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EXECUTIVE SUMMARY

Rio Tinto Iron Ore commissioned Biologic Environmental Survey Pty Ltd to undertake vertebrate and
short-range endemic (SRE) invertebrate fauna assessment within the proposed West Angelas Beyond
2020 project area. This report documents the findings of a desktop assessment and two field surveys,
which were conducted to investigate the potential impacts of the project on fauna species and fauna
habitat. The field surveys were conducted between 10 and 22 October 2018, and between 11 and 22
March 2019. The area surveyed (the Study Area) is comprised of five separate iron ore deposits
(Western Hill, Deposit J & Mt Ella East, Deposit F North and Deposit H), which encompass 11,570
hectares of land located approximately 130 km northwest of Newman in the Pilbara region of Western

Australia.
Vertebrate Fauna

A desktop assessment, comprising searches of four databases of fauna records and a review of 18
relevant surveys previously conducted in the region, was undertaken prior to the field surveys. The
assessment identified a total of 298 vertebrate fauna species that potentially occur in the Study Area:
41 native mammal species, eight introduced mammal species, 135 bird species, 107 reptile species
and seven amphibian species. A total of 24 are of these species are of conservation significance: seven

mammals, 13 birds and four reptiles.

A two-phase level 2 survey was conducted across the Study Area. Mapping of broad fauna habitats in
the region were extrapolated from previous survey work to include the Study Area and subsequently
verified during the field surveys. Seven broad fauna habitat types were identified within the Study Area.
These were, in decreasing order of extent within the Study Area: Hilltop, Hillslope, Ridge or CIiff;
Footslope and Plain; Drainage Area; Mulga Spinifex Woodland; Minor Drainage; Gorge or Gully; and
Mixed Acacia Woodland. Within the Study Area, the Gorge or Gully and Drainage Area habitat types
were considered to be of high significance as they were found to support species of conservation
significance or contain core habitat for such species. Gorge or Gully habitat is considered to be
particularly significant for fauna of conservation significance because it contains a concentration of
caves, rocky crevices and water holes, which represent core habitat for species such as the Northern
Quoll (Dasyurus hallucatus), Pilbara Leaf-nosed Bat (Rhinonicteris aurantia), Ghost Bat (Macroderma
gigas), and Pilbara Olive Python (Liasis olivaceus barroni), all of which were recorded in the Study Area
during the field surveys. A number of caves identified during the field surveys should be considered
regionally significant for the Ghost Bat because they either represent maternity roosts of the species or
represent potential maternity or diurnal roosts of the species. Mulga Spinifex Woodland, Hilltop,
Hillslope, Ridge or Cliff and Mixed Acacia Woodland habitats were considered to be of moderate
significance as they provide habitat for species of conservation significance but do not represent core
habitat for these species. The two remaining habitats, Footslope and Plain and Minor Drainage, are
considered to be of low significance as they are relatively widespread in the surrounding region, do not
provide core habitat for species of conservation significance and do not solely support any Department

Biodiversity, Conservation and Attractions (DBCA) listed Priority fauna.

Page ii



West Angelas Beyond 2020: Terrestrial Fauna Assessment

The field surveys recorded a total of 158 vertebrate fauna species in the Study Area: 26 native mammal
species, four introduced mammal species, 67 bird species, 59 reptile species, and two amphibian
species. This is comparable to the number of species recorded in the in the area during previous

surveys of a similar size and scope to the current assessment.

Of the 24 species of conservation significance considered to potentially occur in the Study Area, seven
were recorded in the Study Area during the current field surveys, and an eighth species has been
recorded in the Study Area during a previous survey. The eight species of conservation significance

known to occur in the Study Area are the:

¢ Northern Quoll, which is listed as Endangered under both the Western Australian Biodiversity
Conservation Act 2016 (BC Act) and the Commonwealth Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act)-;

e Pilbara Olive Python, Ghost Bat and Pilbara Leaf-nosed Bat, which are listed as Vulnerable
under both the BC Act and EPBC Act-;

o Pilbara Flat-headed Blind-snake (Anilios ganei), which is listed by the DBCA as a Priority 1
species;

¢ Pilbara Barking Gecko (Underwoodisaurus seorsus), which is listed by the DBCA as a Priority
2 species - recorded during a previous survey only;

o Western Pebble-mound Mouse (Pseudomys chapmani), which is listed by the DBCA as a
Priority 4 species; and

o Fork-tailed Swift (Apus pacificus), which is listed under both the BC Act and EPBC Act as a

Migratory species.

Four species of conservation significance were considered Likely, or to Possibly, occur in the Study
Area. The other species considered Likely, or to Possibly, occur in the Study Area are the Grey Falcon
(Falco hypoleucos) and Peregrine Falcon (Falco peregrinus); Brush-tailed Mulgara (Dasycercus blythi)
and Short-tailed Mouse (Leggadina lakedownensis). The remaining species of conservation
significance identified by the desktop assessment were considered Unlikely or Highly Unlikely to occur
in the Study Area.

It is likely that additional survey effort, including spotlighting and sampling after a period of rainfall that
is more reflective of long-term patterns, would increase the number of species known to occur in the
Study Area, particularly among reptiles and amphibians. Even so, additional survey effort would be
unlikely to alter conclusions regarding the likelihood of occurrence of species of conservation

significance, or the level of significance attributed to fauna habitats identified in the Study Area.
SRE Invertebrates

A desktop assessment was undertaken to determine potential short-range endemism (SRE) within the
Study Area. Fifteen invertebrate taxa previously recorded within 10 km of the Study Area have been

confirmed as SRE species.

Of the seven broad habitats recorded in the Study Area, one is regarded to be of high suitability (Gorge

or Gully), one of moderate/high suitability (Mixed Acacia Woodland) and three of moderate suitability
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(Mulga Spinifex Woodland, Drainage Area and Hilltop, Hillslope, Ridge or CIliff) for invertebrate fauna.
The remaining habitats are not considered suitable for SRE invertebrate fauna as they lack protection,

complexity and/or are widespread, common and continuous.

A total of 330 invertebrate specimens were collected during the field surveys, including 36 mygalomorph
spiders, one selenopid spider, 102 pseudoscorpions, 29 scorpions, 60 myriapods, 15 gastropods and
87 isopods. These belonged to 36 unique taxa. While none of these taxa are Confirmed SRE, 17 were

considered to be Potential SRE. The remaining 19 taxa were considered to be Widespread.
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1. INTRODUCTION

Rio Tinto Iron Ore (RTIO) commissioned Biologic Environmental Survey Pty Ltd (Biologic) to undertake
a two-season Level 2 vertebrate and short-range endemic (SRE) invertebrate fauna assessment for the
proposed West Angelas Beyond 2020 project. This report documents the findings of this assessment,
which will be used to inform future environmental approvals for the area. The area assessed (the Study
Area) encompasses 11,570 hectares (ha) and is located approximately 130 kilometres (km) north-west

of Newman in the Pilbara region of Western Australia (WA). The Study Area consists of five separate

iron ore deposits: Western Hill, Deposit J & Mt Ella East, Deposit F North and Deposit H (Table 1.1,

Figure 1.1).

Table 1.1: Study Area Deposit details

Relevant EPA
. Size study Survey standards/ Survey
Deposit Type of survey
area (ha) timing Guidance Limitations
statements
Western Two season Level
4,322.87
Hill 2 Vertebrate & SRE
e Phase 1 - s
Invertebrate Fauna 10-22 Oct urveys were
survey 2018 undertaken in N/A
Deposit J & e Phase 2 — | accordance with
Mt Ella 2,89824 | ° (F;ha)se 1-2018 11-22 Mar | EPA Technical
ry
East 2019 Guides:
e Phase 2 -2019
(wet) e Terrestrial
Single season Fauna Surveys
9 (EPA, 2016¢c); | Wasn't surveyed
Level 2 Vertebrate . .
Deposit F ¢ SRE | ebrat e Phase 1 — e Sampling during wet season
644.25 nveriebrate 10-22 Oct Methods for 2019, due previous
North Fauna survey Terrestrial .
2018 Vertebrate survey effort in the
e Phase 1-2018 Fauna (EPA, area
(dry) 2016b);
Two season Level *  Sampling of
Short-range Survey was only
2 Vertebrate & SRE . Phase 2 :Endem;)c completed for the
- nvertebrate
Deposit H 3,704.66 Invertebrate Fauna 11-22 Mar Fauna (EPA Wet season, due
survey 2019 2016b ’ t .
) 0 previous survey
e Phase 2 -2019 effort in the area
(wet)
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The overarching objective of this assessment was to describe the vertebrate fauna and SRE
invertebrate fauna species, fauna assemblages and fauna habitat present in the Study Area. The

specific objectives of the assessment were to:

e conduct a comprehensive desktop assessment to identify vertebrate and SRE invertebrate
fauna species which potentially occur within and within the vicinity of the Study Area;

o define and delineate broad fauna habitats occurring within the Study Area, and describe their
significance to vertebrate and SRE invertebrate fauna;

e conduct a baseline survey to identify vertebrate fauna species and SRE invertebrate fauna
occurring within the Study Area; and

e assess the likelihood and distribution of vertebrate fauna of conservation significance and SRE

invertebrate fauna occurring within the Study Area.

1.3.1. Conservation Significance for Vertebrate Fauna

Native fauna in WA are protected at a state level under the Biodiversity Conservation Act 2016 (BC Act)
and at a national level under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC
Act). Any action that has the potential to impact native fauna may need to be approved by relevant state
and/or federal departments in accordance with the WA Environmental Protection Act 1986 (EP Act) and
the federal EPBC Act.

While all native fauna are protected under these Acts, some species are afforded extra protection.
These include: species that are considered threatened under the BC Act and EPBC Act; migratory bird
species that are protected under international agreements and subsequently listed as Migratory under
the BC Act or EPBC Act; and species that may be threatened but for which there is not enough
information available to allocate a threatened status, and which are subsequently listed as Priority
species by the WA Department of Biodiversity, Conservation and Attractions (DBCA) (Table 1.2). For
the purposes of this assessment, these Threatened, Migratory and Priority-listed species are

considered to be of conservation significance.
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Table 1.2: Definitions and terms for vertebrate fauna of conservation significance

Agreement, Act or List

Status Codes’

Federal

Environment Protection and Biodiversity Conservation Act
1999 (EPBC Act)

In Australia, native fauna are 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).

Threatened:

o EX - Extinct

e EW — Extinct in the Wild

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 are 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:
o EX - Extinct
e EW — Extinct in the Wild
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 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 species in
need of monitoring:

e P4 — Priority

1See Appendix A for definitions of status codes
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1.3.2.Short-range Endemism

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 (Allen, Midgley
& Allen, 2006; 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,
Hamilton, Murphy, MacLeay, Roberts & Kendrick, 2004; Mygalomorph spiders, Main, Samprey & West,
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, 2016b).

Harvey (2002) proposed a range criterion for terrestrial short-range endemic (SRE) species at less than
10,000 km2 (or 100 km x 100 km), which has been adopted by regulatory authorities in Western
Australia (EPA, 2016b). 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 1.3.1), 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.

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 1.3).
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Table 1.3: SRE categorisation used by WAM taxonomists

Distribution Taxonomic Certainty Taxonomic Uncertainty
Confirmed SRE Potential SRE
e A known distribution of < 10,000 km?. e Patchy sampling has resulted in
< 10,000 km? e The taxonomy is well known. incomplete knowledge of geographic
e The group is well represented in collections distribution.
and/ or via comprehensive sampling. e Incomplete taxonomic knowledge.

e The group is not well represented in
collections.

e Category applies where there are

Widespread (not an SRE) significant knowledge gaps.
¢ A known distribution of > 10,000 km?2.
> 10,000 km? e The taxonomy is well known. SRE Sub-categories may apply:
e The group is well represented in collections A) Data Deficient
and/ or via comprehensive sampling. B) Habitat Indicators

C) Morphology Indicators
D) Molecular Evidence

E) Research & Expertise

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

confirmed SRE status.

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 sub-categories
'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
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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 Study Area, as well as the standard SRE range
criterion of <10,000 km? (Harvey, 2002).

This assessment was carried out in a manner consistent with the following guidelines and
recommendations from the Western Australian Environmental Protection Authority (EPA), Department
of Biodiversity Conservation and Attractions (DBCA) and the Department of the Environment and
Energy (DoEE). Specifically, the assessment was undertaken with consideration of the following

guidelines:
e Survey Guidelines for Australia’s Threatened Mammals (DSEWPaC, 2011a);
e Survey Guidelines for Australia’s Threatened Bats (DEWHA, 2010a);
e Survey Guidelines for Australia’s Threatened Birds (DEWHA, 2010b);
e Survey Guidelines for Australia’s Threatened Reptiles (DSEWPaC, 2011b);
e Survey Guidelines for Australia’s Threatened Frogs (DEWHA, 2010c);
e Technical Guidance: Terrestrial Fauna Surveys (EPA, 2016c¢);
e Technical Guidance: Sampling Methods for Terrestrial Vertebrate Fauna (EPA, 2016a);
e Technical Guidance: Sampling of Short-range Endemic Invertebrate Fauna (EPA, 2016b);

e Interim guidelines for the preliminary surveys of Night Parrot (Pezoporus occidentalis) in
Western Australia (DPaW, 2017);

e EPBC Act referral guideline for the endangered Northern Quoll (Dasyurus hallucatus) (DoE,
2016).
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2. ENVIRONMENT

The Interim Biogeographic Regionalisation for Australia (IBRA) is a bioregional framework that divides
Australia into 89 bioregions and 419 subregions on the basis of climate, geology, landforms, vegetation
and fauna (Thackway & Cresswell, 1995). The Study Area falls within the Pilbara bioregion, which is
characterised by vast coastal plains and inland mountain ranges with cliffs and deep gorges (Thackway
& Cresswell, 1995). Vegetation is predominantly mulga low woodlands or snappy gum over bunch and

hummock grasses (Bastin, 2008).

Within the Pilbara bioregion there are four subregions: Hamersley, Chichester, Roebourne and
Fortescue Plains. The Study Area lies within the Hamersley subregion, which contains the southern
section of the Pilbara Craton and consists of mountainous areas of Proterozoic sedimentary ranges
and plateaus, dissected by gorges of basalts, shales and dolerite (Kendrick, 2001). The vegetation of
the Hamersley subregion is predominantly mulga low woodlands over bunch grass on fine textured
soils in valley floors, and Eucalyptus leucophloia over Triodia spp. on skeletal soils of the ranges
(Kendrick, 2001). The Hamersley subregion drains into either the Fortescue River to the north, the
Ashburton River to the south, or the Robe River to the west (Kendrick, 2001).

The Hamersley subregion contains important fauna habitats that support a variety of species of
conservation significance. Springs and pools of the Robe River represent significant wetlands; deep
gorges provide a refuge from fire and sources of water, and support relictual populations; calcrete
deposits represent centres of invertebrate endemism; isolated mulga woodlands support assemblages
that are rare in the surrounding region (Kendrick, 2001). Key threats to fauna and fauna habitat within

the subregion include grazing pressure, mining and mine-dewatering.
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The Pilbara region experiences a semi-desert to tropical climate with highly variable, mostly summer
rainfall (McKenzie, May & McKenna, 2002) (Leighton, 2004). The Pilbara climate is heavily influenced
by tropical cyclones that develop over the Indian Ocean in the north of Australia (Leighton, 2004). These
sometimes cross the northwest coastline, bringing heavy rainfall to inland areas. The average annual
rainfall across the Pilbara region ranges between 200 and 350 millimetres (mm) and, while most rain
falls between January and March, rainfall can be highly localised and unpredictable, with substantial

fluctuations occurring from year to year (van Etten, 2009).

The Newman airport weather station (located 109 km southeast of the Study Area) provides information
about long-term temperature and rainfall patterns in the area (Figure 2.1). Summer occurs from
November to February and has mean maximum and minimum temperatures of 38.3°C and 23.6°C,
respectively. Winter occurs from June to August and has mean maximum and minimum temperatures
of 24.0°C and 7.23°C, respectively. Rainfall primarily occurs in the first half of the year and averages

329.5 mm on an annual basis.
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Figure 2.1: Average monthly climate data recorded at Newman
Source: BoM (2019), weather station 7176 (1971-2019)
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A regional survey was undertaken in the Pilbara region between 1995 and 1999 by the Department of
Agriculture (now the Department of Primary Industries and Regional Development) and the Department
of Land Administration (now Landgate), to develop a comprehensive description of biophysical
resources and assess the vegetation composition and soil condition within the region. This information
was used by to classify and map the land systems of the Pilbara region according to similarities in
landform, soil, vegetation, geology and geomorphology (Curry, Payne, Leighton, Hennig & Blood, 1994;
Payne, Mitchell & Holman, 1988; Van Vreeswyk, Leighton, Payne & Hennig, 2004)

The Study Area occurs across six land systems (Table 2.1; Figure 2.2). The majority (44%) of the Study
Area occurs within the Newman land system, which consists of rocky uplands supporting spinifex. The
second most extensive land system is the Boolgeeda land system (29% of the Study Area), while the

remaining four land systems within the Study Area each occupy less than 13% of the Study Area.

The elevated rocky landforms of the Newman land system are unique to the Pilbara and a defining
feature of the Hamersley subregion. They are particularly important to fauna species of conservation
significance as they contain a concentration of habitat features which are not found elsewhere. Rocky
ridges host caves and rocky crevices which can be used as roosts and den sites by the Northern Quoll
(Dasyurus hallucatus), Pilbara Leaf-nosed Bat (Rhinonicteris aurantia), Ghost Bat (Macroderma gigas),
and Pilbara Olive Python (Liasis olivaceus barroni). Rocky gorges and gullies also support the formation
of water pools, which can often persist into dry periods and therefore provide an important source of
water within the arid landscape. Water sources are particularly important as foraging sites for the above-

mentioned species as they support a variety of prey species.

The rocky and stony terrain of the Newman and other land systems in the Study Area are also relied
upon by various other species of conservation significance restricted to the region, including the Pilbara

Barking Gecko (Underwoodisaurus seorsus) and Pilbara Flat-headed Blind-snake (Anilios ganei).

Mulga shrublands within the Boolgeeda, Egerton and Jamindie land systems provide important habitat
features such as leaf litter accumulations, woody debris, small hollows, peeling bark, and a thick upper
canopy; however, these shrublands are generally common and widespread across the Pilbara region,
particularly to the south within the Fortescue subregion. Mulga shrublands are also relatively

widespread across other parts of Western Australia, such as the Gascoyne and Murchison bioregions.
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Table 2.1: Land Systems mapped within the Study Area and their extent

Newman Ruggeqjgsplllte plateaux, ridges and mountains supporting 5.095 44.0
hard spinifex grasslands.
Stony lower slopes and plains below hill systems supporting

Boolgeeda hard and soft spinifex grasslands or mulga shrublands. 3,408 295

Platform Dissected slopes and raised plains supporting hard spinifex 1478 128
grasslands.
Basalt hills, plateaux, lower slopes and minor stony plains

Rocklea supporting hard spinifex (and occasionally soft spinifex) 980 8.5
grasslands.

Egerton Highly dlsse.ct.ed hardpan plains supporting mulga shrublands 534 46
and hard spinifex hummock grasslands.

Jamindie Stony hardpan plallns and r!ses s.u.pportlng groved mulga 75 07
shrublands, occasionally with spinifex understorey.

Total 11,570 100
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The Study Area is located within the Eremaean Botanical Province, which is generally characterised by
vegetation adapted to an arid environment. Extensive mapping projects have provided detailed
information about the vegetation of Western Australia, including the Study Area. Specifically, Beard
(1975) broadly mapped the major structural vegetation types of Western Australia and Shepherd,
Beeston and Hopkins (2002) updated the mapping to reflect the National Vegetation Information
System (NVIS) standards (ESCAVI, 2003). These efforts describe the vegetation of Western Australia

in terms of vegetation associations.

Two vegetation associations mapped by Shepherd, Beeston and Hopkins (2002) occur within the Study
Area. These are ‘Acacia open shrubland / Ptilotus mixed open forbland’, which covers 47.2% of the
Study Area, and ‘Eucalyptus open woodland / Senna mixed sparse shrubland / Triodia open hummock

grassland’ which covers 52.8% of the Study Area (Figure 2.3).

In general, the ‘Eucalyptus open woodland / Senna mixed sparse shrubland / Triodia open hummock
grassland’ vegetation association occurs within the rocky upland areas of the Study Area, being closely
aligned with the Newman, Egerton and Rocklea land systems. The Acacia open shrubland / Ptilotus
mixed open forbland’ vegetation association generally occurs on the lower-lying foothills and plains
areas of the Study Area.
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The geology of the West Angelas area, including the Study Area, is dominated by the Wonmunna
Anticline, which has an east-west axis and plunges towards the west (Figure 2.4). The centre of the
Anticline comprises a low lying plateau of Jeerinah Formation which is bounded to the north and south
by younger units of the Hamersley Group (Dodson 2006). Northern and a southern flanking valleys lie
either side of the Anticline. On the southern and northern catchment margins, the valleys are bound by

high ridges of Brockman Iron Formation (Table 2.2; Figure 2.4).

The West Angelas deposits are formed in Marra Mamba Iron Formation as well as the West Angelas
Member of the overlying Wittenoom Formation (Rio Tinto 2018). The lower Marra Mamba Iron
Formation Members contain significant proportions of shale, chert and dolomites, while the upper
Member contains more Brockman Iron Formation. Weathering of the Marra Mamba formation has also
produced a significant hydrated/mineralised zone (goethite-martite hardcap) over the bedrock. Tertiary
and quaternary detritals (colluvium/ alluvium) cover the lower slopes and valley floors, occasionally
featuring secondary deposits such as pisolite/channel iron deposit (CID) and calcrete deposited in areas

near the historic (and in some cases present) water table (Table 2.2).

The Brockman Iron and Marra Mamba Formations are particularly significant for fauna as they support
the formation of caves, which offer stable microclimates, shelter and protection (Medellin, Wiederholt &
Lopez-Hoffman, 2017). A number of species of conservation significance rely on caves for roost and
den sites, including the Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat and Pilbara Olive Python.
Caves utilised by these species have been previously recorded at West Angelas within Marra Mamba

Formations (Biologic, 2018).

Areas of the Brockman Formation occur in the three western deposits (Western Hill and Deposit J and
Mt Ella East), while Marra Mamba Formation is a feature of the two eastern deposits (Deposit F North
and Deposit H). Notably, these cave-forming upland areas are separated from each by lower-lying
slopes and plains associated with the Boolgeeda and Rocklea land systems. Terrestrial fauna which
are supported by upland areas containing caves therefore have a limited ability to disperse across the
Study Area. A certain level of connectivity between the upland areas of Deposit F North and Deposit J
and Mt Ella East is afforded by a narrow valley containing stony lower slopes of the Boolgeeda land
system. Similarly, a stretch of hills, slopes and plains associated with the Rocklea land systems
connects the upland areas of Deposit F North with those of Deposit J. Although upland areas of the
Study Area are not continuous between the deposits, it is important to note that they are well-connected
to similar landforms extending outside the Study Area, with the surrounding area generally consisting

of network of rocky ranges and stony slopes and plains.
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Table 2.2: Geology units within the Study Area

. . . Extent in Study Area
Geological Unit Description Code
ha %
Alluvium Unconsolidated silt, sand and gravel Qa 2,424 20.9
Colluvium Partly consolidated valley-fill deposits Czc 2,323 201
Marra Mamba Chert, ferruginous chert and banded iron-formation
Hm 1,512 13.1
Iron Formation with minor shale
Brockman Iron Banded iron-formation, chert and minor shale
Hb 1,366 11.8
Formation (2490+-20 Ma, U-Pb)
Surficial hematite-goethite deposits on banded iron-
Laterite Czr 350 3.0
formation; forms Hamersley Surface
Mount McRae
Shale & Mount Interbedded shale, chert and banded iron-formation Hs 908 7.9
Sylvia Formation
Metabasalt Pillows locally well developed Fjb 751 6.5
Jeerinah Interbedded mudstone, siltstone and chert with Fi 715 6.0
Formation minorfelsic tuff, dolomite and sandstone ) '
Metadolerite sills ) ) )
Medium- to coarse-grained, massive grey-green
intruded into Fd 573 4.9
rock, usually foliated
Fortescue Group
Alluvium and )
Red-brown sandy and clayey soil Qw 332 2.9
colluvium
Wittenoom Dolomite; interbedded thin chert, shale and dolomite
) Hd 316 2.7
Dolomite in upper part
Total 11,570 100
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An ecological community is a group of flora, fauna and other organisms that interact in a unique
environment and thereby form a distinct community within a defined area. Conservation efforts often
focus on protecting whole ecological communities so that both important species and their habitats are
protected. The BC Act and EPBC Act provide protection of ecological communities listed as being
threatened i.e. Threatened Ecological Communities (TECs). In WA, ecological communities that are not
listed as TECs, but are considered to possibly be threatened, or which are rare but not currently
threatened, have been listed by the DBCA as Priority Ecological Communities (PECs).

No TECs or PECs occur within the Study Area; however, three PECs are located close by (Table 2.3;
Figure 2.5). These are the ‘West Angelas Cracking-Clays’, Brockman Iron cracking clay communities
of the Hamersley and the and the ‘Coolibah-lignum flats: Eucalyptus victrix over Muehlenbeckia’ (Table
2.3; Figure 2.5).

The ‘West Angelas Cracking-Clays’ PEC occurs as close as 1.5 km to the Study Area and is located
on tenure held by RTIO (Figure 2.5). It covers approximately 440 ha in the West Angelas region but is
relatively uncommon in the wider surrounds. This PEC represents important habitat for the Short-tailed
Mouse (Leggadina lakedownensis) (van Dyck & Strahan, 2008). Key threats to the PEC include mine
development and introduction of weeds (DBCA, 2017). RTIO manages this PEC is accordance with the

requirements of West Angelas Iron Ore Project State Ministerial Statement 1113.

The Brockman Iron cracking clay communities of the Hamersley occurs approximately ~1km northwest
of the Western Hill Study Area. This community is classified by rare tussock grassland dominated by
Astrebla lappacea (not every site has presence of Astrebla) in the Hamersley Range, on the Brockman
land system. Tussock grassland on cracking clays- derived in valley floors, depositional floors. This is
a rare community and the landform is rare. Known from near West Angeles, Newman, Tom Price and

boundary of Hamersley and Brockman Station

The ‘Coolibah-lignum flats: Eucalyptus victrix over Muehlenbeckia community’ PEC occurs
approximately 9 km north of the Study Area and is located on tenure held by a third party. This area is
likely to attract species of conservation significance that prefer woodlands, which provide opportunities
for roosting, nesting and denning within hollows. Such species may include the Northern Brushtail
Possum (Trichosurus vulpecula arnhemensis) and Grey Falcon (Falco hypoleucos). The PEC is also

believed to contain important foraging habitat for the Ghost Bat (Biologic, 2016a).

