014). Additionally, records of some species may also be representative of historical taxonomic
uncertainty or erroneous identifications, e.g. crest-tailed mulgara (Dasycercus cristicauda) and southern
marsupial mole (Notoryctes typhlops), the former of which is no longer considered to occur within
Western Australia (Menkhorst & Knight, 2014; Woolley et al., 2013). Both species are considered Highly

Unlikely to occur within the Study Area and are not discussed further in this report.
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Table 3.3 Summary of fauna species recorded within and in the vicinity of the Study Area in

the desktop assessment

@ (") n T 2
2| 89| B8 o 3 8 -
Source g £ E £ % = Z 2 2
S| EE|Es| & | §| 8| K
¢ | =~ =E x E
= <
Literature Sources
Wildlife of the Great Sandy Desert, Western Australia
(Burbidge & McKenzie, 1983) Al 241 1 1126 76 ) 7 | 234
Mammals collected by the Canning Expedition in the
Great Sandy Desert (Lipfert, 1931) B 1] 0 3 0 0 | 14
Telfer Expansion Project Ecological Survey (HSA, c 12 3 1 37 4 57
1999)
A search for the Rufous Hare-wallaby in the Great
Sandy and Little Sandy Deserts, Western Australia, D 7 4 0 0 0 1
with notes on other mammals (Burbridge & Pearson,
1989)
Vertebrate fauna of the Nifty Mine Site, Great Sandy
Desert, with comments on the impacts of mining and E 22 4 90 55 5 176
rehabilitation (Read, 1998)
Telfer Project-Power Supply and Infrastructure Corridor
Rare and Priority Fauna and Flora Survey (ecologia, F 3* 3 3 0 0 9
2003)
Telfer to Big Tree Area Fauna Survey (HSA, 1991) G 6 1 53 40 1 101
Telfer waste dump expansion flora and fauna survey
(Syrinx, 2006) H 8 1 35 5 1 50
Telfer Project Ecological Survey (HSA, 2002) | 11 3 48 37 4 103
Trotmans, Satellite Deposits And Pit 15 Study Areas
Level 2 Flora And Fauna Survey (Syrinx, 2013c) J 15 5 68 53 2 143
O‘Cgllaghan’s Study Area Flora and Fauna survey K 10 5 69 35 2 121
(Syrinx, 2013a)
Optimisation Study Area Level 2 Flora and Fauna
Survey (Syrinx, 2013b) Ly s s 2 13
Greater Bilby survey: Telfer Mine Site (Syrinx, 2009) M 4 2 26 11 2 45
Telfer Project Infrastructure Corridor Ecological Survey
(HSA, 2001) NjpojJ o oo oo
Havieron Project Detailed Vertebrate and SRE
Invertebrate Fauna Survey (Biologic, 2020) o 16 2 38 35 5 95
Telfer Operations Conservation Significant Species
Assessment (Spectrum, 2021) P 4 4 32 3 0 43
Database Searches
DBCA (2020a) NatureMap 17 5 72 58 4 156
DBCA (2020b) Threatened and Priority Fauna Database 0 7 1 0 14
DAWE (2020) Protected Matters Database 7 17 0 28
BirdLife Australia (2020) Birdata Database 0 62 0 0 62
Other sources
Pers. comm. of unpublished records/data 0 0 1 0 0 1
Total species recorded 53 164 101 11 336
Conservation Significant species 16 23 1 0 40
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Table 3.4 Conservation significance vertebrate fauna recorded in the desktop assessment

Conservation Status’
Species Common Name <‘t’ i) <
8 | o | &
g | @ | °
MAMMALS
DASYURIDAE
Dasycercus blythi brush-tailed mulgara P4
Dasycercus cristicauda crest-tailed mulgara VU P4
Dasyurus geoffroii western quoll VU VU
Dasyurus hallucatus northern quoll EN EN
Phascogale calura red-tailed phascogale VU CD
MACROPODIDAE
Lagorchestes hirsutus hirsutus rufous hare-wallaby EX EX
Petrogale lateralis lateralis black-footed rock-wallaby EN EN
MEGADERMATIDAE
Macroderma gigas ‘ ghost bat ‘ VU VU ‘
MOLOSSIDAE
Pseudomys chapmani ‘ western pebble-mound mouse ‘ ‘ P4
NOTORYCTIDAE
Notoryctes caurinus northern marsupial mole P4
Notoryctes typhlops southern marsupial mole P4
PERAMELIDAE
Isoodon auratus auratus golden bandicoot VU VU
Perameles eremiana desert bandicoot EX EX
PHALANGERIDAE
Trichosurus vulpecula arnhemensis ‘ northern brushtail possum ‘ VU ‘
POTOROIDAE
Bettongia lesueur graii ‘ burrowing bettong ‘ EX EX ‘
THYLACOMYIDAE
Macrotis lagotis ‘ bilby ‘ VU VU ‘
BIRDS
ACCIPITRIDAE
Erythrotriorchis radiatus ‘ red goshawk ‘ VU VU ‘
APODIDAE
Apus pacificus ‘ fork-tailed swift ‘ MI MI ‘
GLAREOLIDAE
Charadrius veredus ‘ oriental plover ‘ Mi Mi ‘
FALCONIDAE
Falco hypoleucos grey falcon VU VU
Falco peregrinus peregrine falcon 0os
GLAREOLIDAE
Glareola maldivarum ‘ oriental pratincole ‘ MI MI ‘
HIRUNDINIDAE
Hirundo rustica ‘ barn swallow ‘ Mi Mi ‘
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LARIDAE

Hydroprogne caspia caspian tern Mi Mi
Sterna leucoptera white-winged black tern MI MI
Gelochelidon nilotica gull-billed tern Mi Mi
MOTACILLIDAE

Motacilla cinerea grey wagtail MI MI
Motacilla flava yellow wagtail MI Mi
PSITTACIDAE

Pezoporus occidentalis night parrot EN CR
Polytelis alexandrae princess parrot VU P4
ROSTRATULIDAE

Rostratula australis Australian painted snipe | EN EN
SCOLOPACIDAE

Calidris acuminata sharp-tailed sandpiper MI MI
Calidris canutus red knot EN/MI EN
Calidris ferruginea curlew sandpiper CR/MI | CR/MI
Calidris melanotos pectoral sandpiper MI MI
Calidris ruficollis red-necked stint Mi Mi
Tringa hypoleucos common sandpiper MI MI
Tringa nebularia common greenshank MI MI
THRESKIORNITHIDAE

Plegadis falcinellus glossy ibis MI MI
SCINCIDAE

Liopholis kintorei | great desert skink | w [ w |

"EX — Extinct, CR — Critically Endangered, EN — Endangered, VU — Vulnerable, OS — Specially protected, CD — Conservation
Dependent, MI — Migratory, P1-P4 — Priority 1-4.
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3.2.2 SRE Invertebrate Fauna

Previous surveys undertaken for the Havieron Project (Biologic, 2020) undertook SRE habitat
assessments within areas overlapping sections of the current Study Area, however the majority of the
Study Area has not yet been surveyed. The WAM database searches contained 218 records of
terrestrial invertebrates, mainly Arachnida, from within the 100 km? desktop search area centred on the
Study Area. These included 41 records of taxa that belong to groups known to contain SRE taxa. Of
these, four taxa were identified as Potential SRE taxa. No Confirmed SRE species were identified in

the WAM databases searches.

An additional two Potential SRE taxa were indicated from surveys undertaken in the vicinity of Telfer by
Syrinx (2013a, 2013b, 2013c), one scorpion (Lychas ‘multipunctatus complex’) and one isopod
(Buddelundia sp. ‘58’); however, these species were not returned in the WAM Database searches,
indicating specimens were not lodged with the WAM Museum. Furthermore, Biologic (2020) recorded
an additional five Potential SRE taxa within the Havieron mine area located directly east of the current
Study Area. These comprised four scorpions (Urodacus ‘pale complex’, U. sp. 1 and U. varians, Lychas

‘adonis’?) and one isopod (Buddelundia sp. indet.).

The 17 Potential SRE taxa identified in the desktop assessment as potentially occurring within the Study
Area are six mygalomorph spiders, nine scorpions and two isopods (Table 3.5). Further information

available on the Potential SRE taxa identified in the desktop assessment is provided below.

Araneae: Anamidae (Mygalomorph Spiders)

Aname ‘"MYGO034, sinuata’

Four records of this spider were recorded from Sand Plain habitat with Acacia shrubland (WAM, 2020a).
These records occurred approximately 45 km north of Rudall River Airport, 14 km south-southwest of
Telfer mine and from the Telfer mine itself. Aname ‘MYGO034, sinuata’ may represent a locally restricted

species occurring around the Telfer area.

All remaining Aname (Aname “sp. indet. (juvenile)’, Aname “sp. indet.”, Aname “sp. nov.”, Aname “sp.?
(female)’ and Aname “sp.”) from the WAM database search (WAM, 2020a) belong to indeterminate
taxa as they were either collected as juveniles or females, which lack distinguishing morphological
characteristics to accurately distinguish them. Further information regarding these specimens cannot
be presented, however as they were collected within the vicinity the Study Area, it is possible they

represent a single taxon.

Scorpiones: Buthidae (Scorpions)

Lychas “annulatus complex’

Five specimens of this morphospecies were collected from approximately 12.2 km southwest of Telfer
and at Telfer itself, all from sandy habitats supporting open low eucalypts over Triodia (WAM, 2020a).
A further eight specimens representing the L. ‘annulatus complex’ were collected from three sites
between 42—-47 km east of Telfer by Biologic (2020), from Sandy/ Stony Plain habitat comprising a
mosaic of open Acacia shrubland and Triodia grassland, occasionally with scattered Eucalyptus/
Corymbia trees.
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Lychas annulatus is recognised as a species complex comprising multiple undescribed taxa and hence
all specimens falling under the L. ‘annulatus complex’ are considered Potential SRE (WAM Category

‘A’ Data Deficient and ‘E’ Research and Expertise).
Lychas ‘'multipunctatus complex’

Specimens of this morphospecies were recorded in sandy soil habitat in the vicinity of the Telfer Mine
in 2012 (Syrinx, 2013c). Specimens from this morphospecies collected by (Syrinx, 2013c) were not
returned in the WAM (2020a) database search, so locality data is only putative, based on the data
provided in the Syrinx (2013c) report. Biologic (2020) collected a single specimen representing the L.
‘multipunctatus complex’ from Sandy/ Stony Plain habitat, with vegetation consisting of open Acacia
shrubland and Triodia grassland. Syrinx (2013c) considered Lychas multupunctatus a widespread
species in 2012; however, it is now recognised as a species complex comprising multiple undescribed
taxa, therefore all specimens occurring within the complex are considered Potential SRE (WAM

Category ‘A’ Data Deficient and ‘E’ Research and Expertise).
Lychas ‘telfer’

Two records (comprising a single specimen each) of a buthid scorpion collected in 2012 from
approximately 12.2 km southwest of Telfer Mine have been assigned the morphospecies name Lychas
‘telfer’ (WAM, 2020a). Specimens collected from the Telfer area were recorded from eucalypt leaf litter
in Sand Dune habitat (Syrinx, 2013a, 2013b, 2013c). Biologic (2020) collected further 10 specimens
from three sites within Sandy/ Stony habitat approximately 42—47 km east of Telfer. Vegetation at
locations comprised a mosaic of open Mulga or other Acacia species over Triodia grassland,
occasionally with scattered Eucalyptus/Corymbia trees. This species is currently only known from few
localities in the vicinity of and broader Telfer area, therefore it has been designated as a Potential SRE
(WAM Category ‘A’ Data Deficient and ‘E’ Research and Expertise).

Lychas ‘adonis’

Eight specimens of Lychas ‘adonis’ were collected from three sites within Sandy/ Stony Plain habitat
approximately 42—47 km east of Telfer (Biologic 2020). Vegetation at the sites consisted of either Open
Mulga shrubland over Triodia grassland or Acacia (other than mulga) open shrubland and Triodia

grassland.

Scorpiones: Urodacidae (Scorpions)

Urodacus ‘telfer’

Three specimens of this Urodacus scorpion were collected from habitats comprising low open woodland
with scattered eucalypts and Triodia grassland on sandy substrates in the vicinity of Telfer Mine in 2012
(Syrinx, 2013a, 2013b, 2013c). The specimens were considered to represent an undescribed species
and assigned the morphospecies name Urodacus ‘telfer. As specimens assigned of this

morphospecies are only known from few localities, Urodacus ‘telfer’ is considered a Potential SRE.

Page | 21



Newcrest Mining Limited Havieron Project Infrastructure Corridor Detailed Terrestrial Fauna Survey

Urodacus ‘pale complex’

A single specimen representing Urodacus ‘pale complex’ was collected from approximately 45.5 km
east of Telfer in Sandy/ Stony Plain, vegetated by a mosaic of open Acacia shrubland and Triodia
grassland in 2020 (Biologic, 2020). The Urodacus ‘pale complex’ has previously been misidentified as
Urodacus armatus, another morphologically similar species which is widespread and not considered an
SRE. Four specimens identified as U. armatus collected from near Rudall River were returned in the
WAM database search (WAM, 2020a), which are possibly representatives of the Urodacus ‘pale
complex’ morphospecies; however, further morphological and molecular analysis is required to verify
this. Due to the morphological differences of the specimen representing Urodacus ‘pale complex’ and
limited number of specimen records, Urodacus ‘pale complex’ is regarded as a Potential SRE (WAM

Category ‘A’ Data Deficient and ‘E’ Research and Expertise).
Urodacus sp. 1

Two individuals of Urodacus sp. 1 were collected from a single site within Sandy/ Stony Plain habitat in
2020 (Biologic, 2020). The species was recorded from habitat comprising a mosaic of open Acacia
shrubland and Triodia grassland. Due to the potential for the specimens to represent an undescribed
species and the limited number of records over a small area, the Urodacus sp. 1 is treated as a Potential
SRE (WAM Category ‘A’ Data Deficient and ‘E’ Research and Expertise).

Urodacus varians

Six specimens of Urodacus varians were collected from two locations, approximately 42—45 km east of
Telfer by Biologic (2020). The specimens were collected from Sandy/ Stony Plain habitat comprising a
mosaic of open Acacia shrubland and Triodia grassland, with occasional sparsely scattered Eucalyptus/
Corymbia trees. The species is poorly known, with only few specimens representing the species held
in the WAM collection (all occurring beyond the desktop search area) (WAM, 2020a). Despite the
widespread occurrence of the species, it is suspected to be a species complex, comprising multiple
undescribed taxa. Due to the likelihood of undescribed taxa representing SRE species, Urodacus
varians is regarded as a Potential SRE (WAM Category ‘A’ Data Deficient and ‘E’ Research and
Expertise).

Isopoda: Armadillidae (Slaters)

Buddelundia sp. ‘58’

Syrinx (2013 c) states that both male and female specimens were collected in sandy soil habitat in the
vicinity of the Telfer Mine in 2012; however, provide no additional information in habitat or vegetation
the specimens were recorded from. A further 18 specimens were collected by Biologic (2020) from a
single site in Sandy/ Stony Plain habitat. Broad vegetation within these habitats consisted primarily of
open Acacia shrubland and Triodia grassland. The specimens appear to represent an undescribed
taxon which, based on the locality of records only in the vicinity of Telfer, is considered a Potential SRE
(WAM Category ‘A’ Data Deficient and ‘E’ Research and Expertise).
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Buddelundia sp. indet.

A single specimen representing an indeterminate Buddelundia taxon was collected from Sandy/ Stony

Plain habitat supporting open Acacia shrubland and Triodia grassland vegetation by Biologic (2020).

Although the specimen may represent a known taxon, due to the taxonomic uncertainty of the individual,

it is treated as separate due to its morphological differences to other taxa potentially occurring (i.e.

Buddelundia sp. ‘58’). Due to the potential for the specimen to represent an undescribed taxon, for

which it is the only specimen, it is treated as a Potential SRE (WAM Category ‘A’ Data Deficient).

