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1.0 Executive Summary

Rio Tinto Winu Pty Limited (RTW) is evaluating the potential development of mineralised deposits
within the Winu Project Area (WPA), which is located approximately 320 km east of Port Hedland
in the northwest of Western Australia. RTW is proposing to utilise an existing access road (hereafter
Winu Road Access Corridor (WRAC)) to link the WPA with port facilities. To support the design of
the potential development, and to inform the likely pathways for environmental approvals, fauna
surveys of both the WPA and the WRAC were required. Biota Environmental Sciences (Biota) was
commissioned to undertake these surveys. This document has been structured to address these
two spatial components that comprise the project.

The WPA encompasses the mineralised deposit and the surrounding survey area. A Level 2 fauna
survey was undertaken within the WPA.

The WRAC encompasses the entire length of an existing access road from the Great Northern
Highway to the WPA. The majority of this road intersects another unrelated development: the
Asian Renewable Energy Hub (AREH) (hereafter ‘WRAC Section 2'). Sampling effort,
methodology and results of a previous Level 2 fauna survey undertaken for the AREH project
(Biota 2018a) have been made available for use here. To assess the remaining unsurveyed
sections of the WRAC connecting the Great Northern Highway to the western AREH boundary
(hereafter "WRAC Section 1'), and the eastern AREH boundary to the WPA (hereafter ‘WRAC
Section 3'), a Level 1 Reconnaissance survey was undertaken. In addition, a Level 1
Reconnaissance survey was undertaken to investigate a diversion to the existing access road
(hereafter "WRAC Diversion’).

The methodology employed for the surveys of the WPA and the WRAC are summarised in Table

1.1. The key findings from the surveys completed within the WPA and WRAC are presented in
Table 1.2.

/Volumes/Cube/Current/1442 (Winu Fauna)/Documents/3 Final Report/1442 Winu Fauna Final Report_Rev 0.docx 11



winu Frojecrt Fauna Assessment

Table 1.1: Summary of survey methods employed for the WPA and WRAC.
Survey Dates Systematic Survey Non-systematic Survey Targeted Survey Short-range Endemic Survey
o Dry pitfall frapping and active
e 11 fauna trapping sites. « Motion cameras: searching.
Wi Phase 1: e Combination of pitfall, ) = . e Taxonomic groups targeted included
inu e 12-20 May 2019 funnel and Elliott * Audible recorders; * 2hasign plofs and transect searches mygalomorph (frapdoor) spiders and
< | Project Y . ¢ Ultrasonic bat recorders; fo record sign evidence (tracks, scats, y9a P P P
o tfrapping. . Lo . scorpions.
= | Area - * Nocturnal searches; and diggings, burrows) of the Bilby . .
Phase 2: e Dedicated censuses for . . . e Molecular analysis conducted to inform
(Level 2) . : . e Marsupial mole (Macrotis lagotis). .
e 18-25September 2019 birds at the trapping sites t : the number of species present and
L renching. . .
and opportunistically. their status as Short-range Endemic
(SRE) fauna, where possible.
Section 1 e Unbounded transect searches in
(Level 1) 21 September 2019 unburnt habitat to record sign
Section 3 evidence of the Bilby (Macrotis
26 September 2019 e Foot traverses to map the lagotis)
(Level 1) N/A broad habitat types ’ . N/A
24 and 26 August 2019 present e Search of rock piles located close to
Diversion ’ ' the Diversion for sign evidence (scats,
(Level 1) and the 22 and 26 fracks) of the Black-footed Rock-
o September 2019 wallaby (Petrogale lateralis lateralis).
p-e o Dry pitfall frapping and active
; « 18 fauna trapoing sites « Mofion cameras: e Transect searches to record sign searching.
Phase 1 nalrapping ’ - - evidence of the Bilby (Macrotis e Taxonomic groups targeted included
¢ Combination of pitfall, e Audible recorders; . ;
e 24 August-5 f . . . lagotis). mygalomorph spiders,
. unnel, Elliott and cage ¢ Ulfrasonic bat recorders; : . . . . -
Section 2 September 2017 . . e Diurnal searches in rocky habitat for pseudoscorpions, scorpions, millipedes
tfrapping. e Nocturnal searches; - . f .
(Level 2) ) . sigh evidence (observations, scats, and land snails.
e Dedicated censuses for e General searches; and . .
Phase 2: . : . . fracks) of the Northern Quoll (Dasyurus | e Molecular analysis conducted to inform
birds at the trapping sites e Marsupial mole .
e 13 =21 March 2018 and opoortunisticall trenchin hallucatus) and Black-footed Rock- the number of species present and
PP Y- 9 wallaby (Petfrogale lateralis lateralis). their status as SRE fauna, where
possible.
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Table 1.2: Summary of key findings for the surveys of the WPA and the WRAC.
Vertebrate Fauna Conservation Significant Fauna Recorded (.?onservahon Significant Fauna Fauna Habitats (ha) Bilby Hdt"li.di Taxa of Note Short-range Endemic
Summary Likely to Occur Prospectivity (ha) Fauna
Biodiversity Conservation Act 2016 (BC Act) and
Environment Protection and Biodiversity Conservation .
Act 1999 (EPBC Act) Vulnerable: POTenr'O'SREh y
e Bilby (Macrotis lagotis); and ggxégc?ezmorp spider
118 species, e Grey Falcon (Falco hypoleucos). « Idiommata sp. B39:
comprising: BC Act Migratory and EPBC Act Marine/Migratory: * ﬁnome P mj{;
« 10 native ground- e Oriental Plover (Charadrius veredus); and Shrub and spinifex on sandplain Range extensions: : Agggg sz N149I'
dwelling mammails; | ¢ Gull-billed Tern (Gelochelidon nilotical). (9.522) e Pilbara Plani ol‘e (Planigale ‘species | » Aname spA N152;
< | Winu Project e 4introduced BC Act Migratory and EPBC Act Longitudinal sand dune ridge « High (10,201): ) 9 g P . Aname Sg‘ N153:
; A ground-dwelling Department of Biodiversity, Conservation and Marine/Migratory: (3.338); 9 ’ ' ) . . :
rea (Level 2) . R . . - T . ¢ Moderate (3,073). e lerista separanda; e Genus? sp. N150; and
mammals; Attractions (DBCA) Priority 4: e Fork-tailed Swift (Apus pacificus). Gravelly lateritic rise (303); e Demansia calodera: and e Kwonkan sp. N151
5 bats; e Northern Marsupial Mole (Notoryctes caurinus); Clayey sand plain with termitaria e Anilios endoferus ! ’ ’
56 reptiles; and (1171).

1 amphibian and
42 birds.

e Brush-tailed Mulgara (Dasycercus blythi).

DBCA Priority 2:
e Lerista separanda.

7 EPBC Act Marine listed birds not of frue
conservation concern.

Potential SRE scorpion

species:

e Urodachus varians;

e Urodachus sp. ‘telfer’;

e Urodacus ‘yasohenkoi
species complex’.

WRAC

f:?lzhgir\‘/e];s?on N/A (n.o systematic
(Level 1) surveying)
144 species,
comprising:
¢ 15 native ground-
dwelling mammails;
section 2 e 4introduced
(Level 2) ground-dwelling
mammals;
8 bats;
62 reptiles;

2 amphibians and
53 birds.

BC Act and EPBC Act Endangered:

e Black-footed Rock-wallaby (Petrogale lateralis
lateralis);

e Northern Quoll (Dasyurus hallucatus).

BC Act Vulnerable:
e Bilby (Macrofis lagotis).

BC Act and EPBC Act Migratory:
¢ Oriental Pratincole (Glareola maldivarum).

DBCA Priority 4:

e Western Pebble-mound Mouse (Pseudomys
chapmani); and

e Northern Marsupial Mole (Notoryctes caurinus).

DBCA Priority 2:
e Lerista separanda.

EPBC Act Marine:

o Australian Pelican (Pelecanus conspicillatus);

¢ 10 additional Marine listed birds not of true
conservation concern.

DBCA Priority 4:
e Brush-tailed Mulgara
(Dasycercus blythi).

BC Act Migratory and EPBC Act
Marine/Migratory:

o Fork-tailed Swift (Apus pacificus);
o Little Curlew (Numenius minutus);

and
e Oriental Plover (Charadrius
veredus).

Shrub and spinifex on sandplain
(4,634)

Longitudinal sand dune ridge
(73)

Gravelly lateritic rise (1,416);
Rock outcropping (1).

e High (1,800);
¢ Moderate (789);
e Low (755).

Range extensions:

e Lerista separanda;

e Stimson’s Python (Antaresia stimsoni)
e Perentie (Varanus giganteus);

e Demansia rufescens; and

e Diporiphora vescus.

Previously unknown colony:
e Black-footed Rock-wallaby
(Petrogale lateralis lateralis).

Potential SRE
mygalomorph spider
species:

e Aname N138;

e Aname N139; and
o Aname N140.
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2.0 Introduction
2.1 Project Background

Rio Tinto Winu Pty Limited (RTW) is evaluating the potential development of mineralised deposits
within the Winu Project Area (WPA). The WPA is 13,274 ha in size and is located approximately
320 km east of Port Hedland in the northwest of Western Australia. RTW is proposing to utilise an
existing access road (hereafter Winu Road Access Corridor (WRAC)) to link the WPA with port
facilities.

To support the design of the potential development, and to inform the likely pathways for
environmental approvals, fauna surveys of both the WPA and the WRAC were required. Biota
Environmental Sciences (Biota) was commissioned to undertake these surveys.

2.2 Report Structure and Survey Objectives

For ease of use, this document has been structured to address the two spatial components that
compirise the project: the WPA and the WRAC.

2.2.1 Winu Project Area

The WPA encompasses the mineralised deposit and the surrounding survey area (Figure 2.1). A
Level 2 fauna survey was undertaken within the WPA extent. The specific details and objectives of
this portfion of the work are described in Table 2.1. Section 4.0 and Section 5.0 of this report
document the methods, results and discussion for the WPA.

2.2.2 Winu Road Access Corridor

The WRAC encompasses the entire length of an existing access road from the Great Northern
Highway to the WPA (Figure 2.1). Numerous potential borrow source areas have also been
identified along the WRAC to supply road base required for upgrade works (Figure 2.1). Some of
these potential borrow source areas were surveyed as part of this study (and addressed where
relevant throughout this report), however additional areas were identified by RTW at the time of
report writing, and therefore have not been assessed as part of this study. An additional survey of
these areas is planned for early-2020.

The majority of the WRAC (hereafter ‘WRAC Section 2') intersects an unrelated development: the
Asian Renewable Energy Hub (AREH) (Figure 2.1). Sampling effort, methodology and results of a
previous Level 2 fauna survey undertaken for the AREH project (Biota 2018a) have been made
available for use here, under the terms of a mutual data sharing arrangement agreed by RTW and
NW Interconnected Power (the proponent for the AREH project).

To assess the remaining unsurveyed sections of the WRAC connecting the Great Northern Highway to
the western AREH boundary (hereafter ‘WRAC Section 1'), and the eastern AREH boundary to the
WPA (hereafter ‘WRAC Section 3’), a Level 1 Reconnaissance fauna survey was undertaken. In
addition, a Level 1Reconnaissance fauna survey was undertaken to investigate a diversion fo the
existing access road (hereafter ‘WRAC Diversion’) (Figure 2.1). The Diversion was proposed as part of
the AREH development to divert vehicle traffic away from a colony of the Threatened Black-footed
Rock-wallaby (Pefrogale lateralis lateralis), but will potentially be implemented as part of the Winu
project.

The WRAC is therefore apportioned into four sections in this report based on differences in survey
type, methods and objectives (WRAC Section 1, Section 2, Section 3 and the Diversion; Figure 2.1).
The specific details and objectives of this portion of the work are described in Table 2.1. Section 6.0
and Section 7.0 of this report describe the methods, results and discussions for each of the four
WRAC sections.

/Volumes/Cube/Current/1442 (Winu Fauna)/Documents/3 Final Report/1442 Winu Fauna Final Report_Rev 0.docx 15



winu Frojecrt Fauna Assessment

Figure 2.1: Location of the WPA and WRAC.
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Table 2.1: Objectives and scope of the fauna surveys undertaken for the Winu project.
Report | Report Spatial Extents . - . e e 1
section | Terminology Location Area (ha) Survey Description Survey Dates Objectives Legislative Framework
e Update the existing desktop biological assessment of a large (120 km)
buffer area surrounding the WPA (Jacobs 2019) with survey results from
the adjacent AREH proposal (Biota 2018al);
o Identify fauna species from the updated desktop assessment that are
likely to occur, or have potential to occur within the WPA, including
300 ki east of Port Phase 1: 12 - 20 May those of conservation significance;
< _ ° _ . .
g Winu Project Area Hedland, surveyed 13,362 Two-phase Level 2 2019 ' Document the vertebrate gnd Short range Ende.mlc (SRE)'faung species
= over two phases fauna survey Phase 2: 18 - 25 assemblage of the WPA using established sampling tfechniques;
September 2019 e Conduct targeted searches for threatened species listed under State
and Federal legislation;
. TDescribe (r]fnd map The: fourfwo hobi’roffr. pres.enfrf'ond osgess;heir suitability The methodology employed for these surveys was
o support fauna species of conservation significance; an undertaken with consideration of all, or part
¢ Identify and assess the local and regional conservation significance of thereof, the following State and Federal guidance
the fauna assemblage and habitats present in the WPA. documents:
18.6 km section of e Technical Guidance - Sampling Methods for
existing access road Level 1 Terrestrial Vertebrate Fauna (EPA 2016aq);
f(r:om ih(leHl\'lo:hwei‘r RECONNGISSANCE . CogduTck:]‘r Tgrrgfeted ;qur;l:hesI flor Tr;eTBilb}/ listed as a threatened species e Technical Guidance - Terrestrial Fauna Surveys
Section 1 oastal Fighway 1o = 5g fauna habitat 21 September 2019 under the state and Federal legisiation; (EPA 2016Db);
the western edge of . . . ¢ . s
fhe AREH mapping and Bilby e Describe and map ‘rhg auna hobfrofs. pre;enfr 'ond assess their suitability | Environmental Factor Guideline — Terrestrial
Development assessment to support fauna species of conservation significance. Fauna (EPA 2016c);
Envelope boundary e Technical Guidance - Sampling of Short-Range
~137 km of existing Endemic Invertebrate Fauna (EPA 2016d);
?hcecisRsErﬁod within ?51290?0 Two-phase Level 2 Phase 1: 24 August - 5 e Matters of National Environmental Significance
Section 2 Development 660,686 ha | faunasurvey Sepfember 2017 e Conduct a seasonal terrestrial vertebrate and SRE fauna survey, with — Significant Impact Guidelines (DoE 2013);
Envelope boundary AREH study completed G_S part of | Phase 2: 13 - 21 March targeted sampling for conservation significant fauna species. e Guidelines for surveys to detect the presence
located ~220 km east | areq) the AREH project 2018 of bilbies, and assess the importance of habitat
&) of Port Hedland in Western Australia (DBCA 2017a); and
E 22.6 km section of e Interim guideline for preliminary surveys of night
existing access road Level 1 . . . parrot (Pezoporus occidentalis) in Western
from the eastern Reconnaissance ¢ Coc?dusci‘r Trorge;elczj ijeorclrlwes'f?r;he‘Bnby listed as a threatened species Australia (DBCA 2017b).
Section 3 edge of the AREH 561 fauna habitat 26 September 2019 under state and rederat legisiation;
Development mapping and Bilby e Describe and map the fauna habitats present and assess their suitability
Envelope boundary assessment to support fauna species of conservation significance.
to the WPA
~22 km of proposed L R
diversion to the Rz\clzinnoissonce e Conduct targeted searches for the Black-footed Rock-wallaby listed as
isti a threatened species under State and Federal legislation;
.ex'slT'g.g Occifs.mf’?' fauna habitat 24 and 26 August 2019; P °
Diversion Including a “hairpin 830 mapping, Biloy 22 and 26 September « Conduct targeted searches for the Bilby listed as a threatened species

diversion fo allow
heavy/long fraffic to
negotiate the sharp
corner

assessment and
Black-footed Rock-
wallaby assessment

2019

under State and Federal legislation;

e Describe and map the fauna habitats present and assess their suitability
to support fauna species of conservation significance.
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3.0 Existing Environment
3.1 IBRA Bioregion and Subregion

The Interim Biogeographic Regionalisation of Australia (IBRA) identifies 89 bioregions across
Australia (Environment Australia 2000). The WPA and WRAC are located within the Great Sandy
Desert IBRA bioregion, which is divided into six subregions. Of the six subregions, only two are
relevant to the project: the Mackay and Mclarty subregions. The WPA lies entirely within the
Mackay subregion (Figure 3.1). The WRAC extends from the Mackay subregion in the south,
through the McLarty subregion, with a small portion of the northern extent within the Pindanland
subregion of the Dampierland bioregion (Figure 3.1).

These three subregions are summarised below.

o The Mackay subregion (18,636,695 ha) comprises the “tfropical inland 'red-centre' desert, and
includes the 'Percival' and 'Auld' palaeoriver systems”. Mainly tree steppe grading to shrub
steppe in south; comprising open hummock grassland of Triodia pungens and Triodia schinzii
with scattered trees of Owenia reticulata and bloodwood (Corymbia spp.), and shrubs of
Acacia spp., Grevillea wickhamii and G. refracta, on Quaternary red longitudinal sand dune
fields. The climate is arid tropical with summer rainfall, and monsoonal influences are apparent
in the northwestern sector of this region” (Kendrick 2003). The vegetation is similar to the
McLarty subregion.

o The MclLarty subregion (13,173,266 ha) “includes the Mandora palaeoriver system and red-
brown dunefields with finer texture than further south. It also includes gravelly surfaces of
Anketell Ridge along its northern margin. The subregion is arid tropical with summer rain and is
influenced by monsoonal activity. Morning fogs are recorded during the dry season. The
vegetation is mainly tree steppe grading to shrub steppe in the south; comprising open
hummock grassland of Triodia pungens and Triodia schinzii with scattered trees of Owenia
reticulata and Bloodwoods (Corymbia spp.), and shrubs of Acacia spp., Grevillea wickhamii
and G. refracta, on Quaternary red longitudinal sand dune fields overlying Jurassic and
Cretaceous sandstones of the Canning and Amadeus Basins. Gently undulating lateritised
uplands support shrub steppe” (Graham 2003a). Wetland features in the subregion include
isolated mound springs supporting Melaleuca leucadendra closed forests, and Melaleuca
glomerata - M. lasiandra shrublands around salt lakes (Graham 2003a).

¢ The Pindanland subregion (5,198,904 ha) “comprises sandplains of the Dampier Peninsula and
western part of Dampier Land, including the hinterland of the Eighty Mile Beach. It is a fine-
fextured sand-sheet with subdued dunes and includes the paleodelta of the Fitzroy River. This
is the coastal, semi-arid, northwestern margin of the Canning Basin. The climate is described as
dry hot fropical and semi-arid with summer rainfall. The average annual rainfall is between 450
— 700 mm, slightly lower than the Fitzroy Trough subregion” (Graham 2003b). The vegetation is
described primarily as pindan, but includes Melaleuca alsophila low forests on coastal plains,
and Spinifex spp. — Crotalaria spp. strand communities (Graham 2003b).

3.2 Native Title

The WPA encompasses two Native Title determination areas, including the Nyangumarta Native
Title determination in the north (overlapping 70% of the WPA), and the Martu Native Title
determination in the south (Figure 3.1). The WRAC is entirely included in the Nyangumarta Native
Title determination (Figure 3.1).
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Figure 3.1: IBRA subregion and Native Title boundaries in the locality of the WPA and WRAC.
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3.3 Soils

Two broad soil types have been mapped in the WPA (Table 3.1; Figure 3.2). Unit AB39 represents
the majority (92%) of the WPA, with small outer pockets of AB40 (8%) (Table 3.1). These two units
are both described as gently undulating plains with longitudinal dunes, however AB40 is more
elevated in the landscape than AB39 (Table 3.1).

Three broad soil types have been mapped in the WRAC (Table 3.1; Figure 3.2). Unit AB22 mostly
dominates (58%), with portions of AB21 (27%) and AB39 (15%) (Table 3.1). Both AB21 and AB22 are
similarly described as gently undulating sand plains, however AB22 features many rocky
sandstone residuals.

3.4 Surface Geology

Mapping of the surface geological units in the locality was prepared based on data from
Geoscience Australia (2014). The maijority of the WPA (98%) is dominated by dune geology (Qd),
with two smaller areas of sandstone and siltstone with interbedded conglomerate (Ksak) (Table 3.2;
Figure 3.3).

The northern section of the WRAC is a mosaic of the broadly dominant sand plains (Czs).
intersected with numerous small sections of ferruginous duricust laterite (Czl), and fluviatile
sandstone conglomerate (JKsc) (Table 3.2; Figure 3.3). The southern section consists of both sand
plains (Czs), and sand dunes (Qd), with dune geology dominating more towards the southern end
(Table 3.2; Figure 3.3)

3.5 Land Systems

The then Department of Agriculture Western Australia mapped land systems for the Rangelands
regions of WA (DAFWA 1994), however the current land system dataset does not entirely
encompass the WPA, with the boundary ending 11.2 km from the WPA's western extent (van
Vreeswyk et al. 2004). Soil landscape system mapping does encompass the WPA (DPIRD 2018),
and could be matched to the boundary of the land systems mapping. Based on soil landscape
mapping, the WPA is entirely represented by the Little Sandy land system. The Little Sandy land
system is described as “sand plains with linear and reticulate dunes supporting shrubby hard and
soft spinifex grasslands”.

The WRAC intersects four land systems along its extent: Little Sandy, Nita, Callawa, and Buckshot
(Table 3.3; Figure 3.4). The southern portion of the WRAC is dominated by the Little Sandy land
system, while the northern section is a mosaic of the Nita and Callawa land systems. The Nita land
system features sandplains supporting shrubs, spinifex grassilands, and occasional trees, while the
Callawa land system features highly dissected low hills, mesas, and gravelly plains of sandstone
and conglomerate. The Callawa land system is relatively restricted to small mosaic patches
regionally, of which the WRAC intersects a long mosaic stretch of this land system, covering
almost 3% of the system’s total extent (Table 3.3). The Buckshot land system is present in two small
areas, and features gravelly sand plains and occasional sand dunes.

3.6 Beard’s Regional Vegetation Mapping

Broad-scale vegetation mapping for the locality has been prepared at the 1:1,000,000 scale based
on the work of J.S. Beard for the Pilbara (Beard 1975) and the Great Sandy Desert (Beard 1968). The
WPA includes only one of Beard's vegetation system associations, mapped as “Great Sandy Desert
134" (Table 3.4; Figure 3.5). The WRAC was mapped as a mosaic of the ‘Great Sandy Desert 134’,
‘Mandora East 80, 101, 117°, and ‘Pindan 32’ vegetation associations (Table 3.4; Figure 3.5). These
vegetation associations are described as:
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e Great Sandy Desert 134 comprises a mosaic: Hummock grasslands, open low tree steppe;
Desert Bloodwood and Feathertop Spinifex (Triodia schinzii) on sandhills / Hummock grasslands,
shrub steppe; mixed shrubs over spinifex between sandhills.