Karijini National Park covers 627,422 ha located just north of the Tropic of Cancer in the Hamersley
Range and is Western Australia’s second largest National Park. The West Angelas Study Area,
specifically Western Hill Deposit boarders the Karijini National Park to the west of the deposit. Karijini
is located ~12 km west of the existing West Angela’s Project Mine (Figure 1.1). Conservation significant
species such as Northern Quoll, Ghost Bat, Pilbara Leaf-nosed Bat and Pilbara Olive Python have all

been recorded within the Karijini National Park.
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Table 2.3: Priority Ecological Communities located near the Study Area

WA Priority

occurrence)

PEC Proximity to Study Area Description Status Threats
~1.5 km east of Deposit H Open Fussock.gr'asslar)ds' O.f Astreb{a p gctinqta, Astrebla afrtg:;?nngc?réﬁtm:;?
West Angelas ~2.5 km south of Deposit Western Hill elymoides, Aristida latifolia in combination with Astrebla future infrastructure
Crackina-Clavs ~3'5 K th of D it J & Mt Ell squarrosa and low scattered shrubs of Sida fibulifera, on Priority 1 development. possible
9 ¥ -0 XM north of Deposit J « a basalt derived cracking clay loam depressions and opment, p
~4 km south east of Deposit F flowlines weed invasion and.
changes in fire regime.
Rare tussock grassland dominated by Astrebla lappacea
Brockman lron (not every site has presence of Astrebla) in the Hamersley . o
Cracking Clay . . Range, on the Brockman Ignd system. Tussock gr_assland o Hea\_nly grazed, mining
communities of the ~1km Northwest of Deposit Western Hill | on crack|r_19.clays- derived in yalley floors, deposnt_lonal Priority 1 and infrastructure
Hamersley Range floors. This is a rare community and the landform is rare. developments
Known from near West Angeles, Newman, Tom Price and
boundary of Hamersley and Brockman Station
Woodland or forest of Eucalyptus victrix (coolabah) over
thicket of Duma florulenta (lignum) on red clays in run-on
zones. Associated species include Eriachne benthamii,

. . Themeda triandra, Aristida latifolia, Eulalia aurea and Dewatering and grazing,
]Slzoto!'?h'“f]m:m Acacia aneura. Sub types include: altered hydrological
vi:tsr}'x (;J\f;yp us ~9km north of the Study Area . Qoolibah and mulga (Acacia aneura) wc_)odland over S regim_es, clegring
Muehlenbeckia lignum and tussock grasses on clay plains Priority 3i associated with

(Coondewanna Flats and Wanna Munna Flats) infrastructure corridors.
¢ Coolibah woodlands over lignum (Duma florulenta) over
swamp wandiree (Lake Robinson is the only known Priority 1

Source: DBCA (2017)
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3. DESKTOP ASSESSMENT

A desktop assessment comprising database searches and a literature review was undertaken prior

to the field survey. The purpose of the desktop assessment was to identify fauna potentially

occurring in the Study Area, particularly species of vertebrate fauna of conservation significance

and SRE invertebrate fauna.

A total of eight databases were searched, including four targeting vertebrate fauna species and four

targeting SRE invertebrate species (Table 3.1).

Table 3.1: Details of database searches conducted

Database Source Information Date of Search
search parameters
Previous records Circle of radius 100
Threatened Department of Biodiversity, of vertebrate km centred on the
Fauna Conservation and fauna species of 13/08/2018 coordinates:
Database Attractions (DBCA, 2019a) conservation -23.15917
significance 118.76743
Department of Biodiversity, Previous records
NatureMap Conservation and of vertebrate 13/08/2018
Attractions (DPaW, 2018) fauna species
Birdata o . A .
Custom Bird B|rdL|f§ Australia (BirdLife Preylous re(.:ords 13/08/2018
Australia, 2018) of bird species
Atlas
Vertebrate fauna
Protected species of
Matters Department of Environment cpnsgwahon 13/08/2018
Database and Energy (DoEE, 2018) significance
Search Tool known or likely to Circle of radius 40
occur km centred on the
SRE Species - . coordinates:
Occurrence ﬁi'f/i °2f OL;;')”Q Australia 13/08/2018 | ~23.15917
Search ) 118.76743
Arachnid/
. Western Australian
Myriapod Museum (WAM, 2019a) Previous records 17/08/2018
Database of SRE
Moll Western Australi invertebrate fauna
ollusc estern Australian ;
species
Database Museum (WAM, 2019c¢) 20/08/2018
Crustacean Western Australian
Database Museum (WAM, 2019d) 17/08/2018
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The literature review identified 18 relevant previous surveys conducted in the vicinity of the Study Area,

comprising six Level 2, four Level 1 and eight targeted assessments (Table 3.2; Figure 3.1). A detailed

review of these studies, including description of survey effort, is provided in Appendix B.

Table 3.2: Previous surveys considered in the literature review

Survey Reference Type Location
An ecological appreciation of the West Angelas
environment, Western Australia 1979 (Integrated A Level 2 Er:eitlzrs\gvree?
Environmental Services, 1979) 9
West Angelas Ghost Bat (Macroderma gigas) Taraeted
assessment survey, September 1998 (Ecologia, B 9 Within Deposit F
1998a) Ghost Bat
West Angelas Project vertebrate fauna assessment c Level 2 Greater West
survey (Ecologia, 1998b) Angelas area’
West Angelas mine site Ghost Bat assessment D Targeted Within Deposit F
survey, September 2000 (Ecologia, 2000) Ghost Bat P
West Angelas mine site Ghost Bat assessment E Targeted Within Deposit F
survey, September 2001 (Ecologia, 2001) Ghost Bat P
Ghost Bats at West Angelas: 2002 survey data Targeted West Angela§ mine
B . ’ . F area, immediately
review and future directions (Biota, 2002) Ghost Bat west of Deposit H
Monitoring of Ghost Bat roosts at West Angelas G Targeted \;\:g:t ?:r?]eeljiztgme
2003 (Biota, 2004) GhostBat | o2 f Denosit |}|’
Fauna habitats and fauna assemblages of Deposits H Level 2 ggVi;SitF;:ag %fe osit
E and F at West Angelas (Biota, 2005) (single phase) J P P
South Flank Vertebrate Fauna Survey (Biologic, | Level 2 8 km north of
2011) Deposit H
Angelo River Vertebrate Fauna Baseline Survey J Level 2 Covers part of
(ENV, 2011) Deposit J
Level 1
Targeted Conservation Significant Fauna Survey K (targeted 80 km north of
Karijini Tenement E47 17 (Biologic, 2013a) significant Western Hill
fauna)
West Angelas — Deposit B Ghost Bat assessment Targeted West Angela.s mine
) . L area, immediately
(Biologic, 2013b) Ghost Bat west of Deposit H
. Covers portions of
Greater_West Angelas terrestrial fauna assessment M Level 2 Deposit F and
(Ecologia, 2014) Deposit H
West Angelas NVCP Biological Assessment N I(‘ﬁll/%; Covers part of
(EcoLogical Australia, 2014) Western Hill
assessment)
. . Level 1 Covers part of
Western Hill NVCP Report (Biota, 2014) 0] (NVCP Deposit F
assessment) P
West Angelas Iron Ore Mine — Deposit B and F Taraeted West Angelas mine
Ghost Bat Assessment, December 2014 (Biologic, P Gho%t Bat area, immediately
2015) west of Deposit H
Level 1
South Flank Targeted Fauna Survey (Biologic, Q (targeted 8 km north of
2016¢) significant Deposit H
fauna)
2017 West Angelas Iron Ore Mine — Deposit B and R Targeted \;\i::t Q:‘giﬁ;{;me
F Ghost Bat Monitoring 2017 (Biologic, 2018) Ghost Bat west’of Deposit '}:

"Not included in Figure 3.1 as spatial data were unavailable
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Fauna species of conservation significance identified during the desktop assessment were assessed

for their likelihood to occur within the Study Area based on the distance of records from the Study Area
and the suitability of habitat present in the Study Area (Table 3.3).

Table 3.3: Species likelihood of occurrence decision matrix

Habitat Categories

Range categories: ﬁ:I;ietat Foraging Dispersal Potential No known

known to habitat known | habitat known | dispersal habitat occurs

to occur to occur habitat

occur
Species recorded Highly . . . .
<5 km Likely Likely Likely Possible Possible
P 0 (OB Likely Likely Possible Possible Rarely
5-10 km
Species recorded . . . .
10-40 km Likely Possible Possible Rarely Unlikely
Species recorded , . .
>40 km Possible Possible Rarely Rarely Unlikely
Species rarely . . . . .
recorded in region Possible Rarely Unlikely Unlikely Highly Unlikely

This decision matrix is an indicative guide only and was applied with the following considerations:

The range categories are subject to interpretation based on the known range of each species and
its natural dispersal capabilities (for example, >50 km range may be a significant distance for a
fossorial skink, but not a migratory bird);

Both the range categories and the habitat categories can vary markedly for different types of fauna
such as birds, reptiles, mammals, and amphibians, and fauna with different ecological niches within
each of these groups;

The degree of habitat specificity for each species is a major determining factor for each of the
habitat categories, and this in turn is dependent on the current state of ecological knowledge of
the species;

The applicability of range categories is also influenced by the location and amount of previous
sampling effort that has been conducted in the area, which is in turn affected by the accessibility
of study areas;

The current state of taxonomy can influence interpretation of available information; for example,
species that are poorly known taxonomically can be difficult to identify accurately, and changes in
classification and/or conservation category can affect the reliability of previous records within fauna
databases, the conservation status of the newly defined species/populations, and the assumptions
regarding species’ ranges and habitat preferences; and

The language used in each of the habitat and range categories may be useful for some taxa and
not for others; for example, ‘rarely’ occurrences may be useful for describing birds or other fauna
which can traverse large distances, but in the case of fauna with more limited dispersal capabilities,
such as reptiles, there is no basis for ‘rarely’ occurrences and any records such fauna are more

likely to represent range extensions.
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4. FIELD SURVEY METHODS

The purpose of the field survey was to verify the data collated during the desktop assessment, describe
assemblages of vertebrate fauna and SRE invertebrate fauna occurring in the Study Area, and define
and map the fauna habitats present within the Study Area and their significance to vertebrate and SRE

invertebrate fauna.

Seasonal activity for vertebrate fauna is strongly influenced by temperature and rainfall during the
survey. Additionally, weather conditions experienced prior to a survey can influence vertebrate and SRE
invertebrate fauna activity, which is why it is recommended that field surveys are conducted across
multiple seasons (EPA, 2016a, 2016b). The current field survey was conducted over two phases in two
unique seasons. Phase 1 was undertaken in spring following the typical winter dry season, between
the 10t and 224 October 2018. Phase 2 was undertaken in autumn following the typical wet season,
between the 11t and 22" March 2019.

The average minimum overnight temperatures recorded at Newman during the Phase 1 and Phase 2
surveys were 16.7°C and 25.5°C, respectively; while the average maximum daytime temperatures were
36.4°C and 38.0°C, respectively (Table 4.1). These temperatures are comparable with the long-term
average minimum and maximum temperatures recorded at Newman during the same months, which
are 17.7°C and 35.2°C, respectively, for October, and 22.1°C and 35.4°C, respectively, for March.

A total of 58 mm of rainfall was recorded at West Angelas in the six months prior to the Phase 1 survey
(Figure 4.1). The majority (63 mm) of this rain fell during five days in June. While this represents a
significant rainfall event, it occurred four months prior to the field survey and only 1 mm of rainfall was
recorded at West Angelas between this rainfall event and the field survey. At the time of the Phase 1
field survey, no rain had been recorded at West Angelas for 103 days, and no rain occurred during the

survey (Table 4.1).

There was much less rain recorded at West Angelas in the six months prior to the Phase 2 survey (6.2
mm), compared with Phase 1; however, the rain was more recent (Figure 4.1). A total of 4.4 mm was
recorded at West Angelas in the two months prior to the Phase 2 survey, with 0.4 mm recorded a week
prior. During the survey, a total of 2.2 mm of rain was recorded at West Angelas across six days (Table
4.1). While this rain was responsible for wetter conditions during the Phase 2 survey compared with
Phase 1, conditions leading up to the Phase 2 survey were still relatively dry compared with long-term

averages.

Overall, conditions leading up both surveys were relatively dry, compared with long term averages, and
this is likely to have resulted in lower than average levels of fauna activity and abundance in the Study
Area during the field surveys (Greenville, Wardle & Dickman, 2012). Notably, the June 2018 rainfall
event was responsible for the formation of water pools that persisted in the landscape until the Phase
1 survey (see Section 5.2.3) and rainfall in between January and March 2019 is likely to have
encouraged more amphibians to be active during the Phase 2 survey compared with Phase 1 (see
Section 5.3.2).
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Table 4.1: Weather conditions recorded during the surveys

Temperature recorded at
Date Rainfall recorded at West Newman (°C)"
Angelas (mm) Minimum | Maximum
Phase 1

10/10/2018 0 21.1 36.9
11/10/2018 0 15.8 371
12/10/2018 0 17.0 37.1
13/10/2018 0 19.5 36.2
14/10/2018 0 19.9 31.9
15/10/2018 0 16.3 30.9
16/10/2018 0 13.1 32.9
17/10/2018 0 13.7 35.5
18/10/2018 0 15.8 37.8
19/10/2018 0 16.7 30.9
20/10/2018 0 12.8 354
21/10/2018 0 18.9 39.2
22/10/2018 0 17.0 36.4
Total rainfall and average 0 16.7 35.2

temperature

Phase 2

11/03/2019 0 25.8 31.5
12/03/2019 0.2 29.2 33.1
13/03/2019 0.2 25.6 37.2
14/03/2019 1.2 25.6 38.1
15/03/2019 235 39.1
16/03/2019 254 404
17/03/2019 0.2 254 40.3
18/03/2019 0.2 214 38.9
19/03/2019 0.2 24.9 38.8
20/03/2019 0 24.7 39.3
21/03/2019 0 24.9 394
22/03/2019 294 39.7
Total rainfall and average 29 25 5 38.0

temperature

'Source: BoM (2019)
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Figure 4.1: Rainfall recorded at Newman prior to the field survey

Note: red highlight indicated survey timing

4.2.1.Vertebrate Fauna Habitat Assessments

Habitat assessments were undertaken in the field to characterise and define habitats and their value to
vertebrate fauna. Habitat assessments were undertaken at 91 locations across the Study Area,
including at every systematic sampling site, and at every motion camera, acoustic recording and

ultrasonic bat recording location (Appendix C).

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). Information
recorded during the habitat assessments were:

e general site information e.g. location and representative photo;

e landform features e.g. landform type and the aspect and inclination of slopes;

e vegetation features e.g. floristic structure and composition and the presence of leaf litter, logs

or other habitat structures;

e substrate features e.g. soil texture and colour, amount of bare ground, size and abundance of

rocks, extent of erosion, presence of outcropping or water bodies;

o level of disturbance e.g. time since last fire, presence of weeds, grazing impacts or other

human-induced disturbances.
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4.2.2.SRE Invertebrate Fauna Habitat Assessments

A total of 82 habitat assessments were undertaken to characterise and define microhabitat features
available for SRE invertebrate fauna (Appendix D). SRE habitat assessments were aimed at
determining whether a site could be classified as Potential SRE habitat, and hence the likelihood that
each site may contain SRE fauna. The assessments were based on three major factors influencing the

significance of habitats for SRE species: isolation, protection and complexity (see Section 4.2.5).
4.2.3.Broad Fauna Habitat Mapping

Mapping of broad fauna habitats was completed using the habitat assessments conducted for
vertebrate and SRE invertebrate fauna during the field surveys, in conjunction with high-resolution aerial
imagery and previous mapping of vegetation, topography, land systems and drainage. Habitats were
delineated and mapped across the Study Area at a scale of ~1:20,000. Where possible, habitat
delineation and categorisation followed that of previous assessments conducted within the area,

primarily that conducted by Ecologia (2014).
4.2.4.Significance to Vertebrate Fauna

Broad fauna habitat types identified within the Study Area were assessed for their ability to support
vertebrate fauna species of conservation significance and scored as being of High, Moderate or Low

significance to vertebrate fauna according to set criteria (Table 4.2).

Table 4.2: Fauna habitat significance assessment criteria

Score Possible criteria (score results from any possible criterion being met)

Fauna listed as threatened under the EPBC Act or BC Act have been recorded from this habitat
type within the Study Area.

Habitat known to be suitable core habitat! for EPBC Act and/or BC Act listed threatened fauna,
and there are records of this species within 40 kmZ.

High Habitat is regionally uncommon and known to support species listed as:

e Threatened fauna under the EPBC Act and/or BC Act, but it is not their core habitat (e.g. may
be used periodically/ seasonally or for dispersal).

e Other Specially Protected Species under the BC Act.

o DBCA listed Priority fauna, which are known to be solely reliant on this habitat.

Habitat known to support EPBC Act and/or BC Act listed Migratory fauna.

Habitat that is regionally uncommon (e.g., occurs in small and isolated areas) and supports a
particularly diverse and uncommon faunal assemblage.

Moderate Habitat is widespread and known to support species listed as:

e Threatened fauna under the EPBC Act and/or BC Act, but it is not their core habitat (e.g., may
be used periodically/ seasonally or for dispersal).

¢ Other Specially Protected Species under the BC Act.

o DBCA listed Priority fauna, which are known to be solely reliant on this habitat.

Habitat that may meet the definition of core habitat' for EPBC Act and/or BC Act listed threatened

Low fauna, however there are no records of this species within 40 kms.

Habitat is widespread/common and does not solely support any DBCA listed Priority fauna.

1. Core habitat is defined as containing the critical habitat elements for survival and reproduction of a species (Bingham &
Noon, 1997) or as otherwise defined within relevant species recovery plans and guidelines.

2. Note in instances where survey work over this area has been limited, then a precautionary approach is generally applied,
and the species will be considered likely to be present.
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4.2.5.Significance to SRE Invertebrates

The significance of each fauna habitat was assessed for likelihood to provide suitable habitat for SRE
invertebrates, based on a five-tier system ranging from Highly Unlikely to Highly Likely (Figure 4.2). The
assessment was based on three major factors influencing the significance of habitats for SRE species:

isolation, protection and complexity (Figure 4.2).

Isolation: based on the level of connectivity between sites, which share similar habitat characteristics.
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. Examples include islands and mountaintops.

Protection: this primarily covers protection from exposure. With respect to the arid-zone region
however, 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. Protection is
provided at two levels; the site level where the structural composition of the site (aspect, slope
etc.) can provide protection from exposure and disturbance by providing physical barriers (e.g.
gorges and gullies); and the habitat level where certain microhabitat characteristics, associated
with habitat complexity, provide more direct protection, particularly from exposure (i.e. leaf litter,

rocky substrates, canopy cover and soil depth).

Complexity: this factor drives species richness and often abundance at a site, i.e. the more complex a
site is, the more species and individuals it is likely to contain. This is particularly important, as a
number of SRE groups are predators; therefore, the richness and abundance of prey species are
critical to their survival. Complexity, with respect to SREs, is based around a number of

microhabitat types:

o Leaflitter: 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.

Likewise, the complexity of the habitat is important to detritivore SRE taxa, such as isopods,
millipedes and some snails, which rely upon decaying leaf litter, woody debris and organic matter

for survival.
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Figure 4.2: Factors influencing the suitability of habitats for SRE invertebrate fauna

4.3.1. Systematic Sampling

Systematic sampling was conducted to identify any vertebrate fauna species occurring within the Study
Area. A total of ten systematic sampling sites were established during Phase 1. During Phase 2, eight
of these ten sites were resurveyed, and an additional two sites were established. Thus, a total of 12

systematic sampling sites were established in the Study Area across both phases (Figure 4.3, Table

4.3, Appendix E).

The location of sites for systematic sampling considered the diversity and distribution of fauna habitats
present in the Study Area and the location and timing of previous surveys undertaken within the Study
Area. The aim was to ensure sites were located within major or significant fauna habitats, and that there
was adequate geographic coverage across the Study Area during different seasons. It was in an effort
to fulfil these aims that two new sites (VWAH-11 and VWAH-12) were established in Deposit H during
the Phase 2 survey. Deposit H has been previously sampled during the dry season, thus the
establishment of two sites here during Phase 2 ensured this deposit has been sampled during both the
dry and wet season. The two sites that were surveyed during Phase 1 only (VRT-WAQ9 and VRT-
WA10) were located in Deposit F, which has been subject to greater sampling effort during previous

surveys.

Systematic sampling at these sites consisted of trapping and avifauna census.

Systematic Trapping

At each systematic sampling site, a combination of pit traps, funnel traps, Elliott traps and cage traps

were installed to capture terrestrial mammals, reptiles and amphibians (Figure 4.4).
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At each site, ten pit traps were installed, comprising five 20 litre buckets and five PVC pipes (dimensions
of 50 centimetres (cm) deep and 16 cm wide). To direct animals into the pit traps, a 5 metre (m) by 0.3
m aluminium fence was installed bisecting each pit trap. Pit traps were placed along two parallel
transects (or a single transect, dependant on habitat), approximately 10-20 m apart. A funnel trap
measuring 75 cm x 18 cm x 18 cm was installed at each end of every fence (20 funnel traps per site)
and a Sheffield cage trap was installed at the start and end of the pit trap line (two cage traps per site).
A series of medium Elliott box traps were installed on both sides of each pit trap line (20 Elliott traps per
site).

Traps were placed in locations deemed most likely to catch fauna; for example, areas providing cover
to fauna in the form of dense ground cover, leaf litter and rocks. Styrofoam trays were placed within all
pit traps to provide captured fauna with refuge from heat, cold and rain. Shade cloth was placed over
the funnel traps to provide protection from direct sunlight. Elliott and cage traps were baited with
universal bait - a mixture of oats, peanut butter and sardines. Traps were opened overnight and checked
early (within three hours of sunrise, in accordance with DBCA, 2018a) the following morning, over seven

consecutive nights.

The total numbers of trapping nights during the Phase 1 and Phase 2 surveys were 3,570 and 3,518,
respectively (Table 4.3).
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Table 4.3: Survey effort per vertebrate trapping site

Number of trap nights
Site Location Habitat type Pit traps Funnel traps Elliott traps Cage traps Total
Phase 1 | Phase 2 | Phase 1 | Phase 2 | Phase 1 | Phase 2 | Phase 1 Phase 2 Phase 1 Phase 2
VRT-WAO1 Footslope and Plain 70 70 140 140 140 140 14 14 364 364
Mixed Acacia
VRT-WA02 We:':?m Woodland 70 70 140 140 140 140 14 14 364 364
VRT-WA03 ! Minor Drainage 70 70 140 140 140 140 14 14 364 364
VRT-WA04 Gorge or Gully 70 70 140 140 140 140 14 14 364 364
VRT-WAO5 Hilltop, Hillslope, 70 70 140 140 140 140 14 14 364 364
Ridge or Cliff
VRT-WA06 Deposit J+ Drainage Area 70 70 140 140 140 140 14 14 364 364
VRT-WAO7 MT Ella Hilltop, Hillslope, o' o' 140 140 140 140 14 14 294 294
Ridge or Cliff
VRT-WA08 Drainage Area 70 70 140 140 140 140 14 14 364 364
VRT-WA09 ) Footslope and Plain 70 - 140 - 140 - 14 - 364 -
Deposit F
VRT-WA10 Gorge or Gully 70 - 140 - 140 - 14 - 364 -
VWAH-11 ) Gorge or Gully - 60 - 120 - 120 - 12 - 312
Deposit H -
VWAH-12 Footslope and Plain - 70 - 140 - 140 - 14 - 364
Total (each phase) 630 620 1,400 1,380 1,400 1,380 140 138 3,570 3,518
Total (both phases) 1,250 2,780 2,780 278 7,088

T An impenetrable layer of rock prevented pit traps from being installed at VRT-WAOQ7
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Figure 4.4: Layout of traps at a systematic sampling site
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Avifauna Surveys
During Phase 1, a single 20-minute avifauna census was conducted at each of the ten systematic
sampling sites. During Phase 2, a 20-minute avifauna census was conducted at each of the ten

systematic sampling sites each morning over seven consecutive days.

Each avifauna census was conducted between 6:30 am and 11:00 am, when bird activity is typically at
its greatest. All signs of avifauna presence were recorded, including observations of individuals, calls
or other evidence. The order in which the sites were visited changed during the survey so that an
avifauna censes was conducted at each site as close to dawn as possible, and personnel were rotated
between sites to reduce any bias associated with the observer (Lindenmayer, Wood & MacGregor,
2009).

In addition to those avifauna surveys conducted at systematic sampling sites, six avifauna censuses

were conducted at other locations within the Study Area (Figure 4.3).

4.3.2. Targeted Sampling

Targeted sampling was conducted within fauna habitats considered likely to support species of
conservation significance. Targeted sampling methods included targeted searches and the deployment

of ultrasonic bat recorders, acoustic recorders and motion-sensor cameras.

Targeted Searches

A total of eleven targeted searches comprising 16.5 person hours of searching were conducted within
the Study Area (Figure 4.3). Landforms targeted included gorges and gullies, sandy plains, caves and

areas containing sources of water. Targeted searches included:

e searches of caves, crevices and rocky habitats for evidence of the Northern Quoll, Pilbara Leaf-
nosed Bat, Ghost Bat and Northern Brushtail Possum;

e searches of large crevices and water pools for evidence of the Pilbara Olive Python; and

e searches of sandy plains and areas containing old-growth spinifex for evidence of the Greater
Bilby (Macrotis lagotis) and Brush-tailed Mulgara (Dasycercus blythi).

During the targeted searches the team recorded all vertebrate fauna species encountered by either
direct observation of individuals, or via the discovery of secondary evidence such as scats, burrows,

diggings, bones and carcasses.

Ultrasonic Bat Recording

Song Meter (SM2 and SM4; Wildlife Acoustics Inc.) ultrasonic bat recorders were used to investigate
the presence of bat species, particularly those of conservation significance, the Pilbara Leaf-nosed Bat
and Ghost Bat. Recorders were deployed at 25 locations for between two and six nights, for a total of
68 sampling nights (Figure 4.3, Appendix E). Deployments targeted prospective roost sites (i.e. caves)
and foraging habitat (e.g. gullies and areas with sources of water). Recorder settings followed the
manufacturer’s recommendations (Wildlife Acoustics, 2011, 2017). Bat echolocation recordings were
analysed by Mr Robert Bullen, a bat specialist from Bat Call WA.
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Acoustic Recording

Song Meter (SM4; Wildlife Acoustics Inc.) acoustic recorders were used to investigate the presence of
the Night Parrot (Pezoporus occidentalis). Recorders were deployed for between and six nights at 13
locations within the Study Area, for a total of 30 sampling nights (Figure 4.3, Appendix E). In accordance
with the Interim Guideline for Preliminary Surveys of Night Parrot (Pezoporus occidentalis) in Western
Australia, deployments targeted locations considered likely to support the Night Parrot i.e. “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” (DPaW, 2017). Acoustic recordings were analysed by
ornithologist, and Night Parrot specialist, Nigel Jackett.

Motion Cameras

Motion cameras (Acorn LtI5210A) were used to target larger mammals such as macropods and
introduced predators, as well as cryptic fauna that are not often detected during via trapping. Cameras

were baited with universal bait and the resulting footage was analysed visually by Biologic.

Single motion cameras were deployed for between two and nine nights at 40 locations within the Study
Area, for a total of 139 sampling nights (Figure 4.3, Appendix E). Deployments targeted habitat most
likely to support species of conservation significance, such as rocky outcrops and locations containing

sources of water.

Three additional sites were selected for longer-term camera deployments. One of these was a cave
(CWAN-04) at which scats of the Northern Quoll were recorded — two cameras were deployed here
(VRT-WAB2) for 141 nights between the Phase 1 (October 2018) and Phase 2 (March 2019) surveys,
resulting in a total of 282 sampling nights. The other two sites (VRT-WA63 and VRT-WA64) comprised
rocky habitat considered likely to support the Northern Quoll. Each of these two sites consisted of ten
motion cameras spaced 100 m apart (as recommended by DoE, 2016). These cameras were in place
for 145 nights between the Phase 1 (October 2018) and Phase 2 (March 2019) surveys, resulting in
2,900 sampling nights.