Table 3.5 SRE invertebrate fauna recorded in the desktop assessment

Higher ID Lowest ID

SRE status

Recorded from

Mygalomorph spiders (Araneae)

Aname "MYGO034, sinuata’

Potential SRE

Paterson Range, 14 km SSW of Telfer
Goldmine

southern Great Sandy Desert, ca. 45 km N
of Rudall River Airport

Telfer

Aname “sp. indet.

Nemesiidae (juvenile)

Potential SRE

Rudall River National Park, Kintyre, 17 km
NW of Compton Pinnacle

Aname “sp. indet.”

Potential SRE

Kintyre, 60 km S of Telfer

Aname “sp. nov.’

Potential SRE

Telfer

Aname “sp.? (female)’

Potential SRE

ca. 1 km NE of Telfer Mine

Aname 'sp.’

Potential SRE

southern Great Sandy Desert, ca. 45 km N
of Rudall River Airport

Scorpions (Scorpiones)

Lychas 'adonis’

Potential SRE

42-47 km east of Telfer (Biologic 2020)

Lychas “annulatus

Potential SRE

ca. 12.2 km SW of Telfer Mine

complex’ ca. 42-47 km E of Telfer
Lychas “annulatus?’ Potential SRE | ca. 12.2 km SW of Telfer Mine
Puthidac Lychas 'multipunctatus Telfer
cgmplex' P Potential SRE | ca. 42 km E of Telfer (Syrinx 2013; Biologic
2020)
Lychas “telfer’ Potential SRE zz lgis";nfvg ;’:I:l'ff:rr Mine
Urodacus “telfer’ Potential SRE | ca. 12.2 km SW of Telfer Mine
Urodacidae Urodacus 'pale complex’ Potential SRE | ca. 45.5 km E of Telfer (Biologic 2020)
Urodacus sp. 1 Potential SRE | ca. 42 km E of Telfer (Biologic 2020)
Urodacus varians Potential SRE | ca. 42—45 km E of Telfer (Biologic 2020)
Isopoda
N Buddelundia sp. ‘58’ Potential SRE | | oer .
Armadillidae ca. 42 km E of Telfer (Syrinx 2013)

Buddelundia sp. indet.

Potential SRE

ca. 42 km E of Telfer (Biologic 2020)
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4 FIELD SURVEY METHODS

A two-season detailed vertebrate and SRE invertebrate survey was undertaken from 23 October to 7
November 2020 (Phase 1, wet season), and from 26 April to 7 May 2021 (Phase 2, post-wet/dry
season). The two-season survey comprised systematic trapping over a single season (Phase 1) and
targeted sampling over both seasons (Phase 1 and 2), which focused on species of conservation
significance identified in the desktop assessment as potentially occurring within the Study Area. Some
targeted sampling extended beyond the two survey phases, with additional acoustic recorders
deployments targeting night parrot undertaken on multiple occasions between the Phase 1 and Phase

2 surveys.

The field survey was undertaken by experienced zoologists with extensive experience with fauna in the
region and surveys of similar nature, including targeted surveys for the species of conservation
significance targeted as part of the current survey. Additionally, Heritage and Ecological Advisors
representing the Traditional Owners of the Martu native title determination, which encompasses the
Study Area, assisted with sampling, and provided traditional ecological knowledge of the Study Area

and the fauna occurring within it during on the Phase 2 survey.
The following personnel were involved in the field component of the project:

e Phase 1
0 Mr Ryan Ellis (Principal Zoologist);
0 Mr Mark Gresser (Senior Zoologist);
0 Ms Amy Hutchison (Zoologist); and,
0 Ms Courtney Proctor (Zoologist).
e Phase 2
o0 Mr Ryan Ellis (Principal Zoologist);
0 Ms Asheigh Jenkins (Zoologist);
0 Mr Charleston Miller (Martu Ecological Advisor); and,
o0 Mr Patrick Jadai (Martu Ecological Advisor).

Observed weather conditions in the 12 months prior to and during the survey are shown in Figure 2.1,
alongside long-term climatic data for Telfer Airport. It should be noted that some rainfall data is not
available for the entirety of the 12 months prior to the surveys (including data from the latter half of
October 2020 through to the first half of February 2021) (BoM, 2021), and is therefore unlikely to
accurately represent rainfall preceding the surveys. The specific reason for this data not being recorded
is unknown; however, may be attributed to inability to observe data (where observations undertaken
manually), failure in observed recording equipment or during an even which has produced suspected

data that has not been used where data is unavailable due to various reasons (BoM, 2021).
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In the 12 months prior to the surveys, mean minimum and maximum temperatures recorded at Telfer
Airport were similar to long-term averages for most months, though regularly slightly higher than long-
term averages (Figure 2.1). Where continuous monthly rainfall was recorded in the 12 months prior to
the survey, rainfall was variable, with below long-term averages recorded through the dry season
(Figure 2.1). Although rainfall data was not available for the duration of the 2020-2021 wet season,
high volumes of rainfall occurred across the Study Area and the broader vicinity as a result of multiple

cyclones occurring to the north-west (BoM, 2021).

Observed temperatures at Telfer Aero during the surveys were comparable to long-term averages;
however, numerous days above long-term averages were recorded during both surveys (Table 4.1).
During the Phase 1 survey, minimum daily temperatures ranged between 20.7-29.9°C and maximum
temperatures between 39.2—42.8°C, compared to the long-term minimum average of 21.2-23.7°C and
maximum of 37.4-39.6°C for October and November respectively (Table 4.1). Minimum daily
temperatures during the Phase 2 survey ranged between 14.3-23.4°C and maximum between 31.3—
35.0°C, compared to long-term averages of 15.4—20.7°C and 29.1-34.7°C for the months of April and
May respectively (Table 4.1). No rainfall was recorded at Telfer Aero during both surveys; however, it
should be noted that the null records during the Phase 1 survey was due to no data collection occurring

at that time and some rainfall did occur within the Study Area during this period (Table 4.1).
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Table 4.1: Daily climate data recorded at Telfer Aero during the field surveys (BoM, 2021)

Temperature (°C)

Survey Phase Date Rainfall (mm)*
Minimum Maximum

Phase 1 23/10/2020 20.7 39.2 -
24/20/2020 23.5 39.1 -
25/10/2020 24.6 38.4 -
26/10/2020 24 .1 40.1 -
27/10/2020 241 40.2 -
28/10/2020 23.7 39.4 -
29/10/2020 24.5 39.9 -
30/10/2020 26.7 38.2 -
31/10/2020 24.2 38.7 -
01/11/2020 24.2 39.6 -
02/11/2020 23.1 27.3 -
03/11/2020 24.6 28.9 -
04/11/2020 28.8 41.9 -
05/11/2020 29.9 41.3 -
06/11/2020 27.3 41.3 -
07/11/2020 26.2 42.8 -
Average/Total 25.0 38.5 -
Phase 2 26/04/2021 14.3 31.3 0
27/04/2021 17.6 32.6 0
28/04/2021 18.2 33.7 0
29/04/2021 15.9 334 0
30/04/2021 14.9 34.6 0
01/05/2021 17.4 34.1 0
02/05/2021 19.2 35.0 0
03/05/2021 18.5 33.9 0
04/05/2021 19.5 334 0
05/05/2021 19.1 322 0
06/05/2021 23.2 33.2 0
07/05/2021 23.4 341 0
Average/Total 18.4 33.5 0

' - denotes no data recorded on given day
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4.3.1 Habitat Assessments and Mapping
Habitat assessments were undertaken in the field to characterise and define habitats and their
significance to vertebrate fauna. Habitat assessments were undertaken at 161 locations across the

Study Area, including at all sampling sites (Figure 4.2; Appendix E).

Habitat assessments were conducted using methodology and terminology modified from the Australian
Soil and Land Survey Field Handbook (National Committee on Soil and Terrain, 2009). The

characteristics recorded during the habitat assessments were:

e site information, photo and location;
¢ landform: slope, relative inclination of slope, morphological type and landform type;

e vegetation: leaf litter %, wood litter, hollow bearing trees, broad floristic formation, vegetation

structure (tall, mid and low), and dominant species;

¢ land surface: micro relief, sheet erosion, rill erosion, gully erosion, gully depth, abundance and
size of coarse fragments, rock outcropping, water bodies, comments on nests, burrows, roosts
and diggings;

e soil: texture, colour;

e substrate: bare ground, rock size, rock type, rock outcropping; and

¢ disturbance: time since last fire, evidence of weeds, grazing, or human disturbances.

Fauna habitat mapping was completed for the Study Area using the vertebrate fauna habitat
assessments completed during the field surveys, as well as high-resolution aerial imagery, vegetation,
topographical, geology and soil mapping. Habitats were delineated and mapped across the Study Area

at a scale of approximately 1:20,000.

4.3.2 Systematic Trapping Sites

A total of six systematic trapping sites were established and sampled during the Phase 1 field survey,
with sites representing most fauna habitats present within the Study Area (Figure 4.1; Figure 4.2;
Appendix C). The sites were setup to sample the most widespread and significant habitats, while
ensuring adequate coverage or representative habitats across the entire Study Area. Each trapping site
was open for seven consecutive nights and checked daily within three hours of sunrise. Each site

comprised the following:

e Pit traps — Ten pit traps comprising five 20 Litre buckets and five PVC pipes (16 centimetres
[cm] diameter and 50 cm deep) were installed at each site. Traps were installed approximately
10—-20 metres [m] apart along a single transect with a 7.5 m long by 0.3 m high aluminium drift
fence bisecting each pit trap. Traps were placed in locations deemed most likely to catch fauna
(i.e. areas with dense ground cover, litter, rocks etc.) and most representative of the broad
fauna habitat occurring at the site. Styrofoam trays were placed within all pits to provide refuge
for any captured fauna from exposure to environmental conditions (i.e. temperature, wind and

rainfall) and predators.
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o Funnel traps — Two funnel traps were placed at either end of the drift fence bisecting each pit

trap. A total of 20 funnel traps were deployed at each systematic trapping site)

o Elliott traps — Twenty medium (Type B) Elliott style box traps were placed at each site. Traps
were placed along two parallel transects adjacent to pit traps and positioned approximately 10—
20 m apart. Each trap was positioned in habitat niches likely to be attractive to small non-volant

mammals and reptiles (i.e. areas of cover and shade).

e Cage Traps — Two cage traps (20 x 20 x 56 cm) were located at each site, with once placed at

each end of the trap site transect.

Shade covers were used over funnel, cage and Elliot traps to reduce the likelihood of exposure to
environmental elements (i.e. direct sunlight and heat, rainfall and wind). Elliot and cage traps were
baited with a universal bait mix comprising oats, peanut butter and sardines, and rebaited every 2-3

days.

Survey effort across all six trapping sites during each phase totalled 2,184 trap nights (comprising 420
pit trap nights, 840 funnel trap nights, 840 Elliot trap nights and 84 cage trap nights) (Appendix C). Due
to changes in the Study Area design subsequent to the Phase 1 field survey, one systematic trapping
sites no longer occurs within the current Study Area (VHIC-003). No systematic trapping was
undertaken during the Phase 2 survey, which focused primarily on targeted sampling for species of
conservation significance potentially occurring within the Study Area, as identified in the desktop

assessment.

4.3.3 Avifauna Sampling

A twenty-minute avifauna census was undertaken daily at each systematic trapping site during the
Phase 1 survey. Avifauna was recorded from either direct observation, call and/or secondary evidence
(e.g. nests, feathers and/or tracks). Each avifauna census was conducted between 0630 and 1030
whilst undertaking trap clearing. The order of site visitation was staggered to reduce bias due to timing
of arrival at sites and the recorders were rotated where possible to reduce observers’ bias (Lindenmayer
et al.,, 2009). A minimum total of seven 20-minute avifauna surveys was undertaken at each site,
totalling 2.5 hours at each site during each phase and 15 hours over the Phase 1 survey (Appendix C).
Supplementary 5-10-minute opportunistic avifauna sampling was undertaken at selected habitat

assessment sites throughout the Study Area during both survey phases.

4.3.4 Active Foraging

Active foraging comprised searches of any observable microhabitats likely to support vertebrate fauna
species. Searches aimed to record any species, from direct observation or secondary evidence of
species occurrence, including tracks, scats, diggings, nests, fur or sloughs (shed skins), predation or
feeding sites, and fauna constructed structures (i.e. pebble mounds). Techniques incorporated in active
foraging included raking leaf litter and spoil heaps, overturning rocks and logs, investigating dead trees
and logs, burrows, rock piles and identification of secondary evidence. Active foraging was undertaken
for a minimum of two-person hours at all systematic trapping sites, equating to 12 person hours of active

foraging during the Phase 1 survey. Supplementary 5—10-minute opportunistic active foraging sampling
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was undertaken at selected habitat assessment sites throughout the Study Area during both survey

phases.
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Figure 4.1: Layout of traps at a systematic sampling site
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4.3.5 Nocturnal Searches

Spotlighting was undertaken to detect the presence of any nocturnal fauna species within the Study
Area. Nocturnal surveys were undertaken between sunset (approximately 1830) and 2130, when
activity levels were highest for most nocturnal species. Each survey consisted of searches using head
torches and, where possible, road spotting to detect fauna from movement, eye shine and other
evidence of species’ presence. Nocturnal searches were undertaken for a minimum of two-person hours
at all systematic trapping sites, equating to 12 person hours of nocturnal searches during the Phase 1
survey (Appendix C). Opportunistic road spotlighting and searches were also undertaken whilst driving
between sites and traversing the Study Area.

4.3.6 Ultrasonic Bat Recording

SongMeter (SM; Wildlife Acoustics Inc.) ultrasonic bat recorders were deployed at 15 locations
(including most trapping sites) during the Phase 1 and Phase 2 surveys, including sites representative
of all habitats occurring within the Study Area (Figure 4.2; Appendix C). At each location, recorders
were placed in or in the vicinity of areas of prospective foraging and/or roosting habitats and features
most likely to be utilised by bats, such as natural or artificial waterbodies or stands of trees. Recorders
were deployed between three and six consecutive nights at each location for a total of 59 recording
nights over both survey phases (Appendix C). The jumper and audio settings used for all the SM units
followed the manufacturer’'s recommendations contained in the user manual (Wildlife Acoustics, 2011,
2017). Selectable filters and triggers were also set using the manufacturer's recommendations. Bat

calls were analysed by Robert Bullen of Bat Call WA.

4.3.7 Targeted Sampling — Greater Bilby Plot Searches

Greater bilby sampling within the Study Area comprised 2 hectare (ha) survey plots (bilby plots)
distributed within areas of suitable habitat across the Study Area, in accordance with DBCA survey
guidelines for the species (DBCA, 2017a) (Figure 4.2; Appendix C). Each bilby plot was subjected to
targeted searches for a minimum of 30 minutes and comprised searches for secondary evidence for

the species i.e. burrows, diggings, tracks and scats, as described by Southgate et al. (2019).

Overall, a total of 34 bilby plots were sampled for greater bilby within the Study Area during the Phase
1 survey and a further 53 during the Phase 2 survey, for a total of 87 bilby plot searches over both
phases (Appendix C). Each plot was searches for 0.5—4 person hours, equating to a total of 70.5 person
hours of targeted sampling over the two survey phases (26 person hours during Phase 1 and 44.5
during Phase 2) (Appendix C).

Where bilby scats were recorded, scats were collected to facilitate assessment of age classes of
individuals present within the Study Area, following Southgate (2005). All scats were retained for
possible future genetic analysis to determine the approximate number of unique individuals occurring
within the Study Area.
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4.3.8 Targeted Sampling — Night Parrot Acoustic Recorders

SongMeter (SM; Wildlife Acoustics Inc.) acoustic recorders were deployed at 37 locations (inclusive of
one site samples on three occasions) during and between the Phase 1 and Phase 2 surveys where
suitable habitat was present (Figure 4.2; Appendix C). In an effort to target Night Parrot, the SM4
acoustic recorders were deployed in potential habitat recommended within the Interim Guideline for
Preliminary Surveys of Night Parrot (Pezoporus occidentalis) in Western Australia (DPaW, 2017) —
“stands of large, old clumps of spinifex (Triodia)... especially so if the identified area is part of a paleo-
drainage system or contains healthy stands of samphire.” Sampling undertaken within the Study Area
focused on areas of prospective nesting/roosting habitat (i.e. areas containing large old-growth Triodia
hommocks) and/or likely foraging habitat, including areas providing both annual (i.e. areas of samphire
vegetation) or seasonal (i.e. areas of seeding Triodia) foraging habitats likely to be utilised by the

species.