¢ Mandora East 80 comprises hummock grassiands and low tree steppe with Desert Walnut over
soft spinifex between sand ridges.

¢ Mandora East 101 comprises hummock grasslands and shrub steppe with Acacia pachycarpa
over soft spinifex.

¢ Mandora East 117 comprises hummock grasslands and grass steppe with soft spinifex.

e Pindan 32 comprises of pindan sandplain with Acacia shrubland with scattered low frees over
Triodia spp.

The pre-European and current extents of Beard’s vegetation system associations have been
calculated using interpretation of imagery to determine areas that have been cleared (see
Shepherd et al. 2002, and Government of Western Australia 2018). According to this, none of the
system associations have had extensive clearing, with the WPA and the WRAC containing very
small proportions of the current extents. The largest of these is the Mandora East -117 association,
with the WRAC containing 1.24% of its current extent (Table 3.4).
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Table 3.1:

Description and extent of soil units in the WPA and WRAC.
(Geoscience Australia 2014)

WINu Froject raunda Assessment

Soil Unit

Description

Area (ha)in
WPA

% of WPA

Area (ha) in
WRAC

% of WRAC

AB21

Pindan country: gently undulating sand plain with a few small rocky sandstone residuals; no
external drainage: chief soils are red earthy sands (Uc5.21), with associated (Uc5.11) and
hummocks of siliceous sands (Uc1.23).

1,692

27%

AB22

Gently undulating sand plain as for unit AB21 but with many rocky sandstone residuals: chief
soils are red earthy sands (Uc5.21), with (Uc5.11) and (Uc1.23) as for unit AB21. Associated
are bare rock and shallow sands, probably (Uc1.4), of the sandstone residuals.

3,564

58%

AB39

Gently undulating plains dominated by longitudinal dunes of varying frequency; some
exposures of ironstone gravels on low rises occur in the dune swales: chief soils are red
earthy sands (Uc5.21) on dune slopes, and inter-dune plains with red siliceous sands (Uc1.23)
on the dunes. Other soils include (KS-Uc5.21) on the gravelly rises where an ironstone
(laterite) duricrust is present at about 45 cm depth; and (Um5.11) on smalll included areas of
calcrete (kunkar).

12,291

92%

901

15%

AB40

Gently undulating plain slightly more elevated than unit AB39, and dominated by
longitudinal dunes, many exposures of ironstone gravels and some breakaways capped by
ironstone (laterite) duricrust: chief soils are red earthy sands (Uc5.21), with red siliceous sands
(Uc1.23) on the dunes. There is an increased amount of (KS-Uc5.21) soil compared with unit
AB39, and locally it may become dominant.

1,070

8%

Table 3.2:

Description and extent of surfface geology units in the WPA and WRAC.
(Geoscience Australia 2014)

Unit

Geological

Description

Area (ha)in
WPA

% of WPA

Area (ha) in
WRAC

% of WRAC

Cz

Ferruginous duricrust: Pisolitic, nodular or vuggy ferruginous laterite; some lateritic soils;
ferricrete; magnesite; ferruginous and siliceous duricrusts and reworked products,
calcrete, kaolinised rock, gossan; residual ferruginous saprolite.

3317

20%

Czs

Sand plain: Sand or gravel plains; quartz sand sheets commonly with ferruginous pisoliths
or pebbles, minor clay; local calcrete, laterite, silcrete, silt, clay, alluvium, colluvium,
aeolian sand.

9757

61%

JKsc

Callawa Formation: Fluviatile cross-bedded very fine to coarse-grained sandstone,
granule conglomerate and minor siltstone; plant and trace fossils.

236

Ksak

Poorly sorted, cross-bedded and partly bioturbated, paralic fine sandstone and siltstone
with intferbedded coarse sandstone and conglomerate.

207

2%

Kspa

Parda Formation: Mudstone, claystone; minor fine-grained sandstone; macrofossils;
shallow marine deposits.
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Geological . Area (ha)in Area (ha) in
Unit Description WPA % of WPA WRAC % of WRAC
Dunes: Sandplain with dunes and swales; may include numerous interdune claypans;
Qd residual and aeolian sand with minor silt and clay; aeolian red quartz sand, clay and silt, 13,154 98% 2751 17%
in places gypsiferous; yellow hummocky sand.
Table 3.3: Description of land systems within the WRAC.
(Geoscience Australia 2014)
Area within Emmxr;n ’Z\:;foy, 7 of Subregional
Land System % of WRAC . y . Extent Within Description
WRAC (ha) Pindanland Subregions
WRAC
(ha)

Buckshot 9% 1% 7 944 1% Gr'a.velly sandplains and occasional sand dunes supporting hard
spinifex grasslands.

Callawa 2997 20% 97,793 3% Highly dissected low h||'ls, mesas and grovellly plains of sandstone and
conglomerate supporting soft and hard spinifex grasslands.

Little Sandy 5007 35% 676,257 1% Sondploms'vx{ﬁh linear and reticulate dunes supporting shrubby hard
and soft spinifex grasslands.

Nitq 4386 449, 1 429175 0.5% frc;rgsjploms supporting shrubby spinifex grasslands with occasional

Table 3.4: Description and extent of Beard’s broad vegetation units in the WPA and WRAC, together with pre-European and current extents.

(from Government of Western Australia 2018)

Total Extent in McLarty and

Mackay Subregi A

Beard’s Vegetation Syst'e m ackdy SUbreglons Area in WPA % of Current | Area in WRAC 7 of Curfeni
. Association Pre- % of WPA . % of WRAC Extent in
System Association Current (ha) Extent in WPA (ha)
Code European WRAC
Extent

Extent
Great Sandy Desert 134 134.1 11,218,536 11,217,944 13,362 100% 0.1% 1847 30% 0.02%
Mandora - East 80 80.1 294,534 294,534 - - - 633 10% 0.2%
Mandora - East 101 101.1 570,039 569,993 - - - 657 11% 0.1%
Mandora - East 117 117.1 242,002 235,135 - - - 2923 47% 1%
Pindan 32 32.1 244,906 244,875 - - - 97 2% 0.04%
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Figure 3.2: Soil units in the WPA and WRAC.
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Figure 3.3: Surface geological units in the WPA and WRAC.
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Figure 3.4: Land systems mapping in the WPA and WRAC.
Land system mapping sourced from DAFWA (1994) and soil landscape system mapping (DPIRD 2018) was used to extend the land system mapping fo include the WPA.
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Figure 3.5: Beard’s vegetation associations for the WPA and WRAC.
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4.0
4.1

Desktop Assessment

Winu Project Fauna Assessment

Winu Project Area Methodology

A broad desktop biological assessment was completed as part of a pre-feasibility exercise aimed
at understanding the existing environment within a large (120 km) buffer surrounding the WPA
(Jacobs 2019). This assessment collated data from sources including NatureMap, Atlas of Living
Australia (ALA), the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act)
Protected Matters Search Tool (PMST) and the Species Profiles and Threats Database (SPRAT), to
identify key biodiversity features and conservation listed fauna species likely to occur within the
WPA (Jacobs 2019). Prior to this desktop assessment, the locality of the WPA had been subject to
relatively few fauna surveys (Table 4.1). Additionally, of the fauna surveys relevant to the WPA,
none were publicly available at the tfime the desktop assessment was completed. Between late
2017 and early 2019, three Level 1 fauna surveys were completed within and adjacent to the
WPA (Astron 2018, 2019a, 2019b), and one Level 2 fauna survey was completed adjacent to the
WPA for the AREH project (Biota 2018a) (Table 4.1). The AREH project represents the only recent
and comprehensive fauna survey conducted within the locality of the WPA. The results of the
broad desktop assessment were consolidated with results from the Level 1 fauna surveys and the
AREH project in order to create a potential fauna species list for the WPA, as presented in

Appendix 1 (Table 4.1).

Table 4.1:

Literature reviewed for the desktop assessment of the WPA.

Report/Survey

Description

Dates of Survey

Location Relative
to WPA

Winu Project: Baseline
Environmental Assessment
(Jacobs 2019)

Desktop assessment; soils,
geology, hydrology; climate;
conservation significant
species and communities,
protected areas.

N/A (Databases

searched December

2018)

~120 km buffer
surrounding the
WPA

Asian Renewable Energy Hub
Terrestrial Fauna and SRE
Fauna Survey (Biota 2018a)

Desktop assessment and two-
phase seasonal Level 2 fauna
survey

Phase 1: 24 August — 5

September 2017

Phase 2: 13 -21 March

2018

~27 -112km
northwest*

Paterson Flora, Vegetation
and Fauna Habitat
Assessment Survey
October/November 2018
(Astron 2018)

Desktop assessment,
reconnaissance flora and
vegetation survey, Level 1
fauna survey

29 October -2
November 2018

116 ha portion of
the WPA

Paterson Reconnaissance
Flora and Vegetation and
Level 1 Fauna Survey March
2019 (Astron 2019q)

Desktop assessment,
reconnaissance flora and
vegetation survey, Level 1
fauna survey

12 -16 March 2019

292 ha portion of
the WPA

Paterson Road Corridor
Reconnaissance Flora and
Vegetation and Level 1
Fauna Survey May 2019
(Astron 2019b)

Desktop assessment,
reconnaissance flora and
vegetation survey, Level 1
fauna survey

29 April — 9 May 2019

52 km length of
the WRAC, 28 km
west from the
WPA

* Only results from trapping sites located in similar habitats to the WPA were included here.

411

Conservation Significant Fauna Likelihood of Occurrence Assessment

Native fauna species that are rare, threatened with extinction, or have high conservation value,
are specially protected by law under the State Biodiversity Conservation Act 2016 (BC Act) and/or
the Federal EPBC Act. Migratory and Marine species are also protected under the EPBC Act as
Matters of National Environmental Significance. In addition, the Department of Biodiversity,
Conservation and Aftractions (DBCA) maintains a list of fauna that have not been assigned
statutory protection under the BC Act but are still considered to be of conservation priority, or are
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considered to be rare but not threatened and are in need of monitoring (DBCA 2018a).
Appendix 2 details categories of conservation significance recognised under the above
frameworks.

In order to determine which conservation significant species potentially occur in the WPA, the
results of the consolidated desktop assessment were examined in the context of known habitat
preferences, last known records and distributions of species. For each conservation significant
species considered, a set of rankings and criteria were applied to assess the likelihood of
occurrence within the WPA (Table 4.2). Given the WPA has been relatively unsurveyed, the term
“locality” comprises the area up to 120 km from the WPA within similar land systems and habitats.

Table 4.2: Ranking system used to assign the likelihood that a species would occur in the WPA.
Rank Criteria
Recorded 1. The species has been previously recorded in the WPA.

1. There are existing records of the species in the locality of the WPA; and
o the species is strongly linked to a specific habitat, which is present in the
Likely to occur WPA; or
e the species has more general habitat preferences, and suitable habitat is
present.
1. There are existing records of the species from the locality, however
o the species is strongly linked to a specific habitat, of which only a small
amount is present in the WPA; or
o the species has more general habitat preferences, but only some suitable
habitat is present.
2. There is suitable habitat in the WPA, but the species is recorded infrequently in
the locality.
1. The species is linked to a specific habitat, which is absent from the WPA; or
2. Suitable habitat is present, however there are no existing records of the
species from the locality despite reasonable previous search effort in suitable
habitat; or
3. There is some suitable habitat in the WPA, however the species is very
infrequently recorded in the locality.
1. The species is strongly linked to a specific habitat, which is absent from the
Would not occur WPA; and/or
2. The species’ range is very restricted and does not include the WPA.

May potentially
occur

Unlikely to occur

4.2 Vertebrate Fauna Field Survey

4.2.1 Field Survey Timing and Team

Phase 1 of the field survey was completed over a nine-day period from 12 - 20 May 2019 and
Phase 2 was completed over an eight-day period from 18 — 25 September 2019. The fauna survey
was conducted under “Fauna Taking (Biological Assessment) Licence” No. BA27000051 issued to
Ms Penny Brooshooft (Appendix 3). The survey team comprised Mr Roy Teale, Mr Joshua Keen, Ms
Penny Brooshooft, Dr Stewart Ford, Mr John Graff, Ms Jacinta King and Mr Nathan Beerkens (all of
Biota). Members of the Nyangumarta Ranger Group and the Martu people also assisted with the
survey.

4.2.2 Daily Weather Observations

Phase 1 weather observations were taken from data collected within the WPA at Winu camp.
Phase 2 weather observations were taken from the Telfer Aero station (number 013030), located
108 km south-southeast of the WPA, as the weather station at Winu camp was not operational at
the time.

During Phase 1, minimum temperatures ranged from 7.8°C to 15°C, while maximum temperatures
ranged from 27.2°C to 33.9°C (Table 4.3). No rainfall fell during the Phase 1 survey (Table 4.3).
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During Phase 2, minimum temperatures ranged from 11.7°C to 22.9°C, and maximum temperatures
ranged from 26.5°C to 38.4°C (Table 4.3). A small amount of rainfall (0.2 mm) was recorded on one
night of the Phase 2 survey (Table 4.3).

Table 4.3: Daily meteorological observations for the WPA during Phase 1.
Maximum Minimum .
Date Temperature (°C) | Temperature (°C) Rainfall (mm)
12/05/19 27.2 7.8 0
13/05/19 27.8 7.8 0
14/05/19 30.6 12.8 0
> 15/05/19 32.2 12.8 0
g | 16/05/19 32.8 15.0 0
= | 17/05/19 33.3 10.6 0
18/05/19 30.0 13.9 0
19/05/19 31.7 15.0 0
20/05/19 33.9 12.8 0
18/09/19 38.4 21.9 0
19/09/19 36.7 22.7 0
« | 20/09/19 26.9 17.7 0
9 | 21/09/19 26.5 11.7 0
S | 22/09/19 29.2 13.6 0
® 123/09/19 28.8 17 0.2
24/09/19 28.7 11.9 0
25/09/19 31.9 13.9 0
4.2.3 Climate

Historical weather data (1974-2019) were obtained from the Telfer Aero weather station. Figure 4.1
charts the average monthly minimum and maximum temperatures and total rainfall for the year
preceding the survey, in comparison with long-term averages.

Maximum and minimum temperatures in the six months prior to the Phase 1 survey were higher than
long-term averages (Figure 4.1). In the lead up to Phase 2, between June and September 2019,
both maximum and minimum temperatures were significantly higher than long-term averages;
maximum temperatures were between 5-8°C higher than average, and minimum temperatures
were between 6-10°C higher than average (Figure 4.1).

Rainfall data indicate a dry period between May and October 2018, with little to no rainfall received
(Figure 4.1). Between November and April 2019, some rainfall was received, however this was
significantly below long-term averages (Figure 4.1). This was especially noticeable for February,
which has historically received the highest rainfall; just 4 mm of rainfall was received in February 2019,
compared to the long-term average of 98 mm.
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Figure 4.1: Monthly weather data for the year preceding the survey and long-term climate averages.

Arrows indicate survey timing.

424 Systematic Sampling

Systematic sampling comprised pitfall, funnel and Ellioft trapping, in addition to bird censuses at
each of the systematic pitfall sites. Details of the methods used are discussed in Section 4.2.4.1
and Section 4.2.4.2 below.

4241 Trapping Effort

Indicative trapping sites were selected prior to the field survey and were subsequently ground-
truthed on site. Twelve final locations were chosen to representatively sample the variety of
habitats available (Table 4.4). The locations of the sites are illustrated in Figure 4.3, and are further
described in Table 4.5. The systematic trapping sites comprised a combination of pitfall frapping.
funnel tfrapping and Elliott trapping (Table 4.4). Specifically, each site comprised the following:

o Pitfall and funnel trapping transects, consisting of a single row of up to eight pitfall fraps
arranged as alfernating buckets (20 L volume, 280 mm diameter x 410 mm high) and PVC
tubes (150 mm diameter x 600 mm high), spaced at approximately 10 m and connected with
a 90 m length of 300 mm high flywire fence. Two or more pairs of funnel traps (790 mm long x
180 mm wide x 180 mm high) were also interspersed between the pitfalls (Figure 4.2).

o Elliott box frapping transects were placed in association with some pitfall/funnel tfransects
where habitat was suitable (i.e. unburnt areas with large spinifex hummocks), and two
dedicated Elliott trapping transects were also established in prospective habitat for small
mammals (in Acacia thickets). The Elliott trapping transects comprised medium-sized box traps
(330 mm long x 20 mm wide x 20 mm high) spaced approximately 5 m apart, and each trap
was baited with a mixture of peanut butter and oats.

Figure 4.2: Layout of pitfall and funnel frapping grid employed during the survey.
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Table 4.4: Trapping site locations and effort during Phase 1 and Phase 2 of the fauna survey of the WPA.
Phase 1 Phase 2
Site . . Date Date Nights Trap Effort Date Date Nights | Trap Effort
Name Easting Northing | Landform Method Opened Closed Open (Nights) Method Opened Closed Open (Nights)
8 Pitfall, 4 P36 g pitfall, 4 P: 56
WINO1P 355098 7711962 Sandplain at, R 12/05/2019 19/05/2019 7 F: 28 at, 18/09/19 25/09/19 7 ’
Funnel, 8 Elliot Funnel F: 28
E: 56
8 Pitfall, 4 P36 g pittall, 4 P: 56
WINO2P | 358123 | 7711089 | Sandplain mat. s 12/05/2019 | 19/05/2019 7 F: 28 mat 18/09/19 | 25/09/19 7 :
Funnel, 8 Elliot E: 56 Funnel, F: 28
WINO3P 361000 7710219 Linear dune | 8 Pitfall, 4 Funnel 12/05/2019 19/05/2019 7 P: 56 8 pitfall, 4 18/09/19 25/09/19 7 P2 56
F: 28 Funnel F: 28
8 Pitfall, 4 P36 g pitfall, 4 P: 56
WINO4P 366839 7708742 Sandplain Funnel, 9 Eliiot 12/05/2019 19/05/2019 7 E ii Funnel 18/09/19 25/09/19 7 F 08
. . P: 56 8 Pitfall, 4 P: 56
WINO5P 368733 7707123 Linear dune | 8 Pitfall, 4 Funnel 12/05/2019 19/05/2019 7 F 08 Funnel 18/09/19 25/09/19 7 F 08
. P: 56
. . P: 56 8 Pitfall, 4
WINOé6P 371684 7706781 Sandplain 8 Pitfall, 4 Funnel 13/05/2019 20/05/2019 7 . 18/09/19 25/09/19 7 F: 28
F: 28 Funnel, 8 Elliott
E: 56
P: 64 8 Pitfall, 4 P: 56
WINO7P 373715 7704435 Sandplain 8 Pitfall, 4 Funnel 12/05/2019 20/05/2019 8 ’ at, R 18/09/19 25/09/19 7 F: 28
F: 32 Funnel, 9 Elliott
E: 63
Laterit P:49 | 7Pitfall, 6 P 49
WINO8P | 377714 | 7702458 | ~2'e™€ 7 Pitfall, 4 Funnel | 13/05/2019 | 20/05/2019 7 : mat. 6 18/09/19 | 25/09/19 7 F: 42
exposure F: 28 Funnel, 8 Elliott E: 56
. . P: 42 6 Pitfall, 8 P: 42
WINO9SP 381638 7701847 Sandplain 6 Pitfall, 4 Funnel 13/05/2019 20/05/2019 7 F: 08 Funnel 18/09/19 25/09/19 7 F 56
WINTOP | 381546 | 7701680 | Lineardune | 6 Pitfall, 4 Funnel | 13/05/2019 | 20/05/2019 7 P:42 ] 6 Piffall, 10 18/09/19 | 25/09/19 7 P: 42
F: 28 Funnel F: 70
WINT1E 361074 7709835 Sandplain 20 Elliott 14/05/2019 19/05/2019 5 E: 100 - - - - B
WIN12E 375311 7703069 Sandplain - - - - - 20 Elliott 20/09/19 25/09/19 5 E: 100
Phase 1 Pitfall Total P: 533 Phase 2 Pitfall Total P: 525
Phase 1 Funnel Total F: 284 Phase 2 Funnel Total F: 364
Phase 1 Elliott Total E: 275 Phase 2 Elliott Total E: 275
Phase 1 Total 1,092 Phase 2 Total 1,164

Phase 1 and Phase 2 Total 2,256
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Figure 4.3: Locations of systematic sampling sites within the WPA.
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Table 4.5: Descriptions and photographs of trapping sites within the WPA.

Winu Project Fauna Assessment

Site Description

Site Photograph

WINO1P

Landform: Sandplain

Vegetation: Owenia reficulata scattered low trees over
Acacia platycarpa open shrubland over Triodia schinzii
open hummock grassland.

WINO2P

Landform: Sandplain

Vegetation: Owenia reficulata scattered low trees over
Acacia platycarpa open shrubland over Triodia schinzii
open hummock grassland.

WINO3P

Landform: Linear dune

Vegetation: Corymbia chippendalei and
Erythrophleum chlorostachys low open woodland over
mixed Acacia spp. over Triodia schinzii open hummock
grassland.

WINO4P

Landform: Sandplain

Vegetation: Owenia reficulata scattered low trees over
Acacia platycarpa open shrubland over Triodia schinzii
open hummock grassland.
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Site Description Site Photograph

WINO5P

Landform: Linear dune

Vegetation: Owenia reticulata and Erythrophleum
chlorostachys scattered low trees over mixed Acacia
spp. open shrubland over mixed open low shrubs over
Triodia schinzii open hummock grassland.

WINOé4P

Landform: Sandplain

Vegetation: Owenia reficulata scattered low trees over
Acacia platycarpa open shrubland over Triodia schinzii
open hummock grassland.

WINO7P

Landform: Sandplain

Vegetation: Owenia reticulata and Erythrophleum
chlorostachys scattered low trees over Acacia
ancistrocarpa tall shrubland over Triodia schinzii
hummock grassiand.

WINO8P

Landform: Laterite exposure

Vegetation: Grevillea wickhamii scattered tall shrubs
over Mirbelia viminalis low shrubland over Triodia
brizoides open hummock grassland.
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Site Description

Site Photograph

WINO9P
Landform: Clayey sandplain

Vegetation: Acacia orthocarpa open shrubland over
mixed Triodia schinzii and T. brizoides open hummock
grassland.

WIN10P

Landform: Linear Dune

Vegetation: Owenia reticulata and Erythrophleum
chlorostachys scattered low trees over Acacia
platycarpa open shrubland over Triodia schinzii open
hummock grassland.

WIN11E

Landform: Sandplain

Vegetation: Owenia reticulata and Erythrophleum
chlorostachys low frees over Acacia drepanocarpa tall
shrubland over Triodia schinzii hummock grassland.

WIN12E

Landform: Sandplain

Vegetation: Acacia ancistrocarpa tall shrubland over
Triodia schinzii hummock grassland.
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4242 Bird Censuses
Birds were recorded using the following techniques:

¢ Unbounded area searches (20-30 minutes duration) were conducted at each of the
systematic frapping sites that were open over both survey phases (Table 4.6; Figure 4.3);

e Opportunistic observations whilst traversing the WPA; and

¢ Automated audio recording devices deployed to target the Night Parrot and other incidental
bird records (addressed further in Section 4.2.5.3 below).