Scat Collection Sheets

Scat collection sheets, consisting of mats measuring approximately 10 square metres, were installed in
selected caves, recorded during Phase 1, to collect scats from the Ghost Bat. A total of six sheets were

deployed in three caves during the Phase 1 field survey and revisited during the Phase 2 field survey.

The use of scat collection sheets makes it possible to identify scats which are deposited during a given
period of time and thus a rate of scat accumulation in a cave. This information can be compared with

data from other caves to understand the relative importance of caves to particular bat species.
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4.3.3. Opportunistic Records

When not undertaking systematic or targeted sampling (e.g. when travelling between sites), any
evidence pertaining to species not previously recorded during the survey, rare species and species of
conservation significance was recorded. These records include the direct observation of individuals, as
well as observations of secondary evidence such as scats, burrows, diggings, bones and carcasses.
Track logs recorded efforts made to search any unique microhabitats encountered, such as by turning
rocks and logs. No nocturnal work was conducted during the Level 2 survey due to safety concerns
across the site.

4.3.4. Data Analysis- Survey Adequacy

Species accumulation curves can be used to estimate the sampling adequacy of systematic observation
techniques for a survey (EPA, 2016a). When a curve approaches an asymptote, 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 complement

at that location (Thompson, Withers, Pianka & Thompson, 2003).

Species accumulation curves for this survey were calculated using avifauna census data for birds, and
systematic trapping data for mammals and herpetofauna (reptiles and amphibians combined). All
species accumulation curves and estimators were run using EstimateS v8.2 (Colorado, USA). Species
accumulation curves include Sobs (Mao Tao), to reflect the number of species observed (based on a
given total of species recorded), and richness estimators Chao 1, Chao 2, Jacknife 1 and Michaelis-

Menten to predict the total number of species that could potentially be recorded using these techniques.

Note that species accumulation curves were created using systematic trapping and avifauna census
data and that additional species were detected via alternate techniques. In addition, many species may

not have been detectable at the time of survey due to various reasons such as:

. temporal habitat variation — variables such as fire are known to influence the occurrence of
some species, with some species preferring open landscapes more recently affected by fire, and others

preferring landscapes that have not experienced fire for some time;

. weather patterns — species such as burrowing frogs may occur within the Study Area year-

round but are not detectable in the absence of specific climatic events that trigger emergence;

. variation in detectability — some species are readily trapped, seen and/or hear, but other

species are more cryptic and require concerted, highly targeted survey to detect them; and

. species rarity — species with restricted distributions or population sizes may not be detectable

without a major, resource-intensive targeted survey.
4.3.5. Taxonomy and Nomenclature

The latest checklist of mammal, reptile and amphibian names published by WAM (2019b) was used as

a guide to the current taxonomy and nomenclature of these groups. For birds, the current checklist of
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Australian birds maintained by Birdlife Australia (based on Christidis & Boles, 2008) was used in
conjunction with the WAM (2019b) 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 papers and lists,

was used.

Invertebrates were sampled via dry-pitfall trapping, active foraging and leaf/soil sieving. Trapping sites
consisted of those pitfall traps which were installed as part of vertebrate fauna sampling (see Section
4.3.1). Sites for active foraging and leaf/soil sieving were selected in accordance with EPA (2016b)
recommendations. Habitats considered most suitable for SRE invertebrates were targeted; however, to
provide adequate geographical coverage of the Study Area and local context, several reference sites

in less suitable habitat types were also assessed.
4.4.1. Dry Pit-fall Trapping

Invertebrates captured in pitfall traps installed as part of vertebrate fauna trapping were collected.
During the Phase 1 survey, a total of 90 pitfall traps were installed across nine sites and sampled over
seven consecutive days for a total of 630 trap nights ( see Table 4.3). During the Phase 2 survey, a
total of 90 pitfall traps were installed across nine sites (including seven that were previously sampled in
Phase 1 and two new sites) and sampled between six (in the case of one site) and seven consecutive
days for a total of 620 trap nights.

Table 4.4: Pitfall trapping effort

. . . Number of trap nights
Site Location Habitat
Phase 1 Phase 2
VRT-WAO01 Footslope and Plain 70 70
VRT-WAO02 ) Mixed Acacia Woodland 70 70
Western Hill - -
VRT-WAOQ3 Minor Drainage 70 70
VRT-WAOQ04 Gorge or Gully 70 70
VRT-WAO5 Hilltop, HiIIsCI:c|>i?re, Ridge or 70 70
VRT-WAOQ6 Deposit J+ MT Ella Drainage Area 70 70
VRT-WA08 Hilltop, HiIIsCI:c|>i?re, Ridge or 70 70
VRT-WAQ9 ) Drainage Area 70 -
Deposit F -
VRT-WA10 Footslope and Plain 70 -
VWAH-11 ) Gorge or Gully - 60
Deposit H
VWAH-12 Gorge or Gully - 70
Total (each phase) 630 620
Total (both phases) 1,250

4.4.2. Active Foraging

Active searches were undertaken at 28 sampling sites during the Phase 1 field survey and 34 sites
during the Phase 2 field survey (Figure 4.5). Each active search was for a duration of 1.5 person hours

and involved:
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e searching under rocks and in cracks and crevices for rock-dwelling species;

e searching under logs and within woody debris for detritivores;

e searching for invertebrates on shrubs and trees (e.g. Mulga), including under sheets of bark;
and

e searching any burrows which may contain mygalomorph spiders or scorpions.
4.4.3. Leaf/Soil Sieving

Leaf/soil sieving was undertaken at 22 sites during the Phase 1 survey and 26 sites during the Phase
2 survey (Figure 4.5). Leaf litter, humus and topsoil (to approximately 5 cm below surface) was placed
in a sieve at the site and agitated to divide the sample into four grades (>7 mm, 3-7 mm, 1.4-3 mm,
<1.4 mm). Each grade was thoroughly searched for target SRE species such as pseudoscorpions,
millipedes, snails, and small scorpions. The maximum volume of litter in the sieve was approximately
4808 cm3, and up to two sifts were conducted at each site, providing enough leaf litter and other material

was available.
4.4.4. Specimen Preservation and Identification

All invertebrate specimens collected were euthanised in 100% ethanol to preserve DNA for sequencing.
Isopods were identified by isopod specialist Dr Simon Judd. Spiders, scorpions and myriapods were
identified by Dr Erich Volschenk. Where indicated by morphological taxonomy, further identification was
undertaken using molecular analysis. Tissue preparation was carried out by removing a leg from the
specimen, briefly drying off the ethanol, and placing the tissue directly into ATL buffer at Biologic’s
laboratories. In all instances, greatest care was taken to decontaminate all tools and equipment
between samples, using bleach and repeated rinsing in deionised water. Tissues were then amplified
using Folmer PCR primers (LCO1490, HCO2198; Folmer et al. 1994) to assess the variability of COI
region by Xytogen. Amplified PCR product was sequenced by the Australian Genomic Research Facility
(AGRF) Perth node. The resulting sequences were then sent to the WA Museum Molecular Systematics
Unit (WAM MSU) for BLASTing against their molecular library.
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The field surveys were conducted under a DBCA Regulation 17 "Licence to Take Fauna for Scientific

Purposes" issued to B. Downing (licence number 08-002839-1). Each survey was completed by four

zoologists (Table 4.5).

Table 4.5: Field personnel involved in the surveys

Personnel Position Survey Qualification Experience
. . B.Sc. (Hons) Natural ,
Ms Talitha Senlor_ Phase 1 and 2 Resources Management, 18 years fauna ?‘”d
Moyle Zoologist Z consulting experience
oology
Mr Tom Senlor_ Phase 1 and 2 B.Sc. (in process) 12 years fauna
Rasmussen Zoologist consulting
Mr Arnold Senior Phase 1 B.Sc. (Hons) Aquatic 7 vears' fauna consultin
Slabber Zoologist Science Y 9
Senior 10 years’ fauna
Mr Ray Lloyd . Phase 2 B.Sc. (Hons) Zoology experience, 4 years’
Zoologist . ;
consulting experience
. 3 years’ fauna
Ms Brllghton Zoologist Phase 1 and 2 B.Sc. (H°’?S) Zqology, experience, 1 year
Downing Conservation Biology . :
consulting experience
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5. RESULTS AND DISCUSSION

5.1.1.Vertebrate Fauna

The desktop assessment identified a total of 298 vertebrate fauna species that have either been

previously recorded within the Study Area, or have the potential to occur in the Study Area based on

nearby records (Table 5.1, Appendix G). This total comprises 41 native mammal species, eight

introduced mammal species, 135 bird species, 107 reptile species, and seven amphibian species.

Note that the number of species identified during the desktop assessment is likely to have

overestimated the number of species potentially occurring in the Study Area. This is because database

searches and previous studies were often conducted outside the Study Area and therefore are likely to

have contained habitats that are not represented in the current Study Area.

Of the 298 species identified by the desktop assessment, 24 are of conservation significance,

comprising seven mammals, 13 birds and four reptiles (Table 5.2; Figure 5.1).

Table 5.1: Species richness recorded by previous surveys and database searches

Source

Reference

Mammals
(native)

Mammals

(introduced)

Birds

Reptiles

Amphibians

Total

Literature Sources

An ecological appreciation of the West
Angelas environment, Western Australia
1979 (Integrated Environmental Services,
1979)

61

39

121

West Angelas Ghost Bat (Macroderma
gigas) assessment survey (Ecologia, 1998a)

West Angelas Project vertebrate fauna
assessment survey (Ecologia, 1998b)

106

59

194

West Angelas mine site Ghost Bat
assessment survey, September 2000
(Ecologia, 2000)

West Angelas mine site Ghost Bat
assessment survey, September 2001
(ecologia Environmental Consultants, 2001)

Ghost Bats at West Angelas: 2002 survey
data review and future directions (Biota,
2002)

Monitoring of Ghost Bat roosts at West
Angelas 2003 (Biota 2004 (Biota, 2004))

Fauna habitats and fauna assemblages of
Deposits E and F at West Angelas (Biota,
2005)

10

47

36

95

South Flank Vertebrate Fauna Survey
(Biologic, 2011)

26

66

63

161

Angelo River Vertebrate Fauna Baseline
Survey (ENV, 2011)

21

43

30

100

Targeted Conservation Significant Fauna
Survey Karijini Tenement E47 17 (Biologic,
2013a)

13

23

West Angelas — Deposit B Ghost Bat
assessment (Biologic, 2013b)
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Greater West Angelas terrestrial fauna

assessment (Ecologia, 2014) M 23 80 62 167
West Angelas NVCP Biological Assessment 4 20 3 27
(EcoLogical Australia, 2014)

Western Hill NVCP Report (Biota, 2014) (0] 1 0 0 1
West Angelas — Deposit B and F Ghost Bat 3 0 0 3
assessment (Biologic, 2015)

South Flank Targeted Fauna Survey

(Biologic, 2016c) Q 0 0 0 0
2017 West Angelas Ghost Bat Monitoring R 1 0 0 1
(Biologic, 2018)

Database Searches

NatureMap (DPaW, 2018) 34 106 92 5 50
Threatened Fauna (DBCA, 2019a) 6 3 3 0 20
Protected Matters (DoEE, 2018) 5 15 1 0 12
Birdata (BirdLife Australia, 2018) - 63 - - 171
Total number of species 41 135 107 7 298
Total number of species of conservation

significance ! 13 4 0 24
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Table 5.2: Species of conservation significance identified by the desktop assessment

Conservation Status

Common Name Species

BC Act EPBC Act
Mammals
Northern Quoll Dasyurus hallucatus EN EN
Greater Bilby Macrotis lagotis VU VU
Ghost Bat Macroderma gigas VU VU
Pilbara Leaf-nosed Bat Rhinonicteris aurantia VU VU
Short-tailed Mouse Leggadina lakedownensis P4
Western Pebble-mound Mouse Pseudomys chapmani P4
Brush-tailed Mulgara Dasycercus blythi P4
Birds
Curlew Sandpiper Calidris ferruginea CR/MI CR/MI
Night Parrot Pezoporus occidentalis CR EN
Australian Painted Snipe Rostratula australis EN EN
Grey Falcon Falco hypoleucos VU -
Common Sandpiper Actitis hypoleucos Ml Mi
Fork-tailed Swift Apus pacificus Ml Mi
Grey Wagtail Motacilla cinerea MI Mi
Yellow Wagtail Motacilla flava MI Mi
Oriental Plover Charadrius veredus Mi Ml
Pectoral Sandpiper Calidris melanotos Ml Mi
Sharp-tailed Sandpiper Calidris acuminata Ml Mi
Barn Swallow Hirundo rustica MI Mi
Peregrine Falcon Falco peregrinus (O] -
Reptiles
Pilbara Olive Python Liasis olivaceus barroni VU VU
Pilbara Flat-headed Blind-snake Anilios ganei P1
Pilbara Barking Gecko Underwoodisaurus seorsus P2
Lined Soil-crevice Skink Notoscincus butleri P4
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5.1.2.SRE Invertebrate Fauna

The database searches identified 504 records belonging to taxonomic groups prone to short-range
endemism. These records comprise 230 mygalomorph spiders, 27 selenopid spiders, 117
pseudoscorpions, 41 myriapods, 61 scorpions, 24 gastropods and four isopods (Figure 5.2; Appendix
H). While no SRE invertebrate taxa have been previously recorded in the Study Area, fifteen taxa
recorded within 10 km of the Study Area are regarded as Confirmed SRE (Table 5.3). While the SRE
status for many of the remaining taxa is unknown, previous records provide some context into the
sampling effort that has been applied in the local area and the availability of specimens in the wider
region for comparison (Appendix H).

Table 5.3: SRE taxa known to occur within 10 km of the Study Area

Taxonomic Group Family Taxa
Diplopoda Paradoxosomatidae Antichiropus "DIP007"
Diplopoda Paradoxosomatidae Antichiropus "DNA06"
Diplopoda Paradoxosomatidae Antichiropus "Wonmunna®
Gastropoda Camaenidae Gen. nov. "Mount Robinson’ n.sp.
Gastropoda Camaenidae Gen. nov. 'Z’ n.sp.
Mygalomorphae Barychelidae Aurecocrypta ' MYG315°
Mygalomorphae Barychelidae Aurecocrypta 'MYG315-DNA
Mygalomorphae Barychelidae Synothele "MYG309°
Mygalomorphae Barychelidae Synothele "MYG309-DNA’
Mygalomorphae Ctenizidae Conothele "MYG280
Mygalomorphae Halonoproctidae Conothele "MYG281-DNA’
Mygalomorphae Idiopidae Anidiops "Wonmunna large’
Mygalomorphae Nemesiidae Kwonkan "MYG339-DNA"
Mygalomorphae Nemesiidae Yilgarnia " MYG197"
Pseudoscorpiones Garypidae Synsphyronus gracilis
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5.2.1.Broad Fauna Habitats

A total of seven broad fauna habitat types were identified within the Study Area (Figure 5.3). These
were, in decreasing order of extent: Hilltop, Hillslope, Ridge or Cliff; Footslope and Plain; Mulga Spinifex
Woodland; Minor Drainage; Gorge or Gully; Drainage Area; and Mixed Acacia Woodland (Table 5.4).
A portion of the Study Area comprising land that has been cleared of vegetation or otherwise developed
was mapped as Cleared. Habitat assessments which informed the mapping are detailed in Appendix C
for vertebrate fauna and Appendix D for SRE invertebrate fauna.

The majority (83.8%) of the Study Area is comprised of two habitat types, Hilltop, Hillslope, Ridge or
Cliff habitat (42.5% of the Study Area) and Footslope and Plain (41.3% of the Study Area). These
habitats are characterised by open areas with a rocky substrate and scattered trees and shrubs over a
low hummock grasslands. Important habitat features include old-growth spinifex, fallen boulders and
outcropping ironstone containing overhangs and crevices. While Gorge or Gully habitat covers a
relatively small portion of the Study Area, it comprises many habitat features and microhabitats that are
rare or non-existent in other habitat types, such as caves, deep litter piles, rocky overhangs and

crevices, and water pools.

Important microhabitats within the Drainage Area, Minor Drainage, Mulga Spinifex Woodlands, Mixed
Acacia Woodlands habitats were those which are typical of open woodland areas, such as leaf litter
accumulations, woody debris, small hollows, peeling bark, and a thick upper canopy. The Mulga
Spinifex Woodlands and Mixed Acacia Woodlands habitats differed from one another in the composition
and density of vegetation present, and in the availability of suitable burrowing substrate. The Drainage
Area and Minor Drainage habitats are distinguished further as important fauna habitat by the fact they
hold water for periods of time following rainfall and are linear features within the landscape, often

providing connectivity across large areas.
5.2.1.Significance for Vertebrate Fauna

Of the seven broad fauna habitat types identified within the Study Area, two, Gorge or Gully and
Drainage Area habitat, were deemed to be of high significance for vertebrate fauna as they are limited
in extent within the surrounding region and provide core habitat for species of conservation significance
(Table 5.5). Three were deemed to be of moderate significance, Mulga Spinifex Woodland, Hilltop,
Hillslope, Ridge or CIliff, and Mixed Acacia Woodland, as they support species of conservation
significance for foraging but do not represent core habitat for these species. The two remaining habitats,
Footslope and Plain and Minor Drainage, were deemed to be of low significance as they are relatively
common and widespread in the surrounding region, do not provide core habitat for species of

conservation significance and do not solely support any DBCA listed Priority fauna.
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5.2.2.Significance for SRE Invertebrate Fauna

The broad habitat regarded as most suitable for SRE invertebrate fauna within the Study Area is the
Gorge or Gully habitat (high suitability) due to the steep rocky landforms which provide consistent shade
and complex microhabitats. The high level of shelter and complexity of these habitats also offers some
protection from fire, and areas where water can be retained long after rainfall resulting in dense pockets
of vegetation with stable detrital microhabitats. Where these landform and vegetation factors combine,
particularly when highly fragmented or isolated, they often provide the most suitable habitats for SRE

invertebrate fauna.

The Mixed Acacia Woodland habitat is regarded as being of moderate/ high suitability for SRE
invertebrate fauna based on the availability of dense patches of vegetation that are structurally distinct
from the surrounding landscape and provide a high degree of shelter and detrital microhabitats (such

as leaf litter and woody debris), as well as deep clay-loam soils.

Three other broad habitats are regarded as being of moderate suitability; Mulga Spinifex Woodland,
Drainage Area and Hilltop, Hillslope, Ridge or Cliff. The former is distinguished from the surrounding
low suitability open Plains habitat by the greater availability of shade, leaf litter and detrital habitats, and
deep clay-loam soils; however, the more open nature of the vegetation and lower vegetation complexity
makes this habitat less suitable than the Mixed Acacia Woodland. The Drainage Area, although similar
in structure and complexity to the Mixed Acacia Woodland, these habitats tend to be less isolated due
to their connection with other drainage habitats, such as floodplains and drainage lines which facilitate
dispersal of many SRE invertebrate groups. Likewise, these drainage habitats tend to be seasonally
disturbed by rain events and therefore any detrital microhabitats and surface soil structure tend to be
less stable in the long term reducing the likelihood that any long-lived SRE invertebrates, such as

trapdoor spiders, will favour this type of habitat.

The Hilltop, Hillslope, Ridge or Cliff habitat is a complex habitat as it largely comprises slopes and crests
of skeletal soils and open vegetation (often Triodia hummock grassland with scattered Corymbia/
Eucalyptus spp.), normally regarded as being of low suitability, interspersed with more suitable rocky
habitats such as outcropping, ridges and gullies. Recent targeted SRE invertebrate work 10 km to the
north of the Study Area has shown that Hilltop, Hillslope, Ridge or Cliff habitats can contain highly
suitable microhabitats considered essential to some SRE invertebrate taxa, in this case the confirmed
SRE and DBCA Priority 1 species Antichiropus ‘DIPO07’ and A. ‘DIP006’ which use pockets of soil at
the base of Corymbia hamersleyana (usually mallee form) on hillcrests and upper slopes (Biologic,
2016b). The remaining two habitats, Footslope and Plains and Minor Drainage, as well as the areas

mapped as cleared were considered to be of low suitability for SRE invertebrate fauna.

Page 49



West Angelas Beyond 2020: Terrestrial Fauna Assessment

Table 5.4: Fauna habitat descriptions

Habitat Type

Description

Extent

Representative Photo

Hilltop,
Hillslope, Ridge
or CIiff

Extent in Study
Area: 4,920 ha

(42.5%)

Vertebrate Fauna
Significance:
Moderate
VRT-WA09

VRT-WA10

SRE Invertebrate
Fauna Suitability:
Moderate

Hilltop, Hillslope, Ridge or Cliff habitat tends
to be more open and structurally simple than
other fauna habitats. A common feature of
this habitat is a rocky substrate, often with
exposed bedrock, and skeletal red soils.
These can contain cracks and crevices, but
not to the same extent as within rocky upland
areas of Gorge or Gully habitat. This habitat
is usually dominated by open Eucalyptus
woodlands, Acacia and Grevillea scrublands
and Triodia low hummock grasslands.

Hilltop, Hillslope, Ridge or Cliff makes
up most of the higher ground within the
Study Area and is distributed across
each of the deposits. This habitat is a
very common habitat in the Hamersley
subregion.

Footslope and
Plain

Extent in Study
Area: 4778 ha;
(41.3%)

Vertebrate Fauna
Significance: Low

VRT-WAOQ1
VRT-WAO04
VRT-WAQ5

SRE Invertebrate
Fauna Suitability:
Low

Footslope and Plain comprise low-lying open
plains and the rolling hills below upland
areas. Vegetation within this habitat varied in
composition, but was generally dominated
by scattered Mulga and Acacia pruinocarpa
forming an over-storey, with a mid-storey
comprising Eremophila and Ptilotus spp.,
over low hummock grasslands of Triodia
wiseana, T. basedowii, T. longifolia and T.
pungens. Scattered Corymbia
hamersleyana, Eucalyptus leucophloia, E.
gamophylla were also present.

Footslope and Plain habitat exists in the
low-lying areas of all deposits within the
Study Area. It represents a transition
zone between Hillcrest, Hillslope, Ridge
or Cliff habitat and the lower lying
habitats of Drainage Area, Minor
Drainage, Mixed Acacia Woodland and
Mulga Spinifex Woodlands. Footslope
and Plain habitat is common and
widespread both within the Study Area
and in the surrounding region.
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Habitat Type

Description

Extent

Representative Photo

Mulga Spinifex
Woodland

Extent in Study

Area: 814 ha;
(7.0%)

Vertebrate Fauna
Significance:
Moderate

SRE Invertebrate
Fauna Suitability:
Moderate

Mulga Spinifex Woodland habitat comprises
of areas where vegetation is dominated by
an overstorey of Mulga with various
scattered shrubs and a tussock grassland
dominated by Eragrostis eriopoda and
Aristida or spinifex (Triodia) grasslands. Leaf
litter and woody debris are common
components of this habitat.

Mulga Spinifex Woodland habitat is
mainly located within the Western Hill
Deposit and is typically surrounded by
Drainage Area and Footslope and Plain
habitat.

Mulga Spinifex Woodland is common
and widespread across the Pilbara,
occurring extensively in the southern
portions of the bioregion, particularly
within the Hamersley subregion, which
represents its northern extent (Cowan,
2001).

Minor Drainage

Extent in Study

Area: 168 ha;
(1.45%)

Vertebrate Fauna
Significance: Low

VWAH-11

SRE Invertebrate
Fauna Suitability:
Low

Minor Drainage habitat comprises drainage
systems that are dominated by dense stands
of Mulga and other Acacia spp. over sandy
creek beds. Vegetation adjacent to the main
channel or channels is denser, taller and
more diverse than adjacent terrain.

Minor Drainage habitat occurs within the
lower lying areas across the Study Area.
Minor Drainage habitat is common
throughout the region but comprises a
small proportion of the land area.

Page 51



West Angelas Beyond 2020: Terrestrial Fauna Assessment

Habitat Type

Description

Extent

Representative Photo

Gorge or Gully

Extent in Study
Area: 157 ha;
(1.4%)

Vertebrate Fauna
Significance:
High

VRT-WAO06
VRT-WAQ7
VRT-WAO08

SRE Invertebrate

High

Fauna Suitability:

Gorges and gullies are rugged, steep-sided
valleys incised into the surrounding
landscape. Gorges tend to be deeply
incised, with vertical cliff faces, while gullies
are more open (but not as open as Drainage
Area habitat or valleys). Caves and deep,
rocky crevices are most often encountered in
this habitat type, as are water pools.
Vegetation can be dense and complex in
areas of soil deposition or sparse and simple
where erosion has occurred.

Gorge or Gully habitat type occurs in
small areas across all deposits but is
most extensive in the Western Hill
Deposit.

This habitat is widespread across the
Pilbara, but covers a relatively small
area, compared with other habitat types.

Drainage Area

Extent in Study
Area: 72.1 ha;
(0.6%)

Vertebrate Fauna
Significance:
High

VRT-WAO02
VRT-WAQ3

SRE Invertebrate

Moderate

Fauna Suitability:

Drainage Area habitat comprises densely
vegetated plains occurring on low-lying
alluvial plains, with a moderate-high amount
of leaf litter and woody debris. The
vegetation differed from that of Mulga
Spinifex Woodlands by the scattered
Eucalypts and the dominance of other
Acacia spp., such as A. tetragonophylla, and
by the abundance of small ephemerals
grasses and herbs.

Drainage Area habitat  occurs
throughout the Study Area, often in
association  with Mulga  Spinifex
Woodland habitat and Minor Drainage
habitat. Drainage Area habitat is
widespread in the surrounding region,
but covers a relatively small area,
compared with other habitat types.
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Habitat Type

Description

Extent

Representative Photo

Mixed Acacia
Woodland

Extent in Study
Area: 44 ha;
(0.4%)

Vertebrate Fauna
Significance:
Moderate

VRT-WA12

SRE Invertebrate

Moderate/High

Fauna Suitability:

Mixed Acacia Woodland habitat comprises
areas where vegetation is a dense mix of
Acacia, with a mixture of Mulga (Acacia
aneura), Acacia maitlandii and Acacia
pruninocarpa over a mixture of sparse small
shrubs and grasses, such a Triodia and
Senna species and Ptilotus sp. Dense leaf
litter, and woody debris is a common feature
of this habitat type. This habitat is very
similar to Mulga Spinifex Woodland habitat.

The Mixed Acacia Woodland occurs
within a small area within the Western
Hill Deposit, but is considered common
and widespread in the surrounding
region.
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Table 5.5: Habitat significance for vertebrate fauna

Fauna habitat

Significance
rating

Rationale

Gorge or Gully

High

Gorge or Gully habitat is widespread across the Pilbara, but covers a
relatively small area. It is regionally significant as it supports unique faunal
assemblages and represents core habitat for species of conservation
significance. The habitat represents important denning (within caves and
deep crevices) and foraging habitat for the Northern Quoll and Pilbara
Olive Python. It also contains a concentration of caves and overhangs,
which provide roosting opportunities the Ghost Bat and Pilbara Leaf-
nosed Bat. These bat species also rely on this habitat for foraging. Gorge
or Gully habitat may also support the Pilbara Flat-headed Blind-snake,
which is known from moist soil within gorges and gullies, and the Pilbara
Barking Gecko, which is known from gorges dominated by sparse tree
cover and spinifex.