SongMeters were deployed between four and 29 consecutive recording nights at each location for a
total of 336 recording nights over the duration of sampling (Appendix C). This comprised eight locations
sampled during the Phase 1 survey, 21 locations between the Phase 1 and Phase 2 surveys and eight
locations during the Phase 2 survey (Appendix C). Following the analysis of recordings, sampling sites
were refined where possible in an attempt to potentially identify movement patterns within the Study
Area, where possible. Sampling during the Phase 1 and Phase 2 surveys focused on areas within the
Study Area, while sampling in the period between the two survey phases included both areas within
and adjacent to the Study Area, where prospective nesting/roosting and/or foraging habitat was present
(Figure 4.2). Overall, of the 37 recording locations sampled during the survey, 13 were located within
the current Study Area, with the remaining 24 located adjacent to or in close proximity to the Study Area
(Figure 4.2).

Acoustic recordings were analysed for Night Parrot (Pezoporus occidentalis) calls by Nigel Jackett, with
additional verification undertaken by Nick Leseberg where required. A list of non-target species
recorded at each acoustic recorder site was also compiled and incorporated into the results for each

site.

4.3.9 Targeted Sampling — Great Desert Skink Plot Searches

Targeted searches for great desert skink were undertaken concurrently with targeted searches for
greater bilby at all bilby plots (see section 4.3.7). A total of 87 bilby plots were searches during the two
survey phases, 34 during Phase 1 and a further 53 during Phase 2. Surveys were undertaken for
between 0.5—4 person hours, for a total of 70.5 person hours of combined targeted searches (Figure
4.2; Appendix C). Searches for great desert skink primarily focused on detection of the species from
secondary evidence (burrows, tracks and/or latrine (scat) sites) in addition to opportunistic direct

observation.
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4.3.10Targeted Sampling — Northern Marsupial Mole Trenches

To target northern marsupial mole within the Study Area, mole trenches were excavated at eight
sampling sites within Sand Dune habitat to detect evidence of the species occurrence (Figure 4.2;
Appendix C). A total of 21 trenches were excavated (three at five sites and two at three sites site) during
the Phase 1 survey (Appendix C).

Mole trench sampling followed Benshemesh (2005), and comprised excavation of 2-3 trenches
(measuring approximately 120 cm long by 60 cm wide and 80 cm deep) approximately upper, mid- and
footslope of the sand dune (upper and footslope for small sand dunes) at each site, with each trench
positioned in a north facing position to facilitate drying of the trench wall to expose mole tunnels. A ramp
or series of steps were built into each trench and/or a branch placed within it to allow any potential
bycatch to exit the trench easily. All trenches remained open for between 3—-6 days (depending on
weather conditions) to allow the north facing wall of the trench to dry sufficiently before being inspected
for formed tunnels, or ‘mole holes’, made by the species past movement though the substrate. Following

inspection, all mole trenches were filled in.

4.3.110pportunistic Records

At all times while surveying, all records pertaining to species not previously recorded during the survey,
rare species, species of conservation significance or other fauna of interest were documented. These
records include those from primary (i.e. direct observation of species) or secondary (e.g. burrows,
scratching’s, diggings and scats) evidence. Efforts were made to target likely microhabitats by turning

rocks, logs and anthropogenic debris where present.
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4.3.12Taxonomy and Nomenclature

The latest checklist of mammal, reptile and amphibian names published by the WAM (2020b) was used
as a guide to the current taxonomy and nomenclature of these groups, with the exception of taxonomic
changes published subsequent to the checklist. For birds, the current checklist of Australian birds
maintained by Birdlife Australia (based on Christidis & Boles, 2008) was used in conjunction with the
WAM (2020b) species list. While compiling a list of fauna potentially occurring in the Study Area, all

records were checked to ensure the latest taxonomy using recent publications and authorities.

4.3.13Data Analysis

To estimate the adequacy and effectiveness of sampling for vertebrate fauna during the survey, the
cumulative number of species encountered from systematic sampling (i.e. trapping sites) was plotted
against survey effort in terms of cumulative individuals or trap days/night to develop a species
accumulation curve for the survey, following (EPA, 2020). The species accumulation curve assists in
estimating total species richness and the proportion of species caught during the survey, with well-
sampled species assemblages showing a distinct plateau following the initial rapid increase in the
plotted data of species recorded, while under-sampled assemblages continuing to show a continual or
slowly decreasing rise in species diversity. When a curve approaches a plateau, it suggests that
sampling effort has been sufficient to adequately collect the majority of species comprising the faunal
assemblage at the locations sampled (Thompson & Withers, 2003). The value at which the curve
asymptotes can also be used as an approximate measure of the total size of the species diversity at

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

Species accumulation curves were created for each faunal group (mammals, birds and herpetofauna).
Accumulation curves and estimators were run using EstimateS v9.1.0 (Colarado, USA) and included
the estimated number of species based on observed data recorded (S(est), formerly Sobs Mao Tau)
and species richness estimators Chao 1, Chao 2, Jacknife 1 and Michaelis-Menten to predict the total

number of species that could potentially be recorded using the same techniques.

Species accumulation curves and richness estimators for this survey were calculated using avifauna
census data for birds and systematic trapping data for mammals, reptiles and amphibians at systematic
trapping sites only. It should be noted that additional species were recorded from other techniques (i.e.
opportunistic and targeted sampling methods) which are not included in the analysis as the survey effort

and data are not statistically valid (i.e. not standardized or comparable).

The field survey was completed during the wet season to from 24/10 to 2/11/2020. Sampling sites were
chosen to align with recommendations by the EPA (2016a) technical guidance, although habitats

considered suitable for SRE terrestrial invertebrates were targeted.
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A total of ten sites were sampled for SRE fauna throughout the Study Area. Habitat assessments were
undertaken at these ten SRE sampling sites and an additional 46 sites throughout the Study Area
(Figure 4.3). The habitat assessments were undertaken to provide information for mapping of SRE
habitats within the Study Area. Sites were placed to ensure that all relevant habitat types within the

Study Area were sampled and that a good geographical coverage was achieved.
4.4.1 Habitat Assessments

Habitat assessments used to characterise and define microhabitat features available for SRE
invertebrates were undertaken at 56 locations in the Study Area. Habitat assessments were carried out
by observation of the physical characteristics of each site. The habitat assessments were aimed at
determining the significance of each site as suitable SRE habitat, and hence the likelihood that each

site may contain SRE invertebrate fauna (Appendix D; Appendix F).

The broad habitat type in which the site occurred was observed and any site-specific landform
characteristics (especially where samples were taken) were also recorded. Further physical
characteristics of each site were recorded; these were drainage type, aspect, slope, percentage shade,
evidence of moisture in soil, soil type and availability, presence of rock outcropping, rock size,
percentage litter cover, major vegetation type and evidence of fire and disturbance. The broad habitat
type is used for mapping the habitats found in the survey area, while the physical characteristics are
used to provide an overall picture of the habitat type should an SRE invertebrate be captured in that

particular site.
4.4.2 Sampling Techniques

The sampling techniques employed for SRE invertebrate fauna sampling included active foraging of
rocks, trees and debris, leaf litter and soil sifting, and ground searches for spider and scorpion burrows.
The target taxonomic groups were mygalomorph and selenopid spiders, scorpions, pseudoscorpions,
millipedes, land snails, and terrestrial isopods. The sampling methods adopted were carried out in

accordance with EPA guidelines (EPA, 2016a), and are detailed below.
Active foraging

Active foraging was undertaken at each of the ten sampling sites for up to 1 person hours and involved

various techniques, depending on the characteristics of the site:

e Presence of rocky outcropping and loose rocks: suitably sized rocks were overturned, and rocky
microhabitats (cracks, crevices, and boulders) were actively searched for rock-dwelling
species.

e Presence of woody debris: larger logs and woody debris were overturned and actively searched
for detritivore species.

o Presence of trees and larger vegetation: trees such as Acacia, Corymbia and Eucalyptus were

actively searched, including underneath bark and in tree hollows.
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Leaf litter and soil sifting

Leaf litter, humus, and soil (to approximately 15 cm below surface where possible) was placed in a
sieve at the site and agitated to divide the sample into three grades (>7 mm, >3 mm, >1.4 mm). Each
grade was thoroughly searched for target SRE species such as pseudoscorpions, millipedes, snails,
and small scorpions. Up to six sifts (~ 3L of material) were conducted at each site, providing enough

leaf litter and humus was available.
Burrow searching

Active searches were undertaken for mygalomorph spider and scorpion burrows within each site.

Burrow searching was also conducted continuously while traversing the Study Area.
Opportunistic Collection

Specimens from SRE groups were also opportunistically collected during vertebrate sampling, including
dry pitfall trapping (see 4.3.2) and active foraging (see 4.3.4). In total, 60 pit-traps and 120 funnel traps
were employed for vertebrate sampling, equating to a total of 420 pit-trap nights and 840 funnel trap

nights of additional sampling for SRE groups within the Study Area.
4.4.3 Specimen Preservation and Identification

All specimens were euthanised in 100% ethanol to preserve DNA for sequencing. Isopods were

identified by isopod specialist Dr Simon Judd. Scorpions were identified by Dr Erich Volschenk.

All sampling and survey methods implemented during the field survey were undertaken in accordance
with relevant survey-specific license conditions, EPA Technical Guidance for sampling terrestrial
vertebrate and SRE invertebrate fauna (EPA, 2016a, 2016¢c) and DBCA Standard Operating
Procedures (SOPs), and complied with the Animal Welfare Act 2002 (AW Act) and the Australian Code
for the Care and Use of Animals for Scientific Purposes (NHMRC, 2013) where applicable.

Relevant DBCA SOPs applicable to this survey include:

o DBCA (2018c) Dry pitfall trapping for vertebrates;

o DBCA (2018a) Aluminium box traps for capture of terrestrial vertebrates;
o DBCA (2018b) Cage traps for live capture of terrestrial vertebrates;

o DBCA (2018d) Funnel trapping for terrestrial fauna;

o DBCA (2018e) Hand capture of wildlife;

o DBCA (2017d) Hand restraint of wildlife;

o DBCA (2017b) Animal handling and restraint using soft containment;

e DBCA (2017f) Transport and temporary holding of wildlife;

o DBCA (2017e) Tissue sample collection and storage for mammals;

o DBCA (2018g) Vouchering vertebrate fauna specimens;

e DBCA (2017c) First aid for animals; and

(

e DBCA (2018f) Managing disease risk in wildlife management.
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The likelihood of occurrence within the Study Area for species of conservation significance identified in
the desktop assessment was assessed using the decision matrix shown in Table 4.2. The occurrence
assessment was based on known information relating to species’ distribution, habitat preferences
(landforms, substrates and vegetation associations), locality records from database searches and
previous studies within and/or in the vicinity of the Study Area and results of the current survey
pertaining to species records and/or habitats occurring within the Study Area. The fauna assessments

assigned each species to one of six ratings, ranging from Confirmed to Highly Unlikely.

Due to several factors influencing species occurrence (i.e. known distribution, habitat preferences,
ecology and/or dispersal capabilities), interpretation of occurrence assessment criteria may vary
between species (i.e. a small species with limited dispersal capabilities previously recorded close to the
Study Area may not necessarily occur within the Study Area, whereas larger species with greater

dispersal and/or foraging capabilities may have an increased likelihood of occurring).

Where a species determined likelihood of occurrence differs from the assessment criteria in Table 4.2,
detailed justification for the determined assessment will be provided in the discussion of that species.
For example, historic or presumed erroneous records which may not be representative of species’
current known distribution (i.e. locally/regionally extinct species) or limited sampling within or in the
vicinity of the Study Area resulting in lack of contextual records which may influence a higher or lower

determined likelihood of occurrence to criteria.

Table 4.2: Species likelihood of occurrence decision matrix

Range/occurrence Habitat Categories (within Study Area)

categories

(records <50 years Core/critical Foraging/dispersal | Marginall/intermittent | No suitable
only) habitat present | habitat present habitat present habitat present
it:::rded S Confirmed Confirmed Confirmed Confirmed
Recorded within 10 Highly Likely Likely Possible Possible
Recorded within 10— . . . .

50km Likely Possible Possible Unlikely
Recorded within 50— . . . .

100 km Possible Possible Unlikely Unlikely
Recorded >100 km Possible Unlikely Unlikely Highly Unlikely
Species considered

locally/regionally Unlikely Unlikely Highly Unlikely Highly Unlikely
extinct
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4.7.1 Vertebrate Fauna
Fauna Habitats

Habitats mapped within the Study Area were compiled and used to delineate critical habitat for each of
the target species. For the purposes of this assessment, critical habitat followed that of DoE (2013),
being areas necessary “for activities such as foraging, breeding, roosting, or dispersal”’. Within these
categories, habitat types were recognised as providing primary habitat (i.e. critical habitat as per the
definition above), or secondary habitat (i.e. habitats not critical for foraging, breeding, roosting or
dispersal, but may support such activities and/ or habitats of marginal suitability for such activities). Due
to differing habitat preferences of conservation significant species (including habitat features and/or

microhabitats), habitat significance was assessed on a species-by-species basis.

It should be noted that assessment of habitat significance applies only to habitat occurring within the
Study Area, and therefore may not be representative of significance applied to the same habitat in other
areas outside the Study Area. For example, a habitat within the Study Area may be deemed unsuitable
due to the absence of certain habitat features which are required for the species persistence, despite
the same habitat occurring outside the Study Area being considered of greater significance. The
significance of a habitats within the Study Area may also be influenced by other habitats occurring within
the Study Area and more broadly, including areas adjacent to the Study Area, particularly if

representative of primary habitat.
Significance for Species Occurrence

For the target species, an assessment was made on the significance of their occurrence based on the
most relevant and prescriptive guidance documents relative to each species. For the night parrot, the
significance of occurrence was based on definitions by the DoE (2013), specifically the presence of a
‘population’. A ‘population of a species’ is defined under the EPBC Act as an occurrence of the species

in a particular area, including, but are not limited to:

e a geographically distinct regional population, or collection of local populations, or

e a population, or collection of local populations, that occurs within a particular bioregion.
For all other species of conservation significance listed under the EPBC Act, BC Act and/or as Priority
by the DBCA with no specific criteria to assess significance of occurrence, the significance of
occurrence was based on criteria defined by DoE (2013), specifically whether their occurrence in the
Study Area represented a ‘important population’. An ‘important population’ is a population that is
necessary for a species’ long-term survival and recovery - this may include populations identified as

such in recovery plans, and/or that are DoE (2013):

e key source populations either for breeding or dispersal,
e populations that are necessary for maintaining genetic diversity, and/or

e populations that are near the limit of the species range.
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4.7.1 SRE Invertebrate Fauna

Fauna Habitats

The significance of each fauna habitat type was assessed for likelihood to provide suitable habitat for

SRE invertebrates. The assessment was based on three major factors influencing the significance of

habitats for SRE species: isolation, protection and complexity (Table 4.3). Each habitat type was

designated as being either High, Moderate or Low significance for SRE invertebrate fauna (Table 4.3).

Table 4.3:SRE invertebrate fauna habitat significance assessment factors

Significance

Description

High

Isolation is the most important factor when it comes to the level of risk, as any fauna with
limited dispersal characteristics, regardless of the habitat preference, will likely be, at least, an
isolated population. A habitat with high isolation, e.g. mountaintops, islands, will likely be
significant for SRE invertebrate fauna.

Protection from exposure and disturbance can support a variety of invertebrate species.
South-facing slopes and deep gorges and gullies allows these particular ancient rainforest
lineages to remain in these environments. With respect to the arid-zone region, protection from
disturbance is also very important for the long-term viability of SRE habitats and communities,
i.e. protection from fire, flood and invasive species.