A total of 1,100 minutes were dedicated to bird census at the systematic frapping sites (Table 4.6).
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Table 4.6: Bird census times at each trapping site within the WPA.
Phase 1 Phase 2
14/05/19 15/05/19 16/05/19 17/05/19 18/05/19 19/09/19 | 20/09/19 21/09/19 22/09/19 23/09/19 ( MTigL‘:LS)

WINO1P 0633 - 0703 0617 - 0647 05:55 - 06:25 09:47 - 10:17 120
WINO2P 0714-0734 | 0654 -0724 06:40 - 07:10 09:04 - 09:34 110
WINO3P 0738-0808 | 0737 -0807 07:31 - 08:01 08:16 - 08:46 120
WINO4P 0905-0935 | 0847-0917 07:27 - 07:57 06:30 - 07:00 120
WINO5P 0730 - 0800 06:43-07:13 05:42 - 06:12 90
WINOGP 0805 - 0835 | 0751 - 0821 07:29 - 07:59 08:02 - 08:32 120
WINO7P 0703-0733 | 0925 -0955 06:37 — 07:07 05:57 - 06:27 120
WINOSP 0621 - 0651 05:50 - 06:20 60
WINO9P 0603 - 0633 0623 - 0653 | (8:30 - 09:00 05:55 - 06:25 120
WINTOP 0637 - 0707 | 0620 - 0650 09:15 - 09:45 06:27 - 06:57 120
Total 120 170 120 90 30 240 0 180 90 60 1,100
(Minutes)
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425 Non-Systematic Sampling

Non-systematic sampling techniques comprising motion cameras, audible recorders, ultrasonic
bat recorders, nocturnal searches and marsupial mole trenches were employed to detect
additional fauna species not readily tfrapped using systematic sampling methods. Details of the
methods used are discussed below in Sections 4.2.5.1 to 4.2.5.5.

4.25.1 Motion Cameras

Infrared motion cameras were deployed at locations where they were considered likely to record
fauna (including conservation significant fauna) foraging or moving through habitat. To target
conservation significant fauna, including the Bilby (Macrotis lagotis; Vulnerable under both the BC
Act and EPBC Act) and the Brush-tailed Mulgara (Dasycercus blythi; listed as Priority 4 by the
DBCA), motion cameras were placed near sign (burrows/diggings) attributed to these species.
Details of motion cameras and trap effort are provided in Table 4.7, with locations shown in Figure
4.4,

Table 4.7: Motion camera site locations and effort within the WPA.
Site Name Easting Northing | Target Fauna Date Opened Date Closed (NEif::;:rtts)
WINOTMC 380099 7702646 | All 14/05/2019 19/05/2019 5
WINO2MC 381587 7701643 | All 14/05/2019 19/05/2019 5
WINO3MC 381893 7702060 | All 14/05/2019 19/05/2019 5
WINO4MC 370910 7704032 | Bilby 15/05/2019 19/05/2019 4
~ | WINOSMC 371126 7704267 | Bilby 15/05/2019 19/05/2019 4
§ WINOSMC 371280 7703675 | Bilby 19/05/2019 20/05/2019 1
= WINO7MC 373855 7704298 | Brush-tailed Mulgara 16/05/2019 19/05/2019 3
WINOBMC* 361030 7710207 | All 16/05/2019 17/05/2019 1
WINO9MC 368716 7707102 | All 16/05/2019 19/05/2019 3
WINTOMC 371747 7706732 | Brush-tailed Mulgara 16/05/2019 19/05/2019 3
WIN11MC 371440 7703818 | Bilby 17/05/2019 19/05/2019 2
WIN12MC 370917 7704069 | Bilby 19/09/2019 22/09/2019 3
WIN13MC 370910 7704037 | Bilby 19/09/2019 22/09/2019 3
WIN14MC 358151 7711174 | All 19/09/2019 24/09/2019 5
~ | WIN1SMC 377794 7702418 | All 20/09/2019 24/09/2019 4
% WIN16MC 366805 7708692 | All 20/09/2019 24/09/2019 4
« WIN17MC 354914 7711681 All 20/09/2019 24/09/2019 4
WIN18MC 371691 7704252 | Bilby 20/09/2019 22/09/2019 2
WINT9MC 370875 7703820 | Bilby 22/09/2019 24/09/2019 2
WIN20MC 371285 7703672 | Bilby 22/09/2019 24/09/2019 2
Phase 1 and 2 Total Effort 65

* Only one night of recording due to a camera fault.
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Figure 4.4: Locations of non-systematic sampling sites within the WPA.
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4.2.5.2

Ultrasonic Bat Recorders

Bats were surveyed using SongMeter (SM2BAT and SM4BAT) units, which detect and record
ultrasonic echolocation calls emitted by bats during flight. The selectabile filters and triggers,

jumper and audio setftings used followed the manufacturer's recommendations for bat detection

(Wildlife Acoustics 2010). Over both phases, bat sampling was undertaken at eight sites for a
period of two to three nights at each site (Table 4.8). Sites were located in habitats considered
likely to provide foraging and commuting opportunities for species potentially present (Table 4.8;

Figure 4.4).

Bat call analysis was completed by Mr Dan Kamien, of Biota, using Kaleidoscope Pro software
(version 5.1.9), following methods recommended by the Australasian Bat Society (2006) in
conjunction with available reference data (Churchill 2008, McKenzie and Bullen 2009). Only
sequences containing good quality search phase calls were considered for identification.

Table 4.8: Ultrasonic bat recording site locations and effort within the WPA.
Phase 1 Phase 2
Site Name | Easfing | Northing Habitat O;[::r:eed C?:::d (»fi'g::s) O;[::r:eed C?:::d (l\lEif;T:s)
Sandplain 21/09/2019 | 23/09/2019
WINO1Bat 381906 7701984 with 13/05/2019* | 15/05/2019 2
Termitaria
WINO2Bat 370756 7706945 Winu camp | 13/05/2019* | 16/05/2019 19/09/2019 21/09/2019 2
WINO3Bat 381592 7701645 Dune 15/05/2019* | 17/05/2019
WINO4Bat 377719 7702459 Laterite rise 16/05/2019 18/05/2019 2
WINO5Bat 361025 7710210 Dune 17/05/2019* | 19/05/2019 18/09/2019 20/09/2019 2
WINOé6Bat 355050 7712002 Sandplain 18/05/2019 20/05/2019 2
WINO7Bat 380573 7702537 Dam 20/09/2019 | 23/09/2019 3
WINO8Bat 371923 7707280 Dune 23/09/2019 | 24/09/2019 1
Phase 1 Total 4 Phase 2 Total 10

* Equipment failure.

Analysis of the bat recording devices revealed that during Phase 1 equipment failed at four sites
(Table 4.8), meaning that data were only available for two sites, WINO4Bat and WINO6Bat.

Equipment was redeployed at sites WINO1Bat, WINO2Bat and WINOSBat during Phase 2.

Equipment was not redeployed at site WINO3Bat (a dune site), as a replacement site located in
dune habitat (WINO8Bat) was chosen during Phase 2.

4.25.3

The Interim guideline for surveys of the Night Parrot (Pezoporus occidentalis; Critically Endangered

Recording in the Audible Range

under the BC Act and Endangered under the EPBC Act) recommends deployment of passive
audible recording devices in areas of suitable roosting and nesting habitat as an effective low
impact survey method (DBCA 2017b). Suitable habitat includes areas of old growth spinifex

(often >50 years unburnt), particularly ring-forming hummocks (DBCA 2017b). Suitable old-growth
spinifex was not located during the ground-truthing of the WPA, however audio recording devices

were still deployed at seven locations supporting large spinifex hummocks to address the DBCA
guidelines (Table 4.9; Figure 4.4).

Audio files were analysed by Mr John Graff of Biota using a combination of visual scanning of

spectrograms using Kaleidoscope Pro software followed by manual confirmations. Spectrograms
of reference calls of the Night Parrot from both western Queensland and Western Australia! were
imported into the software for comparison.

1 https://nightparrot.com.au/index.php/resources/night-parrot-calls
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Table 4.9: Automated audio recording device locations and effort within the WPA.
Phase 1 Phase 2
Site Name Easting Northing Date Opened Date Closed (r\fif;%r:s) Og:r:eed Date Closed ("IE:;‘::S)
WINO1A 355051 7711997 14/05/2019 20/05/2019 6 18/09/2019 24/09/2019 6
WINO2A 358156 7711196 14/05/2019 20/05/2019 6 18/09/2019 24/09/2019 6
WINO3A 373686 7704392 14/05/2019 20/05/2019 6 18/09/2019 24/09/2019 6
WINO4A 366808 7708663 14/05/2019 20/05/2019 6 18/09/2019 24/09/2019 6
WINO5SA 374212 7707017 14/05/2019 20/05/2019 6 - - -
WINOSA 371690 7706785 14/05/2019 20/05/2019 6 18/09/2019 24/09/2019 6
WINO7A 375308 7703050 - - 20/09/2019 24/09/2019 4
Phase 1 Total 36 Phase 2 Total 34
4254 Nocturnal Searches

Nocturnal searches were conducted to supplement the fauna trapping records to sample for
species that are not readily tfrapped or seen, including nocturnal birds and some snakes. Searches
were conducted via road spotting (driving slowly and spotting animals from the car) and on foof.

A total of almost 47 hours was dedicated to nocturnal surveying (Table 4.10; Figure 4.4).

Table 4.10: Nocturnal search effort within the WPA.
Site Name Habitat Searched Date PNe%pre SQA;?::'I?:Q (MEiIIS':es)
— | WINOIN Roads, termite mounds, dunes 15/056/2019 2 220 440
g WINO2N Roads, laterite hill, Acacia shrubland 16/056/2019 2 230 460
K=
a. | WINO3N Roads, dunes 17/05/2019 2 142 284
o WINO4N Roads, termite mounds 21/09/2019 2 150 300
g WINO5N Roads, dunes 22/09/2019 2 202 404
S WINOS6N Roads, Acacia shrubland 23/09/2019 2 464 928
Total 2,816
4255 Marsupial Mole Trenching

The Northern Marsupial Mole (Notoryctes caurinus; DBCA Priority 4) is a little-known, elusive species

inhabiting sandy dunes and swales of the Great Sandy, Little Sandy and northern Gibson Deserts

of Western Australia. An effective survey technique for recording presence of this species is to
excavate trenches in dunes to search for ‘moleholes’ (backfilled tunnels that indicate presence)
(Benshemesh and Schulz 2009). Trenching was conducted at a single location within the WPA

during Phase 1 (Table 4.11; Figure 4.4).

Table 4.11: Marsupial mole trench location within the MPA.
Site Name Easting Northing Date Trench Photo
WINOTMM 381520 7701672 15/05/2019
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4.2.6 Fauna Habitat Mapping

To ensure that survey effort encompassed all fauna habitats present in the WPA, the following
sources of information were used to delineate the indicative broad fauna habitats present before
field-work commenced:

e qerial imagery;
e elevation modelling in Google Earth; and

e habitats described and sampled for the AREH project (Biota 2018al).

Broad fauna habitats were ground-truthed during the survey, and were subsequently refined
based on on-site descriptions and vegetation mapping conducted by Biota's botanical feam
(Biota 2019q).

A limitation of any habitat classification system is that it is not specific fo any one species. Rather,
the classification provides a convenient framework to summarise species occurrence. When
considering habitat for individual species of elevated conservation significance, the habitat
availability within the WPA has been compared to a wider area using a scale appropriate to the
species. For example, where these species are widely occurring and have broad habitat
requirements, land system mapping may represent an appropriate scale, while for species with
more constrained habitat requirements, finer scale mapping has been attempted.

4.2.7 Molecular Analysis

EPA guidance expects that species are identified accurately and verified where needed,
especially for those specimens that reflect taxonomic anomalies or are found to occur beyond
previously known ranges (EPA 2016b). This presumes that species are morphologically identified
with accuracy in the field, and that potential taxonomic anomalies are being detected. This,
however, is unlikely to always be the case, especially for poorly sampled areas. Additionally,
mammals in particular can be difficult to identify via morphology when they are not sexually
mature, and many reptile taxa also represent species complexes that are difficult to identify in the
field. DNA barcoding was therefore used here for the purpose of verification of some species
identifications and to improve the robustness of the data collected for future environmental
impact assessment. This use of DNA barcoding ensures the expectations of EPA guidance are
fulfiled, while also enhancing knowledge on species diversity and distributions in Western
Australia.

Tissue was taken from most mammal species captured (eight samples, from the families
Dasyuridae and Muridae), and from reptile species potentially representing range extensions to
current known distributions (three samples, from the families Elapidae, Scincidae and
Typhlopidae). Sequencing was completed by Helix Molecular Solutions (Helix). All tissue samples
were sequenced for variation at the 16s or cytochrome B (CYB) mtDNA gene. The resulting
molecular sequences were placed within an existing molecular faxonomic framework for each
genus, using existing sequences on GenBank, and sequence data from Western Australian
Museum (WAM) specimens, to assist with taxonomic placement. More detailed methodology is
presented in Helix (2019b) (addressed further in Section 5.2.2.6 and 5.2.3.2.

4.3 Targeted Bilby Survey

A targeted Bilby survey was conducted in accordance with DBCA guidelines for surveys to detect
the presence of bilbies, which recommend a combination of 2 ha sign plots and transect
searches for survey areas larger than 1,600 ha (DBCA 2017a). Both methods were employed, with
each detailed in Section 4.3.1 and 4.3.2 below.

A range of sign evidence of the Bilby was recorded during the foot traverses and sign plot

searches, discussed further in Section 4.3.3. Where sign evidence was detected, locations were
recorded on handheld GPS units.
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Following Phase 1, the results of the targeted Bilby survey (see Section 5.6) were discussed in
consultation with Dr Martin Dziminski (a DBCA specialist in Bilby monitoring and surveying), who
recommended, in part, that a population abundance study, through analysis of DNA from scats,
be undertaken. The methods, results and key findings of this study are the subject of a separate
report (Biota in prep.).

4.3.1 2 ha Sign Plot Surveys

Sign plots aim to record sign evidence of the Bilby and other animals (tracks, scats, diggings
and/or burrows). Ten 2 ha (200 m x 100 m) sign plots were systematically searched by zoologists
and Nyangumarta rangers for 20 - 30 minutes each plot during Phase 1 (Table 4.12). Plot locations
were selected prior to the field survey based on aerial imagery, to encompass dense vegetation
areas of prospective Bilby habitat, of varying fire ages (Figure 4.5).

Table 4.12: Bilby 2 ha sign plot search locations and effort within the WPA.

Site Name Easting Northing Date SQA;?;’:\?:g o'\:l;'::;re ?:ﬂ::; t:r)t
WINO1BP 356727 7712340 16/05/2019 30 2 60
WINO2BP 358502 7710563 16/05/2019 30 2 60
WINO3BP 361435 7711157 18/05/2019 20 1 20
WINO4BP 362045 7709784 17/05/2019 30 2 60
WINO5BP 368267 7706811 14/05/2019 30 3 90
WINO4BP 371692 7705513 14/05/2019 20 3 60
WINO7BP 371997 7706965 17/05/2019 20 2 40
WINO8BP 376193 7703402 18/05/2019 20 2 40
WINO9BP 378277 7703842 18/05/2019 20 2 40
WIN10BP 369848 7708873 17/05/2019 30 2 60

Total 530

4.3.2 Transect Searches

Thirteen unbounded foot fraverses were undertaken by zoologists throughout the WPA in areas of
prospective habitat to record sign evidence of the Bilby (tracks, scats, diggings and/or burrows)
(Table 4.13; Figure 4.5). A total distance of 68 km was traversed on foot (Table 4.13). Where sign
evidence was detected, a certainty criterion was applied and the location of the sign was
recorded (Section 4.3.3).

Table 4.13: Bilby fransect effort within the WPA.

Transect Name Length (m)
WINO1BT 1,492
WINO2BT 6,018
WINO3BT 7,989
WINO4BT 5,648
E WINO5BT 1,877
2| WINOsBT 8,763
WINO7BT 3,637
WINOSBT 1,399
WINO9BT 1,012
WIN10BT 15,665
~ | WINT1BT 3,526
3 WIN12BT 5,771
= [ wiN13eT 4,834
Total (km) 68
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Figure 4.5: Locations of Bilby 2 ha sign plots and transect searches in the WPA.
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4.3.3 Sign Evidence

4.3.3.1 Tracks

Bilby foot imprints are distinctive when fresh, and readily distinguished from other species that
have an otherwise similar track pattern and gait (Southgate et al. 2018). Hind foot imprints are
noticeably longer than front foot imprints and bear few conspicuous indentations, while front foot
imprints have three distinct parallel lines produced by the toes and claws (Moseby et al. 2012,
Southgate et al. 2018). Other species with similar fracks include the rabbit, bandicoot, dasyurids
and rodents, however these can be distinguished from the Bilby based on differences in shape,
size and toe and claw prints (Southgate et al. 2018).

The gait of the Bilby is a quadrupedal bounding overstep, which produces a pattern of parallel
hind foot imprints and slightly offset or in-line front foot imprints (Moseby et al. 2012, Southgate et
al. 2018). This gait pattern is consistent with other similar-sized mammails, including quolls, mulgara,
bandicoots, rabbits, rats and occasionally possums (Southgate et al. 2018).

As tracks and gait patterns have the potential to be confused with species other than the Bilby, a
set of certainty criteria was applied when assessing track evidence in the field (Table 4.14).

Table 4.14: Criteria used to assess certainty of Bilby tracks.

Certainty Criteria

1. Track imprints and gait pattern are clear and consistent with those produced by the
Bilby; or

2. Resolution of hind feet and front feet imprints is poor despite a gait pattern consistent
with that of the Bilby, however they may be attributed to the Bilby as other species
producing similar tracks and gait patfterns do not occur, or are unlikely to occur in the
WPA.

1. Resolution of hind feet and front feet imprints is poor despite a gait pattern consistent

Low with that of the Bilby, and they cannot reliably be attributed to the Bilby as other species
producing similar tracks and gait patterns occur, or are likely to occur in the WPA.

High

43.3.2 Scats

The Bilby produces scats with distinctive characteristics unmatched by any other species on
mainland Australia (Southgate et al. 2018). The scats are oblong in shape, longer than they are
wide, firm, usually contain a mixture of sand, plant and invertebrate material, have a smooth
coating and rounded ends, and are typically deposited in a group of two to five pellets
(Southgate et al. 2018). Scats are most commonly found in association with digging activity,
deposited on top of or within spoail piles of diggings, and sometimes at burrow entrances
(Southgate et al. 2018).

Given that there is no ambiguity in distinguishing Biloy scats from those of other species, scats
detected during the survey that were consistent with the above description were considered
positive confirmation of Bilby presence.

43.3.3 Diggings

Bilbies forage for food aft the soil surface, or dig in the subsoil for beetles, termites, root-dwelling
larvae, seeds and bulbs (Southgate et al. 2018). Where the Bilby has foraged, diggings are
generally conspicuous and distinctive, especially where they occur at the base of shrubs or forlos
known to contain root-dwelling larvae, as the Bilby is the only species in mainland Australia that
forages for root-dwelling larvae in plant roots (Southgate et al. 2018). Within the Great Sandy
Desert bioregion, plant species known to contain root-dwelling larvae include: Acacia monticola,
A. dictyophleba, A. melleodora, A. stellaticeps, A. hilliana, Senna notabilis and Indigofera georgei
(DBCA 2018b, Southgate et al. 2018).

Diggings of the Bilby can be of different size and shape, but are typically:
¢ shallow, 5-10 cm in depth, with the spoil pile evenly distributed around the dig;
e deep conical or cylindrical digs, usually less than 50 cm deep; or
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¢ large ploughed areas of multiple shallow diggings around termite nests.

Other species such as varanids, echidnas, rabbits, wallabies, bandicoots, mulgara and mice can
produce diggings that are similar to the Bilby. Varanid diggings can sometimes superficially appear
to belong to the Bilby, but can be distinguished by their notable crescent shape, presence of a
distinct mid-ridge at the base of the digging and spoil pile often on one side (Moseby et al. 2012,
Southgate et al. 2018). Given that diggings may be confused with species other than the Bilby, a set
of criteria was applied when assessing digging evidence in the field (Table 4.15).

Table 4.15: Criteria used to assess certainty of Bilby diggings.

Certainty Criteria

1. Single or multiple diggings at the base of shrubs or forbs known to contain root-dwelling
larvae; and/or,

High 2. Confirmed Bilby scats detected within spoil piles of diggings; and/or,

3. Ofthersign, including clear tracks, scats and burrows, recorded in association with
diggings.

1. Size and shape of diggings are consistent with known characteristics of Bilby diggings,
but occur in isolation of other sign; and/or

2. lIsolated diggings occur in habitat supporting plant species suitable for foraging, and the
Bilby has been recorded historically from the locality.

Moderate

1. Diggings exhibit some characteristics typical of the Biloy, however they cannof reliably
Low be attributed to the Bilby due to age, location within the landscape (i.e. not at the base
of shrubs or forbs), and/or absence of other positive sign.

4334 Burrows

The Bilby constructs burrows that typically have a single round entrance, readily distinguishable from
varanids and other repfiles that construct crescent shaped burrows (Southgate et al. 2018). Bilby
burrows usually have an apron of excavated sand at the enfrance, and are often found under logs,
at the base of trees, spinifex tussocks, fermite mounds or sand mounds (Triggs 1996, Moseby et al.
2012, Southgate et al. 2018). It is common to observe multiple burrows within an established foraging
areq, and ‘warrens’ with multiple burrow entrances can sometimes occur (Southgate et al. 2018).

Inactive Bilby burrows can be utilised by a range of other species, including cats, foxes, varanids,
echidnas, hopping mice and mulgara, potentially making them appear active (Southgate et al.
2018). Where burrow evidence was detected, a set of criteria was applied to assess the certainty
that they were active (or inactive) Bilby burrows (Table 4.16).

Table 4.16: Criteria used to assess certainty of Bilby burrows.

Certainty Criteria

1. Fresh, confirmed Bilby fracks detected on/surrounding apron in front of burrow
entrance; and/or

2. Fresh, confirmed Bilby scats detected on/surrounding apron in front of burrow
entrance; and/or,

3. Fresh, confirmed Bilby diggings detected in a foraging area surrounding the burrow
enfrance; and/or

4. Multiple burrow entrances detected in a foraging area, displaying evidence from
1-3 above.

High (Active)

1. Burrow entrance exhibits characteristics of the Biloy, and some other sign evidence
Low (Inactive) with longevity persists (e.g. scats/diggings), however it cannot reliably be attributed
to the Bilby due to age and absence of fresh, positive signs.

434 Interpretation of Certainty Criteria

The certainty criteria used to assess sign evidence (Sections 4.3.3 to 4.3.3.4) outline a prescriptive
field-based approach aimed at quantifying Bilby presence within the WPA. The results of this
approach (see Section 5.6) should be interpreted with the considerations outlined in Table 4.17.
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Table 4.17: Considerations for interpretation of certainty criteria.