Drainage Area

High

Drainage Area habitat provides potentially suitable dispersal and foraging
habitat for the Northern Quoll, Ghost Bat, Pilbara Leaf-nosed Bat, Pilbara
Olive Python and Pilbara Flat-headed Blind-snake. The habitat also
provides foraging habitat for the Grey Falcon and Peregrine Falcon. The
Grey Falcon may also roost in the tall trees that are often present. Tall
eucalypts may also contain hollows which may be used by the Northern
Quoll as den sites. Drainage Area habitat may support the Short-tailed
Mouse, which can also occur in a variety of other habitats. This habitat
type may also provide temporary habitat for Migratory water birds in the
form of water pools which persist following rainfall.

Hilltop,
Hillslope, Ridge
or Cliff

Moderate

Hilltop, Hillslope, Ridge or Cliff habitat provides potential foraging habitat
for the Northern Quoll and Pilbara Olive Python. It also provides some
limited denning habitat for these species in the form of rocky crevices. Cliff
areas may provide potential breeding sites for the Peregrine Falcon. The
Western Pebble-mound Mouse and Pilbara Barking Gecko may also occur
on the rocky slopes present.

Mulga Spinifex
Woodland

Moderate

Mulga Spinifex Woodland habitat provides potential foraging habitat for
the Ghost Bat, Grey Falcon, Peregrine Falcon and Short-tailed Mouse;
however, this habitat type does not form their core habitat and these
species will forage in other habitat types.

Mixed Acacia
Woodland

Moderate

Mixed Acacia Woodland provides potential foraging habitat for the Ghost
Bat, Pilbara Leaf-nosed Bat, Grey Falcon, Peregrine Falcon and Short-
tailed Mouse; however, this habitat type does not form core habitat for
these species, and they will forage in other habitat types.

Footslope and
Plain

Low

Footslope and Plan habitat supports the Western Pebble-mound Mouse
and provides potential foraging habitat for raptors such as the Grey Falcon
and Peregrine Falcon; however, these species do not rely exclusively on
this habitat type. Footslope and Plain habitat may also support the Lined
Soil-crevice Skink, which is known from stony areas dominated by
spinifex; the Brush-tailed Mulgara, which inhabits spinifex grasslands; and
the Short-tailed Mouse, which can occur within hummock grasslands
among other habitat types.

Minor Drainage

Low

Minor Drainage habitat is utilised by several Priority species but does not
support a significant population of these species and these species are
not restricted to this habitat type.

Page 55



West Angelas Beyond 2020: Terrestrial Fauna Assessment

5.2.3. Important Habitat Features

Caves

Caves are important habitat features within a landscape, particularly arid zone systems, as they offer
fauna stable microclimates, shelter and protection (Medellin, Wiederholt & Lopez-Hoffman, 2017). A
total of 11 caves were recorded within the Study Area (Table 5.6; Appendix I). Additional caves are
likely to be present within Study Area within Gorge or Gully and the Hilltop, Hillslope, Ridge or Cliff

habitats as not all areas likely to contain caves were systematically searched.

Of the 11 caves recorded, seven contained evidence of occupation by the Ghost Bat (Table 5.6). Three
caves (CWAN-08, CWAN-09 and CWAN-11) were identified as being suitable as night roosts for the
species (i.e. visited during foraging or dispersal activities); four caves (CWAN-01, CWAN-02, CWAN-
03 and CWAN-10) were considered to be potential diurnal roosts for the species, as their structure (e.g.
large size, limited light penetration) is consistent with other confirmed diurnal roosts within the region
(Biologic, 2019c¢) and/ or there was evidence to suggest periods of high activity (e.g. large amounts of

scat material) (Table 5.6).

Three caves (CWAN-04, CWAN-06, CWAN-07), all located within the Western Hill Deposit, were
assessed as potentially supporting Ghost Bat females and pups during the reproductive cycle. Cave
CWAN-04 was identified as a Ghost Bat maternity roost, owing to the abundance of scats and the
discovery of a Ghost Bat pup carcass (Plate 5.1); and caves CWAN-06 and CWANO7 were identified
as potential Ghost Bat maternity roosts as their structure (e.g. large size, stable climate, limited light
penetration) is consistent with other confirmed maternity roosts within the region (Biologic, 2019c¢), and
they contained more than 5,000 scats of the species. A single Ghost Bat was observed in one of these

(CWAN-06) during both the Phase 1 and Phase 2 surveys, confirming its use as a diurnal roost.

Ghost Bat scat collection sheets were installed at caves CWAN-04 (two sheets), CWAN-06 (one sheet)
and CWAN-07 (three sheets) during the Phase 1 survey and assessed during the Phase 2 survey. The
sheets installed at CWAN-07 collected approximately 500 Ghost Bat scats, indicating the cave had

been used by a substantial number of individuals. Other sheets did not collect any scats.

Scats of the Northern Quoll and Pilbara Olive Python were also recorded from cave CWAN-04. The
number of Northern Quoll scats at this location suggests the cave has been used as a permanent den
by the species. A number of unknown scats were also recorded from caves CWAN-04, CWAN-06 and

CWAN-07. Further work to identify the scats was inconclusive — refer to Section 5.3.3 for further details.
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Table 5.6: Caves recorded within the Study Area

Name Deposit Cave category Initial Assessment Follow up monitoring
CWAN-01 | Western Hill | * 'lz)%tstntlal diurnal 10 Ghost Bat scats N/A
CWAN-02 | Western Hill 'lz)%tstntlal diurnal no Ghost Bat scats N/A
CWAN-03 | Western Hill 'lz)%tstntlal diurnal no Ghost Bat scats N/A
~1,500 Ghost Bat scats
recorded during Phase 1,
sheeted
Dead Ghost Bat pup Zero Ghost Bats scats
) Confirmed (Skeleton) found — deposited on sheets
CWAN-04 | Western Hill maternity roost ~200 Northern Quoll between Phase 1 and
y scats (possible den) Phase 2
Large midden of
unidentified scats
Pilbara Olive Python
scats recorded
CWAN-05 | Western Hill E)%t:tnt'al night no Ghost Bat scats N/A
~1,500 Ghost Bat scats
) Potential 1 Ghost Bat individual Zero scats on sheets
CWAN-06 | Western Hill maternity roost present One Ghost Bat individual
y Large midden of present
unidentified scats
~500 Ghost Bats scats
) Potential ~5,000 Ghost Bat scats deposited on sheets
CWAN-07 | Westemn Hill maternity roost Large midden of between Phase 1 and
Y unidentified scats Phase 2
20 collected
Deposit J &
CWAN-08 Mt Ella East Night roost 30 Ghost Bat scats N/A
CWAN-09 | Deposit H Night roost 7 Ghost Bat scats N/A
Deposit J & ol i
CWAN-10 Mt Ella East 'I:)%t:tntlal diurnal No Ghost Bat scats N/A
Deposit J &
CWAN-11 Mt Ella East Night roost 1 Ghost Bat scat N/A
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Plate 5.1: Ghost Bat pup carcass from CWAN-04

Water Features

Water is a limiting factor for many ecosystems (James, Landsberg & Morton, 1995), particularly within
arid and semi-arid zones such as in the Pilbara (Burbidge, Johnstone & Pearson, 2010; Doughty, Rolfe,
Burbidge, Pearson & Kendrick, 2011), and water features often represent areas of comparatively high
productivity (Murray, Zeppel, Hose & Eamus, 2003). Mammals and birds have endothermic
metabolisms and thus require relatively continuous sources of food and moisture, while water for
amphibians provides opportunities to forage (i.e. suitably wet periods) and breed (i.e. when water pools
for long enough for them to complete the life cycle) (James, Landsberg & Morton, 1995). Therefore,
any natural water features present in the Study Area represents critical habitat because of the important

role they play in supporting fauna, particularly species of conservation significance.

Three water pools were recorded within the Study Area during the Phase 1 survey (Table 5.7), which
was conducted in October following the typical dry season (Figure 5.3). It is likely that the water in these
pools came from the high rainfall in June 2018, three months prior (see Section 4.1). Following the lack
of rainfall between June and the survey, the pools were drying up, indicating that they provide only

temporary sources of water following periods of rain.

Water feature WB-WAH1 (Table 5.7) was initially documented by RTIO staff in August 2018 and by the
time of the Phase 1 survey, it had dried up substantially (Rio Tinto, 2018). As part of targeted sampling
efforts (see Section 4.3.2) a motion camera and ultrasonic bat recorder were installed at the site for

four nights; however, no species of conservation significance were recorded here during this time.

Water features WB-WAJ1 and WB-WAJ2 were located in the same rocky gully. Ten motion cameras
were deployed at these sites between Phase 1 and Phase 2. No species of conservation significance
were recorded on these cameras. When the cameras were retrieved during the Phase 2 survey, recent

rain had created a series of small, interconnected pools within the gully.
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Table 5.7: Water Features recorded in the Study Area

Deposit J and Mt

Small rock pool in

Ella East

WB-WAJ2 Ella East -23.216 118.820 Gorge or Gully
habitat
: Small rock pool in
WB-WAJ1 Deposit J and Mt -23.217 118.821 Gorge or Gully

habitat
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WB-WAH1

Deposit H

-23.120

118.869

Rock pool in
Gorge or Gully
habitat; within the
upper catchment
of Pebble Mouse
Creek
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5.3.1. Species Richness within the Study Area

A total of 158 vertebrate fauna species comprising 26 native mammal species, four introduced
mammal species, 67 bird species, 59 reptile species, and two amphibian species, were recorded
during the field surveys (Appendix J). This comprises 53% of the total number of species identified
by the desktop assessment (n = 298) as potentially occurring in the Study Area (see Section 5.1.1).
For example, a two-phase Level 2 survey conducted in the West Angeles area in 2014 recorded 167
vertebrate fauna species, and Level 2 surveys conducted in the South Flank and Angelo River areas
in 2011 recorded 161 and 100 species, respectively (Biologic, 2011; Ecologia, 2014; ENV, 2011).
The number of species recorded is comparable to other surveys of similar size and scope conducted

in the vicinity of the Study Area.

One species recorded during the field surveys had not been identified by the desktop assessment; this
was the Pink-eared Duck (Malacorhynchus membranaceus), which was recorded by acoustic recording
during the Phase 2 survey. The Pink-eared Duck occurs throughout Australia and is usually observed
around standing water. It is likely that the species has not been previously recorded in the area because
of the lack of large waterbodies. The individual recorded is likely to have been a temporary visitor to the

Study Area attracted by the recent rain (see Section 4.1).

A greater diversity of species was recorded during the Phase 2 survey (137 species) when compared
to the Phase 1 survey (111 species). A total of 90 species were recorded during both Phases, while 21
species were recorded during Phase 1 only and 47 species were recorded during Phase 2 only (records

from long-term deployments of motion-sensor cameras were allocated to Phase 2 results).
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5.3.2.Species Assemblages

Mammals

A total of 26 native mammal species from 11 families were recorded in the Study Area (Appendix J).
Four of these are of conservation significance, the Northern Quoll, Pilbara Leaf-nosed Bat, Ghost Bat

and Western Pebble-mound Mouse (see Section 5.3.3).

An equal number of native mammal species (23 species) was recorded during each of the Phase 1 and
Phase 2 surveys, and each phase recorded three unique native mammal species (i.e. species not

recorded in the other phase).

A total of 11 mammal species were trapped during the field surveys. These belonged to two families,
Dasyuridae (seven species) and Muridae (four species, of which three were native). The most
commonly trapped species was the Kaluta (Dasykaluta rosamondae), of which there were 20 captures.
Three species were only trapped once, the Western Pebble-mouse Mouse (Pseudomys chapmani),
Rory’s Pseudantechinus (Pseudantechinus roryi) and Pilbara Planigale (Planigale ‘species 1’). The
most commonly recorded species across all survey techniques was the Common Rock Rat (Zyzomys

argurus), of which there were seven captures and 160 records from motion cameras.

The greatest diversity of mammals was trapped at VRT-WAO02 within Mixed Acacia Woodland habitat
(seven species, of which six are native) and VRT-WAO08 within Drainage Area habitat (seven species).
The greatest number of capture events occurred at VRT-WAOQ1 (Western Hill Deposit) within Footslope
and Plain habitat (where there were 14 captures of three species) and VRT-WAO08 (Deposit J & Mt Ella
East) (where there were 14 captures of seven species). No mammal species were trapped at VRT-
WADOQ5 (Deposit J & Mt Ella East) or VRT-WAOQ7 (Deposit J & Mt Ella East) (both within Hilltop, Hillslope,
Ridge or Cliff habitat), or at VW-AH11 (Deposit H) (within Gorge or Gully habitat).

Of the 14 bat species potentially occurring in the Study Area, the field surveys recorded 11 species,
from five families. Five of the 11 species recorded (including the Ghost Bat and Pilbara Leaf-nosed Bat)
are dependent on caves and rocky crevices for roosting, whereas the remaining six species will typically

nest in tree hollows.

The assemblage of mammals recorded in the Study Area is typical for the Pilbara, with no unusual or
unexpected species being recorded and all species having been recorded in the area by at least two
previous surveys considered in the literature review (Appendix G). The species assemblage of small
ground dwelling mammals reflects the rocky nature of the majority of the Study Area, aligning more
closely with assemblages known to occur on rocky substrates, as opposed to sandy or clayey
substrates (Gibson & McKenzie, 2009). This study recorded 26 native mammal species which the same
as South Flank (Biologic, 2011) and similar to (Ecologia, 2014) with 23 species recorded (refer to

section 3.2).
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Reptiles

A total of 59 reptile species from ten families were recorded in the Study Area (Appendix J). Two of
these species are of conservation significance, the Pilbara Olive Python and the Pilbara Flat-headed
Blind-snake (see Section 5.3.3).

More reptile species were recorded during the Phase 2 survey (49 species) than the Phase 1 survey
(36 species). The Phase 1 survey identified ten reptile species that were not recorded during the Phase
2 survey, and the Phase 2 survey identified 23 species that were not recorded during the Phase 1

survey.

The most commonly recorded group of reptiles was the Scincidae (skinks), with 57.2% of all reptile
records being of species belonging to this family. The Scincidae was also the most diverse group of
reptiles recorded, with 16 species identified. The next most diverse group recorded was the Elapidae
(venomous snakes), of which nine species were recorded. The most commonly recorded species was
the Plain Ctenotus (Ctenotus inornatus), of which there were 149 capture events at systematic sampling

sites. A total of 12 reptile species were represented by single records only.

The greatest diversity of reptiles was trapped at VRT-WAO02 (Western Hill Deposit) within Mixed Acacia
Woodland habitat, where 20 reptile species were captured. A relatively high diversity of reptile species
was also trapped at VRT-WAO3 (Western Hill Deposit) within Minor Drainage habitat (19 species), VRT-
WADOQ5 (Deposit J & Mt Ella) within Hilltop, Hillslope, Ridge or Cliff habitat (16 species) and VRT-WA06
(Deposit J & Mt Ella) within Drainage Area habitat (15 species). The lowest number of reptile species
trapped at a systematic sampling site was seven, which was recorded at VRT-WA10 (Deposit F) within

Gorge or Gully habitat.

The assemblage of reptiles recorded in the Study Area is generally typical for the Pilbara, aligning with
assemblages known to occur in the region, particularly those within habitats dominated by a rocky
substrate (Doughty, Rolfe, Burbidge, Pearson & Kendrick, 2011). As this survey recorded 59 species it
is similar to (Ecologia, 2014) with 62 species recorded and South Flank (Biologic, 2011) with 63 species
recorded (refer to section 3.2). Two species recorded in the Study Area are relatively uncommon in the
area, each having only been recorded by one other survey considered in the literature review and each
being represented by relatively few records in the wider region (DBCA, 2019b). These are the Southern
Pilbara Rock Goanna (Varanus hamersleyensis) and the Pale-headed Blind Snake (Anilios hamatus).
Rather than indicating rarity, the low number of previous records of the Southern Pilbara Rock Goanna
more likely reflects the fact that the species has been recently split from the Pilbara Rock Monitor
(Varanus pilbarensis) and previous records of the Pilbara Rock Monitor in the Hamersley Range, which
are more abundant, are also likely attributable to the species. The low number of records of the Pale-
headed Blind Snake in the vicinity of the Study Area may be due to the Study Area being located at the
northern limits of its distribution (Wilson & Swan, 2014). The species is distributed through arid and
semi-arid regions south of the Study Area through the midwest of Western Australia where it is usually
found in mallee/spinifex associations, samphire flats, and mulga woodlands and shrublands (Wilson &
Swan, 2014).
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Birds

A total of 67 bird species from 35 families were recorded in the Study Area (Appendix J). One of these
of these is of conservation significance, the Fork-tailed Swift, which is listed as Migratory under the BC
Act and EPBC Act (see Section 5.3.3 for more details).

More bird species were recorded during the Phase 2 survey (60 species) than the Phase 1 survey (48
species). The Phase 1 survey identified seven bird species that were not recorded during the Phase 2

survey, and the Phase 2 survey identified 19 species that were not recorded during the Phase 1 survey.

The most commonly recorded group of birds was the Meliphagidae (honeyeaters), with 39.7% of all
records being of species belonging to this family. Meliphagidae (honeyeaters) was also the most diverse
group of birds recorded, with 12 species identified. The next most diverse groups recorded were the
Columbidae (pigeons and doves), Acanthizidae (warblers) and Campephagidae (cuckooshrikes), of

which four species were recorded from each.

The most commonly observed bird species were the Zebra Finch (Taeniopygia guttata) and Singing
Honeyeater (Gavicalis virescens), of which there were 139 and 99 records, respectively. Four bird
species were represented by single individuals: Collared Sparrowhawk (Accipiter cirrocephalus), Pink-

eared Duck, Pheasant Coucal (Centropus phasianinus) and Tawny Frogmouth (Podargus strigoides).

The greatest diversity of birds was observed at VRT-WAOQ3 (Western Hill Deposit) within Minor Drainage
habitat, where 26 bird species were recorded. A relatively high diversity of birds was also observed at
VRT-WAO02 (Western Hill Deposit) within Mixed Acacia Woodland habitat (22 species) and VRT-WAOQ8
(Deposit J & Mt Ella) within Drainage Area habitat (21 species). Only two species were recorded at
VRT-WAQ9 (Deposit F) within Footslope and Plain habitat, which was surveyed with a single avifauna

census during Phase 1.

The assemblage of birds recorded in the Study Area is typical for the Pilbara, especially an area that
does not appear to contain permanent waterbodies, which would attract a greater diversity of
waterbirds. The most commonly recorded bird groups (i.e. honeyeaters, pigeons and doves, warblers
and cuckoo shrikes) were those which typically inhabit woodlands where vegetation structure and
composition is relatively diverse compared with other habitats such as open grasslands. These groups
will be dependent on the relatively well-vegetated habitats of the Study Area, such as the Drainage
Area, Minor Drainage, Mixed Acacia Woodland and Mulga Spinifex Woodland habitats. It is these
habitats that support the highest diversity of bird species within the Study Area. Greater numbers of
bird species are likely to be present in the Study Area during wet periods, when waterbirds are more
likely to temporarily visit the Study Area. A total of 67 bird species was recorded for the Study Area
during this survey which is lower than (Ecologia, 2014) which recorded 80 species in the nearby area,
Angelo River survey recorded 43 species (ENV, 2011) (refer to section 3.2).
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Amphibians

Two amphibian species were recorded in the Study Area, neither of which are of conservation
significance (Appendix J). One individual of the Litlle Red Tree Frog (Litoria rubella) was
opportunistically sighted at the water pool WB-WAH1 during the Phase 1 survey. During the Phase 2
survey, a total of 20 individuals of the Sheep Frog (Cyclorana maini) were captured at four systematic
sampling sites (all within Western Hill Deposit); 16 individuals were captured at VRT-WAQ02, two
individuals at VRT-WAO04, and one individual at each of VRT-WAO01 and VRT-WAOQ3. These species
are common and widespread within a variety of habitats across much of Western Australia. There are
likely to be more amphibian species present in the Study Area; however, the ability to detect them was
likely limited by the relatively dry conditions leading up to the surveys (see section 4.1), which would
have discouraged amphibians from being active. Previous surveys in the nearby areas only recorded
between 2-4 species of amphibians in the literature review (refer to section 3.2) and Nature Map

recorded five species in the area (Appendix B).

Introduced Fauna

Four introduced mammal species were recorded in the Study Area, the Cat (Felis catus), Dingo/Dog
(Canis familiaris), Dromedary Camel (Camelus dromedarius) and House Mouse (Mus musculus)
(Appendix J). One cat was sighted, and the species was also captured on motion camera, with scats
and tracks of the species also being observed. Dingoes/Dogs were captured on motion camera, one
individual was sighted, and tracks were observed. In addition to scats and tracks of the Dromedary

Camel, a total of 27 individuals were observed. Two individuals of the House Mouse were captured.

Unidentified Scats

Scats collected from three caves within the Study Area (CWAN-04, CWAN-06, CWAN-07) were unable
to be identified. The scats, which ranged in size from 8 mm to 35 mm, were yellow-brown and consisted

of plant material (Plate 5.2).

The scats were initially thought to possibly belong to the Brushtail Possum (Trichosurus vulpecula
subspecies unknown), which is listed as Vulnerable under the BC Act; however, when compared with
known Brushtail Possum scats, they appear smaller in size and more elongated in shape. Additionally,
the Brushtail Possum was not identified by the desktop assessment.

The scats were sent for morphological analysis to two experts in the field of scat identification,
Georgeanna Story and Barbara Triggs. A small number of scats were also subject to genetic analysis
(Appendix K).

All identifications were inconclusive in their findings; however, the two morphological identifications
suggested that the scats belonged to a rodent species. The most likely candidate, based on distribution
alone, is the Common Rock Rat (Zyzomys argurus), which was recorded in the Study Area on multiple
occasions during the current survey. Several hair fragments found in the scats most likely belong to the
genus Zyzomys; however, it was not possible to identify the hair to species level (B. Triggs, pers.

comm.). In both instances the scats
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Plate 5.2: Unidentified scats collected from caves within the Study Area

were noted as being substantially larger than known scats of the Common Rock Rat (G. Story, pers.
comm.; B. Triggs, pers. comm.). The scats were described as being more similar in size to those of
larger rodents, such as the native Pale Field-rat (Rattus tunneyi) or introduced Black Rat (R. rattus) (G.
Story, pers. comm.); however, there are no previous records of these species in the vicinity of the Study
Area and both are highly unlikely to occur. The Pale Field-rat is only known in the Pilbara from a number
of islands, and the closest record of the Black Rat is approximately 230 km northwest of the Study Area
(DBCA, 2019b).

The genetic analysis comprised two tests, a general assay to determine the most similar genetic
material and another assay specifically testing for a Brushtail Possum species. No genetic material was
traced in the Brushtail Possum assay. The general assay indicated that a portion of the genetic material
recorded was most similar to a Zyzomys sp. (Appendix K). Given the occurrence of the Common Rock
Rat in the Study Area, it is possible that the genetic material detected from this test was derived from a

Common Rock Rat coming into contact with the scats rather than the scats belonging to this species.

Without further genetic testing it is not possible to confidently assign the scats to a particular species.
Given that the scats were recorded from deep caves where they are protected from weathering, it is
possible that they are remnant scats from species that are now considered locally extinct from the
region, such as the Central Rock-rat (Z. pedunculatus) or Lesser Stick-nest Rat (Leporillus apicalis
(Gibson & McKenzie, 2009). Evidence of the latter species was found in the Study Area in the form of
amberat (crystallised urine); however, the scats were reported to be smaller than known scats of this

species (G. Story, pers. comm.)
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5.3.3. Vertebrate Fauna of Conservation Significance

Vertebrate Fauna of Conservation Significance Potentially Occurring in the Study Area

The desktop assessment identified 24 species of conservation significance as potentially occurring in
the Study Area. Of these:

seven species were recorded during the current field surveys (Northern Quoll, Ghost Bat,
Pilbara Leaf-nosed Bat, Western Pebble-mound Mouse, Pilbara Olive Python, Pilbara Flat-
headed Blind-snake and Fork-tailed Swift)

one species has been previously recorded in the Study Area (but was not recorded during the
current field surveys (Pilbara Barking Gecko);

two species were considered Likely to occur (Peregrine Falcon and Grey Falcon);

three species were considered to Possibly occur (Night Parrot, Short-tailed Mouse and Brush-
tailed Mulgara);

two species were considered Unlikely to occur (Greater Bilby and Lined Soil-crevice Skink);
and

nine species were considered Highly Unlikely to occur (Australian Painted Snipe, Curlew

Sandpiper, and seven other Migratory bird species).