Complexity drives species richness and often abundance at a site. Complexity, with respect to
SREs, is based around a number of microhabitat types:

e Leaf litter: both depth and structural variation;

e Rocky substrates: loose rocks and crevices;

e Vegetation variation: flora richness and structural variation; and
e  Soil: depth and structural variation.

Moderate

Moderate isolation is usually found in areas where the features in the landscape are
continuous on a small scale but discontinuous on a large scale. Such features as long
mountain ranges and large plateaus with undulating hills may be isolated in a larger landscape
scale and can support unique species.

Moderate protection from exposure and disturbance occurs in shallow gullies and hillcrests/
hillslopes where rocky crevices may offer some protection from the elements.

Moderate complexity is often found in areas of vegetation and leaf litter. These areas are
often associated with drainage in the landscape, major drainage and drainage areas are often
sinks of detritus and leaf litter providing short-term habitat for some SRE species. However,
reduced isolation and protection can make a particular habitat lower in significance.

Low

No isolation occurs in habitats such as sandy/stony plains; these areas are often vast and
continuous through a landscape with no barriers to dispersal for species adapted to occurring.

Very little protection from exposure occurs in these plains, however, small vegetation groves
can act as sinks for invertebrates in an arid landscape and hence support more complex
ecosystems. Protection from disturbance is also very low where areas are exposed to flash
flooding and/ or fire e.g. drainage areas.

Low complexity characterized as many plains and drainage areas.
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5 FIELD SURVEY RESULTS AND DISCUSSION

5.1.1 Fauna Habitats of the Study Area

A total of five broad fauna habitat types were recorded and mapped across the Study Area during the
survey, comprising, in descending extent of occurrence, Sand Plain, Stony Plain, Saltpan, Sand Dune,
and Stony Hill, Breakaway or Other Outcropping (Table 5.1; Figure 5.1). Sand Plain was the dominant
broad fauna habitat within the Study Area, covering approximately 65.1% (1,887.18 ha) of the Study
Area, followed by Stony Plain, occupying approximately 21.8% (631.26 ha) (Table 5.1; Figure 5.1). Of
the remaining broad fauna habitats, Saltpan, Sand Dune and Stony Hill, Breakaway or Other
Outcropping habitats each occupied 4.7% (134.92 ha), 4.6% (132.81 ha) and 2.7% (77.88 ha) of the
Study Area respectively (Table 5.1; Figure 5.1). The remaining 1.2% (35.32 ha) of the Study Area was
mapped as Cleared/ Disturbed (Table 5.1; Figure 5.1). Descriptions of the distinguishing characteristics
and the occurrence within the Study Area for each of these habitat types are presented in Table 5.1,

and the data from on-site habitat assessments are presented in Appendix E.

Within the Study Area, Sand Plain, Sand Dune and Saltpan habitats provide suitable habitat, for the
highest number of species of conservation significance, including night parrot, greater bilby, great desert
skink, mulgara and northern marsupial mole. All the species have the potential to occur in these habitats
within the Study Area as residents, with suitable habitat, in the form of both primary and secondary
habitats, present to support all life stages of each species. The occurrence of these species and extent
of their occurrence within these habitats is likely to be dependent on vegetation cover and seasonality,
with higher likelihood of occurrence likely to occur in unburnt areas which are more likely to provide
primary breeding or nesting/roosting habitat and following rainfall events when seasonal foraging habitat
is likely to be more abundant. These habitats also provide suitable foraging habitat for grey falcon and
peregrine falcon. Saltpan habitat provides suitable habitat for night parrot, particularly in areas where
larger mature spinifex (Triodia species) occurs in close proximity to chenopods, which together provide
suitable nesting/roosting and foraging habitat for the species. The limited extent of Saltpan habitat within
the Study Area is less likely to support the species on its own; however, the habitat’s occurrence within

the Study Area forms part of a much larger area of the habitat extending south from the Study Area.

Saltpan habitats may also provide suitable habitat for migratory shorebirds; however, the value and
extent of species’ occurrence would be seasonal, particularly following high rainfall events when it is
most likely to be utilised by migratory shorebirds and waterbirds. During this time, when Saltpan habitat
are inundated, shorebird and waterbird occurrence is still likely to be intermittent as larger areas of more
suitable habitat (i.e. saltlakes) in the vicinity of the Study Area (e.g. Lake Dora, ~30 km SE of the Project
Area) are more likely to be utilised, with occurrence within the Study Area likely to be representative of
opportunistic visitation while transiting. The small extent and relatively isolated nature of Saltpan habitat
within the Study Area is also likely to influence infrequent occurrence by these species, particularly as

they remain dry for a large portion of the year.
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Stony Plain and Stony Hill, Breakaway or Other Outcropping habitats provide suitable habitat for
western pebble-mound mouse, particularly where suitable burrowing substrates and resources
(pebbles) permitting burrow and mound constriction are present. Brush-tailed mulgara may also occur
within Stony Plain habitat as a resident where suitable burrowing substrates are present. Stony Plain

habitat may also provide suitable foraging habitat for night parrot, grey falcon, peregrine falcon.

The condition of habitats within the Study Area ranged from Completely Degraded to Excellent.
Condition of the majority of habitat within the Study Area ranged from Good to Excellent condition, with
only a few small areas comprising Poor to Completely Degraded, all of which were associated with
areas of existing clearing or other disturbance (i.e. tracks). The greatest disturbances were caused by
recent fire throughout a large portion of the Study Area and disturbance from camels (Camelus
dromedarius). Scattered areas of unburnt vegetation occur throughout the Study Area, particularly
within Sand Plain and Saltpan habitats, which currently provide higher value habitat for fauna,
particularly for species of conservation significance. Although burnt areas are currently considered of
lower value to fauna in their current state (i.e. largely void of vegetation), these areas are likely to
increase in value as regrowth occurs and fauna move back into these areas. As the rate and extent of
vegetation regrowth, and therefore suitability, of Triodia grasslands in desert regions is highly
dependent on rainfall and other factors including moisture, soil fertility and temperature (Bogusiak et
al., 1990; Casson & Fox, 1987; Gibson et al., 2016; Wright et al., 2014), the timeframes in which recently

burnt areas will be utilised by these species on a regular basis cannot be determined.

All broad fauna habitats occurring within the Study Area are well represented more broadly outside the
Study Area, with the extent of habitats within the Study Area often forming part of larger continuations
of these habitats beyond the Study Area. Sand Plain and Sand Dune habitats are relatively widespread
in areas adjacent to the Study Area and occur more broadly across the Great Sandy Desert bioregion
where they are representative of the dominant broad fauna habitats occurring in the region. Although
often occurring in smaller extents, Saltpan occurs broadly throughout the Great Sandy Desert region,
often associated with saltlakes and other paleo-drainage channels occurring throughout the region.
Stony Plain and Stony Hill, Breakaway or Other Outcropping habitats are represented across the Great
Sandy Desert bioregion; however, often occur in smaller isolated pockets and only represent a small
portion of broad fauna habitats in the region. These habitats are generally more common and
widespread to the west of the Study Area, where they are more characteristic of the Pilbara region
further west. Due to the common and widespread occurrence of these habitats beyond the Study Area
and more broadly throughout the Great Sandy Desert bioregion, it is unlikely that such species would

be solely dependent on the extent of these habitats occurring within Study Area itself.
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Sand Plain habitat comprises flat to
low undulating areas, often between
parallel Sand Dune habitat with
vegetation dominated by Triodia
hummock grasses of various life
stages and scattered patches of
various small to medium shrub
species (including Acacia and
Melaleuca species) on sandy to clay
loam substrates.

Occasionally intermixed with small,
isolated patches of Stony Plain, with
similar vegetation on heavy clay
substrates.

A large extent of the Study Area
comprises recently burnt areas with
little to no vegetation remaining or
only limited recent natural post-fire
regrowth. Scattered small and
relatively isolated unburnt areas
(~15-20+ years unburnt) with large
mature Triodia hummock grassland
and open Acacia shrubland present
in parts of the Study Area.

Newcrest Mining Limited Havieron Project Infrastructure Corridor Detailed Terrestrial Fauna Survey

Table 5.1: Broad fauna habitats occurring within the Study Area

Sand Plain habitat occurs throughout a
large portion of the Study Area, primarily
occurring in the eastern half of the Study
Area and often occurring as the
intervening area between sand dunes.

The Sand Plain habitat is one of the most
common and widespread habitat types
within the Great Sandy Desert region.
The vegetation and substrate which
make up this habitat type are
characteristic features of the region.

* night parrot — primary nesting
(where suitable mature Triodia
occurs) and secondary foraging
(seasonal)

o greater bilby — primary breeding,
foraging and dispersal (unburnt
areas only), secondary foraging
and dispersal (burnt areas)

¢ northern marsupial mole —
secondary breeding, foraging and
a dispersal

o great desert skink — primary
breeding and foraging

¢ brush-tailed mulgara — primary
breeding, foraging and dispersal

¢ peregrine falcon — primary

foraging

¢ grey falcon — primary foraging




Newcrest Mining Limited Havieron Project Infrastructure Corridor Detailed Terrestrial Fauna Survey

Stony Plain Stony Plain habitat comprises flat to  The occurrence of Stony Plain habitatis e western pebble-mound mouse
low undulating areas with vegetation limited to the western portion of the
631.26 ha dominated by Triodia hummock Study Area, with sparse isolated patches
: grasses of various life stages and occurring elsewhere. and dispersal
21.8% scattered patches of various small to
medium Acacia and Hakea shrub
species on gravelly loam or clay loam

substrates.

— secondary breeding, foraging

Although not a common habitat within e brush-tailed mulgara —
the Great Sandy Desert region, Stony
Plain habitat is more common and
widespread to the west of the Study dispersal
Some small, isolated patches of Area, where it is characteristic of the
Stony Plain intermixed with Sand Pilbara region to the west.

secondary breeding, foraging and

e peregrine falcon — primary

Plain habitat, particularly low-lying foraging
areas between dunes subject to . .
movement of substrates over time. * grey falcon — primary foraging

Large patches of recently burnt areas
with little to no vegetation remaining
or limited post-fire natural regrowth.
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Saltpan

134.92 ha
4.7%

Saltpan habitat within the Study Area
is characterised by low lying areas
subject to infrequent flooding. Often
vegetated with Triodia hummock
grasses and mixed small to medium
shrubs, including Acacia, Melaleuca
and chenopod species (Atriplex and
Tecticornia spp.) forming a patchy
density cover with scattered patches
of exposed substrate, often with a
saline crust on the surface.

Subsrtate often comprised of fine
clay or loamy sands with scattered
calcrete outcropping.

Saltpan habitat occurs only in a few
small areas within the Study Area;
however, it forms part of a much larger
area of the habitat that extends south.
Although limited in extent within the
Study Area, occurrences often forming
part of large extents of paleo-drainage
lines to larges lake systems such as
Lake Dora, located south of the Study
Area.

This habitat is relatively common and
widespread more broadly outside of the
Study Area and throughout the Great
Sandy Desert, often associated with
saltlakes and other paleo-drainage
channels occurring throughout the
region.

¢ night parrot — primary nesting
(where suitable mature Triodia
occurs) and foraging (annual)

o greater bilby — secondary
breeding, foraging and dispersal

¢ grey falcon — secondary foraging

¢ peregrine falcon — secondary
foraging

¢ migratory shorebirds and
waterbirds — seasonal secondary

foraging habitat
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Sand Dune

132.81 ha
4.6%

Sand Dune comprised low to high red
parallel sand dunes, often separated
by Sand Plain habitat with vegetation
largely dominated by Triodia
hummock grasses and various
scattered small to medium shrubs
(usually Acacia) with scattered tree
and mallee eucalypts occurring on
upper dune slopes and crests, on
sandy or sandy loam substrates.

Large areas of recently burnt areas
with little to no vegetation remaining
or only limited recent natural post-fire
regrowth.

Parallel Sand Dune habitat bisects the
Study Area in multiple locations, often
separated by intervening Sand Plain
habitat.

Sand Dune habitat is one of the most
common and widespread habitat types
within the Great Sandy Desert region.
The vegetation and substrate which
make up this habitat type are
characteristic features of the region.

¢ night parrot — primary nesting
(where suitable mature Triodia
occurs) and secondary foraging
(seasonal)

o greater bilby — primary breeding,
foraging and dispersal (unburnt
areas only), secondary foraging
and dispersal (burnt areas)

o great desert skink — primary
breeding and foraging

¢ brush-tailed mulgara — primary
breeding, foraging and dispersal

e northern marsupial mole —
primary breeding, foraging and a

dispersal

Stony Hill,
Breakaway or
Other
Outcropping

77.88 ha
2.7%

This habitat comprises low to
moderate hills and undulating plains
with a, often sparse vegetation cover
dominated by a Triodia hummock
grassland with scattered Acacia and
Grevillea shrubs on a gravelly clay
loam substrate. Rocky outcropping is
often sparse within this habitat and
confined to the larger hills.

This habitats occurrence within the
Study Area is limited to a small area in
the north and western portions of the
Study Area, where it is often associated
with Stony Plain habitat. Primarily occurs
as small steep hills and/or low rolling.

Low Stony Hills habitat is not common
within the Study Area or more broadly
across the Great Sandy Desert region;
however, it is more common and
widespread to the west of the Study
Area, where it is characteristic of the
Pilbara region further west.

¢ western pebble-mound mouse

— primary breeding and foraging
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Cleared/
Disturbed

35.32 ha
1.2%

Cleared and/or previously disturbed
areas, largely associated with Telfer
Gold Mine.

Within the Study Area, Cleared/
Disturbed habitats is restricted the
southernmost extent, in the vicinity of
Telfer, where historic clearing and
disturbance has occurred as a result of
construction and operation of Telfer
mine and associated infrastructure.

Although minor access tracks occur
through other parts of the Study Area,
these are not delineated due to their
relatively minimal disruption to the
broader habitats in which they occur.
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Figure 5.1a: Fauna habitats
recorded in the Study Area
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Figure 5.1b: Fauna habitats
recorded in the Study Area
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5.1.2 Fauna Recorded

Species Richness of Study Area

A total of 102 vertebrate fauna species, comprising 19 mammal species (16 native and three
introduced), 45 bird species, 37 reptile species and one amphibian species were recorded from the
Study Area during the current survey (Table 5.2; Appendix G). This comprises approximately 30.4% of
the total number of species identified in the desktop assessment (n = 336) as potentially occurring within
the Study Area (see Section 3.2.1).