Ce.ria.l nty Interpretation Consideration
Criteria
High Sign records were positively attributable to the Bilby, and should be interpreted as evidence

of current Bilby presence within the WPA.

Individual sign could not be attributed to the Bilby with High certainty, however these
records should be regarded as potential evidence of Bilby presence within the WPA.
Particularly with respect to digging evidence, mapped locations should be considered
Moderate | together and not in isolation, as this provides an indication of potential Bilby presence at a
landscape scale. For example, individual diggings may have been assigned Moderate
certainty in the field, however mapped clusters of Moderate diggings may suggest a
potential Bilby foraging area when all records are considered together.

Individual sign could not be attributed to the Bilby with Moderate or High certainty, but may
Low be interpreted as past presence of the Bilby, particularly where clusters of Low certainty sign
are mapped together.

435 Bilby Habitat Mapping

At a landscape scale, there are a multitude of factors that affect suitability of habitat for the
Bilby, and thus its occurrence, including landform, substrate, vegetation, fire frequency, rainfall,
land clearance and presence of introduced herbivores and carnivores (Cramer et al. 2016).
Within WA, three landforms have been identified as primary Bilby habitat, described broadly as
(1) residual landforms, (2) fluvial landforms and (3) plains and dune fields (Cramer et al. 2016).
Additionally, soil, sand, sandy clay or sandy gravel substrates have been identified as critical to
the presence of the Bilby, as they enable burrow construction (DBCA 2017c). Within the WPA,
suitable landforms present are consistent with (3), plains and dune fields (see Section 4.2.4.1 and
Table 4.5), and the substrate is suitably sandy (see Section 3.3).

Acknowledging the complexity of the factors that define Biloy habitat, a finer scale, survey-
specific approach has been developed here to map Bilby habitat within the WPA. The
approach recognises that Bilby presence is strongly linked to the availability of food resources,
which are intrinsically dependent on fire history (Southgate 2005). Bilbies have been recorded in
habitats with a range of fire-ages, including recently burnt (1-2 years), unburnt (3-6 years) and
long unburnt (>6 years) areas (Southgate 2005, Southgate and Carthew 2007, DBCA 2017a). This
has been attributed fo fire influencing food availability; fire (and subsequent rainfall) promotes
regeneration of some short-lived species such as the grass Yakirra australiensis, the seeds of
which form dominant components of the Bilby diet when available (Southgate 2005, Liddle
2016). Fire also promotes the growth of other short-lived species such as Senna notabilis, the
roots of which host larvae, another key component in the Bilby diet (Liddle 2016, DBCA 2018b).
Conversely, fire kills long-lived larvae host species, such as Acacia hilliana (Liddle 2016). These
long-lived species only develop hosting capacity for larvae after the plant reaches a certain
age (Liddle 2016), suggesting that unburnt stands of these species are important from the
dietary perspective for the Bilby.

Considering the above, a set of criteria was developed to determine the prospectivity of habitat
within the WPA (Table 4.18). Habitats were described and mapped based on a joint appraisal
of mapped vegetation units (Biota 2019a) and fire history mapping (Department of the
Environment 2018). It should be noted that the mapping produced is representative of the
habitat at the time of writing: many biotic and abiotic factors determine suitability of Bilby
habitat, and temporal changes in these factors influence Bilby presence. The habitat map
should therefore be viewed as a guide to delineate areas that may currently be of importance
to the Bilby, in the absence of significant change in influencing factors (e.g. post-survey fires and
rainfall, or increase in prevalence of introduced predators).
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Table 4.18: Criteria used to assess prospective Bilby habitat.

Habitat
Prospectivity

Criteria

1. Habitat supporting long-lived shrubs or forbs known to contain root-dwelling larvae
and other important food source plants in unburnt and long unburnt areas (e.g.
Acacia monticola, A. dictyophleba, A. melleodora, A. stellaticeps, A. hilliana, Senna

High notabilis and Indigofera georgei), and/or;

2. Habitat supporting short-lived shrubs or forbs known to contain root-dwelling larvae
and other important food source plants in recently burnt areas (e.g. Senna notabilis
and Yakirra australiensis).

1. Habitat supporting plant species that are broadly typical of suitable Bilby habitat in
Moderate the Great Sandy Desert (e.g. other Acacia spp., Melaleuca spp. and Triodia
grasslands), but with no mapped records of important food source plant species.

Low 1. Habitat does not meet any of the criteria listed above.

4.4 SRE Fauna Survey

441 Sampling

Sampling of potential SRE invertebrate fauna focused on taxonomic groups known to contain SRE
species that were likely to be present within desert environments, including mygalomorph
(trapdoor) spiders and scorpions. Other SRE taxa, including land snails, pseudoscorpions and
millipedes, that are suited to more mesic microhabitats such as rock piles, accumulated leaf litter at
the base of large trees and sheltered locations, were not targeted as these microhabitats were not
available in the WPA.

A combination of active searching and dry pitfall frapping (i.e. the systematic pitfall sites used to
sample vertebrate fauna) was employed. SRE fauna, particularly mygalomorph spiders, are often
cryptic and difficult to detect. Active searching for cryptic burrows by experienced observers is
often the most successful method for detecting these fauna. However, occasionally when
environmental conditions are suitable, mygalomorph spiders and scorpions are caught in pitfall
fraps as bycatch. The systematic pitfall fraps used to sample vertebrate fauna therefore acted as
a supplementary method to active searching (Table 4.19). Details of the active search site
locations are provided in Table 4.20, with locations illustrated in Figure 4.6 and habitats depicted in
Plate 4.1 to Plate 4.17.

Collected specimens were preserved in 100% ethanol for genetic analysis by Helix; the primary
method to place them into context at the species level.

Table 4.19: SRE specimens collected from systematic pitfall sites in the WPA.

SRE Specimens Collected as Bycatch

Site Name Phase 1 Phase 2
WINO1P - v
WINO2P v v
WINO3P - -
WINO4P v v
WINOS5P - v
WINO6P - v
WINO7P - -
WINO8P v -
WINO9P v

WINT10P v v
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Table 4.20: SRE search site locations and effort in the WPA.
Site Name Date Easting Northing '::rr:::rr\:lf Totq; As/\?r?t:tcehs; ime S?’?Ar;:s:;n
WINSREOQ1 14/05/2019 381489 7701681 1 25 25
WINSREOQ2 13/05/2019 381515 7701670 1 11 11
16/05,17/05,
WINSREO3 18/05/2019 360723 7710320 1 146 146
- WINSREO4 18/05/2019 361123 7709804 1 26 26
g WINSREOS5 16/05/2019 368729 7707113 1 20 20
= WINSREO6 18/05/2019 371952 7707073 2 49 98
WINSREO7 18/05/2019 355237 7712270 2 146 292
WINSREO8 18/05/2019 371070 7705451 2 32 64
WINSREQ9 17/05/2019 361872 7709295 1 52 52
WINSRE10 18/05/2019 361460 7710735 1 22 22
WINSRE11 21/09/2019 382307 7702774 2 120 240
WINSRE12 21/09/2019 354023 7712028 2 132 264
~ WINSRE13 22/09/2019 376066 7701084 4 68 272
§ WINSRE14 23/09/2019 375235 7706153 3 129 387
= WINSRE15 22/09/2019 375419 7703026 2 72 144
WINSRE16 24/09/2019 381833 7702322 2 128 256
WINSRE17 19/09/2019 377847 7702480 4 180 720
Total 3,039

/Volumes/Cube/Current/1442 (Winu Fauna)/Documents/3 Final Report/1442 Winu Fauna Final Report_Rev 0.docx

51



winu Frojecrt Fauna Assessment

Figure 4.6: Locations of SRE search sites within the WPA.
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Plate 4.1: WINSREO1. Plate 42:  WINSREO2.
Plate 4.3:  WINSREO3. Plate 4.4:  WINSREO4.
Plate 4.5: WINSREOS. Plate 4.6: WINSREOS.
Plate 4.7: WINSREQ?. Plate 4.8: WINSREOS.
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Plate 4.9: WINSREO9. Plate 4.10: WINSRE10.
Plate 4.11: WINSRE11. Plate 4.12: WINSRE12.
Plate 4.13: WINSRE13. Plate 4.14: WINSRE14.
Plate 4.15: WINSRE15. Plate 4.16: WINSRE16.
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Plate 4.17: WINSRE17.

44.2 Molecular Analysis

Molecular analysis of invertebrate specimens was conducted to determine the number of species
present and their status as SRE fauna, where possible. Sequencing was completed by Helix. All
specimens were sequenced for variation at the mitochondrial cytochrome oxidase subunit | gene
(CQI). The resulting molecular sequences were used in a phylogenetic analysis to determine the
number of taxa present and place the WPA taxa into context with reference sequences publicly
available on GenBank or within Helix's database. More detailed methodology is presented in
Helix (2019a, 2019c) (addressed further in Section 5.7).

443 Determining SRE Status

The SRE status of species is primarily based on their geographic distributions, which are described
by two summary statistics. The first is the ‘maximum spanning distance’, which is the maximum
linear distance between two records. The second statistic is the ‘minimum spanning area’, which
is the area of the smallest polygon that can be drawn around all of the records. The minimum
spanning area can be used as a means for objectively establishing SRE status by comparison
against the 10,000 km?2 criterion established by Harvey (2002). Table 4.21 details the criteria used
to determine the SRE status of putative species for the purposes of this report.

Table 4.21: Criteria used to determine SRE status.
SRE Status Defining Criteria
Known SRE e Species, morphotype or genetic type has a documented range of <10,000 km?2.

e Species, morphotype or genetic type is well collected with numerous specimens
typed and habitat preference understood.

Potential SRE e Species, morphotype or genetic type has a documented range of <10,000 km?2 but
is poorly sampled.

e Specimen may not be formally described or assigned to a morphotype / genetic
type.

¢ Short-range endemism may be common in genus or family.
May have been collected from restricted, refugial or isolated habitats.

Unlikely to be e Species, morphotype or genetic type has a documented range of <10,000 km2 but is

an SRE poorly sampled.

e Specimen may not be formally described or assigned to a morphotype / genetic
type.

¢ Short-range endemism is not common in genus or family.
Taxon was not collected from restricted, refugial or isolated habitats.

e Few otherindividuals of the taxon collected, but records are separated by long
distances (>100 km).

Not an SRE e Specimen formally described or assigned to a morphotype / genetic type.
e Species, morphotype or genetic type has a documented range of >10,000 km?2.

Undetermined | ¢ Taxa where there is insufficient taxonomic framework available to provide any
informed comment on the species-level distribution of the fauna or, therefore, the
risk of small-scale spatial restrictions.
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4.5 Nomenclature

Consistent with EPA guidance (EPA 2016a), species nomenclature used in this report for
vertebrate fauna follows that of the WAM checklist for reptiles, amphibians and mammails (last
updated October 2019), and that of Christidis and Boles (2008) for birds. Nomenclature for
invertebrates follows that of the WAM.

4.6 Data Analysis

4.6.1 Species Accumulation Curves

Species accumulation curves graph the detection of new species as a function of increasing
sampling effort. When a survey has sampled a high proportion of the fauna assemblage, and few
new species are added with additional sampling, the curve will plateau and approach an
asymptote. In this way, species accumulation curves provide one means of assessing survey
adequacy.

PRIMER vé software (Clarke and Gorley 2006) was used to calculate smoothed species
accumulation curves based on 999 random permutations of the species and abundance data.
Actual observed accumulation curves were also plotted. Non-parametric estimators can be
applied to estimate the asymptote of the data set, that is, the total number of species, including
those that may be present but have not yet been detected. There are a number of non-
parametric estimators that can be used to estimate species richness, however their performance
can depend upon a number of criteria, including sample size, patchiness and overall abundance
(Magurran 2004). For this, and other reasons, there is no clear consensus on which estimator
universally performs best (Rajakaruna et al. 2016). Here, three non-parametric estimators were
investigated: Chaol, Jacknife 1 and Booftstrap.

Only quantitative data from systematic surveying (of mammails, repfiles and birds) were used to
create species accumulation curves, as these data represent consistent sampling effort that can
be validly extrapolated. Species recorded from Elliott trapping sites, opportunistically, from non-
systematic methods (e.g. bat sampling, nocturnal surveying) or from targeted sampling methods
(e.qg. targeted Bilby survey) were excluded from the analysis, as these methodologies were not
consistent across sites and are limited to recording only the species they target.

4.6.2 Vertebrate Fauna Assemblage Analysis

Similarity in fauna assemblage amongst frapping sites was analysed by Bray-Curtis similarity
matrices, calculated in PRIMER vé. A screened site-by-species matrix for each fauna group,
including abundance data, was imported into PRIMER and square-root transformed to reduce
the influence of high abundance species on the similarity analyses (Clarke and Gorley 2006).

A resemblance matrix was then constructed using the Bray-Curtis similarity index, which produces
a similarity value for all pairs of sites based on species representation and transformed
abundances. The resultant resemblance matrix was then run through PRIMER's CLUSTER routine,
using group average linkage to construct a dendrogram, grouping the survey sites into clusters
based on similarity of species composition. Lastly, PRIMER’s similarity profile (SIMPROF)
permutation tests were applied to the outputs to determine if any of the groups were significantly
different. Sites with similar assemblages were then further examined to assess whether this related
to described habitafts.

4.7 Survey Limitations

In accordance with the EPA Technical Guidance ‘Sampling Methods for Terrestrial Vertebrate
Fauna' (EPA 2016qa), potential constraints and limitations of the fauna survey of the WPA are
addressed in Table 4.22.
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Table 4.22: Potential constraints and limitations of the fauna survey of the WPA.
Potential Statement of Limitations
Constraint
e There has been little past survey effort in the locality of the WPA. One
1 Availability of comprehensive fauna survey (the AREH project) and three Level 1 fauna surveys
’ n\;alf 'll Yo were relevant to the current study and were considered in association with the
.Co ex 90 existing desktop assessment. The AREH survey provided very recent and
information at a L . T .
. | and comprehensive information on fauna species, including threatened fauna, to
[sggzgo?en provide context to the current study.

Despite recent survey within the locality of the WPA, regional and local level
contextual information is considered to be a limiting factor for this study.

2. Competency/
experience of
the tfeam
carrying out the
survey, including
experience in
the bioregion
surveyed

The survey objective was to provide information on fauna values of the WPA to
support the design of the potential development and to inform the likely
pathways for environmental approvals. Given the size of the WPA and the scope
of the overall project, a seasonal two-phase Level 2 fauna survey, SRE fauna
survey, and targeted Bilby survey were considered appropriate.

Field personnel were suitably qualified to identify fauna. Molecular analysis was
also undertaken to confirm species identifications where required. There were
therefore no limitations due to resourcing or experience.

3. Proportion of
fauna recorded
and/or
collected, any
identification
issues

An inventory survey of all fauna species was completed, and habitat assessments
were made in order to determine their potential to support conservation
significant species; the targeted survey focused on recording evidence of the
Bilby.

Identification of fauna was not considered to be a limitation.

4. Appropriate

The WPA was surveyed thoroughly, with numerous sampling sites assessed and
foot fraverses completed through the majority of the WPA.

Trapping effort was adequate to meet the requirements of environmental impact
assessment. Guidance for sampling terrestrial vertebrate fauna generally
recommends 10 pitfall traps at each pitfall trapping site (EPA 2016a). Eight pitfalll

sC]LJr?\/?afLélg (effort traps were installed at most sites (except where substrate limited installation).
Y Pitfall traps were supplemented with funnel tfraps to make up the deficit, as funnel
and extent) traps are equally efficient at frapping animals in sandy environments.
e Survey effort targeted at detecting the presence of the Bilby was in accordance
with that recommended by DBCA (2017a).
e Survey effort and extent for the survey was not considered to be a limitation.
e The survey sites were located close to tracks which were in mostly good
condition. Some sections of the WPA were a large distance from any tracks and
5 Access requirgd considergble walking fime to ground fruth. Insfolloﬁon and regular
résfricﬁons within checking of traps in these areas was therefore not possible.
fhe WPA e Access to the entire WPA was considered to be a minor limitation, however aerial

imagery and vegetation mapping (Biota 2019a) was used to verify that the
habitats systematically sampled were representative of areas that were not
feasible to access.

6. Survey timing,
rainfall, season
of survey

Extensive and recent fires in the area altered vegetation structure over a large
portion of the WPA, limiting suitable areas for systematic site installation.

Historical climate data were not available for the WPA, but were taken from the
closest weather station located 108 km to the south-southeast.

Vegetation condition and climate data indicated that the WPA had not received
the recent rainfall that might be expected of a ‘wet’ season survey (Phase 1),
while the ‘dry’ season (Phase 2) survey followed a period of above average
temperatures and below average rainfall. As such, fauna activity and presence
may have been affected; therefore recent weather conditions were considered
to be a limitation.

7. Disturbance
that may have
affected the
results of survey
such as fire,
flood or clearing

The WPA had been affected by recent and extensive fires. Fire may have
affected fauna abundance, species distributions and presence within the WPA.
Drill line, track, and airstrip disturbance in the WPA was minimal and was not
limiting fo the results of the assessment, therefore disturbance was not considered
to be a limitation for the study.
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5.0 Winu Project Area Results and Discussion

5.1 Desktop Assessment

5.1.1 Potential Fauna Assemblage

The desktop consolidation yielded a total of 202 vertebrate species with the potential to occurin
the WPA, of which 34 are listed as conservation significant (Table 5.1). Two invertebrate species
from groups known to contain SREs were also returned (Table 5.1). The combined species list is
provided in Appendix 1.

Table 5.1: Overview of vertebrate fauna species with potential to occur in the WPA.
Fauna Group status Numbgr of Nun.1be.r.of Conser\{uﬁon
Species Significant Species
Amphibians Native 5 0
Reptiles Native 76 3
. Native 22 8
Ground-dwelling Mammals Infroduced 5 0
Bats Native 0
Birds Naftive 86 23
Invertebrates Native 2 0
Total 204 34
5.1.2 Likelihood of Conservation Significant Fauna Occurrence

Of the 202 vertebrate species potentially occurring in the WPA, 34 vertebrate species are listed as
conservation significant. Appendix 4 summarises the likelihood of occurrence of these
conservation significant species.

Prior fo undertaking the field survey, 12 of the 34 species were considered likely to occur and six
species had potential to occur (Appendix 4). Eight species were considered unlikely o occur,
and eight species would not occur in the WPA (Appendix 4). During the survey, 12 conservation
significant species were actually recorded, 11 of which had been considered likely to occur, and
one assessed as having the potential to occur (see Section 5.2).

5.2 Vertebrate Fauna

5.2.1 Overview

A combined total of 118 vertebrate fauna species were recorded during the survey from
systematic frapping, non-systematic sampling and targeted Bilby surveying. This total included 14
species of conservation significance (Table 5.2; see Appendix 5 for site by species matrices).

Across all systematic trapping sites, 1,064 individuals were recorded (including 36 mammals, one
amphibian, 494 reptiles and 533 birds). A further 158 individuals were recorded opportunistically
(38 reptiles and 120 birds), while seven mammal species were recorded from trace records (scats,
tracks, diggings or burrows) or from targeted searches. Five bat species were recorded from the
bat detectors. Six bird species were recorded from the automated audible recordings, including
two species not recorded by other methods. Forty-four individuals were recorded from the
nocturnal searches (one mammal and 43 reptiles), including one species of reptile that had not
been recorded by other methods. Eleven individuals (including eight mammals and three
reptiles) were recorded on the motion cameras.
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Table 5.2: Overview of vertebrate fauna recorded from the WPA.
Number of Species Number of Conservation

Faunal Group Phase 1 Phase 2 Total Significant Species
Native ground-dwelling mammails 8 7 10 3
Introduced ground-dwelling mammails 3 4 4 0

Bats 1 4 5 0

Reptiles 31 49 56 1
Amphibians 0 1 1 0

Birds 27 28 42 10

Total 70 93 118 14

The number of species recorded during Phase 2 was higher than Phase 1, with 23 more species.
The species composition between Phase 1 and 2 did not differ markedly, however the number of
individuals recorded differed considerably for reptiles; more individuals were trapped in the
systematic sites during Phase 2 compared to Phase 1 (358 compared to 174, respectively).

A number of species recorded in this study extended known distributions, the specific examples
detailed in Section 5.2.2.6 for mammals and Section 5.2.3.2 for repfiles.

5.2.2 Mammals

5.2.2.1 Ground-dwelling Mammals

Seven ground-dwelling mammal species (all native) were recorded from the trapping sites
(Appendix 5). The most abundant species was the Spinifex Hopping-mouse (Notomys alexis; 18
individuals were captured at five sites). This species was also recorded from five motion camera
sites, and during a nocturnal search (Appendix 5). Three mammal species were only recorded
once from a single site: the Kaluta (Dasykaluta rosamondae), the Wongai Ningaui (Ningaui ridei)
and the Desert Mouse (Pseudomys desertor) (Appendix 5).

Targeted searching and opportunistic observations resulted in a further seven ground-dwelling
mammal records. Three introduced species, comprising the Cat (Felis catus), Red Fox (Vulpes
vulpes) and Camel (Camelus dromedarius) were recorded from track and scat sign, and one
naturalised exotic species, the Dingo (Canis familiaris dingo), was recorded from both frack sign
and observation. A further three species of conservation significance were recorded from
targeted sign searches, comprising the Bilby (Macrotis lagotis), Northern Marsupial Mole
(Notoryctes caurinus) and Brush-tailed Mulgara (Dasycercus blythi). Further detail of these
conservation significant species is presented in Sections 5.2.2.3 to 5.2.2.5 below.

5.2.2.2 Bats

Five bat species were identified from ultrasonic call recordings (Appendix 5). None of the species
recorded were of elevated conservation significance.

5.2.2.3 Bilby (Macrotis lagotis)

The Bilby was recorded from the WPA during the survey, as documented in detail (including record
location map) in Section 5.6. The Bilby has also been recently recorded within WRAC Section 2
(between approximately 50-100 km northwest of the WPA; see Section 7.2.2.6) (Biota 2018a).

5.2.24 Northern Marsupial Mole (Notoryctes caurinus)

The Northern Marsupial Mole was delisted from the EPBC Act (where it was previously Endangered)
and placed on the DBCA priority species list as a Priority 4 species in 2015 (Threatened Species
Scientific Committee 2015). The delisting was based on results of extensive mole trenching surveys
that indicated the species was more widespread and common throughout its range than previously
thought. The Northern Marsupial Mole was recorded from four moleholes observed at site WINOTMM
(Figure 5.1; Plate 5.1). Moleholes have also been recently recorded from frenches within WRAC
Section 2 (approximately 41 km northwest of the WPA; see Section 7.2.2.7) (Biota 2018a).
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Plate 5.1: Moleholes at site WINOTMM.