Justification for likelihood of occurrence is outlined in Table 5.8. An account of each species recorded

in the Study Area, or considered Likely to occur, or to Possible occur, or Unlikely to occur in the Study

Area, is provided below.
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Table 5.8: Likelihood of occurrence for fauna of conservation significance

Conservation Is the Study
Status Does Suitable Area within
. the Species’ . Likelihood of
Species (3} k3] Preferred habitat eSSl Ry Current I NEEEEE Occurring Within the
my < Within the Study K Near the Study Area Study A
o g Q Area? nown L /A
w m Distribution
?
Mammals
Yes — suitable
denning habitat
The species tends to inhabit rocky habitats occurs within the
which offer protection from predators and are Gorge or Gully 17 km northeast of
Northern generally more productive in terms of habitat, and suitable Deposit H (2017);
Quoll availability of resources (Braithwaite & foraging and three additional ’ Confirmed
EN EN Griffiths, 1994b; Oakwood, 2000). Caves and dispersal habitat Yes . .
(Dasyurus ; L ; s records on Hope (Western Hill Deposit)
hallucatus) rocky crevices provide .|mportant den sites, occurs within the Downs Mine (2010)
especially when occurring near sources of Gorge or Gully, (DPaW, 2018)
water (Woinarski, Oakwood, Winter, Burnett, Hilltop, Hillslope, ’
Milne, Foster, Myles & Holmes, 2008). Ridge or Cliff and
Drainage Area
habitats.
Variety of habitats including spinifex hummock 5 km north of Deposit
Greater Bilby grassland and Acacia shrubland, on soft soils Marginally suitable H (1983); 78 km north | Unlikely — only small
(Macrotis VU VU (Burrows, Dunlop & Burrows, 2012). In the sandy spinifex areas Yes of Study Area (2013); | patches of marginally
lagotis) Pilbara often associated with major drainage exist within Footslope 99 km Northwest of suitable habitat are
line sandy terraces (How, Dell & Cooper, and Plain habitat Study Area (2013) present
1991). (DPaW, 2018)
Yes — suitable
roosting habitat
Ghost Bats roost in deep, complex caves (caves) occurs within
beneath bluffs of low, rounded hills, granite Gorge or Gully Recorded in multiple Confirmed
Ghost Bat rock piles and abandoned mines (Armstrong & | habitat, and suitable caves nearby (<5 km) (Western Hill Deposit
VU VU | Anstee, 2000). These features often occur foraging habitat exists | Yes the Study Area ; ’
(Macroderm - . . X : . ; . Deposit J & Mt Ella
a gigas) within r_labltats including gorge/gully, hill in the Gorge or Gl_JIIy, (Biologic, 2018, East, Deposit H)
919 crest/hill slope and low hills (Armstrong & Drainage Area, Mixed 2019b) ’
Anstee, 2000). Acacia Woodland and
Mulga Spinifex
Woodland habitats
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Conservation Is the Study
Status Does Suitable Area within
Species (3} k3] Preferred habitat eSSl Ry ?tlerl'seﬁmes I NEEEEE Ic';:f::m:: Vc\)lfithin the
oy P-4 Within the Study Known Near the Study Area Study Area
o g Q Area? L y
w m Distribution
?
Yes — suitable
roosting habitat
. Pilbara Leaf-nosed Bats roost within caves (caves) occurs within
Pilbara Leaf- : e . Gorge or Gully
and abandoned mines with high humidity ; . 800 m south of )
nosed Bat o o habitat, and suitable . Confirmed
MO VU VU | (95%) and temperature (32°C) (Armstrong, : . - Yes Western Hill (2014) . .
(Rhinonicteri ; . foraging habitat exists . (Western Hill Deposit)
) 2001). The species forages along waterbodies | . (Ecologia, 2014)
S aurantia) e . in the Gorge or Gully,
with fringing vegetation (TSSC, 2016). Drai
rainage Are and,
Mixed Acacia
Woodland habitats.
The species occupies a diverse range of
habitats from the monsoon tropical coast to Marginally suitable
Short-tailed semiarid climates, including spinifex and habitat occurs within
. 5 km from Study Area
Mouse tussock grasslands, samphire and sedgelands, | the Footslope and L
. . - . . within West Angelas .
(Leggadina - P4 | Acacia shrublands, tropical eucalypt and Plain habitat, Mulga Yes A Possible
. L main pit area (1997)
lakedownens Melaleuca woodlands and stony ranges; Spinifex Woodland
} Lo, i . . (DPaw, 2018)
is) however, the species is usually found in and Mixed Acacia
seasonally inundated habitats on red or white Woodland habitats.
sandy-clay soils (Moro & Kutt, 2008)
Yes — suitable habitat
Western This species occurs on the gentler slopes of oceurs within stony
. . slopes of Footslope .
Pebble- rocky ranges where the ground is covered with X ; Numerous records in
. and Plain and Hilltop, . . .
mound a stony mantle and vegetated by hard spinifex, . . the immediate Confirmed
- P4 . Hillslope, Ridge or Yes .
Mouse often with a sparse overstorey of eucalypts Cliff habitats. and the surrounds (All Deposits)
(Pseudomys and scattered shrubs (Anstee, 1996; Start, . ’ (DPaW, 2018)
. species may also
chapmani) Anstee & Endersby, 2000). -
utilise stony areas
within other habitats
Prefers spinifex Triodia spp. grasslands on . .
. sand plains and the swales between low Marglnally swtgble s
Brush-tailed habitat occurs in the 12 records within 35
Mulgara dunes (Pavey, Nano, Cooper, Cole & form of sandy plains km of the Study Area
- P4 McDonald, 2012; Woolley, 2006). Mature sy Yes Possible
(Dasycercus - . within the Footslope to the south (2014)
g spinifex hummocks appear to be important for . :
blythi) . . - and Plain habitat (DBCA, 2019a)
protection from introduced predators (Kortner, tvoes
Pavey & Geiser, 2007). yP
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Conservation Is the Study
Status Does Suitable Area within
Species (&) k3] Preferred habitat eSSl Ry ?:rie:mes I NEEEEE I(:;:sll.:n?:: Vc\)lfithin the
oy < Within the Study K Near the Study Area Study A
o g Q Area? nown udy Area
w m Distribution
?
Birds
Inhabits intertidal mudflats in sheltered coastal Highly Unlikely — the
areas (i.e. estuaries, bays, inlets and lagoons) Study Area is outside
Curlew (Geering, Agnew & Harding, 2007). This rare the species’ distribution
. . - 95 km east of Study .
Sandpiper CR/ | species generally roosts on bare dry shingle, and does not contain
e CR . . . No Yes Area (2005) . o
(Calidris Mi shell or sand beaches, sandspits and islets in suitable habitat; any
: (DPaWw, 2018) .
ferruginea) or around coastal or near-coastal lagoons and occurrences are likely to
other wetlands (Geering, Agnew & Harding, represent temporary
2007). visitation
Marginally suitable
Night Parrot Sa_ngjy/stony p!aln habitat ywth oId—growth _ habitat occurs in the 100 km north of Study
spinifex (Triodia) for roosting and nesting in sandy and stony flats .
(Pezoporus CR EN uncti ith nati d herbs f ithin Drai A Yes Area (2005) Possible
occidentalis) conjunction wi native grasses and herbs for within Drainage Area (DPaW, 2018)
foraging (DPaW, 2017). and Footslope and ’
Plain habitat types
. Highly Unlikely — the
Au§trallan Study Area is outside
Painted . 100 km east of Study AT
. Well-vegetated margins of wetlands and other the species’ distribution;
Snipe EN EN water bodies (Pizzey & Knight, 2007) No No Area any occurrences are
(Rostratula ’ (DPaw, 2018) :
. likely to represent
australis) o
temporary visitation
Yes — the species
may forage within
Drainage Area, Mulga
Spinifex Woodland,
Timbered lowlands, particularly Acacia Mixed Acacia 3 km east of Western
: . Woodland and : .
Grey Falcon shrubland and along inland drainage systems. . Hill (1997); 3 records
L Footslope and Plain .
(Falco - VU | Also frequent spinifex and tussock grassland habitats. and ma Yes from 10 km north of Likely
hypoleucos) (Burbidge, Johnstone & Pearson, 2010; Olsen - ’ y Deposit H (2008)
utilise nests
& Olsen, 1986) (DBCA, 2019a)
constructed by other
birds in any large
trees or other
structures across the
Study Area.
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Conservation Is the Study
Status Does Suitable Area within
Species (&) k3] Preferred habitat eSSl Ry ?tlerl'seﬁmes I NEEEEE Ic';:f::m:: Vc\)lfithin the
oy < Within the Study K Near the Study Area Study A
o g Q Area? nown udy Area
w m Distribution
?
Inhabits dry/open habitats, inclusive of riparian
Fork-tailed woodlands and tea-tree swamps, low scrub, The species can ~300 m northwest of
Swift Mi M heathland or saltmarsh, as well as treeless potentially be Yes Deposit J and 900m Confirmed
(Apus grassland and sandplains covered with observed within all west of Deposit J (Western Hill Deposit)
pacificus) spinifex, open farmland and inland and coastal | habitat types (DBCA, 2019a)
sand-dunes (Johnstone & Storr, 1998).
Highly Unlikely — the
Grey Wagtail A rare vagrant to Western Australia where it 85 km north of Study itgiy eAc:iii’IZiZ;thist;ISt(ia on
(Motacilla Mi Ml has been recorded within various habitats with | No No Area (2012) and tFr)we species is onl
cinerea) open waterbodies (Johnstone & Storr, 2004). (DPaw, 2018) © Sp Y
occasionally present in
Australia as a vagrant
An uncommon but regular visitor to the Pilbara Highlv Unlikely — the
Yellow region (Johnstone, Burbidge & Darnell, 2013). ghly ey -
. . . . 312 km northwest of Study Area is outside
Wagtail Occupies a range of damp or wet habitats with e
. Mi Ml . No No Study Area (1982 the species’ distribution
(Motacilla low vegetation although favours edges of fresh X
. (DPaw, 2018) and the species has not
flava) water, especially sewage ponds (Oakwood, b ded b
2000) een recorded nearby
A variety of habitats, including coastal habitats, Highly Unlikely — the
Oriental such as estuarine mudflats and sandbanks, on Study Area does not
90 km southeast of . : .
Plover sandy or rocky ocean beaches as well as open contain suitable habitat;
. MI Mi ; : S ; No Yes Study Area (1981)
(Charadrius inland environments such as, semi-arid or arid any occurrences are
. (DPaWw, 2018) .
veredus) grasslands, where the grass is short and likely to represent
sparse (Johnstone & Storr, 2004). temporary visitation
Coastal lagoons, estuaries, bays, swamps, Highly Unlikely — the
lakes, inundated grasslands, saltmarshes, Study Area is outside
Pectoral river pools, creeks, floodplains and artificial 85 km southwest of the species’ distribution
Sandpiper wetlands (Johnstone & Storr, 2004; Johnstone, and does not contain
e Mi Ml . No No Study Area (1981) . o
(Calidris Burbidge & Darnell, 2013). It prefers wetlands suitable habitat; any
: o (DPaWw, 2018) .
melanotos) with open fringing mudflats and low, emergent occurrences are likely to
or fringing vegetation (Geering, Agnew & represent temporary
Harding, 2007). visitation
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Conservation Is the Study
Status Does Suitable Area within
Species (&) k3] Preferred habitat eSSl Ry ?tlerl'seﬁmes I NEEEEE Ic';:f::m:: Vc\)lfithin the
oy < Within the Study Near the Study Area
o Known Study Area
< 8] Area? L
w m Distribution
?
The Barn Swallow is recorded in open country
in coastal lowlands, often near water, towns
Barn and cities. Found near freshwater wetlands, Hiahlv Unlikelv — an
Swallow paperbark Melaleuca woodland, mesophyll Yes — suitable habitat 306 km north of Study oc%ur);ences a):’e Iike)I, to
(Hirundo Mi shrub thickets and tussock grassland occurs within No Area (2005) represent temoora y
rustica) (Schodde & Mason, 1999). The Barn Swallow | Drainage Area habitat (DPaw, 2018) visF.)itation porary
is a non-breeding summer visitor to the
Pilbara. It favours areas near water
(Johnstone, Kirkby & Sarti, 2013).

. Favours flooded samphire flats and 85 km west of Study . .
Sharp-.talled grasslands, mangrove creeks mudflats, Area (1981); 95 km Highly Unlikely - any
Sandpiper . occurrences are likely to
(Calidris Mi Ml beaches, river pools, saltwork ponds, sewage No Yes west of Study Area represent temoora
acuminata) ponds and freshwater soaks (Johnstone, (2001) vispitation porary

Burbidge & Darnell, 2013). (DPaWw, 2018)
. Highly Unlikely — the
Commpn Estuaries and deltas of-streams, as well as 70 km southeast of Study Area is outside
Sandpiper banks farther upstream; around lakes, pools, o il g
. MI Mi : ) No No Study Area (2012) the species’ distribution
(Tringa billabongs, reservoirs, dams and claypans .
(DPaWw, 2018) and does not contain
hypoleucos) (Johnstone & Storr, 1998). suitable habitat
Yes — suitable nesting
and foraging habitat
occurs in the Gorge
In arid areas, it is most often encountered a:lgllglyeag? ngItg'E),
Perearine along cliffs above rivers, ranges and wooded Cliff hngi’tats %nd
Falcc?n watercourses where it hunts birds (Johnstone suitable fora’ in 13 km northwest of
(Falco - OS | & Storr, 1998). It typically nests on rocky habitat occhqs V\E/Jithin Yes Western Hill Likely
. ledges occurring on tall, vertical cliff faces . (DBCA, 2019a)
peregrinus) : Drainage Area, Mulga
between 25 m and 50 m high (Olsen, Debus, Spinifex Woodland
Rodse & Hayes, 2004; Olsen & Olsen, 1989). | P =% Z20ciand.
Woodland and
Footslope and Plain
habitats
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Conservation Is the Study
Status Does Suitable Area within
Species (&) k3] Preferred habitat eSSl Ry ?tlerl'seﬁmes I NEEEEE Ic';:f::m:: Vc\)lfithin the
oy < Within the Study K Near the Study Area
o nown Study Area
< 8] Area? R
w m Distribution
?
Reptiles
Yes — suitable
denning and foraging
Pilbara Olive Assoma.ted W|th_dra|nag.e systems, including habitat occurs in . On the edge of
) areas with localised drainage and Gorge or Gully habitat : . '
ython . ; . Deposit H (1900); 11 Confirmed
. watercourses (Pearson, 1993). In the inland and suitable foraging . .
(Liasis VU VU . S ; . Yes km northwest of (Western Hill Deposit
. Pilbara the species is most often encountered and dispersal habitat ; .
olivaceus : ; . Western Hill (2013) and Deposit H)
barroni) near permanent waterholes in rocky ranges or | occurs in Drainage (DPaW, 2018)
among riverine vegetation (Pearson, 1993). Area and Hillslope, ’
Hillslope, Ridge or
Cliff habitats.
Little is known about the ecology of the Pilbara . .
Flat-headed Blind-snake, but the species is gjrsr(;wsig'tahb;&:zb'tat
Pilbara Flat- possibly associated with moist soils and leaf ocCUrs ingGor eor
headed litter within gorges and gullies, and potentially Gully habitat (g\]/vhere 19 km northeast of Confirmed
Blind-snake - P1 within a wide range of other stony habitats moisyt soil is present) Yes Deposit H (2006) (Deposit J and Mt Ella
(Anilios (Wilson & Swan, 2014). The species has been and in rock Fierrain (DPaw, 2018) East)
ganei) recorded from numerous habitats but is most within with )[,)raina o
likely to be present in rocky terrain and along Area habitat 9
drainage lines (DBCA, 2018b).
Pilbara Yes — suitable habitat
Barking Little is known about the ecology of the Pilbara oceurs within Gorae Within Deposit H and Confirmed
Gecko P2 Barking Gecko, but the species is thought to or Gully and HiIItog Yes 2 km from main West (recorded in Study Area
(Underwoodi prefer rocky areas with spinifex and low tree Hillslo ye Ridge Of” Angelas pit (2014) during previous suyrve )
saurus cover habitats (Wilson & Swan, 2014). Cliff hpb" 9 (Ecologia, 2014) gp y
seorsus) iff habitats
Lined Soil- . . - . . Unlikely — the Study
crevice Recordetd In areas dc\)/:/nllnateg gy splnéfg;< 4and hMabrglr;ally swtat?lﬁ. 165 km northwest of Area is outside the
Skink pg4 | nearwater courses (Wilson & Swan, 2014). abriat oceurs Within =1, Study Area (2011) species’ distribution and
. Records are restricted to a coastal area within | Footslope and Plain y P
(Notoscincus . : (DBCA, 2019a) there are no nearby
. the Lower Fortescue Hedland region. habitat.
butleri) records
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Vertebrate Fauna of Conservation Significance Recorded within the Study Area

A total of seven vertebrate fauna species of conservation significance were recorded in the Study Area
during the field surveys (Figure 5.4). Records included direct observations of individuals through
capture or sighting, as well the discovery of secondary evidence such as scats, echolocation recordings,
and burrows (Table 5.9). An eighth species (the Pilbara Barking Gecko, Underwoodisaurus seorsus;
Priority 2 — DBCA), is known to occur in the Study Area, having been recorded within Deposit H in 2014
(Ecologia, 2014); however, this species was not recorded during the current field surveys. An account

of all eight species is provided below.

Northern Quoll (Dasyurus hallucatus)

The Northern Quoll is listed as Endangered under both the EPBC Act and BC Act. The species was
once widely distributed across northern Australia, although is now restricted to three disjunct
populations in the Pilbara, the Kimberley and Northern Territory, and Queensland, as well as on a

number of islands along the north coast (DoE, 2016).

The Northern Quoll is both arboreal and terrestrial, inhabiting ironstone and sandstone ridges, scree
slopes, granite boulders and outcrops, drainage lines, riverine habitats, dissected rocky escarpments,
open forest of lowland savannah and woodland (Braithwaite & Griffiths, 1994a; Braithwaite & Giriffiths,
1994b; Oakwood, 2002, 2008). Rocky habitats tend to support higher densities, as they offer protection
from predators and are generally more productive in terms of availability of resources (Braithwaite &
Griffiths, 1994a; Oakwood, 2000). Other microhabitat features important to the species include
proximity to permanent water and time-since last fire (Woinarski, Oakwood, Winter, Burnett, Milne,
Foster, Myles & Holmes, 2008). Dens occur in a variety of situations including rock overhangs, tree
hollows, hollow logs, termite mounds, goanna burrows and human dwellings/infrastructure, where
individuals usually den alone (Oakwood, 2002; Woinarski, Oakwood, Winter, Burnett, Milne, Foster,
Myles & Holmes, 2008). At present, Northern Quolls are relatively common in the northern Pilbara
(generally within 150 km of the coast) but are much less common in southern and south-eastern parts

of the region (Cramer, Dunlop, Davis, Ellis, Barnett, Cook, Morris & van Leeuwen, 2016).

The Northern Quoll has been recorded within Karijini National Park, which lies immediately to the west
of the Study Area (DPaW, 2018). The species has also been recorded approximately 17 km northeast
of the Study Area at Hope Downs Mine, where the species was captured on camera in 2017 and sighted
in 2010 (DBCA, 2019a).

Evidence of the Northern Quoll in the Study Area was restricted to scats found at one location, cave
CWAN-04, within the Western Hill Deposit. The scats, of which there were approximately 200, were
located towards the back of the cave within a smaller cavity, these scats were considered old, not fresh
or recent (+6mths). The cavity was lined with grass, suggesting it may have been a den. Two cameras
were installed at the site, one inside the cave and one at its entrance; however, these did not record
Northern Quoll over a five-month period between Phase1 and Phase 2 (29/10/2018-19/03/2019).
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Suitable denning and foraging habitat for the Northern Quoll is present in the Study Area within the
Gorge or Gully habitat type. This habitat type represents core habitat for the species, which consists of
rocky breakaways and major gorges and gullies (DoE, 2016). Caves and rock crevices are particularly
important for the species as potential den sites. Small pockets of potential denning habitat are also
found in Hilltop, Hillslope, Ridge or CIliff habitat. Drainage Area and Hilltop, Hillslope, Ridge or Cliff
habitats provide foraging habitat for the species, while Drainage Area habitat also represents important

dispersal habitat.
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Table 5.9: Fauna of conservation significance recorded in the Study Area

Conservation

Common Name Location
W. AStatl.:EsPB C Site Deposit EI:::\:: .T.u n: Evidence
(Scientific name) Act Latitude Longitude yp
Mammals
Northern Quoll EN EN CWAN-04 | -23.118 118.624 Western Hill Gorge or Gully Scats observed in cave
(Dasyurus hallucatus)
Pilbara Olive Python CWAN-04 -23.118 118.624 Western Hill Gorge or Gully Scats observed in cave
(Liasis olivaceus VU VU ivi ion-
barroni) VRT-WA16 | -23120 | 118.869 Deposit H Gorge or Gully | "ndIvidual recorded on mofion-sensor
CWAN-04 -23.118 118.624 Western Hill Gorge or Gully Ghost Bat pup remains found in cave
. Individual sighted in cave during both
CWAN-06 -23.115 118.612 Western Hill Gorge or Gully Phase 1 and Phase 2
CWAN-04 -23.118 118.624 Western Hill Gorge or Gully Scats observed in cave
CWAN-06 -23.115 118.612 Western Hill Gorge or Gully Scats observed in cave
CWAN-07 -23.112 118.611 Western Hill Gorge or Gully Scats observed in cave
Ghost Bat
M. d i VU VU Deposit J and Mt
(Macroderma gigas) CWAN-08 -23.212 118.785 Ella East Gorge or Gully Scats observed in cave
CWAN-09 -23.150 118.631 Deposit H Gorge or Gully Scats observed in cave
CWAN-01 -23.117 118.625 Western Hill Gorge or Gully Scats observed in cave
CWAN-11 -23.217 118.825 Depgﬁ: ‘IJESQtd Mt Gorge or Gully Scats observed in cave
CWAN-07 -23.112 118.611 Western Hill Gorge or Gully Scats observed in cave
g”?afa Leaf-nosed CWAN-04 -23.117 118.624 Western Hill Gorge or Gully Echolocation calls recorded
a
N VU VU
(R";”Ct’,';’)“e”s VWAW-87 -23.109 118.620 Western Hill Footslope and Plain Echolocation calls recorded
auranti
Deposit J and Mt . - . .
Western Pebble- VRT-WAO06 23.238 118.761 Ella East Drainage Area Individual captured in Elliot trap
mound Mouse . Hilltop, Hillslope,
(Pseudomys P4 VRT-WA38 -23.180 118.876 Deposit F Ridge or Cliff Mound observed
chapmani) VWAJ-76 -23.223 118.719 Depgﬁg é:;‘td Mt | ootslope and Plain Mound observed
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Conservation

Common Name Status Site Location Deposit Broad Fauna Evidence
(Scientific name) ol E:?tc Latitude Longitude eIl
VWAJ-76 -23.223 118.718 Depgﬁ: JE:;‘td Mt | ootslope and Plain Mound observed
VWAJ-76 -23.222 118.718 Depgﬁ: "E:;‘td Mt | Footslope and Plain Mound observed
VWAJ-76 -23.222 118.717 Depgﬁietl ‘é:gtd Mt Footslope and Plain Mound observed
OPP 23115 | 118.611 Western Hil Hilltop, Hillslope, Mound observed
Ridge or Cliff
OPP -23.112 118.636 Western Hill Footslope and Plain Mound observed
OPP -23.220 118752 | Depositdand Mt | c 106 and Plain Mound observed
Ella East
OPP -23.175 118.860 Deposit F North | Footslope and Plain Mound observed
OPP 23113 118.622 Western Hil Hilltop, Hilislope, Mound observed (active mound)
Ridge or Cliff
OPP -23.136 118.666 Western Hill Minor Drainage Mound observed
OPP -23.136 118.660 Western Hill Minor Drainage Mound observed
OPP -23.135 118.663 Western Hill Minor Drainage Mound observed
OPP 23115 118.610 Western Hill Hilltop, Hillslope, Mound observed (active mound)
Ridge or Cliff
Deposit J and Mt Hilltop, Hillslope, .
OPP -23.212 118.832 Ella East Ridge or Cliff Mound observed (active mound)
Deposit J and Mt Hilltop, Hillslope, .
OPP -23.227 118.719 Ella East Ridge or Cliff Mound observed (active mound)
OPP -23.238 118.737 Depgﬁg JEggtd Mt | Footslope and Plain | Mound observed (active mound)
Deposit J and Mt Hilltop, Hillslope,
OPP -23.229 118.769 Ella East Ridge or Cliff Mound observed
) Deposit J and Mt Hilltop, Hillslope,
OPP 23.229 118.770 Ella East Ridge or Cliff Mound observed
Deposit J and Mt Hilltop, Hillslope,
OPP -23.229 118.770 Ella East Ridge or Cliff Mound observed
) Deposit J and Mt Hilltop, Hillslope,
OPP 23.229 118.771 Ella East Ridge or Cliff Mound observed
) Deposit J and Mt Hilltop, Hillslope,
OPP 23.229 118.771 Ella East Ridge or Cliff Mound observed
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OPP -23.116 118.656 Western Hill Footslope and Plain Mound observed

Reptiles
Pilbara Flat-headed Deposit J and Mt
Blind-snake P1 VRT-WAO08 -23.236 118.725 P Drainage Area Individual captured in pit trap

e . Ella East
(Anilios ganei)
Birds
Fork-tailed Swift M M VRT-WAO1 | -23.139 118.592 Western Hill | Footslope and Plain | ndividuals sighted flying overhead
(Apus pacificus) during avifauna census
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Ghost Bat (Macroderma gigas)

The Ghost Bat is listed as Vulnerable under both the EPBC Act and BC Act. Ghost Bats roost in deep,
complex caves beneath bluffs of low, rounded hills, granite rock piles and abandoned mines (Armstrong
& Anstee, 2000). These features often occur within habitats including gorge/gully, hill crest/hill slope
and low hills (Armstrong & Anstee, 2000). Ghost Bats are known to require a number of suitable caves
throughout their home ranges; both due to temporal factors (i.e. night/ feeding roosts for feeding
throughout the duration of the night, as well as day roosts for resting), and seasonal factors (use of
certain caves as maternity roosts, depending on the right environmental conditions). The presence of
day roosts and/ or maternity roosts in an area is the most important indicator of suitable habitat for
Ghost Bats, and these caves are generally the primary focus of conservation and/or monitoring (DBCA,
2019a).

Ghost Bats have been known to occur within the West Angelas area since 1978 and have been
recorded intermittently since this time (Biologic, 2018). Five caves used by the Ghost Bat in the West
Angelas area (A1, A2, L2, L3, AA1) have been part of a monitoring program since 2012 (Biologic, 2018).
Cave AA1, which represents a maternity roost, is located 1.2 km west of Deposit F North and 1.6 km
north of Deposit J & Mt Ella East. The remaining four caves (A1, A2, L2 and L3) are located between
2.4 km and 5 km from Deposit F North and 10 km from both the Western Hill Deposit and Deposit J. A
recent targeted fauna assessment of other deposits close to the Study Area (i.e. Deposits C, D and G)
located 11 caves used by the Ghost Bat, of which three (CWAN-13, CWAN-21 and CWAN-23) may be
maternity roosts, four are likely to be diurnal roosts and four are likely to be night roosts, these caves
are located between 1.2 km and 3.4km south of the Western Hill Deposit in the Study Area (Biologic,
2019b).

While Ghost Bats utilising the Study Area may originate from these previously recorded caves, they are
likely to also roost in caves within the Study Area itself. A total of 11 new caves were identified during
the current surveys and seven of these contained evidence of occupation by the Ghost Bat (Section
5.2.3). A Ghost Bat was observed in cave CWAN-06 during both the Phase 1 and Phase 2 surveys,
and the remains of a Ghost Bat pup were found in cave CWAN-04. Approximately 1,500 Ghost Bat
scats were also observed in each of these two caves. Scats of the species were also recorded in five
other caves in the Study Area, with the number of scats observed ranging from a single scat to up to
5,000 scat (in the case of CWAN-07). Based on these records and the structure of the caves, of the 11
caves recorded in the Study Area, one was identified as a maternity roost (CWAN-04), two as potential
maternity roosts (CWAN-06, CWAN-07), four as potential diurnal roosts (CWAN-01, CWAN-02, CWAN-
03, CWAN-10), three as suitable night roosts (CWAN-08, CWAN-09, CWAN-11) and one as potential
night roost (CWAN-05). It is possible that more caves are present within the Gorge or Gully, Hilltop,
Hillslope, Ridge or Cliff habitats in the Study Area but are yet to be recorded.

Gorge or Gully habitat represents the most important habitat or core habitat for the Ghost Bat within the
Study Area, as it is generally within this habitat that caves are located, which can be utilised for roosting
and foraging. Woodlands in the Study Area, such as those within Drainage Area, Mulga Spinifex

Woodland and Mixed Acacia Woodland habitats, provide suitable foraging habitat for Ghost Bats.
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Pilbara Leaf-nosed Bat (Rhinonicteris aurantia Pilbara Form)

The Pilbara Leaf-nosed Bat is listed as Vulnerable under both the EPBC Act and BC Act. The species
is restricted to the Pilbara region and is thought to have been separated from populations of the Orange
Leaf-nosed Bat in the Kimberley, Northern Territory and western Queensland for at least 30,000 years
(van Dyck & Strahan, 2008). The Pilbara population is regarded as representing a single interbreeding
biological population comprising multiple colonies (TSSC, 2016). Population subdivision may occur
between western and eastern groups of the Pilbara Leaf-nosed Bat; however, the extent of genetic

separation is not known (Armstrong, 2001).

Owing to a limited ability to conserve heat and water, Pilbara Leaf-nosed Bats requires warm (28-32°C)
and very humid (85 — 100%) locations as roost sites, as it under these conditions that they can minimise
water loss and energy expenditure (Armstrong, 2001; Churchill, 1991). As a result, the species typically
roosts within warm and humid caves and abandoned mine shafts (van Dyck & Strahan, 2008). During
the dry season, approximately March to August, Pilbara Leaf-nosed Bats aggregate in colonies within
caves that provide a suitably warm, humid microclimate; however, the species disperses from these
main colonies during the wet season, approximately September to February, when suitably humid
caves are more widely available (TSSC, 2016). The level of dispersal in the wet season may also be

influenced by the seasonal availability of food resources (Churchill, 1994).

Caves which offer a microclimate suitable for diurnal roosting by the Pilbara Leaf-nosed Bat are
generally uncommon in the Pilbara. Ten day roosts of the species are known, in both caves and disused
mineshafts, and more than 25 potential day roosts however, the number of confirmed roost sites is
increasing as more biological surveys are conducted in the region (Cramer, Armstrong, Bullen, Ellis,

Gibson, McKenzie, O'Connell, Spate & van Leeuwen, 2016).