In comparison with the results from previous surveys undertaken in the vicinity of the Study Area, the
total species diversity recorded during the current survey was comparable to other surveys of similar
scope and survey effort (Table 5.2). The greater species diversity recorded in other surveys can be
attributed to the larger scale (i.e. number of sites), the absence of recent widespread fires likely to have
resulted in decreased productivity and timing of surveys possibly coinciding with better seasonal
environmental conditions (i.e. rainfall preceding surveys and temperatures during surveys). Despite the
extent of recently burnt areas throughout a large portion of the Study Area, placement of systematic
trapping sites was selected based on their likelihood of providing the best representation of current and
former habitats, and therefore faunal assemblages, occurring within the Study Area. The recent large-
scale fire occurring across a part of the Study Area is likely to have had a substantial impact on the
overall species diversity and abundance recorded, as a result of the reduced of vegetation structure

and abundance in some areas.
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Table 5.2: Summary of fauna species recorded during the current survey and previous surveys
in the vicinity of the Study Area
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Source = =] <] = = =
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Literature Sources

Wildlife of the Great Sandy Desert, Western Australia

(Burbidge & McKenzie, 1983) Al 24 11 1126 76 ) 7 234

Mammals collected by the Canning Expedition in the
Great Sandy Desert (Lipfert, 1931) B " 0 3 0 0 14
Iggg; Expansion Project Ecological Survey (HSA, c 12 3 1 37 4 57

A search for the Rufous Hare-wallaby in the Great
Sandy and Little Sandy Deserts, Western Australia,

with notes on other mammals (Burbridge & Pearson, D / 4 0 0 0 11
1989)

Vertebrate fauna of the Nifty Mine Site, Great Sandy

Desert, with comments on the impacts of mining and E 22* 4 90 55 5 176
rehabilitation (Read, 1998)

Telfer Project-Power Supply and Infrastructure Corridor

Rare and Priority Fauna and Flora Survey (ecologia, F 3* 3 3 0 0 9
2003)

Telfer to Big Tree Area Fauna Survey (HSA, 1991) G 6 1 53 40 1 101
Telfer waste dump expansion flora and fauna survey

(Syrinx, 2006) H 8 1 35 5 1 50
Telfer Project Ecological Survey (HSA, 2002) | 11 3 48 37 4 103

Trotmans, Satellite Deposits And Pit 15 Study Areas

Level 2 Flora And Fauna Survey (Syrinx, 2013c) J 15 5 68 53 2 143

O’Callaghan’s Study Area Flora and Fauna survey
(Syrinx, 2013a)

Optimisation Study Area Level 2 Flora And Fauna
Survey (Syrinx, 2013b)

K 10 5 69 35 2 121

L 10 5 79 35 2 131

Greater Bilby survey: Telfer Mine Site (Syrinx, 2009) M 4 2 26 11 2 45
Telfer Project Infrastructure Corridor Ecological Survey
(HSA, 2001) Nypoop o p oo oo

Havieron Project Detailed Vertebrate and SRE
Invertebrate Fauna Survey (Biologic, 2020)

Telfer Operations Conservation Significant Species
Assessment (Spectrum, 2021)

Current survey 16 3 45 37 1 102
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Fauna Assemblages

The total number of species recorded at each trapping site ranged between 13 and 39 (Appendix G).
The reptile species assemblage is the most similar between sites with the most commonly occurring
species, the leopard ctenotus (Ctenotus pantherinus) and north-western lerista (Lerista bipes), recorded
at all six trapping sites. Other commonly occurring species found at four to five sites include the desert
fat-tailed gecko (Diplodactylus laevis), sand plain gecko (Lucasium stenodactylum), purplish dtella

(Gehyra purpurascens), Bynoe’s gecko (Heteronotia binoei) and clay-soil ctenotus (Ctenotus helenae).

The bird species assemblage varied the most across the Study Area with 37 species recorded
opportunistically and not at a trapping site. The most commonly occurring bird species was zebra finch
(Taeniopygia guttata), which was recorded at all trapping sites and multiple opportunistic sites. The
mammal species assemblage also varied substantially, with no species recorded at more than three
trapping sites. The fauna assemblages across the Study Area differ greatly across trapping sites and
opportunistic locations; however, assemblages were representative of the habitats occurring within the

Study Area and the throughout the Great Sandy Desert region.

Systematic Sampling Sites

Locations of systematic trapping sites were situated in areas considered to give a good representation
of dominant and readily accessible broad fauna habitats occurring within the Study Area. Due to
changes in the Study Area design subsequent to the Phase 1 field survey, one systematic trapping site
sampled during Phase 1 occurs outside the current Study Area (VHIC-003). Of the six systematic
trapping sites (including those now outside the current Study Area), four sites were located in Sand
Plain habitat (VHIC-003, VHIC-007, VHIC-012), one in Sand Plain habitat directly adjacent to Saltpan
habitat (VHIC-005), one in Sand Dune (VHIC-001) and one in Stony Plain (VHIC-002) (Figure 4.2)

No systematic trapping was undertaken directly within Saltpan and Stony Hill, Breakaway or Other
Outcropping habitats, largely due to access limitations, their limited occurrence within the Study Area
or their exposure to environmental conditions making them unsuitable for trapping (i.e. would result in
traps being unnecessarily exposed to high temperatures). To obtain faunal assemblage data for these

areas, additional opportunistic sampling was undertaken in representative areas of these habitats.

Mammals

A total of 19 mammal species (16 native and three introduced) from 11 families were recorded within
the Study Area from 153 individual records. The most abundantly recorded species was camel
(Camelus dromedarius), with 23 records, followed by Gould’s wattled bat (Chalinolobus gouldii), Hill's
sheath-tailed bat (Taphozous hilli) and northern marsupial mole (Notoryctes caurinus) with 20, 18 and
18 records respectively. The number of mammal species trapped during the survey was low, with only
four species recorded at systematic trapping sites. A further eight species were recorded from ultrasonic
bat call recordings (all bat species), with the remaining seven species recorded opportunistically from

direct observation and secondary evidence.
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Species diversity and abundance recorded at the six trapping sites varied, with between zero and 14
individual records occurring at each site, and total species diversity at each site ranging from zero to
eight. The highest species diversity was recorded at site VHIC-0001, recording eight species, from a
total of 13 records, followed by VHIC-012 and VHIC-003 with five and four species, from a total number
of records ranging from nine to 13 respectively. In comparison, sites VHIC-005 and VHIC-007 only
recorded three and two species respectively, both from only four total records. One site VHIC-002
recorded no mammals. The differences in overall species diversity and abundance is likely to be
attributed to the different habitats or habitat characteristics occurring between sites, with overall
abundance possible linked to limited resource availability as a result of widespread fires and low rainfall

occurring prior to the survey.

Three mammal species of conservation significance were recorded within the Study Area during the
survey, greater bilby, brush-tailed mulgara and northern marsupial mole. Evidence of greater bilby was
recorded on 16 occasions from two trapping sites (VHIC-005 an VHIC-012), five targeted bilby plot sites
and three times from opportunistic records, comprising eight records of inactive burrows, seven records
of tracks and one digging (Figure 5.2; Appendix H). Brush-tailed mulgara was recorded on two
occasions from secondary evidence (one track and one scat) at two opportunistic sites (Figure 5.2;
Appendix H). Evidence of northern marsupial mole was recorded on 18 occasions, comprising a total
of 50 inactive burrow/tunnel records from eight targeted mole trenching sites (Figure 5.2; Appendix H).
One additional mammal species identified in the desktop assessment has the potential to be present
within the Study Area having been recorded previously in the surrounding region, western pebble-
mound mouse; however, records of the species in the vicinity of the Study Area are often associated

with evidence of former occurrence (i.e. old inactive pebble-mounds).

Birds

A total of 45 bird species representing 26 families were recorded within the Study Area from a total of
416 individual records. The Meliphagidae family (honeyeaters) was the most abundant and diverse
family with ten species recorded from a total of 126 individual records, followed by the family Maluridae
(fairywrens) and with two species from 54 individual records. Singing honeyeater (Gavicalis virescens)
and white-winged fairywren (Malurus leucopterus) was the most commonly recorded species during the

survey, with 57 and 51 individual records respectively.

Species diversity and abundance was highly variable throughout the Study Area. While common and
widespread species were shared between sites, a number of species were recorded at only one or few
sites, particularly due to the variable presence and abundance of vegetation between sites. Low
diversity and abundance of birds recorded during the survey is most likely to be attributed to the often
sparse occurrence of vegetation and limited species diversity occurring throughout the Study Area. The
occurrence of recent large-scale fires have significantly reduced vegetation cover throughout a large
portion of the Study Area which is also likely to have attributed to the low number of species and

abundance recorded due to the degraded or complete lack of suitable habitat in areas.
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The number of individual records captured from each systematic trapping site varied, with VHIC-0003
recording the highest with 96 individual records, followed by VHIC-012 with 20 individual records. The
number of records at the remaining sites were similar, with between four and eight individual records.
Species diversity also varied between trapping sites with VHic-003 having the highest diversity with 20
species. The remaining sites (VHIC-001, VHIC-002, VHIC-005, VHIC-007 and VHIC-012) recorded

similar levels of species diversity, with between two and seven species.

Three of the systematic trapping sites (VHIC-003, VHIC-0005 and VHIC-012) had an acoustic recorder
deployed at the site to target Night Parrot. As a result, non-target bird species were also recorded which
the sites species diversity and abundance and is likely to have contributed to the higher species diversity
recorded at VHIC-003 in particular. Many species were recorded from opportunistic records within the

Study Area, with 37 species recorded from 280 records, with 18 species not recorded at trapping sites.

Two bird species of conservation significance were recorded within the Study Area during the survey,

night parrot and gull-billed tern (Figure 5.2; Appendix H). Night parrot was recorded on three occasions

via acoustic recorder at two sampling sites G
I G -billed tern was recorded on

one occasion from acoustic recorder (Figure 5.2; Appendix H). Numerous other bird species identified
in the desktop assessment have the potential to be present within the Study Area having been recorded

previously in the surrounding region.

Reptiles

A total of 37 reptile species representing nine families were recorded from 400 individual records. Skinks
were the most abundant group with 224 individual records, representing 16 species. Five gekkonid
gecko species and four diplodactylid gecko species were recorded from 64 and 56 records respectively,
while the remaining families were represented by three or fewer species. The most recorded species

was Lerista bipes, recorded 81, including from all six trapping sites.

Species diversity and abundance recorded at the six trapping sites varied, with between 42 and 108
individual records occurring at each site, representing between four and 20 species at each site. The
highest species diversity was recorded at trapping sites VHIC-001 and VHIC-005 with 20 and 18
species recorded respectively. Highest abundance of reptiles was recoded at sites VHIC-001 and VHIC-
003, each with 108 and 72 records respectively. The lowest species diversity and abundance were
recorded at sites VHIC-002, which recorded only four species from 42 records. A smaller range of
species was recorded opportunistically during the field survey with seven species from 17 individual

records, all of which were also recorded at one or more trapping sites.

No conservation significant reptile species were recorded during the current survey. One conservation
significant species has the potential to be present within the Study Area having been recorded

previously in the surrounding region, great desert skink.
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Amphibians

A single amphibian species was recorded from a single record within the Study Area during the survey
at VHIC-001, desert spadefoot (Notaden nichollsi) (Appendix H). The low diversity and abundance of
amphibians recorded during the survey is likely to be attributed to the relatively dry conditions
experienced during and in the months preceding the Phase 1 survey during which the systematic
trapping was undertaken. No conservation significant amphibians were recorded during the current

survey, and none have the potential to occur within the Study Area.

5.1.3 Fauna of Importance to the Martu
A number of vertebrate fauna species occurring, or likely to occur (based on the results of the desktop
assessment) have been identified as species of importance to the Martu. During the current survey

three notable species were recorded, including:

e spinifex hopping-mouse (Notomys alexis) or lungamarru — a species noted for its scarcity at
times, particularly having not been recorded in high abundance in the broader area for some
time. To the Martu, this species is seen as an indicator of healthy country, which often
corresponds with periods following large rainfall events when resources and the species are
more abundant.

o Australian bustard (Ardeotis australis) or bush turkey — a common and widespread species
often hunted by the Martu as a food resource.

o desert spadefoot (Notaden nichollsi) — one of up to eleven frog species potentially occurring
within the Study Area, based on the results of the desktop assessment. Similarly to the spinifex
hopping-mouse, this species is seen as an indicator of healthy country. The species, however,
is strongly associated with large rainfall events, which triggers the species to emerge from
below ground cocoons, which it forms deep in sandy habitats to tolerate prolonged dry periods,

to breed.

Note, the above species we’re raised as species of interest by Martu representatives during field
surveys and at a post-survey workshop between Newcrest and the Western Desert Lands Aboriginal
Corporation (Jamukurnu-Yapalikunu), therefore is unlikely to be exhaustive and include all species of

importance recorded during the current survey.
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5.1.4 Fauna of Conservation Significance

A total of 38 species of conservation significance (excluding crest-tailed mulgara and southern
marsupial mole) have been recorded within the broader vicinity of or have distribution which may extend
over the Study Area, based on the results of the desktop assessment (see Section 3.2.1). This

comprised 14 mammals, 23 birds and one reptile (see Table 5.3).

Of these 38 species, one has previously been recorded within the Study Area, greater bilby. The species
has previously been recorded from secondary evidence on six occasions, comprising three records of
diggings, one inactive burrow and one track, all within Sand Plain and Sand Dune habitats (Biologic,
2020) (Figure 3.1).

A total of 14 species of conservation significance have been recorded within 20 km of the Study Area,
including brush-tailed mulgara (~700 m), western pebble-mound (~11 km), northern marsupial mole (~4
km), greater bilby (~600 m), red goshawk (~800 m), fork-tailed swift (~1 km), peregrine falcon (~3 km),
and numerous migratory shorebirds and waterbirds (including oriental plover, gull-billed tern, sharp-
tailed sandpiper, red knot, common sandpiper, common greenshank and glossy ibis). The scarceness
of further records of many species in the vicinity of the Study Area may be attributed to the patchy
nature of many conservation significant species’ preferred habitats in the Great Sandy Desert region
and relatively limited sampling in the region (as indicated by known records (DBCA, 2020b)).

Five conservation significant vertebrate fauna species were recorded within the Study Area during the
current survey, brush-tailed mulgara, greater bilby, northern marsupial mole, gull-billed tern and night
parrot (Figure 5.2; Appendix H). Evidence of greater bilby was recorded on 16 occasions from
secondary evidence, comprising eight records of inactive burrows, seven records of tracks and one
digging (Figure 5.2; Appendix H). Brush-tailed mulgara was recorded on two occasions from secondary
evidence (one track and one scat) and evidence northern marsupial mole was recorded on 18
occasions, comprising a total of 50 inactive burrow/tunnel records from eight targeted mole trenching

sites (Figure 5.2; Appendix H). Night parrot was recorded on three occasions (two confirmed and one

unconfirmed) via acoustic recorder at two locations, || NIIIINININITINGNGNGEEEEEEEEEEEEEEEEEEEEEE
I (Figure 5.2; Appendix H). Gull-billed tern was recorded on

one occasion from acoustic recorder (Figure 5.2; Appendix H).

Based on known species’ distributions, previous records and the habitats present, one species was
deemed Likely to occur (great desert skink), 17 were deemed Possible and 15 were considered Unlikely

or Highly Unlikely to occur (Table 5.3). No species were considered Highly Likely to occur.