5.2.25 Brush-tailed Mulgara (Dasycercus blythi)

The Brush-tailed Mulgara is listed as a Priority 4 species by the DBCA. It is recognised as a separate
species to the Crest-tailed Mulgara (Dasycercus cristicauda; DBCA Priority 4/EPBC Act Vulnerable)
based on morphological and molecular differences (Woolley 2005, Pavey et al. 2011). Diggings,
tracks and one burrow inferred to be that of the Brush-tailed Mulgara were recorded within the WPA
(Plate 5.2; Figure 5.1). In the absence of a frapped individual, the sign evidence was attributed to
the Brush-tailed Mulgara, as opposed to the Crest-tailed Mulgara, based on location of the sign
within preferred habitat of the Brush-tailed Mulgara (the species occupies sand plains whereas the
Crest-tailed Mulgara occupies sandridges) (Pavey et al. 2011), and location within the overall
distribution of confirmed specimens within Western Australia (R. How pers. comm.). No images of the
Brush-tailed Mulgara were recorded from motion cameras. Burrows and diggings of the Brush-tailed
Mulgara have been recently recorded within the vicinity of the WPA at the nearby AREH project
(approximately 75 km to the northwest) (Biota 2018a).

Plate 5.2: Brush-tailed Mulgara tracks and diggings.

5.2.2.6 Molecular Analysis and Mammal Taxa of Note

Eight mammal tissue samples were sequenced for the purpose of species verification. These
samples comprised species morphologically identified as Nofomys alexis, Sminthopsis youngsoni,
Ningaui ridei, Planigale ingrami, Pseudomys hermannsburgensis and P. desertor.

Of particular interest was the verification of Notomys alexis, given the small possibility that the
morphologically similar, presumed extinct species Notomys longicaudatus could occur. The
species N. longicaudatus has not been recorded since 1901, however its occurrence in
understudied areas such as the Great Sandy Desert has not been ascertained (Menkhorst and
Knight 2011). Phylogenetic analyses placed the Notomys specimen from the current study within
the Notomys alexis clade, showing between 0-1.4% sequence divergence from reference
specimens, confirming with high confidence that they were N. alexis (Appendix 6).
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Phylogenetic analysis of the Sminthopsis, Ningaui and Pseudomys specimens verified all of the
morphological identifications: Sminthopsis youngsoni, Ningaui ridei, Pseudomys
hermannsburgensis and P. desertor (Appendix 6).

Sequencing of the Planigale specimen resulted in a different species assignment to the initial
morphological identification as Planigale ingrami. The specimen displayed between 0.1-0.3%
sequence divergence at the 16s mtDNA gene from specimens currently recognised as Planigale
‘species 1’ (Appendix 6). The species P. ingrami is known to be a species complex, comprising
Planigale ‘Mt Tom Price’ and Planigale ‘species 1’ (Westerman et al. 2016). The species Planigale
‘species 1’ is currently undescribed, and reportedly restricted to the Pilbara-Barrow Island region
of WA (Westerman et al. 2016). The placement of the specimen from the WPA as Planigale
‘species 1' therefore considerably extends the known distribution of the species into the Great
Sandy Desert, which is approximately 200 km northeast from the nearest record of the species
(Westerman et al. 2016). The results demonstrate the value of molecular analyses, both in the
confirmation of field determinations and in extending known distributions for species where
tfaxonomic issues are not fully resolved.
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Figure 5.1: Locations of conservation significant fauna recorded in the WPA.
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5.2.3 Reptiles

Forty-four reptile species were recorded from the frapping sites (Appendix 5). This total comprised
eight gecko species, four flap-footed lizards, five dragons, 17 skinks, three monitor lizards, and
seven snakes (Appendix 5). The most abundant species was Lerista bipes with 138 records,
representing 28% of the total reptile trap records. One skink species recorded during the survey,
Lerista vermicularis, represents the only vertebrate species recorded that is endemic to the Great
Sandy Desert. One conservation significant repfile species was recorded; Lerista separanda, and
details of this species are presented in Section 5.2.3.1. Records of two reptile species extended
their current known distributions, as detailed in Section 5.2.3.2.

In addition to frap records, a further 12 repfile species were recorded from targeted searching
and opportunistic observations, including two geckos, one flap-footed lizard, two dragons, two
monitor lizards and five snakes (Appendix 5).

5.2.3.1 Lerista separanda

Molecular analysis of tissue collected from specimens morphologically identified as Lerista
separanda (Plate 5.3) verified the identification (Appendix 6). The DBCA Priority 2 species was
recorded from four sites within the WPA (WINO3P, WINO5P, WINO4P and WINO7P; see Figure 5.1).
This species was originally described as occurring solely from the Dampier Peninsula, however
recent records have extended its distribution to include Warrawagine station (100 km west of the
WPA) and WRAC Section 2 (between approximately 30-75 km northwest of the WPA) (Doughty et
al. 2011, Biota 2018a). The records from the WPA represent a further range extension for this
species. The increased knowledge of this species’ distribution gained by the current survey
provides a basis for potential delisting from the DBCA's priority fauna list.

Plate 5.3: Lerista separanda.

5.2.3.2 Molecular Analysis and Reptile Taxa of Note

Two further reptile tissue samples were sequenced for the purpose of species verification, given
morphological identifications indicated significant range extensions. These samples comprised
species morphologically identified as the whipsnake Demansia shinei and the blind snake Anilios
endoterus.

The whipsnake specimen was morphologically identified as Demansia shinei based on head
patterning and scalation (Plate 5.4). Advice from the WAM also indicated that it appeared to be
this species, and not the morphologically similar species D. calodera (P. Doughty, pers. comm.).
Demansia calodera can be differentiated from D. shinei by the width of the pale postocular bar
and pale anterior nuchal band, large size and greater number of ventral scales (Shea and
Scanlon 2007). Molecular analyses however revealed that the specimen showed affinity to D.
calodera, at between 2.6-3.1% sequence divergence (Appendix 6). Although, the placement of
the specimen within the species was tentative, as genetic reference material of D. shinei was not
available for comparison (Appendix 6). Shea and Scanlon (2007) tentatively assigned a
specimen from the Little Sandy Desert (less than 100 km south of the WPA) to D. shinei based on
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morphological characteristics. Given the proximity of this specimen, there is potential for some
overlap in morphological characters between D. calodera and D. shinei, and a taxonomic re-
evaluation may be needed in future (Appendix é).

Based on the available data, the specimen recorded from the WPA was putatively assigned to D.
calodera. This represents a significant range extension to the current known distribution of D.
calodera: it is known from Shark Bay and Exmouth regions of WA (~750 km to the southwest), with
an isolated population in the Gibson Desert Nature Reserve (~600 km southeast) (Shea and
Scanlon 2007). This result demonstrates the value of molecular analysis, especially in situations
where morphological characteristics between similar species overlap.

Plate 5.4: Demansia head pattern.

The blind snake specimen was assigned to the species A. endoterus based on morphological
identification and advice sought from Ryan Ellis (WAM) (Plate 5.5). However, there was also the
possibility that it could be the species A. pilbarensis (distribution in the Piloara) or a new species (R.
Ellis pers. comm.). Based on this, verification of species identification was obtained via molecular
sequencing, which confirmed the morphological identification. The specimen showed 3.1%
sequence divergence from the nearest reference data; a specimen of A. endoterus (Appendix 6).
This record also represents a range extension to its current known distribution. The most northern
records of this species on NatureMap are approximately 300 km south and east of the WPA.

Plate 5.5: Anilios endoterus rostrum (left) and side profile (right).

5.24 Amphibians

A single frog was recorded during Phase 2 following a night of light rainfall: the Desert Spadefoot,
Notaden nichollsi (Appendix 5). This species typically burrows in red dune habitats (Cartledge et al.
2006) and is active at night even when conditions are hot (Tyler and Doughty 2009). It is common to
record relatively few desert frogs during surveys due to their tendency to aestivate and remain
cryptic during dry conditions, but they are typically recorded opportunistically following rainfall.
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5.2.5 Birds

A total of 24 bird species were recorded from census at the systematic trapping sites (Appendix
5). A further 16 species were recorded from opportunistic observations, while an additional two
species were recorded from the automated audio recording devices (Appendix 5). The overall
assemblage displayed a relatively low species richness, with the dominance of open plain habitat
and scarcity of dense tree and shrub layers or water sources that are typically found in areas of
avifauna diversity. These factors were likely contributors to the lack of species richness.

The most species-rich families recorded were the Accipitridae (all diurnal raptors except falcons
and kestrels) with six species, and Meliphagidae (honeyeaters and chats), with seven species
(Appendix 5). The most abundant bird species were the Budgerigar (Melopsittacus undulatus)
and the Crimson Chat (Epthianura tricolor), which accounted for 19% and 18% respectively of alll
individual bird species recorded from the WPA.

Ten bird species of conservation significance were recorded: the Grey Falcon (Falco hypoleucos),
which is listed as Vulnerable under the BC Act, the Oriental Plover (Charadrius veredus) and Gull-
billed Tern (Gelochelidon nilotica), which are both listed as BC Act Migratory and EPBC Act
Migratory/Marine, as well as seven EPBC Act Marine listed species. Details of these species are
discussed further in Sections 5.2.5.1 to 5.2.5.4 below.

5.2.5.1 Grey Falcon (Falco hypoleucos)

The Grey Falcon is endemic to Australia and is widespread but rare throughout Australia’s arid
and semi-arid regions, with a distribution centred primarily on inland drainage systems with an
average rainfall < 500 mm per annum (Garnett et al. 2011). It inhabits lightly timbered coastal and
inland plains, particularly acacia shrublands crossed by free-lined watercourses (Johnstone and
Storr 1998, Garnett et al. 2011). Wetlands where surface water attracts prey may also attract Grey
Falcons, but they will hunt over a variety of habitats, even far out over treeless plains (Olsen and
Olsen 1986).

The Grey Falcon primarily hunts birds, especially parrots and pigeons, taken using high-speed
chases and stoops; reptiles and mammals are also taken. Natural breeding sites are usually in
frees, such as Eucalyptus spp., typically in the abandoned nests of crows and butcherbirds
(Marchant and Higgins 1993, Johnstone and Storr 1998). Telecommunications towers are also
used regularly (e.g. Falkenburg 2010). Eggs have been recorded in July and August but its
breeding season is not certain.

A single Grey Falcon was observed in the WPA during sampling for subterranean fauna
conducted in November (the results of which are subject of a separate report; Biota 2019b), over
the main drilling area west of the Winu camp (included as an opportunistic record in this report).

It was initially sighted in active flight at relatively low altitude (~10 m above ground) before
gaining height and soaring high over the area for an extended period before disappearing to the
west. Overall bird numbers observed during the subterranean fauna survey were higher than on
the two phases of terrestrial fauna survey, and large numbers of smaller birds, including Zebra
Finches, Pied Honeyeaters, Masked Woodswallows and Budgerigars, were observed drinking from
surface water retained in sumps around the drilling area. It is likely that the Grey Falcon was
hunting within the WPA where it was atfracted by the higher bird densities.

5.2.5.2 Oriental Plover (Charadrius veredus)

The Oriental Plover was recorded from opportunistic observations and from the automated audio
recording devices (Appendix 5; Figure 5.1). This species is a summer migrant to Australia,
occurring primarily from September to April, though the earliest arrivals may return in late August,
and occasional birds remain info May (Johnstone and Storr 1998, Broome Bird Observatory
unpublished data). The species breeds in Mongolia, northern China and southern Siberia, and it is
a non-breeding migrant to Australia (Johnstone and Storr 1998). However, unlike most shorebird
species, they are not particularly fied to wetland and coastal habitats while in Australia. Their
preferred foraging habitats are sparsely vegetated open areas, including short-grassed or bare
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plains, bare wetland margins, and recently burnt areas (Johnstone and Storr 1998). This also
includes similar man-made habitats, such as sports fields and airfields. The species will also use
tidal mudflats, beaches, sewage ponds and freshwater wetland areas, primarily while on
migration or for roosting during the heat of the day (Johnstone and Storr 1998, Menkhorst et al.
2017). They are mobile in response to conditions, and disperse across inland northern Australia
during the wet season (Minton et al. 2013). They feed primarily on insects and other invertebrates
captured on the ground, and appear to do much of their foraging in the early morning, evening
and at night (e.g. Piersma and Hassell 2010).

Within the WPA, most observations were made on the margins of the airstrip and nearby sparsely-
vegetated claypans. Observations were mostly of small flocks of 2-20 individuals (though at least
one record was made of a single bird overflying sand dunes to the south of the Winu camp)
(Appendix 5). As the species is quite mobile in response to prevailing conditions, they are likely to
be somewhat sporadic in occurrence within the WPA between September and April. The species
would not be expected to be present between May and late August when they have mostly left
to breed, which is supported by the lack of observations during Phase 1 of the survey in May.

5.2.5.3 Gull-billed Tern (Gelochelidon nilotica)

The Gull-billed Tern was observed overflying the Winu camp on a single occasion (Appendix 5;
Figure 5.1). This species is listed as Migratory and Marine under the EPBC Act, however there are
two populations of Gull-billed Tern that occur in Australia; a resident population

G. nilotica macrotarsa and a migratory population G. nilotica affinis. Most authorities now
recognise the resident Australian population as a distinct species, Australian (Gull-billed) Tern,
based on differences in plumage, structure, ecology and genetics (Rogers et al. 2005). The
individual observed in the WPA was of the Australian resident population based on plumage. This
species is still listed as Migratory under the EPBC Act due to a lag in updating the recommended
taxonomy in the EPBC guidelines.

Australian (Gull-billed) Terns are nomadic and occur widely across Australia, including both
coastal and inland areas, but generally remain within Australia. They breed colonially on inland
wetlands, and forage over sheltered coastal and inland wetlands, and over open grassland and
bare ground (Johnstone and Storr 1998). The individual observed in the WPA was likely
prospecting for suitable habitat. The Australian subspecies would only be expected to use the
WPA for foraging if heavy rains resulted in the existence of shallow wetland areas, or if large-
bodied insects (e.g. grasshoppers) were present in great numbers following good rainfall. The
species is unlikely to use the WPA for breeding unless shallow wetlands form following very heavy
rainfall events, however if such habitat appeared it would be of lesser importance compared fo
the extensive habitat at larger wetland areas in the region such as Walyarta (Mandora Marsh),
located approximately 105 km north-northwest of the WPA. The migratory subspecies is a non-
breeding migrant to Australia and is more coastal in its habit (Menkhorst et al. 2017); therefore it
would be less likely to occur within the WPA (and would not breed there as it is a non-breeding
visitor to Australia).

5.25.4 EPBC Act Marine Listed Birds

The EPBC Act maintains a list of fauna species recognised as Matters of National Environmental
Significance that are protected under the Act. Marine species are included under the Act,
including bird species that rely upon the marine environment for survival.

However, the Act also erroneously lists some species that do not actually rely upon the marine
environment for survival, but instead rely upon land environments and in some cases, are often
widespread and common (Garnetft 2013). The seven Marine listed bird species recorded during
the survey fit intfo this category; none rely upon marine environments for survival, and all are
relatively common and widespread. These species are the Spotted Nightjar (Eurostopodus argus),
Whistling Kite (Haliastur sphenurus), Brown Goshawk (Accipiter fasciatus), Nankeen Kestrel (Falco
cenchroides), Whiskered Tern (Chlidonias hybrida), Rainbow Bee-eater (Merops ornatus), and
Black-faced Cuckoo-shrike (Coracina novaehollandiae) (Figure 5.1). These species are therefore
not of genuine conservation significance concern in the context of the survey findings.
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5.3 Conservation Significant Fauna of the Winu Project Area

5.3.1 Conservation Significant Fauna Recorded Summary

In total, seven species of conservation significance were recorded from the WPA (in addition to
the seven erroneously listed Marine avifauna species; Section 5.2.5.4). These were:

e Bilby (Macrotis lagotis) -BC Act and EPBC Act Vulnerable;

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

e Brush-tailed Mulgara (Dasycercus blythi) — DBCA Priority 4;

e [erista separanda — DBCA Priority 2;

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

e Oriental Plover (Charadrius veredus) — BC Act Migratory, EPBC Act Marine and Migratory; and
e Gull-billed Tern (Gelochelidon nilotica) - BC Act Migratory, EPBC Act Marine and Migratory.

5.3.2 Conservation Significant Fauna Likely to Occur

In addition to the confirmed conservation significant species, previous records and habitat
availability reviewed during the desktop assessment indicated two other species were likely to
occur within the WPA:

e Australasian Pipit (Anthus novaeseelandiae) — EPBC Act Marine (Section 5.3.2.1); and

e Fork-tailed Swift (Apus pacificus) — BC Act Migratory, EPBC Act Marine and Migratory (Section
5.3.2.2).

5.3.21 Australasian Pipit (Anthus novaeseelandiae)

The Australasian Pipit was recorded during the AREH project (Biota 2018a), and suitable habitat
(open areas with low and grassy vegetation) is available in the WPA, so it is therefore likely that
this species would be present. This species is listed as Marine under the EPBC Act and fits into the
same category as other Marine listed bird species recorded, as discussed in Section 5.2.5.4 and
would not be of true conservation concern if present.

5.3.2.2 Fork-tailed Swift (Apus pacificus)

The Fork-tailed Swift is thought to be exclusively aerial within Australia. Therefore, while it is likely
that this species may occur within the WPA on occasion, it would not rely on terrestrial habitat in
the WPA.

5.3.3 Conservation Significant Fauna Potentially Occurring

The desktop assessment also indicated that four conservation significant species had potential to
occurin the WPA. The species were:

e Princess Parrot (Polytelis alexandrae) — DBCA Priority 4, EPBC Act Vulnerable (Section 5.3.3.1);

e Night Parrot (Pezoporus occidentalis) — BC Act Critically Endangered, EPBC Act Endangered
(Section 5.3.3.2);

e Pallid Cuckoo (Cacomantis pallidus) — EPBC Act Marine (Section 5.3.3.3); and
e Tree Martin (Petrochelidon nigricans) — EPBC Act Marine (Section 5.3.3.3).

5.3.3.1 Princess Parrot (Polytelis alexandrae)

The Princess Parrot is a highly nomadic species that occupies eastern deserts of Western Australia.
The nomadic nature of this species means that it could be present within the WPA on occasion,
where it would likely forage on spinifex during seeding events, however it would be difficult to
confirm this unless survey timing coincided with this species’ periodic presence.
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5.3.3.2 Night Parrot (Pezoporus occidentalis)

Targeted survey effort was directed at recording the Night Parrot (see Section 4.2.5.3), however
no records of this species were made. The adjacent AREH project dedicated 2,340 days of
automated acoustic recording over 10 sites to record the species, and it was still not detected
(Biota 2018a). Preferred nesting habitat of the species includes old growth spinifex hummocks, at
least 40-50 cm in size (DBCA 2017b). Preferred nesting habitat is also likely to be associated with
favourable feeding habitat, which typically includes chenopod shrubs (Hamilton et al. 2017, Jones
2017). The WPA is dominated by spinifex on sandplain, potentially supporting suitable sized
hummocks for nesting, however much of the locality had been recently and repeatedly burnt
(Biota 2019c). Fire reduces habitat suitability for the Night Parrot by removing large and mature
spinifex hummocks from the landscape. While it is possible that this species may be present in the
WPA, no records were made and no evidence of suitable nesting habitat or foraging habitat was
recorded.

5.3.3.3 Pallid Cuckoo (Cacomantis pallidus) and Tree Martin (Petrochelidon nigricans)

Both the Pallid Cuckoo and Tree Martin are Marine listed species that fit into the category of
erroneously listed species, as discussed in Section 5.2.5.4, and would not be of frue conservation
concemn if present.

54 Fauna Habitats

The fauna habitats defined for the WPA aligned broadly with the landforms present, with further
delineation of some isolated habitat patches that supported distinct fauna assemblages. Four

habitat types were described for the WPA. Details and unique attributes of these habitat types

are presented in Table 5.3 and mapped in Figure 5.2.
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Table 5.3: Fauna habitats and their attributes within the WPA.
. e . Area (Ha) and Proportion . .
Habitat Description* and Sites of WPA (%) Habitat Condition Fauna Assemblage Example Photograph
The dominant habitat of the WPA.
Substrate consisted of red loose
sand to a depth of 5 cm.
Vegetation was typical of the Great
Sandy Desert bioregion, comprising Excellent condition, Species with particular associations to spinifex, i.e. mammals that forage on seeds, or species
1. Shrub and open hummock grasslands however half (53%) of that utilise shrubs and spinifex for cover and/or foraging would be expected to occur in this
spinifex on dominated by Triodia schinzii with 9,522 (72) this habitat had been habitat. This was evidenced with the records of Pseudomys desertor, P. hermannsburgensis,
sandplain scattered trees of Owenia recently burnt (<1 year) | Sminthopsis youngsoni and Dasykaluta rosamondae, which were only recorded from this habitat
reticulata and shrubs of mixed (5,038 ha). type.
Acacia species.
Survey sites: WINO1P, WINO2P,
WINO4P, WINO6P, WINO7P, WINTTE,
WIN12E
The sand dunes were typically long
linear dunes tfrending east-west.
Substrate consisted of red loose
sand to depth of 10 cm. The Species associated with this habitat include fossorial species and dune specialists. The fossorial
vegetation was dominated by Excellent condition, skink, Eremiascincus pallidus, which prefers loose substrates of dunes, was only recorded from the
2. Longitudinal Corymbia chippendalei, however just ovgr half dune ;ifes. The sand ingIer Lerista vermicularis, endemic to the Great Sandy !DeserT where it
sénd dune Eryfhrqphleym chlorostachys and 3,338 (25) (57%) of this habitat inhabits crests of sand-ridges, was recorded only from the dune sites, where it was abundant (72
fidge Owenia reticulata low woodland ' had been recently individuals). Dune specialist species Ctenotus brooksi, C. dux and C. leae were also only
and scattered trees over mixed burnt (<1 year) recorded at the dune sites. Species such as the Northern Marsupial Mole would also
Acacia low open shrublands over (1,906 ha). preferentially occupy this habitat type, particularly interconnected dunes that provide dispersal
open hummock grasslands opportunity.
dominated by Triodia schinzii.
Survey sites: WINO3P, WINO5P,
WIN10P
A patchy habitat type within the
WPA, comprising low rises of laterite Species with a preference for rocky substrate would be expected to be associated with this
gravel and pebble surface cover habitat type, for example Ctenophorus caudicinctus. However, the assemblage recorded in this
with sandy clay loam substrate. Excellent condition habitat did not contain any species with particular preferences for stony areas, which is
3. Gravelly Vegetation comprised scattered 303 (2) with a minor portion probably due to the small extent of this habitat type within surrounding sandy dunes and plains.
lateritic rise Grevillea wickhamii subsp. hispidula recently burnt (1 ha; Perhaps of greater interest was the number of Spinifex Hopping Mouse records from this habitat:
over Mirbelia viminalis low 0.5%). This species is reported to be restricted to sandy areas for burrowing and foraging, however
shrubland over Triodia brizoides multiple diggings amongst Mirbelia viminalis shrubs indicated that this habitat represented a
open hummock grassland. foraging habitat for adjacent sand plain species.
Survey sites: WINO8P
l\fvc;litid habitat type vyﬁhm the The clayey sand substrate of this habitat type enabled construction of termitaria, which were
. Substrate comprised clayey ) - o . .
sand to loose depth of 2 cm. The absent from the rest of Thg WPA. §pec!es th‘r utilise termitaria as refug|o' or for forggng purposes
. . . would therefore be associated with this habitat. For example, Gehyra pilbara, which is a
vegetation comprised Acacia o - . . . . .
bivenosa shrubland over Triodia o termitaria spgcmhsf, WOS, opportunistically recc?rded 'from termite mounds in this habitat. Tyvg
. The majority (93%) of python species, Stimson’s Python (Antaresia stimsoni) and the Black-headed Python (Aspidites
4. Clayey sand | brizoides open hummock grassiand. ) . - . .
plain with Survey sites: WINO9P (this site was 1 (1) this habitat had been melopocephalus) were also 9pporTgmshcalIy recorded frpm this habitat type, and both of these
' itaria | ted iust outside of habitat 4 recently burnt (<1 year) | species are known to shelter in fermite mounds. The termite mounds probably represent a
ermita ocated just oulsiae of habitat 4 (103 ha). significant microhabitat for these species as other shelters, such as logs and caves, are either
\]N”hm an ecofo‘ne between habitat sparse or absent in the WPA. One species of gecko, Diplodactylus laevis, was recorded in high
and 4, as habitat 4 had been numbers from this habitat. This species utilises spider burrows as diurnal shelters, and the substrate
mostly burnt and would not have . . . .
been conducive to frapping of ‘rh!s habitat type was more prospec’nve for larger mygglomorph spiders, and thus may have
fauna) provided greater shelter opportunity for this gecko species.
Total 13,274

* Vegetation descriptions adapted from (Biota 2019a)
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Figure 5.2: Fauna habitats described for the WPA.
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5.5 Species Accumulation Curves

5.5.1 Ground Fauna

Fifty-one species of ground fauna (mammails, reptiles and amphibians) were recorded from the
systematic frapping sites. Figure 5.3 charts the observed number of species plotted against survey
day and the randomised rarefaction curve. The rarefaction curve increased rapidly initially in the
first few days of sampling, as is the typical pattern of species accumulation. The curve then
gradually increased over the sampling period and did not reach asymptote, indicating that
additional species would have been recorded with sustained trapping effort (Figure 5.3).
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Figure 5.3: Observed species accumulation and rarefaction curve for ground fauna recorded at the

systematic trapping sites.