Regional work conducted in the area has recorded the species at 12 locations, comprising 11 by RTIO
(December 2016 = 2, April 2017 = 3, and November 2018 = 6) and one by Biologic (2019a). The most
notable recording was from the south-east corner of Karijini National Park, where 181 calls were
recorded at a breakaway above a dry gully. The earliest call from this location was recorded seven
minutes after dusk civil twilight (CT; civil twilight representing the time when individuals of the species
leave/enter their roost; Bullen, 2013), indicating a roost is in close proximity to this location. Given the
sampling was undertaken in the late dry season, when bats are believed to congregate back to the
most important and permanent roosts (Armstrong, 2000, 2001), it is likely that the newly discovered
roost represents a Permanent Diurnal Roost (as defined by TSSC, 2016). Based on an indicative
location, the Karijini roost is located within approximately 20 km to the west of the Western Hill Deposit,

a distance that could possibly be covered by a foraging individual.

Within the Study Area, echolocation calls of the Pilbara Leaf-nosed Bat were recorded at two locations
within the Western Hill Deposit: VWAW-87 within Footslope and Plain habitat, where a single call was
recorded at 2am during the Phase 1 survey; and cave CWAN-04, within Gorge or Gully habitat where
a single call was recording at 2.26am during the Phase 2 survey. The timing of calls at these locations

is consistent with individuals flying to the Study Area from the Karijini roost; therefore, from a roost from
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outside of the Study Area. However, the possible existence of other, as yet unidentified, diurnal roosts

in the area should not be discounted.

Significant caves which may be utilised by the species are found within Gorge or Gully and Hilltop,
Hillslope, Ridge or CIiff habitats. Cave CWAN-04 is likely to represent a Nocturnal Refuge (as defined
by TSSC, 2016) for the species, given the size and structure of the cave and the fact that the species
was recorded at its entrance. Other caves in the Study Area may similarly be used during nocturnal

foraging by the species.

Suitable foraging habitat for the Pilbara Leaf-nosed Bat occurs within the Gorge or Gully, Drainage
Area, and Mixed Acacia Woodland habitats. While the Pilbara Leaf-nosed Bat may be recorded in other
habitats within the Study Area, as evidenced by the single call recorded within Footslope and Plain
habitat, it is these habitats which the species is most likely to target during foraging. Gorge or Gully
habitat has the potential to contain Priority 1 and Priority 2 foraging habitat (as defined by TSSC, 2016)
for the species. These foraging habitats consist of gorges and gullies which can contains water pools
that persist for weeks or months. Those locations where water features were recorded represent
examples of Priority 2 foraging habitat within the Study Area (see Section 5.2.3). Drainage Area habitat
contains important dispersal habitat for the Pilbara Leaf-nosed Bat and represents Priority 4 foraging
habitat for the species, which includes sandy or gravelly channels of riverbeds and surrounding riparian
vegetation. Mixed Acacia Woodland habitat represents Priority 5 foraging habitat for the species, which

is characterised by open grassland and woodland.

Pilbara Olive Python (Liasis olivaceus barroni)

The Pilbara Olive Python is listed as Vulnerable under both the EPBC Act and BC Act. The species is
often recorded with drainage systems, including areas with localised drainage and watercourses
(Pearson, 1993). In the inland Pilbara the species is most often encountered near permanent

waterholes in rocky ranges, or among riverine vegetation (Pearson, 1993).

The nearest recent record of the Pilbara Olive Python is from 2013 when the species was recorded 11
km north-west of the Western Hill Deposit (DPaW, 2018).

During the current field surveys, a Pilbara Olive Python was recorded on motion camera at VRT-WA16
in Deposit H, within Gorge or Gully habitat. The camera had been pointed to water pool WB-WAH1,
from which the python emerged to investigate a macropod that had come to the water to drink. Scats
of the Pilbara Olive Python were also found in cave CWANO4, which is located in Hilltop, Hillslope,
Ridge or Cliff habitat within the Western Hill Deposit.

Gorge or Gully habitat is the most significant habitat or core habitat for the Pilbara Olive Python in the
Study Area as it contains important denning and foraging habitat in the form of caves, crevices and
water features. Also providing important foraging habitat for the species are the Drainage Area and
Hilltop, Hillslope, Ridge or Cliff habitats. Any water features represent particularly important foraging
locations as the species utilises water pools during hunting, as observed at VRT-WA16. Drainage Area

habitat also represents suitable dispersal habitat for the species.

Page 82



West Angelas Beyond 2020: Terrestrial Fauna Assessment

Pilbara Flat-headed Blind-snake (Anilios ganei)

The Pilbara Flat-headed Blind-snake is listed by the DBCA as a Priority 1 species. Given the Pilbara
Flat-headed Blind-snake has a cryptic, fossorial habit, the species is rarely encountered. Little is known
of this species’ ecology, but, like most other blind snakes, it is insectivorous, feeding on termites and
their eggs, as well as the larvae and pupae of ants (Cogger, 2014). The Pilbara Flat-headed Blind-
snake is associated with moist gorges and gullies, and potentially within other stony habitats (Cogger,
2014).

The nearest recent record of the species to the Study Area is from 2006 and is located approximately
19 km northeast of Deposit H (DPaW, 2018). An additional five records are located within 80 km to the
east of the Study Area, including a record from 2014 approximately 30 km south-southeast and a record

from 2008 approximately 35 km east-northeast.

During the current field surveys, one individual of the Pilbara Flat-headed Blind-snake was captured in
a pit trap at VRT-WAOQ8 within Drainage Area habitat in Deposit J.

Within the Study Area, the Pilbara Flat-headed Blind-snake is most likely to occur in any moist sail

within Gorge or Gully, and it may also occur within Drainage Area habitat.

Pilbara Barking Gecko (Underwoodisaurus seorsus)

The Pilbara Barking Gecko is listed by the DBCA as a Priority 2 species. The species is only known
from a small area of the Hamersley Range, from north of Tom Price to the West Angelas mine area,

where it has been encountered in rocky areas, including within a rocky gorge (Doughty & Oliver, 2011).

While the Pilbara Barking Gecko was not recorded during the current field surveys, it has been

previously recorded within Deposit H and about 2 km southwest of Deposit H (Ecologia, 2014).

Within the Study Area, the species is most likely to occur within Gorge or Gully and Hilltop, Hillslope,
Ridge or Cliff habitats.
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Western Pebble-mound Mouse (Pseudomys chapmani)

The Western Pebble-mound Mouse is listed by the DBCA as a Priority 4 species. The species has
experienced a significant decline in their range through the Gascoyne and Murchison and is now
considered endemic to the Pilbara (Start, Anstee & Endersby, 2000). The Western Pebble-mound
Mouse almost exclusively occurs on the gentler slopes of rocky ranges where the ground is covered
with a stony mantle and vegetated by hard spinifex, often with a sparse overstorey of eucalypts and
scattered shrubs (Anstee & Armstrong, 2001). Records of the species often consist of stony mounds
that have been constructed by the species. Many of these mounds are no longer used by the species

and they can persist in a landscape for decades.

Previous surveys have also recorded the Western Pebble-mound Mouse in all four deposits that make
up the Study Area, with 52 records coming from Western Hill, 17 from Deposit J, nine from Deposit H
and two from Deposit F. This species predominantly occurs within Hilltop, Hillslope, Ridge or Cliff and

Footslope and Plain habitats, which occur across all five deposits within the Study Area.

During the current field surveys, one Western Pebble-mound Mouse was captured at site VRT-WAOQ6
within Drainage Area habitat in Deposit J. A total of 22 mounds constructed by the species were also
observed, five of which were considered active (i.e. currently used by the species). Of these five, four
were located on stony slopes of Hilltop, Hillslope, Ridge or Cliff habitat and one was located within
Footslope and Plain habitat (Table 5.9).

Within the Study Area, the Western Pebble-mound Mouse most likely occurs within Footslope and Plain
habitat and on the stony slopes of Hilltop, Hillslope, Ridge or Cliff habitat, which provide suitable material
for the construction of mounds. The Western Pebble-mound Mouse is also likely to utilise habitats
adjacent to these areas for foraging, as indicated by the capture of an individual at VRT-WAQ6, which

is located within Drainage Area habitat immediately adjacent to Footslope and Plain habitat.

Fork-tailed Swift (Apus pacificus)

The Fork-tailed Swift is listed as a Migratory listed species under the BC Act and EPBC Act. The species
breeds in Asia and winters in Australia and southern New Guinea (Johnstone & Storr, 1998). Ecologia
(2014) recorded approximately 550 individuals from various sites in the West Angelas area in 2014,

including from sites located 300 m northwest and 900 m west of Deposit J and Mt Ella East.

During the current field surveys, 20 individuals were recorded flying during an avifauna census at VRT-
WAO1 (Western Hill Deposit). Fork-tailed Swifts spend much of their time in the air and are not
dependent on any particular terrestrial habitat. All habitats within the Study Area provide suitable habitat

for the species although individuals would not be restricted to or dependent on these.
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Vertebrate Fauna of Conservation Significance Considered Likely to Occur in the Study Area

Two species were considered Likely to occur in the Study Area, the Peregrine Falcon and Grey Falcon.

Peregrine Falcon (Falco peregrinus)

The Peregrine Falcon is listed as OS (‘other specially protected fauna’) under the BC Act, which means
that special protection is required to ensure its conservation. In arid areas it is most often encountered
along cliffs above rivers, ranges and wooded watercourses where it hunts birds (Johnstone & Storr,
1998). It typically nests on rocky ledges occurring on tall, vertical cliff faces and also occasionally within
tall trees occurring along major drainage lines (Olsen & Olsen, 1989). The species is also known to

nest on radio towers and other human-built structures.

The closest record of the Peregrine Falcon to the Study Area is from 2010 and is located approximately
8 km north of the Study Area (DPaW, 2018).

Hilltop, Hillslope, Ridge or CIliff habitat within the Study Area offers potential nesting sites for the
Peregrine Falcon, while potential foraging habitat for the species can be found in the Drainage Area,
Mulga Spinifex Woodland, Mixed Acacia Woodland and Footslope and Plain habitats.

Grey Falcon (Falco hypoleucos)

The Grey Falcon is listed as Vulnerable under the BC Act. The species favours treeless areas as well
as timbered lowland plains for foraging, particularly Acacia shrublands in areas with tree-lined water-
courses (Garnett, Szabo & Dutson, 2011). Grey Falcons are known to breed in the nests of other bird
species that are located in tall trees along watercourses. They are thought to be threatened by pastoral

activities, which may limit recruitment and provision of nest trees (Garnett, Szabo & Dutson, 2011).

The closest record of the Grey Falcon to the Study Area is from 1997 and is located approximately 3
km west of the Western Hill Deposit within Karijini National Park. A further three records from 2008 are
located as close as 10 km north of Deposit H (DBCA, 2019a).

Tall trees within Drainage Line habitat represent potential breeding sites for the Peregrine Falcon, while
potential foraging habitat for the species can be found in the Drainage Area, Mulga Spinifex Woodland,

Mixed Acacia Woodland and Footslope and Plain habitats.
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Vertebrate Fauna of Conservation Significance Considered to Possibly Occur in the Study Area

Two species were considered to Possibly occur in the Study Area: the Short-tailed Mouse and Brush-

tailed Mulgara.

Short-tailed Mouse (Leggadina lakedownensis)

The Short-tailed Mouse is listed by the DBCA as a Priority 4 species. The species is endemic to northern
Australia, where it occurs from Cape York in the east to the Pilbara in Western Australia, although the
distribution is discontinuous (Moro & Kutt, 2008). There are populations present on Thevenard Island
and Serrurier Island in Western Australia, the latter being a translocated population, introduced for
conservation purposes (Lee, 1995; Moro & Kutt, 2008). It is a nocturnal species found in a variety of
habitats including open tussock and hummock grasslands, samphire and sedgelands, Acacia
shrublands, Eucalyptus and Melaleuca woodlands and stony ranges (Lee, 1995; van Dyck & Strahan,
2008). Preferred habitat comprises seasonally inundated habitats on red or white sandy-clay soils (Moro
& Kutt, 2008).

The Short-tailed Mouse has been previously been recorded within cracking clay habitat located
approximately 5 km from the Study Area. Marginally suitable habitat for the species occurs in the Study
Area within Drainage Area, Footslope and Plain, Mulga Spinifex Woodland and Mixed Acacia Woodland
habitats.

Brush-tailed Mulgara (Dasycercus blythi)

The Brush-tailed Mulgara is listed by the DBCA as a Priority 4 species. The species is found in sandy
habitats and gibber plain (Pavey, Nano, Cooper, Cole & McDonald, 2012). In Western Australia the

species occurs in the Pilbara and Western Deserts, with few records in the Murchison region.

The nearest records of the species are from 2014 and are located approximately 35 km south of the
Study Area (DBCA, 2019a). No burrows that could be attributed to the Brush-tailed Mulgara were
located during the current field surveys. The species is considered to Possibly occur in the Study Area
because of the proximity of recent records and the fact that marginally suitable habitat is present within
Mulga Spinifex Woodland and Footslope and Plain habitats.

Threatened Vertebrate Fauna Considered to Unlikely Occur in the Study Area

Night Parrot (Pezoporus occidentalis)

The Night Parrot is listed as Critically Endangered under the BC Act and Endangered under the EPBC
Act. The species was thought to be extinct until it was rediscovered 2013 within Queensland’s Pullen
Pullen Reserve. Subsequently, the species has been found in Goneaway National Park and Diamantina
National Park in Queensland (Palaszczuk & Miles, 2017) and at two locations in central Western
Australia (Hamilton, Burbidge, Douglas & Gilbert, 2017; Jackett, Greatwich, Swann & Boyle, 2017; Mills,
2017).
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The Night Parrot is a small, elusive and ground-dwelling parrot endemic to Australia (DoEE, 2018). The
species is nocturnal and highly cryptic, inhabiting arid and semi-arid areas that contain dense, low
vegetation. Based on confirmed records, the habitat of the Night Parrot consists of Triodia grasslands
that are found in: stony or sandy environments; samphire and chenopod shrublands containing Atriplex,
Bassia and Maireana; floodplains and claypans; and on the margins of saltlakes, creeks or other
sources of water (McGilp, 1931; North, 1898; Whitlock, 1924; Wilson, 1937). Night Parrots have also
been observed entering dense Duma growth when flushed from a more typical habitat (Boles,
Longmore & Thompson, 1994; Forshaw, 1981) and one record of the species is from Acacia woodland
(North, 1898). A carcass of the species was found near Boulia in Queensland, recovered from the side
of a road in an area containing low, sparse Astrebla, Calotis and species of chenopods, with some
patches of exposed gibber (Boles, Longmore & Thompson, 1994). Another carcass has recently been
recovered from near a waterhole surrounded by sparse vegetation within Diamantina National Park
(Anstis & Altig, 2007).

Based on accepted records, the habitat of the Night Parrot consists of 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 spinifex (Triodia that has not been burned for at least 50 years)
for roosting and nesting, as well as habitats containing various grasses and herbs for foraging, old-
growth (often more than 50 years unburnt) spinifex ( Triodia) for roosting and nesting (DPaW, 2017).
Foraging habitat is likely to be more important if it is adjacent to or within about 10 km of patches of
Triodia deemed suitable as roosting habitat (DPaW, 2017); however, foraging habitat is not necessarily
within or adjacent to roosting habitat, as individuals are known to fly up to 40 km in a single night to
forage. Triodia is likely to provide a good food resource at times of mass flowering and seeding. The
succulent Sclerolaena provides the Night Parrot with a source of food and moisture and other succulent

chenopods are likely to be similarly important.

The distribution of the Night Parrot is very poorly understood. The small humber of confirmed or
verifiable records prevents the population size from being assessed with any accuracy. The distribution
of the species is likely to be highly fragmented and continuing to decline in area. It is thought that there
are about 50 breeding birds across five subpopulations, with the largest subpopulation consisting of
about 20 breeding birds (Crowley, 2000).

There are few records of the Night Parrot in Western Australia. The species had not been sighted since
1912 when three individuals were observed in April 2005 at Minga Well, approximately 100 km north of
the Study Area on the northern side of the Fortescue Marsh (Davis & Metcalf, 2008). The Night Parrot
has since been recorded in the East Murchison at Matuwa and Millrose pastoral station ~530 km south
east of the Study Area (Hamilton, Burbidge, Douglas & Gilbert, 2017; Jackett, Greatwich, Swann &
Boyle, 2017; Mills, 2017).
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Calls of the same frequency as known Night Parrot calls (Leseberg, Murphy, Jackett, Greatwich, Brown,
Hamilton, Joseph & Watson, 2019) were recorded in the Western Hill Deposit within Mulga Spinifex
Woodland habitat at site VWAW-85 which were recorded in close proximity to large spinifex hummocks
nearby sumps containing water during the Level 2 survey. The calls were always faint and recorded all
on the same night (i.e. not during any subsequent nights at the same locations). Despite these
sounds/calls resembling those of Night Parrot, there was insufficient information to conclude these were
attributable to Night Parrot. Significantly, the sounds were associated with periods of wind gusts. Further
targeted sampling in May — July 2019 (Biologic, in prep.) was conducted to verify the source of these
noises. This additional sampling provided sufficient detail to confirm that these calls were produced by
the movement of nearby tree branches, and/or the subtle movement of the Song Meters or their
attachment, when fixed to an object (e.g. a tree) (Jackett, 2019b) during heavy wind gusts. Based on
the significant amount of targeted sampling effort undertaken within the Study Area for this species
(Biologic, 2019), and the lack of records within the region, it is regarded as Unlikely that the species

resides in the Study Area.

The Study Area contains marginally suitable habitat for the species in the form of sandy and stony flats
containing patches of large spinifex hummocks, such as those observed within the Mulga Spinifex
Woodland habitat, as well as the Drainage Area, and Footslope and Plain habitats in areas that remain
long unburnt from fire. As only marginal habitat exists on site, and the cryptic nature of the species, it

is still considered Unlikely for the species to occur in the Study Area.

A total of 330 invertebrate specimens were collected during the field surveys, including 36 mygalomorph
spiders, one selenopid spider, 102 pseudoscorpions, 29 scorpions, 60 myriapods, 15 gastropods and
87 isopods (Appendix L). More specimens were collected during the Phase 2 survey (267 specimens)

than the Phase 1 survey (63 specimens).

The specimens collected belonged to 36 unique taxa. While none of these taxa are Confirmed SRE, 17
were considered to be Potential SRE. The remaining 19 taxa were considered to be Widespread. Of
the 17 morphospecies that were considered as Potential SRE, a subset number of specimens of each
of the morphospecies was submitted to the WAM MSU for a BLAST against their database. Only
Arachnida and Diplopoda sequences were submitted to WAM MSU as an appropriate Isopoda
sequence library is not currently available. The results from WAM MSU BLAST analysis can be found

in Appendix M.

The results of the molecular analysis revealed that there are 23 molecular species (operational
taxonomic units or OTU) that represent Potential SRE. Of these 23 OTUs the majority do not appear to
be restricted to the Study Area. Many have been collected in close proximity to the Study Area. Six
OTUs, however lack adequate data to ascertain their distribution beyond the Study Area. These are

highlighted in bold through the results section.
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Mygalomorphae: Idiopidae

Anidiops sp. MYG286

One specimen of this taxon was trapped within Stony habitat (Figure 5.5). The specimen was unable
to be identified to species level morphologically and was sent for sequencing. Molecular analysis
undertaken by WAM MSU indicated that this specimen is the same as other specimens from the region
classified as Anidiops sp. MYG286 (Appendix M). It was 100% similar to another Anidiops sp. MYG286
collected less than 20 km from the Study Area (WAMT116766). It was also in a clade that included
specimens from Hope Downs, Area C, and South Parmelia, all between 50 to 100km of Newman. These
specimens were recorded as Gaius ‘tealei’ in the WAM database search conducted in the desktop

assessment for this report.

There are 84 previous records of this family from 46 locations within 10 km of the Study Area (Figure
5.6; Appendix G). The family Idiopidae includes Widespread, Potential SRE and Confirmed SRE
species; however, many species are being regarded as Confirmed SRE based on recent molecular and
morphological revisions (Rix et al., 2018). Until further work is carried out on the distribution of this

molecular species it will considered Potential SRE.

Mygalomorphae: Nemesiidae

Nemesiidae sp.

Four specimens of this taxon were collected from three sites (Figure 5.5). Three of the four specimens
were mature males collected in pitfall traps within Gorge/Gully (two specimens) and Eucalypt Woodland
habitat (one specimen); they were likely active on the surface in search of a mate. The fourth specimen

was a female or juvenile collected from a burrow in Mulga Woodland habitat. (Table 5.10).

The mature male specimens were compared to other species known from the local area within the WA
Museum collection, but no morphological match was found despite the species being very distinctive
(E. Volschenk pers. comm.). The sequences of these specimens were sent to WAM MSU for molecular
analysis. When compared to regional sequences of Nemesiidae these four specimens were clustered
together on the tree (100% related), however, they were at least 15% divergent from their closest
relatives in the region (Appendix M). WAM has deemed it to be a previously unrecorded taxon and
hence Potential SRE.
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Table 5.10: Specimens of Arachnida that represent Potential SRE collected during the survey.

No. is the number of specimens; Dep is Deposit and Mt Ella E is Mt Ella East.

Deposit

Class Family Lowest/Molecular ID Site Method Habitat Type Habitat Zone No.
Idiopidae Anidiops MYG286 SRE-WA04 \xﬁs‘em Pitfall Trap (Dry) | Stony Plain Stony Plain 1

Nemesiidae Nemesiidae n. sp. SRE-WA14 Rgrr')thF Hand collected Mulga Woodland ggr;gy/ Stony 1

Nemesiidae n. sp. SRE-WA20 Bgth Pitfall Trap (Dry) Gorge/ Gully Gully 2

Araneae Nemesiidae n. sp. SRE-WA21 Bﬁth Pitfall Trap (Dry) Eucalypt Woodland | Stony Plain 1
Aname MYG004 SRE-WA14 ﬁgfth': Pitfall Trap (Dry) | Mulga Woodland Sgi‘gy/ Stony 1

Kwonkan MYG380 SRE-WA14 n’iﬁStem Hand collected Mulga Woodland Sgi‘gy/ Stony 1

Selenopidae | Karaops nyangumarta SRE-WAO01 ytDil:fJE Hand collected Gorge/ Gully Gully 1

Chthoniidae | Tyrannochthonius sp. indet. | SRE-WA63 Dep H Leaf/soil sieving Gorge/ Gully Hillslope 3

Tyrannochthonius sp. indet. | SRE-WA79 Dep H Leaf/soil sieving Gorge/ Gully Gully 2

Tyrannochthonius sp. indet. | SRE-WA83 Dep H Leaf/soil sieving Gorge/ Gully Gully 3

Olpiidae Austrohorus sp. indet. SRE-WA77 Dep H Leaf/soil sieving Gorge/ Gully Gully 1

Austrohorus sp. indet. SRE-WA95 gAtDIiIEJE Leaf/soil sieving Hillcrest/ Hillslope ::::glrs:(ta/ Upper 1

Pseudoscorpiones Euryolpium sp. indet. SRE-WA14 RgfthF Leaf/soil sieving Mulga Woodland g;r;gy/ Stony 1
Genus 7/4 sp. indet. SRE-WA71 BifthF Leaf/soil sieving Ironstone Outcrops ﬁﬁliulating Low 1

Genus 7/4 sp. indet. SRE-WA90 g‘/ltDiIEJE Leaf/soil sieving Gorge/ Gully Hillslope 1

Indolpium sp. indet. SRE-WA14 Bgrr')thF Leaf/soil sieving Mulga Woodland §|aari]:y/ Stony 1

Indolpium sp. indet. SREWASS | o Leaf/soil sieving | (o0 Prainage | Medium Drainage | -4

Indolpium sp. indet. SRE-WA40 g"“Di'Lf‘ JE Leaf/soil sieving | Hillcrest/ Hillslope ::::glrssg Upper 1
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Deposit

Class Family Lowest/Molecular ID Site Method Habitat Type Habitat Zone No.
Indolpium sp. indet. SRE-WA57 gtDEEJE Leaf/soil sieving Ironstone Outcrops | Gully 2

Indolpium sp. indet. SRE-WAG3 gtDE:?JE Leaf/soil sieving Gorge/ Gully Hillslope 4

Indolpium sp. indet. SRE-WAS83 Dep H Leaf/soil sieving Gorge/ Gully Gully 1

Xenolpium sp. indet. SRE-WA09 Bgfﬂf Hand collected Gorge/ Gully Gully 1

Olpiidae sp. indet. SRE-WA90 Rith Leaf/soil sieving Gorge/ Gully Hillslope 1

Buthidae Lychas sp. indet 1 SRE-WAS85 \|f|\liﬁstern Leaf/soil sieving Mulga Woodland Stony Plain 1

Lychas sp. indet 2 ?108137WAW gltDil:fJE Subfauna scrape (blank) (blank) 1

Scorpiones Lychas sp. indet 2 SRE-WA13 \|f|\liﬁstern Pitfall Trap (Dry) Stony Plain Footslope 1
Lychas sp. indet 2 SRE-WA23 X'ViﬁStem Pitfall Trap (Dry) | Gorge/ Gully Gully 2

Lychas sp. indet 2 SRE-WA40 | (o Leafisoil sieving | Hillcrest/ Hillslope ::::glrs;g Upper 1
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Aname sp. MYG004

One specimen was collected from a burrow at the same site (SRE-WA14) within Mulga Woodland
habitat that a specimen of Nemesiidae sp. indet. was found in a burrow (described above) (Figure 5.5).
The specimen could not be identified to species morphologically and was sent for molecular analysis.
It was identified as being 99% similar to Aname sp. MYG004 (WAMT116863) collected less than 5 km
outside of the Study Area. This molecular species is well-supported and is represented by a number of
other specimens from the area (50-130 km west and northwest of Newman). However, until further

taxonomic work is undertaken on this molecular species it is considered Potential SRE.

Kwonkan sp. MYG380

A single male specimen of this taxon was trapped within Stony Plain habitat (Figure 5.5). The specimen
was unable to be identified to species level morphologically. It was 97% similar to one record of
Kwonkan ‘MYG380-DNA’ found less than 10 km from the Study Area (WAMT116744). There are six
previous records of Kwonkan sp. within 10 km of the Study Area (Appendix H) including the one
Kwonkan ‘MYG380-DNA’ specimen. The other five specimens represent Kwonkan ‘MYG339-DNA’,
which is a Confirmed SRE species. While Kwonkan ‘MYG380-DNA’ has not been designated an SRE

status, being a Kwonkan sp., it is likely to be a Potential SRE species.

Araneomorphae: Selenopidae

Karaops nyangumarta

One specimen of this taxon was collected from Gorge/Gully habitat Figure 5.3). The specimen was
unable to be identified to species level morphologically. Molecular analysis revealed it to be 99.5%
similar to a specimen identified as Karaops nyangumarta (WAMT116567) collected less than 20 km
from the Study Area. There are 127 previous records of Karaops spp. from the database search,
including five records of the Potential SRE Karaops nyangumarta. All five were recorded 100 km
northwest of the Study Area (Figure 1.1; Appendix H).

Pseudoscorpiones: Chthoniidae

Tyrannochthonius sp. indet.