The occurrence of species of conservation significance which have either been Confirmed as occurring
in the Study Area or are considered Highly Likely, Likely, or to Possibly occur, is discussed in more
detail in below. Consideration for some species as Unlikely or Highly Unlikely to occur within the Study
Area is generally based on the absence of suitable habitat for the species and/or the Study Area
occurring outside the known distribution for the species (i.e. regionally extinct species and/or sparsely
distributed species) (Table 5.3). Due to ecological similarities and shared habitat preferences,
particularly where species’ occurrence within the Study Area is similar, some species are discussed

together rather than individually (i.e. Migratory shorebirds and waterbirds).
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Table 5.3: Conservation significant species likelihood assessment

DASYURIDAE

Brush-tailed mulgara

Can occur in a range of habitats across the Australian
arid zone, often dominated by spinifex Triodia spp.
grasslands on sandy or stony plains where suitable

~700 m N (2020)

Recorded on two occasions within the Study Area
from secondary evidence (tracks and scat) in
Sand Plain and Sand Dune habitats (Figure 5.2;
Appendix H). Species likely to occur throughout
the Study Area, particularly within Sand Plain and

P4 burrowing substrate is present (Pavey et al, 2012; (Spectrum, 2021) Stony Plain habitats, and to a lesser extent Recorded Resident
Dasycercus blythi Woolley, 2006). Mature spinifex hummocks appear to be P ’ Saltpan and Stony Plain habitats where suitable
important for protection from introduced predators burrowing substrates are present. Occurrence
(Kortner et al., 2007). and abundance may fluctuate seasonally when
desirable conditions occur, and resources are
abundant.
Despite a more widespread distribution historically, the
chuditch has suffered significant decline following Species considered regionally extinct in the
European settlement, resulting in regional extinction vicinity of the Study Area (Burbidge, 2004). The
Chuditch cross much of its former range (Burbidge, 2004). Now ~410 km NE (1931) chuditch is now restricted to the sc’>uth wést of Highl
VU | VU only occurs in the south-west of Western Australia infert 1931 W. A i icularly the i hf U ng3|/ N/A
Dasyurus geoffroii (Burbidge, 2004). In the Jarrah forest, chuditch occur in (Lipfert, ) %Stem bustra 1, paEt)lculary 8t( eMJarr_a 20(;(13;? niikely
moist, densely vegetated, steeply sloping forest and Woin:r‘:iire); a?rZ%S:I 4)( uniop oms, ’
drier, open, gently sloping forest particularly in riparian v ’
vegetation (Orell & Morris, 1994).
The species tends to inhabit rocky habitats which offer
protection from predators and are generally more
Northern quoll productive in terms of availability of resources | _ .
EN | VU EN | (Braithwaite & Griffiths, 1994) (Oakwood, 2000). Other (SS(I:(,T 23%5)2007) Suitable habitat not present. ghly N/A
Dasyurus hallucatus microhabitat features important to the species include ’ Y
rock cover, proximity to permanent water and time-since
last fire (Woinarski et al., 2008).
Formerly more widely distributed across WA, following
European settlement, the species suffered significant
Red-tailed decline resulting in _regional extinction cross much'of its Spggies considered regionally' extinct in the
hascogale former range (Burbidge, 2004). Now only occurs in the | ~380 km ENE (1958, vicinity of the Study Area (Burbidge, 2004). The Hiahl
P 9 VU | CD south-west of Western Australia (Burbidge, 2004). | subfossil record) species is now to be confined to remnant U ng Sll N/A
Phascogale calura Habitat is described as wandoo-rock sheoak uplands, | (DBCA, 2020a) vegetation in Western Australia’'s southern nikely
and lowland habitat with riverine fringing vegetation of Wheatbelt (Short & Hide, 2012).
swamp sheoak, York gum and wandoo (Short et al.,
2011).
MEGADERMATIDAE
Ghost bats roost in deep, complex caves beneath bluffs No roosting habitat present within or in the vicinity
Ghost bat of low, rounded hills, granite rock piles and abandoned ~62 km W (1994-97) of the Study Area. No known roosting or potential Highly
VU I W VU | Mines (Armstrong & Anstee, 2000). These features often (Read, 1998) roosting habitat kr-10wn in the vicinity of the Study Unlikely N/A
Macroderma gigas occur within habitats including gorge/gully, hill crest/hill ’ Area
slope and low hills (Armstrong & Anstee, 2000). )
MACROPODIDAE
Black-footed rock-
wallaby Rocky outcrops with Acacia thickets and open low | _ .
EN | EN NT | eucalypt woodlands with an understorey of grasses and (Sggzngz(gg; 8) Suitable habitat not present. UTlgi;g}IIy N/A

Petrogale lateralis
lateralis

low shrubs (Willers et al., 2011).
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Rufous hare-wallaby

Formerly widely distributed across the Australian arid
zone, the species has suffered significant decline
following European settlement, resulting in large scale
regional extinction of the species (Burbidge, 2004). Now

. ~155 km SE (1930) Species considered regionally extinct in the Highly
EX | EX only known from few offshore islands of the WA coast S : ? N/A
I;)iarngggi\jﬁgsws and managed mainland populations (van Dyck ef al., (DBCA, 2020a) vicinity of the Study Area (Burbidge, 2004). Unlikely
2013). Within the species current known distribution, it
occurs in sandplain habitats with heath vegetation and
hummock grasslands (van Dyck et al., 2013).
MURIDAE
May occur as a resident in Stony Plain and Stony
Western pebble- This species occurs on the gentler slopes of rocky ranges Hill, Breakaway or Other Outcropping habitats
mound mouse where the ground is covered with a stony mantle and ~11 km S (2020) where suitable stony substrates present.
P4 vegetated by hard spinifex, often with a sparse (Spectrum, 2021) Records of the species in the broader vicinity of Possible Resident
Pseudomys overstorey of eucalypts and scattered shrubs (Anstee, ’ the Study Area scarce and often associated
chapmani 1996; Start et al., 2000). secondary evidence of former occurrence (i.e. old
inactive pebble-mounds) (DBCA, 2021).
NOTORYCTIDAE
Recorded a total of 18 times from secondary
evidence (inactive burrows/tunnels) at mole
trenching sites within the Study Area (Figure 5.2;
Northern marsupial Inhabits sand dunes and, to a lesser extent, adjacent Appendix H). A total of 50 inactive burrows
mole swales where there is suitable deep, loose sand. | ~4 km E (2020) (tunnels) were recorded in 18 trenches at eight
P4 Trenching surveys have shown that potential habitat | (Biologic, 2020) mole trenching sites established in Sand Dune Recorded Resident
Notoryctes caurinus z(av;:/pgars I(t_o tbe/: ;l(;qgl)y described as aeolian dunes habitat.
oinarski et al., .
Likely to occur as a resident within Sand Dune
and Sand Plain habitats throughout the Study
Area.
PERAMELIDAE
Formerly widely distributed across the Australian arid
zone, the species has suffered significant decline
. folk_)wing Egropean settlemen_t, resultir]g in large scale Species considered regionally extinct in the
Golden bandicoot :)";ﬁ'°r|lfl'of,’;‘rtl'r}f§;“ t‘;]fethfoft%‘fwzzt(i‘i’:gi'ﬂ‘: 2223’)'5 gr‘:]";’ ~325 km W (1930) vicinity of the Study Area (Burbidge, 2004). Hioh
Isoodon auratus VU | VU offsyhore islands (van Dyck et al., 2013). In th):a Kimberley (DBCA, 2020a; Lipfert, Species distribution no confined to the northwest UnlsiJke)Ily N/A
. " e - ' 1931) Kimberley region (DBCA, 2020a; Menkhorst &
auratus golden bandicoots have been caught in heavily dissected Kni
h ST night, 2014).
sandstone and in thick riparian grassland where they
make a network of runways and shelter sites beneath
grass tufts (Woinarski et al., 2014).
Formerly distributed across much of the Australian arid
zone, the desert bandicoot is considered extinct following
Desert bandicoot significant declines and regional extinctions since | ~260 km ESE (1943) Highl
EX | EX European settlement (Burbidge, 2004). Historic records | (Burbidge & McKenzie, Species considered extinct (Burbidge, 2004). Unﬁke¥y N/A

Perameles eremiana

indicate the species occurred in sandplain and sand-
ridge desert habitats vegetated with spinifex hummock or
other tussock grasslands (van Dyck et al., 2013).

1983; DBCA, 2020a)
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PHALANGERIDAE

Northern brushtail
possum

In the arid zone, often occurs in major drainage lines that
contain large hollow-bearing Eucalypts (Burbidge, 2004).

~355 km E (1931)

Species considered regionally extinct in the

Highly

Macrotis lagotis

ACCIPITRIDAE

soft sandy or loamy soils (Burrows et al., 2012; Cramer
et al., 2017; Southgate, 1990)..

~600 m N (2020)
(Spectrum, 2021)

recently burnt and void of vegetation). Likely to
forage and disperse throughout Sand Plain and
Sand Dune habitats within the Study Area.

Previously recorded within the Study Area on six
occasions in 2020. The species was recorded
from secondary evidence at two locations,
comprising three diggings, one inactive burrow,
one track and one scat record in Sand Plain and

. VU Within the Northern Territory, the species is omnivorous | (Burbidge & McKenzie, P h 7 N/A
Trichosurus but often feeding on flowers and insects (Cruz et al., | 1983; DBCA, 2020a) vicinity of the Study Area (Burbidge, 2004) Unlikely
vulpecula 2012)
arnhemensis )
POTOROIDAE
Formerly distributed across much of the western and ~310 km SW (1996, old
central Australian in a variety of habitats, the burrowing y
. . . : : .2 | warrens only) (DBCA,
Burrowing bettong bettong is considered extinct from mainland Australia 2020a). Also recorded
EX | EX following significant declines and regional extinctions b Burt;ri dae and Species considered regionally extinct in the Highly N/A
Bettongia lesueur since European settlement (Burbidge, 2004). Historic P)éarson (19989) (old vicinity of the Study Area (Burbidge, 2004) Unlikely
graii records indicate the species occurred more commonly in warrens only), though
shrubland, grassland and woodland habitats on a range no localit )rlo,videdg
of substrates (van Dyck et al., 2013). yp )
THYLACOMYIDAE
Recorded 16 times from secondary evidence at
11 locations within the Study Area (Figure 5.2;
Appendix H). The species was recorded from
secondary evidence including (Appendix H):
e inactive burrows (n = 8);
e tracks (n=7);
e digging (n = 1).
Likely to occur within Sand Plain and Sand Dune
Greater bilby Variety of habitats inc[uding spinifex .humm.ock ortussock | Within Study Area Eﬁ?rltta?ntisng()fsursetratset:d};reAr;?:as;Terzarzzﬁlaaﬁ'lli
VU | vu VU grasslands and Acacia shrublands (including Mulga), on | (2020) (Biologic, 2020) where vegetation provides suitable (;over ie. not Recorded Resident
g p (

Sand Dune habitats iBioIoiic, 2020i.

Red goshawk

Erythrotriorchis
radiatus

VU

VU

Inhabits tall open forests and woodlands, often in
association with drainage lines and fertile soils (Garnett
et al., 2011; Menkhorst, 2017). Nests in trees taller than
20 m within 1 km of watercourse or wetland habitats
(Garnett et al., 2011). Forrages in a broad range of
habitats within a home range of up to 200 km? (Garnett et
al., 2011).

~800 m S (Nigel Jackett
pers. comm. 24 January

2021).

Previously recorded in vicinity of Telfer from a
radiotracked individual in January 2021. The
species may infrequently occur with the Study
Area during foraging and/or dispersal activities.
The species’ occurrence within the Study Area is
likely to be limited to infrequent visitation only and
nesting unlikely to occur within the Study Area due
to the lack of suitable nesting habitat.

Possible

Infrequent
visitor
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Conservation Status

Potential Critical Habitat Within

the Study Area
72
s3
o 29 c
ey f= o) — . .
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w © ] L I o S
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APODIDAE
Inhabits dry/open habitats, inclusive of riparian
Fork-tailed swift woodlands and tea-tree swamps, low scrub, heathland or May occasionally occur within the airspace above
Ml Mi saltmarsh, as well as treeless grassland and sandplains | ~1 km SE (2009) ° ° ) ) ° the Study Area to forage, unlikely to land or nest Possible Infrequent
Aous pacificus covered with spinifex, open farmland and inland and | (DBCA, 2020b) within Stﬂd Area ge, y visitor
pus p coastal sand-dunes (Johnstone & Storr, 1998). Almost y )
exclusively aerial.
CHARADRIIDAE
A variety of habitats, including coastal habitats, such as May infrequently occur in Saltpan habitat following Infrequent
Oriental plover estuarine mudflats and sandbanks, on sandy or rocky ~6 km SE (1979) heavy rainfall and inundation. Occurrence likely to visitor/transien
MI Mi ocean beaches as well as open inland environments (DBCA, 2020b) ° be resultant of cyclonic activity from northwest Possible tto
Charadrius veredus such as, semi-arid or arid grasslands, where the grass is ’ and may only represent transient or migrating forage/roost
short and sparse (Johnstone & Storr, 2004). individuals. short-term
FALCONIDAE
Timbered lowlands, particularly Acacia shrubland and o . Frequent/
Grey falcon along inland drainage systems. Also frequent spinifex | ~74 km S (1996) May occpr.wnhln th? Study Area occgsmnal_ly to . infrequent
VU VU and tussock grassland (Burbidge ef al., 2010: Olsen & | (DBCA, 2020b) . ° . . ° forage within all habitats present, nesting unlikely Possible visitor
Falco hypoleucos v ’ ’ due to absence of suitable nesting sites. :
Olsen, 1986). (foraging)
In arid areas, it is most often encountered along cliffs
Peregrine falcon above rivers, ranges and wooded watercourses whers it May occur within the Study Area occasionally to Frequent/
9 hunts birds (Johnstone & Storr, 1998). It typically nests | ~3 km S (1999) (DBCA, y o ) y - Y . infrequent
oS on rocky ledges occurring on tall, vertical cliff faces | 2020b) ° ° ° ° ° forage within all habitats present, nesting unlikely Possible visitor
Falco peregrinus between 25 m and 50 m high (Olseh ot al. 2004 Olsen due to absence of suitable typical nesting sites. (foraging)
& Olsen, 1989).
GLAREOLIDAE
Prefers open plains, floodplains or short grasslands,
Oriental pratincole often with extensive bare areas. They often occur near ~230 km NW (2018)
Mi Ml terrestrial wetlands (such as billabongs, lakes or creeks), (DBCA, 2020a) Suitable habitat not present. Unlikely N/A
Glareola maldivarum and artificial wetlands (such as reservoirs, saltworks and ’
sewage farms) (Johnstone & Storr, 1998).
HIRUNDINIDAE
Barn swallow The barn swallow is a non-breeding summer visitor to the . . e
Mi Ml Pilbara. It favours areas near wa%er (Johnstone et al ~245 km NW (2018) Stu_dy Area qutS|de of species known distribution. Unlikely N/A
Hirundo rustica 2013) ) 7 | (DBCA, 2020a) Suitable habitat not present.
LARIDAE
. Mainly sheltered seas, estuaries and tidal creeks; Maylnfrgquently opcurln Saltpan habltatfo!lowmg . I.nfrequen.t
Caspian tern . . . heavy rainfall and inundation. Occurrence likely to visitor/transien
M M occasionally near-coastal salt lakes (including saltwork | ~295 km WSW (1999) o be resultant of cvclonic activity from northwest Possible tto
. ponds) and brackish pools in lower courses of rivers; | (DBCA, 2020a) Y y L
Hydroprogne caspia rarely fresh water (Johnstone & Storr, 1998) and may only represent transient or migrating forage/roost
y ’ ' individuals. short-term
White-winged black Mainly estuaries and sheltered seas in north, mainly May infrequently occur in Saltpan habitat following Infrequent
tern . . ’ . heavy rainfall and inundation. Occurrence likely to visitor/transien
M M freshwater swamps and lakes in the south; also samphire | ~265 km NW (1999) o be resultant of cvclonic activity from northwest Possible tto
L and short-grass flats, saltlakes, saltwork and sewage | (DBCA, 2020a) Y y L
Chlidonias onds (Johnstone & Storr, 1998) and may only represent transient or migrating forage/roost
leucopterus P ’ ' individuals. short-term
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Recorded on one occasion from acoustic
recorded deployed in Sand Plain habitat in far
Gull-billed terns are found in freshwater swamps, east of Study Area. Record likely to represent a
brackish and salt lakes, beaches and estuarine mudflats, migrating individual flying over the area and
floodwaters, sewage farms, irrigated croplands and unlikely to be residing or visiting the site f due to Infrequent
Gull-billed tern grasslands (Johnstone & Storr, 1998). In the interior, they | ~600 m N (Telfer the absence of suitable habitat to support the visitor/transien
Mi Ml are often associated with inundated saltlakes and | Wastewater Ponds) species. Recorded tto
Gelochelidon nilotica claypans and watercourses (Johnstone & Storr, 1998). | (2020) (Spectrum, 2021) forage/roost
Colonially breeds and nests on islets in partially filled May infrequently occur in Saltpan habitat following short-term
saltlakes or saltmarshes in mid-western interior heavy rainfall and inundation. Occurrence likely to
(Johnstone & Storr, 1998). be resultant of cyclonic activity from northwest
and may only represent transient or migrating
individuals.
MOTACILLIDAE
Grey wagtail A rare vagrant to Western Australia where it has been | _ . .
MI Mi recorded within various habitats with open waterbodies Sgg/limz\évzgzmz) _Study Area OUtS'd(.a ofsspemes knc_)wn oceurrence Unlikely N/A
Motacilla cinerea (Johnstone & Storr, 2004). ( , a) in Western Australia. Suitable habitat not present.
An uncommon but regular visitor to the Pilbara region
Yellow wagtail (Johnstone et al., 2013). Occupies a range of damp or | _ . .
MI Mi wet habitats with low vegetation although favours edges Ségzmzlgz(g 003) .Stl\ﬁy Area : Uts'dﬁ ofsspe%;ashkrz)c_)wn oceurrence Unlikely N/A
Motacilla flava of fresh water, especially sewage ponds (Johnstone & ( ’ a) in Western Australia. Suitable habitat not present.
Storr, 2004).
PSITTACIDAE
Recorded on three occasions, comprising two
confirmed and one unconfirmed, in Sand Plain
habitat from call recording |G
(Figure 5.2; Appendix H). Timing
and characteristics of calls were indicative of
foraging and/or dispersing individuals. The
species may occur as a resident if
nesting/roosting occurs within the Study Area, or
as an occasional visitor to forage id nesting occurs
in the broader vicinity of the Study Area.
~200 km SW (2002)
(DBCA, 2020a) Nesting and/or roosting may occur in areas where
Night parrot The night parrot prefers sandy/stony plain habitat with | ¢ oo :‘;‘:ﬁg’l’arﬁjsz Sf’;‘:] dgg;;vi;h azgocg:";np;‘e:gt";
EN | CR EN old-growth  spinifex for roosting and nesting in recorded within the where large mature Triodia hummocks and Recorded Resident
Pezoporus conjunction with native grasses, chenopods and herbs Great Sandy Desert i h d together i h
occidentalis for foraging (DPaWw, 2017). reat sandy ese_ n chenopods occur fogether in areas, Nowever,
2017 (Mills, 2017); foraging may occur more broadly within and
however, locality data outside the Study Area.
not available.
Foraging habitat is widespread within the Study
Area, with primary (annual) foraging habitat
occurring within Saltpan habitat and secondary
(seasonal) foraging habitat occurring more
broadly within Sand Plain and Stony Plain habitats
dominated by Triodia hummock grasses. The
suitability and likelihood of utilisation by the
species in Sand Plain and Stony plain habitats is
likely to be dependent on seasonal seeding of
grasses, particularly after large rainfall events.
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The princess parrot often inhabits low open eucalypt
woodlands and savannah shrublands in arid deserts, May occur within the Study Area, particularly
. usually' with  Triodia _grasses, mixed - shrubs gnd within suitably vegetated Sand Plain and Stony
Princess parrot Casuarina, Allocasuarina or Eucalyptus tree species ~175km S (2013) Plain habitats. The species occurrence and
VU P4 | NT | (DEWHA, 2008; Pavey et al., 2014). It feeds on a range o P L Possible Resident
. L . (DBCA, 2020a) abundance within the Study Area is likely to be

Polytelis alexandrae of grass and shrub seeds, and primarily nests in hollows influenced by rainfall. following which resources
formed in marble gum (Eucalyptus species) (Pavey et al., are more abli/n dant ’ 9
2014). Occurrence and abundance of the species often ’
influenced by rainfall (Pavey et al., 2014).