The Chaol estimator was selected for total species richness estimation here, as it was the most
appropriate given the high proportion of singleton and doubleton records in the data (four of
seven mammals, a single amphibian and 21 of 43 reptiles). Chaol is a non-parametric estimator
that is based on the concept that rare species are most informative of the number of undetected
species, and therefore uses the ratio of singletons and doubletons to obtain a minimum estimate
of expected species richness (Gotelli and Chao 2013). Chaol is also considered to be the most
robust in deriving a valid minimum estimate of richness where other estimators are unstable or sfill
rising when all samples have been added to the accumulation curve (Magurran 2004).

Chaol estimated the expected species richness for ground fauna was 81 species, compared to
the observed number of 51 species. This was not unexpected, because the estimate of species
richness produced by Chaol will continue to exceed observed species richness as the frequency
of singletons increases (Magurran 2004), which reflects the pattern of species captures in the
data. The more rare (in the sense of singletons or doubletons) number of species in a sample, the
more likely it is that other ‘rare’ species are present but not detected through the trapping
methods used. It is important to note here that only trappable species have been considered;
some species are not trappable and were therefore targeted via other methods (e.g.
opportunistically or targeted).

A high frequency of singleton and doubleton records does not necessarily indicate inadequate

survey effort, and it can be due to many factors. For example, daily weather (temperature,
humidity, rainfall) can affect activity of mammals, reptiles and amphibians, thus also affecting
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capture rates. This can be seen in the pattern of captures across Phase 1 and Phase 2 (Figure
5.4). Phase 1 captures were overall lower for reptiles and mammals, reflective of the generally
cooler and drier temperatures (Figure 5.4). During Phase 2, the number of reptiles tfrapped on the
first two days was high, and coincided with high daytime temperatures (Figure 5.4). Capture rates
then substantially dropped off, coinciding with a drop in ambient temperature (Figure 5.4).
Following a small rainfall event, one amphibian was captured, which probably would not have
been detected otherwise if conditions had remained dry (Figure 5.4). This rainfall event was also
not likely to have been substantial enough (0.2 mm total) to activate larger numbers of
amphibians, thus only a singleton was recorded. A rise in relative humidity coupled with a small
amount of rain also seemed to have a latent effect on repfile activity, with captures increasing
again on the penultimate day of frapping (Figure 5.4). Such weather fluctuations mean the
number of fauna available for capture and the suite of fauna mobilising in response to conditions
differs day to day. This was demonstrated here, and likely to be the reason why additional
species would be expected to occur, but were not trapped.
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5.5.2 Birds

Twenty-four bird species were recorded during the bird censuses conducted at the systematic
trapping sites. Figure 5.5 charts the observed number of species plotted against survey day and
the randomised rarefaction curve. The rarefaction curve increased steadily in the first few days of
sampling and continued to gradually increase over the sampling period. The curve did not

appear to plateau, indicating that additional species would have been recorded with sustained
effort.
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Figure 5.5: Observed species accumulation and rarefaction curve for birds recorded at the systematic

trapping sites.

The Chaol estimator was again explored but was not selected as the best estimator of total
avifauna species richness, as there was not a high proportion of singletons and doubletons in the
data (only seven of 24 species). Instead the Jackknifel and Bootstrap estimators were selected
as most appropriate to the data. Compared to the observed species richness of 24 species, the
Jackknifel estimator predicted 32 species whereas the Bootstrap estimator predicted 27 species.
While additional species may have been present but not detected during the systematic surveys,
it is important to note that birds were also often recorded opportunistically and via the use of
automated recording units (which were not included in the species accumulation analysis).
Together these latter methods added 15 species to the avifauna inventory, bringing the total to
39 species, exceeding the species richness predicted by the Jackknifel and Bootstrap estimators.

5.5.3 Fauna Assemblage Analysis

The ground fauna species composition was compared across the systematic sampling sites using
the Bray-Curtis measure of similarity. The resulting dendrogram, which clustered sites based on
similarity in species composition, is illustrated in Figure 5.6, with sites coded according to the
habitat type they sampled. Allsites within habitat type 2 (longitudinal sand dune ridge) were
grouped together and had a significantly different assemblage from all other habitats (Figure 5.6).
Sites within habitat type 1 (shrub and spinifex on sandplain) were all grouped together in a higher
order branch of the dendrogram with between 50-70% similarity, indicating a distinct ground
fauna assemblage associated with this habitat. The remaining habitat types 3 (gravelly lateritic
rise) and 4 (clayey sandplain with termitaria) were separated in another branch with less than 50%
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similarity similar fo each other, indicating that the fauna assemblages within each of these
habitats were different from each other, thus supporting the mapping of these habitats as
separate units.

Figure 5.6: Dendrogram of similarity between sites and fauna habitats within the WPA.

5.6 Targeted Bilby Survey

5.6.1 2 ha Sign Plots

5.6.1.1 Tracks

No Bilby tracks were detected during the sign plot searches in the WPA. However, tracks of other
animals, including the Dingo (Canis familiaris dingo), Australian Bustard (Ardeotis australis), Cat
(Felis catus), Lerista (species unidentifiable), birds and mice (species unidentifiable) and small to
large lizards (species unidentifiable) were regularly noted during the plot searches.

5.6.1.2 Scats

No Bilby scats were detected during the sign plot searches in the WPA. However, scats of other
species including the Dingo, Cat and a macropod (species unidentifiable) were noted during the
plot searches.

5.6.1.3 Diggings

No diggings attributable to the Bilby were detected during the sign plot searches, however
diggings into roofts of plants attributable to varanids (species unidentifiable) were noted.

5.6.1.4 Burrows

No Bilby burrows were detected during the sign plot searches in the WPA, however burrows of
small lizards and varanids (species unidentifiable) were detected.
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5.6.2 Transects

Sign evidence positively attributable to the Bilby, comprising recent diggings. scats, tracks and
active burrows, was found during the unbounded transect searches within one primary locale
(Figure 5.7). The specific sign evidence is discussed further below in Sections 5.6.2.1 to 5.6.2.4.

5.6.2.1 Tracks

During Phase 1, tracks assigned to Bilby with High certainty were located in one primary locale in
the WPA (Figure 5.7). Another possible track atftributable to the Bilby was found elsewhere in the
WPA, however this track was assigned Low certainty as it was found in isolation of other sign
(Figure 5.7). The tracks assigned as High certainty displayed clear gait pattern and foot imprints
consistent with that of the Bilby (Plate 5.6).

During Phase 2, no additional tfrack evidence was found during the unbounded fransects
completed, however tracks assigned with High certainty were opportunistically recorded in the
western section of the WPA (Plate 5.7; Figure 5.7). Based on the gait and movement pattern, the
fracks were attributed to the Bilby, however the resolution of hind and front foot imprints was poor
due to sandy substrate. The only other species with potential to produce the tracks was the
Northern Quoll, however no core habitat for this species was present in the WPA, it was not
recorded during the survey, and it is considered unlikely to occur (see Section 5.1.2).

/Volumes/Cube/Current/1442 (Winu Fauna)/Documents/3 Final Report/1442 Winu Fauna Final Report_Rev 0.docx 79



winu Frojecrt Fauna Assessment

Figure 5.7: Bilby sign recorded within the WPA.
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Plate 5.6: Bilby track examples showing front foot imprints and gait pattern.
Plate 5.7: Bilby tracks opportunistically recorded during Phase 2.
5.6.2.2 Scats

Scat piles were found in association with digging evidence (see Section 5.6.2.3 below) during
both phases (Figure 5.7). The scats were consistent with that produced by the Bilby (Plate 5.8).
Dedicated effort to collect scats was undertaken during Phase 2 for a population abundance
analysis, the results of which are addressed in a separate report (Biota in prep.).

Plate 5.8: Bilby scats found deposited on top of a digging spoil pile.

5.6.2.3 Diggings

Numerous diggings into the base of Acacia monticola and Acacia ancistrocarpa shrubs were
detected at the primary locale, and were attributed to the Bilby with High certainty (Plate 5.9; Figure
5.7). Other diggings assigned Moderate or Low certainty were detected elsewhere in the WPA
(Figure 5.7), some of which were found close to an inactive burrow (see Section 5.6.2.4). These
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diggings were old and mostly isolated however, and were likely indicative of past presence of the
Bilby.

Plate 5.9: Bilby diggings into the base of Acacia shrubs, also showing scat piles.

5.6.2.4 Burrows

Numerous burrow entrances were found in association with positively attributable tracks, scats and
diggings, and were therefore assigned as High certainty active Bilby burrows (Plate 5.10; Figure 5.7).
In addition, other older inactive burrows were located in proximity to the active burrows. A possible
burrow was found in the northern portion of the WPA (Figure 5.7), however it could not reliably be
attributed to the Bilby due to its age and absence of other fresh, positive sign. No images of the Bilby
were recorded from motion cameras established at the entrances of active burrows, however the
Bilby does use multiple burrows within a home range, therefore it is possible that the cameras were
established on active burrows that were not in use over the recording period.

Plate 5.10: Active Bilby burrows showing apron of excavated sand and fresh tracks.

5.6.3 Bilby Habitat Assessment

The Bilby occurs in low densities throughout its range, and is known to be highly mobile,
responding to fluctuations in resource availability by moving into areas of prospective habitat
when conditions are favourable, and out of areas when resources are depleted (Cramer et al.
2016). Habitat within the WPA was assessed following criteria outlined in Section 4.3.5, which also
considers the nomadic nature of the Bilby and its potential to be present wherever suitable
habitat is, at any time, given optimal conditions. The maijority of the WPA was therefore assessed
as High prospectivity Bilby habitat (10,201 ha, representing 76.8% of the total WPA), based on the
presence of suitable food source plants within vegetation of an appropriate fire history age
(Figure 5.8). The remaining portions of the WPA were assessed as Moderate (3,073 ha)
prospective habitat, while 88 ha was cleared or disturbed, and would not represent Biloy habitat
(Figure 5.8).
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Figure 5.8: Mapped Bilby habitat within the WPA.

/Volumes/Cube/Current/1442 (Winu Fauna)/Documents/3 Final Report/1442 Winu Fauna Final Report_Rev 0.docx 83



Winu Project Fauna Assessment

5.7 SRE Invertebrate Fauna

In total, 41 invertebrate specimens were collected from dry pitfall trapping and targeted
searching. The collected specimens comprised 13 scorpions and 28 spiders. Locations of
recorded specimens are presented in Figure 5.9.

5.7.1 Spiders

5.7.1.1 Mygalomorphae

Twenty-seven of the spiders collected were mygalomorph (frapdoor) spiders. One of these
specimens failed to yield a viable DNA sequence and was not assigned to a genetic lineage
(Appendix 7). Of the 26 successfully sequenced specimens, 16 belonged to a single, previously
unrecorded, species in the family Nemesiidae (Appendix 8). The remaining 10 specimens were alll
assigned to species that had not been previously been recorded, comprising six species within
the family Nemesiidae and one species within the family Barychelidae (Appendix 8). As none of
the taxa showed affinity to previously collected mygalomorph species, they were all
conservatively assigned potential SRE status (Appendix 8).

5.71.2 Araneomorphae

One specimen collected did not align with other mygalomorph specimens, and was instead
placed within the Araneomorphae infraorder (so-called modern spiders). Placement of this
species to a family could not be made as numerous identity assignments were found (Appendix
7). Araneomorph spiders are noft typically targeted as SRE taxa as they generally do not display
short-range endemism, on account of their dispersal mechanisms (aerial ballooning). Given a
lack of physical dispersal barriers within the WPA (the specimen was collected from a linear
dune), it is unlikely that this specimen would represent an SRE species (Appendix 8).

5.7.2 Scorpions

5.7.21 Buthidae

Seven specimens belonging to the family Buthidae were successfully sequenced, while one
specimen failed to sequence and was not assigned to a species (Appendix 7). Six of the
successfully sequenced specimens were placed within two divergent clades in the species
currently recognised as Lychas annulatus (Appendix 7). The placement of the specimens into two
distinct clades was interesting; two specimens showed no intraspecific divergence from reference
specimens located 60 km from the WPA (and were therefore reliably assigned to L. annulatus)
(Appendix 7). The remaining two specimens (separated by less than 4 km from each other within
the WPA) were 7.8% divergent (Appendix 7). This pattern of differentiation suggests two distinct
lineages, and possibly separate taxa; however further investigation would be required to resolve
this (Appendix 7). Without this resolution, the specimens were assigned to the known species
Lychas annulatus (also recognised as Hemilychas alexandrinus), which has a distribution
extending across the arid zone of Australia and is therefore not an SRE (Appendix 8).

The remaining successfully sequenced specimen belonged to a separate clade of Lychas
scorpions. The specimen showed 9.4% sequence divergence from the L. annulatus specimens,
one of which was collected at the same locality (Appendix 7). This level of divergence strongly
indicated a separate species of Lychas. For resolution of this specimen, Dr. Erick Volschenk (of
Alacran Environmental Science) was consulted to conduct further molecular analyses. Results
from this analysis placed the specimen within the species Lychas adonis, which has a widespread
distribution across arid parts of Australia and is therefore not an SRE (Appendix 7).

5.7.2.2 Urodacidae

Three species within the family Urodacidae were detected; Urodacus varians, Urodacus sp.
‘Telfer’, and Urodacus ‘yaschenkoi species complex’ (Appendix 7). The species Urodacus varians
is ararely collected dune specialist known from the Gibson Desert (Appendix 7). The SRE status of
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this species is difficult to ascertain, as distributions are patchy, although it is thought that this
species is present over much of central Western Australia (Appendix 8).

Two specimens were assigned to the species Urodacus sp. ‘Telfer’. The specimens represented
the fourth and fifth records of the species and the first female specimens collected to date. The
species is currently only known from an area south of Telfer and is therefore considered a
potential SRE (Appendix 8). The remaining urodacid specimens showed likeness to the species
Urodacus ‘yaschenkoi species complex’, which as its name suggests, is a species complex
containing at least three putative species (Appendix 7). The species complex is usually associated
with red dune systems and has a collective distribution of central Queensiand to WA Goldfields
and Broome (Appendix 7). The specimens from the WPA did not show affinity to any reference
specimens within this species complex, and as such were considered potential SREs (Appendix 8).
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Figure 5.9: Short-range endemic fauna records from the WPA.
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6.0 Winu Road Access Corridor Methodology

6.1 Level 1 Surveys (Section 1, 3 and Diversion)

WRAC Section 1, 3 and the Diversion were not systematically surveyed as part of the Level 2
survey of the AREH project (which forms Section 2 of the WRAC; Section 6.2). Level 1
Reconnaissance fauna surveys were therefore undertaken within these portions of the WRAC in
order to describe and map fauna habitats, and also target the Bilby and Black-footed Rock-
wallaby. Table 6.1 outlines the field survey timing and team, and the tasks undertaken within
each portion (WRAC Section 1, 3 or the Diversion). The specific methodology employed is further
described in Sections 6.1.1 1o 6.1.2 below, with limitations discussed in Section 6.1.4.

Table 6.1: Field survey timing, team and tasks undertaken within WRAC Section 1, 3 and the Diversion.
Field Fauna Habitat | Targeted Bilby Targeted Black-Footed
Survey Team .

- Mapping Assessment Rock-wallaby Assessment
Timing
c
S 21/09/19 Mr John Graff onq Mr NoAThon Y Y X
9 Beerkens (zoologists, of Biota).
(%]
©
[= .
S 26/09/19 Qr Stewart FQrd cmdAIv\s Jacinta v v X
3] King (zoologists, of Biota).
3
24/08/19 Mr Simon Colwill and Ms Rebecca
and Mason (botanists, of Biota) v v X
26/08/19 ! ’
S
‘B Dr Stewart Ford and Mr Nathan
¢ 22/09/19 Beerkens (zoologists, of Biota). X X v
2
Ms Penny Brooshooft and Mr
26/09/19 Joshua Keen (zoologists, of Biotal). v v X
6.1.1 Fauna Habitat Mapping

Fooft traverses within unburnt segments of WRAC Section 1 and 3, and through the majority of the
Diversion, were carried out to map the broad habitat types present. Habitats were described and
mapped based on areas that would be likely to offer a range of ecological niches for a suite of
different species, with consideration of landform, substrate and vegetation mapped by Biota
(20190a).

6.1.2 Targeted Bilby Assessment

Unbounded transects were completed within unburnt prospective areas of Bilby habitat (i.e. as
described in Section 4.3.5). The locations of these fransects are illustrated in Figure 6.1 for WRAC
Section 1; Figure 6.2 for WRAC Section 3; and Figure 6.3 for the WRAC Diversion. The methodology
described in Section 4.3.2 for recording sign evidence and assigning a certainty criterion o sign
was employed. Bilby habitat was mapped consistent with the methods outlined in Section 4.3.5.

6.1.3 Targeted Black-footed Rock Wallaby Assessment

As the WRAC Diversion was designed to avoid impacts on Black-footed Rock-wallaby (Section
2.2.2), rock piles located close to the Diversion that had not been ground-truthed during the AREH
project were searched for sign evidence of the species (scafts or fracks) and potential food
sources (e.g. Ficus spp.) (Figure 6.3).
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6.1.4 Limitations

Consistent with a Level 1 survey, no systematic sampling for vertebrate fauna was undertaken in
Sections 1, 3 and the Diversion. The fauna assemblage of these portions of the WRAC have
therefore not been documented, and it is possible that species of conservation significance
(other than those recorded) may be present but not detected. Despite this limitation, the
comprehensive survey of the adjacent WRAC Section 2 provides a relatively thorough assessment
of the fauna values of the majority of the WRAC, from which inferences can be drawn regarding
the fauna values of WRAC Section 1, 3 and the Diversion.

In addition, no surveys of the potential borrow source areas located within WRAC Section 1, 3 or
the Diversion has been undertaken. Without ground-truthing of these areas, fauna habitat was
inferred based on landforms and vegetation (Biota 2019a), however mapping of bilby habitat
within these areas was not possible as this required on-ground assessment of habitat suitability
and searches for Bilby sign.
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Figure 6.1: Locations of Bilby transect searches conducted in WRAC Section 1.
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Figure 6.2: Locations of Bilby transect searches conducted in WRAC Section 3.
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Figure 6.3: Locations of Bilby transect searches and Black-footed Rock-wallaby searches conducted for the Diversion.

/Volumes/Cube/Current/1442 (Winu Fauna)/Documents/3 Final Report/1442 Winu Fauna Final Report_Rev 0.docx 91



Winu Project Fauna Assessment

6.2 Level 2 Survey (WRAC Section 2)

Sampling effort and methodology for WRAC Section 2 were sourced from the recently completed
surveys for the AREH project (Biota 2018a). These are re-presented here where relevant to the
WRAC.

6.2.1 Desktop Assessment

A comprehensive desktop assessment encompassing WRAC Section 2 was completed as part of
the AREH project (Biota 2018a). The results of this desktop assessment have not been presented
here, as the search area used was broadly applicable to the AREH project and not specific to
WRAC Section 2. The results from the survey completed for the AREH project were of more
relevance to informing the potential fauna assemblage of the WRAC, given most sites were
located along WRAC Section 2 and the survey was more recent and comprehensive compared
to the database and literature results used for the AREH desktop review (Biota 2018a). Therefore,
the results of the survey presented here (Section 7.1.3) have been used in lieu of a desktop
assessment.

6.2.2 Field Survey Timing and Team

Phase 1 of the AREH survey was carried out from the 24 August — 5 September 2017 and Phase 2
from the 13 — 21 March 2018. The fauna survey was conducted under Regulation 17 “Licence to
Take Fauna for Scientific Purposes” Permit No. 08-000993-4 issued by the DBCA to Mr Daniel
Kamien (Appendix 9). The survey team comprised Mr Garth Humphreys, Mr Roy Teale, Mr Dan
Kamien, Dr Stewart Ford, Mr Michael Greenham, Ms Penny Brooshooft, Ms Jacinta King, Dr Sylvie
Schmidt, and Mr David Keirle (all of Biota). Members of the Nyangumarta Ranger Group also
assisted with the survey.

6.2.3 Daily Weather Observations

Weather observations during the survey were sourced from data collected at Mandora Station
(Bureau of Meteorology weather station numiber 004019, located 19 km north of the AREH project
areq) (Table 6.2).

Phase 1 of the study was conducted during the dry season where weather conditions were warm
to hot and dry. Daily maximum temperatures ranged from 29.5 - 39.6°C while overnight
temperatures were generally cool (Table 6.2). This timing was conducive to the trapping of reptiles
and mammals. Conditions were also favourable for the recording of birds, particularly in the cool
early mornings. Conditions during Phase 2 were hot and minor rainfall was recorded on two days
(Table 6.2). The warmer overnight temperatures were particularly conducive to the recording of
nocturnal reptiles.

Table 6.2: Weather conditions during the AREH field survey.