Eight specimens of this taxon were collected during leaf/soil sieving at three sites within Gorge/Gully
habitat (Figure 5.6). These specimens were unable to be identified to species level morphologically.
One Widespread taxon belonging to the genus Tyrannochthonius (T. aridus) is known throughout the
region, although recent molecular studies have indicated this might be a species complex of Potential
SRE species. There are three previous records of Tyrannochthonius sp. from three locations within 10
km of the Study Area (Figure 5.6; Appendix H).

Eight specimens were sent for molecular analysis. At the time of the provision of sequences to WAM
MSU, only one specimen yielded a viable sequence for BLAST analysis. This sequence was not of high

quality and the resulting analysis did not place the specimen within the pseudoscorpions and most likely
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represents contamination. Of the remaining seven specimens, six yielded viable sequence during a
second round of amplification; however, these sequences could not be provided to WAM MSU in time
for the report production. Further analysis of the remaining sequences would provide clarity in
determining where these specimens sit within the genus. The species is still treated as representing a
Potential SRE.

Pseudoscorpiones: Olpiidae

Austrohorus sp. indet.

Two specimens of this taxon were collected during leaf/soil sieving at two sites within Hillcrest/Hillslope
and Gorge/Gully habitats (Figure 5.6). These specimens were unable to be identified to species level
morphologically. There are six previous records of Austrohorus sp. from four locations within 10 km of
the Study Area (Figure 5.6; Appendix H). Although one Widespread taxon belonging to this genus is
known throughout the region, recent molecular studies have indicated this taxon might be a species
complex of Potential SRE species. It is therefore possible that the specimens represent a Potential SRE

species.

Neither sequences yielded viable sequences during the first round of amplification and hence were not
provided to WAM for analysis. The second round of amplification, however, did yield viable sequences
so further analysis of the remaining sequences would provide clarity in determining where these

specimens sit within the genus. The species is still treated as representing a Potential SRE.

Euryolpium sp. indet.

One specimen of this species was collected from within Mulga Woodland (Figure 5.6). As it was a
damaged, juvenile specimen it could only be morphologically identified as Olpiidae sp. indet.; however,
it was recognised as possibly being a previously unseen species (E. Volschenk pers. comm.). Molecular
analysis has placed this specimen as being 97% similar to another specimen (WAMT127762), a
currently undescribed species of Euryolpium (Appendix X). The WAM specimen was not recorded in

the WAM database query and so is assumed to occur outside of the 40 km? radius of the Study Area.

Euryolpium as a genus is generally regarded as primarily containing widespread species and hence
the other Euryolpium specimens were not sequenced. Further sequencing could provide some

clarification regarding the likelihood that the specimens recorded in the Study Area are widespread.

Genus 7/4 sp. indet.

Three specimens of this taxon were recorded from three sites within Gorge/Gully (two specimens) and
Ironstone Outcrops (one specimen) habitats (Figure 5.6). One was hand-collected from vegetation while
the other two were collected during leaf/soil sieving. Initially identified morphologically as Xenolpium sp.
indet., molecular analysis placed two of the three specimens squarely within the clade of undescribed
Genus 7/4 sp. indet. (one specimen from Gorge/Gully site SRE-WA79 failed to provide viable
sequences). This species is a known but as yet undescribed species. The WAM database search for

Genus 7/4 yielded 34 entries for the area, two of which appeared within the molecular clade of Genus
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7/4 sp. indet in the current analysis. Both these specimens were from 65 km northwest of Newman.

Until further taxonomic work is carried out on the species, the specimens represent a Potential SRE.

Indolpium sp. indet.

Ten specimens of this taxon were collected during leaf-soil sieving at six sites within Mulga Woodland
(one specimen), Medium Drainage Line (one specimen), Hillcrest/Hillslope (one specimen), Ironstone
Outcrops (two specimens) and Gorge/Gully (five specimens) habitats (Figure 5.6). The genus Indolpium
is found throughout the Pilbara and is poorly known taxonomically; however, recent DNA work has
identified many cryptic species which are considered to be Potential SRE. There are 27 previous
records of Indolpium sp. from 21 locations within 10km of the Study Area, including one previous record

from within the Study Area (Figure 5.6; Appendix H).

Only two specimens revealed viable sequences during the first round of amplification and were provided
to WAM for analysis. Both sequences were 10 % divergent (only 90% similar) from each other and
ranged between 9-15% different from their nearest neighbours in the key (Appendix X). Both specimens
were from two different Gorge/Gully sites (SRE-WAG3 in Mt Ella East and Deposit J and SRE-WAB83 in
Deposit H). It is possible the two specimens represent two new and different taxa. The second round
of amplification, however, did yield a further five viable sequences so further analysis of the remaining
sequences would be useful in determining where these specimens sit within the tree. The specimens

are treated as representing one or more Potential SRE species.

Xenolpium sp. indet.

One specimen of this species was collected from within Gorge/Gully habitat (Figure 5.6). This specimen
was unable to be identified to species level morphologically; however, it was recognised as possibly
being a previously unseen species (E. Volschenk pers. comm.). Molecular analysis did not yield a viable
sequence for WAM MSU even through two rounds of amplification and so cannot be resolved using
molecular techniques at the moment. Further legs could be removed from the specimen to re-attempt

amplification. Currently the specimen represents a Potential SRE.

Olpiidae sp. indet.

One specimen of this species was also collected from within Gorge/Gully habitat (Figure 5.6). This
specimen was unable to be identified to species level; however, it was recognised as possibly being a
previously unseen species (E. Volschenk pers. comm.). Molecular analysis did not yield a viable
sequence for WAM MSU even through two rounds of amplification and so cannot be resolved using
molecular techniques at the moment. Further legs could be removed from the specimen to re-attempt

amplification. Currently the specimen represents a Potential SRE.

Scorpiones: Buthidae

Lychas bituberculatus / ‘hairy tail complex

Six specimens of this species complex were collected from the Study Area. They were morphologically

identified as either L. bituberculatus complex or L. ‘hairy tail’ complex by Dr Erich Volschenk. The
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species complex is known from throughout the Pilbara and has been recorded previously at Paraburdoo
(Figure 5.6; Appendix H). The specimens may be representatives of multiple Potential SRE species (E.
Volschenk pers. comm. 2018) as the whole species complex requires morphological and molecular
review. All six specimens were sent for molecular analysis and were successfully sequenced with the

following results.

Lychas sp. indet. 1 (Lychas bituberculatus / ‘hairy tail complex)

Two specimens of this species were collected from two sites during leaf/soil sieving within Mulga and
Eucalypt Woodland habitats (Figure 5.6). They sit well within a clade that contains species
morphologically identified as L. bituberculatus and have been informally designated as L. sp. indet. 1

(Appendix M). Currently the specimens represent a Potential SRE.

Lychas sp. indet. 2 (Lychas bituberculatus / ‘hairy tail complex)

Four specimens of this species were recorded from three sites within Stony Plain (one specimen),
Hillcrest/Hillslope (one specimen) and Gorge/Gully (two specimens) habitats (Figure 5.6). Three
specimens were trapped while one specimen was collected during leaf-soil sieving. A fifth specimen
was collected in borehole RC17WAWO0183 during the West Angelas Subterranean Fauna Survey in
2019. This additional specimen was also sequenced. All five specimens fall well within a clade that
contains specimens mainly identified as L. ‘hairy tail’ (Appendix M). This has been given the informal

designation of L. sp. indet. 2. Currently the specimens represent a Potential SRE.

Isopoda: Armadillidae

Buddelundia ‘47’

Twelve specimens of this taxon were recorded from four sites Hillcrest/Hillslope (nine specimens),
Gorge/Gully (two specimens) and Minor Drainage Line (one specimen) habitats (Figure 5.7). Two
specimens were trapped while 10 specimens were collected during leaf/soil sieving. This taxon is a
Potential SRE, as it is limited in distribution and may represent a complex of two more limited species
(S. Judd pers. comm. 2018). The nearest record of this taxon to the Study Area is located approximately
35 km southwest of the Study Area (Appendix H).

Buddelundia ‘77’

Six specimens of this taxon were collected during leaf/soil sieving at one site within Gorge/Gully habitat
(Figure 5.7). This taxon has a highly limited distribution consisting of two disjunct populations that may
represent two separate Potential SRE species (S. Judd pers. comm. 2018). There are no previous

records of this taxon within 10 km of the Study Area.

Buddelundia sp. indet.

Six specimens of this taxon were trapped at two sites within Gorge/Gully (five specimens) and Medium
Drainage Line (one specimen) habitats (Figure 5.7). These specimens were unable to be identified to

species level. They may represent Widespread or Potential SRE species, both of which are known to
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occur in the region. For example, they may represent additional specimens of the Potential SRE species
Buddelundia ‘47’ and Buddelundia ‘77’ described above, or they may represent additional specimens
Buddelundia ‘15’ and Buddelundia ‘16’, which were also recorded during the field surveys. Molecular
analysis would be required to determine whether the specimens collected align with previous records
of the genus and/or represent known SRE species. However, currently the sequence library for Pilbara
Isopoda both in public and museum databases is poor and a large amount of comparison work would

be required before molecular species delineation is attempted.
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Table 5.11: Specimens of Isopoda, Diplopoda and Gastropoda that represent Potential SRE collected during the survey.

No. is the number of specimens; Dep is Deposit and Mt Ella E is Mt Ella East.

Class Family Lowest/Molecular ID Site Deposit Method Habitat Type Habitat Zone No.
Crustacea
Buddelundia sp. 47 SRE-WA23 “D”;E'ja E& Pitfall Trap (Dry) | Gorge/ Gully Gully 2
Buddelundia sp. 47 SRE-WA40 | MtElaE & Leaf/soil sieving | Hillcrest/ Hillslope | Hillcrest/ Upper | ¢
Dep J Hillslope
Buddelundia sp. 47 SRE-WA40 | MtEIAE& 1) ofisoil sieving | Hillcrest/ Hillslope | Hhicrest/ Upper | 5
Dep J Hillslope
Buddelundia sp. 47 SRE-WA36 | MiElaE & Leafisoil sieving | Hillcrest/ Hillslope | Hillslope 1
Isopoda Armadillidae P Undulating Low
Buddelundia sp. 47 SRE-WA61 Western Hill Leaf/soil sieving | Minor Drainage Line Hills 9 1
Buddelundia sp. 77 SRE-WA83 Dep H Leaf/soil sieving | Gorge/ Gully Gully 6
Buddelundia sp. indet. SRE-WA50 Dep H Pitfall Trap (Dry) | Gorge/ Gully Gully 5
Buddelundiinae sp. indet. SRE-wA3s | MtElaE& Pitfall Trap (Dry) | Medium Drainage | Medium Drainage |
Dep J Line Line
Diplopoda
Austrostrophus Clade A SRE-WA20 Dep F North Active foraging Gorge/ Gully Gully 8
Austrostrophus Clade A SRE-WA50 DepH Pitfall Trap (Dry) | Gorge/ Gully Gully 1
Austrostrophus Clade A SRE-WAG4 Dep H Leaf/soil sieving | Gorge/ Gully Gully 1
Austrostrophus Clade A SRE-WA74 Dep H Active foraging Minor Drainage Line E/::]neor Drainage 6
Spirobolida Trigoniulidae
Austrostrophus Clade A SRE-WA84 Dep H Active foraging Gorge/ Gully Gorge 3
Austrostrophus Clade E SRE-WA23 Western Hill Pitfall Trap (Dry) | Gorge/ Gully Gully 1
Austrostrophus Clade F SRE-WA36 :\D/I;pElja E& Pitfall Trap (Dry) | Hillcrest/ Hillslope Hillslope 3
Austrostrophus Clade unknown 1 SRE-WA20 Dep F North Pitfall Trap (Dry) | Gorge/ Gully Gully 1
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Austrostrophus Clade unknown 1 SRE-WA32 Dep F North Leaf/soil sieving | Gorge/ Gully Gorge 11
Austrostrophus Clade unknown 1 SRE-WA32 Dep F North Leaf/soil sieving | Gorge/ Gully Gorge 2
Austrostrophus Clade unknown 2 SRE-WA40 IB/I;FI)EIja E& Leaf/soil sieving | Hillcrest/ Hillslope :::::Irgste/ Upper 1
Austrostrophus Clade unknown 2 SRE-WA36 IB/I;FI)EIja E& Pitfall Trap (Dry) | Hillcrest/ Hillslope Hillslope 2
Austrostrophus Clade unknown 2 SRE-WAT71 I\D/I;pEIja E& Leaf/soil sieving | Ironstone Outcrops gir?lc;ulating Low 9
Austrostrophus sp. indet. SRE-WA20 Dep F North Leaf/soil sieving | Gorge/ Gully Gully 2
Austrostrophus sp. indet. SRE-WA23 DepH Pitfall Trap (Dry) | Gorge/ Gully Gully 1
Austrostrophus sp. indet. SRE-WA57 Dep H Leaf/soil sieving | Ironstone Outcrops | Gully 1
Austrostrophus sp. indet. SRE-WA70 Dep H Active foraging Hillcrest/ Hillslope :::::Irgste/ Upper 1
Austrostrophus sp. indet. SRE-WA72 DepH Leaf/soil sieving | Gorge/ Gully Gully 3
Austrostrophus sp. indet. Dep H Pitfall Trap (Dry) | Stony Plain Stony Plain 1
Austrostrophus sp. indet. SRE-WAS83 DepH Leaf/soil sieving | Gorge/ Gully Gully 1

Gastropoda

aEupuImonat Camaenidae | Sinumeloninae sp. indet. SRE-WAO01 “DA;EF E& (blank) Gorge/ Gully Gully 1
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Myriapoda: Trigoniulidae

Austrostrophus sp. indet.

A total of 59 specimens of this taxon were recorded within from 15 sites within Gorge/Gully (35
specimens), lronstone Outcrops (ten specimens), Hillcrest/Hillslope (seven specimens), Minor
Drainage Line (six specimens) and Stony Plain (one specimen) habitats (Figure 5.6). Ten specimens
were trapped, ten specimens were detected during active foraging and 39 specimens were collected
during leaf-soil sieving. These specimens were unable to be identified to species level morphologically.
Recent molecular studies have indicated that Austrostrophus sp. may represent a complex of Potential
SRE species. There are 25 previous records of Austrostrophus sp. from 19 locations within 10 km of
the Study Area, including three records from one location within the Study Area (Figure 5.7; Appendix
H).

Sixteen specimens representing the spread of sites and habitat types were sent to WAM MSU for
analysis. All 16 provided viable sequences and fell into three known clades and two new clades for

Austrostrophus in the region.
e Austrostrophus Clade A

Five specimens are >99% similar to each other and to another Clade A specimen WAMT131157. The
WAM specimen was collected 18 km east of West Angelas Aerodrome within the Study Area (Appendix
G, Appendix Meroor). This specimen and the specimens from the current study sit within a couplet that
contains specimens from Area C and South Flank, both approximately 100 km northwest of Newman.
This couplet sits within a larger group of clades that contains numerous specimens from the region,
including Austrostrophus Clade Unknown 2 (see below). Until the genus is phylogenetically analysed
and species clades defined, it is difficult to say whether this particular clade will be SRE or not, hence

it is classified as Potential SRE.
e Austrostrophus Clade E

Only one sequence was identified as 99% similar to WAMT107389 and WAMT100768 (Clade E)
(Appendix G, Appendix M), these occurred between 20 — 40 km from the Study Area. This Clade sits
quite separately from the other Clades in the genus however, WAMT 107389 was collected from Hope
Downs, 74 km northwest of Newman and WAMT 100768 was collected from Area C, 92 km northwest
of Newman. This indicates that the specimen in this Clade from the current study is found in the local

area outside of the Study Area. However, it still may represent a Potential SRE species.
e Austrostrophus Clade F

Three specimens are >99% similar to each other and to WAMT 128924 (Clade F). The WAM specimen
was also collected within 5 km of the Study Area (Appendix G, Appendix M). This clade sat closely with
another specimen from WAM(T114705) which was collected in Angelo River, 118 km west of Newman.
This couplet was also arranged in the same branch as Austrostrophus Clade Unknown 1 (see below).
Until further taxonomic and molecular clarity is provided for this group, this clade is designated as

representing Potential SRE.
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e Austrostrophus Clade Unknown 1

Three specimens are 99% similar to each other, and 95% similar to WAMT114705 (Clade F). This
specimen was collected at Angelo River, less than 20 km from the Study Area. WAM MSU reports that

these specimens represent a previously unrecorded taxon and hence a Potential SRE species.
e Austrostrophus Clade Unknown 2

Four specimens are 1% or less divergent from each other, and 5% divergent from the nearest other
specimen (WAMT130968). The WAM database search from the desktop assessment did not include
this specimen so its locality is outside of the 40 km? of the database query. The WAM report states that
these specimens represent a previously unrecorded taxon for the genus and hence, a Potential SRE

species.

Gastropoda: Camaenidae

Camaenidae (Sinumeloninae) sp. indet.

One specimen of this taxon was hand-collected from leaf litter within Gorge/Gully habitat (Figure 5.6).
This specimen is very unusual and likely represents a new genus of Camaenidae (E. Volschenk, pers.
comm). The specimen is morphologically similar to the Confirmed SRE species, Gen. nov. ‘Mount
Robinson’ sp., which has been previously recorded at one location 6 km north of the Study Area (Figure
5.7; Appendix H). Another Confirmed SRE species belonging to Camaenidae, Gen. nov. ‘Z’ sp., is also
known from three locations within 4 km of the Study Area to the north. Additional specimens of the
same species would be required to further define this specimen morphologically and molecular analysis

completed on these and the specimens of the other two WAM species mentioned.
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5.5.1.Vertebrate Fauna Species Accumulation Curves

The results below represent this survey accumulation curves for each taxa, due to differences in survey
methods and statistical analysis between previous surveys we are unable to make statistical
comparisons between previous surveys. The results below are based on systematic results only and
doesn’t not include opportunistic sightings. Some taxa such as amphibians have low numbers of
species recorded, due to captures being dependant on rainfall and rainfall being variable. Therefore,
captures are not consistent and not enough data available to statistically compare. Contextual

comparisons between previous surveys have been made in section 3.2.

Avifauna

Analysis of the avifauna dataset from the dual phase survey produced a smooth curve, increasing
steadily over the 7-day sampling period (Figure 5.8). Visually, the Sobs curve appears to be steadily
increasing falling short of reaching an asymptote. Richness estimators indicated that the Survey was
81% (Chao 1), 83% (Chao 2), 78% (Jacknife 1) and 79% (Michaelis-Menten) adequate. A total of 52
species were recorded and it was indicated that 62 to 65 would be expected based on the results
obtained. These results indicate that additional survey effort may increase the species richness,
although the avifauna censuses were effective in identifying and recording the majority of the bird
assemblage present at these sites. Note that a further six standardised avifauna censuses were
completed across the Study Area but not included in the analysis. Contextual avifauna comparisons

between previous surveys have been made in desktop assessment section 3.2 and also discussed 5.3.
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Figure 5.8: Species accumulation curve for birds recorded at systematic sampling sites
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Herpetofauna

Analysis of the herpetofauna data set from the dual phase survey produced a smooth curve, increasing
steadily over the 14-day sampling period (Figure 5.9). Visually, the Sobs curve appears to be steadily
increasing falling short of reaching an asymptote. Richness estimators indicated that the Survey was
80% (Jack 1) to 88% (Chao 2) adequate. A total of 47 species were recorded and it was indicated that
53 to 60 would be expected based on the results obtained. These results indicate that while additional
survey effort may increase the species richness, the systematic trapping effort applied was effective in
identifying and recording the majority of the herpetofauna assemblage present. Contextual
herpetofauna comparisons between previous surveys have been made in desktop assessment section

3.2 and also discussed 5.3.
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Figure 5.9: Species accumulation curve for herpetofauna

trapped at systematic sampling sites

Page 105



West Angelas Beyond 2020: Terrestrial Fauna Assessment

Mammals

The Sobs curve for mammals produced a steadily increasing line, indicating that an asymptote had not
been reached (Figure 5.10). Richness estimated that between 53% (Chao 2) and 72% (Michaelis
Menten) of species had been recorded. While low, these results are likely to reflect the fact that species
richness for mammails is typically lower than that for birds and herpetofauna, thus the capture of a single
new species on any given day makes a proportionately large change to the overall dataset. Contextual
mammal comparisons between previous surveys have been made in desktop assessment section 3.2

and also discussed 5.3.
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Figure 5.10: Species accumulation curve for mammals trapped at systematic sampling sites
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5.5.2.Vertebrate Fauna Survey Limitations and Constraints

The EPA Technical Guidance on terrestrial fauna surveys outlines a number of factors that can affect
the adequacy of fauna surveys (EPA, 2016c). These were assessed in relation to the current
assessment (Table 5.12). The amount of relevant data collected during the field surveys was potentially
limited by the fact that they were conducted after a long period dry weather, which is likely to have
reduced fauna activity, particularly among amphibians. Additional survey effort is likely to increase the
number of reptile species known to occur in the Study Area, and further survey after periods of wet
weather is likely to increase the number of amphibian species recorded. Spotlighting, which is a
practical way of identifying nocturnal and crepuscular species that are unlikely to be trapped, was not

conducted due to safety concerns.

Table 5.12: Survey limitations and constraints

Potential limitation . - Limitation to
. Applicability to current assessment
or constraint survey
Experience of The field personnel involved in the survey collectively had over 35 No
personnel years of fauna survey experience in Western Australia’s arid-zone.
The scope was a Level 2 survey and the assessment was conducted
within that framework. All terrestrial vertebrate fauna groups were
Scope (faunal surveyed using standardised and well-established techniques, and
groups sampled previous survey work in the vicinity of the Study Area was reviewed.
and whether any No spotlighting was conducted during the surveys due to safety Partial
constraints affect concerns. As many Australian species are nocturnal or crepuscular,
this) spotlighting is a useful way to detect species that are not often
trapped, and it is possible that spotlighting would increase the number
of species known to occur in the Study Area.
The majority of fauna recorded in the Study Area were identified at the
point of capture or observation. Bat calls were identified after they were
recorded by Mr Robert Bullen, a bat specialist from Bat Call WA.
Acoustic recordings were similarly analysed following the survey by
Nigel Jackett, an ornithologist and Night Parrot specialist.
A number of records could not be attributed to particular fauna species
. with certainty. These included a collection of scats, which were sent to
Proportion of fauna . e D . . ; .
. o scat identification experts for morphological and genetic analysis, with
identified or ; . - . ; - No
collected |ncoqclu5|vg resg!ts, but' the possibility of it being an extinct rodent
species. Unidentifiable bird calls were also recorded in the Study Area.
While these calls were of the same frequency as known Night Parrot
calls, they could not be attributed to the species, or any other species,
with certainty. Follow up work during the targeted survey provided
sufficient detail to confirm that these calls were a result of wind gusts
and therefore considered Unlikely to occur within the Study Area
(Biologic, in prep.).
All contextual resources required to complete the assessment were
Sources of ; . .
: . available (previous surveys, database searches, environmental
information (recent . X . o . )
o information, climate data). This included information from 18
or historic) and . ) . . icinity of
availability of biological surveys previously conducted in the _\ncmlty of the Study No
contextual Area, comprising a reasonable amount of previous survey effort. Also
. . available were regional biodiversity surveys describing known
information A )
assemblages of vertebrate fauna occurring in the Pilbara.
Proportion of the A two-phase level 2 survey of the Study Area was carried out
portio according to scope. The conservation value of the Study Area for
task achieved and . - ; -
. vertebrate fauna has been described. This report provides sufficient No
further work which S . : ; .
. baseline information to inform subsequent surveys targeting species
might be needed . S
of conservation significance.
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Potential limitation
or constraint

Applicability to current assessment

Limitation to
survey

Timing / weather /
season / cycle

Conditions leading up to the field surveys were relatively dry
compared with long-term averages. This may have influenced the
abundance and activity of fauna at the time of the surveys. Lightning
storms during the Phase 2 survey reduced field time and may also
have reduced fauna activity.

No

Disturbances

Lightning storms during the Phase 2 survey reduced field time and
may also have reduced fauna activity. However, fauna assemblages
were nonetheless accurately identified and defined, and this posed no
constraint on the outcomes of the survey.

No

Intensity of survey

The Study Area was surveyed using a variety of recommended
techniques across multiple seasons. The total number of trap nights
across the field surveys was 7,088. A total of 96 avifauna censuses
and 11 targeted searches were conducted. Acoustic recording
devices and ultrasonic recording devices were deployed for a total of
30 and 68 recording nights, respectively. Motion cameras were
deployed in the short term for 139 recording nights, while cameras
deployed in the longer term were in place for 3,182 recording nights.

No

Completeness of
survey

A two-phase level 2 survey of the Study Area was completed. Habitats
most likely to support species of conservation significance were
targeted for systematic sampling and targeted searches were
conducted to ensure adequate coverage of the Study Area. No
systematic sampling sites were established in Mulga Spinifex
Woodland habitat. This habitat is common and widespread across the
region and is not considered to support species that are not also found
in other habitat types containing similar habitat features, such as Mixed
Acacia Woodland habitat (where one systematic sampling site was
located) and Drainage Area habitat (where two systematic sampling
sites were located). The desktop assessment identified 298 species of
vertebrate fauna as potentially occurring in the Study Area, and the
current field surveys recorded 158 (53%) of these. The number of
species recorded during the current field surveys is comparable to
other surveys of similar size and scope conducted in the vicinity of the
Study Area. Species accumulation curves suggest further sampling
effort may increase the number of species known to occur within the
Study Area, but that the majority of fauna present were detected.

Partial

Resources (e.g.
degree of expertise
available)

All resources required to complete the assessment were available.
Field personnel consisted of qualified zoologists with extensive
experience in conducting biological surveys in the Pilbara. Where
required, assistance was sought from experts in their respective
fields, including bat specialist Mr Robert Bullen of Bat Call WA, Night
Parrot specialist Nigel Jackett, scat identification specialists Barbara
Trigg and Georgeanna Story.

No

Remoteness or
access issues

The Study Area was accessible either by vehicle or on foot, thus the
survey effort applied during the field surveys was unconstrained by
accessibility or remoteness.

No
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5.5.3.SRE Invertebrate Survey Limitations and Constraints

There are several general limitations regarding the completeness of SRE fauna surveys, particularly
with regard to the target fauna living in cryptic habitats, occurring in low numbers, and being difficult to
detect. Despite this, it is not considered that the survey detailed herein suffered from any specific
constraints in relation to the number of samples, the coverage of SRE habitat types or the sampling

and preservation methods used to detect the target fauna.

The identification of SRE species, the interpretation of species’ distributions and the resulting
categorisation of their respective SRE status is dependent on the current state of taxonomic and
ecological knowledge of the target groups at the time of survey. Owing to ongoing developments in
regional sampling coverage and taxonomic information, the SRE status, distributions and habitat

preferences of the taxa described herein may be subject to change over time.
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6. CONCLUSION

A total of 158 vertebrate fauna species comprising 26 native mammal species, four introduced mammal
species, 67 bird species, 59 reptile species, and two amphibian species, was recorded during the field
surveys. The number of species recorded in the Study Area is comparable to that recorded in the area
during previous surveys of a similar size and scope to the current assessment. It is likely that additional
survey effort, including spotlighting and sampling after a period of rainfall that is more reflective of long-
term patterns, might increase the number of species known to occur in the Study Area, particularly
among reptiles and amphibians. Even so, additional survey effort would be unlikely to alter conclusions
regarding the likelihood of occurrence of species of conservation significance, or the level of

significance attributed to fauna habitats identified in the Study Area.