ROSTRATULIDAE

Australian painted Generally, occupies shallow terrestrial freshwater

snipe wetlands (i.e. temporary and permanent lakes, swamps | _ .

EN | EN EN | and claypans) with rank emergent tussocks of grass, (Sggzmz\évzéi(;“) Suitable habitat not present. UTEE?{ N/A

Rostratula sedges, rushes or reeds, or samphire (Johnstone & Storr, ’ Y

benghalensis 1998).

SCOLOPACIDAE

s . May infrequently occur in Saltpan habitat following Infrequent
ggﬁgp itag?d riaavnm:'rosve ﬂ%orgglc(js S;Tcs:‘?al?sa fg)a;:chzgd rig\;/;a:-ssla::lz, ~600 m N (Telfer heavy rainfall and inundation. Occurrence likely to visitor/transien
PP MI Mi saltvx?ork onds. sewaqe or; ds and fréshwater goaké Wastewater Ponds) be resultant of cyclonic activity from northwest Possible tto

- . P ’ ge p (2020) (Spectrum, 2021) and may only represent transient or migrating forage/roost
Calidris acuminata (Johnstone et al., 2013). individuals short-term
May infrequently occur in Saltpan habitat following Infrequent

Red knot Rarely found far from the coast, often occurring on | ~600 m N (Telfer heavy rainfall and inundation. Occurrence likely to visitor/transien
intertidal mud and sandflats, estuaries, bays and inlets | Wastewater Ponds) be resultant of cyclonic activity from northwest Possible tto

Calidris canutus (Geering et al., 2007). (2020) (Spectrum, 2021) and may only represent transient or migrating forage/roost

individuals. short-term
Lnstzsglriéntigldsl rirr]]lr:tzatasr:g slt;elgir::)c?(aazt:\rlisreﬁ (Ij' May infrequently occur in Saltpan habitat following Infrequent
Curlew sandpiper crR/ | CR/ 2007) Tr’1is r:ré species ene?all roosts on %are d ” ~320 km NW (1982) heavy rainfall and inundation. Occurrence likely to visitor/transien
NT N P 9 Y o ) - any be resultant of cyclonic activity from northwest Possible tto
. . Ml MI shingle, shell or sand beaches, sandspits and islets in or | (DBCA, 2020a) d . )

Calidris ferruginea and may only represent transient or migrating forage/roost
around coastal or near-coastal lagoons and other individuals short-term
wetlands (Geering et al., 2007). )
ﬁﬁ":@t;le dla?-g(s)glsa’n des,sns]:lrtlrizrsr?eags,rivesg\r’va(r:z)iljss’ Ci:giz’ May infrequently occur in Saltpan habitat following Infrequent

Pectoral sandpiper flood Iainsgand artiﬁc,ial wetlands ,(Johns‘:one ’& Storr, ~160 km S (1982) heavy rainfall and inundation. Occurrence likely to visitor/transien

Ml Mi p ) be resultant of cyclonic activity from northwest Possible tto
. 2004; Johnstone et al., 2013). It prefers wetlands with | (DBCA, 2020a) d . )

Calidris melanotos S oo and may only represent transient or migrating forage/roost
open fringing mudflats and low, emergent or fringing individuals short-term
vegetation (Geering et al., 2007). )

Lives in permanent or ephemeral wetlands of varying
salinity, and also regularly at sewage farms and
saltworks. They are recorded less often at reservoirs, May infrequently occur in Saltpan habitat following Infrequent
Red-necked stint waterholes, soaks, bore-drain swamps and flooded ~100 km SSW (1999) heavy rainfall and inundation. Occurrence likely to visitor/transien
MI Mi NT | inland lakes. In Western Australia they prefer freshwater (DBCA, 2020a) be resultant of cyclonic activity from northwest Possible tto

Calidris ruficollis to marine environments. The species usually forages in ’ and may only represent transient or migrating forage/roost
shallow water at the edge of wetlands and roost or loaf individuals. short-term
on tidal mudflats, near low saltmarsh, and around inland
swamps (Johnstone & Storr, 1998).

May infrequently occur in Saltpan habitat following Infrequent

Common sandpiper Estuaries and deltas of streams, as well as banks farther | ~600 m N (Telfer heavy rainfall and inundation. Occurrence likely to visitor/transien

Mi Ml upstream; around lakes, pools, billabongs, reservoirs, | Wastewater Ponds) be resultant of cyclonic activity from northwest Possible tto

Tringa hypoleucos dams and claypans (Geering et al., 2007). (2020) (Spectrum, 2021) and may only represent transient or migrating forage/roost

individuals. short-term
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Species occurs as a non-breeding summer Migrant

May infrequently occur in Saltpan habitat following

Infrequent

SCINCIDAE

Common greenshank which occurs throughout the region. Occurs mainly in | ~600 m N (Telfer heavy rainfall and inundation. Occurrence likely to visitor/transien
MI Mi Tidal mudflats, mangrove creeks, flooded samphire flats, | Wastewater Ponds) be resultant of cyclonic activity from northwest Possible tto
Tringa nebularia beaches, river pools, and saltwork and sewage ponds | (2020) (Spectrum, 2021) and may only represent transient or migrating forage/roost
(Johnstone et al., 2013). individuals. short-term
THRESKIORNITHIDAE
Glossy ibis Freshwater wetlands, irrigated areas, margins of dams, hMeaayvyiﬁg:a?In:r):do%Cuur:égtisoar:tpggc:arll?::ct:;c;::;Vl\gqg vislir’:gsggﬁgiten
floodplains, brackish and saline wetlands, tidal mudflats, | ~6 km SE (1981) . L .
MI Mi . be resultant of cyclonic activity from northwest Possible tto
. . pastures, lawns and public gardens (Johnstone et al., | (DBCA, 2020b) ) Lo
Plegadis falcinellus 2013) and may only represent transient or migrating forage/roost
) individuals. short-term

Great desert skink

Liopholis kintorei

VU

VU

VU

Occurs on sand plain and sand dune habitats, often
comprising  vegetation  dominated by hummock
grassland (Triodia basedowii and T. schnizii) and open
shrubland (Eremophila leucophylla and Acacia species)
on red sands, occasionally on gravelly undulating plain in
some areas (Pearson et al., 2001). Preferred habitat
appears to comprise at least 50% bare ground. The
species appears to prefer a mosaic landscape
comprising  different aged post-fire  vegetation
regeneration and inhabits sites that have been burnt in
the previous three to fifteen years (DoEE, 2018).
Regenerating areas are considered to potentially provide
ample food while unburnt patches provide shelter
(Pearson et al., 2001).

~23 km SSE Project
Area (2010) (DBCA,
2020b)

Likely to occur in Sand Plain and Sand Dune
habitats throughout the Study Area where suitable
burrowing substrates are present. Likely to utilise
both burnt and unburnt areas of these habitats
within the Study Area.

Likely

Resident

Page | 63



410000 415000 420000 425000 430000 435000 440000

7610000

7610000

7605000

o
o
o
o
©
~

7600000
7600000

NEWCREST MINING LIMITED

VU Havieron Project
Bilby, Dalgyte - Burrow Brush-tailed Mulgara, BOXTLIERLAND Infra_structu re CO_I’I’IdOI’
(Inactive) Ampurta - Track Detailed Terrestrial

— oo ; . Scale: 1:90,000
{ I Indicative nght Parrot ] B”by, Dalgyte - Track Northern Marsup|a| Mole - MARBLE BAR Fauna Survey

\ 0 2 4
I___1 Recording Area Burrow (Inactive) Km

Figure 5.2a: Fauna of
Projection: Transverse Mercator

Datum: GDA 1994 Created 11/10/2021 recorded in the Study Area




7610000

7605000

o
o
o
S
o
©
~

7595000

435000

Bilby, Dalgyte - Burrow
(Active)

Bilby, Dalgyte - Burrow
(Inactive)

440000

Bilby, Dalgyte - Digging

Bilby, Dalgyte - Track

Brush-tailed Mulgara,
Ampurta - Scat

445000

= Northern Marsupial Mole -
Burrow (Inactive)

Mi

® Gull-billed Tern - Call

450000 455000

Scale: 1:90,000
0 2 4
Km
Coordinate System: GDA 1994 MGA Zone 51
Projection: Transverse Mercator
Datum: GDA 1994 Created 11/10/2021

PORT HEBLAND

MARBLE BAR

460000

465000

NEWCREST MINING LIMITED

Havieron Project
Infrastructure Corridor
Detailed Terrestrial
Fauna Survey

Figure 5.2b: Fauna of
conservation significance
recorded in the Study Area

7610000

7605000

7600000

7595000




Newcrest Mining Limited Havieron Project Infrastructure Corridor Detailed Terrestrial Fauna Survey

Confirmed in the Study Area

Greater Bilby (Macrotis lagotis) — Vulnerable (EPBC/BC Act)

The greater bilby is patchily distributed across the Australian arid zone, currently occurring in the
Pilbara, Kimberley, central deserts of Western Australia, the Northern Territory and Queensland
(including Great Sandy Desert, Little Sandy Desert, Gibson Desert, Tanami Desert and Simpson
Desert) (Cramer et al., 2017; Dziminski et al., 2020).Throughout most of its range, the distribution of
greater bilby is patchy and often occurs in low abundance (Southgate et al., 2007). The species is
generally solitary, often occurring at a density of 1-2 individuals per km? and up to 12—16 individuals
per km? in areas of optimal habitat (Southgate, 1987). Extant populations of the greater bilby occur in a
variety of habitats; however, it is most often associated with landforms comprising level to low slope
topography and light to medium soils, such as sand plains and sand dune habitats (Cramer et al., 2017;
Southgate, 1990). It often occupies three main vegetation types within these habitats, open tussock
grassland on uplands and hills, hummock grassland in plains and alluvial areas and occasionally mulga
woodland/shrubland growing on ridges and rises (Southgate, 1990). Typically the species will excavate
several burrows within its home range and frequently move between them (Moseby & O'Donnell, 2003).
Despite this, the species is not sedentary, and a previously occupied area may be vacated for
alternative areas, which is most likely attributed to resource depletion within the occupied area
(Southgate, 1987). Males will often occupy a much larger range with substantial overlap with other
males, where’s females tend to occupy smaller areas with little overlap (Moseby & O'Donnell, 2003).
Males have been recorded moving distances of 2—3 km and up to 5 km between burrows over
consecutive nights, while females tend to move up to 1.5 km (Southgate et al., 2007). Home range of
the species ranges between 1-3 km?, averaging 3.16 km?for males and 0.18 km? for females (Moseby
& O'Donnell, 2003). Variation in the species range is likely to be influenced by the presence and

suitability of habitat and availability of resources (Southgate, 1987).

Greater bilby can forage broadly across habitats and can be highly mobile in response to resource
availability, particularly in response to fire and post-fire regeneration (Southgate et al., 2007). Fire has
been identified as an important process in the species ecology and occurrence, particularly due to many
plant species that make up the species’ diet or host prey species are fire-germinated species
(Southgate, 1990; Southgate & Carthew, 2007; Southgate & Carthew, 2006; Southgate et al., 2007).
As such, the species is known to utilise mosaic habitats comprising unburnt areas and areas at various
stages of post-fire regeneration, often primarily utilising unburnt areas but venturing into burnt areas
during foraging and dispersal movements (Southgate & Carthew, 2007; Southgate & Carthew, 2006;
Southgate et al., 2007). The utilisation of burnt areas however is often associated with post-fire
regeneration of vegetation, which is heavily dependent on rainfall events to occur successfully
(Southgate & Carthew, 2007). As rainfall throughout a large portion of the species distribution is
relatively inconsistent and often associated with cyclonic activity to the north and northwest, the
occurrence of rainfall and therefore timeframes during which habitat utilisation is likely to occur on a

regular basis can be difficult to ascertain.
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Evidence of greater bilby was recorded a total of 16 times from secondary evidence (burrows, diggings
and tracks) within, and in areas directly adjacent to, the Study Area during the current survey (Figure
5.2; Figure 5.5; Appendix H). Secondary evidence records of the species comprised eight inactive
burrows, seven track records and one digging (Figure 5.3; Figure 5.4; Figure 5.5). Following Southgate
(2005), assessment of age classes of tracks recorded within the Study Area suggests multiple
individuals of various age classes occur, with evidence of all three age classes (i.e. large male,

female/small male and immature) present.

!“";)'A 3

Figure 5.3: Inactive greater bilby burrow recorded at VHIC-096 during the current survey

Records of greater bilby within the Study Area primarily occur in the central and eastern portions of the
Study Area, with the majority of records occurring in Sand Plain habitat (Figure 5.5). The species was
also recorded on one occasion from Sand Dune, Saltpan and Stony Plain habitat (Figure 5.5). The
record within with Stony Plain habitat was associated with an inactive burrow recorded in an area
comprising a mosaic of stony and sandy substrates where suitable sandy burrowing substrate was
present. Although no active burrows were located, bilbies are known to use multiple burrows within its
range, with concurrent use of multiple burrows varying on a temporal scale based on resource
availability (Moseby & O'Donnell, 2003; Southgate et al., 2019). As such, the occurrence of inactive
burrows may only represent temporary or seasonal inactivity in an area and does not necessarily mean
species absence from an area. Based on the results of the current survey and knowledge of the species
in the broader area and regionally, the species occurrence within the Study Area is unlikely to represent

an important population, as defined by DoE (2013).
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Greater bilby is likely to occur throughout the Study Area, particularly within Sand Plain and Sand Dune
habitats where suitable burrowing substrates are present. Within these habitats, unburnt areas
comprising relatively mature Triodia hummock grassland and open Acacia shrubland provide primary
breeding, foraging and dispersal habitat for the species (Figure 5.5). This primary habitat occurs in
scattered areas in the eastern portion of the Study Area, which although are partially fragmented from
recent fire and the widespread occurrence of recently burnt areas elsewhere in the Study Area, their
occurrence is likely to provide an important area of habitat for the species (Figure 5.5). A total of 99.45
ha (3.4% of the Study Area) provides primary breeding, foraging and dispersal habitat for the species,
which is characterised by relatively mature and unburnt areas of Triodia hummock grassland and/or

open Acacia shrubland (Figure 5.5).