Date Maximum Minimum Rainfall (mm)
Temperature (°C) Temperature (°C)
24/08/17 39.6 14.7 0
25/08/17 37.5 17.4 0
26/08/17 34.4 17.9 0
_ 27/08/17 34.7 13.9 0
o | 28/08/17 33.3 15.5 0
g 29/08/17 33.3 10.6 0
30/08/17 34.8 11 0
31/08/17 32.8 11.8 0
1/09/17 29.5 11.6 0
2/09/17 31.3 16.4 0
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Date Maximum Minimum Rainfall (mm)
Temperature (°C) Temperature (°C)
3/09/17 34.5 15.1 0
4/09/17 35.3 19.1 0
5/09/17 36 19.3 0
13/03/18 39.8 26.9 0
14/03/18 38.6 23.4 0
15/03/18 37.9 21.2 0
?, 16/03/18 38.7 21.6 0
& | 17/03/18 36.8 24.8 0.2
= | 18/03/18 415 22.6 0
19/03/18 40.4 24.7 0
20/03/18 36.3 27.6 0
21/03/18 36.8 25 6.8
6.2.4 Climatological Data

Historical weather data (1913-2018) was obtained from the Mandora weather station. Figure 6.4
charts the average monthly minimum and maximum temperatures and total rainfall for the year
preceding the survey, in comparison with long-term averages.

Conditions in the year preceding Phase 1 of the study were typical, with slightly above average
wet season rainfall and slightly lower than average dry season rainfall (Figure 6.4). In the lead up
to Phase 2, between January and February 2018, rainfall received far exceeded long term
averages. Both maximum and minimum temperatures tended to align with long term averages,
with temperatures during Phase 1 being slightly above average (Figure 6.4).

Figure 6.4: Monthly climate data for the year preceding the AREH survey and long-term climate

averages.

Arrows indicate survey timing.

6.2.5 Vertebrate Fauna Systematic Sampling

6.2.5.1 Trapping Effort

Indicative trapping sites were identified based on the results of the desktop review and
preliminary habitat assessment, and were subsequently ground-truthed during a reconnaissance
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site visit (6 — 9 August 2017), following which the final location of fauna sampling sites were
chosen. The reconnaissance survey also included an aerial over-flight and ground-truthing of the
range of habitats within the study area via helicopter.

A total of 18 fauna frapping sites were installed with the aim of trapping as many species from the
potential vertebrate assemblage as possible. Sites were distributed to representatively sample the
range of fauna habitats available, while giving consideration to access and ensuring traps could
be checked in a timely manner each morning to meet fauna sampling ethics requirements.

The locations of the sites are illustrated in Figure 6.5, and are further detailed in Table 6.3 and
Table 6.4. The frapping sites comprised the following:

o  Fourteen pitfall and funnel trapping transects, consisting of 10 pitfall traps arranged as
alternating 20 litre buckets and PVC tubes (diameter: 150 mm, depth: 700 mm) connected by
a 110 m long, 30 cm high fly wire fence. One pair of funnel traps was also set at each end.
These sites were run during both survey phases.

¢ One funnel frapping transect, consisting of 20 funnel fraps, arranged in pairs and distributed
along a 110 m length of 30 cm high fly wire drift fence. This site was run during the first phase
only, as hotter temperatures during Phase 2 raised concern for the welfare of potentially
frapped animals aft this site, which was located in rocky habitat (Table 6.3).

e Three Elliott and cage frapping sites were also deployed. The number of Elliott and cage
traps set at each site varied depending on the habitat and target taxa, which included
specific conservation significant mammal species such as the Northern Quoll, Bilby, Brush-
tailed Mulgara, Western Pebble-mound Mouse and Black-flanked Rock-wallaby.
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Figure 6.5: Location of AREH project systematic fauna trapping sites within WRAC Section 2.
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Table 6.3: Details of AREH project trap site locations within WRAC Section 2 and associated sampling effort per phase.
Phase 1 Phase 2
. . . . Date Date Nights Trap Effort Date Date Nights Trap Effort
Site Name Easting Northing General Habitat Method Opened Closed Open (Nights) Opened Closed Open (Nights)

AHFO1PF 277081 7785718 | Sandplain 10 Pitfall, 4 Funnel 28/08/17 | 4/09/17 7 '; ;g 13/03/18 | 21/03/18 8 '; gg
AHFO2PF 280071 7784753 | Sandplain 10 Pitfall, 4 Funnel 28/08/17 | 4/09/17 7 '; ;g 14/03/18 | 21/03/18 7 '; ;g

AHFO3F 282196 7783707 | Gradual hill slope | 20 Funnel 29/08/17 | 4/09/17 6 F: 120 - - - -
AHFO4PF 294622 7780355 | Sandplain 10 Pitfall, 4 Funnel 28/08/17 | 4/09/17 7 '; ;g 13/03/18 | 20/03/18 7 '; ;g
AHFOSPF 296396 7779763 | sandplain 10 Pitfall, 4 Funnel 28/08/17 | 4/09/17 7 '; ;g 13/03/18 | 20/03/18 7 '; ;g
AHFOSPF 303310 7777192 | sandplain 10 Pitfall, 4 Funnel 28/08/17 | 4/09/17 7 P ;g 14/03/18 | 21/03/18 7 '; ;g
AHF10PF 315221 7774970 | Sandplain 10 Pitfall, 4 Funnel 27/08/17 | 4/09/17 8 '; gg 13/03/18 | 20/03/18 7 '; ;g
AHF12PF 321404 7773467 | Sandplain 10 Pitfall, 4 Funnel 27/08/17 | 4/09/17 8 '; gg 13/03/18 | 20/03/18 7 '; ;g
AHF13PF 323977 7772300 | Sandplain 10 Pitfall, 4 Funnel 27/08/17 | 4/09/17 8 '; gg 13/03/18 | 20/03/18 7 '; ;g

AHF14CE 336050 7769278 | Rocky hill slope 60 Elliott, 5 Cage 28/08/17 | 4/09/17 7 %,4323 - - ; -
AHF15PF 335364 7756656 | Linear dune 10 Pitfall, 4 Funnel 26/08/17 | 3/09/17 8 '; gg 14/03/18 | 21/03/18 7 '; ;g

AHF15E 335146 7756700 | Linear dune 10 Ellioft 28/08/17 | 3/09/17 6 E: 60 - - - -
AFH16PF 338271 7752943 | Sandplain 10 Pitfall, 4 Funnel 27/08/17 | 3/09/17 7 '; ;g 14/03/18 | 21/03/18 7 '; ;g
AHF17PF 336664 7750966 | Sandplain 10 Pitfall, 4 Funnel 27/08/17 | 3/09/17 7 '; ;g 14/03/18 | 21/03/18 7 '; ;g
AHF18PF 332843 7737322 | Sandplain 10 Pitfall, 4 Funnel 27/08/17 | 3/09/17 7 '; ;g 14/03/18 | 21/03/18 7 '; ;g

AHF18E 332822 7737336 | sandplain 15 medium Ellioft 28/08/17 | 3/09/17 6 E: 90 - - - -
AHF19PF 327135 7724041 | Linear dune 10 Pitfall, 4 Funnel 27/08/17 | 3/09/17 7 '; ;g 14/03/18 | 21/03/18 7 '; ;g
AHF20PF 327103 7723900 | Sandplain 10 Pitfall, 4 Funnel 27/08/17 | 3/09/17 7 '; ;g 14/03/18 | 21/03/18 7 '; ;g
Phase 1 Pitfall Total P: 990 Phase 2 Pitfall Total P: 990
Phase 1 Funnel Total F. 528 Phase 2 Funnel Total F: 396

Phase 1 Elliott and Cage Total EC: 605
Phase 1 Total 2,123 Phase 2 Total 1,386
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Table 6.4: Descriptions and photographs of AREH project trapping sites within WRAC Section 2.
Site Description Site Photograph
AHFO1PF

Landform: Sandplain
Vegetation: Scattered low trees and shrubs 1-2 m over
hummock grassland.

AHFO2PF
Landform: Sandplain

Vegetation: Scattered low trees over closed hummock
grassland.

AHFO3F

Landform: Gradual hill slope

Vegetation: Scattered low shrubs over low open
hummock grassiand.

AHFO04PF

Landform: Sandplain

Vegetation: Scattered ironwood frees, open shrubs 1-2 m
over hummock grassland (small hummocks).
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Site Description Site Photograph

AHFO5PF
Landform: Sandplain

Vegetation: Open hummock grassland (hummocks
moderate in size).

AHFO6PF

Landform: Sandplain

Vegetation: Scatttered tall shrubs (>2 m) and low shrulbs
(1-2 m) over open hummock grassland.

AHF10PF
Landform: Sandplain

Vegetation: Scattered tall and low shrubs over open
hummock grassland.

AHF12PF
Landform: Sandplain

Vegetation: Scattered tall and low shrubs over open
hummock grassland.
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Site Description

Site Photograph

AHF13PF
Landform: Sandplain

Vegetation: Scattered tall and low shrubs over hummock
grassland.

AHF14CE

Landform: Rocky Hill slope

Vegetation: Scattered Ficus and Acacia shrubs over open
hummock grassland.

AHF15PF/E

Landform: Linear dune

Vegetation: Scattered tall shrubs, low open shrubland
and very open tussock grassland.

AHF16PF
Landform: Sandplain

Vegetation: Scattered trees over low shrubland over very
open tussock grass.
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Site Description Site Photograph

AHF17PF

Landform: Sandplain

Vegetation: Open woodland over open shrubland over
very open hummock grassland.

AHF18PF/E

Landform: Sandplain

Vegetation: Scattered trees over scattered tall shrubs
over hummock grassiand.

AHF19PF

Landform: Linear dune

Vegetation: Scattered tall shrubs over low open shrubland
over open hummock grassland.

AHF20PF

Landform: Sandplain

Vegetation: Shrubs of Erythrophleum, Eucalyptus and
Acacia over open Triodia hummock grassland.
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6.2.5.2 Bird Surveys
Birds were recorded using the following techniques:

e unbounded area searches (20 - 30 minutes in duration) conducted within defined habitats at
the systematic trapping sites (Table 6.5);

e unbounded area searches conducted at opportunistic locations containing habitats or
microhabitats likely to support previously unrecorded species;

e opportunistic observations of birds whilst fraversing the study area; and

¢ automated audio recording devices deployed to target the Night Parrot and other incidental
bird records (addressed further in Section 6.2.6.3).

A total of 20.5 hours were dedicated to avifauna census across both survey phases (Table 6.5). As
conditions were hot during the second phase, birds ceased calling early in the morning limiting
productive birding opportunities.

A number of species were also recorded opportunistically within the study area by ornithologists
conducting work targeting migratory species outside of the survey for a separate study (Biota
2018b). These species have been added to the overall inventory of birds for WRAC Section 2.

Table 6.5: Avifauna census times at each AREH project frapping site within WRAC Section 2 (minutes).
Phase 1 Phase 2
28/08/17 | 29/08/17 | 30/08/17 | 31/08/17 | 1/09/17 | 2/09/17 | 3/09/17 | 15/03/18 (mTi:L‘:LS)
AHFO1PF 20 20 20 20 20 30 130
AHFO2PF 20 20 20 20 30 110
AHFO3F 20 20 20 60
AHFO4PF 20 20 20 30 90
AHFO5PF 20 20 20 60
AHFO6PF 20 20
AHF10PF 20 20 40 20 20 120
AHF12PF 20 20 20 20 20 100
AHF13PF 20 20 20 20 20 100
AHF14CE 20 20 40 40 120
AHF15PF/E 40 40
AHF16PF 20 20 40
AHF17PF 20 20 40
AHF18PF/E 20 20 20 20 80
AHF19PF 20 20 20 60
AHF20PF 20 20 20 60
Total 1,230

6.2.6 Vertebrate Fauna Non-systematic Sampling

Non-systematic sampling techniques comprising motion cameras, audible recorders, ultrasonic
bat recorders, nocturnal searches and marsupial mole trenches were employed during the AREH
project survey to detect additional fauna species not readily trapped using systematic sampling
methods. Details of the methods used are discussed below in Sections 6.2.6.1 to 6.2.6.5.

6.2.6.1 Motion Cameras

Infrared motion cameras were primarily used to target the Northern Quoll, Black-footed Rock-
wallaby and Bilby, and as such were placed in rocky habitats and at entrances of apparently
active Bilby burrows. Details of motion camera sites and trap effort are provided in Table 6.6, with
locations shown in Figure 6.6.
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Table 6.6: AREH project motion camera sites within WRAC Section 2.
. . . Date Date Effort
Site Name Easting (mE) Northing (mN) | Target Fauna Opened Closed (Nights)
Northern Quoll, Black-
AHF14E-MC-01 335915 7769230 footed Rock-wallaby 29/08/17 03/09/17 5
Northern Quoll, Black-
AHF14E-MC-02 335989 7769318 footed Rock-wallaby 29/08/17 03/09/17 5
AHFCAMO026-01 280384 7784692 Bilby 30/08/17 02/09/17 3
AHFCAMO015-02 280382 7784684 Bilby 31/08/17 03/09/18 3
AHFCAMO015-01 280164 7784730 Bilby 28/08/17 31/08/17 3
Total 19

6.2.6.2

Ultrasonic Bat Recorders

Bats were surveyed using SongMeter (SM2BAT and SM4BAT) units. Methodology used was consistent
with that employed for sampling bats within the WPA (see Section 4.2.5.2). Bat sampling was
undertaken at six sites for a period of two to five nights at each site (Table 6.7; Figure 6.6).

Table 6.7: AREH project ultrasonic bat recording sites within WRAC Section 2.

. . . Effort
Site Name Easting (mE) Northing (mN) Date Opened Date Closed (Nights)
AHF897-1 280006 7784812 29/08/17 31/08/17 2
AHF827-1 303430 7777230 29/08/17 01/09/17 3
CAMé654-14E 335928 7769263 29/08/17 02/09/17 4
AHF1169-02 338025 7768619 01/09/17 03/09/17 2
AHFBat1169-01 336623 7751003 29/08/17 31/08/17 2
AHF897-02 327185 7724008 01/09/17 03/09/17 2

Total 15
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Figure 6.6: Locations of AREH project non-systematic sites within WRAC Section 2.
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6.2.6.3

Recording in the Audible Range

Automated audio recording units were set to record in the audible range at 11 sites (Table 6.8).
At five of these sites recorders were set for 56 consecutive days while the remaining sites were

maintained for 11 months (Table 6.8). Site locations are displayed in Figure 6.6.

Table 6.8: AREH project automated audio recording device locations and effort within WRAC Section 2.
Site Name Easting (mE) Northing (mN) Date Opened Date Closed Effort (days)
AHF522W 315226 7775087 04/09/17 30/10/17 56
AHF781W 303397 7777190 04/09/17 30/10/17 56
AHF897W 323798 7772440 04/09/17 30/10/17 56
AHF523W 273101 7787512 04/09/17 30/10/17 56
AHF827W 344122 7766578 04/09/17 30/10/17 56
AHF5238W 294734 7780365 04/09/17 03/08/18 334
AHF5500W 272968 7787608 04/09/17 03/08/18 334
AHF5505W 277058 7785722 04/09/17 03/08/18 334
AHF5522W2 268631 7790016 04/09/17 03/08/18 334
AHF5523W2 294794 7780356 04/09/17 03/08/18 334
AHF5525W 282701 7783377 04/09/17 03/08/18 334

Total 2,284
6.2.6.4 Nocturnal Searches

Nocturnal searches via road spotting (driving slowly and spotting animals from the car) and on
foot were conducted on four occasions during the AREH project survey in WRAC Section 1 and 2

(Table 6.9; Figure 6.6). A total of 24 hours was dedicated to nocturnal surveying.

Table 6.9: AREH project nocturnal search effort within WRAC Section 2.

. . . No. of Minutes Effort
Site Name Easting (mE) Northing (mN) | Date People searching (Minutes)
Search71 263780 7795870 30/08/17 2 180 360
Search72 273003 7787552 01/09/17 2 180 360
Search73 258581 7804761 16/03/18 2 180 360
Search74 273777 7786977 22/03/18 2 180 360

Total 1,440
6.2.6.5 Marsupial Mole Trenching

Trenching for the Northern Marsupial Mole was conducted at a single location within WRAC

Section 2 (Table 6.10; Figure 6.6).

Table 6.10: AREH project marsupial mole trench location within WRAC Section 2.
Site Name Easting (mE) Northing (mN) | Date Trench Photo
AHFMMO1 337802 7753285 01/09/17
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6.2.6.6 Targeted Bilby Assessment

Searching for Bilby evidence was undertaken during the AREH project survey via 30 unbounded
transect walks (Table 6.11; Figure 6.6). Transect sites were selected on the basis of habitat quality or
following incidental detection of Bilby sign. The methodology employed to qualify sign according to
the criteria outlined in Section 4.3.3 had not been developed at the fime the survey within WRAC
Section 2 was undertaken. Instead, experience of the zoologist detecting sign (R. Teale) was drawn
upon, and only positively attributable Bilby sign was recorded. The methodology for mapping Bilby
habitat according to that outlined in Section 4.3.5 was applied to the WRAC Section 2.

Table 6.11: Bilby transect searches undertaken during the AREH project survey within WRAC Section 2.

Site Name Easting (mE) Northing (mN) Date

Search23 280192 7784551 29/08/17
Search24 280216 7784692 29/08/17
Search25 280368 7784673 29/08/17
Search2é 280133 7784938 30/08/17
Search27 280303 7784546 31/08/17
Search28 280547 7784539 02/09/17
Search29 280578 7784587 02/09/17
Search30 280674 7784634 02/09/17
Search31 342368 7767199 02/09/17
Search32 342449 7767288 02/09/17
Search33 342450 7767340 17/03/18
Search34 342453 7767283 02/09/17
Search35 342459 7767343 02/09/17
Search3é 342479 7767319 02/09/17
Search37 342483 7767391 02/09/17
Search38 342499 7767403 02/09/17
Search39 342539 7767255 17/03/18
Search40 342544 7767440 02/09/17
Search41 279003 7785228 02/09/17
Search42 279313 7785149 02/09/17
Search43 279366 7785132 02/09/17
Search44 342716 7767403 03/09/17
Search45 342723 7767395 03/09/17
Search4é 342740 7767403 17/03/18
Search47 343162 7766936 03/09/17
Search48 342548 7767315 03/09/17
Search49 342637 7767350 03/09/17
Search50 342645 7767421 03/09/17
Search51 280470 7784596 15/03/18
Search52 280369 7784666 15/03/18

6.2.6.7 Targeted Northern Quoll and Black-footed Rock-wallaby Searches

Eight diurnal searches were undertaken in rocky habitat to target the conservation significant
Northern Quoll (Dasyurus hallucatus) and Black-footed Rock-wallaby (Pefrogale lateralis Iateralis)
(Table 6.12; Figure 6.6)

Table 6.12: Targeted searches for the Northern Quoll and Black-footed Rock-wallaby during the AREH
project survey in WRAC Section 2.

Site Name Easting (mE) Northing (mN) Date

Searchl 337013 7767809 30/08/17
Search2 335849 7770053 30/08/17
Search3 336765 7768406 30/08/17
Search4 336983 7768272 30/08/17
Search5 338396 7770567 01/09/17
Search8 337301 7769309 01/09/17
Search? 337520 7769515 01/09/17
Search10 337725 7769842 01/09/17

/Volumes/Cube/Current/1442 (Winu Fauna)/Documents/3 Final Report/1442 Winu Fauna Final Report_Rev 0.docx 105



Winu Project Fauna Assessment

6.2.6.8 General Searches

Six general searches were carried out on foot in areas of habitat with the potential to support
species of conservation significance or other fauna not readily trapped (Table 6.13; Figure 6.6).

Table 6.13: General search effort during the AREH project survey within WRAC Section 2.

Site Name Easting (mE) Northing (mN) Date

Search55 338042 7768629 29/08/17
Search5é 338002 7768451 29/08/17
Search57 303322 7777209 30/08/17
Search59 283630 7783135 01/09/17
Searché0 277614 7785550 02/09/17
Searché1 298017 7778703 02/09/17

6.2.7 Fauna Habitat Mapping

Methodology used to map fauna habitats aligned with that undertaken for the WPA (see Section
4.2.6).

6.2.8 SRE Invertebrate Fauna Sampling

Methodology for sampling SRE fauna was consistent with that employed for the WPA (see Section
4.4). Specimens were collected from the systematic trapping sites as by-catch during Phase 1
(Table 6.14: no specimens were collected as by-catch during Phase 2) and from targeted search
locations (Table 6.15; Plate 6.1 - Plate 6.4). The locations of the SRE sites are displayed in Figure
6.7.

As WRAC Section 2 contained a wider variety of habitats compared to the WPA, additional
invertebrate groups known to contain SREs were targeted, including mygalomorph spiders,
pseudoscorpions, scorpions, millipedes and land snails. As such, methods used varied according
to the target fauna, as summarised in Table 6.16.

Table 6.14: SRE specimens collected from AREH project systematic pitfall sites within WRAC Section 2.

Site Name SRE Specimens Collected as Bycatch

AHFO1PF v
AHFO2PF -
AHFO3F -
AHFO04PF -
AHFO5PF -
AHFO6PF
AHF10PF
AHF12PF
AHF13PF
AHF14CE -
AHF15PF/E
AHF16PF

AHF17PF

AHF18PF/E
AHF19PF

AHF20PF -

lala]s

lalala]s
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Table 6.15: AREH project SRE search site locations and effort within WRAC Section 2.
Search
Site Name Date Easting Northing Number of .Toial S?arch Effort
Personnel Time (Minutes) R
(Minutes)

AHFSREO1 29/08/17 336039 7769266 3 44 132
AHFSREO2 30/08/17 338833 7752403 2 30 60
AHFSREO3 01/09/17 306151 7776342 2 30 60
AHFSREOQ7 03/09/17 312042 7775636 1 20 20

Total 272

Plate 6.1: AHFSREO1. Plate 6.2: AHFSREOQ2.
Plate 6.3: AHFSREO3. Plate 6.4: AHFSREQ?7.
Table 6.16: Summary of methods used to sample for SRE invertebrate fauna within WRAC Section 2 during
the AREH project survey.
Method

Taxon Dry Pitfall | Burrow Search Rock Turning Raking Sieving
Mygalomorph Spiders i i i i
Pseudoscorpions i i
Scorpions d d d d
Millipedes i i i i
Land Snails . . .
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Figure 6.7: Locations of AREH project SRE search sites within WRAC Section 2.
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6.2.9 Data Analysis

Survey adequacy was assessed via species accumulation curves for all of the data collected as
part of the AREH project (Biota 2018a). The same methods of data analysis that were employed
for the WPA (see Section 4.6) were used to analyse survey adequacy for the AREH project. The
results of this analysis indicated that the survey adequately sampled the ground fauna and birds
available (see Biota 2018a for further detail). Given this, further data analysis of species records
specifically within WRAC Section 2 has not been presented here.

6.2.10 Limitations

In accordance with the EPA Technical Guidance ‘Sampling Methods for Terrestrial Vertebrate
Fauna' (EPA 2016a), potential constraints and limitations of the fauna survey of WRAC Section 2
are addressed in Table 6.17.