A total of seven broad fauna habitat types were recorded and mapped across the Study Area. These
habitats are typical of the Pilbara region and thus the vertebrate fauna contained within the Study Area
are generally known from similar habitat in the surrounding region. Within the Study Area, the Gorge or
Gully and Drainage Area habitat types were considered to be of high significance as they either were
found to support species of conservation significance or contain core habitat for such species. Mulga
Spinifex Woodlands, Hilltop, Hillslope, Ridge or Cliff and Mixed Acacia Woodlands were considered to
be of moderate significance as they provide habitat for species of conservation significance, but do not
represent core habitat for these species. The two remaining habitats, Footslope and Plain and Minor
Drainage, were deemed to be of low significance as they are relatively widespread in the surrounding

region and they are not exclusively depended upon by species of conservation significance.

Of the 298 species recorded during the desktop assessment, 24 species are of conservation
significance, comprising seven mammals, 13 birds and four reptiles. Seven of these were recorded in
the Study Area during the current field surveys, and an eighth species has been recorded in the Study
Area during a previous survey. The eight species of conservation significance known to occur in the
Study Area are the:

e Northern Quoll, which is listed as Endangered under the BC Act and EPBC Act;

e Pilbara Olive Python, Ghost Bat and Pilbara Leaf-nosed Bat, which are listed as Vulnerable
under the BC Act and EPBC Act;

o Pilbara Flat-headed Blind-snake, which is listed by the DBCA as a Priority 1 species;

e Pilbara Barking Gecko, which is listed by the DBCA as a Priority 2 species;

o Western Pebble-mound Mouse, which is listed by the DBCA as a Priority 4 species; and

o Fork-tailed Swift, which is listed under the BC Act and EPBC Act as a Migratory species.
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Of these species, the most relevant to the development of the project are the: Northern Quoll, scats of
which were recorded at one site in the Study Area; the Ghost Bat, of which a number of important roost
sites, including at least one maternity roost, were found in caves within the Study Area; the Pilbara Leaf-
nosed Bat, which was recorded during the night in the Study Area, possibly during foraging flights; and
the Pilbara Olive Python, an individual of which was recorded on motion-sensor camera. These species
all rely on Gorge or Gully habitat for denning, roosting and foraging. Any caves and locations prone to
forming water pools after periods of rainfall are particularly significant for these species. The majority of
the records of these species was associated with caves within the Western Hill Deposit. Those caves
which have been identified as maternity roosts (CWAN-04) or potential maternity (CWAN-06, CWAN-
07) or potential diurnal (CWAN-01, CWAN-02, CWAN-03, CWAN-10) roosts of the Ghost Bat should

be considered to be regionally significant.

Of the seven broad habitats recorded in the Study Area, one is regarded to be of high suitability (Gorge
or Gully), one of moderate/high suitability (Mixed Acacia Woodland) and three of moderate suitability
(Mulga Spinifex Woodland, Drainage Area and Hilltop, Hillslope, Ridge or Cliff). The remaining habitats
are not considered suitable for SRE invertebrate fauna as they lack protection, complexity and/or are

widespread, common and continuous.

The Gorge or Gully habitats are the most restricted in the Study Area and the most likely to contain
SRE taxa due to the high level of protection and restricted nature. Wet season sampling in these

habitats will likely yield further Potential SRE taxa and extend the range of those currently known.

The Mixed Acacia Woodland habitat also appears to be a restricted habitat in the local area but does
extend beyond the Study Area. The connection of this habitat with the Drainage Area habitat, which
can be regarded as a similar type of habitat with respect to SRE invertebrate suitability, will reduce the
chance of any SRE fauna being restricted to the local area; however, further sampling would be required

to confirm this.

The Mulga Spinifex Woodland habitat is patchy in the west of the Study Area and largely absent from
the eastern parts of the Study Area. While it is likely that this habitat will contain SRE invertebrate fauna,
it is unlikely that any SRE fauna would be restricted to any individual patch of this habitat as dispersal
between adjacent patches (through the Footslopes and Plain habitat) would be unhindered during the

cooler times of the year.

The Hilltop, Hillslope, Ridge or Cliff habitat appears largely unsuitable for SRE invertebrate fauna as a
result of their generally exposed positions and lower degrees of isolation; however, two DBCA listed
Priority 1 millipede species (Antichiropus ‘DIP006’ and A. ‘DIP007’) were collected in this habitat type
in the central Pilbara in recent surveys highlighting the fact that this habitat type may have a higher

potential for supporting Potential SRE species than previously assumed.

Of the 23 Potential SRE taxa recorded in the Study Area, six are currently regarded as having a higher
likelihood of being restricted to the Study Area or the local area. These were Nemesiidae sp. indet.,

Tyrranochthonius sp. indet., Austrohorus sp. indet., Euryolpium sp. indet., Indolpium sp. indet.,
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Buddelundia ‘77’, and Sinumeloninae sp. indet. The remaining Potential SRE species have distributions
ranging well beyond the Study Area.

Nemesiidae sp. indet. is a morphologically distinctive species and does not appear to have been
previously collected based on comparisons with WA Museum specimens. Given the number of
Nemesiidae records within 10 km of the Study Area this may illustrate that this species is locally
restricted, although there has been less invertebrate sampling to the south of Study Area. Establishing
burrow morphology and sampling of Mulga Spinifex Woodland habitats within the local area will give a

clearer indication of the likely distribution of this species.

The four pseudoscorpion OTUs (Tyrranochthonius sp. indet., Austrohorus sp. indet., Euryolpium sp.
indet., Indolpium sp. indet.) could be further resolved if the remaining second round sequences and
additional specimens were sent to WAM for further analysis. However, as pseudoscorpions of the
Pilbara require a lot of taxonomic resolution, it is possible that analysis of these specimens may not

yield any further information on their regional distribution.

Buddelundia ‘77, requires molecular resolution to understand the relatedness of the two disjunct
populations of this taxon. Until this is carried out, it would not be possible to speculate the distribution
of the species. Further molecular work on the juvenile Buddelundia sp. indet. collected may show are
a greater distribution within the Study Area. Further targeted sampling for this species in the local area

may give a clearer indication of the likely distribution of this species as well.

Camaenidae (Sinumeloninae) sp. indet. could represent either Gen. nov. "Mount Robinson’ n.sp. and
Gen. nov. "Z’ n.sp, both of which are Confirmed SRE species in the local area; both these species are
currently only known from very small distributions and may be highly restricted; however, it may
represent something new altogether. Camaenid snails are not recorded regularly so there is likely a
level of sampling bias associated with the lack of records in the local area. Further targeted sampling
for this species in the local area may give a clearer indication of the likely distribution of this species

and may provide further evidence of taxonomic relationships with the other species in the area.
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Appendix A: Conservation Status Codes

International Union for Conservation of Nature

Category Definition

A taxon is Extinct when there is no reasonable doubt that the last individual
has died. A taxon is presumed Extinct when exhaustive surveys in known
and/or expected habitat, at appropriate times (diurnal, seasonal, annual),
throughout its historic range have failed to record an individual. Surveys
should be over a time frame appropriate to the taxon's life cycle and life
form.

A taxon is Extinct in the Wild when it is known only to survive in cultivation,
in captivity or as a naturalized population (or populations) well outside the
past range. A taxon is presumed Extinct in the Wild when exhaustive
Extinct in the Wild (EW) surveys in known and/or expected habitat, at appropriate times (diurnal,
seasonal, annual), throughout its historic range have failed to record an
individual. Surveys should be over a time frame appropriate to the taxon's
life cycle and life form.

A taxon is Critically Endangered when the best available evidence
indicates that it meets any of the criteria A to E for Critically Endangered
(see Section V), and it is therefore considered to be facing an extremely
high risk of extinction in the wild.

A taxon is Endangered when the best available evidence indicates that it
Endangered (EN) meets any of the criteria A to E for Endangered (see Section V), and it is
therefore considered to be facing a very high risk of extinction in the wild.
A taxon is Vulnerable when the best available evidence indicates that it
Vulnerable (VU) meets any of the criteria A to E for Vulnerable (see Section V), and it is
therefore considered to be facing a high risk of extinction in the wild.

A taxon is Near Threatened when it has been evaluated against the criteria
but does not qualify for Critically Endangered, Endangered or Vulnerable
now, but is close to qualifying for or is likely to qualify for a threatened
category in the near future

A taxon is Data Deficient when there is inadequate information to make a
direct, or indirect, assessment of its risk of extinction based on its
distribution and/or population status. A taxon in this category may be well
studied, and its biology well known, but appropriate data on abundance
and/or distribution are lacking. Data Deficient is therefore not a category of
threat. Listing of taxa in this category indicates that more information is
Data Deficient (DD) required and acknowledges the possibility that future research will show
that threatened classification is appropriate. It is important to make positive
use of whatever data are available. In many cases, great care should be
exercised in choosing between DD and a threatened status. If the range of
a taxon is suspected to be relatively circumscribed, and a considerable
period of time has elapsed since the last record of the taxon, threatened
status may well be justified.

Extinct (EX)

Critically Endangered (CR)

Near Threatened (NT)
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Environment Protection and Biodiversity Conservation Act 1999

Category

Definition

Threatened

Extinct (EX)

Presumed extinct i.e., there is no reasonable doubt that the last member of
the species has died.

Extinct in the Wild (EW)

Presumed extinct in the wild, only surviving in cultivation, captivity or as a
naturalised population well outside its past range.

Critically Endangered (CE)

Taxa facing an extremely high risk of extinction in the wild in the immediate
future (i.e., 50% chance of extinction in the immediate future).

Endangered (EN)

Taxa facing a very high risk of extinction in the wild in the near future i.e.,
20% chance of extinction in the near future.

Vulnerable (VU)

Taxa facing a high risk of extinction in the wild in the medium-term future i.e.,
10% chance of extinction in the medium-term future.

Conservation Dependent
(CD)

Taxa which will become Vulnerable, Endangered or Critically Endangered if
specific conservation efforts cease.

Other

Migratory (MI)

Birds listed under international agreements relating to the protection of
migratory birds i.e., Convention on the Conservation of Migratory Species of
Wild Animals (Bonn Convention), China-Australia Migratory Bird Agreement
(CAMBA), Japan-Australia Migratory Bird Agreement (JAMBA) or Republic
of Korea-Australia Migratory Bird Agreement (ROKAMBA).

Biodiversity Conservation Act 2016

Category

Definition

Extinct

Extinct (EX)

Presumed extinct i.e., there is no reasonable doubt that the last member of the
species has died.

Extinct in the Wild (EW)

Presumed extinct in the wild i.e., species which have been adequately searched
for and there is no reasonable doubt that the last wild individual has died.

Threatened

Critically Endangered
(CE)

Taxa facing an extremely high risk of extinction in the wild.

Endangered (EN)

Taxa facing a very high risk of extinction in the wild.

Vulnerable (VU)

Taxa facing a high risk of extinction in the wild.

Specially Protected

Migratory (MI)

Birds listed under international agreements relating to the protection of
migratory birds i.e., Convention on the Conservation of Migratory Species of
Wild Animals (Bonn Convention), China-Australia Migratory Bird Agreement
(CAMBA), Japan-Australia Migratory Bird Agreement (JAMBA) or Republic of
Korea-Australia Migratory Bird Agreement (ROKAMBA).

Conservation Dependent
(CD)

Species dependent on ongoing conservation intervention to prevent them
becoming eligible for listing as threatened.

Other specially protected
fauna (OS)

Species otherwise in need of special protection to ensure their conservation.

Department of Biodiversity, Conservation and Attractions Priority codes
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Category

Definition

Poorly known

Priority 1 (P1)

Species that are known from one or a few locations which are potentially at risk.
Species whose occurrences are either small, on lands not managed for
conservation or otherwise threatened with habitat destruction or degradation.
Species that are well known from one or more locations but are under
immediate threat from threatening processes. In urgent need of further survey.

Priority 2 (P2)

Species that are known from one or a few locations, some of which are on lands
managed for conservation. Species that are well known from one or more
locations but are under threat from threatening processes. In urgent need of
further survey. In need of further survey.

Priority 3 (P3)

Species that are well known from several locations and are not are under
imminent threat. Species known from few but widespread locations with either a
large population size or with large areas of suitable habitat remaining, much of
which is not under imminent threat. Species that are well known from one or
more locations and threatening processes exist that could affect them.

Rare, Near Threatened and

other species in need of monitoring

Priority 4 (P4)

Rare — Species that are considered to have been adequately surveyed, or for
which sufficient knowledge is available, and which are considered not currently
threatened or in need of special protection but could be if present circumstances
change.

Near Threatened — Species that are considered to have been adequately
surveyed and that are close to qualifying for Vulnerable but are not listed as
Conservation Dependent.

In need of monitoring - Species that have been removed from the list of
threatened species during the past five years for reasons other than taxonomy
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Integrated
Consultant Environment Ecologia Ecologia Ecologia Ecologia Biota Biota Biota Biologic ENV Biologic Ecologia Biota Biologic Ecological Biologic Biologic Biologic
al Services
Year 1979 1998 1998 2000 2001 2002 2004 2005 2011 2011 2013 2014 2014 2018 2014 2016 2013 2015
Extensive
vertebrate Targeted Monitoring Monitoring Targeted Monitoring Targeted Monitoring Targeted Targeted Monitoring
Type fauna Level 2 Survey Survey Survey Survey Survey Level 2 Level 2 Level 2 Survey Level 2 Level 1 Survey Level 1 Survey Survey Survey
assessment
10 June - 10 7 April - 19 10 October 26 September N;\?e-n?ger
July April 2012 - 6 October
Duration 1%78 & 313;122;3;6}4 29 August Sep?t;?nber Noz\ltri?)er Decze;riber 4-12 May & 20 June - 1 & 2012 25-26 March 17-19 3;;l:gums;e-r7 2(:&1 ° 17 and 25 Dec1e;r‘:1ber
1979 18 September 1998 2000 2000 2002 2003 2004 23 August — 4 July 2011 19-22 & 2014 October 2017 2014 15-17 June 2013 2014
- 3 October September November 19-27 March December
1997 2010. 2012 2013 2015
Western Hill: Western Hill: Western Hill: Western Hill: Western Hill: Western Hill: Western Hill: Western Hill: Western Hill: Western Hill:
~3km NE; ~11km E; ~3km NE; ~3km NE; ~3km NE; ~11km SE; ~5km S; ~3km NE; Western Hill: ~3km NE; ~3km NE;
Approximate Within Deposit H: Deposit H: Deposit H: Deposit H: Deposit H: Deposit H: Deposit H: Deposit H: Borders; Deposit H: Deposit H:
Distance Old report Greater West within; ~2km W; ~2km W; ~1km W; ~1km W; ~5km S; ~8 km N of ~9km SSW; ~1km W; Deposit H, Within ~1km W; Within ~8 km N of ~7km NW ~1km W;
from Study with GIS data Angeles Mine Deposit J: Deposit J: Deposit J: Deposit J: Deposit J: Deposit J: Deposit H Deposit J: Deposit J: Deposit J and Western Hill Deposit J: Western Hill Deposit H Western Hill Deposit J:
Area Area 0.5km N; ~2km N; ~2km N; ~1km N; ~1km N; within; within; ~1km N; Deposit F: ~1km N; ~1km N;
Deposit F: Deposit F: Deposit F: Deposit F: Deposit F: Deposit F: Deposit F: Deposit F: within Deposit F: Deposit F:
1km S 1km S 1km S 1km S 1km S within ~5km SW 1km S 1km S 1km S
8 Systematic
sites  (pitfalls
spaced at 5m Five grids:
intervals), 3 row of 10
Elliot trapping pitfall traps at Systematic
sites(Type A Targeted 9m intervals. trapping (10
and E baited Searches Sixth grid also locations) of Systematic
traps laid out . ’ comprised 12 | Linear 100 m x 100 (10 pitfall
in parallel C/.'\LM Pllpara Harp ) funnel traps. | transect. 5| m quadrat traps, 10 Elliot Targeted
. rows to forma | 9" id, Corridor Trapplng .(1) Targeted Targeted Targeted Targeted Seventh grid | Bucket, 5 | comprising 2 Targeted traps, 20 Targeted Targeted - Targeted Searches Targeted
Site Type rid), 3 break- site, location, mist- Searches Searches Searches Searches comprised 12 | PVC 20 | lines of 5 Searches funnel traps, 2 searches and Searches Opportunistic Searches and SM2 sites Searches
grid). : Helicopter netting 1) P i . ps, Opportunistic camera sites and camera
back trapping - . funnel traps | Funnel, 20 | pitfall  traps, cage traps) .
survey site location, Bat sites
sites  (baited detector’ 1) and 25 Elliot | Elliott, 2 Cage | 16 funnel trap, and
and set up location traps.  Final 6 cage traps Opportunistic
where Elliot’s site and 10 Elliot
were comprised 17 traps.
ineffective), Elliot traps at
spotlighting 10m intervals.
and intensive
searching.
5 caves and
No. Trapping 15 60 60 caves in 5 caves cave 7 caves 8 caves 9 10 10 5 caves 12 N/A 5 caves N/A N/A N/A 5 caves
Sites 27 gullies searching in
6™ location
Elliot trap
nights 2297 4230 N/A N/A N/A N/A N/A 168 2800 760 N/A 1680 N/A N/A N/A N/A N/A N/A
Pitfall trap N/A
nights 3313 1265 N/A N/A N/A N/A N/A 270 1400 700 N/A 1680 N/A N/A N/A N/A N/A
N/A
F“:i’;: tts'ap N/A N/A N/A N/A N/A N/A N/A 108 2800 1120 N/A 3360 N/A N/A N/A N/A N/A
Cage trap N/A
nights N/A N/A N/A N/A N/A N/A N/A N/A 280 420 N/A 336 N/A N/A N/A N/A N/A
se;‘;’;"(‘;‘l'rs) Unknown 102.5hrs N/A N/A N/A N/A N/A Unknown 152 26 N/A 51.6 Unknown Unknown N/A 40 Unknown Unknown
Nocturnal 1 (nocturnal
search (hrs) Unknown Unknown N/A N/A N/A N/A N/A Unknown 48 22 count for 25 N/A N/A N/A 13 N/A N/A
Ghost Bats)
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West Angelas Beyond 2020: Terrestrial Fauna Assessment

Integrated
Consultant Environment Ecologia Ecologia Ecologia Ecologia Biota Biota Biota Biologic ENV Biologic Ecologia Biota Biologic Ecological Biologic Biologic Biologic
al Services
Year 1979 1998 1998 2000 2001 2002 2004 2005 2011 2011 2013 2014 2014 2018 2014 2016 2013 2015
. Opportunistic
- Opportunistic . -
Bird Survey Unknown/ cesril::zz: E(r:\d observations 20 min set S(%%tiru?:;)c obsear\rlstlons
e T N/A N/A N/A N/A N/A and ; - . N/A ’ Opportunistic N/A N/A N/A N/A N/A
method Opportunistic opportunistic Systematic time period diurnal and Systematic
sightings syearches nocturnal sites within
3hrs of dawn
B""(f“r‘s’;’eys Unknown Unknown N/A N/A N/A N/A N/A 840 24 35 N/A 53.83 N/A N/A N/A N/A N/A N/A
AVASATIH o, e
Bat surve (Austbat), Targeted Targeted Targeted Targeted and Anabat SD1 red (I’R)-Iit Ghost Bat &
metho dy Mist nets Mist nets U30 bat searches for searches for searches for searches for Anabat || ANABATTM and Song high-speed SM2BAT+ Opportunistic SM2BAT+ N/A N/A SM2BAT SM2
deteitgtrs, Mist Ghost Bat Ghost Bat Ghost Bat Ghost Bat SsDe-;r’c g:lsly Meter 2 video, SM2 and SMABAT
Song Meter FS
Bat survey Unknown Unknown 2 recording N/A N/A N/A N/A 2 repording 22 re:cording 6 repording 4 repording 340 recording N/A 7 re.cording N/A N/A 4 re.cording 5 ref:ording
effort hrs nights nights nights nights hrs nights nights nights
Camera N/A N/A N/A N/A N/A N/A N/A N/A 24 ki 4 N/A N/A N/A 112 4
nights / / / / / / / / Unknown 576 / / / 0 5
g infall | Temperatures | Phase 1 - | o
recedin typical for | typical early received
P 9 November. spring ) .
Temperatures | survey - = during the . Rain fell on
. ) . Year conditions Typical for the Temperatures
No rainfall | slightly higher | above preceding and no rainfall 2013-2014 time of year. five days were  typical
Survey 33?#56(1 the :::r?ge LTA. | average. BUt3 | sirvey was | was received | ou SO0 | Rangg) The rainfall t"gam";':r‘;’t‘:"es :L‘:\'I’g perigée for December.
conducted B_|m<_)da|_ survey, max | temperatures preceding slightly wetter | during the average recorded in | preceding the during the | and was Raln_f all
distribution of than average, | survey. Phase the twelve | survey was . received
Seasonal over a two- . temperatures greater than | survey - (most A survey were | significantly )
Conditions ear eriod rainfall - Unknown Unknown Unknown Unknown Unknown slightly above | LTA  range slightly below due to heavy | 2 - warmer recorded months prior | above consistent higher than during the 12
y P typical Pilbara gnty } i ge. gnty ’ and conditions, - to the survey | average with . 9 months
and in all average, min | Rainfall average. Min during ! with average | LTA for June. .
pattern . prolonged above was well | many species preceding the
seasons temperatures leading up to | temperatures rainfall in | average January). above the | flowerin temperatures Average survey  were
below both surveys | below J 2012 inf ﬁf th February and 9- for the region temperature - hiah Y th
average was below | average and anuary - | raintatior e | yiarch 2014 | 8verage significantly 'gher an
However, the | region annual rainfall the LTA.
average max year was by | experienced were both lower LTA.
ts?imr?tlera;tg:\?e no means | leading up to gsleor\g e
av%ra;e exceptional. Phase 2. 9
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West Angelas Beyond 2020: Terrestrial Fauna Assessment

Integrated
Consultant Environment Ecologia Ecologia Ecologia Ecologia Biota Biota Biota Biologic ENV Biologic Ecologia Biota Biologic Ecological Biologic Biologic Biologic
al Services
Year 1979 1998 1998 2000 2001 2002 2004 2005 2011 2011 2013 2014 2014 2018 2014 2016 2013 2015
Each field The field
member had No zoologists personnel
5* years’ were present involved in the The
experience The during the | The Extensive survey each The
N Included All  members N ! N . | assessment
undertaking ractitioners assessment of the surve field survey; | assessment experience have 10 was assessment
Conducted by Pilbara fauna | P was Y however, was undertaking years’ was
) that are team were ; undertaken by
. a Project surveys, were undertaken by . personnel undertaken by | flora and | experience ) undertaken by
Experience Manager involved in regarded  as ecologists experienced have ecologists fauna surveys | undertaking senior ecologists
Level of Unknown Unknown R ’ Unknown Unknown Unknown Unknown Adequate suitably X . in Pilbara . . X . zoologists X .
Senior several . . with extensive experience in | with extensive | across WA, | fauna surveys . ) with extensive
Consultant ) qualified  in f fauna . f ) . ) ’ with extensive f
Zoologist and surveys . experience . e fauna habitat | experience including the | in the Pilbara ; experience
) . their A identification A ) experience .
Zoologist surrounding ) with the target assessment with the target | Pilbara and | and have . with the target
respective L and fauna ) L2 . . with the Lo
the Study ) . bat species in and detecting | bat species in | other arid | specific bat species in
fields: : surveys. ) " A targeted :
Area. the Pilbara. species of | the Pilbara areas experience fauna the Pilbara.
Specialist conservation surveying for .
experience significance the target
available. species.
Within  50km
Brockman
Iron Cracking
No TECs - Sc:érarilmunities
g°°”d§(‘j"$t'i’gn of the Within - 50km:
ronosed Hamersley Brockman
prop ’ Range, West Iron Cracking
! Angelas Clay
Threatened Crat_:klng Clay Ecosystem_s . . Cracking- communities
and Priority hab'tat’ at : risk: Cgohbah- Clays of the
Ecological Not Millstream- Not Not Not Not Not Grovel/intergr Lignum, Not Not Not Coolit;ah _ Not Hamersle Not Not Not
Commgnitie mentioned Chichester mentioned mentioned mentioned mentioned mentioned ove mulga of | Coondewann mentioned mentioned mentioned Lignum  flats mentioned Range \yVest mentioned mentioned mentioned
NP,  Karijini the eastern, a Flats 9 : 9,
s NP Valley  floor Ecosystems Angelas
mulga, Lower at risk that Cracking-
slope ’ mulga may be Clays,
West An elas’ relevant; Coolibah -
crackin _g Lower slope Lignum flats.
clavs 9 mulga, Valley
ys. floor mulga,
All major
ephemeral
water courses
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West Angelas Beyond 2020: Terrestrial Fauna Assessment

Integrated
Consultant Environment Ecologia Ecologia Ecologia Ecologia Biota Biota Biota Biologic ENV Biologic Ecologia Biota Biologic Ecological Biologic Biologic Biologic
al Services
Year 1979 1998 1998 2000 2001 2002 2004 2005 2011 2011 2013 2014 2014 2018 2014 2016 2013 2015
Sgi\éﬁ'ilc';% dry Experience of No systematic No Assessing the
ma have the survey trapping  for nocturnal type of use
Single phase re dﬁce d team was vertebrate work was | and
survey only. capture rates adequate. The lack of | fauna was undertaken; importance of
Determining Museum pture iy Intensity was survey in | conducted. ; reduced the | caves to
! but diversity - Extensive ™ ;
age of scats is | vouchers : adequate in 2016 may | However, - ability for Ghost Bats is
difficult and | were not | Was high. that all caves have reduced | survey was fires occurred detection of | difficult, even
Determining Determining Determining based on | provided for Some potentially Some the success | consistent across the nocturnally for ’
) . ’ amphibians . areas of very . region : .
age of scatsis | age of scatsis | age of scatsis | apparent all vertebrate emerged The cooler | supporting steep  slopes rate of | with between active experienced
Timing in . difficult and | difficult and | difficult and | freshness. species 9 . temperatures Ghost  Bats P P genotyping in | expectations species. No | zoologists -
. Determining following rain . ’ and sheer October and )
winter meant age of scats is based on | based on | based on | Recommende | collected. durin both experienced and likely to drops at the the 2017 | for a Level 1 December trapping was | bats are shy
Surve fewer reptile di%ficult and apparent apparent apparent d to conduct | Some bat hasgs of the during winter | be impacted eas‘t)ern end of samples, survey. One with ! undertaken. and  cryptic,
_survey Not specified | species were freshness. freshness. freshness. monitoring in | species may P when the | by the Deposit Not specified although to a | small portion . Unfavourable | and generally
Limitations active and few based ON 1 Adit could not | Adit could not | Adit could not August to | nothave been | SUVEY: survey was | B the Study much lesser | in the eastern approximately weather roost in
) apparent . Nocturnal Area could not . one third of . ) )
bat species be accessed | be accessed | be accessed | correspond recorded if conducted development extent as | section was conditions - | inaccessible
freshness . - work was ) be e ) . the .
encountered due to | due to | due to | with periods | they were not | . . effect reptile | were indicated by | inaccessible large portion | areas of the
resence of a resence of a resence of a | when readil limited due to activit assessed traversed  for the overall | due to safety Assessment of the interest | cave
P P P Y safety Y- . safety h Area burnt "
locked gate locked gate. locked gate. pregnant detectable by h - The  survey high rate of | concerns. ; areas  were | Additional
consideration; reasons. . while the
females may | the  Anabat was genotyping There was not surveyed | survey
reduced the ) camera traps . ’
be system or do ™ conducted success for | evidence of . by helicopter | techniques
- ability for ; were in place.
overwintering not frequent opportunistic during the these recent fires and only 3.5 |