Despite the recently burnt condition and relatively sparse or absent vegetation cover of Sand Plain and
Sand Dune habitats surrounding primary habitat, these areas still provide secondary (supporting)
foraging and dispersal habitat, particularly areas proximal to primary habitat (Figure 5.5). Foraging and
dispersal by the species is likely to occur more broadly across these habitats throughout the Study
Area; however, utilisation of recently burnt areas is likely to be dependent on the overall condition and
extent of post-fire regeneration occurring. These areas are likely to be utilised more frequently as further
regeneration occurs, particularly for foraging and may provide primary habitat in future. Utilisation of
burnt areas for burrowing may not occur for a prolonged period until vegetation reaches the same
maturity of the currently unburnt areas. A total of 2,560.58 ha (88.3%) of the Study Area provides
secondary foraging and dispersal habitat and the remaining 239.38 ha (8.3%) comprising cleared

and/or disturbed areas unsuitable for the species (Figure 5.5).

Although it is difficult to determine the age of vegetation within the unburnt areas where the majority of
records of the species occurred, the size of the large Triodia hummocks present suggests the area has
remained unburnt for a long period, at least 15—20 plus years following approximate age criteria defined
in Burrows et al. (2014) and AFAC (2015). The true age of vegetation in desert regions, including Triodia
grasslands, is difficult to ascertain as growth rates are highly variable and can be heavily influenced by
environmental factors including rainfall, moisture, soil fertility and temperature (Bogusiak et al., 1990;
Casson & Fox, 1987; Gibson et al., 2016; Wright et al., 2014), therefore the age of unburnt vegetation
within the Study Area, and timeframe in which burnt areas will regenerate to comparable structure is
unknown. Due to the extent of fire within the Study Area, the unburnt areas within the Study Area remain
relatively protected from fire due to the lack of connectivity to other areas where fires may occur. The

exception being if the fire started within this area.
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Figure 5.4: Greater bilby tracks recorded at VHIC-154 during the current survey

In addition to the records of greater bilby from the current survey, the species has previously been
recorded on multiple occasions within, and in the vicinity of, the Study Area during biological surveys
undertaken for the Havieron mine area and associated access corridor in 2020 (Figure 3.1). The species
was recorded on three occasions from secondary evidence, comprising three diggings, one inactive
burrow, one track and one digging records (Biologic, 2020). During the same survey, the species was
recorded a total of 272 times from secondary evidence and direct observation within the vicinity of the
Study Area, comprising 167 digging (including 588 individual diggings), eight burrows (including seven
active and one inactive), 39 scat, 24 tracks, two possible burrow and 28 possible digging records
(Biologic, 2020) (Figure 3.1).The species has also been recorded on multiple occasions in the vicinity
of Telfer (Figure 3.1) (DBCA, 2021; Spectrum, 2021). The scarcity of records in the broader vicinity of
the Study Area is likely to be representative of the species patchy distribution and occurrence in low

densities, in addition to the relatively limited survey effort for the species more broadly overall.
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Brush-tailed Mulgara (Dasycercus blythi) — Priority 4 (DBCA)

The brush-tailed mulgara is widely distributed across central and inland Australia, broadly occurring
across the central deserts west into the Western Australian Pilbara and Muchison regions (Woinarski
etal., 2014). It is a small carnivorous marsupial that occurs in the semi-arid and arid regions of Western
Australia. The species is often recorded from a range of sandy and stony plain habitats, often dominated
by spinifex Triodia spp. grasslands on sandy or stony plains where suitable burrowing substrate is
present (Pavey et al., 2012; Woolley, 2006). Within these habitats, the species’ average home range
can be up to 25.5 ha for males, with a much smaller average range (10.8 ha) occupied by females
(Kortner et al., 2007). The species may utilise multiple burrows within their home range, some of which
may be shared with more than one individual, including simultaneous use of the same burrow by
multiple individuals (Kértner et al., 2007).

Evidence of brush-tailed mulgara was recorded on two occasions from secondary evidence within the
Study Area during the survey (Figure 5.2; Appendix H). Records of the species comprised one scat
from Sand Plain habitat and one track record in Sand Dune habitat (Figure 5.2). The species has
previously been recorded on multiple occasions in the vicinity of Telfer, approximately 700 m north of
the Study Area, from secondary evidence, comprising four scat, one digging and one burrow record
(Spectrum, 2021).

The species is likely to occur as a resident within the Study Area, primarily within Sand Plain, Sand
Dune, Saltpan and, to a lesser extent, Stony Plain habitats, particularly where suitable vegetation cover
and sandy or loamy substrates permitting burrowing are present. Due to the current condition of many
of these habitats within the Study Area providing less optimal habitat for the species following recent
fires, the species occurrence is likely to increase following recovery of vegetation. Despite the extent of
recently burnt areas throughout the Study Area, the species is still likely to utilise these areas to forage
and disperse, particularly were occurring adjacent to or near unburnt areas with sufficient vegetation
cover. The occurrence of all habitats likely to support brush-tailed mulgara within the Study Area (Sand
Plain, Sand Dune, Saltpan and Stony Plain) are all part of larger expanses of these habitats beyond
the Study Area and within the broader vicinity of the Study Area. The occurrence or extent of these
habitats within the Study Area is unlikely to provide habitat critical to the species persistence on a local
or regional scale. The population of brush-tailed mulgara occurring within the Study Area does not

represent an important population, as defined by DoE (2013).

Northern Marsupial Mole (Notoryctes caurinus) — Priority 4 (DBCA)

The northern marsupial mole is a highly adapted fossorial species, spending most of its life
underground. Its distribution occurs across the Great Sandy Desert, Little Sandy Desert, northern parts
of the Gibson Desert western portions of the Tanami Desert in Western Australia and the Northern
Territory (Woinarski et al., 2014). The species is primarily associated with sand dune habitats, and to a
lesser extend sand plains, where loose sandy substrates permitting underground tunnelling through the
substrate occur (Benshemesh, 2005; Woinarski et al., 2014). Due to the species’ cryptic nature, the
ecology of northern marsupial mole is poorly known, and its distribution is not well defined. The species
is presumed to occur throughout the sandy deserts of Western Australia; however, records of the

species are scarce. Although the species is rarely recorded from direct observation, it is regularly
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detected from secondary evidence, particularly backfilled tunnels from burrowing (via targeted mole
trenches), and to a lesser extent tracks (Benshemesh, 2005).

The northern marsupial mole was recorded 18 times within the Study Area during the current survey
(Figure 5.2; Appendix H). A total of 50 inactive burrows/tunnels were recorded at eight targeted mole
trenches excavated in Sand Dune habitat within the Study Area (Figure 5.2;Figure 5.6; Appendix H).
The species was recorded at mole trench sites sampled with all major sand dunes bisecting the Study
Area (Figure 5.2). Based on the presumed age of inactive burrows (i.e. looseness of substrate present
in backfilled burrows to surrounding substrate), the occurrence of the species at the sites ranged from
recent to old; however, precise timeframes could not be determined as several other environmental
factors may influence the structural integrity of substrate (i.e. rainfall and temperature). The species is
likely to occur throughout Sand Dune and, to a lesser extent, Sand Plain habitats within the Study Area
as a resident. The occurrence of both Sand Plain and Sand Dune habitats within the Study Area forms
part of a much larger extents of both habitats that extends beyond the Study Area and are well
represented within and in the broader vicinity of the Study Area. Therefore, it is unlikely habitat present
within the Study Area provides critical habitat which the species is reliant upon within the Study Area or
more broadly in the Great Sandy Desert region. As defined by DoE (2013), the occurrence of northern
marsupial mole and likely population occurring within the Study Area does not represent an important

population.

Figure 5.6: Example of disused burrow/tunnel of northern marsupial mole from mole trenching
site (VHIC-029) within the Study Area
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Night Parrot (Pezoporus occidentalis) — Endangered/Critically Endangered (EPBC/BC Act)

Records of the night parrot are scarce, and the species distribution is poorly defined; however, based
on existing records, its presumed distribution occurs in the central arid regions from central northern
Western Australia to far western Queensland (Leseberg et al, 2021). The ecology and habitat
preferences of the night parrot are poorly known; however, based on accepted records, the habitat of
the species often comprises long-unburnt mature Triodia grasslands in stony or sandy environments
(McGilp, 1931; North, 1898; Whitlock, 1924; Wilson, 1937), and of samphire and chenopod shrublands,
including genera such as Atriplex, Bassia and Maireana, on floodplains and claypans, and on the
margins of salt lakes, creeks or other sources of water (McGilp, 1931; Wilson, 1937). The current interim
guidelines for preliminary surveys of night parrot in Western Australia suggest this species requires old-
growth (often more than 50 years unburnt) spinifex (Triodia species) for roosting and habitats
comprising of various grasses and herbs (including Triodia, chenopods and other ephemeral grasses
and herbs) for foraging (DPaW, 2017; Murphy et al., 2017). Based on known records, foraging habitat
utilised often occurs within or adjacent to suitable roosting/nesting habitat and foraging habitat is
considered to be of greater value when it occurs within 10 km of suitable roosting/nesting habitat
(DPaw, 2017; Murphy et al., 2017).

Night parrot records throughout the species’ presumed distribution are scarce; however, the species
has previously been recorded from multiple undisclosed locations in the vicinity of Kumpupintil Lake
(formerly Lake Disappointment), approximately 160—200 km south of the Study Area, between 2017—
2018 (Harewood, 2018). A further record from 1970 is located approximately 200 km southwest of the
Study Area (DBCA, 2020a) and the species has purportedly been recorded from another locality within
Martu Country in the Great Sandy Desert relatively recently (2017); however, the location of the record
or further details of habitats is not available (Kanyirninpa Jukurrpa, 2020; Michelmore & Birch, 2020;
Mills, 2017). More recently, the species occurrence in the vicinity of Fortescue Metals Group’s
Cloudbreak Mine in the Pilbara region has been confirmed (FMG, 2021; Young, 2021), despite no
documented records of the species subsequent to previous sightings of the species in 2005 (Davis &
Metcalf, 2008).

Night parrot was recorded on three occasions (including two from the same location) during the survey

from call recording via acoustic recorder, comprising two confirmed records and one unconfirmed

(Figure 5.2; Figure 5.8; Appendix H). [
I
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Y
Y (F o 5.2;

Figure 5.8; Appendix H). Both calls were structurally consistent with known calls of the species (a two-
note hollow whistle, as described by Leseberg et al. (2019)). Due to the quality of calls recorded,
confirmation of both calls as night parrot was possible. The timing and characteristics of the calls (i.e.
decreasing in volume with each call) recorded on | svogest the individual was flying over the
site. Although the direction of the call cannot be determined, based on habitats present at the site and
in the roader vicinity, the species’ occurrence is likely to be attributed to dispersal or resource-searching
behaviour (i.e. in transit to or searching for food or water resources) by an individual. The timing of the
single call recorded on | (a@rrroximately one hour after sunrise), suggests the species may

have roosted within relatively close proximity to the recorder’s location.

The third, unconfirmed call of the species recorded during the survey comprised a single call detected
at I (Fioure 5.2; Figure 5.8; Appendix H). The recorded call was
structurally similar to a known call type (an abbreviated form of the one-note warble described by
Leseberg et al. (2019)); however, as the detected call was faint, confirmation of the identification was
not possible. As only a single call was detected over six recording nights at the site, it is unlikely that
roosting or foraging was occurring within 200 m of the site. With consideration of the call time
(approximately one hour after sunset), the species detection is likely to be attributed to dispersal or
resource-searching behaviour (i.e. in transit to or searching for food or water resources) (N. Jackett

pers. comm. 25 May 2021).

Targeted sampling for night parrot within the Study Area via acoustic recorders focused primarily on
areas of primary breeding/roosting habitat and, to a lesser extent, suitable foraging habitats (primary
and secondary). The results of the 37 acoustic recorder deployments, and subsequent 336 recording
nights, undertaken throughout the Study Area and adjacent areas did not record any evidence of
nesting and/or roosting was recorded within the Study Area. Despite no night parrot calls being detected
from recorders deployed in the area, suitable primary breeding/roosting habitat for the species occurs
within parts of the Study Area, primarily within isolated areas of Saltpan and some instances of Sandy
Plain habitat where suitable sized mature Triodia hommock grassland occurs with limited to no other
wooded shrub or tree vegetation (Figure 5.8). Although the occurrence and extent of a night parrot
population within or in the vicinity of the Study Area could not be ascertained, due to the cryptic and
scarce occurrence of the species across its range (as indicated by previous records), any occurrence

or population of the species is likely to represent an important population, as defined DoE (2013).
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Within the Study Area nesting and/or roosting by the species may occur in areas where suitably sized
old growth Triodia is present, particularly in Sand Plain and Saltpan habitat where large mature Triodia
hummocks and chenopods occur together in areas (Figure 5.7; Figure 5.8). Despite widespread recent
fires across a large portion of the Study Area, there are a few occurrences of suitable nesting/roosting
habitat occur within the Study Area, primarily within the eastern portion of the Study Area where it
intersects a paleo drainage channel which is dominated by this habitat (Figure 5.7; Figure 5.8). Foraging
by the species is likely to occur more broadly within and outside the Study Area. Within the Study Area
primary (annual) foraging habitat occurs within Saltpan habitat and secondary (seasonal) foraging
habitat occurs more broadly within sand Plain and Stony Plain habitats dominated by Triodia hummock
grasses (Figure 5.8).

The provision of suitable foraging habitat within Sand Plain and Stony Plain habitats, and therefore
likelihood of utilisation by the species, is likely to be dependent on seasonal rainfall and the seeding of
foraging grasses. In contrast, Saltpan habitat provides year-round foraging habitat, particularly where
chenopod species (Atriplex and Tecticornia species) occur. Within the Study Area, primary nesting and
roosting for the night parrot, comprising areas of large mature Triodia hummock grasses, occurs over
approximately 103.21 ha (3.6% of the total Study Area) (Figure 5.8). Foraging habitat within the Study
Area is dominated by secondary (seasonal) foraging habitat, which occurs over approximately 2,756.20
ha (95.1%) of the Study Area with the extent of primary (annual) foraging habitat limited to
approximately 29.73 ha (1.0%) (Figure 5.8). The occurrence of food resources availability secondary
foraging habitat within the Study Area is likely to be dependent on rainfall events, which promote

seeding by foraging grass species likely to be utilised by night parrot.
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Figure 5.7: Example of primary nesting/roosting habitat for night parrot within the Study Area
)
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It should be noted, the widespread occurrence of recent fire in parts of the Study Area is likely to have
resulted in a reduced suitability for the species in some areas, particularly those now currently void of
vegetation or only supporting limited post-fire regrowth. The species’ occurrence within the Study Area
may represent resident occurrence, should areas of primary nesting/roosting habitat be utilised, or as
an occasional visitor to forage should nesting occur outside the Study Area. Individuals have been
recorded moving distances of approximately 9.4 km between roosting/nesting sites and foraging sites
over a single night, (Murphy et al., 2017). The species is predicted to travel distances of up to 100 km
per night, and greater than 100 km when resources are more sparsely distributed (i.e. during periods
of drought) (Night Parrot Recovery Team, 2017). This suggests the species may utilise habitat within
the Study Area at various rates depending on location of nesting/roosting and occurrence of suitable
roosting/nesting and/or foraging habitat in the broader vicinity of the Study Area. As such, the species
may utilise the Study Area in one way and areas beyond the Study Area in others. For example, the
Lake Dora saltlake (~35 km SE of Study Area) located approximately 30 km southeast of the Study
Area and associated paleo-drainage system which extends northwest from the lake into the
easternmost portion of the Study Area, may provide larger expanses of optimal habitat to that available
within the Study Area; however, resource availability between Lake Dora and the Study Area may

fluctuate, resulting in movement between the two areas.
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