Table 6.17: Potential constraints and limitations of the AREH project fauna survey completed within WRAC
Section 2.
Potenha} Statement of Limitations
Constraint
(]:'OAHSJSZ:W of There was a general lack of past biological survey effort in the locality, which may
informo}rJion ata have limited some assessments of potential fauna assemblage.
regional and Despite the survey effort within WRAC Section 2, regional and local level
local scale contextual information was considered to be a limiting factor.

2. Competency/
experience of
the tfeam
carrying out the
survey, including
experience in
the bioregion
surveyed

Field personnel were suitably quadlified to identify fauna (all personnel had at least
six years experience as a consulting zoologist in the arid zone, with specialist
experience in a range of areas including ornithology, mammails, reptiles and
short-range endemic fauna).

There were therefore no limitations due to resourcing or experience.

3. Proportion of
fauna recorded
and/or
collected, any
identification
issues

An inventory survey of all fauna species was completed, and habitat assessments
were made in order to determine their potential to support conservation
significant species.

Targeted survey focused on recording evidence of the Biloy, Northern Quoll and
Black-footed Rock-wallaby.

Identification of fauna was not considered to be a limitation.

Survey adequacy was assessed and was not considered to be a limitation.

4. Appropriate

WRAC Section 2 was surveyed thoroughly, with numerous sampling sites assessed
and foot traverses completed.

Ssizfgg (effort Survey effort targeted at detecting the presence of the Bilby and the Night Parrot

and gxfen‘r) was in accordance with that recommended by DBCA (DBCA 2017b, 2017b).
Survey effort and extent for the survey was not considered to be a limitation.

> A;cgss . WRAC Section 2 was entirely accessible by means of an existing frack. The

restrictions within . . " .

fhe WRAC majority of tfracks were in good condition and located close to the survey sites.

Section 2 Access was not considered to be a limitation.

6. Survey timing,
rainfall, season
of survey

Weather during Phase 1 of the survey was conducive to trapping reptiles and
mammals. Conditions were also favourable for the recording of birds, particularly
in the cool early mornings. Weather during Phase 2 was hotter, therefore Elliott
traps were not deployed in consideration of animal welfare.

Phase 2 was conducted following a period of above average rainfall.

Survey timing was not considered to be a limitation.
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Potential

R Statement of Limitations
Constraint

7. Disturbance
that may have
affected the e No significant disturbances occurred over the period of the survey.
results of survey e Disturbance was not considered to be a limitation.

such as fire,
flood or clearing
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7.0 Winu Road Access Corridor Results and
Discussion

71 Level 1 Surveys (Section 1, 3 and Diversion)

711 Fauna Habitats

Fauna habitat within WRAC Sections 1 and 3 was mapped as a single unit for the entire extent of
both sections: ‘shrub and spinifex on sandplain’ (consistent with Habitat 1 described in Section 5.4;
see Plate 7.1 and Plate 7.2 for example photographs; Figure 7.1 and Figure 7.2). The maijority of
WRAC Section 1 and 3 had been recently burnt.

The fauna habitat in the WRAC Diversion was encompassed within the fauna habitat mapping for
the AREH project (which is presented in Section 7.2.6). Two fauna habitats were mapped for the
WRAC Diversion: habitat type 1 (shrub and spinifex on sandplain) and habitat type 3 (gravelly
lateritic rises).

Plate 7.1: Example of shrub and spinifex on Plate 7.2: Example of shrub and spinifex on
sandplain habitat in WRAC Section 1. sandplain habitat in WRAC Section 3.
712 Targeted Bilby Survey

Sign indicative of past Bilby presence, comprising old diggings and inactive burrows, was found
during the unbounded transect searches within WRAC Section 1 (Figure 7.1). No recent tracks or
scats were detected. The specific sign recorded in WRAC Section 1 is discussed further below in
Sections 7.1.2.1 and 7.1.2.2.

Within WRAC Section 3, tracks positively attributable to the Bilby previously encountered during
the Phase 2 survey of the WPA (see Section 5.6.2.1) were also encountered. No other sign was
detected in WRAC Section 3.

No sign of the Bilby was detected during the transect walks of the WRAC Diversion.

7.1.21 Diggings

Diggings assigned Moderate or Low certainty were detected in WRAC Section 1 (Plate 7.3; Figure
7.1). Some diggings were targeted at the base of Acacia shrubs, consistent with Bilby activity,
however all diggings were old and mostly isolated, and were likely indicative of past presence of
the Bilby.
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Plate 7.3: Potential Bilby diggings into the base of Acacia shrubs.

71.2.2 Burrows

Two possible old burrows were recorded within WRAC Section 1 (Plate 7.4; Figure 7.1). Both
exhibited evidence of an old spoil pile, consistent with that produced by the Bilby, however the
burrows were old and mostly degraded, making certainty low.

Plate 7.4: Potential old burrows of the Bilby showing spoil piles.

71.23 Bilby Habitat Assessment

A small portion of WRAC Section 1 (31.7 ha) was assessed as High prospectivity based on the
presence of food source plants such as Acacia monticola, while the remaining 259.0 ha was
assessed as being Moderately prospective (Figure 7.1).

Plate 7.5: Example of High prospective Bilby habitat within WRAC Section 1.

Highly prospective habitat (261 ha) for the Bilby within WRAC Section 3 was located within the
western, central and eastern portions, which supported food source plants such as Acacia
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monticola and Yakirra australiensis (Figure 7.2; Plate 7.6). The remaining 138.8 ha of habitat was
assessed as Moderately prospective.

Plate 7.6: Example of High prospective Bilby habitat in the western portion of WRAC Section 3.

The majority (347.3 ha) of the WRAC Diversion was Highly prospective Bilby habitat, with the
presence of important food source plants such as Acacia monitcola, A. hilliana, A. stellaticeps
and Yakirra australiensis (Plate 7.7; for mapping see Figure 7.7 in Section 7.2.2.6). The prospectivity
of the remaining portion of the WRAC Diversion was assessed as Moderate (25.6 ha).

Plate 7.7: Example of High prospective Bilby habitat in the WRAC Diversion.
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Figure 7.1: Fauna and Bilby habitat mapped, and Bilby sign recorded within WRAC Section 1.

Potential borrow source areas were not surveyed: fauna habitat was inferred only and Bilby habitat could not be mapped.
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Figure 7.2: Fauna and Bilby habitat mapped within WRAC Section 3.

Not all potential borrow source areas were surveyed: fauna habitat was inferred only and Bilby habitat could not be mapped for some areas.
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713 Targeted Black-footed Rock-wallaby Assessment

Sign evidence (scats) of the Black-footed Rock-wallaby was detected at six of the nine rock piles
visited near the WRAC Diversion (Table 7.1; Plate 7.8 - Plate 7.16). Potential food source plants
were present at eight of the nine rock piles, except for WINO7RP, which was very small and also
devoid of Black-footed Rock-wallaby scats (Table 7.1).

Table 7.1: Black-footed Rock-wallaby evidence from rock piles located in the vicinity of the WRAC
Diversion.
Rock Pile ID | Scat Abundance | Ficus sp. Present?
WINO1TRP Many Yes
WINO2RP Many Yes
WINO3RP Few Yes
WINO4RP Very few No
WINOSRP Many Yes —small
WINO6RP None Yes
WINO7RP None No
WINO8RP None Yes
WINOYRP Very few, old Yes —several large
Plate 7.8: WINO1RP. Plate 7.9: WINO2RP.
Plate 7.10: WINO3RP. Plate 7.11: WINO4RP.
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Plate 7.12: WINOS5RP. Plate 7.13: WINO6RP.

Plate 7.14: WINO7RP. Plate 7.15: WINO8RP.

Plate 7.16: WINO9RP.

714 Other Fauna Records

While conducting transect walks searching for sign of the Bilby and Black-footed Rock-wallaby,
sign evidence of other species was also detected. Tracks and scats of a macropod species, most

likely either a Euro (Osphranter robustus) or Red Kangaroo (Osphranter rufus) were recorded
(Plate 7.17 and Plate 7.18).
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Plate 7.17: Tracks of a macropod species. Plate 7.18: Scats of macropod species.

1.2 Level 2 Survey (WRAC Section 2)

Results and discussion for WRAC Section 2 were sourced from the recently completed surveys for
the AREH project (Biota 2018a). These are re-presented here where relevant to the WRAC.

7.21 Vertebrate Fauna Overview

A combined total of 144 vertebrate fauna species were recorded from WRAC Section 2 during
the AREH project survey from systematic trapping, non-systematic sampling and targeted Bilby,
Northern Quoll and Black-footed Rock-wallaby searches. This total included 17 species of
conservation significance (Table 7.2; see Appendix 10 for site by species matrices).

Across all systematic trapping sites, 2,982 individuals were trapped (including 37 mammails, 91
amphibians, 2,303 reptiles and 551 birds). A further 511 individuals were recorded
opportunistically (23 repftiles and 488 birds). Nine mammal species were recorded from frace
records (scats, tracks, diggings or burrows), opportunistic observations or from targeted searches.
Eight bat species were recorded from the bat detectors. Forty bird species were recorded from
the automated audible recordings, including 10 species not recorded by other methods. Five
individuals were recorded from the nocturnal searches (two birds and three reptiles), including
one species of repftile that had not been recorded by other methods.

Table 7.2: Overview of vertebrate fauna recorded from WRAC Section 2 during the AREH project survey.

Faunal Group Number of Species Nursri‘;:i;iztzgr Sn;:::vi:';ion

Native ground-dwelling mammails 15 5

Introduced ground-dwelling mammails 4 0

Bafts 8 0

Reptiles 62 1

Amphibians 2 0

Birds 53 11

Total 144 17

A number of species recorded in this study have well understood distributions in the Pilbara but
had not previously been recorded as far north as the current study area. Specific examples within
each class of fauna are provided below.
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7.2.2 Mammals

7.2.21 Ground-dwelling Mammals

Ten mammal species (including the infroduced House Mouse) were recorded from the trapping
sites (Appendix 10). Few were abundant; the tiny dasyurid Long-tailed Planigale (Planigale
ingrami) and the Sandy Inland Mouse (Pseudomys hermannsburgensis) were the most common
with 13 and eight captures, respectively (Appendix 10). Four of the species were uncommonly
recorded, comprising the Kaluta (Dasykaluta rosamondae), Rory's Pseudantechinus
(Pseudantechinus roryi), Spinifex Hopping-mouse (Nofomys alexis) and the Desert Mouse
(Pseudomys desertor), which were only recorded from a single site on one day of trapping
(Appendix 10).

A single individual of the Black-footed Rock-wallaby (Petrogale lateralis lateralis - Endangered)
was captured in a frap at site AHFT14CE, which targeted the species in rocky habitat (Appendix
10). The species was further recorded from scats, observations and video footage. An additional
five mammal species of elevated conservation significance were recorded from sign evidence
(tracks, scats, diggings or burrows) (Appendix 10). These were the Northern Quoll (Dasyurus
hallucatus), Western Pebble-mound Mouse (Pseudomys chapmani — Priority 4), Bilby (Macrotis
lagotis — Vulnerable) and the Northern Marsupial Mole (Noforyctes caurinus — Priority 4). Further
detail of these conservation significant mammal species is presented in Sections 7.2.2.3 to 7.2.2.7
below.

Five species were observed opportunistically or from sign only, comprising two native species: the
Agile Wallaby (Notamacropus agilis) and Red Kangaroo (Osphranter rufus); one naturalised
exotic species: the Dingo (Canis familiaris dingo); and two infroduced species: the Cat (Felis
catus) and Camel (Camelus dromedarius) (Appendix 10).

7222 Bats

Eight bat species were identified from ultrasonic call recordings (Appendix 10). None of the
species recorded were of conservation significance.

7223 Black-footed Rock-wallaby (Petrogale lateralis lateralis)

The Black-footed Rock-wallaby is listed under the BC Act and the EPBC Act as Endangered.
Multiple records of the Black-footed Rock-wallaby were recorded from rock pile habitat northeast
of WRAC Section 2 along the existing access road (Figure 7.3). The species is known from a series
of isolated, patchily distributed populations in Western Australia and the Northern Territory
(Pearson 2013, Woinarski et al. 2014). The records of the species within the vicinity of WRAC
Section 2 are significant, not only due to the conservation significance of the species overall, but
also because it appears to represent the only recent record of the species from the Great Sandy
Desert, and was a previously unknown colony prior to the completion of the AREH project survey.

Most effort targeting this species was directed at recording its presence via secondary sign fo
maximise the amount of prospective rocky habitat that could be searched. Rocky habitat in the
form of breakaways and rock piles (Plate 7.19) was searched, yielding numerous scat and track
records (Plate 7.20 and Plate 7.21). In addition, an individual was recorded in a cage trap and on
motion cameras (Plate 7.22), and individuals were also sighted on the rock piles just after dawn
(Plate 7.23).
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Plate 7.19: Typical Black-footed Rock-wallaby habitat.

Plate 7.20: Black-footed Rock-wallaby shelter Plate 7.21: Black-footed Rock-wallaby tracks.
and scat piles.

Plate 7.22: Black-footed Rock-wallaby recorded Plate 7.23: Individual observation of a Black-
on a motion camera. footed Rock-wallaby.
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Figure 7.3: Record locations of conservation significant species recorded within or near WRAC Section 2 during the AREH project survey.
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7224 Northern Quoll (Dasyurus hallucatus)

The Northern Quoll is listed under the BC Act and the EPBC Act as Endangered. The Northern
Quoll was recorded during the AREH survey from a scat collected from rock substrate (Plate 7.24;
Figure 7.3). No evidence of denning in the form of larger scat piles was recorded, no individuals
were trapped and none were recorded on automated cameras. On the mainland of Western
Australia, the species is generally described as occurring within the Piloara and the north-west
Kimberley, and as such, the record of this species within WRAC Section 2 represents one of the
most northerly occurring of the Pilbara records. Given the extensive search of rocky habitat
undertaken to target the Black-footed Rock-wallaby within WRAC Section 2, the paucity of
denning evidence of the Northern Quoll would seem to indicate that it is occurring at most on a
fransient basis. Areas utilised intensively by Northern Quolls are readily identified by the presence
of latrines at their dens, which remain in the landscape for many years even when the dens cease
to be used.

Plate 7.24: Northern Quoll scat recorded within WRAC Section 2.

7.2.25 Western Pebble-mound Mouse (Pseudomys chapmani)

The Western Pebble-mound Mouse is listed as a Priority 4 species by the DBCA. Three mounds of
the species were detected during the AREH survey within WRAC Section 2 (Figure 7.3). Once
described as endemic to the cenfral and eastern parts of the Pilbara (Menkhorst and Knight
2011), this species is now much more widely known over the entire Pilbara region and into the
Gascoyne (NatureMap records), where it is commonly found on stony hillsides with hummock
grasslands within the Hamersley and Chichester subregions of the Pilbara bioregion (Menkhorst
and Knight 2011). The occurrence of the species in WRAC Section 2 was notable as it falls north of
where the species has typically been recorded, probably reflecting a lack of survey coverage.
Active mounds are discernible by factors such as the presence of maintained turrets and lack of
debiris in the turrets. Inactive mounds generally display a more flattened and consolidated
appearance due to the lack of routine maintenance and pebble movement. These parameters
are generally used when determining likely mound status. One mound recorded during the
survey was classified as active (Plate 7.25) while the remainder were inactive.

Plate 7.25: Active Western Pebble-mound Mouse mound.
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7.2.2.6 Bilby (Macrotis lagotis)

Evidence of Bilby presence, in the form of recent diggings, burrows (Plate 7.26) and tracks, was
found in two general locations within and near WRAC Section 2 (Figure 7.3), and the species was
also recorded via motion camera (Plate 7.27).

Plate 7.26: Active Bilby burrow. Plate 7.27: Bilby record from motion camera.

Bilby habitat mapping

The majority (1,160.4 ha) of WRAC Section 2 was Highly prospective Biloy habitat, with the
presence of important food source plants such as Acacia monitcola, A. hilliana, A. stellaticeps
and Yakirra australiensis (Figure 7.4 - Figure 7.10). The prospectivity of the remaining area of
WRAC Section 2 was assessed as Moderate (366.2 ha) or Low (755.1 ha) (Figure 7.4 - Figure 7.10).
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Figure 7.4: Bilby habitat mapping within the WRAC Section 2 (Map 1).

Potential borrow source areas were not surveyed and could not be mapped.
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Figure 7.5: Bilby habitat mapping within the WRAC Section 2 (Map 2).

Potential borrow source areas were not surveyed and could not be mapped.
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Figure 7.6: Bilby habitat mapping within the WRAC Section 2 (Map 3).

Potential borrow source areas were not surveyed and could not be mapped.
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Figure 7.7: Bilby habitat mapping within the WRAC Section 2 (Map 4).

Potential borrow source areas were not surveyed and could not be mapped.
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Figure 7.8: Bilby habitat mapping within the WRAC Section 2 (Map 5).

Potential borrow source areas were ground-truthed as part of the Astron surveys of this portion of the WRAC (Astron 2019b).
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Figure 7.9: Bilby habitat mapping within the WRAC Section 2 (Map ).

Potential borrow source areas were ground-truthed as part of the Astron surveys of this portion of the WRAC (Astron 2019b).
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Figure 7.10:  Bilby habitat mapping within the WRAC Section 2 (Map 7).

Some potential borrow source areas were ground-truthed as part of the Astron surveys of this portion of the WRAC (Astron 2019b), the remaining potential borrow source areas
were not surveyed and could not be mapped.
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7227 Northern Marsupial Mole (Notoryctes caurinus)

This fossorial (burrowing) species has prominent morphological adaptations to its almost entirely
subterranean habit, including being blind, lacking ears and the modification of limbs to form
paddle-like structures to aid ‘swimming’ through sand (Warburton 2006). Marsupial Moles inhabit
sand dunes and, to a lesser extent, adjacent swales where there is suitable deep, loose sand.
There is no robust estimate of population size (Department of the Environment and Energy 2018)
likely due to their cryptic nature. The Northern Marsupial Mole was recorded during the AREH
survey from moleholes observed at site AHFMMO1 within WRAC Section 2.

723 Reptiles

Sixty-two reptile species were recorded from the AREH project frapping sites within WRAC Section
2 (Appendix 10). This total comprised 13 geckos, five flap-footed lizards, eight dragons, 20 skinks,
six monitor lizards, and 10 snakes (Appendix 10). The most abundant species were Lerista bipes
with 596 records and Ctenophorus caudicinctus with 482 records, representing 26% and 21% of
the total reptile frap records respectively. One conservation significant reptile species was
trapped; Lerista separanda, details of this species are presented in Section 7.2.3.1.

In addition to trap records, a further 13 reptile species were recorded from targeted searching,
nocturnal searches and opportunistic observations, including four geckos, one flap-footed lizard,
four dragons, one skink, two monitor lizards and four snakes (Appendix 10).

The recorded assemblage included a large proportion of that known from the Great Sandy
Desert (Burbidge and McKenzie 1983), and was dominated by species with Eremean distributions
with almost no Kimberley representatives.

7.2.3.1 Lerista separanda

The species Lerista separanda was recorded from two sites within WRAC Section 2 (AHF18PF and
AHF19PF; see Figure 7.3). The records were notable given how rarely this species has been
recorded to date. The records from this study (from both the WPA and WRAC Section 2) indicate
it has a considerably broader distribution than was previously known.

7.23.2 Taxa of Interest

The records of Antaresia stimsoni, Varanus giganteus and Demansia rufescens all represent minor
northerly extensions to the species distributions, based on record locations from NatureMap.

One skink species recorded during the AREH project survey, Lerista vermicularis, represents the
only vertebrate species endemic to the Great Sandy Desert.

One other species recorded during the survey had a known restricted distribution to the northern
Pilbara: Diporiphora vescus. The records from WRAC Section 2 represent the most northern
records to date, which extend the known distribution of this species into the Great Sandy Desert.

7.24 Amphibians

Two frog species were recorded; Notaden nichollsi and Uperoleia micromeles (Appendix 10).

Both species typically burrow in red dune habitats, and often burrow together (Cartledge et al.
2006). While additional frog species would probably occur within WRAC Section 2 (Biota 2018a), it
is common to record relatively few desert frogs during surveys due to their tendency to aestivate
and remain cryptic during dry conditions. They are typically recorded opportunistically following
rainfall.

725 Birds

Sixty-three species from 31 families were recorded from 1,041 individuals during the AREH survey
(Appendix 10). Birding at trapping sites within WRAC Section 2 yielded 40 species while 39 species
were recorded opportunistically, 12 of which had not been recorded at the trap sites (Appendix
10). Forty species were recorded by the automated recording units, of which ten had not been
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recorded by other means (Appendix 10). The terrestrial bird assemblage recorded within WRAC
Section 2 largely comprised species commonly recorded in the Pilbara, although the overall
species richness was relatively low. The dominance of open plain habitat and scarcity of dense
free and shrub layers or water sources that are typically areas of avifauna diversity are likely
conftributors to the lack of species richness.

The most species-rich family recorded was the Meliphagidae (honeyeaters and chats), with eight
species (Appendix 10). The most abundant bird species were the Singing Honeyeater
(Lichenostomus virescens) and the Crimson Chat (Epthianura fricolor), which accounted for 22%
and 16% respectively of all individual bird species recorded from WRAC Section 2 (Appendix 10).

There are no bird species endemic to the Great Sandy or Little Sandy Deserts and the only species
to be confined to deserts in Western Australia is the Princess Parrot, which was not recorded
during this survey (Burbidge and McKenzie 1983). Twelve bird species of conservation significance
were recorded: the Oriental Pratincole (Glareola maldivarum), which is listed as a Migratory
species under both the BC Act and EPBC Act, as well as 11 EPBC Act Marine listed species.

Further detail of these species is provided below in Sections 7.2.5.1 t0 7.2.5.2.

7.25.1 Oriental Pratincole (Glareola maldivarum)

The Oriental Pratincole was recorded from five observations and an audio recording (Appendix
10). Two of the observations made were of foraging flocks within WRAC Section 2 (Biota 2018b).
The Oriental Pratincole is a non-breeding migrant to Australia, which is typically present from
October to May, with the largest numbers present fromm December to March (Johnstone and Storr
1998, Sitters et al. 2004). The Oriental Pratincole uses broadly similar foraging habitats to the
Oriental Plover (see Section 5.2.5.1) and is not tied to water or coastal areas. However, unlike the
Oriental Plover, the species takes insect prey aerially (Johnstone and Storr 1998), and so will
forage over a wider range of habitat types. Therefore, the WRAC (including Section 1, 2, 3 and
the Diversion) would provide suitable foraging habitat for the Oriental Pratincole. The species
would occur at similar times of year to the Oriental Plover, with largest concentration expected
between December and March.

7.25.2 EPBC Act Marine Listed Birds

Of the Marine listed bird species, only the Australian Pelican (Pelecanus conspicillatus) represents
a true marine species, in that it relies upon marine environments for survival. Despite being
recorded within WRAC Section 2 (Figure 7.3), little suitable habitat is avail